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 The Ohio State Quarter Scale 
Tractor Design Team is a student engi-
neering group that designs and builds 
a new quarter scale tractor each year. 
The team, also known as the Buckeye 
Pullers, competes annually against 
teams from across North America in 
various contests including a written 
design report, a team presentation, 
individual design judging and a perfor-
mance competition. The performance 
portion is the highlight of the competi-
tion and is comprised of a multi-stage 
tractor pull using a progressive sled.   
 The group is divided into two 
teams, an A-team and an X-team. 
Each year the A-team designs and 
builds a new tractor from scratch, 
while the X-team works on improving 
the previous year’s tractor for an addi-
tional year of competition in a separate 
class. Though they are divided into 
these two teams, they work together 
with the group’s best interest in mind.  
 Last year’s A-team tractor, 
Brutus 2010, featured four 16-HP 
Briggs and Stratton engines and a 
three-speed transmission in a two-
wheel drive confi guration. This year 
the A-team has chosen a single 31-HP 
Briggs and Stratton Vanguard engine 
as their power plant. At last year’s 
competition the A-team fi nished 19th 
overall and came in third place in 
written design report. The A-team 
also won the “Outstanding Teamwork 
Award” at the competition for their ef-
forts in overcoming various obstacles 
they encountered. The X-team came 
in fi rst in their class to become Inter-
national Champions. They received 

fi rst place in the categories of written 
design report and design presentation 
and fourth place in the pulling competi-
tion.
 The team has approximately 
40 students on their roster, made 
primarily of students from the De-
partment of Food, Agricultural and 
Biological Engineering. The team has 
students from other engineering dis-
ciplines and majors as well. They are 
led by Captain Andrew Klopfenstein, a 
third year student majoring in Agri-
cultural Engineering with a specialty 
in Power and Machinery Systems. 
Klopfenstein is from Haviland, Ohio. 
The team’s Vice-Captain is Michael 
Damschroder, a third year student ma-
joring in Civil Engineering from Mont-
pelier, Ohio. The team’s faculty adviser 
is Randall Reeder. 
 Members of the team have 
various reasons for getting involved. 
Many appreciate the hands-on experi-
ence they gain. “QST provides the 
unique opportunity to apply the skills 
learned in the classroom to a real life 
scenario. It is hard to get a real feel 
of the design and building processes 
while sitting behind a desk,” Damsch-
roder said.
 “Through involvement in the 
competition, students will gain practi-
cal experience in the design of drive 
train systems, tractor performance, 
manufacturing processes, weight 
transfer and strength of materials. In 
addition, they will also develop skills in 
communication, leadership, teamwork, 
fundraising, testing and development,” 
Klopfenstein said. 

The team is not all serious however. 
“We do try to have a good time while 
at the meetings,” Damschroder admit-
ted. 
 This year’s competition will be 
held June 2nd though 5th at the Expo 
Gardens in Peoria, Illinois. It will be 
the 14th annual completion held by the 
American Society for Agricultural and 
Biological Engineers (ASABE). The 
Buckeye Pullers will compete against 
approximately 25 to 30 schools from 
the United States and Canada. 
 This year several new rules 
were put into effect by the ASABE 
competition committee. These new 
rules include limiting engine choices 
to a single 31-HP engine or two 16-HP 
engines and allowing teams to have 
front wheel assist on their tractors. 
“They do this every three or four years, 
once schools have began to perfect 
their designs and not made many 
changes year to year with their tractor. 
By doing this it keeps the competition 
exciting and pushes the students to 
come up with new designs and ideas,” 
Klopfenstein said. 
 The team meets most Tues-
days and Thursdays at 7 PM in the 
Agricultural Engineering building. 
Anyone interested in fi nding out more 
about the team, sponsoring the team, 
or joining are encouraged to visit the 
team’s website http://buckeyepullers.
org.ohio-state.edu, and use the ‘Con-
tact Us’ link to contact either Andrew 
Klopfenstein or Michael Damschroder.  

