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CHAPTERS

District |
® Greater Boston Area, MA
o Central Connecticut, Hartford
District 2
Buffalo, NY
Central Jersey, NJ
Long Island Suburban, NY
Newark, NJ
New York City, NY
New York Capital District, NY
Rochester, NY
Southern Tier, Binghamton, NY
District 3
Lehigh Valley, Bethlehem, PA
e Philadelphia, PA
o Pittsburgh, PA
Wilmington, DE
District 4
e Baltimore, MD
Hampton Roads, Newport News, VA
Kanawha Valley, Charleston, WV
o Research Triangle, Durham-Chapel Hill-Raleigh, NC
Richmond, VA
o Washington, DC
District 5
o Atlanta, GA
Central Florida, Orlando
Daytona Beach, FL
Gainesville, FL,
Miami, FL
Midlands, Columbia, SC
Palm Beach/Broward, FL
Piedmont, Clemson, SC
Puerto Rico
Tampa Bay, FL
District 6
Bluegrass, Lexington-Frankfort, KY
Central Alabama, Birmingham
o Great Smoky Mountains, Knoxville-Oak Ridge, TN
Greater Gulf Coast, Mobile, AL
e Louisville, KY
Mid-South, Memphis, TN
e Rocket City, Huntsville, AL
District 7
o Ann Arbor Area, MI
Central Michigan, Lansing
Cincinnati, OH
Dayton, OH
Southeastern Michigan, Detroit
Flint, MI
Ohio’s North Coast, Cleveland
Columbus, OH
West Michigan, Grand Rapids
District 8
e Chicago Area, IL
o Central Illinois, Urbana-Champaign
Milwaukee, WI
District 9
Rolla, MO
e St. Louis, MO
District 10
* Greater New Orleans, LA
o Central Texas (Austin/San Antonio)
o Texas Gulf Coast, Houston
District 11
Ames, TA
o Minnesota, Twin Cities, MN
District 12
e Pikes Peak, CO
e Front Range, CO/WY
Salt Lake City, UT
o Treasure Valley, Boise, ID
District 13
El Paso, TX
e Phoenix, AZ
Sun City, AZ
o Tucson, AZ
District 14
Columbia River Basin, Richland, WA
e Portland, OR
o Puget Sound, Seattle, WA
District 15
e Sacramento, CA
o San Francisco Bay Area, CA
San Francisco Peninsula, Palo Alto, CA
District 16
o Greater San Diego, CA
o Southern California, Los Angeles

® denotes active chapter

Institution
AL A 6 Auburn Univ.

ALB 6 Univ. of Alabama

ALT 6 Univ. of Ala. at Birmingham

AL A 6 Univ. of Ala. in Huntsville

ALE 6 Univ. of South Alabama

AKA 14  Univ. of Alaska Fairbanks

AZA 13 Univ. of Arizona

AZB 13 Arizona State Univ.

AZT 13 Northern Arizona Univ.

AZA 13  Embry-Riddle Aero. Univ., Prescott
AR A 9 Univ. of Arkansas

CAA 15  Univ. of California, Berkeley

CAB 16  California Inst. of Technology
CAT 15  Stanford Univ.

CAA 16  Univ. of Southern California

CAE 16  Univ. of California, Los Angeles
CAz 15  Santa Clara Univ.

CAH 15  SanJose State Univ.

CA® 16  California State Univ., Long Beach
CA1 16  California State Univ., Los Angeles
CAK 16  California State Univ., Northridge
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Univ. of California, Davis

Calif. Poly. St. Univ., San Luis Obispo
California State Poly. Univ., Pomona
San Diego State Univ.

Loyola Marymount Univ.
Northrop Univ. (inactive)
California State Univ., Fresno
Univ. of California, Santa Barbara
Univ. of California, Irvine
California State Univ., Sacramento
Univ. of the Pacific

California State Univ., Fullerton
Univ. of California, San Diego
Harvey Mudd College

California State Univ., Chico

Univ. of California, Riverside

San Francisco State Univ.

Univ. of California, Santa Cruz
Univ. of San Diego

Colorado School of Mines

Univ. of Colorado at Boulder
Univ. of Denver (inactive)
Colorado State Univ.

Univ. of Colorado at Denver
United States Air Force Academy
Yale Univ.

Univ. of Connecticut

Univ. of Hartford

Univ. of Delaware

Howard Univ.

Catholic Univ. of America

George Washington Univ.

Univ. of Florida

Univ. of Miami

Univ. of South Florida

Univ. of Central Florida

Florida Atlantic Univ.

Florida Inst. of Technology
Florida A&M Univ.-Florida State Univ.
Florida International Univ.
Embry-Riddle Aeronautical Univ.
Georgia Inst. of Technology
Mercer Univ.

Univ. of Idaho

Idaho State Univ.

Boise State Univ.

Univ. of Illinois at Urbana-Champaign
Illinois Inst. of Technology
Northwestern Univ.

Bradley Univ.

Southern Illinois Univ. at Carbondale
Univ. of Illinois at Chicago

Purdue Univ.

Rose-Hulman Inst. of Technology
Univ. of Notre Dame

Valparaiso Univ.

Trine Univ.

Indiana Univ.-Purdue Univ. Indianapolis
lowa State Univ.

Univ. of lowa

Univ. of Kansas

Wichita State Univ.

Kansas State Univ.

Univ. of Kentucky

Univ. of Louisville

Western Kentucky Univ.
Louisiana State Univ.

Tulane Univ.

Louisiana Tech Univ.

Univ. of Louisiana at Lafayette
Univ. of New Orleans

Univ. of Maine

Johns Hopkins Univ.

Univ. of Maryland

United States Naval Academy
Univ. of Maryland Baltimore County
Morgan State Univ.

Worcester Polytechnic Inst.
Massachusetts Inst. of Technology
Harvard Univ. (inactive)

Tufts Univ

Northeastern Univ.

Univ. of Massachusetts at Amherst
Boston Univ.

Univ. of Massachusetts Lowell
Western New England Univ.
Michigan State Univ.

Michigan Tech. Univ.

Univ. of Michigan

Univ. of Detroit Mercy

Wayne State Univ.

Kettering Univ.

Lawrence Technological Univ.
Oakland Univ.

Univ. of Michigan-Dearborn
‘Western Michigan Univ.

Grand Valley State Univ.

Univ. of Minnesota-Twin Cities
Univ. of Minnesota, Duluth
Mississippi State Univ.

Univ. of Mississippi

Univ. of Missouri-Columbia
Missouri Univ. of Science & Technology
‘Washington Univ.

Univ. of Missouri-Kansas City
Saint Louis University

Montana State Univ.

Montana Tech of the Univ. of Montana
Univ. of Nebraska-Lincoln

Univ. of Nevada, Reno

Univ. of Nevada, Las Vegas
Univ. of New Hampshire
Dartmouth College

Stevens Inst. of Technology
Rutgers Univ.

New Jersey Inst. of Technology
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Princeton Univ.

Rowan Univ.

The College of New Jersey

New Mexico State Univ.

Univ. of New Mexico

New Mexico Inst. of Mining & Tech.
Columbia Univ.

Syracuse Univ.

Rensselaer Polytechnic Inst.
Cornell Univ.

New York Univ. (inactive)
Polytechnic Inst. of Brooklyn (inactive)
City College of CUNY

Clarkson Univ.

Cooper Union School of Engineering
Univ. of Rochester

Pratt Inst. (inactive)

Union College

SUNY at Buffalo

Manhattan College

SUNY at Stony Brook

Rochester Inst. of Technolo
Polytechnic Institute of New York Univ.
Alfred Univ.

Binghamton University

United States Military Academy
North Carolina State Univ.

Univ. of N.C. at Chapel Hill (inactive)
Duke Univ.

Univ. of North Carolina at Charlotte
North Carolina A&T State Univ.
East Carolina University

North Dakota State Univ.

Univ. of North Dakota

Case Western Reserve Univ.
Univ. of Cincinnati

Ohio State Univ.

Ohio Univ.

Cleveland State Univ.

Univ. of Toledo

Air Force Inst. of Technology
Univ. of Dayton

Ohio Northern Univ.

Univ. of Akron

Youngstown State Univ.

‘Wright State Univ.

Cedarville Univ.

Miami Univ.

Univ. of Oklahoma

Univ. of Tulsa

Oklahoma State Univ.

Oregon State Univ.

Portland State Univ.

Univ. of Portland

Lehigh Univ.

Pennsylvania State Univ.
Carnegie Mellon Univ.

Univ. of Pennsylvania

Lafayette College

Drexel Univ.

Bucknell Univ.

Villanova Univ.

‘Widener Univ.

Swarthmore College

Univ. of Pittsburgh

Penn State Erie, The Behrend College
Univ. of Puerto Rico

Brown Univ.

Univ. of Rhode Island

Clemson Univ.

Univ. of South Carolina

The Citadel

South Dakota School of Mines & Tech.
South Dakota State Univ.

Univ. of Tennessee

Vanderbilt Univ.

Tennessee Tech. Univ.

Christian Brothers Univ.

Univ. of Memphis

Univ. of Tennessee at Chattanooga
Univ. of Texas at Austin

Texas Tech Univ.

Rice Univ.

Texas A & M Univ.

Univ. of Houston

Lamar Univ.

Univ. of Texas at Arlington
Univ. of Texas at El Paso
Southern Methodist Univ.
Prairie View A & M Univ.

Texas A & M Univ.-Kingsville
Univ. of Texas at San Antonio
Univ. of Texas-Rio Grand Valley
Univ. of Utah

Brigham Young Univ.

Utah State Univ.

Univ. of Vermont

Norwich Univ.

Univ. of Virginia

Virginia Polytechnic Inst. & State Univ.
0ld Dominion Univ.

Virginia Military Inst.

Virginia Commonwealth Univ.
Univ. of Washington

‘Washington State Univ.

Seattle Univ.

Gonzaga Univ.

West Virginia Univ.

West Virginia Univ. Inst. of Technology
Univ. of Wisconsin-Madison
Marquette Univ.

Univ. of Wisconsin-Milwaukee
Milwaukee School of Engineering
Univ. of Wisconsin-Platteville
Univ. of Wyoming
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COUNCIL’S CORNER

The Taw 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
alummni in the field of engineering, and to foster a spirit of liberal culture in
engineering colleges.

—Preamble to the Constitution

Creating a Vision for the Future

INCE WE WERE INSTALLED at the 2015 Conven-

tion, the Elevate Council has been looking at the

programs and services we offer and seeing how
they fit into the bigger picture of Tau Beta Pi. We aim to
make our Association even more effective and of greater
benefit to our members, and to the broader engineering
community.

TBIT has been doing very well as an Association.
However, it is important to step back and look at what
we're doing now so we don’t begin to stagnate. None of
this is to say we're not doing a good job! Tau Beta Pi can
do better and we want to see an increase in our visibil-
ity and relevance to today’s world. We want to evolve
beyond the “business as usual” scenario and transform
our Association to an even better, stronger, and more
relevant one.

So, we are in the process of reviewing and refining
our vision and mission. We will always exist to recog-
nize academic achievement and exemplary character as
expressed in the preamble to our Constitution, but we
want and aspire to be more than that. Founder Williams’
values of integrity and excellence will always play a
part —they are the values we cherish as an Association.
Tau Bates are leaders on their college campuses and in
their careers, and we exist to be more than just a society
where you receive a key and certificate. The Council,
with input from others, is developing mission statements
which embody this goal. We will share these with you all
in the coming months.

Reach Our Objective

A vision shared by everyone is critical. We need to look at
activities, services, member benefits, etc., and assess their
value to our members. In a time of limited resources, we
need to get the most “bang for our buck” and be sure we
reach our objective.

As an organization that has succeeded in honoring
outstanding engineering students and alumni since our
founding over 130 years ago, making changes isn’t some-
thing we take lightly or plan without our members’ input.
We have brought in a consultant to guide us through
strategic planning and have surveyed 2015 Convention
attendees to help in this. Recently, the Council as well
as other Association Officials completed an analysis of
our Strengths, Weaknesses, Opportunities, and Threats
(SWOT) and other exercises to identify our challenges
and the context—history and values, for instance—that
will be the basis of our planning.

Our membership is one of the strengths that was often
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mentioned. Having members in all engineering disci-
plines and at all stages of their careers is the keystone
we need to begin that transformation. Tau Beta Pi’s focus
has always been on our members. We need to continue to
be relevant on campus so we can continue to honor in a
fitting manner future outstanding engineering students.

For the Association, image or branding, is one of our
chief weaknesses but it is also a significant opportunity.
The first time I heard about Tau Beta Pi was, like many
of you, when I received my letter to join. How many eli-
gible students never open that
letter or don’t pursue the invi-
tation? We have tremendous
opportunities to increase our
membership through branding
and recognition on campus. We
can all contribute to improving
our image, starting with some-
thing as simple as wearing your
Bent or any TBIT merchandise,
or participating in any Tau Beta
Pi Day activities on March 14.

The groundwork for our
strategic plan is being laid
through the development of our mission and vision in
parallel to better understanding our relevance and im-
pact in the world while assessing outside influences that
could impact the Association. This effort will ensure we
offer programs of value to members and to the greater
community. These services need to reflect and support
core values which will help us reach our goal.

In closing, I am constantly reminded of the strength
and dedication of our members. Visiting collegiate
chapters, meeting alumni, advisors, and students at
Convention, and hearing about the success of our Tau
Beta Pi family is uplifting and inspiring. We are truly
indebted to the over 10,600 members who contributed to
the Association last year, especially to those who gave
to the Chapter Endowment Initiative, and the dedicated
Association volunteers, chapter officers, advisors, and all
who help in the work of our Association. It is a pleasure
to lead an organization with such a dedicated and gener-
ous membership!

I welcome your comments and suggestions through-
out this process and look forward to continuing our work
together to “elevate” Tau Beta Pi.

—Joseph P. (J.P.) Blackford,
District of Columbia Gamma ’95, President



Send us your clever captions for this photo from The Bent
archives, and if it is judged one of the best, you will win a
TBII t-shirt.

The picture above, which appeared in the winter
1976 issue, was taken during the 1975 Convention hosted
by Ohio Beta at the University of Cincinnati. Here, M.E.
Forsman, Ph.D., TX A ’;0, delegate from the Gaines-
ville Alumnus Chapter, compliments Mrs. Shapton on
the table displays she had made for the Initiation and
Awards Banquet. Mrs. Shapton, wife of Convention Trea-
surer W.R. Shapton, Ph.D., MI A 62, served as head of
the “Wives Program” that year.

Email entries to pat@tbp.org, or mail them to HQ by
Monday, May 2, 2016.

The photo for the winter contest, below, was taken
during the 1974 Convention in Flint, MI, and hosted by
the Michigan Zeta Chapter at the General Motors Insti-
tute, which is now Kettering University. Here delegates
wait their turn to register for the Convention.

The judges were challenged by an all time high of
40 captions submitted by 21 readers. However, the clear
winner was: “Here’s the problem! You forgot to plug it
in!” submitted by Cynthia F. Burham, Ph.D., X A 05.

The second place entry sent by Arnold S. Grot, IN A
71, was:

“3.14159265...... 01989. Woo! Who chose pi to 1000
digits as the password to register?” Congratulations to
both of you and enjoy your TBIT t-shirts.

Thanks
again to
all of our
partici-
pants past,
present,
and future,
for shar-
ing your
brand of
engineering
humor!

Be

MIT LINCOLN LABORATORY

Imagine it. Build it. Be the first.

Since 1951, MIT Lincoln Laboratory has been applying
advanced technology to solve problems critical to national
security. Since its inception, our people have envisioned
incredible technology, and projects that start out as

vital to national security often become vital to the
everyday technology of the future. More than 700 patents
have been granted for technologies developed by the
Laboratory’s staff. In the past two years, Lincoln Laboratory
has been awarded eight R&D 100 Awards that recognize
the year’s 100 most technologically significant innovations.

If you’d like to contribute to U.S. national security in an

environment of extraordinary innovation - then begin your
career at MIT Lincoln Laboratory.

Aerospace or Mechanical Engineering
Algorithm Development

Applied Math

Circuit Design and Laser Development
Computer Engineering

Computer Science and SW Engineering
Cyber Security

Digital Signal Processing

Electrical Engineering

Machine Learning and Computer Vision
Modeling and Systems Architecture
Physics

All positions are located in Lexington, MA.

For information on our current opportunities,
please visit
www.ll.mit.edu/employment

B LINCOLN LABORATORY

MASSACHUSETTS INSTITUTE OF TECHNOLOGY




EDITORIAL

Keys, Certificates, and Membership Cards

ne hundred thirty-one years ago, Professor

Williams was finalizing the details for the

establishment of Tau Beta Pi. I recently

stumbled across documents in our archives

related to this early period of our history. In
the early part of the 20th Century, Professor Williams
prepared a letter outlining his early work.

Regarding the keys and certificates, he wrote, “When
the faults had been weeded out, the poster cuts were
photographed and electrotyped, and the copy of the cer-
tificate and the electrotype of the bent were taken to the
late Rev. Edwin G. Klose, manager of
the Moravian Publication Concern.
A special font of type, just designed,
was purchased by Professor Williams
for the sole use of himself; and the

@ TAU BETA PI
_/_/ The Engineering Honor Society

Curtis D. Gomulinski

few members wear it. Rex Neal, president of our current
certificate manufacturer, Printing Plus, had previously
suggested TBIT might want to consider offering member-
ship cards to our members. He provided samples used by
other organizations which I presented to the members of
our Student Advisory Board. The members of the board
agreed that Tau Beta Pi should offer a membership card.
The Executive Council approved the plan over the sum-
mer and the Headquarters staff worked with graphic
designers to create a card. The initial samples were pre-
pared in time for the Providence Convention and offered
to donors this past fall.

Delegates at the 2015 Convention
considered a proposal to increase the
initiation fee by $10. After review-
ing the financial data presented to

certificates were, after many rear- Dec;;ﬁb’:’;ﬂf:{1998 the Fi_nancial Affairs Committee, the
rangements, pronounced correct, and by the committee recommended, and the
the forms were ordered to be locked up Michigan Epsilon Chapter Convention adopted the proposal to
ready for work. The working drawing Wayne State University increase the initiation fee from $45 to
of the key was sent to his friend John 000-01900.7 % $55 effective August 1, 2016. A small

L. Newman of New York, the well-
known maker of secret society badges,
and the first one was filed out of the
solid and accepted.”

The key and certificate still re-
ceived by each new member of TBIT
are very similar to the originals
conceived of by Professor Williams.
Our current Constitution and Bylaws
actually provides specifications for

S— - —
TAU BETA PI MISSION
Founded at Lehigh University in 1885 by Edward H. Williams Jr.,
to mark in a fitting manner these who have conferred honor
upon their Alma Mater by distinguished scholorship and
exemplary character as students in engineerng, or by
their attainments as alumni in the field of engineering,
and o foster @ spirit of liberaf eulture in engineening colleges.

OUR CREED

Integrity and Excellence in Enginegring
INTERNATIONAL HEADQUARTERS

508 Dougherty Engineering=UTK Web: www.thp.org
1512 Middle Dr. Email: bp@tbp.org

portion of the increase will be used to
provide a membership card to each
new member.

The card is currently being of-
fered to first-time donors making a
gift of at least $25 and to donors who
increase their annual contribution
by a certain amount. In just four
months, over 1,200 members have
stepped up their giving and received

both the key and certificate. These

Knoxville, TN 37996

Phone: B65-546-4578

a card. When your appeal letter

specifications go back to the earliest
versions recorded in the Constitution
and Bylaws shortly after our founding. The certificates
are now printed on standard 8.5” x 11” paper while R.C.
Matthew’s certificate (which hangs at Headquarters)
measures 17” x 14”. The badge is still shaped as a watch
key, although current keys no longer are capable of wind-
ing a watch...sorry! For cost reasons, they are also not
made of solid gold, although 10K keys are available for
purchase. Each key is still engraved with a member’s
last name, chapter, and class; something not every honor
society does.

In my travels around the country meeting with
students and alumni, several commented they wanted
something more portable to identify themselves as Tau
Bates. While our certificates are great, they just hang on
an office wall (or sit in a box), and while the key is nice,
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— arrives this month, I hope you will
respond with a gift to TBIT to obtain
your first edition membership card. Alumni giving pro-
vides over one million dollars to support the programs,
chapters, and student members of the Association. We
need to continue to build on our current giving to address
the requirements of our growing organization.

The students realized the importance of ensuring the
financial security of Tau Beta Pi. I know our generous
alumni will continue to support our work so we can mini-
mize future increases to the initiation fee.

(st

Until later,
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District 2 chapter members gather at Manhattan College in The Bronx, New York.

DISTRICT 2 DISTRICT 13

The New York City Alumni
Chapter held a joint event with
ASCE where Board of Director
member Fred E. Schuepfer, PA Z
‘83, gave a talk on “Cost Effective
Management of Oil Spill Risk.” This
presentation gave 1.5 PDH to Profes-
sional Engineers. Attendees enjoyed
pizza while learning about the his-
tory, federal regulations, and case
studies. Contact President Jennifer
Lui at thpnycalumni@gmail.com to
join the chapter.

The District 2 Conference,
hosted by the New York Xi
Chapter, took place in The Bronx
on February 20-21. Student leaders
from 18 chapters in New Jersey and
New York took part in a chapter
operations workshop, a buffet dinner
with students and alumni, and an
Engineering Futures session to
strengthen leadership effectiveness.

DISTRICT 10

The Greater New Orleans Alumni
Chapter was installed on January
28 to become the 40th active alumni
chapter of Tau Beta Pi. There are
now a total of 72 chartered alumni
chapters with 32 currently inactive.
The Texas Gulf Coast Alumni
Chapter is getting together for an
end-of-spring barbecue in Nassau

The recently installed Arizona
Delta Chapter hosted the District
13 Conference in Prescott, AZ.
More than 60 attendees from Ari-
zona, New Mexico, and West Texas,
convened at the Embry-Riddle
Learning Center for meetings
geared towards making Tau Beta
Pi a more enjoyable experience at
their local schools. Attendees were
also treated to a Q& A session with
13 local-area TBIT alumni.

DISTRICT DOINGS

DISTRICT 16

The California Nu Chapter at
the California State Polytechnic
University, Pomona, welcomed
engineers from both the past and
present for its fall 2015 initiation.

It consisted of 35 undergraduates
and 14 eminent engineers from the
Pomona College of Engineering
Dean’s Leadership Board (DLB),
which were selected based on their
extensive engineering careers. DLLB
members were seated with student
initiates affording them the oppor-
tunity to take part in multi-genera-
tional exchanges, offerings of advice,
and encouraging them to think be-
yond their academic careers. Three
past California Nu Chapter presi-
dents were in attendance, including
Pomona College of Engineering
Interim Dean Cordelia Ontiveros,
Ph.D.,P.E.,,CAN’78.

4

Bay on June 18. Alumni, guests,
pot luck sides, and donations are
welcome. Email txgulf.tbpalumni@
gmail.com to join them.

Greater New Orleans Alumni Chapter with their Charter (L-R): Director Pierre Champagne
JR, LA E’76; Director Janet S. Elias, LA A ’87; Secretary Samantha L. Montesdeoca, LA I”
’10; Vice President Andrew B. Hill I, TN B ’08; President Ryan J. Schexnaydre, LA A °02;
Treasurer Phillip W. Hebert, LA A °87; and Executive Director Curtis D. Gomulinski.
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WHO’S WHO

HEY SIRl, WHO WON THE
DRAPER ENGINEERING PRIZE?
Before you send another text or ask
Siri for directions, thank Andrew

J. Viterbi, Ph.D.,
Massachusetts
Beta ’57. He
developed an
algorithm that
facilitated today’s
digital wireless
technology. The
National Academy
of Engineering has honored Viterbi
for his contributions to society with
the Charles Stark Draper Prize for
Engineering. The Viterbi algorithm,
introduced in 1967, enhances error-
correcting and helps to eliminate
statie. It is used in everything from
digital cell phones, to subscriber line
modems, to technology used for in-
terplanetary communication during
deep space missions. He is president
of the Viterbi Group, co-founder of
Linkabit and Qualcomm, and profes-
sor emeritus at the University of
California, San Diego.

BENJAMIN FRANKLIN MEDALS
Two Tau Bates were recognized in
the 2016 Benjamin Franklin Medal
awards:
Robert S. Langer Jr., Sc.D. New
York Delta’70, Medal in Life Science
for his design and
implementation of
multiple innova-
tive drug delivery
systems and for
his founding work
| in the field of tis-
sue engineering.
As a serial entre-
preneur, Langer established a new
paradigm for translating academic
ideas into products.
Yale N. Patt, Ph.D., Massachusetts
Epsilon ’62, Medal in Computer and
Cognitive Science for his pioneer-
ing contributions to the design of
modern microprocessors. His work
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provides higher
performance

by automati-
cally identifying
computer instruc-
tions that can be
performed simul-
taneously. Patt

is an engineering
professor at the University of Texas
at Austin.

BERNARD GORDON PRIZE

The National Academy of Engineer-
ing has announced
the winners of

the 2016 Bernard
M. Gordon Prize
for innovation in
education. It went
to four educators
at Worcester Poly-
technic Institute
“for a project-
based engineer-
ing curriculum
developing leader-
ship, innovative
problem solving,
interdisciplinary
collaboration and
global competencies.” They included
Diran Apelian, Ph.D., Pennsylvania
Zeta 68, top, professor of engineer-
ing, and Richard F. Vaz, Ph.D.,
Massachusetts Alpha ’79, dean of
interdisciplinary and global studies.

Mary T. Barra, Michigan Zeta '85,
has been elected chairman of the
board at General
Motors. This came
two years after
Barra took over as
y CEO, rising from
intern to become
the auto industry’s
first female chief
executive. Soon
after, Barra navigated the company
through a crisis over the recall of
ignition switches.

Robert E. Fischell, North Caro-
lina Gamma ’51, has received the

- National Medal
of Technology
and Innovation
at a ceremony in
the White House.
The medal is the
“nation’s highest
honor for techno-
logical achieve-
ment bestowed by the President.”
Currently, he is a professor of
practice, physics at the University of
Maryland and is known for invent-
ing medical devices and pioneering
modern space satellites.

Karl W. Reid, Ed.D., Massachusetts
Beta '8, is executive director of the
National Society
of Black Engi-
neers. Previously,
he was senior
vice president of
research, innova-
tion, and member
college engage-

~ ment at the
United Negro College Fund. He had
earlier served as executive director
of engineering outreach programs
for MIT’s school of engineering.

General Ellen M. Pawlikowski,
Ph.D., New Jersey Gamma ’78, is

. a United States
Air Force officer
and serves as
commander of
Air Force Mate-
riel Command,
Wright-Patterson
Air Force Base,
OH. She previ-
ously served as military deputy,
office of the assistant secretary of
the Air Force for acquisition at the
Pentagon, responsible for research
and development, production, and
modernization of programs worth
more than $32 billion annually.



National Academy of Engineering

The National Academy of Engineering has elected 80 new members and 22 foreign associates, announced NAE Presi
C.D. (Dan) Mote Jr., Ph.D., CA A 59, in early February. Election to the academy is among the highest professional dis
tions accorded to an engineer. It honors those who have made outstanding contributions to “engineering research, prac
or education, mmcluding, where appropriate, significant contributions to the engineering literature,” and to the “pionee
of new and developing fields of technology, making major advancements in traditional fields of engineering, or develoy

implementing innovative approaches to engineering education.” New Taw Beta Pi/NAE members are listed below.

Steven ). Battel, M1 I"’79, president,
Battel Engineering Inc. For engineer-
ing design and implementation of space
flight systems.

Neal S. Bergano, NY P ’81, chief tech-
nology officer, TE SubCom. For innova-
tion and leadership in undersea optical
communications.

Charles “Chip” P. Blankenship Jr., VA
B’88, president and chief executive
officer, GE Appliances and Lighting
Division, General Electric Co. For con-
tributions to the incorporation of new
technology in consumer products and
aircraft engines.

Michael A. Celia, Ph.D., PA E 78, Theo-
dora Shelton Pitney Professor of Envi-
ronmental Studies and professor of civil
and environmental engineering, Princ-
eton University. For contributions to
the development of subsurface flow and
transport models in groundwater reme-
diation and CO2 sequestration.

Morton Collins, Ph.D., DE A 58, manag-
ing partner, Battelle Ventures LLC,
Ewing, NJ. For accomplishments as

a builder and manager of technology-
based companies and as an adviser to
government and universities.

