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The items surroundi ng Rachel Covault's 

desk include bits of disassemb led fencing 

foils, a picture of a stray dog that followed 

her for severa l miles on a search for a 

nonexistent castle, and a coup le of pillows 

that are used less often than they shou ld 

be. She is most likely in front of th at desk, 

too, but if not, congratu late her for escap

ing. 

Jen ldziorek is a "sort-of senior" biology 

student who dreams of one day becoming 

an ora l surgeon. Until then, she ca n be 

found tearing around down by the Missis

sippi, attempting to barbeque in her three

foot-square "backyard;' or eat ing ridicu

lous amounts of ch icken wings at Sally's. 

She is happy to find that they now make 

Peeps for all holidays. Her favorite quote 

comes from her siste r: " Dad says your 

whole life is a vacation:' 

When electri ca l engineering student Nate 

Johnson isn't cru ising arou nd in his shiny 

blue (Jen: Green!) convert ible, he is re

sponding to nasty emai ls and posting 

them on the wall. He enjoys jamming out 

to th e tunes of Blues Travel er, p laying gui

tar, and pag ing through old Technolog is

sues in sea rch of th e mysterious censored 

arti cles. 

In her third year of co llege, Andrea 

Mosher thinks she will major in landscape 

architecture. Will she become an actua l 

landscape arch itect? She isn't su re. But 

wh atever she ends up doing will undoubt

ed ly be accompanied by her hobbies of 

traveling, read ing, golfing, running , volun

teering, and more traveling. 

2 FALL 2001 MlNNlSOIA IECHNOLOG 

i i 
. 

/ -
~ . 

Steichen 

Walter 

Junior Bethany Steichen hopes to be a 

chem ica l engineer. She hails from the far

off land of Manhattan ... Kansas. Her inter

ests inc lude music, political act ivi sm, and 

tennis. Bethany also thinks travel is ab

solutely sc rummy! 

EricTsai is a chem ica l engineering senior 

who enjoys reading, running, and medita

tion. After graduating this spring, he plans 

to pursue dual graduate degrees in envi

ronmental engineering and public policy. 

Michelle Walter is a junior in sc ientific 

and technica l communication. (That's in 

COAFES, by th e way.) If Michelle had a 

mi ll ion dollars, she'd sit around and do 

nothing . But since she doesn't, she gives 

ca mpus tours, plays volleyball with her 

Ambassador friends, hangs out in the 

Technolog office, and prays that the Inter

net in her apartment doesn't break. 

Roger R. Pumpkin is a freshman in Ar-r-r

cheo logy. When not searching for th e 

treasure of the Sierre Madre, he enjoys at

tracting women with his sexy earring, re

vea ling w hat's under that eyepatch, and 

hanging out with other magazine mascots 

like the plant. There's a fire burning inside 

him that fuels all his endeavors. 
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Blind faith 
The Internet as a source of information 

H 
umans are driven by our need for information. We wake up every 
morning to read the daily newspaper and close out our day by 
watching the evening news. We have an innate need to know ex
actly what is going on in the world. And as more and more peo
ple enter the Information Age, we are using the Internet for those 

immediate information updates. 
The Internet is a remarkable technology. It allows anyone to access the latest 

in current events instantly. News stories appear on CNN's website almost as fast 
as they can be typed. No video to edit, no broadcasts to schedule, and no news
papers to print. But there is a quote that is often used in the computer industry: 
"A computer lets you make more mistakes faster than any invention in human 
history-with the possible exceptions of handguns and tequila ." This is especial
ly true in the world of Internet news. 

The ultimate goal of any news media organization is to report the latest in
formation first. The Internet has allowed the media to achieve that on a whole 
new level. But it has also allowed them to report on breaking news without going 
through the fact checking that would normally happen before a story is pre
sented. This will inherently lead to mistakes being made and news being misre
ported. 

With so many people connecting to the Internet these days, misinformation 
spreads like the proverbial wildfire. Following the September 11 attacks, every 
possible scenario, whether fact or fiction, was being reported on the Internet as 
truth . A shocked nation was ready to except anything in order to explain what 
happened. 

More recently, a story surfaced about the iLoo, a computer-enabled portable 
toilet that Microsoft planned to use in Britain. The iLoo would allow its "users" 
to check their email and surf the web while taking care of .. . um ... other needs. 
Many news sources, both Internet-based and in other media, immediately picked 
up on the story. Microsoft issued a news release stating that the iLoo was simply 
an elaborate April Fool's joke and apologized. It then issued another press release 
informing the public that the iLoo was indeed real, but that the project had been 
killed. 

For weeks afterwards Internet news sources were still not reporting the story 
with complete accuracy. Certainly Microsoft didn't help the situation, but many 
news services could have corrected their stories with a little research. 

So what does this mean for the portion of the public that gets its daily dose of 
current events from the Internet? Well, a little healthy skepticism might be called 
for. Everyone knows that humans make mistakes. Most people know better than 
to get involved in things like get-rich-quick schemes because of skepticism. But 
why should we feel any different about getting our news from the Internet? 
Should we have blind fa ith because the top of the page says AP or CNN or CBS 
or ABC or ... ? 

-Nate Johnson, editor 

WINTER 2004 
VOLUME 8 3 , NUMBER 3 

STAFF 

Editors 

Design Editor 

Web Editor 

Nate Johnson, Michelle Walter 

Andrea Mosher 

Eric Caron 

Circu lation Manager Jen ldziorek 

Advisors Sharon Kurtt, Paul Sorenson 

For information about how to become a part of 

the Minnesota Techno log staff, ca ll 612-624-9816 

or emai l technolog@it.umn.edu. 

Opinions expressed in the M innesota Technolog 

are not necessarily those of the Univers ity of 

M innesota, the Inst itute ofTechnology, the IT 

Board of Publicat ions, or the M innesota Tech

nolog staff. 

SUBSCRIPTIONS 

Minnesota Technolog is published three t imes 

per academic year. A $12 per year donation is 

requested to offset publish ing and distribution 

costs. Please make checks payable to Institute of 

Technology Student Publications and send to the 

address below. Periodicals postage paid at M in

neapolis 55401. 

ADVERTISING 

For info rmation about advertising in the Min

nesota Technolog, cal l 612-624-9816 or email 

technolog@it.umn.edu. 

CONTACT INFORMATION 

5 Lind Ha ll • 207 Ch urch Street SE 

Minneapolis, MN 55455 

612-624-9816 

technolog@it.umn.edu 

techno log .it.umn.edu 

ENGINEERING COLLEGE 
MAGAZINES ASSOCIATED 

The Minnesota Techno/og is a GtM~ 
founding member of Engineering 

College Magazines Associated. 

UNIVERSITY OF MINNESOTA 
The University of Minnesota is an equal oppor

tunity educator and employer. This publication 

is available in alternate formats upon request. 

Call 612-624-9816. © 2004 by the University of 

Minnesota Board of Regents. All rights reserved . 

MINNESOTA TlCHNOLOG WINTlR 1001 



BY JEN IDZIOREK 

nything is possible, we are 
told, but only some things are 
probable. 

Is it probable that years from 
now you'll be walking down 
the street and see an exact 
replica of yourself smiling 

back? Not really, but it is possible. 
Everyone has heard of Dolly the 

sheep, the first successfully cloned ani
mal. To create Dolly, researchers re
moved the nucleus of an unfertilized 
egg from a Scottish Blackface sheep, re
placed it with a nucleus from the mam
mary gland of a Finn Dorset (pure 
white) sheep. A small jolt of electricity 
was used to fuse the nucleus to the cyto
plasm of its "new cell" and to start the 
dividing process. The new cell was 
placed in the Scottish Blackface sheep's 
reproductive system to grow. 

The scientists conducting the experi
ment had no doubt they had successful
ly cloned a sheep when the Blackface 
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mother gave birth to a white sheep-a 
feat that is genetically impossible under 
normal conditions. And so Dolly was 
created, changing the frontiers of sci
ence with her birth. Since then, many 
other types of animals have been 
cloned, and several groups around the 
world claim to have cloned humans. Al
though these claims are largely unsub
stantiated, it's hard to deny that human 
cloning is a looming possibility. 

But how long will it be until this 
technology is applied to humans? One 
promising advancement in such genet
ic research has been made in the treat
ment of massive burns. 

The main danger of severe burns is 
death due to the wounds leaking large 
amounts of fluid . (A small-scale exam
ple of this is the blister that forms when 
you burn your finger.) The most impor
tant factor is to get a temporary cover
ing of skin. Skin from other humans or 
even animals may work for a few 
days-until the patient's immune sys-

tern attacks and destroys the graft. The 
only permanent replacement can be 
skin from the same person. 

The most common method is to re
move pieces of skin from elsewhere on 
the body and graft them onto the burn, 
where they grow like plants until the 
whole area is covered. 

But patients with large, severe burns 
don't have enough spare skin to cover 
the wound. Growing new skin in a lab
oratory from each patient's undifferen
tiated cells offers a promising alterna
tive. 

Playing God? 
The question on everyone's mind is, "Is 
it right?", and every mind has a differ
ent answer. Some people call it "playing 
God," and frown on the idea that we 
should take such measures into our 
hands. "Only (enter preferred deity 
here) creates," they say. And yet, for the 
most part, we choose when and how 
often to reproduce. 



Another argument is, "(Enter pre
ferred deity here) gave you the body 
and mind you have, and you should be 
happy with them." Yet you can change 
the color of your eyes with contact lens
es, dye your hair, tan your skin, sculpt 
your body at the gym, and completely 
change your appearance. Is the differ
ence, then, altering ourselves instead of 
altering someone who isn't born and 
therefore has no say? 

Parents can already choose to abort 
a child with undesirable genetic traits or 
conditions. This practice-though 
looked down upon by some-is legal in 
many states and widely practiced. And 
would the revision of a few traits be less 
extreme? 

There is no clear place to draw the 
line. Everyone has an opinion on when 
life begins, and whether tampering with 
an embryo is indeed playing God. 

No pain, no gain? 
Having braces and bleaching your teeth 
costs a lot of money. (Just ask my par
ents.) If we were able to choose what or 
whose DNA is used to make a child, we 
could, hypothetically, have children 
born with perfect teeth. 

But that's not all. Many enthusiasts 
hope that within their lifetime, the com
bined technologies of cloning and DNA 
splicing will allow us to eliminate many 
diseases that plagues humankind: in
fertility, defective genes, cancer, and cell 
mutation that leads to debilitating dis
ease. 

Being able to "custom design" chil
dren to have whatever genes they deem 
desirable will seem like a card trick next 
to a Las Vegas magic show. Some even 
believe that cloning may be the answer 
to reversing the aging process. (This 
may seem like jumping the gun a little, 
but we did once think that Earth was 
flat!) 

There are even people who hope to 
eliminate pain. A syndrome called 
Riley-Day renders its victim unable to 
feel pain, hot, or cold but sti ll experi
ence some degree of pleasure. Some be
lieve that we should select for this con-

dition in our children to make their 
lives better. 

What cou ld be wrong with that? 
Many things. I know first-hand. Several 
years ago the nerves on the left side of 
my knee were severed without the 
chance of regrowth. One day, while div
ing off my dock, I hit something flat on 
the bottom of the lake with my knee. I 
didn't feel the deep cut it caused, which 
started bleeding profusely as soon as I 
got out of the water. I discovered the in
jury only after someone pointed it out 
to me. 

Without the ability to feel pain, peo
ple could be seriously injured without 
realizing it. What good would a pain
less life be if it ends prematurely? 

This brings about a broader point: Is 
something really "good" or "better" if 
there is nothing to contrast it with? Do 
the idiosyncrasies of life make it worth 
living? 

The price of perfection 
Economic theory suggests that the price 
of something is not just the monetary 
cost but also what you give up to get it. 
Of course creating perfect children will 
be an option only available to the 
wealthy for a time, but, like all technol
ogy, it will eventually arrive at a price 
more affordable to all. (But isn't it still 
disturbing that one day there could be a 
market entirely for your child's fea
tures?) Even then it might be expensive, 
but so are big-screen TVs, and everyone 
and their grandma has one of those . 

But other costs might incur. In the 
movie Gattaca, the main character is 
one of the few chi ldren born naturally 
in a world genetically altered (and sup
posedly superior) humans. He and oth
ers like him are seen as freaks, unsuit
able to live among their spliced peers. 
He spends his life running from the 
truth to avoid discrimination, and ends 
up risking his very existence to fit it. 
(For the less sci-fi enthusiastic, the Dr. 
Suess book The Sneetches shows the divi
sion of birdlike creatures into the supe
rior star-bellied Sneetches and the infe
rior starless, plain-bellied Sneetches.) 