Quarter Scale 
Tractor Team 

Pulls for Success
by James Gallick 

photo courtesy of Randall Reeder

http://osemagazine.org.ohio-state.edu                  5

1/24/11   10:19 PM

From the editor

It’s the topic of discussion that holds the stigma of being that filler during 

awkward silences. We have all been there. That silence that feels like five 

minutes when in reality it has only been thirty seconds. ou and this other 

person or people are only acquaintances and you have burned through all of the 

known topics of shared interest. So someone falls back on that trusty question, 

“Can you believe this weather we’ve been having ” Everyone knows that it’s a 

cop out for real, meaningful conversation, but we all breathe a sigh of relief as 

the silence is crushed by the ongoing talk of high temperatures, strong gusts of 

wind or inches of snow.

The need for a conversational buffer will always exist. There will always be new 

acquaintances in both our personal and professional worlds. Those of us here 

in Ohio should be grateful. Our talk of meteorology is much more captivating 

than that of those in say Ari ona or Alaska. The thing we complain about most 

often is actually a nifty conversational tool. Our weather is unpredictable and 

uctuates dramatically and, while this makes it difficult to choose what to 

wear or to plan any outdoor events, it can make for very interesting dialogue. 

Our weather can be as unpredictable from day-to-day as it is from year-to-

year. The perfect example of this would be New ear’s Eve 2010. According 

to wunderground.com, an online weather information provider, the high 

temperature in Columbus, Ohio, on December 31, 2010 was 61  F. Just one 

year earlier, the high temperature in the same location was 35  F. That is a 26  

difference between two days exactly one year apart. By January 2, 2011, the 

high temperature dropped down to 26  F, which is a 35  difference from the 61  

high that occurred just two days earlier. Not every state can boast about having 

seen winter, spring, and summer all within one week.

So the next time you are sitting next to your new boss or you are meeting your 

sister’s boyfriend for the first time, don’t be too afraid to approach the subject of 

weather. While it is a topic without many inspirational qualities, it is guaranteed 

to be something you have in common with a person in the same room as you. 

For once, just be glad you don’t live in the beautiful state of Ari ona. What do 

they talk about during those drawn out moments of silence  How much more 

dry the desert seems that day  Or maybe they get lucky and their need for 

conversational filler happens to be during the same week that they get rain. I’m 

not sure, but what I do know is that we, here in the good ol’ O-H, can probably 

always fall back on “I wonder what kind of weather we will see next week ” and 

the conversation will take off from there.

Good luck with your winter quarter classes and stay warm (or cool, depending 

on the day)

      Kayleigh Gatti, Editor-in-Chief

      gatti.10 osu.edu
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30 Minutes 
With 

The Dean of 
Engineering

College of Engineering Inerim Dean Gergory N. Washington speaks at the December groundbreaking for the new 40,580 square foot 

Wireless Communication and Radio Frequency Research Building, an expansion of the ElectroScience Laboratory. Photo Courtesy of  Al 

Zanyck, University Photo Services

by Jessica Hummer“My personal belief is that if you are going to complain to someone, you have to believe that maybe they have not 

fi xed the problem because either they did not know it was a problem or they did not have a good solution.  So if 

you have good solution, you should bring that to them,” says the Interim Dean of Engineering, Gregory Wash-

ington.  Dean Washington has followed this philosophy in his own career.  He started as an assistant professor here at 

Ohio State University, and worked his way up.  When he was a professor here, he went to the dean with a list of problems 

and also a list of solutions.  He expected nothing to come of it, but instead was surprised with a job offer to assist the dean.  

