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From The Editor 
Welcome to the February 2006 issue of the Engi
neers' Forum. Recently, I browsed through some 
of the older issues. By old, I mean issues pub
lished since the 1930s. Back then, one page of 
jokes was included per issue. Many of them are 
offensive by today's American standards; howev
er, most remain timelessly funny. Be sure to read 
some of them reprinted in this issue's 'email bag '. 

Also included in this issue is a brief overview of 
the history of aviation, leading up to comparisons 
between the Boeing 787 Dreamliner and the Air
bus 380. The future of aviation, likely beginning 
with military aircraft, will include jets with mor
phing wing capabilities, discussed in an article 
about materials aspects for this class of aircraft. 
Many of the engineering freshmen may find inter
est in an article concerning sustainable design as 
it pertains to this year 's Engineering Fundamen
tals class project. Furthermore, global warming is 
the topic of this issue's photospread, where you 
can get a glimpse of our talented layout editor. 
Lastly, I rant about the addictive use of the prefix 
'nano'. Enjoy. 

Respectfully, 

Editor-in-Chief 
Engineers' Forum Magazine 
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u ankind has always dreamt of flying. Many 
of us, as kids, wanted to fly away into the 

open sky to get as far away from our problems 
as possible. Personally, the blue sky has always 
been an enigmatic presence in my life. Since the 
early days, many people have tried wacky ways to 
get themselves airborne, without much real suc
cess until the 20th century. Socrates had made 
a remarkable statement about aviation during his 
golden years, as he said, "Man must rise above 
the Earth-to the top of the atmosphere and be
yond-for only thus will he fully understand the 
world in which he lives." It is remarkably eerie how 
much knowledge and wisdom scholars held, the 
bold visions that they had, all centuries before 
man was ever able to conquer the skies. 

ENGINEER 

WE'RE NOT LIKE EVERY 
OTHER HIGH TECH COMPANY. 
WE'RE HIRING. 

No one told you the hardest part of being an 

engineer wou ld be finding your first job. Of 

course, it's still possible to get the high tech 

work you want by joining the U.S. Air Force. 

You can leverage your degree immediately 

and get hands-on experience with some of 

the most sophisticated technology on earth. \.J 
••• 

U.S. AIR FORCE 

To find out how lo gel your career off the 

ground. call 1-800-423-USAF or visit our 

Web site at airforce.com . CROSS INTO THE BLUE 
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-Divakar Mehta 
The Early Years 
During the 16th century, Leonardo Da Vinci, in one 
of his many speculations, came up with a rough 
sketch of a man made bird with remarkable simi
larities to the modern helicopter. As one can imag
ine, it was not a single man or country that led to 
the development of aviation. People from all over 
the world and all walks of life contributed to this 
revolution in travel and war. In the 1800s, many 
inventors attempted various methods to travel the 
skies. The American astronomer Samuel Pierpont 
Langley was the most successful as he was able 
fly his steam powered monoplane as high as 4000 
ft. 

Like all dangerous research, aviation saw the 
death of some of its early entrepreneurs with peo
ple like Vincent DeGroof from Belgium crashing to 
his death while trying to conquer the skies. 

On a cold December day, after making some mi
nor repairs, the Wright brothers were able to fly 
a heavier-than-air craft for about 12 seconds for 
a distance of 120 feet. That day, December 17, 
1903, marked the beginning of a new era in avia
tion - an era that changed the way the world in
teracted and traveled. Wilbur Wright was quoted 
saying, "More than anything else the sensation is 
one of perfect peace mingled with an excitement 
that strains every nerve to the utmost, if you can 
conceive of such a combination." This was his 
description of flying which would soon become 
a hobby, a career or a mode of transportation for 
millions of people around the world. 

As one can expect, the militaries of the world were 
the first to make widespread use of this new tech
nology. During the First World War, both sides had 
some form of flying machines that played the role 
of warplanes. The year 1911 demonstrated a few 
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firsts for the aviation industry, including the first 
time that aircraft were used to carry mail. The Unit
ed States Post Office Department, on September 
23, 1911, through pilot Earle Ovington was able 
to send mail a distance of 5 miles in an airplane. 
The pilot carried a mailbag on his knees and af
ter reaching his destination, dropped the bag from 
the sky for the local post office to pick up and dis
tribute. This service only lasted for about a week. 
Next, Galbraith P. Rodgers made the first trans
continental flight, when he flew from New York to 
Long Beach, California in a Wright machine. It took 
him a total of 84 days to get to California; however, 
his actual flight time was only 3 days, 10 hours 
and 14 minutes. 