These stories prompt us to think 
about the psychological effects that ge
netic modification of humans would 
have on the population. How many 
wars have been fought between people 
from two walks of life who couldn't see 
that different and better aren't the same 
thing? 

Big questions 
Current government regulations make 
the answers to most of these questions 
moot. The use of federal funds for 
cloning research has been banned, and 
many states prohibit cloning research 
altogether. 

But as researchers in other nations 
make advances in cloning research, the 
U.S. will inevitably rejoin the quest to 
conquer this new scientific horizon. 
We're already breeding genetically su
perior farm animals as well as growing 
genetically superior veggies . How much 
farther until we begin to engineer our 
children? Wealthy, infertile couples al
ready seek out smart, attractive young 
women as egg donors. What's the dif
ference? Has it a lready begun without 
us realizing it? 

A little piece of paper with a picture 

drawn I floats on down the stream till the 

wind is gone I and the memory now is like 

the picture was then I when the paper's 

crumpled up it can't be perfect again 

- Linkin Park 

Whatever the future brings us, there 
will be no turning back. The downsides 
may not be readily apparent, but we 
will find them-if we haven't already. 
We didn't notice that chlorofluorocar
bons were deteriorating the atmosphere 
until it was too late, but we still can't do 
completely without them. 

Maybe moderation is the key. 
Maybe Earth will be crawling with 

intellectual beauties within a century
if it's still here. 

Maybe it won't make life better. 
Maybe it will. • 
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Behind the Bricks: Amundson Hall 

Neal Amundson 
Smith. Kalthoff. Tate. Amundson. 

Shepherd. Lind. Although hun

dreds of IT students pour through 

buildings bearing these names on 

a daily basis, few of us know any

thing about the people for whom 

they are named. This new series, 

"Behind the Bricks," provides bi

ographical insight into the influ

ential scientists and engineers 

who helped shape the Institute of 

Technology and whose legacies 

live on within the walls of our 

buildings. 

BY ERIC TSAI 

n May 17, 1979, the Universi
ty's board of regents gathered 
to rename the chemical engi
neering building in honor of 
an alumnus and former facul
ty member whose influence ex

tends far beyond campus, encompass
ing the entire field of chemical 
engineering. 

The distinction was bestowed upon 
Neal Amundson, who led the Depart
ment of Chemical Engineering and Ma
terials Science from 1949 to 1975. 

"The great feeling is impossible to de
scribe," Amundson, now 87, recalls of 
the honor. 

Born in 1916, Amundson grew up 
from modest beginnings in a middle
class St. Paul neighborhood. His father, 
Oscar, lacked any schooling; his mother, 
Hazel, had only a fifth-grade education; 
and none of his immediate family went 
to a university. 
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But when Amundson graduated from 
St. Paul Central High School, his father 
insisted that he attend the University to 
make a better living for himself. 
Amundson says he never considered at
tending any school other than the Uni
versity of Minnesota, and that fall he 
enrolled at a tuition of only $32.40 per 
quarter. 

A promising student 
Amundson arrived at the University in 
1933, unsure of the direction he wanted 
to take. His first inclination was to fol
low the advice of an uncle and major in 
civil engineering. Later he became ac
quainted with a few chemistry students 
and decided to switch to chemistry, he 
says, only to switch to chemical engi
neering because his "laboratory tech
nique left much to be desired." At the 
time, success in organic chemistry re
quired one to be a proficient glass blow
er, Amundson recalls. 

During his freshman and sophomore 
years he worked part time as a janitor to 
earn money for tuition, fees, and books. 

After graduating from the University 
in 1937, Amundson worked for two 
years as a process control engineer at 
Standard Oil Company of Louisiana 
(now part of ExxonMobil). But he says 
he soon found that he "wasn't the cor
porate type" and returned to the Univer
sity to complete a master's degree in 
chemical engineering in 1941 and a 
doctorate in mathematics in 1945. 

A new formula 
When Amundson joined the University's 
chemical engineering faculty in 1947, 
chemical engineering education andre
search was, in his own words, "extreme
ly dull" and lacked any rigorous form of 
analysis. Research focused on gathering 

Neal Amundson led the Department of 
Chemical Engineering and Materials 
Science for 25 years. 

empirical data for industrial applica
tions and involved tedious tasks like de
termining heat and mass transfer coeffi
cients. 

In both undergraduate and graduate 
education, the focus was on industry. 
Students merely memorized facts about 
equipment and industrial processes, and 
laboratory work was based upon 
demonstrating procedures rather than 
principles. 

"They trained students as if they all 
were going to work for the DuPont Com
pany," Amundson would later recall. At 
the time, there was no study of transport 
processes, process control, fluid mechan
ics, or reaction engineering. In fact, 
Amundson was motivated to get his 
Ph.D. in mathematics in hopes of avoid
ing the tedium of this purely industrial 
form of chemical engineering. 

But out of this distaste grew a new vi
sion for chemical engineering. In his 



own research, Amundson wanted to 
move away from industrial chemistry, 
and he quickly became known for utiliz
ing his background in mathematics to 
formulate new tools, techniques and in
sights for solving a wide range of com
plex, chemical engineering problems. 

"What was pioneering [about 
Amundson's research] was introducing 
the idea of mathematics as a tool for 
studying the behavior of reactor sys
tems," says Professor Ken Keller. "That 
was an enormous change that made our 
field a very dynamic field ." 

Amundson became known for pio
neering the use of computers and ap
plied mathematics to solve chemical en
gineering problems. 

In 1956, when computers were still in 
their infancy, he formed an association 
with a computer company, Univac, to 
solve complex differential equations for 
disti llation applications. This was at a 
time when results came out in the form 
of punch cards, Fortran had yet to be in
vented, and computers were so massive 
that they occupied the better part of a 
very large room. 

Amundson also made dramatic ad
vances in chromatography and ion ex
change and modeled solid-fluid interac
tions in fixed and fluidized beds. He 
wrote a 12-part series of papers on his 
research on chemical reactor stability 
and control that totaled 287 pages in 
Chemical Engineering Science, a distin
guished journal. 

The insights gained from examining 
chemical engineering problems in a 
mathematical light was revolutionary 
for the field. 

"Amundson has shown the power of 
mathematical methods, not so much in 
calculation or design, but mathematics 
in its penetrating powers of analysis, its 
ability to show the essence of a prob
lem," says Professor Emeritus Rutherford 
Aris. 

Amundson responds to such praise 
with humility. "Anybody with the train
ing and interests that I had would have 
done the same thing," he says. 

But Amundson's reforms didn't stop 
with his own research interests. A man 
of extraordinary vision and direction, he 
hoped to create an entirely new depart
ment. 

Building a winning team 
When Amundson became head of the 
chemical engineering department in 
1949, it was a "third-rate, backwater" 
department located in the "bowels of 
Smith Hall," says Keller. At that time, 
the department consisted of seven facul
ty members (including Amundson), two 
instructors, 12 teaching assistants, a 
machinist, a secretary, and an annual 
budget of only $80,363 . But soon after 
Amundson took the helm the depart
ment moved into a new 65,000-square 
foot-building that is now the east section 
of Amundson Hall. The new building 
marked the beginning of a new era for 
the department under Amundson's lead
ership. 

During a sabbatical at Cambridge 
University from 1954 to 1955, Amund
son started to formulate his designs for 
an ideal chemical engineering depart-

mathematician whom he'd met at Cam
bridge, in 1958. Later that year they 
were joined by fluid mechanics specialist 
Bill Ranz, bioengineer Arnie Fredrick
son, and theoretical chemist John 
Dahler. L.E. "Skip" Scriven brought a di
verse range of expertise in 1959, and 
chemical physicist Ted Davis (who is 
now IT dean) and biomedical engineer 
Ken Keller (who later served as the Uni
versity's president) joined in 1963 and 
1964, respectively. Lanny Schmidt and 
Bob Carr, who both had physical chem
istry backgrounds, joined in 1965. 

In 1970 the chemical engineering de
partment merged with the materials sci
ence program, and Amundson hired 
Chris Macosko, whose polymer expertise 
cemented the two departments' ties. 

Amundson, described as "quintessen
tially unbureaucratic, " made strong
willed decisions based on quick-witted 

Amundson's approach was simple yet daring: Recruit a 
multidisciplinary collection of young professors, "retrofit" 
them as chemical engineers, and mobilize them to make 
breakthroughs in education and research. 

ment, one with a faculty from diverse 
backgrounds that would "incorporate 
more of the fundamentals of mathemat
ics, chemistry, and biology" to spark in
novation to chemical engineering. 

When he returned from Cambridge, 
he set out to fulfill this vision. His ap
proach was simple yet daring: Single
handedly recruit a multidisciplinary col
lection of young professors, "retrofit" 
them as chemical engineers, and mobi
lize them to make breakthroughs in ed
ucation and research. Amundson him
self had been successful in applying 
mathematics to chemical engineering. 
Why couldn't the same be true for 
chemists, physicists, and other mathe
maticians? 

Amundson embarked on an aggres
sive campaign to recruit the best and 
brightest scholars from a wide range of 
specialties in the hopes of finding new 
perspectives in dealing with common 
chemical engineering problems. His 
hires occured quickly and efficiently, 
and resulted in a flurry of young, first
rate hires. 

He first hired microbiologist Henry 
Tsuchiya in 1957 and Aris, an English 

instincts. Unhindered by the large facul
ty search committees common today, he 
made all hiring decisions himself in the 
early part of his career, often deciding in 
one day. 

Amundson relied on his strength as a 
judge of character and his exceptional 
vision for talent to guide his hiring 
choices. 

Keller cites his own experience as an 
example of Amundson's informal but 
direct style. While he was a graduate 
student aat Johns Hopkins, Keller was 
invited to the University to give a semi
nar on his research. After the seminar, 
he spent two days meeting individually 
with the Minnesota faculty. What he 
didn't realize was that after he left each 
office, Amundson entered right behind 
him. When Keller visited Amundson at 
the end of his stay, Amundson told him: 
"The faculty and I have already talked 
about it, and we'd like to offer you a job. 
How much would you like to get paid?" 
Keller, surprised but ecstatic about the 
prospects of working under Amundson, 
accepted the offer without hesitation. 

Fredrickson recounts a similar story. 
As a graduate student at the University 
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of Wisconsin, he wrote a letter to 
Amundson showing interest in joining 
the Minnesota faculty: Amundson, who 
had known him when he worked as an 
undergraduate in his research lab, 
replied within one week: "Your salary is 
$6,000 a year. Be here on the 15th of 
September." Fredrickson joined the fac
ulty soon afterwards. 

Creating a collegial culture 
From this motley crew of faculty, 
Amundson created a supportive atmos
phere that emphasized collegiality and 
cooperation. 

Amundson's "benevolent autocracy" 
combined quick decision making with 
close contact and communication with 
the faculty. The remarkable candor with 
which he communicated his vision to 
the faculty never stifled the responsive
ness he had for their concerns. He used 
strength and sensitivity in forming a re
lationship built upon mutual trust. 

"You worked hard, but you didn't feel 
like you were being judged," remembers 
Schmidt. "You felt like doing good stuff 
by inspiration and not by coercion." 

This strong sense of collegiality set 
the foundation for collaborative work 
amongst the faculty members, which 
soon became a hallmark of the depart
ment. 

Amundson promised that if the fac
ulty trusted 
him to make 
decisions, he 
would bear 
most of the 
administra
tive burden 
of running 
the depart
ment so they 
could con
centrate on 
teaching and 

research. The faculty were comforted by 
his practice of soliciting their opinions 
through informal discussions before 
making decisions himself. 

"[Amundson] would come to my of
fice, from the day I arrived as an un
tenured, assistant professor, and ask my 
advice . And he did that with all of the 
faculty. That was his mode of opera
tion," recalls Davis. 
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But personal visits weren't the only 
method Amundson used to determine 
the pulse of the faculty. Every morning 
at 11:30 the faculty gathered at the 
Campus Club in Coffman Union to dis
cuss departmental issues on an informal 
basis over lunch. Two tables were re
served to accommodate the entire chem
ical engineering faculty, and Amundson 
would hear everyone's point of view. 
This way, he would rarely have to call 
faculty meetings. Everyone knew what 
the others were thinking, based on these 
spirited, informal discussions. 