Thomas M. Connelly Jr., Ph.D., NJ A7},
executive director and chief executive
officer, American Chemical Society. For
leadership of interdisciplinary innova-
tions in chemical engineering including
cellulosic ethanol, polymers, and related
materials used worldwide.

Scott L. Delp, Ph.D., CO A 83, James

H. Clark Professor of Bioengineering,
Mechanical Engineering, and Orthopae-
dic Surgery, Stanford University. For
computer simulations of human move-
ment and their applications to treat-
ment of clinical movement pathologies.

Albert G. Greenberg, Ph.D., WA A '82,

distinguished engineer and director,
Azure Networking, Microsoft Corp.
For contributions to the theory and
practice of operating large carrier and
data center networks.

Paul E. Jacobs, Ph.D., CA A 8}, execu-
tive chairman, Qualcomm Inc. For lead-
ership in the design, development, and
commerecialization of wireless products
and services.

Kristina M. Johnson, Ph.D., NC I"’81,
co-founder and chief executive offi-
cer, Cube Hydro Partners LLC. For
development and deployment of liquid
crystal on silicon displays, the basis for
high-speed optoelectronic 3D imaging.

Brian D. Kelley, WI A 86, vice presi-
dent of bioprocess development, U.S.
Biologics Pharma Technical Develop-
ment, Genentech Inc. For leadership in
the development of bioprocess technol-
ogy and cost-effective manufacturing
processes for clinically effective recom-
binant protein therapeutics.

Philip T. Krein, Ph.D., PA E’78, profes-
sor of electrical and computer engineer-
ing, and director, Grainger Center for
Electric Machinery and Electrome-
chanics, University of Illinois, Urbana-
Champaign. For contributions to power
electronics technology and education.

Jon D. Magnusson, P.E, WA A 75,
senior principal, Magnusson Klemen-
cic Associates, Seattle. For building
designs that enable high-rise buildings
in seismic sensitive regions and for
innovations in modern structural engi-
neering practice.

Michael J. Maloney, Ph.D., IL 7’83,
manager of structural alloys, hot sec-
tion materials, and coatings, Pratt
and Whitney. For contributions to
the development of low-conductivity
thermal barrier coatings for advanced
aircraft engines.

Warren C. Oliver, Ph.D., TN A ’77,
president, Nanomechanics Inc., Oak
Ridge, TN. For contributions to the
development and commercialization of
nanomechanical testing technology.

Arati Prabhakar, Ph.D., X B’79, direc-
tor, U.S. Defense Advanced Research
Projects Agency. For national leader-
ship to advance semiconductor and
information technologies.

Mohammad Shahidehpour, Ph.D.,

MO A 80, Bodine Chair Professor of
Electrical and Computer Engineering,
director, Robert W. Galvin Center for
Electricity Innovation, and associate
director, Wanger Institute for Sustain-
ability and Energy Research, Illinois
Institute of Technology. For contribu-
tions to scheduling of generation in a
deregulated electricity market with
variable renewable energy sources.

Adam D. Steltzner, Ph.D., CA A ’89,
manager, Planetary Entry, Descent,
and Landing and Small Body Access
Office, Jet Propulsion Laboratory. For
development of the Mars Curiosity 2011
entry, descent, and landing system and
for contributions to control of parachute
dynamics.

Leonard K. Thomas, OK A ’62, consul-
tant, Bartlesville, OK. For contribu-
tions to the development of reservoir
simulators to enhance production from
complex reservoirs.

David F. Welch, Ph.D., DE A ’81, co-
founder and president, Infinera Corp.
For contributions to high-power semi-
conductor lasers and photonic inte-
grated circuits.

Michael I. Yarymovych, D.Eng.Sc., NY E
’55, president, Sarasota Space Associ-
ates. For contributions to space pro-
grams and for leadership of national
and international aerospace organiza-
tions.
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LETTERS

California Drought

e Some 75 million gallons of water
was reported for 2014 fracking
water usage in California. Fracking
water is polluted with undisclosed
chemicals rendering it useless for
drinking water and questionable for
agriculture. Have the crops treated
with these chemicals been inde-
pendently tested for safe long term
consumption?

There is an oversupply of oil in
the USA. Fracked oil in California
is absolutely not needed at all. Save
the water.

Perhaps Trudy Bell mentioned
fracking water in the California
drought analysis. I didn’t notice it.

Ref: www.reuters.com/article/us-
california-drought-fracking-exclu-
stwe-idUSKBNOMU01M20150403

Jerry L. Amos, WV A58

[Trudy Bell responds: Many citi-
zens are concerned about recycling
o1l field wastewater for agriculture
because of the contaminants for
which water is not routinely tested;
especially concerning is that some 3
billion gallons of recycled fracking
wastewater was docuwmented to be
deliberately injected into a drinking
water aquifer in violation of federal
law.

Jerry Amos raises a concern of
both California and federal legisla-
tors (since California produce is
shipped nationwide): if recycled
o1l field wastewater is to irrigate
crops for human consumption, those
crops—especially produce labeled
“organic,” which people buy to avoid
pesticides and other contaminants—
should be independently tested for
residues of benzene, acetone, heavy
metals, radioactivity, and other tox-
ms and carcinogens known to be in
fracking brine.]

e [ searched Ms. Trudy Bell’s

9-page article on “California’s Epic

Drought” but could not find a ref-

erence to the 1992 Central Valley

Project Improvement Act (CVPIA).
I believe that readers should
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understand that this act and other
similar actions by several U.S. and
other state and local agencies have
most likely significantly contributed
to the shortfall of stored and/or
other available water resources to
assist the drought-stricken indus-
tries and populations. The act man-
dated changes in the Central Valley
Project, requiring large instream
“pulse” releases of storage water for
the enhancement of fish and wildlife
in the Bay Delta and other areas,
most of which are far downstream of
former users of the water.

The CVPIA required the dedi-
cation of 800,000 acre-feet of CVP
water, formerly available primar-
ily for agricultural and municipal
uses, towards fisheries and supplies
for wildlife. The “Epic Drought”
article neither mentioned the act
nor addressed the probable contri-
butions to the serious shortfall in
water supplies. Years of required
releases of large amounts of stored
water from the project’s reservoirs
for these purposes essentially gave
priority to stored waters over long-
standing, and long-dependent, for-
mer users and uses.

Studies of ways to offset this
management change have failed to
produce reasonable means of offset-
ting the CVPIA’s impacts on oth-
ers, but the greatest attempt was a
shift from surface to groundwater
uses, causing many of the problems
noted in the article. The agricultural
and other senior-right industries
opposed this change in the project
operations which they feel was
unfairly “imposed” on them by envi-
ronmentalists.

Some analysts (for example,
mavensnotebook.com/glossary/
central-valley-project-improvement-
act/) conclude that, “Over 20 years
later, despite millions of dollars
spent and thousands of acre-feet of
water, the benefits to the fish popu-
lations have yet to be realized, and
the controversy remains.”

The article should have
addressed the CVPIA contributions

to the current stress levels, particu-
larly its impacts on groundwater
pumping (which are very well docu-
mented in the article) that ensued as
a means of attempting to offset what
was considered to be a “taking” by
the Federal Government.

Gary L. Lewis, Ph.D., P.E., MT A 66

[Trudy Bell responds: This issue
gets to the heart of the matter. Much
of California’s “environmental” use
of water is in rugged northern areas
where streams don’t even flow into
watersheds used for human con-
sumption.

Where they do, without the pulsed
releases, many native species of fish
and wildlife would likely already
be extinct rather than 83% being
“Just” faced with extinction, indeed,
chronologically (from a seniority
viewpoint), they are the most senior
users. Other sectors reliant on the
environment (including recreation
and the related hospitality industry)
would likely contest that agriculture
should be entitled to every drop.

The fundamental problems
remain: far more water rights
granted than water exists, weak reg-
ulation of groundwater, and plant-
g choices that drive mammoth
consumption.]

e [ read, with great interest, the
excellent article on California
Drought Choices. That situation is
dire and appears to be headed for
the cliff. I find this at odds with how
California often sets itself up as the
environmental policy benchmark
that the rest of us should strive for.

Beyond that, when it comes to
formation of public policy on things
like weather, water availability,
climate impacts and such like, I
cringe whenever I hear/see usage
of the terms “norms” and “normal”.
Regardless of whatever view you
take on the origin of the universe,
mankind has not been around long
enough and accurately tracking such
parameters for long enough to know
what “normal” is!



We only know the average...and
that is determinate over a miniscule
period of time eternal. True, we can
roughly/theoretically/model and
extrapolate over a somewhat longer
(still miniscule) period of time eter-
nal, but there are many who have
rushed to make variously reckless
or equally draconian policy decisions
based on an insignificant sample size.
I believe the mercury thermometer
was invented in 1774/France and
digital measurements of any sort
have only come about during my
lifespan.

The point is, being carelessly
blissful (i.e. pumping so much water,
while assuming that ample rains
are coming) or being ruthlessly dra-
conian (i.e. banning fossil fuels and
causing energy shortages) are exam-
ples of public policy that is being
based on short-sighted convictions
derived from an incredibly insignifi-
cant sample size. Moderation in all
such policy is called for; else we risk
making the truly bad situations even
worse or imposing undue hardship
by making innocuous circumstances
out to be villainous.

Economics, emotions and politics
are obscuring the limitations of what
we really know about these situa-
tions and ultimately exacerbating
the problems.

Stephen E. Elrod, AL A’80

e The Winter 2016 article by T. E.
Bell on California Drought Choices
contains an impressive quantity of
data and research on past engineer-
ing accomplishments to move water
throughout CA. Entire civilizations
have disappeared when stresses
have exceeded reserves. CA has
essentially no reserves left. Unfor-
tunately, CA has built no new water
storage or distribution systems since
1970. CA policies and politics are the
reasons. Urban sprawls, high income
tax, and restrictions on freedoms are
why I no longer live there. Water
would have been a fourth reason.
Steven P. Sontag, NM A7)

e Another great piece from Trudy
Bell, thank you.

I keep thinking about how many
people think San Francisco is in the

Pacific Northwest...well, this is
NOT Seattle. Coastal California is
historically (and I am talking more
than a few thousand years) a very
dry place. We are not necessarily
entitled to very much rainfall.

One other thing that occurred to
me is people need to understand the
overdraft of groundwater today is
just same old problem in the Central
Valley. Many readers have probably
seen the famous sign showing how
many feet of subsidence that was
caused quite some time ago in the
Tulare area.

I am struck by the series of lec-
tures my historical geology profes-
sor gave when I was at Mines in
the late 60s. He described what is
thought to happen just before the
Northern Hemisphere drops into
a glacial period which includes the
general weather becomes radically
unstable, rainfall patterns become
highly variable, climate shifts on
a dime, and then the ice starts to
build...rapidly. This may be thou-
sands of years out...or not.

Johm F. Paxton, P.E., CO A’73

e | just read the “Peak Water?”
article and really enjoyed it. I was
also shocked by some of the statis-
tics that were quoted. A good friend
of mine and I have been discussing
climate change and the California
water situation and I will be for-
warding an electronic copy of the
article.

Gary S. Ketelsen, CA E’70

e ] read the “Peak Water?” article
and was particularly interested in
the photograph and comment about
the bridge over the Delta-Mendota
canal. How do you explain the fact
that the bridge sunk and the canal,
which is made of concrete, did not
sink?

Fount E. McKee, P.E., TX E’58

[Trudy Bell responds: The bridge
1s mot sinking relative to the canal.
Both the bridge and the canal are
sinking at the same rate as part of
subsidence in a wider area, which is
effectively developing a local shal-
low bowl-like depression. As water
is flowing into the canal, and this

part of the canal is now a lower
level, the canal is beginning to act
as a reservoir and its water level is
rising—and it now almost reaches
the bridge. This also means that any
significant rainfall could cause the
canal to overflow and cause local
flooding—incidentally also wasting
some of the water in the canal.]

"THE BEST PEOPLE"
ENGINEERING
JOB BOARD

JOBTARGET

TBII Directory

EXECUTIVE COUNCIL

President Joseph P. Blackford, DC I"’95

Unit 408, 522 21st Street NW
Washington, DC 20006 Jpb@tbp.org
Vice President Norman Pih, TN A 82
811 W. Cherry Ave., #10

Flagstaff, AZ 86001 norman@tbp.org
Susan L.R. Holl, Ph.D., CA A 76,

1813 Saint Ann Court

Carmichael, CA 95608  sue@tbp.org
George ). Morales, Ph.D., FL E’06

16815 S. 34th Way

Phoenix, AZ 85048  george@tbp.org
Alan ). Passman, F'LL. A 06

3624 S Hubert Ave.,
Tampa, FL 33629 alan@tbp.org
HEADQUARTERS

Executive Director

Curtis D. Gomulinski, M1 E 01

P.O. Box 2697

Knoxville, TN 37901 curt@tbp.org
Assistant Secretary-Treasurer
Roger E. Hawks, NY A 75

P.O. Box 2697

Knoxville, TN 37901  roger@tbp.org
Secretary-Treasurer Emeritus
James D. Froula, P.E., TN A 67

P.O. Box 2697

Knoxville, TN 37901 Jim@tbp.org
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Tur Tav BETA P1 CHAPTER ENDOWMENT INITIATIVE WAS
LAUNCHED LAST SPRING TO FUND ASSOCIATION ACTIVITIES THAT
SUPPORT THE COLLEGIATE CHAPTERS. MAJOR GIFTS OFFICER

- /' SHERRY D. JENNINGS-KING, TENNESSEE ALPHA ’93, SHARES
PROGRESS AND DEVELOPMENTS.

Chapter Endowment Update

E ARE TRULY DELIGHTED to report on the

continuing success of our Chapter Endow-

ment Initiative, by which alumni, com-

panies, and foundations can permanently
endow the Association’s activities that support any of
our 245 student chapters (and as we tend to add new
chapters every year, this remains somewhat of a mov-
ing target!). Last year we reported 29 gifts/pledges to
either fully or partially endow chapters, and this year we
have 31 to add to the list as we strive to endow all of our
chapters.

Any collegiate chapter can be endowed—you can
designate your gift for your initiating chapter or another
one that is important to you. In some cases, alumni have
voiced a preference for allowing their gift for this effort
to support “any” chapter. So we have established a desig-
nation specifically for this purpose.

While gifts of a minimum of $5,000 are being accepted,
a donation of $100,000 is required to fully endow a chap-
ter—see the following pages to learn more about the two
$100,000 gifts made this year. A naming opportunity is
available for giving at the $100,000 level and such gifts
may be made over a period of 3-5 years. In cases where a
group of individuals pool their funding to reach $100,000
within a one-year timeframe, a naming opportunity can
be created to honor or memorialize a trusted advisor,
former professor, friend, etc.

Permanent Funding

As stated under the terms of the Chapter Endowment
Initiative, investment income from the endowments will
provide permanent funding for students of the endowed
chapter to: attend the annual Tau Beta Pi Convention;
receive officer leadership training through the District
Program; obtain professional development through
Engineering Futures sessions; participate and facilitate
MindSET activities; support Headquarters operations;
and conduct chapter-directed activities on the college
campus and in the local community.

Over the past year, alumni have approached us about
the opportunity of a challenge match regarding specific
chapters. To date, we are in the process of beginning
challenge matches on behalf of two chapters: California
Gamma at Stanford University and Iowa Alpha at Towa
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State University. In each of these cases, an individual
has stepped forward with a pledge of at least $20,000 and
will match gifts that come in from former classmates and
alumni in amounts of $5,000 minimum. Looking forward,
we plan to conduct four to six of these challenge matches
each year. In each case, we hope that donors will allow
their name to be printed, but if anonymity is preferred,
we would be happy to maintain your confidentiality.

There are a number of ways to support this initiative.
Checks can be made out to “Tau Beta Pi — The Engineer-
ing Honor Society” and sent to Tau Beta Pi, Attention:
Curtis Gomulinski, Secretary-Treasurer, P.O. Box 2697,
Knoxville, TN 37901-2697. Other options include gifts of
highly appreciated stock held for over one year as well as
matching gifts and including Tau Beta Pi in your estate
plans.

Tax-deductible

Gifts through this initiative will be reflected in an indi-
vidual’s total giving to TBII. As a non-profit organization,
we are exempt from federal income taxes under Section
501(c)(3) of the Internal Revenue Code. Your gift is tax-
deductible to the full extent allowed by law.

Thank you to everyone who has already stepped for-
ward or is considering supporting your home chapter,
another chapter, or any chapter. We look forward to add-
ing more chapters to the list of those being supported in
next year’s spring issue of The Bent.

For more information on the Chapter Endowment
Initiative, please check out our website at http://www.
tbp.org/give/chapter Endowment.cfm or contact Sherry
Jennings-King, Major Gifts Officer, by phone at (612) 226-
2922 or by email to sherry.jenningsking@tbp.org.

Note: The minimum gift being accepted for this initiative

is $5,000. All checks received that are designated for this
initiative in an amount less than $5,000 will be paid into Tau
Beta Pi’s annual fund which supports the same programs as
the Chapter Endowment Initiative.




New Gifts and Pledges Received

Harry W. Lange, M1 7’75,
The Harry W. Lange Endowment for
MI Z Chapter at Kettering University

Barbara K. and Ralph A. Rockow, OH "’58, $100,000

The Barbara K. and Ralph A. Rockow Endowment
for OH I" Chapter at The Ohio State University

$100,000

Anonymous, A A 69, $85,000
for TA A at Towa State University

Robert W. Newcomb, Ph.D., IN A ’55, $25,000
for IN A at Purdue University

William R. Goodin, Ph.D., CA E 75, $20,000
for CA E at Univ. of California, Los Angeles

Franklin P. “Pitch” Johnson Jr., CA I'’50, $20,000
for CA T at Stanford University

Renee M. Schoenborn, P.E, WY A ’85, $20,000
for WY A at University of Wyoming

Judith W. Vigar, RI A ’83, $20,000
for RI A at Brown University

Richard E. Kothmann, 7'X A ’59, $10,000
for TX A at University of Texas at Austin

Robert W. Peters, CA Z 61, $10,000
for CA Z at Santa Clara University

Anonymous, M1 B 72, $10,000
for MI B at Michigan Technological University
Clinton R. Gilliland, GA A ’59, $5,886
for GA A at Georgia Institute of Technology

Bruce B. Barrow, Ph.D., PA I"’50, $5,000
for PA T at Carnegie Mellon University

Franklin T. Dodge, T'N A 60, $5,000
for TN A at University of Tennessee

Lawrence ). Hollander, PE., NY E 51, $5,000
for NY M at Union College

Richard W. Karn, CA A ’50, $5,000

for CA A at University of California, Berkeley

Sandi and Kevin S. Kayse, P.E., CO B78, $5,000
for TX I at Southern Methodist University

Stanley C. Lynch, OR A 73, $5,000
for OR A at Oregon State University

Otto T. Muller-Girard, NY K ’52, $5,000
for NY K at University of Rochester

Thomas F. Parrish, Jr., TN B 75, $5,000
for TN B at Vanderbilt University

Michael C. Romer, TN A 0}, $5,000
for TN A at University of Tennessee

Bobby S. Shackouls, MS A 72, $5,000
for MS A at Mississippi State University

John G. Smith, WI B 87, $5,000
for WI B at Marquette University

Carl M. Stahle, Ph.D., MD B 81, $5,000
for MD B at University of Maryland

TECO Energy $5,000
for FL I at University of South Florida

Mark A. Tracy, Ph.D., IL A ’S6, $5,000
for IL A at Univ. of Illinois at Urbana-Champaign

R. Dudley White, VA A 76, $5,000
for VA A at University of Virginia

Anonymous, TN B 71, for Any Chapter $5,000

Anonymous, F'L A 78, $5,000
for FL A at University of Florida

ESTATE PLANNING/DEFERRED GIFTS
Robert H. Tolson, VA B 58, for VA B at Virginia
Polytechnic Institute & State University

CAT (STANFORD) MATCH CHALLENGE

Tau Beta Pi has received a challenge match of $20,000 from
alumnus, Franklin “Pitch” Johnson, Jr., CA I"’50, founder
of Asset Management Company in

Palo Alto, CA. This gift is in support
of our Chapter Endowment Initiative,
by which alumni, companies, and
foundations can permanently endow
the Association’s activities that support
any of our 245 student chapters.
While gifts of a minimum of $5,000 are
being accepted for this effort, a gift of
$100,000 is required to fully endow a
chapter—and we are trying to reach
this amount for CA I'!

Pitch has generously stepped for-
ward as the first person to support our chapter at Stanford
University. While the first $5,000 of Pitch’s $20,000 constitutes
his gift toward this effort, the remaining $15,000 is a pledge that
will be paid out in increments of $5,000 to match the next three
gifts made by others who come forward with gifts of this mini-
mum amount designated for CAT.

For more information on this opportunity or to learn more
about the Chapter Endowment Initiative, please see our website
at www.tbp.org/give/chapterEndowment.cfm or contact Sherry
Jennings-King, Major Gifts Officer, by phone at (612) 226-2922
or by email to sherry.jenningsking@tbp.org.
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Harry W. Lange, M1 z°75

Endowment for the Michigan Zeta Chapter at Kettering University

ARRY LANGE’S INVOLVEMENT with Tau Beta

Pi has spanned a good portion of his life, and

he notes that his parents were an important

part of his support network from the start.

“My parents drove 180 miles from Gaylord,
MI, to attend the initiation banquet—they had to spend
anight in a hotel, and they never did that, so this was a
big deal for all of us.” Harry became an active member in
his chapter attending the 1973 Convention in Gainesville,
FL, and then was the Co-Arrangements Chair in 1974
when his chapter hosted the Convention in Flint, MI.

While Harry initially followed the
career path of a General Motors engi-
neer, his true passion lay with the world
of investments. As an eight-year-old, he
accompanied his father to meetings of an
investment club where members would
pay $10 each month, meet to discuss
investments, and then vote on which
stocks to buy. Even when his father
dropped out, Harry stayed a member
seeing the possibilities for increasing
one’s wealth with no manual labor by in-
vesting in stocks, as he experienced with
an early investment in AT&T.

Upon graduation with a degree in
mechanical engineering, Harry worked
as a senior structural engineer on the
1984 Corvette program noting that
driving them was a lot of fun. General
Motors paid for Harry to attend Har-
vard Business School. While completing
Harvard’s loan application, he noted that
they asked not about his income (considerable) but about
his parents’ employment income which was small as they
had retired by this time. Able to receive sizeable loans, he
invested much of this in the stock market in 1981-82. Fol-
lowing graduation with his MBA, Harry worked for four
years at two investment firms. His first day at Fidelity was
on Monday, October 19, 1987, now known as Black Monday,
the first day of the stock market crash. Harry enjoyed his
time at Fidelity noting that in 1988-92 he lived in Tokyo
and was their director of research and that in 1992-96,
three of his technology funds were included in a listing
of all-time greatest funds. Harry wound up his career at
Fidelity as manager of the Magellan Fund, one of the best-
known funds in America, from 2005-11.

He is currently owner and chairman of an all-inclusive
resort in Negril, Jamaica, spending much of his time on
the island and also at his home in Miami Beach, FL. Harry
notes that the improvements he is making at his resort
are inspired by business leaders and innovators includ-
ing Steve Jobs/Steve Wozniak from Apple, Inc., and Jack
Welch, former Chairman/CEO of General Electric. Harry
notes that Steve Jobs came up with products that people
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did not know they wanted and that Jack Welch’s introduc-
tion and application of Six Sigma for quality improvement
changed GE’s culture and ability to focus on process im-
provement. Harry applies those lessons to his business,
asking himself, “What can you provide that your customers
aren’t aware they want?” and “How can we provide consis-
tent quality when delivering a service or product making
sure nothing slips through the cracks?”

Harry has continued his involvement with Tau Beta Pi
attending Conventions since 2009 and in the past several
years talking to students about investments and personal
financial management as one of our pro-
fessional development speakers. In 2010,
Harry spoke at a TBIT alumni gathering
in Naples, FL, on the topic of investing
and his work at Fidelity. With several
others, Harry participated in the Vision
Development Group which met from
2011-12 and has also been a member of
the Trust Advisory Council (TAC) since
2007.

Raise Awareness

Harry made his commitment of $100,000

to endow Michigan Zeta at Kettering

University to raise awareness and the
“ importance of Tau Beta Pi at his alma
mater. He also wanted the chapter to
have one member of each section at
Convention to help unite them as Michi-
gan Zeta has two student chapters being
a work co-op program (half the students
are working when the other half are in
school). He also wanted to support chapter projects and
encourage alumni to be more involved.

Harry’s advice to the engineering students of today is
to dream big. Growing up in a small community of 1,500
gave limited perspective on career options other than
those that were obvious, such as being a fireman. Harry
wanted to be President of the United States because at
the time he was not aware that other positions existed. As
he grew older and became more experienced he saw the
possibilities and noted that he consistently stayed on the
fast-track. “It’s important when young to never do any-
thing that will rule out something possible in your future.
As you embark on your education and career, keep your
options open. Don’t drop out of science classes or important
liberal arts courses such as English. Keep your options and
avenues open because you don’t know what the future is
going to bring.”

Harry and his wife, Hiroko, are avid ballroom dancers
and also enjoy trips to Napa Valley for annual winetasting
events. He has three children: Sarah, 32, a lawyer, Josh,
29, a software engineer for Microsoft, and Julia, 27, who is
attending Washington University Medical School.

-
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Barbara K. and Ralph A. Rockow,

Endowment for the Ohio Gamma Chapter at The Ohio State University

alph and Barbara Rockow have shared a

long history with The Ohio State University

beginning with their graduation in 1958. Ralph

earned B.S. and M.S. degrees in mechanical
engineering and Barbara earned a B.S. in education.
Ralph and Barbara have enabled opportunities and
enriched experiences for numerous students through
their association with the university. In 2015, they were
awarded the Reese Medal by Ohio State. This is its
highest honor in recognition of private philanthropy.

Ralph has served on the Foundation Board and the
Alumni Advisory Council and has
remained dedicated to the engineer-
ing college through service on the
advisory board and campaign com-
mittees. He received the Ohio State
Alumni Association’s Citizenship
Award in 1991, the John B. Gerlach
Sr. Development Volunteer Award
in 1999, and the university’s Dis-
tinguished Service Award in 2003.
Ralph is an enthusiastic supporter
of the electric racecar student de-
sign team and has contributed to
curriculum reform in mechanical
and aerospace engineering.

Ralph and Barbara have been ac-
tively involved with the Ohio State
Alumni Club of Phoenix, hosting
engagements, raising funds to name
“The Arizona Room” in Longa-
berger Alumni House, and made a
leadership gift to name the facility’s boardroom. Early in
his career, Ralph worked at Atomics International, a divi-
sion of Rockwell International, where he was responsible
for the test and evaluation of the SNAP 2, 4, and 10 nuclear
reactors. SNAP 10 was the first nuclear reactor launched
into earth orbit by the U.S. Space Program.

Ralph then served as a Manager for Space Technology
Laboratories/TRW, Inc., where he performed theoretical
heat transfer analyses on the Titan, Atlas, and Minuteman
Intercontinental Ballistic Missile (ICBM) Programs, as
well as being responsible for a portion of the design of aft
heat shields on the ICBMs. He provided overall systems
engineering and technical direction to the Minuteman pro-
gram and served as program engineer for development of
a major portion of the LEMDE Descent Engine (this is the
rocket engine that provided the retro-braking that safely
returned the Apollo 13 crew to earth at the end of their
aborted mission).

Ralph was General Manager and Vice President of
Dynamic Science, Inc. (DSI) under Marshall Industries and
Ultrasystems, Inc. Under his guidance, DST was selected
by the U.S. Department of Transportation to take a major
role in advancing the state-of-the-art of safety in auto-
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motive vehicles. DSI has been involved with the design,
development, test, and performance of air bag restraint
systems since 1971. At DSI, under contract for the U.S.
Army, Ralph was responsible for designing a crashworthy
fuel system for combat helicopters that significantly miti-
gated post-crash fire fatalities in the Vietnam War.

From 1976 to 1982, Ralph worked at Talley Industries,
Inc. and as Group President was involved in acquisitions,
creating new starts, and divestitures. He also re-staffed
subsidiaries to change losses into profits.

As Founder and President of Exodyne, Inc., Ralph
now oversees three wholly owned
subsidiaries (Exodyne Properties,
Inc., Dynamic Science, Inc., and Dy-
namic Educational Systems, Inc.)
with diverse products and some 500
employees.