Airborne At Last! 
The two World Wars had a significant impact on 
the development of commercial aviation as all the 
participating nations searched for novel ways to 
transport their troops. The first commercial flights 
began as early as January 1914 between Saint 
Petersburg, Russia and Tampa, Florida. The next 

few years saw substantial improvements in the 
design and instrumentation of planes until 1933 
when Boeing launched the first truly modern air
liner, Model 247. This craft featured an all-metal 
body with a retractable landing gear and an insu
lated cabin with space for 10 passengers. United 
Air Lines saw a lot of potential in this development 
and ordered 60 Model 247s from the Boeing Com
pany. As Boeing was busy trying to fulfill the order 
for United, Trans World Airlines (TWA) decided to 
approach Donald Douglas to build them an alter
native to the Boeing Model 247. Douglas designed 
the DC-1 , DC-2, and DC-3, out of which the DC-
3 became the most successful propeller aircraft 
in the history of aviation up to that time. With a 
seating capacity of 21, this 1000 horsepower bird 
could take its passengers across the country in 
less than 24 hours, but of course with plenty of 
refueling stops along the way. 

Determined not to fall behind, Boeing later re
leased the Model 307 Stratoliner, which featured a 
pressurized cabin allowing airlines to fly their cus-

Smiths Aerospace, known for pushing the envelope with exciting new initiatives and special projects like the CCS for the Boeing 787, is a leading global 
provider of innovative solutions for civil and military aircraft worldwide. In addition to the Boeing 787, current projects in development include next 
generation technology for UAVs. We seek a broad range of technical experts to join our team. 

Smiths, where you'll enjoy a competitive salary and generous benefits, is located in Germantown, MD, which is a short drive to Washington, DC and al l the 
activities of the nation's capital. As a highly renowned designer and manufacturer of advanced avionics systems for military and civil aircraft worldwide, 
we 're offering what you're looking for ... a chance to create, advance, learn and enjoy li fe . 

To learn more about our growing company and our current employment opportunit ies, please visit our website at: 

www.smiths-aerospace.com 

To locate openings at our Germantown site: 
• click on Careers 

• click on Search Current Smiths Aerospace Job Postings 
• in the drop down menu for region, select USA-Northeast 

Smiths Aerospace is an EOE promoting diversity in the workplace. For security reasons, most positions require applicants meet certain eligibility requirements, 
including US citizenship or permanent alien status. 
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tamers at heights as high as 20,000 feet, above technology. While Airbus feels that getting more 
the atmospheric turbulence of low-level clouds. As people on a plane is what the airlines are looking 
World War II progressed, new technologies such for, Boeing feels that smaller yet speedier planes 
as jet engine propulsion were introduced by the are more attractive to the contemporary market. 
aviation industry. Britain 's DeHavilland Comet was Airbus is currently working on the A380, which will 
the first commercial airplane to feature jet engines seat 555 people in a double-decker environment 
capable of carrying a plane up to 550 mph. How- running the length of the aircraft. Meanwhile, Boe
ever, two fatal crashes led to the grounding of the ing recently released the smaller, yet faster 787 
fleet, giving Boeing and Douglas time to launch Dreamliner which seats somewhere between 200 
their versions of the jet engine aircraft. Boeing and 300 people. The two new designs have led to 
released the 707 and Douglas the DC-8. Within a bitter rivalry between the two firms as they both 
just a few hours of release, the world of travel was accuse each other of illegal governmental aid. 

Left: Airbus A380, Right: Boeing Dreamliner 
To date, Boeing has a total 241 orders from vari

revolutionized as civilians traveled from New York ous airlines around the world while Airbus has 132 
to London in less than 8 hours. Propeller technol
ogy was clearly no match for the new jet engine 
technology and both major manufacturers entered 
the age of jumbo jets. Boeing released its 747, 
Douglas came out with the DC-10 and Lockheed 
Martin engineered the L-1011 Tristar. Boeing and 
Douglas saw some success with their jet engine 
airplanes, however, Lockheed Martin was not very 
successful and eventually bowed out of commer
cial aviation. 

Where Now? 
As with any other technology, the aviation industry 
is far from fully developed. In the 1970s Douglas 
and Boeing saw another competitor from across 
the ocean known as Airbus. In 1997 however, Boe
ing successfully acquired long time business rival 
McDonnell Douglas, thus leaving only two major 
players in the field of commercial aviation. Inter
estingly, both Airbus and Boeing have decided to 
go different routes with the development of new 
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orders. Both firms obviously claim that their way is 
the best, however, only time will separate the con
tender. Alan Mulally, president and CEO of Boe
ing Commercial Airplanes was recently quoted 
as saying, "The 787 is a game-changer for airline 
profitability and for passenger comfort. " Similarly, 
a recent Airbus press release boasts, "The A380 
is a significant evolutionary step in the history of 
commercial aviation that promises to ease con
gestion at major airports by transporting more 
people more efficiently than ever on the world 's 
major air routes. " Like a parent is always proud of 
what their children accomplish, Airbus and Boeing 
are like two competitive mothers trying their best 
to make sure that the world looks upon their child 
as the star while viewing the other as merely aver
age. Both companies have invested a lot of money 
into their new programs and the next few years will 
be interesting no matter who wins this war of com
mercial aviation, because it will certainly shape the 
future of world-wide commercial aviation. 
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A New Look At Engineering for the 21st Century: Sustainable 
Design and Green Engineering Creates a New Direction for 
Engineers Around the World -KariAdkins 