The strong presence and respect that 
Amundson carried with him to these 
meetings was tempered by his modest 
ego. 

"The first day you arrived, you had a 
vote and a voice equal to everyone else 
in the department," says Keller. "The as
sumption was you were a colleague and 
a peer." 

Amundson's flexibility in exploring 
new directions and ideas for the depart
ment were firmly grounded in an un
ceasing devotion to high standards. 
From the beginning, he clearly commu
nicated what he wanted to accomplish 
with the faculty. 

"The high standard was superb 
teaching, attention to the department 
and research on very good problems," 
recalls Amundson. 

By the late 1950s that standard had 
helped the department become one of 
the nation's top programs. Amundson 
says he's more proud of the depart
ment's success than of his individual 
achievements in research. 

Team teaching and 
educational reforms 
An essential theme of Amundson's 
tenure was the emphasis he placed on 
nurturing young faculty. This was clear
ly illustrated by his implementation of 
team teaching, which was originally 
conceived at the University by Bill Ranz 
in 1959. Under this approach, one facul
ty member teaches a course's main lec
tures three times a week, and two or 
three others attend the lectures and con
duct recitation sections of 15 to 20 stu
dents. Amundson recognized the idea's 
brilliance and quickly worked to rally 
the support of the rest of the faculty. 

Amundson Hall 
opens onto a plaza 
at the intersection 
of Church Street and 
Washington Avenue . 

Team teaching allowed the younger 
faculty to learn the teaching techniques 
of the senior faculty, and gave them 
more time to establish their research 
programs. Moreover, it helped those fac
ulty without formal training in chemical 
eng ineering learn the fundamentals be
fore they taught them. 

A typical junior faculty member 
would first serve as a recitation instruc
tor for two to three years in a given 
course, lead lectures of the same course 
for the next two to three years, then 
move on to teaching recitations for an
other course. This way, many faculty 
members ended up teaching the entire 
chemical engineering curriculum with
out ever taking a chemical engineering 
course themselves. Faculty could also 
apply the principles that they learned 
through teaching to their research. 

Fredrickson remembers that his "hair 
stood on end" when Amundson asked 
him to teach the chemical reactors 
course-a course Fredrickson had never 
taken himself. But Fredrickson gathered 
some of Amundson's papers on the sub
ject and "worked like a dog" to lead the 
chemical reactor lectures for the next 
three years. He later applied the con
cepts he had learned through teaching 
his groundbreaking research into the ki-



netics and dynamics of biological popu
lations. 

Team teaching also set a high stan
dard for quality instruction . "You never 
give a bad lecture in front of your col
leagues," says Amundson . Professors 
often casually critiqued each other after 
class if lectures weren't clear, but the 
mutually supportive atmosphere in the 
department prevented any animosities, 
he says. 

Amundson himself served as a model 
for senior faculty leadership. He contin
ued teaching throughout his tenure as 
department head. He was renowned for 
his course, Applied Mathematics for 
Chemical Engineers and Scientists, 
which he fine-tuned over a period of 20 
years. He also taught recitation sections 
in thermodynamics, fluid mechanics 
and process control. Amundson, always 
modest, described his own teaching as 
"not superb but definitely satisfactory." 

In his early years as head, Amund
son even created an undergraduate 
Chemical Engineering Council- a stu
dent-faculty forum in which student
elected chemical engineering under
graduates would meet biweekly with 
Amundson in order to discuss student 
concerns. 

Students benefited tremendously 

from the close contact with the faculty 
and the team teaching approach still re
mains a staple of the chemical engi
neering curriculum today. 

Catalyst for curricular reform 
Amundson's educational reforms didn't 
end with team teaching . Under his lead
ership the "grossly out-of-date" qualita
tive labs that taught memorization of 
specialized techniques (and that 
Amundson himself detested) were elimi
nated, along with courses in heat en
gines, machine design, drawing, and 
even German language. 

The new curriculum mirrored many 
of the reforms Amundson had pioneered 
in his own research. Amundson, in con
junction with reforms implemented at 
the University of Wisconsin, created a 
curriculum that was "more systematic 
and fundamental" and emphasized 
quantitative mathematical analysis. 
Transport phenomena, thermodynam
ics, reactor analysis, and reactor control 
were all added to the undergraduate 
curriculum. 

The changes were dramatic. "Not a 
single course that I taught had the same 
name as any I took as an undergradu
ate seven years earlier," says Keller. 

A man of honor 
Even while hiring and managing new 
faculty, reworking the curriculum, and 
teaching courses, Amundson continued 
to make advancements in his research, 
publishing more than 200 papers. 

His honors include the Industrial and 
Engineering Chemistry Award from the 
American Chemical Society in 1960 and 
the William H. Walker Award from the 
American Institute of Chemical Engi
neers in 1961. From 1955 to 1972, he 
served as the U.S. editor of Chemical En

gineering Science. He has been elected to 
the National Academy of Engineering, 
the National Academy of Sciences, and · 
the American Academy of Arts and Sci
ences. 

In 1967 the University honored 
Amundson with a Regents Professorship, 
its highest academic honor. 

But in 1974, Amundson's trailblazing 
tenure as head of the chemical engi
neering department came to an end. He 
had grown weary of the University's in
creasing bureaucracy. He says he knew 
it was time to go. 

In 1976, two years after he stepped 
down as head, Amundson left Minneso
ta for the University of Houston, where 
he still serves today. 

Three years later, during renovation 
of the chemical engineering building, 
Amundson's former colleagues success
fully lobbied the board of regents to 
name the building Amundson Hall in 
honor of the man who served as their 
academic patriarch for 25 years. 

Amundson-who has maintained a 
close relationship with the Minnesota 
faculty-was happy to return for the cer
emony. University leaders, the chemical 
engineering faculty, and members of the 
IT community attended the ceremony, 
which took place in a lecture hall on the 
second floor of Amundson Hall. The in
scription on the plaque presented to 
Amundson that day aptly commemo
rates his accomplishments at the Uni
versity: He did far more than merely cre
ate a building, he created a great 
department. e 

The plaque presented to Neal Amundson is 

located in the main corridor on the first 

floor of Amundson Hall. 
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Inside the secret stash of equipment that enlivens 
physics lectures 

BY RACHEL COVAULT 

n even most intriguing physics 
lectures, the mind tends to wan
der. The ears filter out the sound 
of the professor's voice as if it 
were no more than background 
noise. The eyes drift from the 

equation-riddled blackboard and across 
the backs of the heads in the front row to 
settle on the unusually wide door in the 
front of the room. 

It is through this door, with its small 
porthole window, that the professor 
makes his entrance before class. Occa
sionally it is propped open with a 
chipped hunk of steel, allowing a few 
students who sit at just the right angle 
get a peek into a tantalizing ly mysteri
ous back room. 

What could possibly be kept behind 
that door? A five-star teacher's lounge? 
A top-secret laboratory for highly con
troversial experiments, complete with 

10 WINTER ZOOI MINNESOTA TECHNOLOG 

Frankenstein's monster? 
Then, as class is dismissed, a shadow 

appears in the doorway. It moves into 
the classroom. 

It is the Demo Guy, Brian Andersson, 
and the enigmatic back room-formally 
known as the George D. Freier Lecture 
Demonstration Facility-is his domain. 

The facility-3,500 square feet of 
space hidden in the center of the Tate 
Laboratory of Physics-is dedicated to 
building, storing, and repairing the con
traptions teachers use to prove the laws 
of physics during lectures . The three
room complex opens onto the building's 
five largest lecture halls, providing easy 
access to large courses. 

Near one of those doors sit two rows 
of carts, waiting to transport requested 
demonstrations into the lecture halls. 

Much of the space is taken up by 
drawers, counters, and pegs on the walls 
that at first glance seem cluttered with 
strange antiques, children's toys, and 

random spare parts. However, an under
lying organization can be discerned, 
an·d each crazy contraption has a pur
pose. 

There are shelves for mechqnics 
demonstrations like low-friction carts 
and pulley systems; cabinets dedicated 
to electricity and magnetism demonstra
tions like the Van de Graf towers that 
make students' hair stand on end; and 
tables for optics demonstrations, where 
lasers and funhouse-style mirrors are 
kept. 

These gadgets and contraptions are 
an important part of physics education, 
says Andersson. Visual aids, especially 
those that move or make noise, awaken 
interest, pique curiosity, and make po
tentially tedious lessons memorable. 
Laws of physics that look impossibly 
complicated when expressed in numbers 
and Greek letters gain more meaning 
when a real-life application of those 
laws can be seen, heard, smelled, or fe lt. 

Within easiest reach are the "PIRA 
200," the 200 demonstrations deemed 
essential by the Physics Instructional Re
source Association (PIRA). They are rela
tively inexpensive, easy to make, and 
clearly exhibit some fundamental prin
ciple. 

Among them is "Monkey and 
Hunter," in whicha gun is fired at a 
stuffed monkey that is dropped from the 
ceiling at the moment the trigger is 



pulled. The projectile hits its target a ny
way, showing how gravity pulls equally 
on both the projectile and the stuffed 
toy. 

"Bed of Nails" displays the effect of 
distributing weight (specifically, the 
weight of a physics professor) over a 
large area (a bed of nails); this effect is 
contrasted with the result of placing that 
weight on a small area, like the tip of 
just one nail. 

To ensure that every student in a 
large lecture hall can see the demon
strations, "bigger is better," says Anders
son. For instance, the strength of vacu
ums can be introduced by pumping the 
air from inside an 0-ring sandwiched by 
two Plexiglas plates, attaching one plate 
to a cable hung from the ceiling, and 
swinging across the room by a handle 
on the other plate. 

When a demo is too difficult to en
large or too dangerous to angle toward 
the audience, video and computer simu
lations offer an alternative, he says. 

Unfortunately, bigger does not al
ways translate to safer. One infamous 
example is the "Nose Basher," which in
volves a bowling ball suspended from 
the ceiling. The professor is supposed to 
pull the ball away from its rest position 
until it reaches nose height, then let go. 
The ball should swing back and forth, 
stopping just short of the professor's 
nose upon its return. 

According to Andersson, there are 
many stories of professors who unknow
ingly leaned forward into the ball's path 
or gave it a push instead of simply re
leasing it. When this happens, the ball 
makes contact, often with enough force 
to break a nose or, as in one case, crack 
the blackboard behind a professor who 

dodged out of the way. 
The task of making the demonstra

tions and their components safe also 
falls on Andersson, the building 's re
search safety officer. A few weak sources 
of radiation are kept in a shielded case, 
but Andersson is eliminating demon
strations that include toxic compounds 
like mercury and lead as he sifts 
through storage cabinets stacked by his 
predecessors with unidentifiable devices 
coated with a fuzzy layer of dust. 

In the deepest reaches of the demo 
room, overseen by a rickety human 
skeleton, shelves of contraptions from 
past eras wait. Most are either broken 
beyond repair or obsolete, and many 
have no immediately recognizable pur
pose. Andersson has posted photos of 
some of the most puzzling ones the web 
(http:/ /groups. physics. umn.edu/demo/) 
in the hope that someone can help iden
tify their purpose. 

Andersson is only the latest in a line
age of dedicated Demo Guys. George 
Freier, for whom the demonstration fa
cility was named, lived by the motto 
"You should never put something in a 
textbook that you can't demonstrate ." 
Accordingly, the textbook he wrote, Uni

versity Physics: Experiment and Theory, was 
filled with examples, illustrations, and 
demos . 

He later supplied other textbooks 
with the same material in the form of A 

Demonstration Handbook for Physics, a 
211-page list of every demo available at 
the University facility, complete with 
hand-drawn illustrations, brief discus
sions, and set-up instructions. This first 
effort at organizing the University 's 
demonstrations helped instructors find 
out what was available to them. 

"There was [no organization system] 
before George," says Professor Emeritus 
Hans Courant, who led the effort to 
have the facility renamed in Frier's 
honor. 

Phil johnson, another influential 
Demo Guy, helped keep the University's 
facility the top in the nation by acquir
ing equipment and devising new and 
better demonstrations. One of his 
biggest accomplishments was the cre
ation of a classification scheme for 
demonstrations that took him and two 
colleagues five days to construct. Today, 
that classification system is the accepted 
standard of PIRA. 

The University boasts one of the 
largest collections of physics demonstra
tions anywhere. Although the University 
of Maryland has surpassed it in the 
number of available demonstrations, 
many of its demos are variations on the 
same theme, says Andersson, who focus
es on demo quality instead of quantity. 