“Basic Tools”

Ralph shares his advice for the stu-
dents of today noting, “I have found
in my career path that the engi-
neering degree provides one with
the basic tools for solving problems
regardless of the discipline being
reviewed. In other words, it gives
us the ability to diagnose a given
problem by studying the key issues
involved. For example, the solution
process, whether it be a new engi-
neering design, talking to a banker,
an attorney, medical doctor, or
salesman, the solution boils down to solving a significant
situation one small element at a time.”

Over the years, Ralph has re-engaged with TBIT
through serving on the Vision Development Group which
met from 2011-12 and through his and Barbara’s atten-
dance at alumni gatherings in Phoenix, AZ. He gave the
keynote address at the final banquet of the 2013 Conven-
tion in Ames, TA.

Ralph and Barbara support the entire Tau Beta Pi
organization by providing monetary reserves to help en-
gineering students achieve their educational goals. He
remembers the important scholarship he received from
Standard Oil of Ohio for $2,000 to complete the combined
bachelor and master’s degrees in mechanical engineering
at The Ohio State University. With the Chapter Endow-
ment Initiative, they are providing funds for Ohio Gamma
students to attend the annual Convention, receive officer
leadership training through the District Program, obtain
professional development through Engineering Futures,
participate and facilitate MindSET activities, and conduct
chapter activities on campus and in their local community.
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Wandering Pole, Wobbling Grid

Earth’s rotation axis wobbles irregularly, changing the direction of true north, and varying
latitudes and longitudes by 30 to 70 feet every year. The discovery of polar motion is a tale

of instrumentation and serendipity.

By Trudy E. Bell (Text Copyright 2016 Trudy E. Bell)

HE DISCOVERY of polar motion

and its resultant variation of lat-

itude is not only a tale of inter-

disciplinary and international
cooperation enduring more than a century
even through two world wars, but is also
a classic example of serendipity.

It wasall Leonhard Euler’s fault. Inthe
1750s, the Swiss mathematician became
fascinated by the physics of spinning bod-
ies. By the 1760s,he was wondering about
the rotating Earth, recognizing that the
planet is not a sphere and that its mass is
lumpy with mountains and valleys. What
would happen if its axis of figure (axis of
its three-dimensional shape, passing through its center of
mass) might not exactly coincide with its axis of rotation?

In 1765, he published a startling prediction: Earth’s axis
of rotation might migrate in a small circle around its axis
of figure: that is, the direction of astronomical north might
vary, causing an equivalent periodic variation in latitude
of every place on the planet. Assuming a rigid Earth and
calculating from the flattening of the poles, Euler predicted
the latitude of every place might
oscillate with a period of 10
months (305 or 306 days).!

With astronomical instru-
ments precise enough to deter-
mine alocation’s true zenith, such
variation in latitude might even
bedetectable. Thereinlay a catch:
the angular amplitude of Earth’s
wobbling is minuscule—less than
a second of arc, smaller than the
angle of parallax of the closest
stars when viewed from opposite
sides of Earth’s orbit around the
Sun. Parallax itself posed such a
monumental instrumental chal-
lengethatit wasnot detected until
1838, and even then was found
only by precision visual observer
Friedrich Wilhelm Bessel after
he had devised his fundamental
theory ofinstrumental errors and
commissioned a special-purpose
instrument (the heliometer) up
to the task. *?

Still, asinstrumental precision

Bessel
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NEWS FLASH: Earth’s axis of
rotation—whose orientation

in space has determined
astronomical true north since
time immemorial—irregularly
wanders each year in a veritable
drunkard’s-walk counter-
clockwise spiral that varies from
30 to 70 feet across. Thus, the
worldwide grid of latitude and
longitude defined by astronomical
north is also wobbling, with a
magnitude about the size of an
average residential house lot.

improved over the 19th Century, half a
dozen astronomers came close to stum-
bling across
observational
evidence for
variation of
latitude. Bes-
sel himself
suspected he
mighthavede-
tected some
evidence for
itin 1843 when
he was testing
a new merid-
ian circle installed in the Konigs-
berg Observatory, and noticed
that his observations indicated
the observatory’s latitude might
have changed since 1820. He also
suspected something similar in
a series of observations by his
former student, positional astrono-
mer C.H.F. Peters at Pulkovo
Observatory in Russia. But he
died before he could tell for sure.

Inthe 1870s, Swedish astrono-
mer Magnus Nyrén analyzed 375
observations of various circum-
polar stars over two decades by different astronomers. He
strongly suspected they showed evidence of polar motion
but was puzzled why not at Euler’s predicted period of 10
months. What was needed, he declared, was a continuous
observing program to monitor latitudes to detect the true
period and amplitude of any polar motion.!

Then, two simultaneous sets of observations (1884-85)
on opposite sides of the Atlantic burst wide the entire
research field through pure happenstance.

Seeking Worms, Striking Gold

First,in Cambridge, MA, Seth Carlo Chandler Jr., had just
invented a brand new astronomical instrument he called an
almucantar. From his early days withthe U.S. Coast Survey
in the 1860s (before the service added the word Geodetic
to its name) using a visual zenith telescope to determine
latitude, he had been annoyed that nearly half his time was
spent squinting in dim light at finicky bubbles in precision
spiritlevelsratherthan observing starsinthenight heavens.
His almucantar was a self-leveling instrument floating on



BELOW: Instruments at the four main latitude observatories were
identical Wanschaff visual zenith telescopes, having a lens diameter
of 4.25 inches (108 mm) and a focal length of 51 inches (130 cm).
An observer measured the angular distance of a star down from
the zenith at the moment it crossed the meridian using spirit
levels (two cylinders at far right); stars were observed in pairs,
one crossing north of the zenith and the other south, and the tele-
scope was rotated around the vertical axis between stars. Credit:
Report...U.S. Coast and Geodetic Survey [for 1899—1900], Appendix 5.

Chandler

Michelson

Kistner

a bearing of liquid mercury, de-
signed tobeboth easier and more
time-efficient. From April 1884 to
May 1885, Chandler rigorously
tested his prototype by repeat-
edly determining the latitude of
Harvard College Observatory,
a well-known location. Although
he kept finding discrepancies
that could be explained only by
a variation in the observatory’s
latitude, he thought it “too bold
aninference toplace uponrecord”
when he published his analysis
in 1887.46

Meantime, recent measure-
ments of the speed of light by
U.S. physicist A.A. Michelson
gave Karl Friedrich Kiistner at
the Berlin Observatory a real-
ization: astronomers could more
accurately determine the size of
the solar system and other key
cosmic distances if they could
more precisely measure the aber-
ration of starlight (the apparent
angular displacement of stars
in the heavens as the result of
the Earth’s orbiting the Sun?).
So in 1884-85, Kiistner began
measuring that small angle with
the observatory’s new Bamberg
universal transit instrument.
But like Chandler, he found
weird patterns in his data that
could not be explained without
allowing for periodic variations
in the observatory’s latitude—a
conclusion he published in 1888.

Astronomers jumped on the
announcement because variation
of latitude (and for that matter,
its concomitant variation of lon-
gitude'®) would affect absolutely
every fundamental measurement
in celestial mechanics and posi-
tional astronomy, including star
catalogs and precision timekeep-
ing. Geodesists were equally
electrified, because variation
of latitude would affect every
fundamental measurement in
topographic mapping of Earth
worldwide.

So in 1889, the International
Geodetic Association (IGA) set
up aspecial committee with fund-
ing to send observers to Hawaii,
about 180 degrees of longitude

THIs THREE-DIMENSIONAL PLOT of the irregular spiral motion

of Earth’s rotation axis shows how our planet’s north pole
wandered from September 1980 (bottom) through March 1988
(top). Horizontal axes x and y represent displacement in feet
from Earth’s axis of figure (in the spiral’s center, not shown); time
proceeds upward. Diameter of spiral ranges from about 30 to 70
feet; each spiral loop is about 14 months (the Chandler wobble).
The time series spans rather longer than one cycle of the 6- to
7-year beat period of the Chandler wobble and a 12-month
annual motion driven by meteorological effects. Small irregular
variations in the polar motion are real disturbances, but not all
physical causes are currently understood. Credit: International Earth
Rotation and Reference Systems Service

Factors Affecting the Rotation of the Earth

WOBBLES ORIGINATE from numerous sources, including motions
of matter within Earth’s inner and outer core and mantle,
earthquakes, volcanic eruptions, ocean currents and tides, winds,
and freezing and melting of polar ice, as well as gravitational
(land) tides from the Moon and Sun. Such forces also cause

the Earth’s spin to speed up or slow down by microseconds

per day. For example, the 2004 magnitude 9.| Sumatran
earthquake is estimated to have shortened the length of day by
6.8 microseconds and shifted Earth’s axis of figure by about 2.75
inches (7 cm). Credit: U.S. Naval Observatory
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LEFT: The empty Gaithersburg latitude observatory,
now a National Historic Site; the walkway commemo-
rates all six observatories. The edge of the circular
brickwork approximates the largest diameter of the
pole’s wandering. Credit: Trudy E. Bell. BELOW: Cincin-
nati Observatory director Jermain G. Porter beside
one of the six observatories set up in 1899, with the
zenith telescope visible. All were similar with a split
roof (shown open). Credit: Cincinnati Observatory Center

latitude. However, they all showed “a revolution
of the earth’s pole in a period of 427 days, from
west to east, with aradius of thirty feet, measured
at the earth’s surface” —demonstrating a period
40% longer than Euler’s prediction. Today, this
primary period of about 14 months is called the
Chandler wobble or the Chandler component.
That huge discrepancy nonplused astronomers
and geodesists alike until Simon Newcomb—
superintendent of the U.S. Nautical Almanac
Office and a towering figure in 19th Century

away from the Berlin Observatory. The concept: set up a
pilot latitude observatory for a year on the opposite side of
the planet to compare its observations with another year of
measurements at Berlin. The IGA also solicited the collabora-
tion ofthe U.S. Coast and Geodetic Survey (USC&GS). It too
deployed an astronomer to Hawaii; the Berlin and USC&GS
astronomersbuilt temporary latitude observatories about 30
feet apart at Waikiki (near Honolulu). As a further check on
results, the USC&GS also set up temporary latitude stations
in San Francisco, CA, and Rockville, MD, at longitudes and
latitudes intermediate between Hawaii and Berlin."

By mid-1891, all five observers were in position and
training their visual zenith telescopes and other instruments
at the heavens, accurately and repeatedly measuring their
observing sites’ latitudes.

The Chandler Wobble

Meanwhile, as soon as Chandler saw Kiistner’s 1888 paper,
he knew what he had measured at Harvard was real. After
several years of intense mathematical analysis, Chandler
published two seminal papers in November 1891. They
showed that his almucantar results and Kiistner’s measure-
ments were fully consistent with each other as well as with
observations from Pulkovo, the U.S. Naval Observatory, and
elsewhere, verifying the physical existence of the variation of
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astronomy—reminded everyone that Euler had
been assuming an “absolutely rigid” Earth. But
fluid oceans cover part of the planet. Moreover,
in a compelling thought experiment, Newcomb
calculated that Earth likely was about as elastic
as steel. He also cited geologists’ observations that
suggested Earth consisted of “a thin crust float-
ing upon a liquid interior, and must therefore be
. aviscous solid.” ' Such sources of internal friction
- would lengthen the period.

The following November (1892), Chandler
published another blockbuster paper, announcing,
“The observed variation of latitude is the resul-
tant curve arising from two periodic fluctuations
| superimposed upon each other.” The first (and
larger) was the 14-month wobble. The second had
a 12-month (annual) period. The two beat against
== each other, their constructive and destructive in-

! terference causing both the amplitude and period
oflatitude variation toincrease and decrease over
about sevenyears® “—part of thereason why polar
motion had been so difficult to detect.

That same fall (1892), when the observers
returned from Hawaii and compared their measurements
with those in Berlin and the United States, the preliminary
results were clear. Latitude varied with a period significantly
longerthan Euler predicted, in counterphase on opposite sides
of the planet: when the position of the Berlin observatory
headed north, the observatories in Hawaii headed south, and
vice versa; intermediate variations were recorded at San
Francisco and Rockville. ? (Visualize this by nodding your
head: when your forehead tilts up, the back of your head tilts
down, and your ears move less in between.)

International Latitude Observatories

The idea for a concerted worldwide observing program to
monitor and quantify polar motion was a proposal whose
time had come. The ambitious goal: stand up four observing
stations on the same parallel of latitude around the planet,
and operate them for an initial campaign of five years.

The geodesists of the IGA knew that monitoring polar
motion demanded skilled astronomers. Soit opened negotia-
tions with the Astronomische Gesellschaft, an international
astronomical society founded in 1863, in part specifically to
help orchestrate large worldwide research projects (the In-
ternational Astronomical Union was not founded until 1919).
Like all major multinational collaborative programs today,
negotiationsinvolved balancing competing national interests.



Alfred W. Helm adjusts the visual zenith telescope at
the International Latitude Observatory in Gaithers-
burg, MD, where he was observer 195775, in this
photo taken around 1960. The parallel horizontal
cylinders above his hand are the spirit levels; mirrors
helped the observer to read their precise gradua-
tions. The two eyepieces on the silver index ring
read altitude to 0.2 second of arc. Credit: Gaithersburg
Community Museum

One majorinfluence was Japan, rocked in 1891
by the devastating magnitude 8.4 Nobiearthquake
that killed 7,000. To minimize human cost of future
earthquakes, the Japanese government immedi-
ately inaugurated major programs in geophysical
research. As a nation just entering industrial
development in the 1890s, Japan deeply wanted
the prestige of one of the proposed latitude ob-
serving stations within its borders—manned by
a native Japanese observer. Although the IGA
agreed to that last condition reluctantly, true
worldwide coverage demanded observations from
Japan’s longitude.

By 1898, after much international lobbying and
wrangling, the parallel chosen was latitude 39° 8.
Four main International Latitude Observatories
received full IGA funding for observatory construction,
identical visual zenith telescopes, and support of an observer
for five years: Mizusawa (then a rural town 300 miles north
of Tokyo); Ukiah, CA, (115 miles north of San Francisco);
Gaithersburg, MD, (just north of Washington, DC); and
Carloforte, Italy, (on the island of San Pietro off Sardinia).
Although not originally planned, Russian and U.S. as-
tronomers enthusiastically volunteered two morelocations:
Tschardjui in Uzbekistan (to fill in a gap in longitude) and
the Cincinnati Observatory (coincidentally already on the
chosen latitude). Those fifth and sixth stations received
partial funding and somewhat smaller zenith telescopes.

In 1899, the International Latitude Service (ILS) was
officially born. All six latitude observatories were quickly
built and instruments installed; by year end, all six observ-
ershadbegunrepeatedly and meticulously measuring their
latitudes, using the same several dozen pairs of stars and the
same observing protocols. The goal once their observations
were combined: to monitor the x and y offsets of Earth’s
rotation axis as it spiraled around the axis of figure.

XY, Z
Within a year, something was clearly amiss. The measure-
mentsinJapan, made by 30-year-old Hisashi Kimura, seemed
to have large errors compared with observations from the
other five stations. The ILS Central Bureau assigned only
half weight to the Mizusawa observations, called on Kimura
to explain his methods, and requested an inspection of the
instrument. A technical expert overhauled the zenith tele-
scope. Still the discrepancies remained, seeming to follow an
annual oscillation, as if each year Earth’s center of gravity
were slowly moving six feet up and down its axis of rotation.?

By 1903, it was clear that Kimura’s observations were
more exact than everyone else’s, and that he had discov-
ered a new non-polar phenomenon he dubbed the z term
(in analogy to x and y) affecting all the stations. To study it
further, both Chandler and Kimuraindependently called for
additionallatitude observatoriesin the southern hemisphere.
In 1906, two were established in Bayswater, Australia, and
Oncativo, Argentina, about 180 degrees apart at the latitude
of -31° 55’ and operated to 1908.51°

By the 1960s, the z term was believed to be a response
of Earth’s fluid outer core to the tidal torque of the Sun—

discovered by Kimura a decade before geologists observing
seismic waves had even confirmed the existence of Earth’s
viscous core. Kimurareceived international acclaim and the
z term came to be celebrated in Japan as the nation’s first
scientific discovery of world significance, even appearing
in popular culture: Mizusawa was nicknamed “the city of z
term,” and Z was incorporated into the names of a school,
a large city theater, and even a type of small pastry. !

Value Was Clear

When the initial five years were up, the outstanding value
of the latitude observatories was clear to both geodesists
and astronomers. The IGA renewed the worldwide observ-
ing program time and again,
supplemented by independent
measurements fromscores of other
observatories worldwide. Over
the 20th Century, with multiple
name changes, the International
Latitude Service morphed into
the International Polar Motion
Service, and finally (2003) into to-
day’s International Earth rotation
and Reference systems Service
(IERS)—becoming what former
NASA chief historian Steven J.
Dick calls “the longest-running °
series of focused observations in
the history of astronomy.”!

For the entire program, the
International Latitude Observa-
tories used visual observers and
relatively small zenith telescopes,
evenaftertheadvent of electronic
technologies such as photographic
zenith tubes, photoelectric astro-
labes, and photoelectric transit
instruments. But several game-
changing technologies spelled
the end of the visual program,
shuttering the remaining five observatories in 1982.

One was Very Long Baseline Interferometry (VLBI),
in which radio telescopes hundreds or thousands of miles
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apart observing quasars at the edge of the universe could
monitor variation in latitude precisely enough even to track
ongoing continental drift of Earth’s tectonic plates. Others
were lunar laser ranging and satellite laser ranging for more
exact monitoring of earth dynamics. Still others were several
satellite-based position-finding programs, notably the first
constellation of ten satellites of the U.S. Air Force’s Global
Positioning System (GPS).

Today, with GPS and similar satellite constellations
launched by other nations (collectively known as Global
Navigation Satellite Systems), latitude and longitude are
not referred to Earth’s rotation axis. Instead, knowing the
speed of the satellites’ transmitted microwave signals in
space and the atmosphere, a GPS/GNSS receiver instan-
taneously triangulates and calculates its 3D position from
the arrival times of signals broadcast by whatever GNSS
satellites are then above the local horizon. A minimum of
four satellites within view of a handheld receiver is enough
to determine geographical position to a precision of about
5 meters (16 feet); better receivers along with augmented
measurements, procedures, and techniques can pinpoint
locations to within centimeters.

Moreover, to account for variation of latitude and other
variable characteristics, they specify position to areference
normalized to astandardized instantaneous momentin time
and space; the most recent epoch, released in January, is
called ITRF2014. (Specifying a positional grid according to a
moment intimeisthe way astronomers map the ever-moving
positions of stars on celestial charts, currently referred to
epoch J2000, meaning January 1, 2000, in the astronomical
convention of Julian years.)

Jolting the Planet

Quantifying polar motion has become precision science.
Some 120,000 star positions were refined to 0.001 second
of arc by the European Space Agency’s Hipparcos satellite
operating 1989 to 1993. Since the 1990s, a Doppler-based
satellite tracking system called DORIS, for which satellite
receivers monitor signals transmitted by ground stations,
has proven its worth also in monitoring temporal changes
in Earth’s orientation, including polar motion. Yet for all
the high tech, the original visual measurements remain
the only long time record of Earth’s polar motion we have,
extending back to 1840. So they have been reanalyzed using
sophisticated mathematical and computational techniques.'

Although the geophysical interpretation of Kimura’s z
term seems less certain today than it did in 1970, there is
now no doubt that polar motion reveals information about
the deep interior of planet Earth as well as changes in the
oceans and air masses in the atmosphere. Indeed, other
wobbles have been discovered having periods ranging from
years or even decades down to under a day.

And finally getting morerespect is Earth’s comparatively
overlooked axis of figure, around which spirals the rotation
axis. Thanks to satellite techniques, the position of Earth’s
center of mass is now known to within a centimeter—the
size of a dime—in three directions.’* So now we can see
that powerful earthquakes literally rock the planet: the
2011 magnitude 8.9 Fukushima quake jolted Earth’s axis
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of figure 6.5 inches (17 ¢cm) toward 133° E longitude. ' “The
change in the inner state of the Earth first brings about a
variationin the figure axis, which then affects the polar mo-
tion,” concluded geodesist Yoshio Kubo in 2012. “Therefore
it is the variation of the figure axis on the Earth’s surface
but not the polar motion that geophysical events should
be linked to.” 12
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Trudy E. Bell, MA,, (t.e.bell@ieee.org, www.trudyebell.
com) has been fascinated with celestial mechanics since chas-
ing grazing lunar occultations in high school. As an undergrad
physics major, she was a lab tech for Lick Observatory’s
proper motion and parallax program; for Scientific American,

articles she edited included ones on intercontinental baseline
interferometry, astrolabes, and orbital theory. A former
senior editor for IEEE Spectrum magazine, she now is a con-
tributing editor for Sky & Telescope and a contract editor for
the Union of Concerned Scientists.




Kevin MacG. Adams, Ph.D., New
Jersey Beta ‘81, is a retired Navy
submarine officer
and an adjunct
professor of sys-
tems engineering
at the University
of Maryland
University
College. He has
co-authored Sys-
temic Thinking:
Fundamentals for Understanding
Problems and Messes with Patrick
Hester of Old Dominion University,
which presents a novel way to think
about different kinds of problems
(and messes). It draws from disci-
plines as diverse as mathematics,
biology, and psychology to provide

a holistic method. It is published by
Springer.

Patience Griffin is the pen name

of Patience A. Jackson, Missouri
Alpha 93, who has released The
Accidental Scot, the fourth book in
her Kilts and Quilts romantic novel
series. It tells of
Scottish engi-
neer Pippa who
returns home to
save her ailing
father’s engineer-
ing company

and enlists the
aid of American
Max. Griffin is an
award-winning
author, has a master’s degree in
nuclear engineering, and is known
for her quilting of the September
11th Story Quilt. Publisher is Signet
Eclipse.

Henry Petroski, Ph.D., P.E., New
York Xi 63, has
released his latest
title, The Road
Taken. The Duke
University civil
engineering pro-
fessor and writer
reports on the
state of America’s
infrastructure,

HENRY PETROSKI |
it )

el

from its historical origins to its
present crumbling state. The book
is also a call to citizens, politicians,
and anyone with a vested interest
in our economic well-being on the
road we take in rebuilding our aging
infrastructure. It is published by
Bloomsbury.

Chuck G. McConnell, Oklahoma
Beta ’65, has written his first fic-

9 m@z  tional novel Fire

W with Fire, a Jack

Tallon Novel,
published by Cre-
ateSpace. It tells
of a U.S. govern-
ment scheme
to destroy the
Mexican drug
cartels using
a paramilitary
team covertly based in Mexico.
McConnell is a retired chemical en-
gineer and energy service industry
chief executive.

" GHUCK MCCONNELL

John W. Nichols, P.E., West Virginia
Beta ’80, is retired from engineering
after 32 years

in telecommu-
nications. He

has written Go
Eat the Cheese:
Habits of Highly
Defective Manag-
ers, a humorous
look at certain
practices engi-
neers witness in
the workplace. The book is published
through CreateSpace.

Albert Z. Schwartz, New Jersey
Alpha 67, retired after 29 years
with the U.S.
Navy, command-
ing the nuclear
submarines, USS
Haddock (SSN
621) and USS
Michigan (SSBN
727). He has writ-
ten Secret War, a
submarine novel
set on USS Haddock as she embarks

AUTHORS

on her final mission in August of
1991. The book is a realistic slice of
submarine life and operations for
those who served in submarines and
know the reality, and a look into that
world for those that wish to learn
about it. Publisher is CreateSpace.

Heather R. Smith, Virginia Beta
’16, is an engineering science and
mechanics senior
who has written
A Song in the
Rain. Thisis a
fantasy tale of

a song sparrow
who wakes up
with no hearing
and no memory.
A search for his
past becomes a
quest to fulfill a prophesy and win
the war against evil. The book is
produced by Tate Publishing.

e

Adam D. Steltzner, Ph.D., Califor-
nia Lambda 89, has authored, with
William Patrick,
The Right Kind
of Crazy, A True
Story of Team-
work, Leadership,
and High-Stakes
Innovation. He
is an engineer at
the Jet Propul-
sion Laboratory
and was lead

for the entry, descent, and landing
team of the Curiosity rover on the
surface of Mars. Publisher Penguin
Random House says the book “is a
first-person account of innovation
that is relevant to anyone working in
science, art, or technology.”

Kenneth G.
Wenzler, Indi-
ana Delta ’90,

is currently an
office manager
with many years
of corporate
experience too
often paralleling
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(Continued on page 45)
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Profiles in Leadership #8
Tom Scholz: Engineering

a Unique Rock Sound

Donald Thomas Scholz, Massachusetts Beta ’69, entrepreneur of modern music

by Alan S. Brown

ON’T EVEN THINK about calling

Tom Scholz an overnight

sensation.

“When people say I'm a

Cinderella story, it’s because

they don’t know about the six
years of drudgery and lost savings I put
into preparing myself for that very remote
possibility of success,” he replied.

Scholz’s story sounds like so many other engineering
entrepreneurs: He graduated MIT and joined a major
corporation. Instead of buying a house, he poured his
savings into equipment and prototypes. He faced rejec-
tion after rejection before lining up backers, who later
tried to assert control.

The only difference between Scholz and most other
engineers is that Scholz is a musician and his product is
the band, Boston. When Boston’s first album broke in
1976, it shot Scholz, who had not played live shows in
years, straight to the top. The album went on to sell 17
million copies, making it the best-selling debut album by
any artist up until that time.

With wave after wave of lavishly textured guitar
solos, surprising harmonies, and unusual sounds, Boston
rang out fresh
and new. It was a
triumph of Scholz’s
musicianship—and
his inventive engi-
neering.

“There wasn’t
a single note on
those recordings
that wasn’t played
through gear
that intentionally
altered the sound
in new and unique
ways,” he recalled.

Born in 1947,
Scholz grew up
in a blue collar
neighborhood in
Toledo, OH, and
later moved to the
city’s ritziest sub-
urb. He describes
his parents

in their fields.
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What does it mean to be a
leader? In this series “Profiles
in Leadership,” Tau Beta Pi

is exploring that essential
question through the lives

of member engineers who
attained leadership positions

Tom Scholz, who studied classical piano as a child, in concert. Photo: Kamal Asar

as “brilliant.” His father left engineering
school after two years to design modular
homes. His mother graduated valedicto-
rian of her high school at 16.

Like many engineers, Scholz was
always taking things apart or building
them. He was hooked on engineering the
first time he saw someone flying a radio-
controlled airplane.

“I didn’t have a chance of getting anything like it, but
I took all my money and bought balsa wood so I could
make models of those airplanes. I was interested in any-
thing that could fly, float, or move,” he recalled.

This showed up in his choice of sports. At 6’ 51%”,
Scholz played varsity basketball because he liked getting
airborne and dunking. When college athletics eliminated
the dunk, he left the MIT team.

Although he was a basketball player, Scholz never
aspired to popularity.

Liked Working by Himself

“Like all high school kids, I wanted to be part of the
group. I also really liked working on stuff by myself.

I enjoyed working with people who shared a specific
interest. But I was
always trying to
do something to
reach some goal,”
he remembered.

At MIT, that
goal was survival.
The competition
was ferocious.
Scholz remembers
viewing every-
one’s SAT scores
during freshman
orientation.

“The English
scores formed a
Bell curve skewed
to the right. The
math scores rose
asymptotically to
800,” he said.

Scholz strug-
gled, received
little feedback,



and felt he was near the bottom of his class. He applied

to Case Institute of Technology so he could transfer if he
flunked out. He was shocked to end his first semester with
a GPA of 4.8 out of 5.0.

As he fell into MIT’s rhythms, he began exploring an
emerging interest, rock and roll. Scholz’s parents were
both musical, and he grew up listening to classical records,
attending orchestral concerts, and studying classical
piano.

Popular music left him flat until his senior year of high
school, when he heard the Kinks, Yardbirds, Animals, and
other British Invasion bands.

“I liked the high energy and distorted guitars. It
reminded me of live symphonies, because they had that
same power. I like that sort of animalistic, brute force.
That’s what got me playing in bands. We would play for
anyone who would put up with us,” Scholz said.

Music and engineering came together at Scholz’s first
job. He graduated MIT with a master’s degree in me-
chanical engineering in 1970 and joined nearby Polaroid, a
company best known for cameras that developed photo-
graphs instantly.