Engineering is a constantly evolving field , pro- future will result in consequences for our present 
viding endless opportunities for students, fac- actions. Many speculations of the future global cli

ulty, and professionals to learn new concepts and mate have been made, most of which paint a grim 
additions to the traditional engineering curriculum. picture for the planet and its inhabitants. Here's 
One of the newest additions to the curriculum at another way to look at it - it would take the re
Virginia Tech, especially in the freshman Engi- sources of four Earths for the world 's population to 
neering Education Department, is a study of sus- live as the average American does. 
tainable design. 

Sustainable design, according to the World Com
mission on Environment and Development, is 
"meeting the needs of the present without com
promising the ability of future generations to meet 
their own needs." 

Sustainability is by no means a new concept, but 
it has gained increasing attention as people from 
around the world realize that natural resources 
are limited, and use of them with no regard for the 

Take off with AAI 
At AAI Corporation, innovation isn't enough. 

To better educate Tech engineers, the freshman 
engineering classes participated in the Sustain
able Design project, as required by their profes
sors in ENGE 1024. The goal of the project was 
to help a community in a third world country by de
signing a device or piece of machinery that could 
be built from the resources that the vi llagers al
ready had available to them. Each team of four 
or five students was given a plastic Ziploc rM bag 
with bamboo sticks, two bandanas, modeling clay, 
one aluminum can, a one liter bottle, and rope of 

premier manufacturer and integrator of tactical unmanned 
aerial vehicles, our customers rely on products that work 
the first time, every time. That's the hallmark of our . ~tl'Y.-o.:"""'-

success - Innovation That Works. sM Join our 
team of innovators and point your career in the 
right direction. 

Careers in: 
• Mechanical Engineering 
• Aerospace Engineering 
• Electrical Engineering 
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For current openings or to submit 
a resume, visit our Web site at 

www.aaicorp.com. We offer excellent 
benefits, including 401 (k) and tuition 

reimbursement. Headquartered in Hunt 
yaney, Md. EOE 
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two different sizes and lengths, all of which is sup
posed to represent the supplies and resources vil
lagers have readily available to them. Using these 
materials, the teams then focused on one of four 
areas as a framework for the device that they cre
ated : education, energy, nutrition , and agriculture. 

In November 2005, the project deadline ended 
for the approximately 1000 Tech engineering stu
dents. Class 
members vot
ed on one de
sign team from 
their respective 
workshop class, 
of which there 
were over thirty 
individual sec
tions, and the 
selected teams 
then competed 
in a Sustain
able Design 
Fair. This fair 
also served 
as a chance 
for students to 
see what other 
teams accom-
plished, fur-
ther broaden-

neal e. wellress 

ing concepts of 
sustainability for students. 

.· 

Transpor 

vehicles are actually just pains because they cost 
much more than a plain gas-powered car. More
over, after approximately 100,000 miles the bat
tery of a hybrid car may die, requiring the owner to 
replace it. It is quite possible that, in some cases, 
the resources and work needed to pay the extra 
costs of a hybrid vehicle outweighs the benefits of 
the vehicle altogether. Also outlined were several 
alternatives and how to make the best decisions 

~···· 

when evalu
ating sustain
able design. 
A key point 
of the lec
ture was to 
inform stu
dents that all 
claims about 
environmen
tal issues are 
not equal and 
that engi
neers espe
cially should 
be careful 
when evalu-
ating and 
judging the 
claims about 
environmen
tally friendly 
products. 

Virginia Tech also has a Green Engineering Pro
In December 2005, the Engineering Education gram. "Green Engineering can be defined as 
department at Tech hosted a Sustai nab.-le_D .... e ... s_i ._n_ ... e_nv_i_ro._n_m_....e_n_.ta_11 ....... c._o._n_,s .... c_io._u .... s_....a_tt_it._ud._e._s ........ v_a._l .... u .... e ... s....._a_n..,d 
lecture, during which students were de
scribed how sustainability is applied in 
the real world and how students and fac
ulty members alike can best make envi
ronmentally-conscious decisions in the 
future. Also discussed at the lecture was 
the increased popularity of hybrid vehi
cles and whether or not they are more 
environmentally-friendly than their gas
engine counterparts. Entertained at the 
lecture was the possibility that hybrid 

~ 
L.F. Jennings, Inc. 

The Mid-Atlantic a rea 's premier General Contractor 
You are tomorrow's builders. 

GOHOKJES! 

407 North Washington Street • Fall C hurch, VA 22046 • (703) 24 1- 1200 
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principles, combined with science, technology, and engineering 
practice, all directed toward improving local and global environmen
tal quality", as stated on Tech 's Engineering website. 