His goal is summarized in another 
demo room motto: "The unofficial 
motto _of the demo room is to break up 
the monotony of lectures."• 

In the popular demonstration "Monkey and Hunter;' a gun is fired at a stuffed mon
key that is dropped from the ceiling at the moment the trigger is pulled . The projec
tile hits its target anyway, showing how gravity pulls equally on both the projecti le 
and the stuffed toy. 
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BY BETHANY STEICHEN Criminal psychologists are frequently 
hired by police to work on investigation
al issues, occupational stress manage
ment, and interrogation techniques. 
They are also often used by the courts to 
determine who should sit on juries and 
as special witnesses attesting to the 
mental state of the defendant at the 

, 
• 

atching the brutal can
nibal Hannibal Lector so 
accurately pinpoint FBI 
trainee Clarice Starling's 
origins and ambitions in 
Silence of the Lambs 

taught us to be wary of time of a crime. 
letting a criminal psy- Criminal psychologists also work 

chologist get too close. But how accurate within the penal and welfare services 
is offender profiling, and how useful is it systems, focusing on victimization, ter-
for identifying and apprehending crimi- rorism, pedophilia, and offender profil-
nals? in g. 

This final category has garnered cin
ematic fame for criminal psychologists 

can be accounted for by the narrow 
band of crimes that are eligible for crim
inal profiling investigation. 

A profile is a subjective description of 
a criminal based on evidence from the 
crime scene, clinical data, and crime 
trends, statistical models, and personal 
experience. It usually contains specula
tion about the criminal's age, gender, 
race, educational background, econom
ic status, and general employment 
record. 

Profiles also seek to reconstruct the 
sequence of events of the crime and of 
the criminal's behavior. There is also the 
built-in assumption that a criminal's 

These are the questions addressed in 
a recent lecture by Dr. John Horgan, pro
fessor of applied psychology at Universi
ty College Cork in Ireland. According to 
Horgan, forensic or criminal psychology 
is "the application of psychological 
principles and knowledge to legal issues 
and the criminal justice system." This 
definition includes far more than just 
the maverick profiler solving bizarre 
crimes that we see in movies. 

Forensic or criminal psychology is "the application of psy
chological principles and knowledge to legal issues and 
the criminal justice system." 
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-although less than two percent of the 
profession is involved in constructing 
profiles, and no criminal psychologist 
profiles full time. The lack of demand 

personality is expressed in the crime. 
Conclusions are drawn based on the 
psychologist's previous experience and 
trends in criminal behavior. For exam-



pie, serial killers rarely kill outside their 
racia l background. For example, if vic
tims are white, the killer is most likely 
white as well. 

Of course, not a ll cases are suitable 
for profiling . Profiles are used almost ex
clusively for the most brutal crimes that 
are repetitious a nd unusual. Often a sig
nature aspect-such as characteristic 
order of criminal events, ritua l behavior, 
or displaying victims in a certain way 
for shock value-must be identified be
fore a case is considered a candidate for 
offender profiling. 

In fact, offe nder profiling has its ori
gins in investigations of ritua listic cult 
crimes. Documentation dating back to 
the early 1820s shows attempts to link 
types of crimes to the physical charac
teristics of a criminal, pa rticularly slop
ing brows a nd scarring. In the 1890s, Sir 
Arthur Conan Doyle's fictional detective 
Sherlock Holmes used early profiling 
techniques to solve crimes, foreshadow
ing the modern media's fascination with 
the technique. 

In 1943, Britain 's Office of Strategic 
Services hired psychia trist Walter Langer 
to profi le Adolph Hitler. As Hitler was 
never captured and interrogated, many 
of Langer's predictions were untested, 
but Langer did state that Hitler would 
most li kely commit suicide rather than 
be assassinated or flee to another coun
try. This assessment proved accurate 
when he shot himself in his bunker in 
the face of defeat in 1945. 

Since then the FBI has been the most 
prominent force in offender profiling . In 
the mid-1970s the Behavioral Science 
Unit established a classification system 
based on 36 seria l killer cases that is still 
used today. 

After an extensive review of the case 
fi les and interviews with the serial killers 
themselves, researchers found that serial 
killers tend to be either "organized" or 
"disorganized" (although there is also a 
"mixed" category) and share many 
common characteristics. 

Categorization of profiled criminals 
by the FBI hasn 't changed much since 
the original 36 serial killers were investi
gated 30 years ago. 

This fact highlights one of the most 
significant challenges to profiling today: 
There is little empirical data available, 
so profiling is as much an a rt as it is a 

-

In the 1890s, Sir Arthur Conan Doyl e's f ictional detective Sherlock Holmes used early 
profiling techniques to solve crimes. 

science. The craft hinges on a psycholo
gist's a bili ty to synthesize knowledge of 
criminology and crime trends with infer
ences drawn from crime scene evidence. 

Criminal psychologists fa ce other di f
ficult ies as well: the reliability of evi
dence (whether or not the victim or ob
jects have been moved), the late sta ge at 
which profilers are called into an inves
tigation (often as a las t resort), and a 
lack of criteria for a successfu l profi le. 

The statistica l models used to make 
judgments aren 't completely error-proof 
either. Several assumptions are made 
based on a very sma ll pool of da ta, in
cluding the assumption that criminal 
behavior really gives clues to noncrimi
nal behavior. 

So while profiling is regarded as a 
somewhat untested a nd inaccurate me
thod of criminal investigation a mong 
law enforcement profess iona ls, a few fa
mous cases (both real and fictiona l) 
have created a media sensation . 

Wha t's next for this fascinating fi eld? 
Tune in to your favorite news sta tion for 
further developments. e 
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One profile that worked ... 

I 
n 1940, fear gripped New York City after a bomb ex
ploded at the Consolidated Edison Company. As time 
passed, the bombs grew in size and sophistication and 
targets seemed to have little to do with one another. 

The bomber's hits included phone booths, rest rooms, 
movie theaters and Grand Central Station. He began leav
ing notes at sites which connected his targets: "Wherever 
a wire runs .. . gas or steam flows .. .from or to the Con Edi
son Company .. is now a bomb target .. . my life is dedicated 
to the task." 

After 16 years of fruitless searching and over 30 
bombings, police enlisted the help of a 
New York psychiatrist, James Brussels. 
After reviewing the notes, photo
graphs, and accumulate~ files, 
Brussels concluded that the 
bomber 

was most likely "a heavy man. Middle aged. Foreign born. 
Roman Catholic. Single. lives with a brother or sister. 
When you find him, chances are he will be wearing a dou
ble breasted suit. Buttoned." The profile also included 
speculations that the man was paranoid, doted upon by 
his mother, hated his father, and lived in Connecticut. 

In 1956 George Metesky, a 54-year-old single Lithuan
ian man living in Waterbury, Connecticut, with his two 
unwed sisters, was questioned concerning the connection 
between the bombings and a complaint that he had 
lodged against Consolidated Edison Co. in the early 1930s. 

He claimed that he had contracted tuberculosis on 
the job, but Con Ed rejected the claim as "med-

ically impossible': Metesky freely admitted to 
being the Mad Bomber and showed the po
lice the lab he had used to manufacture his 
bombs. He was also wearing a buttoned dou
ble-breasted suit. 

••• and others that didn't 

I 
n late 2002, a sniper terror
ized the Washington, D.C., 
area, and the media swooped 
down for 24/7 coverage. Part 

of this attention included numerous in
terviews with profilers from a variety of 

locations and backgrounds, each theorizing 
who the sniper might be. Speculations were based 

on recent attacks around America: ai-Qaida operatives, 
disgruntled militia members, and loners in the moun
tains of Montana all jumped to the lips of speculators. 

New York City homicide detective Bo Dietl thought 
that it was most likely the work of ': .. two skinny kids out 
there who have made a pact with each other." Boston 
criminologist Jack levin believed that the sniper had 
"other responsibilities in his life. He may be married. He 
may be playing with his children, watching football on 
Sunday, or he may have a part-time job." 

Overall, the media seemed to have fixed on the 
sniper's identity as a lone white man in his thirties who 
had a military background. 

The last part at least was correct, however, experience 
in the Persian Gulf was about the only thing that unem
ployed, 41-year-old African American John Allen Muham-
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mad and 17-year-old Jamaican high school student lee 
Malvo had in common with the profiles for this case. 

This calls into question how many criminals are over
looked because police are sticking too close to profi les. 

In the aftermath, Dietl stated that he would " never in 
a million years" have guessed that two African Americans 
would have been arrested. He went on to say that he felt 
as if her were "part of the case, because I was on TV so 
much. I wanted people to feel that they could be a detec
tive and that they could be the one who captures these 
parasites." 

Television news stations stand by their decision to air 
profiles as part of the news coverage. Sue Bunda, a sen
ior vice president at CNN, said that in the unfolding dis
cussion of a story, "We lean on these folks who have ex
pertise to help guide our viewers through it . I was quite 
proud of the seriousness of the way we covered it ." Back
ing this idea, MSNBC vice president Mark Effron says that 
"as long as we qualify it [as speculation], it's clear to the 
view that [the expert] doesn't have definitive inside in
formation." 

However you choose to view the media attention of 
the D.C.-area sniper, the case does show how profiling is 
still an art as well as a science and that it's not always 
possible to predict the human mind. 



A new civil engineering research facility will test and 
develop earthquake-resistant materials and structures 

BY M I CHELL E WALT E R 

n a state where the worst earth
quakes may not even rattle 
windows or shake a flowerpot 
off the table, powerful tremors 
will soon be wrenching and 
twisting massive steel beams 
and small buildings. Fortunate-

ly, these quakes will be powered by pre
cisely controlled hydraulics at the new 
Multi-Axial Subossembloge Testing 
(MAST) facility, port of the Notional Sci
ence Foundation's new Network for 
Earthquake Engineering Simulation 
(NEES). 

Along with 15 other facilities around 
the world, the MAST facility will ad
vance earthquake engineering research 
by combining precise experimentation, 

computation, theory, databases, and 
model-based simulation to increase our 
understanding of how earthquakes and 
other strong forces affect various struc
tures. 

The $6.5 million facility is housed in 
a riew building at the edge of campus, 
between the University transitwoy and 
University Village. The 6,000-squore
foot testing boy contains on assembly 
floor and crone to move test structures 
into position. 

The equipment itself consists of a 
number of unique parts. The largest 
pieces are two perpendicular "strong 
walls"-35 feet square and seven feet 
deep-and a "strong floor" platform 
that connects them. Together they form 
three sides of a huge, concrete cube that 
provides a sturdy foundation for the 

moving ports of the testing equipment, 
the crossheod and the actuators. 

The crossheod-a 30-foot square 
cross mode of steel four feet thick-ap
plies forces to test structures. It is at
tached to the strong walls with four hor
izontal actuators (two on each wall) and 
to the strong floor with four vertical ac
tuators. The actuators ore hydraulically 
powered and con move the crosshead in 
six degrees of freedom-allowing re
searchers to slide and twist the structure 
along the three axes. 

The strong walls and floors hove a 
system of "through holes," which are 
simply inch-wide pipes that span the en
tire seven feet of the walls and floors . 
The actuators con be attached at any 
height with this system, although the 
maximum clearance between the 
crossheod and the floor is 25 feet. 

To undergo testing, a structure is 
placed under the crossheod and secured 
to the strong floor to prevent it from 
moving. 
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Above: A horizontal actuator rests on the strong floor before being assembled. The 
dots on the floor are the through holes that are used to secure structures being tested 
to the floor. Below: The crosshead and actuators were assembled last summer. 

Surrounding the strong floor is a 
shallow trench containing hoses and 
power cables of the hydraulic system 
that runs the actuators. The pump 
room near the lab floor provides the 
power for the hydraulics, a total of 180 
gallons per minute . 

The actuators can apply up to 1.8 
million pounds of force vertically and 
880,000 pounds in each direction hori
zontally-the equivalent of 65 and 44 
full-grown elephants, respectively, 
jumping up and down on the test 
structure. 

Shaking things up 
According to civil engineering profes
sor Cathy French, director of the MAST 
facility, MAST's ability to move in six 
degrees of freedom offers researchers a 
great advantage. Performing con
trolled experiments that accurately 
simulated real situations was nearly 
impossible using older, one-actuator 
systems, she says. 