Scholz loved the work: “I couldn’t believe anybody
would pay me to do this, and I was working only 40 hours
per week after doing 80 to 100 hours at MIT. It was
exciting to build things, especially the way Polaroid did it.
There was not a lot of calculation, because it was faster to
make a part, see if it broke, figure out why, and then make
another.”

Polaroid assigned him to help develop the sound com-
ponent of an instant movie film system.

“That was a stroke of luck because it taught me how to
put together an inexpensive multitrack studio in my base-
ment,” Scholz recalled.

Increasingly Frustrated
It came at a time when Scholz was increasingly frustrated
as a musician.

“I tried to put music on stage with other musicians and
it didn’t work. Everyone does the best they can, but when
it’s your music and you have a vision, it’s difficult to get
others to see or understand what you are looking for. As
I became more fluent at multitrack recording, I realized
this was holding me up,” he explained.

This was in 1974. Scholz, a senior product design
engineer, still didn’t own a home. Instead, he rented and
plowed all his money into his basement studio, where
he was inventing new electronics to make the sounds he
could hear only in his head.

His doubler, for example, delayed a sound by 10 to 20
milliseconds and changed its pitch slightly. Today, such
devices are common. Then, companies were struggling
with how to vary the clock on their digital devices. Scholz
took a different approach: he started with an analog chip
and drew upon his experience with simple physics to alter
the clock rate in a way that sounded natural.

“This was my attempt to create a second perfor-
mance of my original performance in stereo in a different
speaker,” he said.

DONALD THOMAS SCHOLZ

Basketball 1, 2, 3, 4; Class Presi-
dent 4; Council on World Affairs
3; National Honor Society 3, 4;
Yarsity Club 3, 4,

This Leader In Brief

Full professional name: Tom Scholz.

Current position: Founder, Boston.

Birthplace: Toledo, OH, 1947.

Highest degree: M.S., Mechanical Engineering, Massachu-
setts Institute of Technology, 1970.

Major career highlights: Engineer, Polaroid, 1970; senior
product design engineer, Polaroid, |974; founder, Boston,
1976; founder and president, Scholz Research & Develop-
ment, developer of Rockman guitar amplifiers, 1980-1995;
founder, DTS Charitable Foundation, 1987.

Honors: USO’s 201 | Boston, Multiplatinum, 1976; Grammy
nomination, Best New Artist, 1977; Don’t Look Back, Multi-
platinum, 1978; Third Stage, Multiplatinum, 1986; Walk On,
Platinum, 1994; Charitable awards from People for the Ethi-
cal Treatment of Animals, Friends of Animals, The National
Hospice Organization, Action for Life Conference (Mahatma
Gandhi Award), The Ark Trust, and the Animal Rights Na-
tional Conference.

Greatest accomplishment: Being a father to my son.
Leader most admired: Albert Einstein, not for his work
in physics, but for his vegetarian belief that eating animals is
an unnecessary cruelty.

Hobbies: Freestyle skating, designing and flying radio
control airplanes, flying real airplanes, studying Spanish, and
recording rock n’ roll music.

Favorite book: Brain Droppings by George Carlin.

If you could do one thing over: | make a lot of mistakes...

wouldn’t know where to start. / ()’&6
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Above: A pastel of
a young Tom Scholz.
Center: Getting
airborne as a varsity
basketball player in
his senior year of
high school. Below:
With Boston vocal-
ist Brad Delp in his
studio, which he
rebuilt after the suc-
cess of Boston'’s first
album. Bottom Photo:
Ron Pownall
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Another device made the guitars sound like violins. A
third changed tape echo speed and pitch. Using foot ped-
als, he added these sound effects as he played.

Working with two friends, drummer Jim Masdea and
singer Brad Delp, he would lay down rough tracks, then
spend weeks or months experimenting with the sound.

By late 1975, Epic Records was interested in his mu-
sic, but John Boylan, a leading producer, wanted Scholz
to re-record his songs in a top studio in Los Angeles.

Scholz said he could not reproduce his sound there and
took Boylan down to his basement. The studio combined
rudimentary technology with customized electronics in a
space the size of a large closet. Boylan was skeptical but
promised to fly in an engineer to look at it

“He took one look and said, ‘Quite frankly, there is
absolutely no way anyone could make an album in this
basement,” and went back to the hotel,” Scholz said.

Boylan returned on a bitter cold day in February 1976
to insist that Scholz re-record the album in Los Angeles.
Scholz refused. Boylan put on his hat and coat to leave,
opened the door, then turned around and said, “You
make the master tape here, we'll mix it in Los Angeles,
and we'll split the engineering royalties.”

The rest was history. Scholz had modest dreams. He
knew that people wanted to listen to music they had
heard on the radio and thought an album might give him
a modest local following.

Epic signed Scholz and Delp and recruited three more
musicians. Boston played its first gig at a high school.
Not one kid applauded, Scholz recalled. One week later,
after the album’s release, they played a large club. The
crowd went wild and demanded an encore (they had
none, so they replayed “More Than a Feeling,” their first
single). Their third concert was outdoors. Police arrested
the promoter after the crowd broke through the fence.

He Quit His Day Job

Boston was flying. Scholz took a leave of absence from
Polaroid to open on a Black Sabbath tour. Afterwards, he
went back to work at Polaroid. Only after the album, Bos-
ton, surpassed sales of one million and promoters offered
him a headline tour did he quit his day job.

Boston went on to sell 17 million copies, establishing
Boston as a star in the rock and roll firmament. Success,
however, brought pressures similar to those faced by
successful entrepreneurs.

For example, Scholz saw Boston as an instrument
to achieve his musical vision. Management chose to
market the band Boston as a five-member group. This
empowered some of the backing musicians who wanted to
control Scholz’s musical creations.

Noted film director Cameron Crowe later wrote in
Rolling Stone that there was a deliberate effort to down-
play Scholz’s contributions. Scholz believes management
did this because he resisted being manipulated.

They were right. Scholz clashed with Boston’s man-
agers about control of his music. He argued with Epic
about the timing of a second album (Epic wanted a quick
follow-up and released “Don’t Look Back” before Scholz



was fully satisfied. It sold millions of copies, but was not
as successful as Boston. Epic sued and withheld royalties
when Scholz refused to rush a third album.

It took years before Scholz re-established control
over his musie, his recordings, and his band. His third
album, Third Stage, took eight years to produce. It went
multiplatinum, but left Scholz with a reputation as a
perfectionist.

He thinks it is undeserved: “There is no such thing as
perfection when it comes to art, but doing second rate
work just to collect a paycheck is not something I would
be happy with. My goal is the same as that of the best
engineers, to come up with the best solution within my
constraints.”

He also began manufacturing some of the guitar
effects he had invented. His Rockman was the first por-
table headphone amplifier to produce the distortion heard
on giant stadium speakers. It earned him fan letters
from top rock musicians and a warranty card from famed
guitarist Jeff Beck that is still tacked on Scholz’s bulletin
board.

Raised Millions of Dollars

Today, Scholz continues to make music both in his studio
and on tour. He has raised millions of dollars for his

DTS Charitable Foundation, which supports a variety

of animal and human rights causes. He received major
awards from People for the Ethical Treatment of Animals
(PETA) in 2013 and the Animal Rights National Confer-
ence in 2015.

Over the years, he has learned a lot about leadership.

“Doing something on a stage brings a lot of things to
the surface that help you become a leader,” he explained.
“When you get any group in a room, everyone has his or
her own ideas, vision, and agenda. You need to get them
to cooperate and do things to help you. You either figure
it out or you won’t succeed.”

Leaders must understand critical technologies. “Tt
gives you a leg up,” he said. “You're not blind and count-
ing on someone else to explain or interpret things.”

Before Scholz became an “overnight sensation,” he
battled long odds and rejection. What enabled him to
persevere?

“You don’t have to have confidence that you are going
to be successful. Instead, you must believe that what
you’re doing is rational and makes sense, and that it’s a
good approach to solving a problem or making a discov-
ery.”

That approach has enabled him to combine music and
engineering for 40 years, and keeps him rocking today.

Alan S. Brown has been an editor and freelance writer
for more than 30 years and lives in Dayton, NJ (insight0 | @
verizon.net). A member of the National Association of
Science Writers and former co-chair of the Science Writers

in New York, he graduated magna cum laude from New
College at Hofstra University in 1974. He is an associate
editor of Mechanical Engineering and contributes to a wide
range of engineering and scientific publications.

Scholz’s Rockman, the first amplifier capable of reproducing the distor-
tion of stage speakers in the musicians’ headphones.

Scholz on stage during a concert in Tuscaloosa, AL, playing his Les Paul
guitar.

A wedding day image after Scholz married Kim Hart in the FIoridaVKeys
in 2007. Photo: Bob Summers
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2015 Alumni Giving Program
November-January Contributors

The names of an additional 3,452 Taw Beta Pt alummni who made donations to the Association in the 2015 Alumni Giving
Program appear in two separate sections on the following pages. Their gifts totaling $333,120 arrived between November 1,
2015, and January 31, 2016. Gifts received after January 3 Ist do not appear here but will be published in the Summer

2016 issue of The Bent.

The generous support of each member is deeply appreciated by the Executive Council and other Association Officials.
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.

Recognition Club Donors are listed alphabetically within their chapters and appear in the first section below. Member-
contributors appear in the last section. Names marked with a 1 symbol are of deceased members in whose memory dona-
tions were made either by relatives and friends or through bequests. In addition to gifts acknowledged here, several were
made anonymously through the Combined Federal Campaign and Network for Good and are also deeply appreciated.

$1,000,000.

Donor Recognition Clubs

The names of 2,483 Taw Bates appear in this first section. They made donations to the 2015 Alumni Giving Program
between November 1, 2015, and January 31, 2016, AND they have also made CUMULATIVE contributions (in
some cases including matching gifts) and bequests to Tau Beta Pt through the years totaling from $250 to more than

The Donor Recognition Clubs are part of our effort to recognize a donor’s total lifetime cumulative giving to Taw

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
Nagel Club
Williams Club
Heikes Club

‘WILLIAMS CLUB

MI Z Lange, Harry W. 75

NY E Lynnworth, Lawrence C.’58
SD A Simonson, Larry A. 69

VA A White, Robert Dudley "76

HEIKES CLUB
CT A Soderberg, Peter Holton 68
RI A Anonymous 72

ALPHA CLUB

AZ B Myers, Gerald Elwyn 70
CA E Pappone, Daniel Charles "77
TIA A Faidley, LeVern William '67
MI E Anderson, James Anton ‘66

BETA CLUB
CA B Schlinger, Warren Gleason 44
CA Z Peters, Robert William 61
CO A Armentrout, Michael Lee '94
CO B Anonymous 78
FL B Crews, Renard Calvin '70
IL A Spitzer, Robert Edward '61
IN A Ford, Steven R.’80
Griffin, Abbie J. *74
Sarkisian, Nancy Louise 77
IN I' RiceJr., Donald Blessing '61
TA A Moyer, James Hardy '51
Anonymous "69
LA T Kitchens, Philip Hudgins "67
MD B Stahle, Carl Michael *81
MA B fBose, Amar Gopal 52
MI Z Thebert, Alan Wilbert 57
NH A Sherman, John Lincoln '54
NJ A Bezos, Jeffrey Preston '86
NY E Hollander, Lawrence Jay '51
Maniscalco, Thomas Louis "67
Knox, Keith Thomas '70
Johnson Jr., James William '77
Barrow, Bruce Barton '50
Gomulinski, Tricia Elizabeth 98
Hall, Kristofer Brian 98
Kothmann, Richard Edward ’59
Yates Jr., Saint Clair Peyton 65
TX H Trich, John Albert *70
WI A Smith, Rodger Field '64
‘WI B fHurlbert, Gordon Charles 46
Anonymous 45
WI ' Cronce, Richard Gordon '77

NY K
NC A
PAT
SD A
TN I
TX A

DELTA CLUB

Milan, John M. 67

Story, Franklyn H. ’81
Marshall 111, J. Howard 57
Shombert, Lee A. 79
Davis, John Leo 60

500,000
250,000
100,000

Goodin, William Rex 75
Tozaki, Ronald Yuji 74
Grigsby, David A. 84
Crotchett, Denton Robert 71
Pickett, Stephen Euan '75
Caddock Jr., Richard E. 72
CA O Turhollow, Charles B. ’81
CA II tLyons, Eddie Lee "76
CO B Harris, James Robert '68
Harris, Karen L.W. 74
CO A Laughlin IT, George Thomas 75
FL A Bolton, Charles H. '62
Kalter, Howard L. ’66
Brown III, Emil W. '82
Fue, Harold 57
Luzbetak, Paul Daniel 96
Buchholz, Richard Fred '47
Sedlacek, Warren Richard 45
Stechholz, Jonathan M. '72
Ask, Andrew C. 64
Carlson, Mary Terese "78
Kleist, Robert A.’51
Comeaux, Keith A. ’89
Olivier, Donald Andrew ’51
Crane, Thomas Clemson '62
Duris, Robert A. 74
Keogh, Brian James '84
Fenton, Harvey Albert 58
Garriques, Ronald Gene C '86
Crouch, Dennis Eugene 62
Fay, John Edward 56
‘FSimmons, Charles David '50
Frye, James Henry '51
Gomulinski, Curtis Dennis 01
Shackouls, Bobby Stone "72
Melnick, Charles Howard "41
Samuels, Blake Robert "84
Forslund, Donald Charles 60
Mudie, Samuel Hunter 62
Mendelsohn, Andrew J. 77
Judd, Robert Paul 78
‘Weber, Thomas William '53
Throckmorton, Dean W. 82
Ross, Elliot Bennett '69
Robe, Thurlow Richard '55
Korzep, Stanley 66
Hall, Ralph Roy "64
Morris, Jay Kevin ‘81
Lynch, Stanley Clark 73
Harker, Patrick Timothy "81
Hettche, Leroy Raymond '61
Daley, Leslie N. 71
Gibbons, Joseph Harrison '56
Davis Jr., Emmett Irwin '50
Good, Mary Lowe '50
Pih, Norman P. ’82
Layne, Margaret Edith 80

GA A
IL A

IN A

IN A
IA A

KS A
LA A

MD B
MA A

MA A
MAH
MI T
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Alpha Club
Beta Club
Delta Club
Zeta Club

25,000
10,000
5,000
2,500

Adamo, Paul Magness '85
Knight, Graham B. 48
Plank, Michael J. ’83
Morrison, Michael George '88
Brown, Lee Merry '88
Pitzer, William Groh 75
Breeser, Jeffrey W. 83
Carpenter, Joseph Andrew '63
Gunter, Robert A. 62

Okita, Richard Y. 56

Moors, Donald E. ’55
Bolender, John William '51

WAB
WI A

ZETA CLUB

AL A Rowell, William Johnston '69
AL A Koelb], Terry Gene "84

A Koupal, Jerome Robert 56

B Stout, Roger Paul "77

A Biggadike, Robert Holden 58
A Edgar, Timothy Matthew "08
Kuo, Meng-Han 08

MecCune Jr., Earl William 79
Meyer, Jack A. 54

Jessen, Howard Ellsworth 46
Lippey, Gerald Zee ’55
Hardison, Robert Logan '57
Kwok, Munson Arthur '62
Marks, Stuart Warren 84
Tyson Jr., James Jordan 58
Cozens, Eric Trevor '48
Sekimura, Gerald Takashi 73
Gliksman, Jerome A. 62
Miller, Jeffrey Clark '83
Koblitz, Gordon Frank 66
Smith, Gregory W. '75
Domning, Edward Ernest '84
Pickles, William Raymond 80
Lytle, Scott K. 86

Treinen, James Patrick '85
Fable, Scott Edward 96
Abell, Joseph Markwell 56
Davidson, Jeffrey D. 79
Knight, William James '79
Kern, Robert Edward "43
Wilson, Paul L. ’59

Chatfield, Larry Allen '71
Killingbeck, David R. 77
Klopfenstein, Rex Carter '59
Hyer, Frank Sidney ’58
Kimpel III, Paul H. 70
Belcher, Wade D. 70

Griffin, Earl H. '57

Youssef Mir, Paul 78
Altamore, Annette '79
Cooper, Reid Franklin "77
Newlands, David Michael '62
Plumb, Russell A.’76

SEERE

DE A
DC A

DC B
DCT

FL A

IN
IN

IA

wy»> W

KS A
KY A

LA A
LA B
LAT
ME A
MD B
MA A
MAB
MA A

MAE
MAZ

MAH
MI A

Chi Club

Second Century Club

Founder’s Club

B Tilles, Arno William "84

Palm, William Howard ’55
Fawecett, Clinton Douglas "92
Rogers, Don E. ’63

Snare, Daniel M. '80
Ditman, Jason Blair '91
Pfefer, Bernard Lee 47
Tracy, Mark A.’86

Jaras, Anthony Algird "67
Lewis, Ted Howard '68
‘Woyna, Mark Anthony '87
Barker, Kenneth Dale '64
Carlson, Richard Alan 70
Hooks, Collis C. 64

Mason Jr., Lowell B. 48
Murdock, Jay Homer 51
Taylor, Harold LeRoy '51
Badger, Jerry Delon '62
Buran Jr., Joseph E. 75
Jones, Walter T. 64

Feisel, Lyle Dean '61

Smull, Warren Lindsey *57
Parrish, Joseph Victor '72
Dunning, William E. '61
Feather, Gary Alan 80
Williams, Colleen D. ’82
Ibele, Warren E. 44
Legendre III, Emile Joseph 60
Mullins, Peter Lake 57
Cornish, Merrill A. 67
Samuels, Anne Kathreen '86
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$0 Ea$y to Give $tocks or Fund$

Giving to Tau Beta Pi has become easier for those with
Fidelity, Vanguard, and T. Rowe Price non IRA or 401k

SC A

SC B
SC r

SD A

TN A

TN B

TN T
TX A

TX B

TX T

TX A

TX E

UT A

UT B
VT A
VT B
VA A

VA B

VAT

WAA

WAB

Davenport Jr., Charles F. 79
Harley, John Price '78
Kragas, Tor Kristian 79
Paskel, Shella Ann '86
Stecker, Marc K. 82
Bailey, Mickey James "82
Haggerty, N. Kent "72
Baggett, Charlie Cleveland 63
Burton, Kevin Lane '90
Julich, Thomas Frank 76
Langston, Ronald E. '64
Lindsay, Craig Thomas "86
Sullivan, Jack L. 79
Beacom, E. Kevin '82
Bier, James J. "84
Stieha, John Kevin '80
Blazier, Stephen Draper '74
Cashion, Gregory Lee '79
Cavender, James Milton 66
Eby, Robert Stewart '75
Fee, Gordon G. 56
Jackson, Karen E. 81
Jenkins, Alvin Leigh 61
McCracken, Stephen H. '72
Meriwether, George H. 74
Sarnaik, Jagadishchandra ’81
Sheffey, David Wells ‘66
Snyder, Kevin Lloyd '93
Williamson, James M. '79
Zimmerman, James Leonard '58
Brown, George Arthur ’55
Campbell Jr., Henry G. ’59
Hancock, Mark R.’83
Lyle, Stephen Michael 79
Petersen, Stephanie Otis ‘84
Badiru, Adedeji B. 79
Crawford Jr., Walter K. 62
Ammerman, Wesley Barlow "70
Badgwell, Thomas Alan 92
Cardwell, John Wesley '68
FGribble, Robert Fonda '56
Huang, Lawrence P. 81
Kumpf, David Kenneth 70
Machemehl Jr., Charles A.’57
Matloek, John Hudson ’67
Meers, Steven W. 72
Tedeschi, William John '84
Gates, Robert Douglass '72
Houston, Scott Lee 96
Schacht, John Paul '63
David, Anne Marie "87
Flatt, Robert N. '69
Jackman, Alan P.’64
Popplewell, Thomas R. 74
Boedecker, Thomas Jay "64
Caso, Gregory Scott '87
Cox, Ralph Frank '54
Crews, James A. '58
Dowling Jr., Cloyd J. 51
Dyson, Norman Kenneth "60
Fink, Tami N Glenn 91
Gray, Foster L. ’53
Hall, Robert Arlin '63
Hillin, Thomas A. 69
Kramm, Robert C. 81
Massett, Donald A. 70
Nuccio, Robert Peter 51
Roberts, Thomas Anthony '69
Rueter, Curtis O. 86
Damoff, Howard A. 84
Palavan, Jim Ali 82
Weaver, Drew S. 69
Collins, Clyde Williams "69
Godwin, Albert Eugene "84
Norwood Jr., Edwin B.’67
Hippenstiel, Ralph D. 72
Perez, Romeo R. 82
Schultz Jr., Alvin Frederick "73
Wallace, Weldon Lee '74
Ellsworth, Richard D. 48
Matthews, George Morris "73
Spong, Robert Neil 58
Craig, Donald D. '82
Hart, Robert Evan '73
Shatz, Jonathan Ary 82
Sleeper, Gregory Douglas '86
Clark, David Thomas 81
Henry, Thomas Arthur 70
Barnes, Lowell Paige '67
Benneche, Paul Eric "74
Binder, Ronald W. 74
Byers, Duane Michael 80
Colonna, James Lewis '65
Coshy, James Gordon '61
Rubenstein, David N. 79
‘Wyant III, Thomas R. 71
Barnes, Edgar Eugene 68
Bucklen, Jerry Coleman '62
Dalton Jr., Eddie Gene '86
Davidson Jr., Charles A. 70
Ernest Jr., Charles L. 70
Gibbins, Martin Neil 78
Gresham, James A. 83
Kern, David Paul '98
Lechner, Richard Albert 59
Parris Jr., Donald S. 72
Sloan, Forrest Eugene '83
Snavely, Charles Goble "78
‘Wayne, Jennifer Susan ’83
Carlson, Diana Lu Weaver 91
Korte, John J. ’80
Rausch, Leonard Earl '80
Swats, Charles Frederick 74
Cabhill, Robert S. 72
Davis, Beverly Z.’80
Levin, Marc E. 80
Melton, Ronald Benjamin 77
Miller, Stefan John '63
Perrault, William Richard '59
Pizzano, Robert Carl '80
Purdy, Catherine Patricia '72
Searing, John Emery 68
Comstock, Lori A. 78
Sarles Jr., Daniel A.’83

accounts.

This year we established accounts with the above
companies to facilitate the transfer of appreciated
stocks or mutual funds directly from a donor’s account.

Your tax deductible gift will equal the day’s price of
the stocks or fund shares and you realize no appreci-
ated capital gains on the gift and incur no administrative

costs.

What could be easier? Thank y
TX A’71, and Gerald E. Myers, AZ B ’70, who suggested
the idea and have recently made gifts to Tau Beta Pi

through this method.
For more information

Stephens, John Lawrence 51
‘Wabhl, David John "62
Bibbee, Dennis Evans '75
Britton, Barry Kevin 85
Kacik, Richard J. 84
Mongold Jr., Guy Earl 50
Pellegrin, John Daniel '73
Rowe Jr., Eldridge E. 68
Zimmerman Jr., Albert R. '58
Harding, Thomas Wayne '86
Christenson, Solveig Ann '86
Diedrich, Donald L. 69
Easton, David W. 68
Fahrbach, David R. 69
Meister, James Richard '78
Niemeyer, John Allen 68
Pristelski, James Stanley ‘66
Tausche, Paul Everett 48
‘Wellauer, John C. ’65

Bella, Robert Allen 65
Donovan, Dennis Michael '67
Ellis, Thomas E. "84

Graef, Luther William '52
Jaye, Deborah Ann '03

Lenz, Marsha Joann '86
Lubinski, Paul John "87
Oehler, Daniel Arthur 79
Pelt, Thomas Eugene '70
Sullivan, Barry J. '78
‘Wentink, William Stewart 68
‘Wick, Paula B. ’81

‘Wilhelmi, James J. 69
Jendrzejek, Gary S.’75
Scherer, Richard A. 74
Thomas, David E. 85

Hill, Janet Lynn '95

Simon, Ronald Wayne '81

WVA

WVB
WI A

WI B

WIT

WYA

FOUNDERS CLUB

AL A Murray, Scott Blansit 69
Phinney Jr., Thomas W. ’66
Romine Jr., J. D. 50

Moyer, Robert E. 65

Price, Marion R. 75
Ramsey, James David '64
Barber, Joel F. ’85

Blake, Gordon S. 75
Brusch, Richard Gervais 65
Chen, Daniel J. '83
Holsclaw, Lynden Edward '73
Shaver, Frederick W. '55
Rasmussen, Brenda Kay '91
Reedy, William J. '82

Clark, Terence B. 56
Bocast, Donald Rocco 45
Chew, Richard S.’85

Chu, Jeffrey M. 82

Holzer, Peter John 79
Hong, Wilbur E. 80
McManus, Robert Alan 77
Osborne, Lee Kevin "72
Spilman, Larry D. '69
Widergren, Steven E. 75
Colgrove, Robert Charles "81
Manatt, Stanley Lawrence '55
Sato, Kazuhiko '51
Tokheim, Robert E. ’58
Bateman, Terry S.’58
Conti, Walter ‘81

Ma, Conlan Liang "99
Nagel, John Frederick *91
Richardson, John L. ’56
Ries, Carol 73

Volk, Robert D. '51

Lerma, Malvina C. '82
Salin, Irwin '48

Bienstock, Bernard Joel 68
Marey, William L. ’53
Wagner, William Richard '58
Mei, Anthony Louis "70
Sabbatini, Julian ’68

Bahr, Alfred Joseph 58
Daniels, Ramin '91
Holstead, Raymond H. '71
Fuentes, Jorge Salomén "84
Au, James T. 61

Kwong, Ray S.’65

Bodnar, James David 93
Smoots, Neil Randall "78
Swayne, Garret ‘85
Reynolds, Hugh M. '69
Sanicky, Susan Rudy 72
Chang, Fu-Lien '74

AL B

AZ A

AZ B

AR A
CA A

CA B

CAT

CA A
CAE

CAz
CAH
CA o
CA1
CA K

CA A
CA M
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A
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to Arno W. Brill,

contact Pat McDaniel at pat@
tbp.org or call 865-546-45

Taylor, Michael S.’78
Amirhosseini, Michael M. 90
Bales, Deborah 0.’77
Darlington, William E. ’66
Nadasdi, Kristof '00

Pitzer, Allan Glen ’66
Bloomer II, Thomas Wayne 99
Fowler, David Michael '92
Oneil, Patrick M. 82
McPherson, Glenn Allen '79
Motogawa, Bruce J. 75
Ramirez Jr., Jose Juan 05
Miller, Thomas 82

Darling, Edwin E. ’68
Gardner, Glenn Curtis 76
Miks, Kathryn F. 87

Ralph, Pierson McMillan 48
Smith, Steven Duane "80
Swartz, Douglas W.’82
‘Wade, Jonathan F. 84
Chapra, Cynthia Kiessig '90
Hora, Keith Yoshio '87
Morgan, James I. '55

Olson, David R.’79

Weber, Douglas C. 70
Dallinger, Curtis Calvin 78
Longino, James L. 81
Middlekauff, Stephen Allen 09
Feinman, David Mayor 49
Williams Jr., John Horter 66
Conaty, Gerald Francis 56
Glagowski, Terry Gene '69
Godbout, Louis F. 72
Seitzer, Kenneth E. '78
Burge Jr., Legand L. 72
Hawkes, Mavis R. 77
Rosen, Arye '63

Sharpe, Irene W.’63
Bonuccelli, Hugo A. 73
Campioli, Carl '76

Ratto, Christopher R.’07
Trifari Jr., Edmund F. 62
Laguarda, Leonel ‘79
Tsakos, Steven '61

Adams, Donald W. ’89
Brinkmann, Michael C. '80
Talbot, Michael Thomas 71
Belt, Joseph W. 75
Bowman, Harold Jackson "77
Brown III, Norman Luce 96
Guerin, Jim J. 92

Tracy, William Andersen '06

A Axon, Michael William 90

A

Daniel, John Kent "70
Olive, Charles Michael 70
Taylor Jr., George B.’75
Williamson, Michael F. 79
Allison, Herman D. 69
Barchenger, Kimberly ‘06
Hang, Kenneth Warren ’66
Herning, Joel Gregory 69
Loos, James E. 51

Quiros Jr., Jorge L. 75
Ross Jr., William Charles '86
Stutzman, Byron William 60
Hinman, Clyde D. 49
Kufta, Richard Walter "77
Taylor, Robert Spalding ’57
Borden Jr., Roy H. 80
Derlacki, Walter R. 45
Henze, Edward Durand '50
Ho, Benjamin "87