This program was primarily created to help inform and educate en
gineering students of the need for Green Engineers, and illustrate 
to them how to best apply their engineering background to Green 
Engineering and Sustainable Design after graduation. 

Engineering students with a significant interest in sustainability and 
environmental issues are offered the opportunity to pursue a con
centration in Green Engineering . The concentration is compromised 
of eighteen credit hours, of which two Green Engineering courses, 
two are courses within your specific Engineering major that relate 
to the environment and your specific major, and two are electives 
outside the College of Engineering that relate to social , political, en
vironmental , and economic issues. 

It is projected that in the coming years the Green Engineering con
centration might evolve into a minor for engineering students. How
ever, as an engineering student, there are many opportunities to 
become involved in the Green Engineering and Sustainable Design 
revolution. Freshmen in the Engineering Education program at Tech 
have already gotten a head start by participating in the Sustainable 
Design Freshman Engineering project, but students of all years as 
well as faculty members, graduate students, and professionals will 
find benefit from learning about sustainable design and Green Engi
neering. Going into the 21st century, with the limited resources and 
growing population that faces the next generation, implementation 
of Green Engineering and Sustainable Design concepts will reduce 
the negative impacts the world currently faces. 

Engineering Internship Program Opportunities 
JOIN THE WORLD LEADER IN SERVING SCIENCE 

APPLY ONLINE: http ://www.fishersc ientific.com 

® 
For product information : www.fi shcrsci.com 

Fisher Diagnostics 
A Fisher Scientific Company 

8365 Valley Pike , P. 0 . Box 307 
M iddletown, VA 22645 
Phone 540-869-3200 

An Equal Opportunity Employer 
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shape remarkable achievements. 
The difference lies in aligning 
yourself with a company whose 
support for new thinking is 
extraordinary. The difference lies 
in joining BAE Systems. 

We offer flexible work hours, 
competitive compensation and a 
variety of incentives that allow you 
to have a work/ life balance. For 
more information and to apply 
online, please visit our Web site. 

Applicants selected may be 
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and must meet eligibility 
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classified information. EOE, 
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INNOVATING FOR A SAFER WORLD 
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BAE SYSTEMS 
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The jokes below were taken from very old issues of the Engineers' Forum (then 
known as The Virginia Tech Engineer), between 1946 and 1950. These jokes are 
among the less offensive ones ... 
Road signs are frequently prophetic. For example: 
"Soft Shoulders" 
"Dangerous Curves" 
"Men at Work" 
"Danger" 
"Look out for Children" 

Teacher: "Now children, every morning you must take a cold 
shower and you will feel rosy all over. Are there any questions?" 
Johnny: "Never mind about the shower but tell us more about this 
Rosie. " 

"What's the hurry?" 
"I just bought a text-book and I'm trying to get to class before the 
next edition ." 

She: "My dad is an engineer. He takes things apart to see why 
they won 't go." 
He: "So what?" 
She: "You 'd better go." 

Instructor: "Did you go through Calculus?" 
Student: "Not that I know of, unless I came through there on my 
way here . You see, I'm from West Virginia. " 

"What makes Junior so happy?" asked papa rabbit. 
"He had a wonderful time in school today. He learned how to multi
ply. " 

Prof.: "This exam will be conducted on the honor system. Please 
take seats three seats apart and in alternate rows. " 

Angry Prof. : "How dare you swear before me?" 
Freshman: "How did I know you wanted to swear first?" 

King Arthur : "I hear you have been misbehaving. " 
Knight of the round table : "In what manor, sir?" 

An electron is a dot of electricity that speeds very fast backwards 
from the direction that electricity actually goes. 

Jane: "Why doesn 't John ever take you to the movies anymore?" 
Joan: "One evening it rained and we stayed at home. " 

Ed: "Have you got a picture of 
yourself?" 
Roommate: "Yeh " 
Ed: "Then let me use the mirror. 
I gotta shave. " 

She: "It 's easy to write a play. 
First Act , boy meets girl ; Sec
ond Act, they hold hands ; Third 
Act, they kiss. " 
He: "That 's how I got arrested ." 
She: "What do you mean?" 
He: "I wrote a five act play. " 

"Now, gentlemen," said the 
president of the Honey Chile 
baby bottle Company, "We have 
50,000 of these feeding bottles 
in stock and it 's up to you sales
men to go out and create a 
demand for them." 

~ e Draper Aden Associates 
I ngmccnng • ~ur.cy mg • hn 1rt111111.:11lJI Sen l\.'C' 
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Man has grappled with material properties and 
limitations for millennia. Many years ago, 

cavemen sharpened rocks to serve as tools. As 
time passed, the melting and shaping of metals 
became integral to the progression of humanity. 
More recently, plastics were created, changing the 
way people create products and processes forev
er. Today, the advance of polymers and carbon 
fibers takes the forefront in materials science re
search. Man has arrived to a point in time where, 
with the power of computing and the advancement 
of education , it is possible to create designs for de
vices and machines of great complexity requiring 
advanced materials that perhaps do not yet exist. 
Examples include an elevator to space, self-repli
cating nanomachines, and of course, a morphing 
aircraft wing. 