"In the past, usually you have a sin
gle actuator or a couple of actuators 
applied to different stories of a struc
ture, and you just push in one direc
tion, maybe back and forth to simulate 
wind or earthquake loading," she ex
plains. "The trouble is, an earthquake 
doesn't hit just to excite the structure 
on one axis. It gets deformed in all dif
ferent directions." 

In addition to the eight main actu
ators, secondary actuators can be at
tached to the walls to apply lateral 
forces to simulate wind. 

MAST will also use a mixed-mode 
technique, which allows deformations 
to be applied in some directions while 
weight is applied in others. 

Structures such as walls or bridges 
can be built in the assembly area or 
brought in from an off-site location. In 
addition to evaluating new materials, 
the equipment can analyze the condi
tion of existing structures. For exam
ple, a piece of a building that under
went an earthquake could be removed 
and brought to the lab. 

After determining the structure's 
physical condition after the quake, re
searchers can apply additional defor
mations and measure their effects. 



Computer simulations based on this 
data can help determine how a n even 
stronger quake would affect this type 
of structure. 

The data from this type of experi
ment can be used to build structures 
better suited for seismic areas or devel
op ways of retrofitting existing struc
tures so they will better withstand 
earthquakes. 

The NEES network 
The MAST lab is only one part of the 
new NEES system- the first system 
with integrated experiments that tests 
for different criteria and combines all 
the results in a comprehensive report 
of a new building's material or con
struction design. 

To facilitate collaboration, the lab 
will be connected electronically to 
other NEES facilities, allowing re
searchers around the country to con
trol and view experiments remotely. 

Results from all experiments will be 
preserved in an archive that won't de
teriorate (as previous research archives 
have) and is open to anyone interested 

Equipment at the MAST 
lab can apply up to 1.8 
million pounds of force 
vertically and 880,000 
pounds in each direction 
horizontally-the equiva
lent of 65 and 44 full
grown elephants jumping 
up and down on the test 
structure. 

in earthquake engineering. 
Steve Olson, a research associate for 

the MAST lab, says the ultimate goal is 
to condense the length of time it takes 
to test a new method and build safer 
and more earthquake-resistant struc
tures . 

Minnesotans may not see the phys
ical results of this research, but homes, 
businesses, and people around the 
world will be safer because of this 
groundbreaking new facility. • 
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The items surrounding Rachel Covault's desk 

include bits of disassembled fencing foils, a pic

ture of a stray dog that followed her for severa l 

miles on a search for a nonexistent castle, and a 

couple of pillows that are used less often than 

they should be. She is most likely in front of 

that desk too, but if not, congratulate her for es

caping. 

Jen ldziorek is now a senior biology major, 

sliding through her last semester of classes be

cause she has already been accepted into the 

University of Minnesota's School of Dentistry, 

class of 2008. When not plotting bizarre 

schemes for her and her mafia family to " imple

ment:' she can be found trying to hang a ham

mock in her apartment, occupying space at the 

KCK, dreaming of warm weather and tearing 

around down by the river. Her little black "Bat

mobile" still has a frisbee in the back seat from 

last summer. 

When Nate Johnson isn't cruising around in 

his shiny blue (Jen: Green!) convertible, he is 

responding to nasty emails and posting them 

on the wall. He enjoys jamming out to the tunes 

of Blues Traveler, playing guitar, and paging 

through old Technolog issues, in search of the 

mysterious censored articles. He is an electrical 

engineering major. 

In her third year of college Andrea Mosher has 

decided to major in landscape architecture. Will 

she become an actua l landscape architect? She 

isn't sure. But whatever she ends up doing will 

undoubtedly be accompanied by her hobbies of 

traveling, reading, golfing, running, volunteer

ing, and more traveling. 
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Hey there literate ones of the U. My name is 

Ethan Rusin and I've been asked to write a bio 

for myself, but sadly I am unsure how to do so 

without making it sound like a singles ad. Any

way, for what it's worth I am a 1st year senior in 

the ME program with an enjoyment of and for 

the design aspects of ME. When I am not keep

ing up to task on my homework, I enjoy reading 

books by Douglas Adams, listening to music, 

and trying to convince myself that practicing 

the drums is worth my time. Anyway, enjoy this 

issue of the Techno/og and feel free to send 

feedback my way. 

Junior Bethany Steichen is pleased, although 

a bit amazed, to find herself still in chemical en

gineering. She spends her non-homework time 

writing for the Technolog (obviously). trying to 

convince the other Technolog folk that she 

doesn't live in the TL office, learning to ski (it's 

not going so we ll ... ), doing SWE stuff, wa tching 

bizarre films and plays that her friends will 

learn to love, and cooking . 

Michelle Walter is a jun ior in scientific and 

technical communication. (That's in COAFES, by 

the way.) If Michelle had a million dollars, she'd 

sit around and do nothing. But since she does

n't, she gives campus tours, plays volleyball 

with her Ambassador friends, hangs out in the 

Technolog office, and prays the Internet in her 

apartment doesn't break. 



..... 

EDITORIAL 

A
merica has become entranced by the heavens once again. This january, 
NASA successfully landed two Exploratory Rovers, Spirit and Opportu
nity, on Mars. This mission is one of many NASA has planned for the 
next decade, the primary goal being to determine if Mars ever possessed 
liquid water and possibly life. The Bush administration chose this time 

to unveil their new Space Exploration program, with visions of sending humans 
back to the moon and then to Mars. Manned-missions in the U.S. space program 
have come to a halt since the Space Shuttle Columbia disaster in February 2003, 
but President Bush feels now is the time to get NASA back in gear and lay the 
ground work for the next two decades of space exploration. 

One of Bush's reasons for the new space program is the idea that "the desire 
to explore and understand is part of our character." The history of the world is 
based on quests of discovery and conquering all that is possible; critics have ac
cused Bush of doing this, under fears of losing the moon to China or other coun
tries and the military power and resources it could provide. Bush also wishes for 
"other nations to join us on this journey." 

This is an excellent time to get NASA back in order, after the succession of 
losses has it experienced in the past five years. Bush was right in instructing 
NASA administrator Sean O'Keefe to investigate the safety of the space shuttle 
and to work out NASA's financial and administrative issues. However, it was a 
bit premature to outline a plan for the next two decades involving retiring the 
space shuttle, developing a new manned exploration vehicle to place humans 
on the moon for long periods of time, and using the moon as a stepping stone 
for exploring the rest of our solar system. An AP survey conducted after Bush an
nounced his new program found that more Americans want to spend money on 
programs such as education and health care than on space programs. Getting 
humans back in space will be expensive. Bush proposed only augmenting 
NASA's five-year budget by one billion dollars, for a total of $12 billion to get 
the program started. Money allocated to programs such as the Hubble Space 
Telescope will be given to the moon/Mars program, ending the life of the tele
scope that has provided us with the most stunning images of the universe ever 
seen several years earlier than expected. Knowledgeable critics say it will take 
much more than this amount, possibly hundreds of billions of dollars. 

Bush's plan is an ambitious one, but comes at the wrong time. Further space 
exploration is probably in the future of all men and women, but right now our 
country and government needs to focus our efforts on making life better for 
everyone on our own planet. Expensive missions to other worlds should be saved 
for a more financially stable time. 

-Michelle Walter, editor 

For more information online, see marsrovers.jpl.nasa .gov/home/index.html 
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VIEWPOINTS 

BY JEN IDZIOREK 

f you were trying to increase 
your earnings, would you 
begin to sue your customers? 
To most, that does not sound 
like a winning strategy. The 
Recording Industry Associa
tion of America (RIAA), how
ever, has begun doing exact
ly that. They claim that 

millions of people are stealing from 
them, and that they deserve restitution. 
On the other hand, a court in Utah is 
concurrently trying five major record la
bels for conspiring to simultaneously 
raise the price of their COs. Who is steal
ing from whom? A broke college kid 
downloading a couple of songs, or a bil
lion dollar industry charging $18.99 for 
a CD? 

File sharing has come a long way. 
Some can even remember using search 
engines to find personal web pages 
where random collections of songs, half 
with broken links, were posted. It was a 
staggering feat to amass huge libraries 
in those days. Then came Napster. The 
end-all, be-all of peer-to-peer trading, it 
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was a behemoth that gathered us all in 
and put all the music we wanted right at 
our fingertips. It was loved and revered, 
and everyone and their mother gar
nered a ridiculous number of mp3s on 
their computers. 

But alas, only the good die young. In 
2002, the RIAA sued Napster and 
brought its empire crumbling down. For
tunately, by that time there were many 
programs to take its place. Aimster and 
Audiogalaxy were the next to rise and 
fall, but soon there were hundreds. 
Limewire, WinMX, Diet K, e0on
key2000, SoulSeek, and Kazaa have 
picked up where Napster left off, provid
ing a medium through which individu
als can trade files (including mp3s) on
line. They work better than Napster ever 
did (pardon the heresy) and most of 
them are legal. One can easily get on
line and download an entire CD within 
hours, sometimes before it is even re
leased to the public. 

At first glance, file sharing sounds 
fantastic-all the free music you want, 
downloaded right onto your computer. 
The problem lies in the fact that trading 
mp3s online is illegal. By obtaining 

copies of artists' songs without paying 
for them, they and their label are being 
robbed of the money due to them. Some 
music fans say that downloading music 
helps them to decide whether or not they 
want a CD, but others admit to fla
grantly thieving mp3s . Besides, what in
centive do we have to buy COs if all the 
music is free and a simple search away? 
Technology has made it possible to 
record music files onto our computers, 
and to burn them on to COs-how great 
is that? 

The music industry likes to resist 
technology. It started off by suing radio 
stations for playing their music, then 
moved on to vigorously denouncing cas
settes and COs, and now is being 
dragged kicking and screaming into 
putting songs online for paid download
ing. 

Most recently, programs such as 
iTunes, MusicMatch and the "new" 
Napster are offering a limited selection, 
but so far it has not proved worth the 
hassle to pay monthly fees and suffer 
through extended downloads only to 
have access to a mere fraction of what 
can be found for free. Many artists have 



Wi t·h Napster go ne and 

not given approval to their labels to 
allow their music to be downloaded, 
even if paid for first. Some of the new 
music sites, such as iTunes, only support 
one kind of mp3 player-the one their 
company makes; in this case, the iPod. 
This revolutionary white rectangle has 
already been found to be lacking: the 
life of its irreplaceable battery begins to 
wane after a year and a half, sometimes 
to less than one hour of power. Apple's 
response was to offer to replace the bat
tery for $99-about a third the price of 
the machine to begin with-or to offer a 
$59 two-year warranty. How can the 
RIAA expect to win back its customers 
with alternatives like this? 

March of 2003 began with the RIAA 
issuing warnings to large corporations, 
notifying them if their employees were 
sharing music over the company LAN. 
This was followed by a price hike for 
most COs. In June it announced a 
newer, more aggressive way to deal with 
downloaders: suing them individually. 
By early September, it had is-
sued lawsuits to 261 
users, including a 
12-year-old girl, 
whose picture 
ended up on 
the cover of 
the New 

Y o r k 
Times. 

Expect
edly, an 

enormous uproar ensued over the re
ported ability of the RIAA to collect 
$750-150,000 per song, even from those 
who did not download. The president of 
the RIAA, Cary Sherman, was even 
quoted as saying, "You have to choose 
between your wish to be loved and your 
wish to survive," as if taking $2,000 
from the family of a 12-year-old music 
fan from the New York projects would 
alone perpetuate the music business. 
Around Christmas time, another 41 
downloaders were served, this time in
cluding a 77-year-old woman who did 
not own a computer. It was becoming 
more and more apparent that the RIAA 
looked at people more as crooks than 
clients. Alienating your customers and 
at the same time increasing your prices 
has only shown to be good business for 
painters and tattoo artists- whose work, 
notably, is not available online for free . 

There does seem to be light at the end 
of the tunnel. Who for, no one is yet 
sure . The U.S. Appeals Court recently 

ruled that the RIAA can no longer 
force internet service 

providers to give out 
the names of sus-

pected down-
loaders, caus-

ing much 
r e I i e f 

among the 
populace, 
from casu
al sam-

piers to hard-core file sharers . One 
would think that this might cause resur
gence in downloading, but the fact is 
that the noticeable lapse expected when 
the suing began never really happened. 

Alienating your customers 

and at the same time in

creasing your prices has 

only shown to be good 

business for painters and 

tattoo artists-whose 

work, notably, is not avail

able online for free. 