Miller, Kristen Lee ‘82
Nudd, Oliver R. 92

Pector, Scott Walter '78
Dahm, Robert D. '85
McPherson, Robert '00
Bottos, Beth Antoinette '79
Bower, William Walter 67
Capasso Jr., Vincent N. '54
Cohen, Raymond "47
Derrick, David Gaskill '68
Eastmond, Bruce C.’65
Edelsohn, Charles R. 48
Ewart, Howard Lee '58
Hammond, Joel Charles '83
Hounshell, William Harrison '65
Kim, Chang W. 61

Meier 111, Lewis "60

Miller, James Richard '86
Myers, John E. 58

Peter, David Lawrence '85
Riley, Daniel Wayne "71

._4
>
»>m

KST

KY A

KY B
LA A

LAT

LA A
ME A

MD A
MD B

MDTI
MA A

MAB

MA A

MAE

MAZ

MAH
MA ©

MAT
MI A

MI B

Shimp, Alan Burke '55

Snook Jr., Carl Thomas ’63
Stepro, Dennis C. 71

Tults, Juri 54
Vanderheyden, Greg Paul 80
Zygmunt, Roger Walter '74
Raff, Barry E. 67

Repp, Brent Thomas "88
Coolahan Jr., James E. 71
Dickens, Michael Loren '10
Markel, Michael Lawerence 78
Morrissey Jr., Thomas N. ’64
Turek, Joseph Anthony 79
‘Walsh, John S. 80

Kastman, Kenneth Herbert 66
Thiele, Frederick William ’57
Nagielski, Lawrence S.’81
Brackett, Robert Chase 48
Dick-Peddie, John L. ’53
Eybers, Lance Carl 81
Mehrdad, Mojgan 82
Neumayer, Robert ’59

Olney, Patrick R.’85

Braet, Ronald Lee '63
Nicodemus, Keith L. 52
Flood, Patricia S. 74
Givechi, Mehrdad 85

Regan, Margaret Mary "86
Rock, Brian A. 85

Rozich, Frank John 49
Gudenkauf, Wayne Anthony 93
Heronemus, Daryl L. 77
Kottwitz, Donna Dale '75
Cates, Terry D. 83

White, Garey Lee ’51
Wolterman, David Scott '82
Klingenfus, John Allen 80
Leep, Herman R. 63
Bouvier Jr., Maurice Joseph 59
Bullard, Salem C. 63

Lam, Chi-Kwong '66

Barron, Tim C. 81

Guice, Leslie K. 78

Madden, Ronald Marion '72
Sutton, Jerry Kent 67
Falterman Jr., Gerald J. 89
Clavette, Danny Richard "95
Fradette, Marc Y. 71
Lamoreau Jr., Earl Bishop '86
Winslow, Arthur Clifford '79
Catlin Jr., John Carey 69
Wills, James E. 76

Cascio, Horace E. 77
Cederman, Candace Foster '82
Ciconte, Anthony Thomas '71
Darwin, Robert Leo '62
Effland I11, John Edward '78
Heuckeroth, Deborah May '88
Lawrence III, Joseph P. 68
Ornett, William S. ’59

Rosen, Robert Harold ’65
Van Eepoel, John Michael "00
Obsitnik, Paul Edward '86
Engman, George E. 50
Jacques, Donald A. 83
Manning, Robert James '88
Schurzky, Kenneth George "67
Chiappetta, Vincent F. 73
Foster, Edward T. 63
Frassinelli, Guido J. 48
Fuhrman, Linda Sophie 86
Harris, Marvin Sims '55
Hartzell, Frank C.’53

Keast, David N. 53

Lord, Robert Leo ’51

Post, Allen Edward '66
Seagle, John Peters 55
Strause, Philip Edward '65
‘Wampler, Charles Weldon '79
‘Wasem, Ondria J. '85
‘Weston, Theresa A. 80
Zukowski, Charles A. 81
Anderson, Thomas T. 57
Levin, Neil 80

Raisler, Richard Allen '72
‘Wren Jr., Paul Ingraham ’57
Field, Leslie Ann '83

Le Rette, William Edward 92
Nordstrom Jr., Carl H. 73
Root, Christopher E. 82
Takvorian, Andrea '82
Thomas, Harry J. 72
Trementozzi, Venus K. '84
Tsang, Janis Chan '87

Tsang, Paul Tze Leung '84
Beerman, Maxim Victor '86
Guros, Francis Bernhard 75
Hazelton, Arthur R.’66
Queeney, Paul H. ’81

Walsh, James Edward 76
Wiylie, Bruce K. 66

Zarbo, Richard M. '85

Salem, Hisham M. "86

‘Walsh, Edmund John ’83
DeMartinis, Guy Bernard "08
Zawacki, David Vincent 98
Conklin, Daniel L. '65
Heinmiller, Wayne R. 80
Hole, Kevin Michael '90
Lipsitt, Harry A.’52

Su, William Perry "90
Williams, Robert G. ’59
Barnhart, Kent Thomas '83
Dykema, Adrian Henry 44
Gosling, Christopher David "79
Gulliver, Michael Douglas '81
Tlax, Susan B. 77

Jung, Eric Peter '94

Kranz, Paul Richard '63
Luttinen, Gail Lee '68
MecNeil, Michael T. 86
Meiselman, Herbert J. '62
Oliver, Bruce L. 63

Stone, David G. '69

MI T

MI E

MI z

MI H
MI ©

MI 1

MN A

MS A

MO A

MO B

MOT

MT A

MT B
NE A

NHA

NHB
NJ A

NJ B

NJ

NJ A

NY B

NYTr

NY A

NYE
NY zZ

NYH
NY ©

NY1

NY K

Zollinger, Howard Allison '51
Andersland, Mark Steven '83
Brunais, Ellsworth George '52
Fishback, James Allen *74
Frantz, John A. 75

Geib, Arthur John 44
Gniewek, Kenneth John 77
Goodenough, Richard D. 74
Gross, Paul Henry '83
Jackson, William Longstreth *70
Kahwati, Ghassan '64
McCallon, Larry Keith '62
Mehlhorn, Thomas Alan '74
Passman, Richard A. 44
Schepis, Deborah Kalef 83
Stoughton, Herbert W. 73
Dierker Jr., Joseph B. 85
Gallagher, James A. 68

Olex, Michael Bernard 74
Bolgiani, Giovanni 70

Grant, Robert M. 75
Mahanes Jr., Harold Patrick ’65
Yarne, Victor Carl '68
Carpenter, Robert Daniel ‘82
Holland, Gerald Willard '62
Kipp, Carl Robert 83

Kipp, Eric Michael 98

Pope, Charles E. 83

Zarins, Paul Steven '87
Haupt, Eric Keith '84

Haupt, Shelby Elaine "84
Hupcik, Angela Kay '02
Grill, Susan M. '82

Johnson, Lowell Gale "69
Larson, Keith Anthony "84
Martin, Bruce Douglas "97
Ness, Valoree J. 73
Radermacher, Joseph B. 74
Davidson, John Howlett "90
MecVea III, Albert N. 79
Campen, Kenneth Wilbur 55
Oberlag, Gerald Allan 66
Salerno, Michael Joseph "84
Sandridge, Jack Richard '65
Bach Jr., Wilbert Edward ’50
Hargrave, Aaron Tyler '02
Katz, Manfred 53

Preston, Scott Steven '97
Riley, Kenneth G. ’56

Shank, Donald Russell 67
Vandergriff, Leland Edward '71
Mitzel, Kevin Raymond '95
Schlager, Lynn M. 77

Smith, Richard Lawrence 56
Wessling, Donald R. ’60
Winsby, Don W. ’50

Bozik, Frank 59

Fischer, Douglas A. 74
Johnson, John Lowell '49
‘White, Richard Henry 72
Jones, Sharon Alane '93
Hofer, Diane J. 82

Goldey, Laurie L. '87

Bean Jr., Stanley Oscar 57
Russell, Earl David '57
Price, Alexander Daniel 05
Appleton Jr., Herbert M. 44
Boardman, Thaddeus J. 52
Chen, Kevin Emmanuel "06
Force Jr., Howard Joseph "76
Kuhlberg, Joel Frederick 59
Brandenburg, Dan S.’72
King, Caroline "02

Lawler, Barbara E. ’82
Young, Clifford N.’83
Busch, Robert E. '68
Camporini, George Alfred 67
Kobylarz, Thaddeus John '58
Aughenbaugh, Jason M. '01
Beatty, Douglas Nellis 57
Chen, Ephraim Jonathan '09
Moore, James Holloway '84
Baschkin, Bernard B. ’52
Leight, David M. 75

Olson, John Frederick '64
Rice, Ann C.’78

Rooney, Robert Richard "79
Rubinstein, Tan Z. '69
Beesley, Arthur H. 75

Foust Jr., Tilman Harrison '68
Hruda, Prokop V. ’83

Ives, Jon Robert '61

Lenney, Robert V. ’62
Patsos, Daniel Alexander '05
Timour, Sune E. V. ’52
Wedgwood, Janet E. 80
Ziegler, John Lewis '06

Ball Jr., Robert W. 65
Beaubien, Robert Patrick "90
Hiehle, John Frederick '83
King, Darren Franklin 02
Lazar, Dale S.’74

Munch, William D. '76

Ng, Benjamin '81

Ramsdell, John D. '76
Sawchuk, John Andrew '71
Magilen, Robert Z. 63

Gold, Harris 58

Pollack, Martin Larry '72
Le, Phuong Dang ’90
Stecher, Leonard Seymour '44
Blough, Eric E. 82

Doria, Christine R. 82
Gorski, Gerald Ervin ‘82
Mayotte, Mary Fadden '78
Young Jr., Lloyd William "66
Ahlman, Lars Thorsten "71
Brand, Alfred H. 67

Kayton, Myron '55

Lerner, Steven L. 75

Leung, Yiu Por 90
Liberatore, Federico 85
Ronan, Anne Dudek '83
Foote Jr., James Conklin '60
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NY A
NY M
NYN

NYE

NCT
NC A

NCE
ND A

OH A

OH B

OHT

AL A

AL B

AL T
AL A

AK A
AZ A

AZ B

AR A

CA A

CAB

CAT
CA A

CAE

CAz

Rie, Henry '53

Turkmen, Ayhan ’85
MecCarthy Jr., James Joseph '66
Fligner, Mark "77

Handley, James R.’82
‘Wegman, Paul Martin "77
Cappelli, Joseph Angelo 79
Cleary, Thomas F. 73
Drewitz, Edwin W. 77
Green, Gary P.’71

Miley, Kevin J. ’78

Vitulli Jr., Joseph Louis 80
Bailey, John W. ’65

Conzola, Vincent Charles 88
Knudsen, Walter Kristian 85
Rossin, Alan R. 79

Benge, George Gregory '83
Borden, Laura H. 82

Fox, Bruce Martin "76
Freeze, John Mark '85
Hagarty, Edward Patrick '77
Ingram, William Prentiss 70
Keith, Alan Randall 82
Sharp Jr., William Robert '64
Davidson, Lindell A. 49
Dempsey, Gary L. 82

Nixon, Robert David ‘82
Craft, William J. ’63
Hoffman, James Simon ’55
MecCormack, Fred E. 76
Rieder, William Gary '56
Solberg, Bruce Jerome '69
‘Walock, David Allen ’83
Diederich, Norman Francis '64
Hartsell, Debra Lynn 90
Herman, Zelek S.’67

James, Michael David "91
Kirkland, Earl J. 75

Lund, Jeffrey W. 69

Radke, Charles Edwin '55
Ricart, D. Glenn '71
Anderson, Jeffrey A.’76
Bolchalk, Jefferey Raymond '01
Bour, Timothy G. 79

Schoo, Donald C. ’60

Wilke, Raymond Joseph '81
Williams, Kenneth Eugene "68
Boggs, Kelly Jean 95

OH A
OHE

OH Z
OH H

OH ©

OH I
OH K
OH A

OH M
OK A
OK B
OR A

PA A

PA B

Gruber, Keith Gordon "80
Over, Ann Patricia 83
Sattler, Frank Joseph '62
Swanson, Robert J. '61

Hild Jr., Wilbur H. '64
Kizlik, Lawrence James '90
Bennett, William R. 80
Borst, Richard A. 64
Helmerich, Kenneth Dale '83
Larson, N. Kenneth 61
Rice, Lori Annette ‘88
Folgate, Kent Roland ’58
Mowery, Thomas Troy "83
Manter, Joseph M. "74
Massett, Anthony Philip '11
McKenzie Jr., Leslie E. '77
Begovich, John Michael '74
Trogus, Frank Joseph '69
Westerheide, Donald E. 58
Hurtig, Michael Lee 91
Keith, John Robert *76
Bunnell, Robert Lee '76
Edminister, Joseph A.’57
Dannessa, Dominic A. 78
Esseniyi, Alexander J. 77
Stevenson, Gary James 92
‘Wilson, Joshua David 06
Dull, Daniel David "90
Michalak, Travis Edward 03
Bley, John Howard '73
Cramer, Karen F. 80
Crowell, Robin L. 77
MecKinley, Gordon Stuart 90
Gibbs, Bruce F. 79

Kondo, Harry Hiroshi ’58
Marquis, Malcolm ’53

Beil, David LeRoy 68
Breingan, William D. '51
Danner, Joseph Calvin ’59
Durdock, Robert C. 57
Farese, Vincent '88
Huester, Peter Kenneth ’53
Phelps, David Reeves '62
Raiser, Barry David '77
Shah, Minesh Ashok "90
Getson, William J. 60
Godlesky, Mark Albert '87
Kempf, Dwight Clayton ‘81

PAT
PA A

PAE
PA Z

PAT
PA K
PA A
PR A
RI A
RI B
SC A
SC B
SC T

A

SD

TN A

Matlack, James L. '84
Pollock, Andrew M. 72
Trocchio, James T. 82
Bloom, Jeremy Alan ’73
Szezutkowski, Craig Francis '76
Bartusiak, Raymond Donald "77
Brenner, Donald '75
Cavallaro, Joseph R. 81
Fishstein, Bruce L. 83
Werwa, Eric 92

Cook, Stanley C.’03
Drosdick, Joseph William ’55
Boyle, Elmer Hugo ’59
Hunt, Thomas Robert "84
Kopansky, Arkady '95
Pessiki, Stephen P. 84
Weiermiller, Eugene "68
‘Waldner, Harold E. ’58
Ballay, Stephen Joseph "64
Casey, Robert J. 44

Griffin, Michael Vincent '74
Henry, Martin W. 72

Fink, Laurence .76
Bonacuse Jr., Thomas Paul '82
Tjader, William S. 79
Brana-Mulero, Francisco J. '74
Velez-Reyes, Miguel ‘84
French, Harry Banks 47
Salmon, Edward D. ’66
Sano, Jun-Ichi 68

Sirois, Herbert J. 71
Harmon, Leon Carroll '71
Lancaster, Harry Lloyd 80
Steudel Jr., Edward M. '64
Hoel, Jeffrey S.’83

Lightle, Ted L. 58

Addy, Alva LeRoy 58
Fersdahl, Mark Curtis 02
Fersdahl, Sarah Marie "04
Karjalainen, Brett Lee "89
Keller, Debra S.’78

Strobel, J. Walter '67
Hamel, William Ross ‘80
Hudson, Harold Dale 64
Jones, Michael J. 68

Kirby, Charles Anthony 74
Oliver, Edward Earl '66
Tang, Alice W. ’86

TX B

TX T

TX A

TX E

TX H

Vannatta, Troy Watkins '89
‘White, Joseph Harvey '71
Cruse, Thomas Allen 63
Clark, Tony Lee '89
Clevenger, Jerry Anderson ’65

A Chamness, Mark Franklin "77

Faries, Guy Lawrence 96

Z Foster, Edwin Powell '64

Bouchier, Joe T. 67

Boyle, Bruce W.’79

Ehlers, Clarence James ‘66
Reynolds, A-Lan Van H. 91
Ruiz, Hector de Jesus '68
Fulton, William D. '80
Harrison, Marvin Eugene '48
MecMillen, Robert Paul 78
Reinking, Greg Franklin '84
Jacobson, Marcus J. '52
Kohler Jr., Arthur D. 58
McCarty Jr., Fred C. 72
O’Gwynn, David Charles 78
Rossen, Richard Gary '74
Tilton, James C. 76
Barksdale, Donald Lee ’55
Blaschke, Byron C. 60
Bolander, Jeffery Noel 82
Burk, Dannie Oliver '68
Campbell, Thomas Mellor 55
Chaput, Armand J. '63
Lanham, Robert C. 81
Murthy, Prahlad N. 92
Schroeder, Scot Alan '81
Wright, Charles Eugene "62
Zivney, Daniel H. 73
Dockal, Ronald James '73
Kennedy, Sean Florence 94
Klos, William Anton 63
Schroeder, Steven R. 70
Clute, Gregory Stephen "85
Rinewalt, J. Richard '69
Shirazi, Behrooz A. 80
Pearsall, Katherine June '71
Hajdu, Allyson Anne '86
Merrett, N. Rhys 77
Somes, Brian ‘89

A Hinojosa, Juan Jose "84

Seidel, Jorge P. 76

B DeCarlo, Armondo '95

VA A

VA B

VAT

VA A
WAA

WAB

WAT
WVA
WVB
WI A

WI B

WIT
WI A
WIE
WYA

Hardy, Mark Douglas ‘84
Clem, Kenneth R. 69
Cunningham Jr., Harold L. '73
Johnson-Payton, Lori Renee "97
Chung, Taiwoong Y. '62
Hoglund, David Eric '87
Maloney, Bernard C. P. ’86
Mayer, D. Stephen '49
Rhodes, Marvin D. 63
Shepheard, Andrea Louise '89
Tluchak Jr., Charles Joseph 61
Fries, Bradley Fuller '87
Trotter, Vanessa H. 97

Carr, Dale Allen 77

Allyn, Donald Cooper ’59
Betts, Frank Patrick '90
Danielson, Donald Hayden 54
Haase, Richard H. 50
Royalty, Christina "85

Stacy, L. Eric 77

Dean, James Robert 96
Eyrich, Gerald Irwin 52
Gimera, Michael 89

Johnson, Jeffrey McDonald '92
Williams, Harvey R. 59
Renneberg, Daniel F. 82
Glass, David R. 75

Johnston, John Walter 73
Webb, Gary Eugene 70
Jarvis, David Alan ’81
Thompson, David Wayne '87
Berndt, Martin M. '56
Farrington, Harold F. ’80
Frazier, Clive '66
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Brewer, James Herbert 58
Dumas Jr., Edward James '93
Foster, Erick Robert "12
Grieco, Trevor F.’13
Jackson, Robert Harris '59
Lambert, Lisa Vaughn '90
Lambert, William Mark 91
Miller, Marvin Henderson 65
Partain, Clarence L. ’63
Perkins, Catherine Hamilton 80
Perkins, Charles Joseph 80
Purnell, Michael G. ’69
Southall, Katherine W.’85
Wiyrick, Timothy William 92
Griswold, Glenda Ann '86
Griswold, Victor Jon 86
Hendley, Owen C. W. 12
MacKenzie, Allen Brantley '99
Myles, Jennifer Lee '94
Schnelle Jr., Karl Benjamin '52
‘Wehrmeyer, Joseph Allan 90
Alexander, Brian Scott 81
Eggers, Anthony D. ’83

Kee, Paula Anita 84
Sweigard, Richard J. 75
Barnhardt, David Marshall 00
Briggs, George Strickland '61
Hadlock, Christopher C. 03

TX B

TX I
TX A

TX Z

TX H

UT B
UTr

VT A

VT B

VA A

VA B

VAT
VAE
WAA

WAB

WAT

WAA
WVA

WI A

WI B

WIT

WI A
WI E
WYA

Harrell, Jay T. 83

Hazlett, Darren G. ‘80

Mills, Denver Laverne 57
Moss, Edward Robert 64
Naas, Robert James '65
Persyn, Steve Gus '71

Davis Jr., Charles O.’67
Letcher, Brice Adrian 10
MacCallum, Gregory James ‘81
Ochoa Jr., Alfred Anthony "76
Alvarado, Richard E. ’82
Brunkan, Bruce J. 78
Custer, Raymond M. '54
Hall, Charles Lee '72
Johnson, Max Edward "97
Khandoker, Shafigol I.’84
Kunz, Katherine T. 80
Langford, Thomas R. 81
Lock, Jack A.’53

Mask, Russell Lane 71
McCord, Jimmy Delwyn 70
Snaufer, Mark Jeffrey '87
Trotter Jr., Ide P.’54
Whitney, Herbert Ward '57
Zimmerman, Roger Dennis '60
Branson, James Allen "88
Harris, Joe M. 70

‘Wu, Elizabeth '14

Bhatt, Tanay Mahendra '05
Esomeju, Onyedika Felix '10
Karculias, Peter N. 97
Roberts, Larry Marvin '67
Fonseca, Joe C. 96

Goyal, Anupam 90
Rodriguez, Rose E. 98

Soto, Robert 10

Lewis, Gloria L. ’96

Smith, Earl Barnett '94
Wright, Jessica Kamaria '06

A Cortinas, David B. ’85

Fawaz, Hussein '14
Pearson, David R. '65
Rhudy, Ralph H. ’62
Weaver, Kevan Dean 98
Bracken, Allen T. '78
Tomsik, Gary A. 73
Austin, Michael J. 03
Bruneel, Frank Weston '90
Harshbarger, Roger K. ’82
Stoddard, Thomas Condie 80
Grace, Richard Charles 59
Tippner, Juergen Martin ‘80
Kisloski, Richard Joseph 67
Kmet, Peter Nicholas '75
Tallent, Eric Devlin '10
Reid, Robert E. '64
Rosen, Mitchel Charles '82
Sullivan, Philip Francis '83
Sutherland Jr., Raymond D. ’65
Wood II, Richard Kenneth '83
Amico, Ross Dominick "02
Blankenship, Charles Philip '60
Davis Jr., Carlisle Ragland 58
Elliott Jr., Marion B. 53
Hall, Charles Devane 70
Hanson, Thomas Albert '54
Harvie, Erica Jayne '13
Hocker, Michael D. 77
Koelling, Henry Richard ’65
Marshall, Michael Brian 04
Myers Jr., Paul Davis '62
Pilgrim, Kurt Arthur '83
Sroka, Kristin Parrish '02
Engelund, Walter C. ’86
Peters, Mary Edwards '81
Arble, Jessica Renee '14
Conrad, Theodore Judson 02
Greenberg, Albert Gordon "82
Handshaw, Melanie A. '92
Rone Jr., Kenneth John '71
Baxter, Donald Wallace '74
Beck, Paul G. 65
Binder, Bertram Bernhard '60
Love, Wendell L. ’58
Sauer, Brian W. ’82
Shuttleworth, Jill Teresa ‘84
Killgore, Mark William "78
Smith, Riley Andrew '13
Bladow, Jessica '14
Drazba, Randall Keith ‘68
Harvey, Gary Steven "76
Kopyar, Eugene Fred '56
Lapp, Thomas L. '85
Ascott, Robert John "68
Chapman, John Allen '95
Paulsen, Samantha Jean '12
Sternke, Christian Robert '13
Terman, Terry V. 62

tZeck, Dwight Duncan '65
Annen, Kurt D. 74
Colasanti, Regis J. 65
Conrad, Jack Gerard "80
Deaver, Robert Stephen '78
Erftmier, Roger Alan 63
Fons, Francis S.’85
Hinterlong, Diane Soderdahl "85
Lancaster, John T. 61
Lesperance, Leann Marie ‘85
Luy, Warren J. '49
Ries, John N. 63
Sterner, Nathan Luke '07
Vebber, William O. 57
Weber, Steven Curtis ‘82
Widera, George E Otto 60
Loeb, Bryan J. 06
Sella, Richard Anthony 72
Zelazo, Nathaniel K. 49
Bailey, Timothy 94
Bullock, John Walter '97
Axmann, Andrea Nicole 12
Barela, Lawrence John '99
Gillespie, Malcolm John 87
Morales, Monica Sue '86
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IN THE COLLEGES

SPOTLIGHT

Where Will the Jobs Be?

The U.S. Bureau of Labor Statistics
(BLS) says the two engineering
disciplines expected to offer sub-
stantial growth in the coming years
are biomedical and civil.

The BLS, which is part of the
Labor Department, projects a 27%
increase in employment of biomedi-
cal engineers by 2022, due to the fact
that “an aging population is likely to
need more medical care, and also be-
cause of increased public awareness
of biomedical engineering advances.’

Also expected is a 20% increase
in the number of civil engineers
over the same period, given aging
infrastructure and increasing water
needs.

e The Bureau has predicted there
will be no overall job growth in elec-
trical and electronics engineering
for the next decade. The Institute
of Electrical and Electronics Engi-
neers (IEEE) has said such predic-
tions “are probably correct.”

IEEE Government Relations Di-
rector Russ Harrison said the fore-
cast conflicts with the notion that
the U.S. is in dire need of skilled
foreign workers, a claim often made
by those who support raising the cap
for H-1B visas.
® The Dallas Morning News reports
that the boom-and-bust cycles in the
oil business “can be brutal for those
wanting to make it a career” as
recent graduates struggle to enter
the field.

The next two graduating classes
of petroleum engineers “are still the
largest in history” even with enroll-
ment caps in place at major Texas
universities.

Last year, about 80% of Texas
A&M graduates were placed in
full-time positions or in graduate
programs, but a recent poll found
that “only 50% of those graduating
have job offers, and 10% plan to go
to graduate school.

i
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“Published More, Cited Less”
Science Magazine outlined a study
that found female engineers are
more likely to be published in presti-
gious journals than their male peers,
but that the studies written by fe-
males are less likely to be cited.

The study was completed by
Ph.D. candidate Gita Ghiasi at Con-
cordia University in Montreal by
examining the influence of journals
as ranked by Thomson Reuters and
that of individual papers by the
number of citations.

The article quotes Ghiasi offer-
ing one possible explanation for the
study’s results: “Women engineers
are complying with the male-domi-
nant engineering scientific system
instead of changing its structure.”

Space Programs

Several universities in the Arab
world have launched aerospace engi-
neering programs to meet a growing
demand, reports U.S. News & World
Report.

The article highlights Adnan
Saeed, a Yemeni who earned a B.S.
and is pursuing a masters in the
field, both from Khalifa University
in the United Arab Emirates. Some
of the programs have ties with coun-
terparts in the U.S. Saeed competed
in an engineering competition spon-
sored by American companies.

A Moroccan university with such
a program has established ties with
the Georgia Institute of Technology
and Mississippi State University.

Community Bachelors

Fresno Pacific University is launch-
ing a two-year “graduation guaran-
tee program” this fall for community
college students seeking a bachelor’s
degree in STEM fields.

Supporting Transfers in Reach-
ing Education Aspirations in Math
and Science (STREAMs) will guar-
antee that students who graduate
from a local community college with
an associate’s degree will earn a
bachelor’s in two years if they make

“satisfactory academic progress.”

The program aims to increase di-
versity in STEM fields by targeting
students who are the first in their
family to go to college or who are
part of groups underrepresented in
STEM fields. The National Science
Foundation is funding the program
and associated scholarships.

PEOPLE

John L. Hennessy lll, Ph.D., Penn-
sylvania Theta °73, is to step down
as Stanford Uni-
versity’s 10th
president. The
school’s announce-
ment said that
since assuming
the presidency

in October 2000,
he had placed an
academic emphasis on interdisciplin-
ary teaching and research that is
also reflected in a physical trans-
formation of the campus. Hennessy
joined the Stanford faculty in 1977
and became chair of the computer
science department in 1994.

Hossein Haj-Hariri, Ph.D., Mas-
sachusetts Beta 8}, is now dean of
the University of
South Carolina’s
college of engineer-
ing and computing.
He was previously
a professor and
chair of the depart-
ment of mechani-
cal and aerospace
engineering at the University of
Virginia, where he was an Advisor
to Virginia Alpha.

Richard ). Koubek,
Ph.D., Ohio Mu ’85,
_ Y has been named

I the new execu-
tive vice president
and provost at
Louisiana State

s University. He had



held the posts on an interim basis.
Koubek began his tenure at LSU as
engineering dean and chair six years
ago. He earlier served on the facul-
ties of Pennsylvania State Univer-
sity, Wright State University and
Purdue University.

Elizabeth G. Loboa, Ph.D., Califor-
nia Lambda 95, is the new dean of
the University of
Missouri college of
engineering. Pre-
viously, she was
associate chair and
professor of the
joint department
of biomedical en-
gineering at Uni-
versity of North Carolina-Chapel
Hill and North Carolina State Uni-
versity. She is the 11th full-time and
first female dean in the MU college
of engineering’s history.