The design of a morphing aircraft wing (MAW) 
was inspired by nature itself. The gentle gliding 
of a seagull as 
it descends on 
sand, or the pre
cise use of a fal
con 's wings as 
it swoops upon 
its prey are just 

dove will end its life immediately. Dinner will be 
swooped up before the prey hits the ground. Vari
ous studies have shown that the seemingly ele
gant acts of these animals in nature (flying birds or 
fish , specifically) exhibit aerodynamic properties 
far greater than most, if not all , flying machines. 
Thus, a current thrust in the aircraft industry is to 
develop planes that can mimic these creatures. 
Alas, this type of design problem requires the use 
of advanced materials and engineering processes. 
Unfortunately, the materials today are not entirely 
up to the task of enabling the creation of a morph
ing wing - multiple limitations restrict operational 
performance. 

The first type of materials that should be discussed 
are known as Shape-Memory Alloys (SMAs). After 
a temperature-dependent deformation , these met
als are able to revert back to their original shape. 
This is true for most materials under an extremely 

small amount of 

two examples Top: "Sliding skins" concept by NextGen, Bottom: Lockheed Martin folding wings 

strain , but some 
SMAs are capa
ble of attaining 
5% strain with
out exceeding 
their elastic lim
it. It was discov
ered that struc
tural changes 
at the atomic 
level were re
sponsible for 
this unique ca-

of why nature 
employs mor
phing wings. A 
seagull changes 
the shapes of 
its wings during 
landing to in
crease lift and decrease speed. The falcon slightly 
retracts is wings during an attacking descent to in
crease its speed, and subsequently, its terminal 
velocity. Not only will a dove flying 500 feet above 
the ground not see its death approaching at 240 
mph, but the force of the falcon 's talons on the 
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pability. Also , 
these materials are capable of solid-state phase 
changes. The more deformable, lower tempera
ture phase is known as martensite, while the 
higher and stronger phase is known as austenite; 
these phase changes involve the rearrangement 
of the position of the particles within the crystal 
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structure of the solid. Thus, these materials can 
be stretched to a much greater degree than most 
of today's metals, and seem fitting for this type 
of application. However, this material has certain 
drawbacks and limitations. As one would expect, 
SMAs are expensive to manufacture compared to 
more traditional materials. Also , SMA's have poor 
fatigue properties. This is an especially troubling 
property for aircraft applications. Planes fly thou
sands of sorties during their lifespan, and expe
rience large amounts of vibration each time they 
fly. In order for a SMA to be effectively used, this 
limitation must be addressed , else the lifespan of 
a plane with SMAs could be quite limited. A plane 
employing SMAs with a desired long life span may 
require a greater amount of maintenance than to
day's traditional planes. This would create an ex
tra expense to keep morphing wing aircraft in the 
air, possibly negating their benefits altogether. 

Another class of materials with a similar name is 
Shape-Memory Polymers. These materials are 
composed of two different components with vary-

TAKEN STOCK 

OF YOUR 

CAREER 

POTENTIAL? 

ing thermal properties: a hard component and 
a switching segment. These materials can be 
stretched to 4 times their original length , and when 
heated, they will return to their normal size. These 
types of materials can also be twisted and bent 
into various shapes. With the application of heat, 
the polymer will return to its original shape. Shape
Memory Polymers have been suggested for use 
in the Morphing Wing project, albeit it remains to 
be determined how such a temperature change 
might be made while flying, perhaps other means 
of control can be found. Unfortunately, these poly
mers also have a host of limitations. Obviously, 
the strain these materials can endure is breathtak
ing, but their load carrying capability is extremely 
limited. 

Another material important to Morphing Wing Air
craft is Compact Hybrid Actuators (or piezoelectric 
actuators). These devices would be used to ac
tuate the movement of the morphing wing itself. 
Utilization of these devices necessitates improved 
properties such as extremely high power density 

Associate EnQineers - (Various Disciplines) - Do you need blue chip marketabil ity and mobi lity to achieve your career goals in the 
knowledge economy? \/\7i11 you have the opportunity to leverage your skills into a successful career move? 

You will at CSC. We are seeking ta lented individuals with a Bachelor 's degree in a techincal discipline, who are ready to put their talent to work on exciting 
projects in cutting-edge technology in the defense industry. At CSC. we invest in our largest asset -our people. W e provide the resources, training and 
opportunities you'll need to grow yo ur intellectual capital. Ours is a learning environment where your co lleagues from around the world share their stock o f 
knowledge and best practices driving business innova tion as well as your success. 