When that dean left, he became the interim dean.Before Dean Washington came to Ohio State, he graduated in 1994 from North Carolina State University with a degree in 

Mechanical Engineering.  His dissertation involved large refl ectors that changed shape.  Oftentimes antennas for technol-

ogy such as satellite television will be reused in different locations and they will have to be reshaped in order to receive the 

correct signal from space.  His research involved writing algorithms to change the shapes of those antennas.  He later came 

to Ohio State to work in Smart Materials, which he is still in today.  Smart Materials are materials that respond to external 

stimuli.  These smart materials are used in a wide array of applications, such as the shock absorbing system of an expen-

sive car, sensors for temperatures and strains, or micro positioning devices.
The following are a collection of questions that I had the opportunity to ask Dean Washington about his goals, philosophy, 

and concerns regarding engineering at Ohio State:Jessica:  What is your greatest accomplishment?

Dean:  That all depends on what realm of life you’re talking about.  I’ve had a number of fi rsts.  In terms of my research 

program, we were one of the fi rst to start looking at the large refl ectors that change shape.  We’re defi nitely the fi rst to apply 

these novel materials today … Some of my greatest accomplishments have been what my students have been able to do 

… [I worked with a student very early on in his college career]; he did his research under me as an undergraduate … He got 

to go to some conferences and present, and eventually he [graduated with a PhD from Stanford].  Now he’s a professor at 

MIT.  And so, I remember that [student as a freshman], so he’s one of my greatest accomplishments … I’m very, very proud 

of all of my students ….
Jessica:  How do you like your job?
Dean:  This job is very diffi cult.  There are a lot of people that you have to please and not enough resources to do it.  With 

that being said, when you’re successful, it’s quite a fulfi lling job.Jessica:  What are some responsibilities that you have?

Dean:  I oversee the operation of the college.  That includes setting a vision for where the college will go:  [what we’ll focus 

on, what we’ll do, and what we’ll move away from.  This includes deciding where we’ll invest money and what faculty we’ll 
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From the editor

Ghosts, goblins, witches, vampires, mummies, and zombies… Halloween is full of frightening things. While we may be too old for trick-or-treating, we can all still have fun. The part of Halloween that makes it fun isn’t just 
all that candy, it’s the scare of the creepy costumes, but with the added bonus of knowing your friends’ faces are behind those masks. Things are rarely what they seem at a first glance. The trick to facing someone or something in life that might seem scary or intimidating is to remember that something probably less unnerving is actually there if you take a closer look.

The ever-intimidating college professor is someone that could be wearing a mask.  When a student walks into class on the first day and is immediately handed a multi-page syllabus, he or she knows that this professor has big plans 
for the quarter. This type of inclination is only confirmed when the lecture goes until the bell and is packed full of assignments for the next class meeting. The faint-hearted might run home to drop the class, the apathetic will shove the syllabus into their bag and probably skip the class as often as possible, but the wise will look up the professor’s office hours. ssuming a professor’s goal is to make your life miserable is usually a mistake. Most of the professors at this university are here because they want to help us learn, not because they like assigning pages to read. Looking behind the “mask” and building a professional relationship with professor can be beneficial for many reasons. Meeting with a professor outside of the lecture is a great opportunity to get additional informa-tion about the topic of study. Often times the things a professor stresses in office 

hours will show up on the next exam because they want to give the advantage to the students who are evidently making an extra effort. side from boosting your g.p.a., having a professor know you as more than just a face in a lecture hall can also help you with your future goals. Many applications for schools, scholarships, and even jobs ask for references and few people look better on a reference list than the professionals of your field. ot to mention all the extra, inadvertent information one can gather from speaking with an expert of a field. It would not be unlikely for one to discover what specialization they would like to 
pursue, career track they want to follow, or post-graduate research they want to explore after hearing about the accomplishments of a professor.
In my personal experiences, professors here at Ohio State have been very nice and are happy when students show up for extra help. Difficult exams and challenging homework assignments are rarely the result of a professor with an affinity for torture, like a witch or vampire. More often than not, this behavior is just the professor’s way of pushing us to fulfill our greatest potential as a scholar 

and as a future engineer or architect.