Achille Messac, Ph.D., Massachu-
setts Beta ’80, has become dean

of Howard Uni-
versity’s college
of engineering,
architecture, and
computer sciences.
He came from
Mississippi State
University where
he was dean of
engineering, and professor of aero-
space engineering after serving at
Syracuse University and Rensselaer
Polytechnic Institute. Messac is a
fellow of both ASME and ATAA.

Daniel ). Pack, Ph.D., P.E., Indiana
Alpha *94, is now dean of the college
of engineering and
computer science
at the University
of Tennessee at
Chattanooga. He
was a professor
and chair of elec-
trical and com-
puter engineering
at the University of Texas at San
Antonio. Earlier, Pack was founding
director of the Academy Center for
Unmanned Aircraft Systems Re-
search at the U.S. Air Force Acad-
emy in Colorado.

FACILITIES

University of Delaware has opened
what is described as “one of the most
advanced” nanofabrication laborato-
ries in the Mid-Atlantic region.

The $30 million, 8,500-square-foot
facility is part of the research wing
of the 194,000-square-foot Patrick

T. Harker Interdisciplinary Science
and Engineering Laboratory. Pat-
rick T. Harker, Ph.D., Pennsylvania
Delta, '81, was UD president for
eight years before being appointed
last year as president of the Federal
Reserve Bank of Philadelphia.

Its primary objective is to pro-
vide the infrastructure, equipment,
and staff support necessary to
enable existing faculty, new fac-
ulty, and academic and corporate
partners to undertake competitive
research and development in the
growing number of fields that rely
on nanofabrication.

Areas of related research at UD
include photonic devices, nanostruc-
tured solid-state materials with
unique optoelectronic and magnetic
functionality, biomedical devices,
and nanoscale biomaterials.

University of Florida’s college of en-
gineering has received a $50 million
pledge from Herbert A. Wertheim,
Ph.D., Florida Beta ’62, the optome-
trist who invented the eyeglass tints
that block UV rays. His gift will
fund the largest expansion in UF’s
history of the engineering school,
which will be known as the Herbert
Wertheim College of Engineering.

Plans include adding an
80,000-square-foot engineering in-
novation building, which will also be
named in his honor. There will be
collaboration between the FIU Her-
bert Wertheim College of Medicine
and FIU’s College of Engineering.

Wertheim donated $20 million to
help launch FIU’s medical school,
which opened in 2009. UF engineer-
ing student enrollment is expected
to rise from the current 8,700 to
10,000 by 2022.

University of lllinois at Urbana-
Champaign is launching a new cam-

pus design center, which will open
in 2018. Inspired by former students
who launched successful start-up
com-

: panies
< based
on tech-

nology
devel-
oped at
school,
the center expands on the maker
labs and design studios already on
campus.

The $48 million center is envi-
sioned as a space where students
from different disciplines can come
together to bring ground-breaking
ideas to life, said engineering pro-
fessor Andrew C. Singer, Ph.D,,
Massachusetts Beta ’89, chairman of
the design center program working
group.

The 60,000-square-foot facil-
ity will be built in the grass field
south of Huff Hall on Fourth Street.
Singer said an unidentified donor
had contributed half the cost, and
the remainder would be covered by
the state and campus and gift funds.

University of Wyoming is part-
nering with computer hardware
firm Nvidia to replace the National
Center for Atmospheric Research-
Wyoming Supercomputing Center’s
Yellowstone supercomputer. The
three-year-old computer is the 50th
fastest in the world, but is reported
to be nearing the end of its working
life.

Suresh S. Muknahallipatna,
Ph.D., Wyoming Alpha ’94, professor
of electrical and computer engineer-
ing at UW, said the new computer
could top the www.top500.0rg list of
fastest computers — a list created
by “high-performance computer
experts, computational scientists,
manufacturers, and the Internet
community.”

Nvidia produces graphics pro-
cessing units widely used in com-
puter gaming. However, in recent
years, GPUs have featured increas-
ingly in supercomputers for superior
speeds in comparison to central pro-
cessing units, which the computers
traditionally use.
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Brain Ticklers

Perfect

*Bohdan, Timothy E. IN ' '85
*Couillard, J. Gregory IL A '89
*Gulian, Franklin J. DE A '83
Gulian, William F. Son of member
Kimsey, David B. AL A 71
*Quan, Richard CA X 0l
Strong, Michael D. PA A '84
Other
Aron, Gert IA B '58
Bernacki, Stephen E. MA A 70
Brule, John D. Ml B '49
Ehrgott Jr., Charles EERE 92
Grafflin, Dennis Non-member
*Griggs Jr., James L, Jr. OH A '56
Handley, Vernon K. GA A '86
Hill, Chris D. KY A '86
Janssen, James R. CAT '82
Johnson, Mark C. IL A 00
Jones, John F. WI A 59
Jones, Jeffrey C. Member's son
Kramer, J. David PA A 57
Lalinsky, Mark A. M T 77
Lloyd, Margaret M. MA B 12
*Norris, Thomas G. OK A 56
Parks, Christopher . ~ NY I'" '82
Prince, Lawrence R.. CT B "9l
Rentz, Peter E. IN A '55
*Richards, John R. N B '76
Schmidt, V. Hugo WAB 51

Schweitzer, Robert W. NY Z '52

Sigillito, Vincent G. MD B '58
Spong, Robert N. UT A '58
Stadlin, Walter O. N I' ’'52
*Stribling, Jeffrey R. CA A 'R

*Voellinger, Edward ].  Non-member

*Denotes correct bonus solution

FALL REVIEW

The Fall Ticklers appear to have
been a little harder than usual,

as we received somewhat fewer
entries. Fall No. 2, about the loca-
tion of the pub called The Swan,

and No. 5, the cryptic addition,
were the easiest with no wrong
answers submitted. About half

of the answers submitted to the
Bonus, about seating people at a
round table, were correct. Less than
1/3 of the answers to No. 4, about
near-squares, were correct with
most wrong answers overstating
the number of squarelets required
by one. Timothy E. Bohdan, IN I
'85, believes that the correct answer
to Fall No. 3 is 665. He points out
that two of the 9 pairs adding to

350 we gave are: 1(7)(5)+9(5)(7) and
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9(7)(5)+1(5)(7). Although, at a quick
glance these might look different,
when multiplied out they are 35+315
and 315+35, in reality the same. Tim
presents the logic behind his solu-
tion of 665. We admit he has a valid
point and have marked him correct.

Responders’ entries for the Winter

Ticklers will be acknowledged in the

Summer '16 Bent. Meanwhile, here
e the answers:

Twenty is the maximum number
of green cubes that can simultane-
ously touch a red cube and com-
pletely cover all its faces. Visualize a
red cube resting on an assemblage of
green cubes and rotated 45 degrees

to have two
of its cor-
ners touch
2 green
cubes each.
The figure
shows the
red cube
touching
T green
cubes; 6 more can be added in a
second layer, and 7 more in a top
layer that mimics the bottom layer.
If you remove the requirement that
the red cube’s surface be completely
covered by touching green cubes,
then 22 green cubes are possible. An
arrangement with 24 cubes has been
reported, but it is very complicated.

. The triangle has legs of 756 mm
and 100 mm and a hypotenuse of 125
mm. It is apparent that the triangle
must be a Pythagorean triangle,
probably a variation of a (3, 4, 5)
triangle. Since 127/5 = 25.4 mm, try a
25 multiple, i.e., a triangle with sides
75, 100, and 125 mm. The length of
the altitude on the hypotenuse is h =
ab/c = 75(100)/125 = 60 mm. (Since 60
mm < 76.2 mm, this triangle fits on
the card.) Cutting along the altitude
divides the triangle into two trian-
gles, one with sides (60, 80, 100; alti-
tude = 48) and the other with sides
(45, 60, 75; altitude = 36). Dividing

along the altitudes gives four tri-
angles with sides (27, 36, 45), (36, 48,
60), (36, 48, 60), and (48, 64, 80).

@ There are 768 times in the first
9 months of the year (and 0 times
in the last 3 months) when the
date/time display uses each of the
digits 1 to 9 exactly once. To make
referring to specific digits in the
display easier, let the date/time
be MD, D H HM MS S, where
subscripts 1 and 10 refer to the one’s
and ten’s digits, respectively, of
the day, hour, minute and seconds
values. Since 0 is not used, H,  must
be either 1 or 2 (maximum H, H, =
23). If H,, = 2, then D, and H, must
be 1 and 3 or 3 and 1, but D, cannot
be 3, because that would require D,
=H =1.SoD, =1and H =3. 0f
the remaining digits, the only pos-
sible values for M,  and S (which
must be less than 6) are 4 and 5 or
5 and 4. The final four digits (6, 7,
8, and 9) can be assigned to M, D,,
M,, and 8, in 4! = 24 ways. So, if
H,, = 2, the date/time display using
the digits 1-9 can occur in 2(24) =
48 ways. Alternatively,if H, =1,
then D,  must be 2 (D, D, must be
31 or less, but D, # 3, which would
require D, = 1). Then, M, and S can
be assigned two of the digits 3, 4 or
5in P(3, 2) = 6 ways, where P(3, j) is
the permutations of 7 things taken j
at a time. The final five digits (6, 7,
8,9, and the digit not used for M,
or S,) can be assigned to M, D, H,,
M,, and 8, in 5! = 120 ways. So, if H
= 1, the date/time display can occur
in 6(120) = 720 ways. Therefore, the
total number of times a year that
the date/time is displayed using the
non-zero digits 1-9 is 48 + 720 =768.

.The three integers are 165, 308,
and T92. It is well known that an
integer is divisible by 11 if the sum
of the even digits minus the sum
of the odd digits is divisible by 11.
Since one integer is divisible by 7,
one by 8, and one by 9, and all three
by 11, one of the integers must be
divisible by 77, one by 88, and one
by 99, although some of these may



be the same integer. Furthermore,
one must end in 0 or 5, and one must
be even and divisible by 3. Let us
try 8(99) = 792 (which is divisible

by both 8 and 9, as well as, 2, 3, 4, 6,
and 11) for one of the integers. Look
for multiples of 77 that don’t have a
digit in common with 792; these are
154, 308, 385, and 618, which give
0,3,6,8),(1,4,5,6), (0, 1, 4, 6), and
(0, 3, 4, 5), respectively, as the digits
available for the third integer. Of
these possibilities, only 308 leads to
unused digits (1, 4, 5, 6) that give

an integer divisible by 55, namely
165. Thus, the three integers 792,
308, and 165 meet all the divisibility
requirements of the problem.

. There are 6 ways the integers
from 1-12 can be placed on the sides
and vertices of a regular hexagon
such that the values on the sides are
equal to the sum of the values on the
two adjacent vertices and 0 ways for
1-16 on an octagon. Let V equal the
sum of the integers on the vertices,
S the sum of the integers on the
sides, and 7' their total. Now, V + S
= T, but each vertex is adjacent to
two sides, so each vertex is counted
twice relative to the sides, so S = 2V.
Therefore, V+2V=3V=T,but T =
12(1 + 12)/2 = 78. Therefore, V = 78/3
=26, and S = 52. To look for solu-
tions, start by dividing the 12 inte-
gers into two groups: vertex values
(1,2, 3,4, 5, 6) and side values (7, 8,
9,10, 11, 12). The V group sums to 21
and the S group sums to 57. There-
fore, we need to shift 5 from the S
group to the V group. This can be
done in several ways: by exchanging
a3foran8;ora9forad;orabfor
al0;adand6fora7and8orab
and 6 for a 7 and 9. Not all of these
lead to a solution, and some lead to
two solutions. A little calculation and
trial will give (not counting rotations
and reflections) the following 6 solu-
tions, starting and ending with 1 at a
vertex, and alternating side/vertex:

1-3-2-7-5-11-6-10-4-12-8-9-1
1-4-3-11-8-10-2-9-7-12-5-6-1
1-5-4-6-2-11-9-12-3-10-7-8-1
1-5-4-7-3-9-6-8-2-12-10-11-1
1-7-6-11-5-9-4-12-8-10-2-3-1
1-8-7-11-4-6-2-5-3-12-9-10-1

For an octagon , 7'= 16(1 + 16)/2 =
136, but 136 is not divisible by 3, so
there are no solutions for an octagon.

@bonus The ratio of the probability

of getting a BINGO using the Free
cell to the probability of getting a
BINGO not using the Free cell in 7
numbers or fewer is T1/6. Getting

a BINGO without using the Free
square requires getting 5 specific
numbers plus any 2 other numbers,
so there is one way to get the 5 spe-
cific numbers (not counting permu-
tations) and C(70, 2) ways to get the
other 2 numbers. Since there are 8
possible no Free square BINGOs on
each card (4 horizontal and 4 verti-
cal), we must multiply by 8. There
are C(75, 7) ways to call 7 numbers,
so the probability of getting a 5
number BINGO in 7 calls is P, =
8C(70, 2)/C(75, 7). Similar reasoning
gives for the probability of a 4 num-
ber BINGO (there are 4 possible 4
number BINGOs—1 horizontal, 1
vertical, and 2 diagonal):

P, =4C(71, 3)/C(75, 7). The ratio

of these is: R = [4C(71, 3)/C(75, 7))/
[8C(70, 2)/C(75, T)] = 4C(71, 3)/8C(70,
2) = (4/8)(71!/68!3!)(68!2!/70!) =
(1/2)(71/6)(2) = T1/6.

@bmputer Bonus The maxi-

mum value of N is 58560, and the
minimum value is 6970. There are
several ways the 10 digits can be
grouped to form four integers. If

we assume A and C are two-digit
numbers and B and D are three-digit
numbers, we find ab x cde = fg x hij
= N has 64 solutions, with 64 x 915
=80 x 732 = 58560 giving the maxi-
mum value. If A and C are one-digit
numbers and B and D are four-digit
numbers, a x bede = f x ghij = N has
36 solutions, with 1 x 6970 = 2 x 3485
= 6970 giving the minimum value.
Investigating ab x cde = f x ghij
does not yield any improvement to
the given answers.

NEW SPRING PROBLEMS

‘ Solve the following cryptic mul-

tiplication. Each different letter
stands for a different digit, and each
different digit is always represented

by the same letter; there are no
leading zeros.
TRYxTHIS = TICKLER
—H. G. Mcllvried Ill, PAT’53

. What is the largest integer » such
that 7% — 1 is exactly divisible by
4

—2015 Quant Quiz, National
Museum of Mathematics

On their birthday, twins Jackie
and Jill received from their uncle a
set of 12 wooden cubes and a two-
pan balance. Each cube was a differ-
ent color and integral number of ecm
(1 through 12 cm) on a side, but they
all were the same density. The col-
ors of the cubes were azure, brown,
crimson, drab, ebony, fuchsia, gold,
heliotrope, ivory, jade, khaki, and
lilae, not in order of size. Their uncle
challenged the twins to find combi-
nations that balanced some of the
cubes against others. Four of the
balances the twins discovered were:
(1) the drab and gold cubes balanced
the brown and heliotrope cubes;

(2) the khaki cube balanced the
azure, ebony, and lilac cubes; (3) the
ebony, gold, jade, and khaki cubes
balanced the azure, brown, drab,
fuchsia, heliotrope, and ivory cubes;
and (4) the brown cube balanced the
drab, ivory, and khaki cubes. When
they were called in to supper, they
ran in quickly, forgetting to take
their cubes with them. It rained
that night and washed the colors
off all the cubes. The twins were
very unhappy and asked to have the
cubes repainted in the same way as
they were originally. Match the size
of each cube to its original color.
—Madachy’s Mathematical
Recreations by Joseph S. Madachy

‘ On their next birthday, the
twin’s uncle gave them a big pile of
unpainted 1-em cubes and suggested
they glue some of the cubes together
to make larger cubes. Jill quickly
produced a larger cube (without any
voids). Not to be outdone, Jackie
formed an even larger cube (also
without any voids). Then, each twin
painted some of the faces of her
large cube. As happened the previ-

(Continued on page 41)
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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 email or write the Editor for
additional facts (if available) concerning the following deceased members. The assistance
of all is earnestly sought in reporting the deaths of Association members, with appropri-

ate details. You may report the death of a member by sending an email to chapter.eternal@tbp.org.

AL A ’4l Adams, Nathan Jasper; November 24, 2008. ’57 Riedesel, Philip Ellsworth; November 25, 2015.
’49  Burleson, William Morris; June 7, 2009. ’74  Anderson, John Lorin; July 22, 2008.
49  Lewis Jr., Edward Nolan; September 18, 2008. CO A ’50 Dobler, Donald William; December 8, 2015.
49  Patty, Paul Louis; March 29, 1989. CT A ’45 Honey, David Charles; July 29, 2009.
’50 Rowe Jr., Alvah Leo; January 10, 201 6. CT B ’50 Fedor, Joseph Vincent; January 12, 2009.
AL B ’41 Spencer, Alfred Otis; March 8, 2009. DE A ’51 Williams, Walter Fred; November 28, 2015.
’50  Vogler, William Harold; April |1, 2009. ’52  Brown, Joseph Marshall; March 19, 2005.
’57 Dodson, Gene Austin; December 31, 2015. ’57 Williams, Roger Lee; no details.
’57  Hand, Billy Jordan; December 17, 2008. '74  Long, Thomas Charles; January 9, 2008.
’60 Maughan, William Gerald; November 23, 2015. FL A ’56 Langston, Clarence Ambers; August 17, 2008.
84 Waldron Jr., William Boyd; November |1, 2008. ’62  Tustison, Galen Fred; June |, 2008.
AL A ’'85 Compton, Charles Tracy; October 26, 2008. FL B ’50 Sampson, James Philip; December 10, 2008.
AL E '98 Evans, Richard Wade; November 5, 2008. FL A ’61 Jammal, Suheil Elias; December 16, 2012.
AZ A ’55 Knox, James Donald; June 21, 2009. ’67 Riley, Glenn E.; May 20, 2009.
’67 Biggs, Donovan Reese; January 20, 2008. 72 Culpepper, Thomas H.; June 27, 2009.
AZ B '88 Heeley, David E.; December 24, 2007. 99  Butler, Chandrae; September 2, 2013.
AR A ’68 Lee, James Richard; April 5, 2009. FL Z ’91 Kirschner, Kenneth Karl; April 12, 2009.
72 Ford, Dalmer Roy; August 5, 2008. GA A ’4l Cheek, Robert Chase; February 17, 2008.
88 Simpson, Searcy Levert; April 2, 2009. 44 Morris, Robert Emuel; November 29, 2008.
CA A '42 Peterson, Jerome Leadholm; March 21, 1984. 48 Baggett, Lester Marchant; June 3, 201 1.
’49  Weiner, Frederick Richard; March 12, 2009. 48 Ethridge, Noel Harold; March 17, 2015.
’56 Basore, Carl Edward; December 2, 2014. 48  Pinkerton, David Walker; January 8, 2008.
CA B 4l Richardson, John Mead; February 17, 1996. ’49  Branson, Carl Ford; August 5, 2008.
43 Douglas, David Lewis; November 24, 2014. ’49  Fiveash Jr., Charles Oliver; November 16, 2015.
44 Cox, Charles Shipley; November 30, 2015. 49 Rees, Myron Ely; August 6, 2008.
44 Sandell, Wesley Robert; December 5, 2015. '49  Ziegler, John Malcolm; October 13, 2008.
’50 Schroeder, Dwight Clare; December 30, 2015. ’50 Carver, John Guill; April 1, 2009.
74 Battey, James Francis; September 21, 2008. ’50 Skellie, Albert Cheves; September 24, 2008.
CA T ’47 Patty, Duncan Victor; December 25, 2015. 51 Bryant, Joseph Franklin; February 20, 2008.
’50 Bauer, Paul Sherman; May 9, 2014. ’52  Morris, Kent Broyles; December 27, 2015.
CA E ’72 Pine, Jerry M,; January 18, 2008. ’53 Dunlap, Peter; June 4, 2009.
CA Z ’68 Austin, Donald Howard; March 31, 2013. ’58 Kowalsky, Bradley Dean; April 9, 2008.
CA H ’59 May, Frank Harold; March 24, 2008. ’60 Boutwell Jr., Gordon Powers; September 2, 2008.
’07 Chiang, Ellen; June 30, 2008. ’64 Crowell, John Marshall; September 30, 2008.
CA O ’46 Arnell, Walter James; April |, 2015. ’65 Hinson, Jerry Tom; December 5, 2008.
’65 Coolbaugh, Ronald Gilbert; April 18, 2008. ’67 Hnat, John Allen; December 22, 2007.
73  Schirmer Jr., Theodore C.O.; January 27, 2015. '72  Laing, Alan Clyde; July 6, 2009.
CA 1 71 Yamasaki, Nobuo; April 30, 2008. ’75 Hall, Phillip Michael; June 27, 2009.
’73  Zeh, David Elmer; January 17, 2009. ID A '87 Cleveland, Gregory Paul; October 26, 2015.
’02  Alarcon, Jorge Israel; June 2, 2008. IL A ’37 Purl, Raymond Charles Arthur; February 5, 2015.
CA A 77 Eribarne, Joseph Paul; June 27, 2009. 39 May, Walter G.; February 18, 2015.
87  Barnard, William Louis; November 19, 2008. 4] Janos, Alfred Gabriel; December 26, 2008.
CA M ’46 Horton, William F.; February 2, 2009. 42  Giles, Robert Arthur; February |1, 2008.
’50 Clerkin, Edward Joseph; July 30, 1994. 44 Wilson, Wendell H.; January 26, 2008.
’95 Day, Laura Jeanne; January 23, 2008. 48 Saar, Robert Peter; February 14, 2008.
CA N ’'88 Fallis, Gregory Bruce; May 28, 2008. ’49  Hunter, Robert L.; June 16, 2009.
CA = '87 Wood, Joan Grigg; February 22, 2005. 49  Novak, George Joseph; August 24, 2008.
CA I1°’76 Lyons, Eddie Lee; June 14, 2014. ’49  Ocnaschek, Frank Joseph; May |3, 2009.
CO A ’52 Best, Lloyd Earl; July 3, 2008. ’49  Taylor, Donald Edward; June 16, 2008.
’66 Rosecrans, Richard Galen; September 3, 2008. ’50  Nordstrom, Gordon L.; August 5, 2003.
’69 Haynes, Gregory Allen; April 26, 2008. 51 Long, Walter William; February 27, 2008.
72 Maxwell, Raymond Bruce; July 7, 2009. ’52  Beling, Thomas Earl; February 21, 2009.
CO B '42 Kellogg, Richard Webster; September 27, 2008. ’52  Fisher, Robert Hyatt; April 25, 2009.
42 York, Robert William; August |3, 2008. 52 Frick, Donald Herbert; May 15, 2009.
43 Baroch, George Frank; April 21, 2008. ’53  Levitan, Edwin Stanley; July 11, 2008.
49 Abrams, James Demar; January 29, 2009. ’54 Mieher, Robert Lee; December 4, 2007.
’50 llyin, Alexander Gleb; April 9, 2008. ’57 Weir, Donald Edward; March 20, 2009.
’51 Chase, David Marion; March [, 2008. ’60 Koch, Eric Neal; May 18, 2009.
’54  Coffey, James M.; June 23, 2008. ’60 Spillman, Charles Kennard; April 22, 2009.
’57  Adams, Michael James; June 24, 2008. ’64 Volodka, Liudas Kestutis; August |14, 2008.
’57 Cox, Howard Standish; December 28, 2007. ’68  Knitter, Donald Joseph; January 29, 2008.
’57 Janssen, Roger Gary; December 23, 2008. ’68 Motluck, Raymond; January |1, 2016.

36 SrrING 2016 é THE BENT OF TAU BETA PI



> > w

'89
48
48
48
49
49
51
52
64
66
93
42
47
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'84
'99
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'92
03
39
42
42
43
44
45
45
45
48
48
48
49
49
49
’50
’50
52
53
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73
76
80
4|
46
’59
'58
72
42
43

Glackin, David R.; October 8, 2008.
Brockmeier, Warren G.; December 8, 2015.
Gauthier, William Davis; May 5, 2009.
Tornheim, Harold; no details.

Greenstein, Jerome; November 15, 2015.
Kuehl, Thomas John; September |5, 2015.
Davidson, William Albert; December 27, 2014.
Kelly, Peter Wilson; August 9, 2008.

Kasten, Robert E.; May 5, 2008.

De Bates, Richard A.; October 17, 2014.
Chang, Chun Chieh; November 21, 2008.
Pomerene, James Herbert; December 7, 2008.
White, Joseph Charles; June 4, 2009.

Bedford, Michael Ray; February 21, 2008.

Williams, Gregory Michael; December 28, 2007.

Jeffries, James R.; April 22, 2009.
Tewinpagti, Itti; June 18, 2009.

Malott, Doris Marie; November 6, 2008.
Koval, Kathleen Mary; June 4, 2009.

Shah, Manan M.; December 7, 2008.
Rudolph, Jack Marlin; January 17, 2008.
Deiser, ElImer Elvin; June 12, 2009.

Topinka, George Frank; March 26, 2009.
Esenwein, Fred Theodore; March 30, 2009.
Goldsmith, Joseph Kuhn; May 2, 2009.
Berger, Joseph Arnold; August 8, 2008.
Bower, Paul Leroy; April 17, 2009.

Collings, Joe Allen; August 14, 2009.

Arthur, Richard Jardine; December 18, 2007.
Pauling, Wendell Frederic; October 29, 2008.
Sample, Norris L.; May 18, 2009.

Caryl, Leonard Howard; April 30, 2008.
Kolar, Robert Frank; February 27, 2009.
Neff, Philip George; January 29, 2008.

Heiss, William Henry; December |3, 2008.
Rigoni, Kenneth Angelo; June 5, 2009.
Bradburn, David Denison; October 18, 2008.
Archibald, Gordon R.; December 19, 2015.
Bruckner, Martin Joseph; June 19, 2009.
Haser Jr., Harry William; June 30, 2009.
Hession, Joseph Paul; March 2, 2009.
Plettner, Richard Maxwell; October 9, 2008.
Geyer, Norman M.; September 23, 2008.
Grady, Ronald Keeney; June |3, 2008.
Henry, Edwin Keith; May 19, 2008.

Jones, Herman Willoughby; April 21, 2008.
Broemmelsiek, Raymond Lee; May 9, 2009.
Lingren, Gordon Curtis; May 15, 2008.
Axsom, Larry Earl; December |5, 2008.
Jones lll, Jesse Newton; August 19, 201 1.
Anderson, Raymond V.; November | |, 2015.
Kahler, Stephen Carl; February 8, 2008.
Matovina Jr., Mark Joseph; March 14, 2008.
Shapiro, Michael David; July 18, 2008.

Evitts Jr., James Clinton; September 18, 2012.
Maskell, Charles Michael; September 30, 2015.
Murray, Dennis Patrick; December 9, 2007.
Smith, Donald Thal; May 17, 2008.

Hallett, Robert Joseph; January 28, 2009.
McKee, David Ned; September 7, 2008.
Whitacre Jr., Robert Franklin; January 5, 2008.
Jakowatz Jr., Charles V.; February 7, 2015.
Frey, Sue M.; May 12, 2013.

Provence, John Darold; August |5, 2008.
Beckman, Eldred Wilbur; December 6, 2008.
Strum, Robert Denney; November 21, 2008.
Hartigan, Terrence Leftus; October 23, 2008.
Lux, George Richard; March 6, 2009.
Herron, William Lee; March 26, 2008.
Percival, Worth Harris; January 29, 2008.
Lueder, Robert Gregg; November 22, 2013.

In Memory

Donald Lee Bender, Ph.D., P.E., Wyoming Alpha ’53, passed away
November 13, 2015, in Spokane, WA. He was Tau Beta Pi’s
President from 1978-82. Don began his career as an engineer-

ing educator on the faculty at Washington State University (then
College). After obtaining his Ph.D. at the University of Wisconsin,
he returned to Pullman to resume his professorship at WSU and
eventually became associate dean of engineering. Don returned to
Spokane and took a faculty position at Gonzaga University. He was
a member of NSPE and the National Society of Civil Engineers.
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Brodahl, Raymond Gilbert; December 22, 2015.
Dutton, Arthur Morlan; November 5, 2008.
Becker, Edwin Norbert; February 23, 2009.
Kemp, John Bernard; June 6, 2008.
Baldridge, Donald Bruce; December |, 2008.
Shane, Richard Falk; September 27, 2008.
Ameriks, Arturs Reinholds; December 2, 2007.
Dougal, Arwin Adelbert; July 30, 2012.
Stegelman, Albert Fred; June 21, 2009.
Faulkner, John Frederick; February 24, 2008.
Christensen, Thomas Lange; June 4, 2008.
Christensen, Paul Mandall; August | I, 2008.
Bremer, Walter Leo; July 14, 2008.