As a leading provider of technology services for clients worldwide, CSC comm its to excellence in our client relationships, marketplace performance.products and 
services. A global $10 billion company, we promote a cu lture of collaboration, innovation and entrepreneurial spirit in a friendly, collegial atmosphere. 

Compound your career equity with CSC. You 'll see that our investment in our people pays substantia l dividends; we offer competitive salaries, exce llent benefits, 
ongoing training, and opportunity for professional growth and development. Please forward your resume to: Email : federalsector@ csc.com referencing 
Pettenatti in the subjec t line. Fax: (703) 876-1090. Or call Craig Pettenatt i at (703) 876-1045 for more information. http://careers.csc .com ,.,.,.Goahe d ' 1· . "' 
.. ..,.. a ,were 1sten1ng. 

CO N S ULTIN G S Y S TEM S INT EGR ATION OUTSOURC IN G 
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and specific power in order for them to be reason
able. The smaller the device can be made, the 
lighter it will be, thus making for an overall de
crease in airplane mass. To make such a leap in 
terms of specific power, smart materials with very 
high energy density are necessary. Unfortunately, 
such materials would be extremely expensive, as 
well as temperature sensitive. Also , these materi
als may only be capable of small movements, giv
en how small these actuators are to be. If a MAW 
is to be actuated by one of these devices, it will 
require a large range of motion. 

A consideration for the aircraft's outer surface (or 
skin) must also be made when designing a Mor
phing Aircraft Wing. When the inner structure of a 
morphing wing is manipulated to change shape, 
the skin of the aircraft must move with it. It is evi
dent that one cannot have a series of linkages 
moving, because this will not create lift or pres
sure variations. The outer layer must be smooth to 
reduce drag , and also to provide a surface for the 
pressure differences to act. In the case of a mar-

Where 
SUCCESS ZS 

THE CORPORATE CULTURE 

Since 1920, Clark Nexsen has 

been a firm that prides itself 

in our commitment to our 

employees and exceptional 

cl ienr service. 

We offer you an opporrunity to 

work with one of EN R' s Top 500 

design firms~ on some of the 

highest profile projects in 

the Hampton Roads area. 

COME AND MAKE YOUR MARK ... 

CLARK. NEXSEN 
Architec/1Jre & Engineering 

WWW.CLARKNEXSEN .COM 

Norfolk Charlotte 

Alexandria Raleigh Roanoke 

• F11gineering Nt'ms-Recorrl April I 9, 2004 
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phing wing , it becomes very difficult to create an 
outer surface that can expand, retract, and bend 
while remaining smooth and rigid. A retractable 
plating might be suitable for expansion or retrac
tion of the wing, but bending movements would be 
inhibited by such a design. A suitable material that 
can stretch as well as remain rigid under extreme 
aerodynamic loads is not immediately evident. 
There are a number of compromises, such as the 
one mentioned above, but none with the versatil
ity and strength to deal with such a problem. A 
material in the same vane as human skin is highly 
sought after for this application because it is both 
flexible and resistant to deformation under aerody
namic load. 

Courtesy: NASA 

Finally, considerations must be made for the air
craft as a whole. In this case, the Defense Ad
vanced Research Projects Agency (DARPA) and 
the Air Force are major partners in the Morphing 
Wing project. Thus, it is reasonable to assume 
that such an aircraft will be put into harms way. If 
a large amount of moving parts and linkages are 
within the wing , there are much fewer areas that 
are safe to be hit with enemy fire. Granted , any 
amount of damage on a traditional airplane is criti
cal, the large number of moving parts could make 
this type of aircraft more sensitive and prone to 
failure. This also brings up the possibility of mal
function during flight. Failures occur at seemingly 
random moments ; a structure that can morph , and 
then fail while it is transforming, could create a situ
ation where the airplane is uncontrollable. Also , if 
the outer skin of the aircraft is flexible , and similar 
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to human skin , surely it will not provide protection 
against missile fire , nor even small arms fire from 
the ground. 

Before an aircraft such as the "Morphing Wing" 
can be deployed in anger, or even in a commer
cial flight, there are many problems that must be 
solved . Materials limitations are among the chief 
concerns of creating such an aircraft. Be it Shape 
Memory Alloys, actuators, the skin , or the overall 
survivability of the plane, there is still a long way 
to go before such a plane is seen transforming in 
the skies. 

Finding a great job isn't rocket science. 
But if you're qualified, we do have openings. 

Software Eng ineers (Embedded) 

Software Appli cation Developers 

Des ign Engineers (Digital/Analog/RF) 

Aviation Software & System Engineers 

Engineering Technicians 

Software Test Technicians 

~;.GARMIN~ 
Garmin offers competitive pay and excellent benefits, including a 401(k) plan. 