Have a safe, fun, and happy Halloween!

Kayleigh Gatti, Editor-in-Chief
gatti.10@osu.edu
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As soon as I downloaded the “Words With Friends” application on 
my phone, I knew I would regret it. My phone constantly chimes 
a “buzz buzz,” signaling a new word has been played by my oppo-

nent! It doesn’t matter whether I’m in class, studying at SEL or fitting in my 
run at the RPAC, I always take a few seconds to answer back to that buzz-
ing with a great word of my own, hoping to squash my opponent. Some-
times I’ll even just smash some letters together and hope it’s an actual 
word that exists because I need the points and don’t want to pass my turn. 
“Scrabble” and “Words With Friends” are exactly the same idea, right? For 
some reason I never enjoyed playing “Scrabble” when I was younger. But 
now that it’s basically digital, pocket sized, and I can access it whenever I 
want, I just can’t seem to get enough of it (ask my friends, I go crazy when 
they take too long to put a new word down!)

Personally, I’m not a fan of technology. Search engines crash, encyclope-
dias don’t. Computers get viruses, hard print news papers and magazines 
don’t. Webcams have glitches, but genuine in-person conversations do 
not. But I’ve got to say, something about this technological craze is start-
ing to change my mind, and I think little things like game apps on smart-
phones have something to do with that.

The entire OSE staff just started getting on that technology boat! In an 
effort to provide more students with easy access to our magazine and 
to also get a foot in the door with “being green” we shaped the idea for 
the new website. In the past, this magazine has had a website, but it’s 
nothing like the new and improved website that I’m about to introduce 
to you!  With the help of The College of Engineering Web Communica-
tions Specialists and our own Website Editor, Joseph Bertolini, the new 
OSE website will offer you the latest edition and old editions of our maga-
zine so that you can have hours of entertainment right at your fingertips!  

This is my first issue of OSE as being its new Editor-In-Chief, and I’m really 
pleased that my first issue will also be the newest issue on the website’s 
unveiling. As a staff, we have put in a lot of effort thinking up ideas for the 
website and a lot of work in setting it up for launch. We are very proud of 
what this magazine has become, and as well as how the website turned 
out.  I hope you will take advantage of my new found liking for technology 
and check out our site. (http://go.osu.edu/ose).

At Your Fingertips
From The Editor

Jessica Hamilton, Editor-in-Cheif 
hamilton.805@osu.edu
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Conflicts of Construction: 
Columbia Gas Pipeline

by Phoebe Low
The wetland pipeline dilemma was one of the issues 
that the Occupy the Oval movement and campus 
environmentalists had brought to attention.  Since 
the installation of a pipeline 50 years 
ago, Columbia Gas was planning to 
establish a replacement pipe in a new 
route.  However, this new plan included 
the construction of a 50-cm diameter 
high pressure pipe through the famous 
Olentangy River Wetlands Research 
Park (ORWRP).   The decision to allow 
construction rested in the hands of the 
Ohio State University and on Decem-
ber 2nd, the university decided against 
the plans.  This resulted in a giant sigh 
of relief for the wetland site’s research-
ers and frequenters alike.  Though this 
decision required a ‘yes or no’ response, the subject 
involved a heavy amount of economics, policies, 
and technical decision-making.

The ORWRP site covers an area of 20 hectacres 
(200,000 m2) and is located north of campus be-
tween the Union Cemetery and the Olentangy Riv-
er.  Being the first man-made site recognized by the 
Ramsar Committee, the ORWRP contains the only 
wetlands in Ohio designated as a Wetland of Inter-
national Importance.  Not only is the site a key edu-
cation facility, it also functions as a crucial research 
center in the environmental field- particularly car-
bon sequestration.  Though the construction plan 
claimed to yield minimal impact to the wetlands, 
The Ohio State University was still concerned by 
the risks.