Griffith, Ronald James; March 12, 2009.
Conklu, Ozdemir; December |1, 2007.
Nilsson, James William; December 26, 2015.
Evans, Frederick Melton; April 12, 2008.
Rehberg, Forrest Gavin; May 30, 2008.
Thistlewood, Howard T.; October 21, 2008.
Rose, Vernon Andrew; December 14, 2007.
Odell, Richard Louis; July 9, 2008.

Ritchie, Hale Dean; August 31, 2008.
Prewitt, Robert Lycurgus; September 4, 2008.
Stong, Hildreth Lewis; May 3, 2009.

Lewis, Wayne Thomas; March 18, 2008.
Hayward Jr., James Charles; April 6, 2009.
Olson, Raymond Eugene; December 12, 2008.
Smith, Stanley Monroe; March 20, 2015.
Wiley, James Amos; March 23, 2009.
Drummond, Donald Foster; July 9, 2008.
Beasley, Wallace Walter; January | |, 2008.
Swarts, Daniel Frederick; November 2, 2008.
Landauer, Donald Harold; March 16, 2009.
Lucas, W. Max; September 4, 2015.

Bowser, John Virgil; June 20, 2008.

Unger, Mark Bryan; May 17, 2009.

Oakley, Nathan Lee; February 16, 2009.
Satzler, Larry Vernon; December 5, 2015.
Harbison, John Robert; November 26, 2015.
McMurry, Charles Leroy; May 27, 2009.
Lewis, Colin Campbell; June 4, 2008.
Dattilo, Anthony Joseph; March 30, 2009.
Maddox, Randall A.; January 25, 2009.
Scovic, James M.; April 22, 2009.

Bratcher, Collen Dale; November 30, 2015.
Hurko, Bohdan; December | 1, 2008.
Aertker, Donald Rowland; April 7, 2008.
Bowron, John Henry; March 21, 2009.
Dulany, George Benjamin; May 2, 2008.
Lancon Jr., Curtis James; June 13, 2009.
Cantrell, Claude Jack; May 30, 2008.
Dragna, Peter Anthony; April 20, 2015.
Friday, Thomas Fleming; December 8, 2008.
Hamilton, Dewitt Clinton; February 16, 2008.
Feehan, Thomas Joseph; November 22, 2015.
Redman, James Paul; December 13, 2008.
Duval Jr., Ned Edward; April 18, 2007.
Johnson, David Edsel; September 4, 2008.
Little, Clayton Dale; January 4, 2008.
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MA E
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5
’55
55
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49
49
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’55
60
43
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’50
58
75
79
9l
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’55
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‘64
‘64
64
65
'8l
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5
52
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43
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Johnson, Johnny Ray; November 15, 2015.
Megison, Donald Ray; October 10, 2008.
Pranter, James Albert; January 8, 2008.
Barber, John Merrell; January 30, 2009.
Hubbard Jr., Roswell Earl; February 16, 2009.
Speirs, Robinson; May 25, 2009.

Davis, Walter Stanley; June 10, 2009.
Dougherty, Hugh John; January 12, 2009.
Shimp, Richard Richman; November 14, 2008.
Wolfe, Paul Dillon; March 16, 2009.
Deleonardis, Alfonso Joseph; March 26, 2008.
Frey, Donald George; December 6, 2008.
Cronquist, Neil Russell; April 20, 2009.
Dodds, Angus Jefferson; April 4, 2009.
Horton, Raymond Harrison; March 8, 2008.
Bowman, Harry Albert; December 2, 2015.
Thompson, David Goodrich; March 17, 2008.
Ludtke Jr., William P.F.; June 15, 2015.
Mortimer, Thomas Samuel; February 12, 2014.
Roeca Jr., William Bryan; December 8, 2015.
Davis, Sean Edgar; August 14, 2015.
Hopkins, Stephen; April 9, 2009.

Wright, Burton Goodrich; March 20, 2008.
Lee, Wilfred John; April 21, 2008.

Muller, Walter Otto; March 3, 2008.

Barna Jr., George E.; June 19, 2006.
Danielson, David Warren; January 31, 2009.
Griswold, Halsey Edward; May 24, 2009.
Gendron, David Louis; September 19, 2008.
Shaw, Wilfred Hoover; February 4, 2009.
Siebert, William McConway; October 25, 2015.
Jayne, Allan W.; May 31, 2009.

Feist Jr., Howard Needham; February 24, 2009.
Friedman, Robert Sumner; June 22, 2009.
Mullery, Edward A.; January 19, 1990.
Spencer, Richard Winslow; May 4, 2009.
Counihan, Richard George; September 9, 2008.
McGrew, John Douglass; June 5, 2014.
Curlee Jr., Neil James; March 29, 2008.
Gray, Peter Russel; May 17, 2009.

Ruiter, Earl Rogers; June 19, 2008.

Gallant, John Marion; July 28, 2008.
McMullin, Paul George; October 5, 2008.
Wang, Leon Ru-Lang; October 25, 2006.
Ross, Arthur Howarth Macneal; July 3, 2008.
Mullen, Gregory Patrick; April 30, 2008.
Farmer, William Silas; February 3, 2009.
Sorota, Max David; March 1, 2009.
Halvorsen, Ronald E.; November 27, 2008.
Herzberg, Ernst; October 26, 2015.
Herzberg, Robert Fritz; March 30, 2014.
Howell, Robert Sherman; June [, 2008.
Gutauskas, John Albert; June 19, 2008.
Swanson, John Lawrence; July 11, 2009.
Collins, Thomas Patrick; February 23, 2009.
Brennan Jr., Robert James; August |, 2008.
Senecal, Thomas Peter; January 27, 2009.
White, Robert Joseph; February 9, 2009.
Spray, Kenneth Ernest; September 20, 2015.
Watling, Dale Kendal; October 10, 2014.
Burrows, David Reid; no details.

Force, Gary Edward; July 23, 2008.

Grubka, Thomas }.; April 28, 2009.

Norris, Brian Clifton; March 3, 2009.
Kimball, Basil Lewis; April 13, 2009.
Mihelich, Joseph Bernard; May 27, 2009.
Prisk, Bert Charles; April 14, 2008.

Fantom Jr., Thomas Davis; July 22, 2014.
Ritsema, David; January 10, 2009.

Williams, Dean N.; March 18, 2013.

Buck, Wilbert Arthur; December 15, 2015.
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Treves, Samuel Blaine; June 10, 2013.
Stenlund, Ronald Gustav; February |, 2009.
Schweikert, John Frederick; February 12, 2009.
Fudaly, Thomas John; February 20, 2009.
Chapin Jr., William Sanders; April 17, 2008.
McPherson, Donald H.; December 10, 2013.
Johnson, John Harold; October 3, 2008.

Lee, Robert Clayton; February 3, 2008.
Tersoff, Abraham Isaac; February 12, 2009.
Klauke Ill, Henry John; October 14, 2012.
Woagner, Richard Earl; March 31, 2009.
Babitch, Daniel Joseph; February 29, 2008.
Collar, Robert Smead; May 16, 2013.
English, Alfred Charles; June 5, 2009.
Randolph, Peter Dowell; December 23, 2008.
Robertson Jr., John; May 12, 2014.

Kanno, John Sakai; October 2014.

Bublitz, Arthur Theodore; May 21, 2008.
Rock, Allan Lewis; June 7, 2009.

Cherry, David Bruce; August 15, 2008.
Bradshaw, Bruce William; April 26, 2009.
Massey, Robert Neil; May 21, 2008.
Peterson, Richard Louis; August 14, 2008.
Cragin, John Richard; April 15, 2009.
Brzezinski, Paul Daniel; January 25, 2008.
Lindstrom, Edgar Karl; March 30, 2008.
Fischer, Harry Arthur; August 2, 2015.
Colwell, Daniel Gurney; August 20, 2008.
Belko, John Robert; June 18, 2009.

Austin, Jeffrey James; February 5, 2009.
Patten, Cary Robbin; November ||, 2008.
Iveson, Michael David; October 14, 2015.
Fine, Morris Eugene; October |, 2015.
Kelly, Gordon Emmet; May 22, 2008.
Cloud, Harold Arthur; February 8, 2008.
Hamre, William Baldwin; December 2, 2008.
Herrst, Leonard Reid; May 28, 2013.
Lubinski, Lloyd Dennis; June 15, 2008.
Bartley, Bruce Byron; 2014.

Brown, William Love; February 14, 2009.
Davis, Fred Ervin; April 17, 2008.
Plackmann, Daniel George; January |, 2016.
Casady, Larry Carmie; September |, 2008.
Tillman Jr., George Edward; July |, 2014.
Hubbert, William Joseph; November 28, 2008.
Shumaker, Paul Kenneth; July 5, 2009.
Alsmeyer, William Carl; December 20, 2008.
Strunk, Mailand Rainey; May 29, 2008.
Dietz, Robert Otto; January 19, 2008.
Larson, Warren LeRoy; June 14, 2009.
Hasko, Stephen; April 25, 2008.

Lenox, William Hamilton; December 14, 2008.
Straub, Harold Elmore; January 26, 2008.
Ruprecht, William Joseph; July 10, 2008.
Fris, Joseph Paul; July 5, 2008.

Guinn, William Burlin; December 18, 2007.
Barylski, Martin William; February 12, 2009.
Hygh, William Edward; June 9, 2015.
Muhlbauer, Karlheinz C.; October 28, 2008.
Buschman, Henry William; May 16, 2008.
Dever, John Preston; July 4, 2008.
Bertorello, Thomas Alvin; April 16, 2008.
Eaker, Thomas William; March 26, 2009.
Smith, Homer Dallas; January |1, 2008.

Shy, Paul N.; February 13, 2009.

Fadler, Eugene Charles; September 30, 2008.
Reedy, Clyde Milstead; February 7, 2008.
Zimmerman, Norman H.; December 16, 2007.
Jennings, Alfred Stonebraker; May 19, 2009.
Halter, Jerome Barth; April 16, 2009.

Horn, Robert Edwin; June 6, 2009.
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Boedy, Donald Dean; April 17, 2008.
Duncker, Charles Petring; December 28, 2008.
Steele, Fred William; September 7, 2008.
Cook, David Irwin; February 26, 2008.
Brunken, Carrol O.; July I, 2008.

Meyer, Paul S.; March |1, 2008.

Brown, John Webster; January 12, 2016.
Caron, Conrad Sylvio; March 13, 2008.
Braxton, James S.; November 29, 2015. [Cent. | 14]
Greeff, Carl Emil; December 22, 2015.
Lowenberg, Homer; December 24, 2015.
Sweeney, John Patrick; May 16, 2009.
Wagner, Richard S.V.; July 6, 2013.
Littleboy, Henry Stephen; April 26, 2008.
Wooster, Tristan Mark; December 24, 2007.
Greenberg, Philip Joel; December 26, 2015.
Meyerhoff, Alan A.; May 18, 2009.

Van Brunt, Leroy Bernard; July 9, 2008.
Wetzel, William Philip; January 25, 2009.
Abarbanel, Jerome; April 20, 2015.

Hessey, John Charles; August 16, 2008.
Rusher, Gerald Hartman; January |1, 2008.
Hilsinger, Harry Alburtus; December 25, 2008.
Kopf, Joseph E.; January |3, 2009.

McGuire, Leon David; January 29, 2009.
Weinstein, Oscar; May 8, 2009.

Gibson Jr., James Monroe; August |, 2008.
Allan, Ronald N.; November 24, 2015.
McGrath, Ronald Howard; May 30, 2009.
Zych, Victor John; November 17, 2008.
Ginga, Nicholas Anthony; April 22, 2009.
Healey, John Thomas; August 30, 2008.
Grazioso, Michael Joseph; December 9, 2008.
Davis, Kevin Christopher; April 16, 2009.
Soll, Wendy Eileen; April 22, 2008.

Kleine, Louis William; May 15, 2008.
Jedlicka, Russell Paul; March |1, 2008.
Engelberger, Joseph F.; December |, 2015.
Leach, George H.; June 2, 2008.

Sawin, Ernest Edward; April 4, 2008.
Lindsey, Robert Leyden; March 20, 2009.
Sparling, Robert John; November 8, 1999.
Bussey, Howard Charles; January | I, 2009.
Harvey, Eugene Phillip; May 25, 2009.
Munger, Robert Elliott; November 13, 2004.
Horsfall, Charles William; December 10, 2007.
Duke, James Burnham; July 21, 2008.
Maslen, Stephen Harold; March 24, 2015.
Matthews, Edgar Wesley; March 7, 2008.
Gale, Austin Harold; January 20, 2008.
Bargeski, Alexander James; July 9, 2009.
Devlin, John Gratan; December 3, 2008.
Campbell, Charles Thompson; August 18, 2015.
Duffy, Robert Edward; October 12, 2015.
Hutchinson, Donald Faulkner; April | I, 2009.
Lautensack, Harry; April 10, 2009.

Roloson, Robert James; March 21, 2009.
Gersten, Edward Joseph; July 5, 2009.
Grande, Willard Emil; September 25, 2015.
Richer, Ira; June 14, 2009.

Schaefer, Robert Allen; October 24, 2008.
Jordan, Richard W.; May 3, 2009.

Gompf, Henry Lewis; July 5, 2008.

Kuehl, Donald Wallace; February |1, 2008.
Richter, Philip; August 26, 2008.

Kraus, Frank F.; March 21, 2009.

Caponegro, Frank; July 8, 2008.

Hughes, Martin Peter; July |, 2008.

Lipman, Warren Arthur; July 4, 2008.

Doll, John Raymond; August 23, 2008.
Cuccia, Salvatore Anthony; December 8, 2007.

NY ©

NY 1

NY

NY

z > =~

NY

NY

[1]

NY

NY

NC A

NC I
ND A

ND B
OH A

OH A

OH E

OH Z

OH H

OH 6
OH I
OH K

OK A

79
44
46
49
75
59
65
65
66
44
73
53
79
'89
52
79
71
96
77
79
05
44
50
’50
52
’53
47
’50
'8l
'85
'82
44
52
55
57
60
6l
51
4
4
43
48
48
48
53
54
6l
6l
63
63
93
62
69
70
51

79
83
57
57
'64
'63
’65
'65
72
'63
’55
87
’90
47
’56

Mirecki, Anthony Vito; July 7, 2009.

Du Bois, Carlton Howes; March 31, 2009.
Carley, William Jefferson; October 2, 2015.
McCarthy, Robert R.; November 12, 2008.
Hall, Susan I.; September 6, 2008.

Levine, Norman; April 27, 2008.

Sgro, Thomas R.; December 14, 2008.
Morris, Thomas Wilde; November 29, 2007.
Thayer Jr., Gaylord B.; February 27, 2008.
Schwartz, Samuel O.; January 20, 2008.
Castro, Luis J.; February 29, 2012.

Moore, Harwood Barrows; December 18, 2014.
Dropik, Martin ).; November 14, 2008.
Rosten, David Paul; September 17, 2008.
Famularo, Jack; April 13, 2009.

Demicco, Bonnie Marie; November 24, 2008.
Snyder, James J.; November 29, 2007.
Ferno, Paul Allen; May 30, 2009.

Louis, Howard; February 13, 2009.

Milone, Edward Gerard; no details.
Bhuiyan, Shahinoor K.; July 2, 2009.

Lyerly, Ray Lentz; December 9, 2008.
Almond, Glenn Conrad; November 15, 2008.
Fuller Jr., Roy Edwin; December 5, 2015.
Erwin, Max L.; December 26, 2007.

Rose, Billy; August 20, 2008.

Wheeler, Arthur Edwin; March 8, 2008.
Tager, Milton Lee; January 21, 2009.
Fulwider, James Martin; May 16, 2008.
Wald, Timothy John; September 29, 2008.
Hoffman, Lawrence Ray; December 27, 2008.
Jurman, Harry Richard; November 28, 2008.
Profant, Daniel David; October 2, 2008.
Slee, Jerry Ehler; November 9, 2013.
Maloney Jr., William T.; December 14, 2015.
Kulinski, Edmund Sylvester; June 26, 2008.
McLean, Robert Bruce; January |, 2009.
Delp, Richard H.; March 31, 2009.
Cummings, Jack Dallas; February 15, 2009.
Offensend, Glen Willard; August 27, 2008.
McFarland, Keith Howard; August 28, 2015.
Cress, William Robert; February 6, 2009.
Leaverton, Joseph Nelson; January | |, 2008.
Lemmon, Frank Bayliss; October 6, 2008.
Rudy, James Arthur; February 7, 2009.
Downie, Douglas; March 22, 2008.

Lyles, Rudolph; March 17, 2009.

Sandwisch, Galen Jay; March 8, 2008.
Reinoehl, James Earl; December 24, 2007.
Reitberger, Joseph Herbert; November 7, 2008.
Imdieke, Timothy Glen; May 3, 2008.
Miller, Kenyon William; June 18, 2008.
Hilton, Richard Cline; December 27, 2008.
Pederson, Jerard Marshall; January 11, 2009.
Glawe, George Elmer; November 21, 2008.
Corsaro, Lewis John; February 17, 2008.
Elliott, David Michael; January 26, 2009.
Culp, Richard Earl; January 3, 2008.
Shapler, Charles Edwin; February |1, 2009.
Squire, Raymond Julius; December 31, 2015.
Hughes, Joseph Vincent; June 24, 2008.
Bishop, Donald Dike; March 14, 2015.
Crow, Wesley B.; July 11, 2009.

Stubbs, John Francis; November 7, 2015.
Morton, David Gene; July 10, 2008.
McKool, Frederick William; December 15, 2007.
Tschanz, Robert Nelson; July 16, 2008.
Incorvati, Louis Allen; February 15, 2009.
Saus, Joseph Robert; no details.

Cameron, Miller Allen; December 27, 2015.
Cummings, Gene Alvin; December 28, 2015.
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Alguire, Robert Thornton; June 6, 2015.

Fox, Dave Ted; March 16, 2009.

Bigda, Richard James; April |, 2008.

Moeller, William Walter; January 16, 2008.
Martin, John Kuykendal; October 20, 2008.
Foster, Dirks Bruce; June 13, 2008.

Lee, Alan Hilman; June 6, 2009.

Moulton, Clifford Harold; July 7, 2008.
Goldsmith, Dale P.).; September 4, 1991.
Gitzendanner, Louis George; February 25, 2008.
McConnell Jr., Malcolm F.; December 8, 2008.
Thalhamer, Albert Leo; November 22, 2015.
Otter Jr., Frederick August; March 21, 2014.
Erdogan, Fazil; October 2, 2015.

Jonas, Gordon Mark; December 17, 2014.
Mehalic, Charles Michael; March 19, 2009.
Yoder Jr., Carl Jonathan; January 2, 2008.
Norton, Michael Trumbull; March 24, 1996.
Pederson, Jerard Marshall; no details.
Markas, Stephen Emmanuel; May 11, 2012.
Queener, Carl Allan; September 5, 2008.
Houck, James R.; September 18, 2015.
Dintiman Jr., Luther Lloyd; December 4, 2015.
O’Neill, Philip Patrick; November 17, 2015.
Salkind, Norman Charles; February 28, 2009.
McCracken, Charles Michael; October 6, 2008.
Jolliffe, Milton Amos; January 17, 2009.
Saubier, Leo Francis; July 11, 2009.

Kennedy, Peter ).; February 9, 2009.
Hamberg, Marvin; December 17, 2008.
Galbraith, Robert Bruce; August |, 2008.
Kaczmarczik, Paul; January 20, 2009.

Scott, William Clark; March 21, 2008.
Woodrow, William Hurst; March 12, 2009.
Pessen, Helmut; June 1, 2008.

Calzi, Louis Francis; June 25, 2009.

Bader, Clifford John; April 22, 2009.

Krusch, David Ellwood; December 24, 2007.
Drobile, James Albert; November 30, 2008.
Furia, Thomas Joseph; February 6, 2008.
Feuerstein, Edward William; August |, 2008.
Morrill, William R.; July 9, 2008.

Hormats, Leonard; November 19, 2008.
Stuart, David Alan; March 25, 2008.

Dolan, Owen Francis; May 8, 2009.

Craddock, Joseph Dale; March 22, 2008.
Sultis, James Edmuns; September 8, 2008.
Shoolbred, Robert Adams; August 23, 2015.
Latimer Sr., Lewis Cleveland; July 27, 2013.
Trewhella, Stephen William; May 20, 2009.
Johnson, Robert Alan; August 25, 2008.
Caswell, Steven Keith; October 4, 2008.
Holland, Bruce Frederick; August 12, 2008.
Schlenker, Merlyn Ernest; May 2, 2008.
Swanson, Leonard Francis; April 16, 2008.
Killebrew, Alfred Buckner; May 19, 2008.
Tucker, Russell Leon; December 12, 2015.
Keller, James W.; December 17, 2015.

Schilly, John Frederick; July 18, 2008.

Ault, James Curtis; September 21, 2008.
Anderson, Nealie Thomas; May 12, 2008.
Thomas, Joseph Pridgeon; November 16, 2015.
Trent, Robert Edward; November 30, 2007.
Haskin, Lawrence Bertice; December 28, 2007.
Burgess, Thomas William; November 19, 2015.
McKinnon, Kenneth Guyton; November 9, 2015.
Baggs, Ellis Thomas; December 24, 2015.
Ensley, Robert John; June 15, 2009.

Williams, Patrick Stephen; September 16, 2008.
Lanius, Michael Brent; March 17, 2009.
Griffin, Fred D.; March 12, 2008.
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Engebretson, Harold John; April 6, 2010.
Hovden, Charles Neilan; April 23, 2008.
Walker, Terry; December 21, 2008.

Layne, Fred Austin; no details.

Howe, Emmett Ervin; May 26, 2009.

Magee, James Bluford; August |5, 2010.
Taylor, Donald Ray; November 12, 2015.
Pearre lll, Charles Morgan; November 23, 2015.
Boecker, Barry James; September 1, 2000.
Burnett, Samuel Duncan; June 26, 2009.
Crawford, Paul Berlowitz; October 7, 2008.
Mallett, George Wilbur; May 21, 2008.
Medford, James Elmer; September |1, 2008.
Gallagher, Billie Jones; February 2, 2008.
Blau, Johnny Len; December 9, 2015.
Marchbanks, Albert Joe; December 18, 2008.
Snyder, John Henry; June 27, 2009.

Walker, William Fred; August 7, 2007.
Shero, James Philip; May 23, 2008.
Pendleton, Terry Gene; February 16, 2008.
Beasley, William Lewis; June 8, 2009.
Ferguson, Raymond William; April 27, 2009.
Haynes, Harold Jean; July 8, 2009.

Lindsay, Wilbur Jerome; May 10, 2009.
Byrd, Truman Morris; June 19, 2009.

Fox Jr., Milden Jean; December 16, 2015.
Lowes, George Allen; November 16, 2008.
Rice, Warren; June 5, 2009.

Silber Jr., Paul George; November 19, 2015.
Thomas, William Rufus; September 23, 2008.
Peterson, Glenn William; February | I, 2009.
Selle, Eugene Proctor; May 4, 2008.

Taylor, John Francis; January 22, 2009.

Gee, John Dwelly; January 10, 2008.

Sabo, Wayne Lyle; March 31, 2001.
Nygaard, James Lyle; July 3, 2009.

May, Jimmy Dale; July 3, 2009.

Dausin, Lawrence Raymond; January 18, 2008.
McQuitty Jr., Forest Eugene; April |1, 2008.
Jordan, Lavell; February 18, 2008.

Knowles, Jerry Michael; September 7, 2008.
Rosenstein, Daniel Arthur; April 29, 2009.
Wells, Boyd Keith; March 25, 2008.

James, Jack Edward; April 21, 2009.

Qiu, Hai; December 6, 2008.

Jackson, Larry Leroy; November 4, 2014.
Fowler, Robert Jeffrey; June 23, 2009.
Gardiner, David E.; August 6, 2008.

Randall, Scott Curtis; September 14, 2008.
Tucker, Robert Frederic; November 26, 2010.
Birk, Jack Neldon; August 22, 2015.

Black, Kennard Powell; December 15, 2015.
Killam, David Gary; July 19, 2008.

Nelson Jr., Franklyn Stewart; March 8, 2009.
Walters, Michael Alan; November 28, 2008.
Masten, Paul Winfield; February 24, 2008.
Wagner, David Clinton; June 22, 2008.
Eastwood, Charles R.; October 20, 2008.
Stone, Robert Francis; December 20, 2007.
Stickley, Beryl Cleveland; November 29, 2008.
Oliver, Dennis Neal; December 5, 2008.
Primeau, Stephen Joseph; June 28, 2008.
Wilson, Frederick Joseph; December 4, 2007.
Tait, Lee Campbell; December 27, 2007.
Young, Billy Jackson; July 6, 2009.

Gillette, Leroy Owen; August 10, 2008.
Darden, Julian Allen; January 23, 2009.
Torgersen, Paul E.; March 29, 2015.

Novak, Julia Ann; August 10, 2008.

Kinney, John Dale; September 23, 2008.
Riese, Russell Lloyd; February 21, 2009.



’50 Skoglun, Mervin Edward; July 23, 2008.
’51 Lee, Harold Chock; January 2, 2008.
51  Peterson, Robert Irwin; July 6, 2008.
’53  Wiprud, Glenn Clifford; May 28, 2009.
’58 Ellestad, Thomas Gordon; October |, 2008.
’58 Hanson, Wayne Allen; November 22, 2008.
’60 Dunford, Edsel Delano; October 3, 2008.
71 Akai, Terrence John; February 28, 2009.
76 Higley, Bruce Ardys; July 2, 2009.
76 Steendahl, John David; June 30, 2015.
80 Tulberg, Dean Martin; December 20, 2008.
WAB ’33 Kasline, Fred E.; October 4, 2015. [Cent. 90]
41 Rhiger, Richard Robert; February 28, 2008.
44  Eschbach, Eugene Arment; June 16, 2009.
’49  Hubbell, Frederick Thomas; October 5, 2008.
’51 Nelson, Oliver A.; no details.
’52 Lecompte, George William; February 5, 2008.
’52  Tripp, Reginald Dean; June 2, 2008.
’53 Paeth, James Albert; November 17, 2008.
’62  Botchek, Charles Martin; January 29, 2008.
’75 Roy, George Steven; March 14, 2009.
WAT ’53 McCauley, Edward Willette; January 11, 2016.
91  Buslach, Kyle L.; August 10, 2008.
WA A ’95 Anthony, Peter; May 31, 2009.
WYV A ’45  Friant, David Robert; February 13, 2015.
49  Bridson, George Edmund; March |1, 2008.
74 Swogger, George Earl; December 29, 2007.

Brain Ticklers
(Continued from page 35)

ous year, when they were called in to supper, they left their
cubes outside, and the next morning found that an overnight
rain had dissolved the glue (but had not washed off any
paint). Each twin examined the pile of small cubes that had
made up her large cube, and each found that exactly 100
of her small cubes had no paint on any of their faces. How
large was each twin’s cube, and how many of its faces had
each twin painted?
—Adapted from Mathematical
Puzzling by A. Gardiner

. You have a copy machine that lets you scale your origi-
nal from 100% (no enlargement) to a maximum of 155% in
increments of 1%. How can you use this machine to produce
a copy of a square picture such that the length of the side
of the final copy is exactly double the length of the side of
the original? (A setting of xxx% means that the ratio of
the length of the side of the copy to the length of the side
of the original is x.xx.)

—Mathematics Teacher

nus. The number 365 = 132 + 142 = 10? +11% +12? is the
smallest integer which is both the sum of the squares
of two consecutive positive integers and the sum of the
squares of three consecutive positive integers. The second
smallest such integer is 35,645 = 133% + 1342 = 108% + 1092 +
110%. What is the tenth smallest such integer and what is
the exact ratio of the (n+1)st such integer to the nth such
integer as n gets very large? We want the ratio in terms of
simple mathematical functions, such as surds. A computer

is not necessary, except to do the math.
—Time Travel and Other Mathematical Bewilderments
by Martin Gardner

89 Benedict, Damon Stephen; May |, 2009.
WI A ’41  Allman, James Martin; May 3, 2009.

42 Gehrke, Willard Herman; October 1, 2008.

43 Brenner, Harold Andrew; April 30, 2009.

43 Buckley, Robert Allen; March 19, 2008.

49 Downham, Cyril Edward; June 28, 2008.

’51  Anderson, Robert Berge; February 26, 2009.