Send resume and salary requirements to: Garmin International, Human Resources, 
1200 East 151st St., Olathe, KS 66062 

fax: 913-397-0835 • e-mail: enoineerinoiobs@oarmin.com 

For more information on open positions, 
see the job opportunities section at www.garmin.com 

Laboratory Testing Since 1981 

• EMSL ANALYTICAL, INC. 
107 Haddon Avenue 

Westmont, NJ 08108 

[800) 220-3675 
fax [856) 858-7141 

www.emsl.com 
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r. 

EAGLE FIRE 
Your Fire Protection C ompa ny 

· Sprinkler Systems 
· Testing & Inspection of Fire Protection 

Systems 
· Fire Suppression Systems 

· Fire Pump Testing 
· Alarm & Detection Systems 

· Access Control Systems 

EAGLE FIRE INC. 
7459 White Pine Road 
Richmond, VA 23237 

(804) 743-2500 
For career opportunities visit our website 

and fill out an on-line application! 

www.eaglefire.com 
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-Enoch Dames 

Nanotechnology will allow you to take an 
elevator to the six millionth floor. It will allow 

you to cryogenically freeze yourself for the next 
millennia so you can finally meet a cute one-eyed 
woman with purple hair. It will allow you to plant 
a tree in your front yard that grows apples, pears, 
and dollar bills. And yes, small nanomachines 
will carry a beer from your fridge to your hand in 
an assembly which will make the beer seem like 
it's floating. But there 's a catch - you just have to 
wait a little while. 

Nano - it's a prefix, and that 's it. The nano craze 
isn 't yet over. As a matter of fact, it technically 
never started. The quick rise of nanotechnology 
as a primary thrust for research in both govern
ment institutions and universities is simply the 
result of an outcry for attention to a nebulous field 
of science. Stating that you want to study nano
technology is a bit like saying you want to know 
everything. It's as silly as saying that you want to 

KIMLEY-HORN AND ASSOCIATES, INC. 

55 OFFICES NATIONWIDE 

J-.l~A:::..'.pp::!..ly.;:...on::::..:line:....:0:.:....:1 w:=w::;w.k::=:lm~ley~-h~orn;;;;;;.co;;;m;___ __ ~-H Kimley·Horn 
use reference code MDS06 ~-r i and Associates, Inc. 
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study microtechnology, or macrotechnology. A 
professor of nanotechnology? Forget it - there 
will never be such a faculty position. 

However, we can attach the prefix to just about 
anything. Maybe you 've heard someone use 
these terms before: Nanomaterial, Nanoparticle, 
Nanotube, Nanobiology, Nanobioengineering, 
Nanoscience, and yes, even Nano- iPod™. 
All this nano-terminology is eventually going to 
desensitize the public, and it could possibly drive 
me crazy. 

The nanotrain took off from quantumville several 
decades ago, originally popularized by Richard 
Feynman and quoted most frequently from his 
"there's plenty of room at the bottom" speech. 
However, only several years ago did the majority 
of first-world citizens hear nanotechnology used 
on an almost daily basis. 

Then came the media-induced scares about 
self-replicating nanomachines that would prey 

GIBBS & COX, INC. 
Naval Architects & Marine Engineers 

Since 1929 

To learn how you can be a part 
of our winning team, visit our 
website or submit your resume 

to jobs@gibbscox.com 
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on human flesh and take over the universe. You 
can thank a man named Eric Drexler for this, who 
claims to be a molecular nanotechnologist (he 
received his degree from the Department of Re
dundancy Department at the Sam Houston Insti
tute of Technology). Although a genius in his own 
right, many do not consider th is 'father of nano
technology' realistic. The engineering designs 
and ideas he envisions will not come to fruition 
for a long, long time, if at all. Some of those ideas 
are mentioned in the first paragraph. 

Richard Smalley, 1996 Nobel laureate in Chem
istry for the discovery of fullerenes, also did not 
believe Eric Drexler's visions to be realistic. 
Although Dr. Smalley recently, and unfortunately, 
passed away, he is remembered as a true sci
entist and the closest thing to an expert of nano
technology. In reality though, Dr. Smalley was 
a chemist just trying to make very small carbon 
soccer balls. 

Chemistry is nanotechnology. Genetic engineer-

ing and the concept of DNA computing is nano
technology. Tissue engineering is nanotechnol
ogy. Materials science is nanotechnology. Rather 
than confuse the rest of the world , scientists and 
engineers should simply state what it is they're 
actually doing, and admit that the progression of 
science as a whole necessitates the use of mul
tidisciplinary tools (i.e., physics, chemistry, engi
neering, and biology) to control matter at an ever 
smaller scale. 

Go Hokies! 

c 
Onan 

Cummins Atlantic Inc. 
Sales, Parts, & Service 

Diesel Engines & 
Power Generators 
Tel: 540-966-3169 

www.cumminsatlantic.com 

* * * * * * * * * * * * * 
For nearly half a century, the Institute for Defense 
Analyses has been successfully pursuing its mission to bring 
analytic objectivity and understanding to complex issues of 
national security. As a not.for-profit corporation operating three 
federally funded research and development centers that serve 
the Office of the Secretary of Defense, the Joint Chiefs of Staff, 
Unified Commands and Defense Agencies, we provide a solid 
and exciting foundation for career growth and longevity. And, 
through specialized analytic, technical and scientific talent, 
we are moving steadily forward, confidently increasing our 
capabilities to face the country's important security issues. 