In order to minimize any possible damage to the 

wetlands, Columbia Gas planned to drill 60 feet be-
low the ground in a horizontal direction.  Despite 
popular belief, in theory, the wetlands would not 

be disturbed at all.  However, there was always the 
possibility that technical complications would en-
sue.  For example, boulders could have gotten in the 
way, equipment may have been lost underground 
and needed to be recovered, system failures could 
have occurred, etc.  In addition, though the amount 
of gas leakage from a pipeline is minimal, there was 
always the chance that it would change the methane 
readings required to calculate the amount of meth-
ane leaving and entering the ecosystem.  For these 
reasons, The Ohio Siting Board had suggested al-
ternate routes for the new pipeline.

Now that it is confirmed that OSU has declined the 
installation of the pipeline, Columbia Gas has to 
find its next best possible path.  Though there are 
many new routes, a lot of them go through housing 
developments, complicating the legal practices of 
construction.  This would mean that Columbia Gas 
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would have to negotiate with multiple landowners 
in order to complete construction on their proper-
ty.  The strategy for building a pipeline under a resi-
dence would also include the horizontal technique 
to minimize property damage.  However, cost may 
also be an issue as well.  Within residential areas, 
gas companies are required by law to install sensors 
and double the thickness of the pipes.  In addition, 
the alternate route includes the Union Cemetery, a 
historic site protected by law.

Though this conflict was only over a man-made 
facility, the predicament of these fragile wetlands 
were known internationally.  Since Columbia Gas 
proposed their plan, environmental facilities and 
professionals all over the world sent dozens of en-
couraging letters to the ORWRP site.  After all, 
had OSU granted Columbia Gas the permission to 
undergo construction, the university would have 

risked faulty data from the research facility.  In ad-
dition, it would have lost its respect and credibility 
as an environmentally-driven university.  Regard-
less of the final decision, the construction plans 
had limitations based on budget, laws, and techni-
cal situations.  Companies cannot simply draw up 
a design on a map and expect it to work flawlessly.  
This process takes careful planning, consideration, 
and public support.  And just because Columbia 
Gas’s best option is now unavailable to them doesn’t 
mean that they will no longer build a pipeline.  Now 
they are currently undergoing the dilemma of se-
lecting their next best path and getting the public to 
support this new plan.  This story will be continued.  
I will follow the process of planning in construction 
of the new pipeline, although it might not be com-
pleted until long after I graduate.
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And Mr. 
Engineer 

Goes To...
by Monica Roser

This past April 28, 2011, Ohio State’s first Mr. Engineer Pageant took place. The event was hosted by the Soci-
ety of Women Engineers (SWE). SWE decided to go outside 
the box with this, which many members were excited 
about.

Background
 Other universities, such as Penn State, have had 
Mr. Engineer Pageants for years. The events have been 
extremely successful in raising money for different chari-
ties and causes. Ohio State’s SWE chapter has talked about 
having the pageant before, but it has never been put into 
motion until this year. Co-chairs Elisabeth Lahrman and 
Michelle Yung began planning the pageant back in autumn 
quarter of 2010. Planning the pageant included finding 
sponsors, contestants and a venue. The co-chairs also had 
to take into consideration the finances of putting on this 
type of event. 

The conTesTanTs
 In order to have a Mr. Engineer Pageant, male en-
gineers from each discipline are needed. All of the contes-
tants volunteered their time and effort in order to make 
this event possible. The audience judged the contestants 
in the categories of beauty, brawn, and brains. A winner 
was chosen from each category, and whoever had the 
most votes overall was crowned Mr. Engineer 2011. Each 
contestant had to include a bio in the program, describ-
ing themselves and their hobbies. For example, Allen Sun, 
a Mechanical Engineering student, enjoys music, playing 
ultimate Frisbee, racquetball, and drawing. He’s in The Best 
Damn Band In The Land, playing trombone.   