Kazaa-ites continue to enjoy gratis tunes 
at the expense of the industry, lacking 
serious alternatives . Hopefully, this will 
compel the music labels to either reno
vate their online services or reduce CD 
prices. The impending lawsuit against 
five of the major record companies con
cerning a concerted price increase rolls 
on slowly, but will soon entitle millions 
of CD buyers in select states to refunds. 
One side has got to give-and only time 
will tell which. e 
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Behind the Bricks: Kolthoff Hall 

lzaak Maurits Kolthoff 
Smith. Kolthoff. Tate. Amundson. 

Shepherd. Lind. Although hun

dreds of IT students pour 

through buildings bearing these 

names on a daily basis, few of us 

know anything about the people 

for whom they are named. This 

new series, "Behind the Bricks," 

provides biographical insight 

into the influential scientists and 

engineers who helped shape the 

Institute of Technology and 

w hose legacies live on within the 

walls of our buildings. 

BY BETHANY STEICHEN 

ivisions between disciplines in 
science were not always as per
meable as they a re today. For 
example, chemistry students 
find that a foundation of 
m a thematical principles, 

physics, quantum mechanics and kinet
ics is compulsory, but this was not a l
ways the case. It usually takes a person 
of global vision to understand how 
crossovers in the sciences are feasible 
and mutually beneficial. In the field of 
analytical chemistry, the person respon
sible is Izaak Maurits Kalthoff, known as 
the "father of modern analytical chem
istry." 

Kolthoff-the last of three children in 
an Orthodox jewish family-was born 
in Almelo, Netherlands in 1894. He first 
became interested in chemistry during a 
high school course in the subject. He 
zealously experimented and appropriat
ed part of the kitchen for a laboratory. 
Much to the chagrin of his family, his 
experiments often involved hydrogen 
sulfide. 

Upon graduation in 1911, he entered 
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the School of Pharmacy at the Universi
ty of Utrecht. He would have preferred 
chemistry, but at that time it was con
sidered a "pure science" and had a pre
requisite of Greek and Latin. Kalthoff 
was then fluent in French, German, Eng
lish and his native Dutch. 

At a time when analytical chemistry 
was largely empirical, the pharmacy 
program emphasized a balance between 
theoretical prediction and descriptive 
outcomes. This blending of qualitative 
and quantitative approaches to chem-

istry marked all of his future work. 
Kalthoff received his pharmacy de

gree in 1915 but decided to remain at 
Utrecht and study colloidal and physical 
chemistry. He also began publishing pa
pers at this time. By 1923 he had be
come a lecturer of electrochemistry at 
the university and was invited to give 
special talks to bacteriologists, industrial 
chemists and biochemists in academic 
and industrial settings. 

Through these speeches, Kalthoff 
gained an international reputation and 



was invited on a lecture tour of Canada 
and the United States in 1924. The Uni
versity of Minnesota offered him a one
year contract as a professor and head of 
the Division of Analytical Chemistry 
with a $4500 sa lary. He accepted andre
mained until h is nominal resignation in 
1962. 

The changes that Kalthoff made to 
the field of analytical chemistry can best 
be summed up by his personal motto, 
"Theory guides, experiment decides." 

fundamentally sound discipline. 
Kalthoff's personal research reflects 

his interests in several fields through its 
diversity and sheer volume. Over the 
course of his career, he published over 
900 papers, several books and mono
graphs on subjects ranging from pH and 
buffering to voltammetry to polymeriza
tion. He was also involved in research 
on synthetic rubber during World War II. 

Despite enormous time spent on his 
research, Kalthoff remained active in 

It takes a brilliant scholar like Kohlthoff-someone with 
global vision and insight-to understand how crossovers 
in the sciences are feasible and mutually beneficial. 

This gave a structured reason for record
ing experimental details and using vari
ations in procedures and experimenta l 
results to understand and expand chem
ical theory. In order to effectively do this, 
the analytical chemist needed to ana
lyze experiments from several perspec
tives and that necessitated courses in 
several branches of science. Overall, 
Kalthoff transformed analytical chem
istry from an observational practice to a 

other arenas as well. In his youth, he 
was an avid tennis player, horse-rider, 
swimmer and skier. Unfortunately, a ski
ing injury (subsequently aggravated by 
being thrown from a horse) severely in
jured his back. Spinal surgery left him 
partially paralyzed. Intense physical 
therapy allowed him to walk with a 
brace and a pronounced limp, but here
fused to give up swimming and horse
back riding. A newspaper in Texas even 

0 ? 
! t Kalthoff (second from left) with colleagues at Charles University in Prague in 1948. 

Kalthoff's Kudos 
Knighted to the Order of Oranje-Nassau 

of the Netherlands (1938) 

Elevated to Commander of the Oranje

Nassau Order by the Dutch Queen (1947) 

Nichols Award (1945) 

Fischer Award in Analytical Chemistry 

(1950) 

Elected to the National Academy of Sci

ences (1958) 

Willard Gibbs Medal (1964) 

Electrochemical Society Olin -Palladium 

Medal (1981) 

Pittsburgh Analytical Chemistry Award 

(1981) 

Honorary Doctorate Degrees from: Uni

versity of Chicago, Brandeis University, 

University of Arizona, University of 

Groningen (Netherlands). and Hebrew 

University of Jerusalem 

reported his rigorous physical routine of 
as being 45 minutes of exercise, break
fast, four to five hours of riding, dinner 
finally and a brisk swim. Kalthoff was 
70 years old at the time. 
KOLTHOFF continues on page 16 
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BY BETHANY STE ICHEN 

ew would argue that technology 
has changed considerably since 
the 1980s. Cell phones are a 
quarter of the size, computer 
graphics open up new fantasy 
worlds for games and movies, 
and gene therapy has the poten-

tial to treat conditions whose nature 
wasn't even understood in the '80s. 
Some things, however, have remained 
the same despite technological progress . 
For example, the leading cause of death 
in the United States in 2002 according to 
the Center for Disease Control was heart 
failure, just as it was in 1980. 

More than three million Americans 
are currently living with heart failure 
and an additional 400,000 are diag
nosed each year. Worldwide, approxi
mately 15 million people are diagnosed 
annually. Researchers and medical 
practitioners hope that a new treatment, 
Cardiac Resynchronization Therapy 
(CRT) could help solve to this problem. 
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What is Heart Failure? 
Contrary to popular belief, heart failure 
is neither a sudden nor a single disease. 
Rather it is the heart's gradual loss of 
pumping ability. This process could take 
several years and can result from sever
al causes including arteriosclerosis, con
genital heart disease or heart attack. 

There are two major types of heart 
failure, systolic and diastolic. In systolic 
heart failure, the heart loses its ability to 
contract and is therefore unable to force 
enough blood into circulation. Diastolic 
heart failure occurs when the heart can-' 
not relax properly. The heart does not 
completely fill with blood and the car
diac muscle stiffens. Both types can 
occur in varying severity. Mild cases 
may be scarcely noticeable to the pa
tient whereas severe cases can impact 
daily activities and prove fatal. 

Size Does Matter 
Smaller hearts are better equipped to 
pump efficiently. Just as working out 
with heavy weights can increase the size 

of biceps, hearts that are forced to work 
hard to pump blood swell up, sometimes 
to the size of a tetherball, and develop 
thick, muscular walls. While this may be 
desirable in skeletal muscle, cardiac 
muscle that becomes too thick loses its 
flexibility. 

Electrical signaling is also disrupted 
by the additional time it takes to move 
through the enlarged heart and the ven
tricles no longer contract in unison. In
stead, the left ventricle contracts, forcing 
blood into the right ventricle which then 
contracts, sending the blood back to the 
left ventricle rather than into the right 
atrium. 

Standard pace makers cannot correct 
this problem as they are implanted in 
the right atrium and right ventricle. This 
is where CRT differs from traditional 
pacing. Synchronous pacing uses three 
small wires known (leads) that are con
nected to a battery to send simultaneous 
electrical signals to both sides of the 
heart, stimulating it to work in unison. 



indy Eccles was in fine shape eight years ago: She was 

involved in her job, taking care of her mother, spending 

time with her adult daughter, and a local bowling league. 

However, an acute case of pneumon ia in both lungs put 

a halt to all of that. Lethargy made it difficult for her to 

do daily activities that most people take for granted

such as getting out of bed, laundry, and yard work. Even brush

ing the cat was a strenuous and exhausting task. Additionally, 

Cindy experienced black outs, memory lapses, and uncontrollable 

muscle spasms that terrified her. 

For 16 months, Cindy was in and out of the hospital being 

treated as a respiratory case. The condition of her heart wasn't 

even checked until it stopped while in the hospital. At this time 

she was diagnosed with cardio-myopathy congestive heart fail 

ure bundle branch blockage an immediately put on IV therapy. 

Cindy received an infusion every Tuesday and felt an energy 

boost that dissipated throughout the week. By Sunday her ener

gy was sapped and she slept nearly constantly until her next 

treatment. At this time her heart ejection rate was averaging be-

tween 15 and 20 percent with occasional peaks in the 30's with 

the expectation that her heart would continue to deteriorate. 

She was given an opportunity to participate in a clinical trial 

by Guidant and had a biventricular defibrillator {CRT-D) implant

ed two years ago. 

Since that time she reports a remarkable difference in her life, 

"It's indescribable how you feel. I just want a person I can throw 

my arms around and say 'Thank you!."' While full time work 

would be too much of a stress on her heart, Cindy has returned 

to many of her former activities including taking care of her 

mother, neighborhood youth groups, and the bowling league. 

Her twitching has stopped completely, her ejection fraction is 

steadily above 35 percent, and she hasn't passed out since be

ginning the treatment. She noticed an immediate increase in en

ergy as soon as she was out of surgery recovery and has found 

that the energy level stays high consistently. A few weeks after 

receiving the device she discovered she was significantly more 

tan, not from being outdoors, but by increased blood circulation. 

She's also rediscovered her freckles. 

Synchronous Pacing 
In CRT, leads are implanted in the right 
atrium and ventricle, and a third lead is 
placed in the left ventricle. The chal
lenge in doing this is finding a pathway 
into the left ventricle. Veins are used to 
implant leads because they are low pres
sure conduits to the heart. The normal 
flow of the blood in veins is to the right 
side of the heart and if small blood clots 
form, they will go to the lungs rather 
than the brain. 

it is attached to the aorta, the artery that 
supplies blood to most of the body. The 
pressure of the blood leaving the heart 
would be too much to safely implant a 
lead. An alternate route was needed for 
CRT to be possible. 

vein provides a means to implant a 
lead in the left ventricle. 

Implanting 
During an operation, leads are fed 
through the subclavian vein into the 
right atrium. To implant in the left ven
tricle, the lead must be run against the 
low pressure flow of a vein from the 
right atrium to the left ventricle. It is 
then imbedded at the base of the ventri
cle using a hook-like head. Leads are 
also implanted at the base of the right 
ventricle and in the right atrium. Pro
gramming of the pacemaker allows for 

The left side of the heart presents 
technical difficulties to implantation as 

Cardiac tissue, just like every other 
tissue in the body requires the oxygen 
and nutrients supplied by the blood. 
Therefore, one of the arteries that 
branches off the aorta leads directly 
back to the heart. Then a vein takes 
blood from the left side of the heart to 
the right atrium through a small hole 
called the os of the coronary sinus. This 
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heart disease. Heart efficiency is meas
ured as a percentage of blood ejected 
from a chamber. The average ejection 
fraction for a healthy person with no 
heart disease is 65 percent. Patients who 
are recommended to CRT often have 
ejection h'actions between 15 and 20 
percent. Even in such critical cases as 
these, drug therapies are tried before im
planting. 

The Results 
Extensive clinical trials show dramatic 
improvements in CRT patients' health 
and quality of life. Death by progressive 
heart failure decreased by 51 percent, 
the number of hospital visits were signif
icantly reduced, patients showed a 
steady increase in the distance they were 
able to walk on a treadmill over six 
minute period, and an overall increase 
in daily activity were observed. 

This diagram shows the three leads of a CRT device made by Medtronic as well as their im

plantation site. A regular pacemaker would have the two leads shown by solid lines; the 

dashed line is the lead which goes through the Os into the left ventricle. 

CRT also appears to do more than 
halt cardiac problems so they do not 
continue to deteriorate. A study done by 
Medtronic, a Minnesota-based compa
ny, in 2001 found that patients receiving 
CRT actually showed a reversal of heart 
failure effects. Significantly, researchers 

control over electrical stimulation in all 
three chambers so that the ventricles 
contract simultaneously followed by 
contraction of the atrium. 