How will you put your 
expertise to work every day? 

INSTITUTE FOR 
DEFENSE ANALYSES 

www.ida.org 

IDA is seeking highly qualified individuals for professional 
opportunities in the following areas: 

• Economics 
• Mathematics 
• Systems & 

Computer Science 
• Chemistry 
• Biochemistry 
• Chemical Engineering 

• Electrical Engineering 
• Mechanical Engineering 
• Statistics 
• Materials Science 

& Engineering 
• Operations Research 
• Physics & Astronomy 

Along with competitive salaries, IDA provides excellent benefits 
including comprehensive health insurance, paid holidays, 
3 weeks' vocation and more - all in a professional develop
ment environment that encourages individual th inking and 
produces concrete results. Applicants selected wi ll be subject to 
a security investigation and must meet eligibi lity requirements 
for access to classified information. US citizenship is required. 

Please email your resume to: resumes@ida.org, or mail to: 
Institute for Defense Analyses, ATTN: Employment, 
4850 Mark Center Drive, Alexandria, VA 22311 ; 
FAX: (240) 282-8314. 

Visit our website for more information on our specialized 
opportunities. EOE. 

* * * * * * * * * * * * * 
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Forum? 

Email us at: forum@vt.edu 

Congratulations 
Virginia Tech Graduates! 

With products for your 
farm and home, combined 
with knowledge and serv
ice, at Southern States, 
you'll get more than the 
basics to get you growing! 

To find a store near you or to learn about 
employment opportunities, visit our web site 
at www.SouthernStates.com. 

"' SOUTHERN STATES 
Brands you trust. People wlio know. 

www.SouthernStates.com 



Rockwell Collins Simulation 
and Training Solutions 
(STS) is a leading producer 
of advanced simulation and 
training equipment, and 
provider of related training 
and logistics support 
services to military and 
commercial customers 
worldwide. 

Rockwell Collins is a global 
company with headquarters 
and manufacturing 
operations in the United 
States and facilities located 
in Europe, Asia , and 
Australia . 

At STS, your 
responsibilities can span all 
aspects of simulator 
development, from 
conceptual design to 
customer acceptances. 

• 
• 
• 
• 
• 
• 
• 

STS offers full-time employees 
a comprehensive benefit 
package to include Health, 
Vision , Dental Insurance; Paid 
Time Off, Short & Long Term 
Disability; Education 
Assistance; 10 Holidays. 
Employees are eligible for the 
majority of these benefits on the 
first day of employment. 

Offering new graduates 
challenging opportunities in 
many areas, including: 

Electrical Engineering 
Mechanical Engineering 
Software Engineering 
Project Engineering 
Computer Science 
Information Technology 
Accounting/Finance 

EOE. Interested parties are 
encouraged to visit our website , 

and 
apply online, or create a general 
profile if there are no current 
openings in your field. US 
Citizenship required for most 
positions. 

Rockwell 

Simulation & Training Solutions 



Now Hiring Immediate Openings 
Stand at the center of scientific and technological progress 

at the United States Patent and Trademark Office, securing 

exclusive rights for inventors over their discoveries worldwide. 

The United States Patent and Trademark Office continues to 

experience significant growth in the filing of patent applications, 

which translates into immediate opportunities for engineers 

and scientists to become Patent Examiners. Visit our website 

at www.USPTOcareers.gov to learn more about how your 

engineering ski lls can help keep American ingenuity on the 

cutting edge. 

Patent Examiners 
As a Patent Examiner, you wi ll analyze patent applications using 

your specialized engineering knowledge and technical research 

skills to evaluate concepts and designs. Your responsibilities 
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will involve determining the acceptability of patent protection, 

while meeting weekly performance goals. You must 

possess a BS or advanced degree in engineering or 

science, technical competence in the area for which you 

are hired, and strong oral and written communications 

skills to be successful. 

Examine your career possibilities. Our excellent 

benefits include enhanced federal salary rates, 

flextime schedules, paid overtime, health 

coverage, vacation and sick leave, law school 

tuition reimbursement and more. Visit 

www.USPTOcareers.gov to learn more 

about our exciting opportunities. US 

citizenship is required . Equal Opportunity 
Employer. Please v1s1t our website at : 

www.USPTOcareers .gov 
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Aircraft Engines 

The world's most powerful turbofan engine. the GE90, is backed by some of the 
boldest technical innovations in aviation history. 

That's why we're also big fans of engineering students from Virginia Tech. whose 
technical contributions can help us shape the future of aviation. 

. , 

We're 
big fans of 
aviation 
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