The evenT
 The pageant was held in the Ohio Union’s Cartoon 
Room, which furnished 200 seats and a stage for the 
contestants to strut their stuff. The hosts for the night 
were Janelle Becker and Natalie Fountas-Davis. The first 
category was beauty. After weeks of perfecting their walks, 
each contestant finally walked down the catwalk, drawing 
cheers from the crowd. The winner of the beauty category 
was Stephen Levine. The brawn category displayed the 
talents of the engineers, aside from their mathematical 
and programming prowess. These talents consisted of po-
etry, playing musical instruments, comedy, singing, rapping, 
and dancing. One of the contestants, Josh Bodner who is 
a member of the Men’s Glee Club and University Chorus, 
sang “The Prayer”, a duet between Andrea Bocelli and 
Celine Dion. The winner of the brawn category was Ben 
Freidenberg who played the cello. The final category was 
brains. In this category, the contestants were asked critical 
thinking questions and judged on their thoughtful, intel-
ligent responses. Some examples of these questions were: 
What is the difference between an evening dress and a 
cocktail dress? Who is your favorite Disney princess? What 
is your favorite element? Explain. Allen Sun won the brains 
category with well thought out answers to the several 
questions thrown his way. At the end of the night, many 
votes were counted making the overall winner of the Mr. 
Engineer Pageant 2011 Adam Young. When asked if he had 
any advice for future Mr. Engineers, he said, “Just make an 
honest effort if you are participating.  I personally think 
that it is important to have fun with it and I had fun the 
entire time.  As far as getting in front of big crowd and 
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doing something outside 
the usual engineer’s 
comfort zone (boring 
class power points) the 
most important thing 
is to have your friends 
in the crowd.  Without 
seeing their reactions and 
feedback I would have 
been lost during most of 
the talent portion.”   

a success!
 Although this 
was the first year of the 
pageant, it turned out to 
be a huge success! About 
$400 was donated to 
buy the ACT and SAT test 
prep booklets. The money 
was raised by charging 
$5 per ticket if bought 
in advance or $6 per ticket if bought at the door. If an audience member wanted to cast an additional vote in any of 
the categories, it cost $1.  

PageanT FeedBack
 I spoke with many attendees to get their opinions on changes that should be made for Mr. Engineer 2012. 
Kristin Weisser, a member of the audience, felt that there should be more engineers from each discipline rather than 
multiple from the same.  Mike Heinrichs, another member of the audience, felt that the pageant was “Fantastic! It shows 
that engineers are not just stereotypical nerds. They have other talents such as playing the cello, and one of the guys 
had an amazing voice. It is a great, original idea for a good cause”. I also spoke with Elisabeth Lahrman, one of the 
event co-chairs. She recommends that next year’s planners should “start early with food requests (in the fall), try to 
represent each department, and get the College of Education involved since we’re buying ACT/SAT books.” 
 So if you got it, flaunt it, or offer up your boyfriend to be Mr. Engineer 2012!
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If imitation is the sincerest 
form of flattery, Mother 
Nature should be blushing. A 
growing number of scientists 
and engineers are working to 
reproduce biology’s designs 
and the properties that arise 
from them, from coloration 
to self-healing materials. It’s a 
field known as biomimetics, 
and the goal is to apply 
nature’s solutions to improve 
technology.

A biomimetics project, which 
can be need-driven or more 
exploratory, moves through 
several stages between 
conception and end product. 
It begins by finding a natural 
object with desirable properties 
and proceeds with careful 
study and re-creation. Dr. 
Bharat Bhushan, director of 
OSU’s Nanoprobe Laboratory 
for Bio- and Nanotechnology 
and Biomimetics (NLBB), 

outlined a typical approach: 
“We figure out how nature 
created those objects and 
learn their properties and 
structures. We model it to see 
why the structure will give 
the performance we’re after, 
and then we use nature’s route 
to create those objects in the 
lab.” Using smart materials 
and special manufacturing 
techniques, researchers can 
make objects and surfaces that 
are functionally similar to their 
natural counterparts. Following 
initial development by labs 
like the NLBB, commercial 
entities may further develop 
biomimetic technologies 
for their products (often a 
resource-heavy proposition). 
One widely available 
technology is Velcro, inspired 
by burrs, which functions via 
the interlocking of tiny hooks 
and loops. Another example 
is the low-drag suit worn by 
Olympic swimmers, made with 
a texture that imitates grooved 
shark scales.