’52  Rutz, Lenard Otto; February 4, 2015.

52 Wong, George H.; December 21, 2015.

’56 Bender, Ostap; December 25, 2008.

’63  Sitzman, Jerry Clayton; January |, 2008.

’82 Kelbe, Richard Robert; October 23, 2008.
WI B 43 Schaeffer, Clifford Otto; December 26, 2008.

44 Suster, Robert James; May 21, 2005.

45  Zuercher, John David; May 7, 201 |.

’49  Panlener, Robert A.; April 9, 2010.

’49  Zaffrann, Albert Anthony; April 2, 2008.

’51  Bartels, Donald Henry; December 7, 2008.

’52  Heinrich, Bernard Fredrick; March 16, 2008.

’55  Schutz, William George; January |, 2008.

’57 Langteau, Palmer Joseph; December 20, 2008.

’57 Petersen, John L.; April 16, 2009.

61 Gillis, Edward Allan; April 11, 2008.

’64 Petrie, Thomas Walter; December 2, 2008.
WY A ’53 Bender, Donald Lee; November |3, 2015.

98 Melinkovich, Mike; May 21, 2009.

‘mputer Bonus What are the smallest and next small-
est bases for which the integer ba exactly divides abcde?
For bases 11 and higher, letters are used to represent
digits greater than 9, that is, a is used to represent 10, b
to represent 11, ¢ for 12, etc. Present your answer as base
10 integers.

—Don A. Dechman, 7X A 58

Here is a little extra Tickler to see if you are smarter than
a third grader. The following problem appeared on my
granddaughter’s 3rd grade math test.

.)Uble Bonus In the table, # represents an unknown oper-
ation on two numbers to yield a third number. Given that:
Il #4=5
2#2=6
3#6=1

What is the # operation, and what is the value of 4 # 4?7

Send your answers to any or all of the Spring Brain Ticklers
to Curt Gomulinski, Tau Beta Pi, P. O. Box 2697, Knoxville,
TN 37901-2697 or email to BrainTicklers@tbp.org as plain
text only. The cutoff date for entries to the Spring column
1s the appearance of the Swmmer Bent in mid-June (the
electronic version is a few days earlier). The method of solu-
tion is not necessary. Wewelcome any interesting problems
that might be suitable for the column. The Computer Bonus
and Double Bonus are not graded. Curt will forward your
entries to the judges who are F. ). Tydeman, CA A ’73; D.
A. Dechman, TX A ’57; ). C. Rasbold, OH A ’83; and the
colummist for this issue,

—H. G. Mcllvried lll, PA I"’53
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Centenarians

We add the names of three mem-
bers who have reached their second
century and been recognized in The
Bent. The full list is available at
www.tbp.org under Distinguished
members.

Theodore D. Bender, WA A’} 1
b. January 6, 1914
d. July 17,2015

James S. Braxton, NJ A 37
b. July 21, 1914
d. November 29, 2015

Norman H. Moore, NY I'’37
b. September 19, 1914
d. July 12, 2015

Bi-Spousal
We welcome more Tau Beta Pi cou-
ples to this most popular category.

Marcus J. Bracey, OH M’16
Michelle L. Bracey, OH M’16

Cynthia A. Cronin, NY N’8},
Robert J. Cronin, NY N8},

James P. Fairbanks, GA A’16
Meghan C. Ferrall, FL A’12

Jayme M. Allgood, AL A 09
Neal A. Allgood, AL A°’10

Janice S. Ferguson, MA 7’82
John Mardirosian, MA Z’81

James L. Griffin, NY N’81
Patience A. Jackson, MO A 93

Andrew W. Korinda, DE A 07
Christina D. Korinda, MI 7’07

Darlene S. Michelson, VA B ’86
Gregory J. Michelson, CA N’88

Amanda N. Parker, KS I"°04
Nathan K. Parker, KS 03

Korey M. Reber, OH Z°03
Susanne M. Reber, OH Z 01

Adrianne L. Spencer, KY A’13
David S. Spencer, KY A 13
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Ines C. Stuckert, MI I’13
Nicholas R. Stuckert, WY A 08

Cynthia A. Vinoski, TN A8}
Stephen B. Vinoski, TN A°85

James L. Woidt, NH A ’10
Stacey K. Woidt, MA H 10

Laura M. Zitella Verbick, IL Z’11
Zachary T. Verbick, WI A’11

Multi-Generation

Here are families with at least two

generations.

The Angileri Family
Frank A., MI I’88
Michael A., MI I"’83

Michael C., MI I"’15

The Atkinson Family
Lowell G., IN A 63
Mark A., IN A9}

The Barberio Family
Yvonne L., NJ B’83
Antonio J., NY 5’82

Andrea Lynn, PA A’11
Antonio E., PA A’15

The Badiru Family
AdedejiB.,, TN I’79
Ibrahim A., OK A ’99

The Bolender Family
John W., WI A 51
Robert J., CA B’86

The Bowman Family
Jeffrey L., PA B’73
Rebecca A., PA B’76

Joshua S., PA B’16

Bretschneider Family
Danny C., TX A°81
Macy L., TX A’1}

The Buran Family
Joseph E.,Jr., INT’75
Joseph R., FL A’13

The Bussiere Family
Neil E., PA I'’86 (uncle)
Nathan A., PA I’11

The Comoglio Family
Rick F., MD B’75 (uncle)
Caleb C., IN Z’15

The Debortoli Family
Mark J., VA A 87
Robert A.,, NY N’16

The Dechman Family
Don A, TX A’57
David A., VA B’82
James W., TX A’89

The Eason Family
Ernest D., CO B’71
Eric V., CO B’09

The El-Sharkh Family
Mohamed Y., AL E’87
Hadil M., AL E’16
Mohamed M., AL E’17

The Feidt Family
tWilliam E., PA A 67
William N., MS B’93

The Gabriele Family
Gary A.,, VT B’73
Jennifer A. Currey, NY I"°00

The Gaw Family
Craig A., IL I"’70
Nathan B., AZ B’13

The Gurniak Family
Anne E.,, NC I"’83
David T., PA E’81

Emily J., PA A’15

The Hampel Family
Daniel, NJ I"’53
Howard, MD A 90

The Harenberg-Martinez Family
Donald D., CA N’61 (grandfather)
Ashley N. Martinez , OR I"’17

The Hedstrom Family
TRobert A., NY I"’39
Joseph C., AL B’76

The Hockstad Family
Douglas M., M1 I"’89
Kelsey A., M1 I"’15

The Homiller Family
Annette Marie T., GA A ’86
James D., NC A’17

The Hrabak-Walder Family

Marguerit J. Hrabak, OH E 7}
Charles E. Walder, MI Z°79
Karen Hrabak Walder, M1 Z’S8),

(T indicates that member is deceased)



The Jacobson Family
Geoffrey L., NY © 76
Kaitlyn E., NH A’11

Matthew, NY I'’1},

The Jakowatz Family
T Charles V., KS B}4
+ Charles V., Jr., IN A 73

The Johnson Family
Paul R., MI Z’55
Mark A., MI Z°8},
Mitchell A, MIT’17

The Johnson Family
Roger W., MN A’79
Benjamin R., SD A1}

The Kaltenbach Family
Karl W, NY 77
Patrick W.,, NY I"'’15

The Kayse Family
Kevin S., CO B’78
Jordan L., TX I’16

The Kelnhofer Family
Richard W., WI 17’87
Elizabeth K., WI A1),

The Kewley-Port-Reading Family
Diane Kewley-Port, M1 "6}
Christopher R., VA B’00 (in-law)

The Klauber Family
fLaurence M., CA I"1908
1Philip M., CA I"’37

The Knisely Family
Robert C., OH 7’48
tCharles W., PA B9
Charles W., Jr., PA H’75
Carleton P.,, PA H’1),

The Kolevar Family
Kris T., MI 1’85
Matthew P., MI I"’1),

The Langenderfer Family
Brian A., OH Z°85
Claire R.,OH K18

The Lewis Family
tClarence 1., TX I"’39
Clarence 1., Jr., LA B’63

The Lott-Swafford Family
Charles R. Lott, LA I"’59
Ellen Lott Swafford, LA I"’88
Michael F. Swafford, LA I"’88
David C. Lott, NC I'’9}
Christa A. Swafford, LA I"’15

The McGinnis Family
R. Eugene, TN E’79
Raymond E., ITI, TN A’17

The Mcllvried Family
Howard G., III, PA "’53
Heather Himmelberger, PA B’85

The McLaurin Family
tBanks, Sr., TX A 1911
tBanks, Jr., TX A 44

The Maxwell Family
tJewell C., TN A’}7
Jewell C.,Jr., AL A’75

The Misnick Family
Susan A., NY 0’85
Emily M., MA H’16

The Mortenson Family
Victor A., Jr., ME A’70
Kathleen T., MD I"°06

The Moyer Family
tHarrison L., ME A ’30 (grandfather)
Stanley L., ME A’87
Kathleen, NJ A’16

The Narkiewicz Family
Gerard J., MA Z’82
Sophia D., RI B’08

The Pederson Family
tJerard M., PA I'’}7
tJerard M., OH A 70

The Penberthy Family
John T., MT A’75
Cailin M. Ventresco, ID A’13
EvanlJ.,,ID A1}

The Petroccia Family
Malcolm W., CT B’75
Heather M., FL A1}

The Pierre Family
Donald S., Sr., AL A’58
Donald S., Jr., AL E’90

The Potvin Family
Karen C., MA A°83
Nicholas B., MA A’16

The Presnell Family
Mary J., KY A’82
Kristin V., GA A’16

The Renard-Irvine Family
Guy D. Irvine, CA T’83
Catherine A. Irvine, AZ I'’15

The Riedel Family
Nelson A., OH I"’67
Kimberly S., OH "°90

The Rockhill Family
TRichard A., WI B’65
Andrew A., WI I"°90

The Rojas Family
Mario B., Jr., FL A’83
Mario B, IV, FL © 15

The Saville Family
TThorndike, NC B 1914
TThorndike, Jr., CA A ’}7

The Sayre-Cole Family
Clifford L., Jr., MD B’}7
Marie S. Cole, NY I"’8),

The Scala Family
Anthony J., NY =77}
Christopher W., NY £°05
Victoria A., NJ I"’15

The Scarbrough-Hoover Family
TRobert E. Scarbrough, TN A 53
Ashby B. Hoover Jr., FIL I"’92 (in-law)

The Scruggs Family
SueT., NC A’8),
Thomas A., FL A’15

The Streng Family
Martin K., NV A 83
Brian K., NV A’12

The Suchyta Family
Thomas J., MI A°85
Linda A., MI A’78

Paul J., MI A 08

The Sukup Family
Charles E., IA A’76
Eugene G., IA A’10
Jonathan H., TA A’12

The Sverdrup Brothers
George M., MN A 71
Keith A., MN A’75
Per G., OH I"’96 (nephew)

The Swalec Family
John J.,Jr., MA A°77
John W., MA A1),
Caitlin M., MA A’16

The Termaath Family
Stephen G., TX A 69
Stephanie C., PA B’93
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The Tielking Family
tJohn W., OH B’26
John T., MI I"’62

The Tom Family
TBernard J., CA 1’65
EricE.,,CA ©’16

The Troner Family
William A., F'L A’80
David B., FL A’15

The Wells Family
Eugene F., NY O ’50 (grandfather)
Judith Wells Vigar, RI A ’83 (aunt)
AlanT., RI B’16

The White Family
Robert D., VA A’76
Melissa J., NY I'’1},

Siblings
The Bent publishes brother and sister
members, plus twins as indicated.

The Bramblett Brothers
tErnest K., II, CA E’58
George C., CA E’59

The Carter Brothers
Reid, NY H’75
Bruce W., TX E’82

The Cattoi Brothers
Robert L., WI A ’50
William J., WI A ’57

The Cesiel Brothers
Gregory G., MI 7’83
Douglas S., M1 7’89

The Cortes Sisters
Stephanie P., PA A’17
Jennifer A., PA A’17

The Creveling Siblings
Christopher J., UT A’13
Peterd., UT A’15
Polly, UT A’17

The Dangora Siblings
Lisa M., MA ©’12
Daniel, MA ©°16

The Davidson Brothers

Lee A., OH A’65
Lynn E., OH A’76
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The Dean Twins
Randolph H., IL "’77
Robert K., IL "’77

The Dean Twins
AaronT., MI K’15
Jacob T., MI K’15

The Denninghoff Brothers
Daniel J., CO 20}
Matthew A., KY A’15

The DeOre Twins
Alan M., NC A’16
Ryan P., NC A’16

The Egbert Brothers
Ryand., UT B’15
Scott C., UT B’17

The Emberton Brothers
tGeorge E., MA B’}
TThomas S., MA B’}

The Friant Brothers
tDavid R., WV A 45
Ray J., WV A 52

The Fricks Siblings
Charles T., TN I"’1},
Amy M., TN I'’15

The Graves Twins
Daniel A.,, TN A’16
Robin C., TN A’16

The Greenwood Twins
Jacob R., UT B’17
Taylor E., UT B’17

The Harkous Sisters
Giselle F., CA T’15
Janelle G., CA T’17

The Hasnain Twins
Aqib A, TX E’16
Munib A., TX E’16

The Herzberg Brothers
tErnst, MA E’51
tRobert F., MA E’51

The Huynh Twins
Nicholas D., NV B ’17
Randolph Chase D., NV B’17

The Taquinta Brothers
Eugene J., WI A7},
Lawrence J., WI A 83

The Inan Brothers
Baris E., OR I"’16
Nihat C., OR I'’16

The Jewett Twins
Michelle, CA Z°17
Nicole M., CA Z’17

The Kanaby Brothers
Randel R., M1 Z°70
Kenneth D., MI Z°73

The Kanadi Brothers
Richard V., CA A’15
Patrick S., CA A’15

The Kent Twins
Katherine E., MT A’15
William H., MT A’15

The Khan Brothers
Saad N, FL I'’15
Sarmad N., FIL I'’16

The Knapen Twins
Elisabeth M.-S., NV A’17
Helena M.-R., NV A’17

The Lallmamode Sisters
Tasleema T., AZ B’97
Noor, AZ B’15

The Leung Twins
Jordan J., CA A’17
Preston M., CA A’15

The Louis Brothers
Mitchell A., OH I"’1}
Michael F., OH I"’16

The Love Brothers
Matthew Y.L., WY A 16
Michael E., WY A’17

The Mallery Brothers
Erie, NY ©°16
Peter M., NY ©°’18

The Martin Brothers
Sean P., NY N’16
Conor, NY N’17

The Moore Twins
Cadend., AL E’16
Matthew E., AL E’16

The Murphy Twins
Conor J.,CA 0’16
Sean M., CA 0’16



The Notaros Sisters
Jelena, CO B’15
Milica, CO B’17

The Olsen Twins
Luke, NV B’17
Zakai, NV B’17

The Parrott Twins
Benjamin D., TN A’15
Alexander C., TN A’16

The Pedrazas Hinojosa Twins
Micaela N., CO A’17
Michelle A., CO A’17

The Pierce Brothers
Connor D., NY IT’17
Reginald D., NY IT’15

The Plascencia Brothers
Joel P.,, CAK’16
Rogelio 1., Jr.,, CA K16

The Pons-Siepermann Siblings
Carlos A.,, MI I"’13
Ines C. Stuckert, MI I'’13

The Ray Twins
Gannon J., AL A’17
Tanner N., AL A’16

The Rodi Siblings
Christina M., VA E 06
Robert M., VA E’17

The Rojas Twins
Santiago, MA A’16
Sebastian, MA A’16

The Roswurm Brothers
Jacob S., OK A’17
Stephend., OK A’17

The Ruberte Siblings
Ramon A., PR A 00
Lissette M., PR A 01

The Rucinski Twins

Justin W., MI A’15
Scott H., MI A’1}

$$ Benefit for Members

The Ryan Brothers
Tylerd., MO B’15
Nathan P., MO B’17

The Schaeffer Twins
Bryan A., DE A’15
Shaun B., DE A’15

The Scheffel Siblings
Kera N, IL I"’15
Kyle P, IL I"’15

The Steiner Brothers
Colton D., NY N’11
Mitchell D., NY N’13

The Snodgrass Twins
Allison M., AZ B’15
Amanda, AZ B’15

The Sunyecz Twins
AlecJ.,OH I"’16
TIan L., OH I'’16

The Tate Brothers
Zachary G., TN E’15
Hunter L., TN E’16

The Teich Twins
Benjamin P., WI B’17
John M., WI B’17

The Vinoski Brothers
Stephen B., TN A °85
James M., TN A 87

The Watts-Willis Brothers

IanL.,,CAY’15
Tristan A., CA @’15

The Zamin Brothers
Syed Ali, LA A’11
Syed Abbas, LA A’16

The Zarei Siblings
Keyan, IA B’15
Sanam, [A B’15
Kasra, IA B’16

Authors
(Continued from page 19)

those of Scott Adams, the creator of
Dilbert. He has written Random Mus-
mgs of an Ordinary Guy, a collection
of witty anecdotes, political and social
commentary, humor, wide-ranging
ideas, and thought-provoking observa-
tions. Publisher is CreateSpace.

Stuart G. Walesh, Ph.D,, P.E., Indiana
Delta ’63, has published his latest
work Introduction to Creativity and
Innovation for
Engineers. Fol-
lowing from his 40
years of engineer-
ing, education,

and management
experience in the
government, aca-
demic, and private
sectors, he offers
neuroscience-based
knowledge and methods to enable you
your organization to work smarter.

Jack Welch, born John F. Welch,
Ph.D., Massachusetts Zeta '87, and
wife Suzy have authored The Real-
QYT Life MBA: Your
JACK & SUZY No-BS Guide to
Winning the Game,
Buwilding a Team,
and Growing Your
Career. It’s the
latest follow-up to
their international
blockbuster Win-
ning and is billed
as an “essential
guide for everyone in business today
that explores the most pressing chal-
lenges related to creating winning
strategies, leading and managing oth-
ers, and building a thriving career.”
Publisher is HarperBusiness.

Members may be eligible for an additional

discount off their automobile insurance.

GEICO.
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ALUMNI NOTES

California Alpha
Michael E. Navolio Jr., '73, has
received a Lifetime Legacy Award
from Child
Legacy Inter-
national and a
Southwestern
Energy Pres-
ident’s Award
(stewardship
category)
for leading
the Mount
Kilimanjaro
Clean Water
Climb for
five consecutive years. This raised
over $1.1 million dollars bringing
clean water to over 2 million people
in Malawi, Africa. He has worked in
the oil and gas industry for 40 years.

Colorado Delta
Wade O. Troxell, Ph.D., ’80, has
been elected to his first term as
mayor of Fort Collins, CO. Previ-
ously, he was a NATO Post Doc-
toral Fellow at
the University
of Edinburgh
and has been
on the faculty
in the Colorado
State University
department of
mechanical engi-
neering since 1985. He has been
elected twice as a member of Fort
Collins City Council and held posts
including chair of the National
League of Cities Universities Com-
munities Council.

Georgia Alpha
Zahed Siddique, Ph.D., '94, has been
appointed associ-
ate director of the
school of aero-
space and mechan-
ical engineering

\
4 at Oklahoma Uni-
‘ versity. Siddique
is also a professor
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of engineering at OU. His new role
will include working “to improve the
school’s profile to both internal and
external stakeholders, involvement
in special projects, and the capstone
program.”

Indiana Beta
Gregory A. Hubbard, 94, received
a master’s degree from MIT and has
become chief engineer for General
Motors’ extended-
. range vehicle and
hybrid propulsion
systems divi-
| sions. He leads
engineers from
throughout the
world to develop
propulsion sys-
tems for the Chevrolet Volt, Cadillac
ELR, and other sustainable cars of
the future.

Indiana Gamma
Ted H. McCourtney, '60, and wife
Tracy have gifted $2 million to
Pennsylvania
State University.
This will create
two new profes-
sorships, in the
McCourtney
Institute for
Democracy and in
the department
of psychology. She graduated from
the university and became a social
worker, while he became a partner
at pioneering capital fund Venrock.

lowa Alpha
Richard S. Graff, '48, is a World
52 i War II combat veteran
L% in Ashburn, VA. He now

puts on his U.S. Army
¢ uniform and speaks at
local school students to
M tell them about the war
= and the meaning of being

. thankful. Graff wants
them to know that “a
combat death is not a

statistic.” The 91-year-old retired
engineer has 4 children and 11
grandchildren.

Massachusetts Beta
Arvind Malhan, ’95, has been named
as a partner of the private equity
firm New Silk
Route in New
Delhi, India. He
joined NSR in
2010 as a principal
and previously
worked as an
executive director
at JP Morgan
Private Capital Asia, and director of
TVG Capital.

Massachusetts Epsilon
Logan C. Jackson, ’16, has been
named as Northeastern’s first
Rhodes Scholar and will do an M.Se.
in social interven-
tion and policy,
and an M.Sc.
in education at
Oxford. She is a
civil engineering
major, chapter
president for the
National Society
of Black Engineers, and plays viola
in her university’s symphony orches-
tra.

Massachusetts lota
Stephen J. Adamshick, Ph.D., ’10,
has become an assistant professor of
electrical engineering in the West-
ern New England University college
of engineering. Adamshick has an
extensive research background in
nanotechnology, where he worked
for both the college of nanoscale sci-
ence at SUNY Polytechnic and most
recently IBM Research developing
7 nm transistor technology.

Missouri Alpha
Darrell E. Melton, 56, is a retired
NASA engineer who began his
career in 1960 with the Marshall



Space Flight Cen-
ter, Huntsville
AL. He invented
arocket engine
pressure switch
which allowed

a dual means of
operating the
switch, either with
system pressure or calibrating pres-
sure. It was a quick way to check
pressures up to launch, and was
used in Saturn V. Since retirement,
Melton has lived in Springfield, MO.

Missouri Epsilon
Adnan Gabeljic, ’14, has re-signed
with United Soccer League club
Sacramento
Republic. He first
joined the club in
2015, appearing
in 17 matches and
scored five goals
in all competi-
tions, including a
hat trick against
Chula Vista FC in the U.S. Open
Cup. Gabeljic’s hat trick was the
first by a player of Bosnian heritage
in U.S. Open Cup history. The for-
ward has been training with Mexi-
can Liga MX club Atlas FC. He will
train with the Atlas FC first team
during the USL off-season.

New Jersey Delta
Sarah H. Cen, ’16, has been
awarded a Daniel M. Sachs Class
of 1960 Graduating Scholarship
to travel abroad after graduation.
She is a mechanical and aerospace
engineering major and will pursue a
master’s degree in engineering sci-
ence at the University of Oxford’s
Worcester College. Cen will focus
her research on mobile robotics and
autonomous transportation systems.

New York Kappa
John W. Betz, Ph.D., '76, has been
honored by the
International
Association of
Institutes of
Navigation with
its John Harri-
son Award. This
award for out-

standing contributions to navigation
is presented once every three years
at the IAIN world congress. Betz
received it in Prague. He is a fellow
of The MITRE Corporation and was
recognized for innovations in signal
modernization for global navigation
satellite systems, and contributions
to global navigation satellite sys-
tems.

Tennessee Alpha
Chad L. Davis , '07, has been pro-
moted to scientist at Orbital ATK

e (formally Orbital
Sciences Corp.)
where he is the
Houston Opera-
tions Lead. He
supports the
commercial con-
tract delivering
supplies to the
International Space Station as a mis-
sion ops lead working directly with
Mission Control at NASA Johnson
Space Center. He is also deputy
project manager on NASA’s project
developing a deep space habitation
system for exploration in support of
the journey to Mars. Davis serves as
an Air National Guard reserve pilot.

South Dakota Alpha
Larry A. Simonson, Ph.D., P.E,, ’69,
has been named the new alumni
director of the
South Dakota
School of Mines
and Technology
Alumni Associa-
tion. He had been
a development
officer at the SD
Mines Foundation
for the past eight years, and served
as TBIT Association President from
2006-14. Professor Emeritus Simon-
son was a faculty member in the
electrical and computer engineering
department for 32 years, including
four years as department chair.

Texas Alpha
Joan F. Brennecke, Ph.D., 84, is
the recipient of a U.S. Department
of Energy grant “for research that
could fundamentally change the
way the country uses and produces

energy.” This
was announced
by the University
of Notre Dame
where she is a
chemical and
biomolecular
engineering pro-
fessor. Brennecke
will study how ionie liquids, or salt
in a liquid state, can improve the
efficiency of carbon dioxide capture.
She previously led a research team
in 2004 that demonstrated ionic lig-
uids have the potential to efficiently
capture CO, from the flue gas of
coal-fired plants.

Wyoming Alpha
Gordon W. “Jeff’ Fassett, P.E, 74,
has become director of the Nebraska
Department of Natural Resources.
He was direc-
tor of the water
rights strategic
program for
HDR Engineer-
ing, Inc., where
he was involved
with water sup-
ply, water rights,
and water resources development
projects across several states. Fas-
sett also kept a water rights and
resources engineering practice in
Wyoming and Colorado for munici-
pal and state government, energy,
mining, and private landowner cli-
ents.

Write Your
Own Note!

Your fellow Tau Bates are interested in
news about you. Send items about civic
activities, honors won, weddings, births,
promotions, changes in address, etc. to
Tau Beta Pi, P.O. Box 2697, Knoxuville,
TN 37901-2697 or to alumnote@tbp.
org. Material for publication must be
received for the Spring issue by Febru-
ary |, Summer issue by May |, Fall
issue by August |, and Winter issue

by November |. Include name, address,
chapter, class year, and email address
or phone number. Thank you!
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The PC Weenies

WHEN I W,
COLLEGE, BOB, WRITE BORING AT LEAST

MYSELF INT TRAINING GUIDES YOU’RE STILL
SCI-FI STO ON CE%E%RATE WRITING

FICTION.

© 2014 KRISHNA M. SADASIVAM = WWW.PCWEENIES.CO

WWW.PCWEENIES.COM WITH PERMISSION FROM KRISHNA M. SADASIVAM, TN A '95
[ ] , [
Advertiser’s Index Member Benefits
ADVERTISER  WEB ADDRESS PAGE NO. SEE COMPLETE LIST at tbp.orgimembl/benefits.cfm
Lincoln Labs www.llmit.edu/employment 3 ¢ GEICO—additional discounts on automobile insurance.
BAE Systems www.baesystems.com Cover 4

¢ Linkedln—join 22,000 members in our official group for profes-
sional networking and career discussions. (Search: Tau Beta Pi
Engineering Honor Society)

* Local Hospitality—access to a worldwide inventory of hotels at
exclusively discounted rates.

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

* SIRVA Home Benefits—discounts on real estate, mortgages, and
moving services.

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

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

Tau Beta Pi Insignia
Integrity and Excellence in Engineering

Call 865-546-4578, or visit the online store at www.tbp.org/store.cfim for complete pricing and availability of
colors and sizes. Orders are accepted online, over the phone, or by mailing this form with payment.

Member’s Name: TBII Chapter & Class:
Shipping Address: Day Phone:
Email:
Item Description Quantity Price

Mail your order and check to:

TAU BETA PI
P.O. BOX 2697 Total Amount Enclosed:

KNOXVILLE, TN 37901-2697
ORDERING INFORMATION: ALLOW 8 WEEKS FOR DELIVERY OF JEWELRY & CERTIFICATES & 12 WEEKS FOR DELIVERY OF CUSTOM-MADE RINGS.
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Use your science and engineering expertise

to solve some of the most difficult technology
challenges facing the U.S. defense and
intelligence communities. We solve real-world
problemsand support customers who put
themselvesin harm’s way for our protection.

This customer-funded research and
development organization seeks experts in
multi-intelligence exploitation, radio-frequency
microelectronics, electro-optical/infrared sensors
and countermeasures, cognitive processing and
autonomy, mission planning, and cyber security
and warfare.

www.baesystems.com

nnovation Is
the Mission

We are looking for experienced people for the
following positions:

- Artificial intelligence engineer
—Chiefengineer/ chief scientist

- Cyber defense and networking director

- Cyber operations and systems director
—Electromagnetic phenomenologist

—Fusion algorithm researcher

—Senior principle research and systems engineer

—Signal exploitation researcher

INSPIRED WORK