The blood then returns to a normal 
circulation pattern rather than sloshing 
between the ventricles. 

CRT-D 
While the biventricular synchronization 
improves the pumping ability of the 
heart, patients are also at risk of sudden 
cardiac death. In this condition, the 
electrical impulses in the hemt become 
irregular. They can speed up (tachycar
dia), slow down drastically (bradycar
dia), or signal erratically (arrhythmia). 
The heart will then suddenly stop beat
ing with brain damage and death re
sulting in a matter of minutes. 

Defibrillation, an electrical shock to 
the heart, acts like a restart button and 
jolts the heart back into a steady 
rhythm. Each minute that passes with
out defibrillation decreases a person's 
chance of survival by seven to ten per-
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More than three million Americans are currently living 
with heart failure and an additional 400,000 are diagnosed 
each year. 

cent, so immediate treatment is critical. 
To meet this need, defibrillators can 

be implanted along with a pacemaker. 
The implanted device is slightly larger 
than a regular pacemaker, but it is able 
to sense when any arrhythmia occurs 
and will take over with defibrillation 
therapy in addition to standard pacing 
when it occurs . 

By combining the pacemaker and de
fibrillator, the patient has immediate 
treatment for heart rhythm problems 
and the damage is minimized. The CRT 
pacemaker too can be, and usually is, 
combined with a defibrillator. This is 
then known as CRT-D. 

CRT and CRT-D Candidates 
The expense and the high level of treat
ment involved in CRT makes it suitable 
for treating only very severe cases of 

found a ten percent reduction of heart 
size compared with patients on drug 
therapy alone. A smaller heart is able to 
pump more efficiently and correspond
ingly, increased ejection fractions were 
observed. For patients this translates 
into more mobility, energy, and func
tionality. Fatigue decreased and an over
all improvement in quality and enjoy
ment of life were reported. 

This treatment is a breakthrough for 
treating heart disease and has already 
taken hundreds of people off of heart 
transplant waiting lists and several 
thousand have implants worldwide. 
With such strong data indicating CRT's 
ability to reverse heart disease effects, 
medical researchers are wondering if 
this could be a replacement for a 'mira
cle pill ' in cardiac health. e 



Plumb Bob presents IT Week 2004 

W
ith the melting snows of w inter come signs that spring 

is upon us. One such sign of spring that IT students 

anticipate yearly is IT Week, held this year April 5-9. IT 

Week brings students, faculty, staff, and members of 

the business world together in extracurricular events 

that showcase the fun side of the Institute of Technology. The 

coordinated planning of several student groups including the IT 

Student Board, Society of 

Women Engineers, and 

Tau Beta Pi produces social 

events throughout the 

week that reach out to all 

members of the college. 

Events projected to take 

place during this year's IT 

Week include the Opening 

Ceremonies and a barbe

cue as well as an IT Night 

Out hosted by ITSB, IT 

Movie Night in which sci

ence and technology relat

ed movies are shown, the 

Pi Mile Run, IT Olympics, a 

Scavenger Hunt and a Sci

ence Bowl quiz competi 

t ion . Highlighting the mid

dle of IT Week is the IT 

Technology Fair, which 

takes place on Wednesday 

April 7 and Thursday April 

8 from 9 a.m. to 4 p.m . 

The Tech Fair allows 

students and companies to 

interact in the campus set

ting so students can ga in 

exposure to the world of 

industry awaiting them be

yond the walls of the class

room. Academics and cor

porates alike benefit from 

the exchange of informa

tion between their respec

tive sectors of the engi

neering and scientific 

domain. 

ed over 75 years ago by a group of World War I veterans, 

Plumb Bob serves to honor the sacred Blarney Stone of IT. 

The Blarney Stone is the dearest of all things to a true engi

neer. The significance of the great Blarney Stone lies in it's in

scription and history. It is inscribed with the foundation of all 

engineering : "Erin go Braugh," wh ich can be loosely translated 

as, " St. Patrick was an engineer! " This is why we pay homage 

to St. Patrick: He is the 

patron saint of all engi

neers. Plumb Bob contin

ues to honor the engi

neering spirit through 

yearly coordination of IT 

Week and is principal in 

organization of the Tech

nology Fair. 

IT Week is the most 

widely publicized IT 

event that occurs in the 

at the University. The 

Tech Fair and all of IT 

Week are events that the 

students look forward to 

every spring. It is the 

sole mission of Plumb 

Bob to bring IT Week and 

the Technology Fair to 

fruition each year. Plumb 

Bob is dedicated to mak

ing IT Week 2004 the 

most rewarding experi 

ence possible for stu

dents and industry. 

Plumb Bob hopes to 

also involve poster pre

sentations by professors 

who will talk about their 

research at the Tech Fair 

this year. Plumb Bob 

continues to strive to

ward bringing the IT 

community closer to

gether through the 

wealth of social and ca

reer related activities 

during IT Week. e Intricately involved in 

the planning of IT Week is 

the Plumb Bob Honorary 

Leadership Society. Found-
APRIL 5TH-9TH &? I 

If you have an idea or event you would like to see during IT Week or if you would other
wise like to get involved, contact Plumb Bob at plumbbob@umn.edu. 
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BY RACHEL COVAULT 

ho would think that an activ
ity as primitive as sword
swinging could develop into a 

high-tech sport with electric 
weapons and "armorers" who 
need to know the basics of 
electrical engineering? 

In 18th and 19th century duels, 
where modern sport fencing is rooted, 
the only equipment required was a steel 
blade. Swordmasters taught their skills 
using blunted weapons. Even as dueling 
became less common, young aristocrats 
continued to learn sword-handling tech
niques as part of their traditional cur
riculum. 

Sport fencing developed in order to 
give the students a chance to show off 
their abilities in competition. Since then, 
fencing has evolved into a game as ath
letic as basketball, as strategic as chess, 
as safe as tennis, and as technological 
as the BattleBots competitions on TV. 
(And some last-minute repairs to the 
wires and sockets of electric fencing 
weapons can be as precarious as the ro
botic contestants appear.) 

Society's advancement into the tech 
age has not left fencing behind. There 
was a time when even the most basic 
fencing furnishings, such as masks to 
protect the face, were too new to be 
widely popularized. 

Until the early 19th century, wearing 
a mask was considered cowardly and 
rude, implying that the opponent could 
not keep a weapon from putting out an 
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eye. Once masks went mainstream, 
fencers could practice moves that were 
too dangerous to perform without head 
protection. Other cutting-edge inven
tions over the decades have enhanced 
the safety, boosted the speed, and al
tered the strategies of this otherwise an
cient activity. 

EE 1001: Electrical 
Engineering for Fencers 
Electronic scoring machines provide the 
most obvious example of how fencing 
has adapted to technology. 

Before scoring machines, a fencing 
bout required seven people: the two 
fencers; the director, who assigned 
points; and four side judges, who 
watched for on-target hits from the cor
ners of the rectangular strip that is the 
fencers' field of play. The scoring ma
chine replaced the side judges by an
nouncing when a fencer hits with a dis
play of colored lights and a raucous 
buzz. Wires snake from the machine to 
both ends of the fencing strip and plug 
into a spring-loaded reel of wire . Each 
fencer is tethered to a reel, which acts 
like a retractable dog leash, keeping the 
wire taut. The end of the tether plugs 
into a cord that the fencer wears under a 

white padded jacket and connects to the 
weapon. 

There are three types of fencing, each 
with a distinct weapon, target area, and 
rules: epee, foil, and saber. In epee fenc
ing, hitting anywhere on the opponent's 
body with the tip of the weapon results 
in a point. Epees used with the electron-

ic system have small buttons on the tips 
of their blades. Pushing the button clos
es a circuit, allowing a small amount of 
current to flow from the box, to the 
fencer, through wires in the blade, to the 
button, and back. The machine re
sponds with a colored light and a noisy 
buzz. 

John Gohde of the University fenc ing team hooks 

self up to the electronic scoring setup. 



So wha t happens if an epeeist acci
dentally hits the ground in an attempt 
to tag an opponent's toe? Since the ma
chine cannot tell the difference between 
a shoe and a floorboard, its light glows, 
and the referee decides where the fencer 
hit. To prevent referees from awarding 
points for floor hits, many tournaments 
feature strips made out of copper mesh 
or aluminum plates. The surface is 
grounded to the machine so that if a 
misguided weapon hits the copper, the 
machine ignores the hit. 

Foil fencers must aim for the torso, so 
they wear vests called "lames" (pro
nounced "lah-MAYs), garments woven 
with metallic threads. Unlike the epee 
circuit, the foil circuit is normally closed. 
When the button on the end of a foil is 
depressed against the vest, current is 
redirected from retracing its path back 
through the foil and flows instead 
through the lame to the machine. A 
valid point is announced with a colored 
light and a buzz. If the tip hits anything 
else, the circuit is broken entirely and a 
buzzing white light reveals an off-target 
hit. 

Saberists may hit anywhere above 
the waist with any part of the saber 
blade, including the edges. They wear 
lames with sleeves and masks with pro
tective bibs made out of lame material. 
Touching one fencer's blade to the 
other's lame completes a circuit that 
lights up the machine with another 
buzz. 

Saber fencing in particular has gone 
through almost yearly makeovers in its 
rules and equipment since its electrifica
tion. Game strategy has followed suit. In 
pre-electric times, points could only be 
scored by hits with the blade's front edge 
or the last third of the back edge, where 
a "real" saber is sharp. After several 
failed attempts to electrify only those 
edges while insulating the rest of the 
blade and the guard, the official rule
makers of fencing, the Federation Inter
nationale d'Escrime or F.I.E., gave up 
and declared that hits with any part of 
the blade earned points. 

Another failed idea declared that 
saber blades had to be moving in order 
to score. After all, it isn't dangerous to 
simply place a sharp saber on someone's 
arm. A saber is used for cutting, and in 
order to cut, it must be swung. The F.!. E. 

ma ndated a device ca lled the "capteur," 
an accelerometer that attached to the 
guard. It sensed when the blade was 
moving and allowed the machine to 
register hits only then . Capteurs did not 
take into account a move called the 
"point in line," in which one fencer 
points the weapon straight at an oppo
nent, who often advances too fast to pre
vent running into it. The blade is sta
tionary, but if it had been sharp, the 
opponent would have been impaled. 
The capteur idea lasted for only three 
years. 
There are groups of "classical" fencers 
who refuse the convenience of the elec
tric scoring system used by "sport," or 
"Olympic-style," fencers . Some blame 
the machines for introducing too many 
artificial conventions to the game. Clas
sical fencers prefer the style of the late 
1800s when proper technique and per
fect form were as important as hits 
scored. Fencing should be an honorable 
art, they say. 

The electronic revolution can't bear 
all the blame for fencing's moderniza
tion. A revolution of a different sort gave 
it a healthy dose of speed and athleti
cism. When the Russian Bolsheviks 
kicked out everything bourgeois, fencing 
had to bow out, too, because it was seen 
as a pastime of the upper class. Later, 
when the communist Soviet Union was 
searching for sources of propaganda to 
bolster its image, it came up with the 
idea of sweeping the Olympic Games. In 
order to do so, fencing had to be brought 
back-but in an improved reincarna
tion. This plan spurred a burst of scien
tific studies on how to win fencing bouts, 
which produced the most extensive body 
of fencing research up to that time. The 
result was a rejection of the formalized 
traditions of the classical style used by 
the rest of the world in exchange for an 
aggressive, fast, athletic style. The new 
fencers may not have been graceful or 
gentlemanly, but they did return home 
with medals around their necks. The 
only way other countries could compete 
was by adopting the new style them
selves. Modern fencing was born. 