A major interest at the NLBB 
is self-cleaning or “lotus effect” 
surfaces, based on the behavior 
of water on lotus leaves. The 
superhydrophobicity and 
microstructure of the leaves 
cause water to form round 
droplets with a low contact 

by Odelia Ghodsizadeh
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angle that roll off easily with 
only a slight tilt. Hydrophobic, 
low-adhesion surfaces have 
made their way to windows, 

paints, boats, fabric, and many 
other products. Bhushan’s 
group has also worked on 
a high-adhesion variant at 
the request of Boeing, who 
wanted a self-cleaning coating 
for the cabin walls of their 
aircraft to help with vapor 
buildup without allowing the 
droplets to fall on passengers. 
“We looked at the literature,” 
he said, “and we didn’t find 
anything. I had a student 
who went to the botanical 
gardens. He collected all kinds 
of rose petals, and we found 
something interesting: some 
rose petals have high adhesion, 
and some rose petals have 
low adhesion. So we found 
an object which provides the 
functionality we’re interested 
in, and we found two kinds 
of things so we can compare 
them, look for the differences, 
and better understand the 
mechanism.” Bhushan’s lab 
studied the rose petals and 
found that microbumps 
on the petal surface were 

spaced differently between 
the samples, and that the 
microbumps had differing 
densities of nanobumps. 

These features resulted in the 
presence or absence of an air 
pocket, which was partially 
responsible for the petal’s 
adhesive properties. They 
then modeled the system and 

fabricated artificial surfaces 
with polymer “pillars” to test 
spacing and density effects on 
the micro- and nano-scale. 
Their work was published 
in Langmuir, an American 
Chemical Society journal.

Biomimetic work is complex 
and interdisciplinary. To 

model and reproduce 
biological features accurately, 
researchers consider physical 
and chemical properties as well 
as morphology on multiple 
levels, from macroscale to 
nanoscale. A successful project 
involves several scientific 
fields; Bhushan--who has a 
background in tribology, the 
study of interacting surfaces 
in motion--staffs his lab 
with chemists, physicists, 
and engineers. Materials 
scientists are valuable in many 
applications, and biologists 
also have important roles in 
observing and understanding 
organisms of interest. With 
its collaborative character and 

vast application potential, 
biomimetics promises to 
advance scientific knowledge 
and enhance technology. It also 
inspires an appreciation for the 
intricate designs of nature and 
all the knowledge we have yet 
to glean.

If imitation is the sincerest form 
of flattery, Mother Nature 

should be blushing.
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Imagine waking up in the morning and looking 
outside to see the sunlight streaming through 
the trees five feet outside your window.  Now 
imagine this is happening on the 27th story 
of your sky rise apartment.  A new building 
project called Bosco Verticale is designed to 
allow for just that.  Dubbed the “vertical forest,” 
the Bosco Verticale is a new 
and unique building design 
currently under construction 
in Milan, Italy as part of 
an initiative project to 
incorporate energy efficient 
buildings and reforestation in 
the city of Milan.  The Bosco 
Verticale is a working system 
incorporating over 900 trees 
to improve air pollution and 
control climate, a unique 
water irrigation and filtering 
system to reuse and conserve 
rainwater, and photovoltaic 
energy systems to produce 
energy.  This building, 
designed as a result of urban 
sprawl, will prove to be a way 
to bring nature back to the city 
while creating other positive 
environmental benefits for the city as well. 