The Perils of Swordplay 
There is nothing like a high-profile acci
dent to stir up authorities . Before the 
1982 World Championships in Rome, 

there were no regula tions governing the 
safety of fencing equipment. Then, Sovi
et Vladimir Smirnov, the reigning world 
champion, took a hit to the mask during 
the foil finals, and his opponent's blade 
snapped. This was not unusual. In fact, 
joe Byrnes, one of the United States 
Fencing Association's technicians for na
tional and international tournaments, 
recalls competitions where halved 
sabers lined the walls four blades deep. 
In Smirnov's case, half of the blade went 
flying benignly to the floor, but the other 
half kept moving forward, piercing 
Smirnov's mask and face, stopping at 
the back of his skull. Life support kept 
him alive until shortly after the tourna-

An armorer repairing holes in one of the metal 

strips that are laid down for a tournament. 

ment's end. 
The F.I.E. realized it had to prevent 

similar incidents in the future. It led a 
massive research effort to examine the 
sport's safety, and today, over a third of 
the 106-page official fencing rulebook 
concerns equipment. Any item that 
passes the F. I.E.'s strict guidelines for 
safety is labeled with a special patch or 
stamp, and if a fencer is hurt due to a 

defect in that item, the F.I.E. promises to 
investigate the flaw and guarantees to 
pay for half the liability, including med
ical bills. Everything is regulated, from 
the chemical composition of mask mesh 
to the amount of Kevlar (the material 
used in bullet-proof vests) sewn into 
jackets. jackets must hold up to a force 
of 800 Newtons. F.I.E. blades are now 
smithed with martensic aged steel, 
shortened to "maraging" steel, which 
WEAPONS continues on page 16 
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Nerd 

BY ETHAN RUSIN 

This a rt icle begins a new kind of reporting 

in the Technolog: odd news for your cra

nial selves. It is my intent to provide a lit

tle bit of spice to the Technolog through 

the reporting of completely true a nd sci

entifically sound and proven aspects of 

our natural world that may otherwise go 

unnoticed by the both the scientific and 

general public at large . So, read on 

(please), share it with your friends, and 

stay curious. 

Soccer-shaped universe? 
The universe just so happens to be 
shaped like a soccer ball. Back in early 
October, CNN reported that a researcher 
by the name of Jeffrey Weeks, a 
MacArthur Fellow who bases his work 
out of Canton, New York, joined forces 
with researchers from the University of 
Paris and the Observatory of Paris. To
gether they studied astronomical data 
that suggested that the universe is finite 
and made of curved pentagons joined 
together into a sphere, which is not un
like an everyday soccer ball. 

The scientific collaboration got their 

1 4 SPRING 1000 MINNESOTA IECHNOLOG 

data from NASA's Wilkinson Microwave 
Anisotropy Probe, which is used to map 
background radiation still remaining 
from the Big Bang. 

"Since antiquity, humans have won
dered whether our universe is finite or 
infinite, " says Weeks . "Now, after more 
than two millennia of speculation, ob
servational data might finally settle the 
ancient question ." 

Cowgases 
What is one of the surprisingly larger, 
naturally occurring deterrent to ozone 
preservation? Well, according to planet
save.com, the "collective breathing of 
cows accounts for nearly 20 percent of 
the methane gas released into the at
mosphere." Most of the methane that 
Bessie creates is made in her rumen, 
which is the first of her four stomachs. It 
is here, in the rumen, that the methane 
gets its first opportunity to get into the 
cow's bloodstream and exits through the 
lungs via exhalation and belching. 

To decrease the percent contribution 
by Bessie and her bovine horde (which is 
says to be 100 to 150 gallons of methane 
gas a day), scientists at the University of 

Nebraska have decided to create an ad
ditive for the cattle's feed that they hope 
will hinder the cow's ability to produce 
methane in their digestive system. Ten 
of the roughly 200 feed additive com
pounds they tested have been successful 
enough to be tested on fluid extracted 
from the rumen of a cow. 

"Of those, about 20 to 30 percent are 
indeed doing what we expect them to 
do," says project researcher Stephen 
Ragsdale. "We're honing in on what 
would be perfect." 

Antithesis of the Nobels 
Every October, to coincide with the 
Nobel Prizes, the science magazine An
nals of Improbable Research (AIR) holds 
an awards ceremony of it's own, at 
which the Ig Nobel prizes are awarded to 
scientists whose "achievements cannot 
or should not be reproduced." 

Among the 2003 winners was a team 
of physics professors from the University 
of Ballarat in Australia that completed 
research on "an analysis of forces re
quired to drag sheep over various sur
faces." 

The Ig for medicine went to a team 



•• 

from the University College London for a 
report in which the team presented evi
dence that "the brains of London taxi 
drivers are more highly developed than 
those of their fellow citizens."' Three 
other Ig awards that have a lso been 
deemed noteworthy are: 

The Ig award for chemistry went to a 
Yukio Hirose for perform ing a chemical 
investigation of a bronze statue, in the 
japanese city of Kanazawa, that failed 
to attract pigeons. 

The Ig award for economics went to 
Karl Schwarzler and the nation of 
Liechtenstein for "making it possible to 
rent the entire country for corporate 
conventions, weddings, bar mitzvahs, 
and other gatherings." Liechtenstein is 
the fourth smallest country in the world. 

· Finally, the Ig award for biology went 
to C.W. Moeliker, of Natuurmuseum 
Rotterdam, the Netherlands, for making 
and documenting the first scientifically 
recorded case of homosexual necrophil
ia in the mallard duck (Anas platyrhyn
chos) . 

These winners, as well as past win
ners up to 1991 can be fo u nd at 
www.improbable.com. 

Math + baseball = 
better players? 
Sabermetrics, as defined by professor 
james H. Albert of Bowling Green Uni
versity is "the mathematical and statis
tical analysis of baseball records." Re
cently, the Boston Red Sox hired the 
fou nder of sabermetrics, Bill james, to 
help rid them of the famed curse of the 
Bambino. 

Sabermetrics itself focuses more on 
hundreds of formu las that combine bat
ting average and RBI numbers with 
other stats such as hits, walks and outs, 
instead of statistics such as batting aver
ages and RBis to determine a player's 
value . A sample: 

Calcu lation of yearly a player 's " win 

shares" metric: 

1. [(Hits+ Walks) x Total Bases]!(At Bats + 

Wa lks) = Runs Created (RC) 

2. Divide hitter's outs by 12, then subtract 

from RC. 

3. Divide total by 3 to calculate a player's 

total hitting "win shares." 

4. Add another point to player's win shares 

for playing a certain number of games 

(based on position: catcher, 24 games; 

first base, 76; second base, 28; third 

base, 38; shortstop, 25; outfield, 48). 

Sadly, the science was not able to 
overturn The Curse of the Bambino. So, 
maybe next year the Sox will turn to 
witchcraft, perhaps, in the hopes that 
the black arts will see their club to the 
World Series. You never know. If trading 
the Ruth-meister can doom a club to his
torical disparity, why can't a reading of 
chicken bones save it? 

Fuel guy 
The French have done it again. Com
mon man by day, inventor-extraordi
naire by night, a French citizen named 
Guy Negre has made the claim that he 
has invented and created a car that uses 
air as it's primary fuel source. Little odd? 
Yes. Impossible? Negre does not think so. 

"The invention is in the engine. The 
invention is in the industrial process. 
This technology is based on a rotation 
system exploited by cars which use nat
ural gas. It is used even by people who 
work with combustion fueL Hydrogen 
under pressure systems and even the 
tanks of a fireman 's air reserve are 
based on this technology," Negre says. 

According to Negre, no fuel, in the 
conventional sense, is necessary to 
power the car. As long as there readily 
available air for the engine to take in, it 
will be able to progress forward at 
speeds up to 70 mph. 

Do not think for a moment that this 
was the kind of invention that came to 
Negre in a dream last month. Quite the 
contrary, he has been working on it 
since 1997 and since then has been 
awarded more than 30 patents to keep 
his idea safe. 

Thoughtful attraction 
Don't worry ladies if hot Paul does not 
ask you out when you think it's appro
priate to do so. Turns out he may see 
you, but his brain sense you. Don't 
worry, I will explain . 

According to research done by our 
badger brethren to the east, a great deal 
of thought goes in to choosing mates . 
This was done and verified through the 
use of fMRI (functional magnetic reso-

nance imaging) of the brains of Brazil
han marmoset monkeys. 

"We were surprised to observe high 
levels of neural activity in areas of the 
brain important for decision-making, as 
well as in purely sexual arousal areas, 
in response to olfactory cues," psycholo
gy professor Charles Snowdon says in a 
statement. "Lighting up far more bright
ly than we expected were areas associat
ed with decision-making and memory, 
emotional processing and reward, and 
cognitive controL" 

According to the report submitted to 
the Journal of Magnetic Resonance Imag

ing, the scanned monkey brains became 
extra busy when the monkeys smelled 
sexy scents. Take note ladies, perfume 
helps attract hot Paul or at least his 
brain. 

Snowdon's team tested four male 
marmosets, had them sniff gland secre
tion samples from females at or close to 
ovulation. Snowdon and his team also 
let the monkeys smell samples from fe
males whose ovaries had been removed 
(i.e. "not fertile and, presumably, not 
sexy") . 

After gathering their information 
from the tests, the researchers were able 
to see how much more the monkeys' 
brains lit up when they smelled the sam
ples from fertile females. Specifically, the 
parts of the monkeys' brains that dealt 
with complex, cognitive reasoning and 
sexual "thought" lit up a great deaL 

"This is the first time anyone has im
aged an awake nonhuman primate in 
response to emotionally arousing stim
uli. It is also the first link between exter
nal sexual odors and the internal sexu
al arousal system," Snowdon says. "This 
opens up a whole new field of research 
possibilities." And a whole new area of 
employment opportunities for Brazilian 
marmosets everywhere. It may be racist, 
but who's going to trust the nose of an 
American monkey? • 

This information was gathered from the follow
ing w eb sites: 
• www.popsc i.com/popsci/science/a rti 
cle/0, 12543,517876,00.html 
• www.planetsave.com/ViewStory.asp? ID~4047 
• www.improbable.com/ 
• www.cnn.com/2004/TECH/science/01/23/ 
air.car/ index.html 
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WEAPONS continued from page 13 

significantly increases the a mount of 
time a blade can be used before it snaps 
compa red to non-F.I.E. carbon steel. 
Masks are tested for strength before 
every tournament, and dents must be 
smoothed out. 

Of course, all this gear must be kept 
in good working order and fi xed when it 
does break in order to keep it safe. These 
are the duties of the a rmorer. Team ar
morers repair weapons so that team
mates can concentrate on practice, 
while tournament armorers, sometimes 
referred to as technicians, take care of 
electronic scoring systems, solder patch
es onto holes in copper strips, and test 
competitors' gear for safety and legality. 
North American Cup events, for exam
ple, employ five or six full-time armor
ers for a four-day run . At local tourna
ments, a single volunteer will do. 

Swords of the Future 
Even after decades of development, fenc
ing equipment is still being refined by 
technologically inclined fencers. The lat
est masks are recognizable by the Lexan 

Epee fencers and the electronic scoring machine. 
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plates that interrupt the mesh in front of 
the eyes, a n effort to heighten spectator 
interest by displaying fencers' expres
sions. Ba ttery-operated fans even perch 
near the forehead in some models, cool
ing the athlete and preventing the plas
tic from fogging up . 

The future of fencing might involve 
trading in the linear strips for a round 
field of play. Wireless scoring systems 
are in the works, and with them, fencers 
won 't have to worry about getting 
caught up in the leashes that connect 
them to the machine. Strips were used 
even before electronic scoring for space 
reasons, but who knows what direction 
the sport will advance into? 

Fencing is no longer either the highly 
stylized art it once was or the medieval 
brain-bashing it is sometimes pictured 
to be. Even sword-swinging has followed 
the trends of technology and has 
emerged as a fast-moving , highly strate
gic, athletic game. e 

For more information about fencing, see 
www.usfencing .org 
www.fencing.net 
www.tc.umn.edu/-fenc ing 

KOLTHOFF continued from page 7 

Global politics was also a favorite 
subject, particularly when in concerned 
freedom of thought and expression. In 
the late 1930's, he was instrumental the 
Rockefeller Foundation's program to re
locate scientists persecuted by the Nazi 
regime to the U.S .. 

After World War II, he traveled 
around Yugoslavia and the USSR and 
worked on campaigns for the control of 
nuclear weaponry. In doing this, he 
came in contact with a number of sci
entists considered controversial by the 
U.S. government. He was an early critic 
of Sen joseph McCarty's persecution of 
suspected communists and stressed the 
importance of building relationships 
with universities even if their political 
agenda disagreed with America's. These 
issues landed Kalthoff in trouble with 
the House Un-American Activities Com
mittee in the 1950s. He was even ac
cused of membership in 31 "subversive 
groups." All of the charges were subse
quently dropped. 

After a long and full life, Kalthoff 
died at the age of 99. He is remembered 
best for being a prominent member of 
Minneapolis society, a stimulating con
versationalist, patron of the symphony, 
activist for social justice, and of course 
his monumental contributions to ana
lytical chemistry. e 
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