The idea for this innovative building design came 
from the architect, Stefano Boeri.  As the former 
editor of Architecture and Design Magazine, 
and professor of urban design at Harvard and 
MIT, Stefano Boeri has a vast experience with 
contemporary architecture and urbanism.  His 

Bosco Verticale design incorporates porches 
and balconies hosting a variety of greenery, 
including trees up to 30 feet high and specific 
plants chosen because of their high carbon 
dioxide, dust, and noise absorbability rates.  
If the amount of trees planned to be on the 
Bosco Verticale were spread over the ground, it 

would equal an impressive 
amount of 10,000 square 
meters of forest!   An 
onsite landscape and 
management crew will 
be employed to maintain 
the gardens of the vertical 
forest.  These residential 
towers, planned to 
bring green back to 
Italy’s over polluted 
capital, will also provide 
50,000 square meters of 
residential housing as 
well to help combat the 
urban sprawl of the city.   

Trees are bringing building 
designs to new heights 
as our society addresses 
environmental problems 

by creating projects such as the Bosco Verticale 
to combat these issues.  Air pollution has 
become an increasing problem in many cities 
around the world.  With the creative ideas like 
green buildings with trees growing on all stories 
of the structure, air pollution problems could be 
improved.  It will be interesting to see where our 
society’s ideas will grow to next.

Trees Reaching 

          New Heights by Laura Matacia
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 On November 18th, Gordon 
Gee went to a movie premier.  
Instead of gracing a Hollywood 
red carpet for a blockbuster film, 
he entered the historic Drexel 
Theater for the showing of Revenge 
of the Electric Car.  In place of the 
stretch limos were a small army of 
electric cars along with the people 
who love them.  Rather than a high 
budget star studded cast, this movie 
followed four entrepreneurs who 
are leading the movement to change 
the automotive industry.  
 This premier is one of 
many events marking a paradigm 
shift in the automotive industry.  
For the first time since 1989’s EV-
1, full electric vehicles (EVs) are 
making their way into customers’ 
hands.  Electric vehicle technology 
has been under development for 
a long time and now must face the 
greatest challenge that no engineer 
can prepare for, the market.  The fate 
of the electric industry lies in our 
hands as consumers and engineers.
 So, why should we switch 
from gas vehicles?  The most 
obvious answer is the environmental 
disaster looming ahead caused 
by the burning of fossil fuels.  The 
widespread burning of fossil fuels 
for the last century is changing 
the global climate.  The common, 
everyday use of fossil fuels in 
personal transportation adds to this 

problem.  Electric vehicles promise 
a positive change that everybody 
can make to negate this threat.   
 Electric vehicles are not 
limited to only environmental 
advantages.  The economic  growth 
electric vehicles provide is critical 
in today’s financial landscape.  The 
automotive industry has been 
a historically vital sector of the 
American economy.   The recent 
shift of the American workforce 
to technology driven jobs makes 
the transition to electric vehicles 
favorable due to their large 
technological and engineering 
aspect.  This union guarantees both 

manufacturing and hi-tech job 
creation. 
 The future of electric vehicles 
holds additional importance for us 
as residents of Columbus because 
of the potential for this industry in 
our area.  The close proximity to the 
automotive industry, combined with 
the green initiatives, has resulted 
in Ohio and Columbus becoming 
key in the development of electric 
vehicles.  One example is the French 
EV company Venturi relocating their 
headquarters to Columbus.  Coda, 
another EV company, is planning 
on expanding into this area.  The 

development of this industry in the 
area promises much needed jobs 
and an economical boost.
 Students of Ohio State are 
preparing to play a role in the future 
of this technology.  The Center of 
Automotive Research researches 
electric technology extensively, 
while providing students with the 
opportunity to work on designing 
and building electric vehicles 
through project teams.  Buckeye 
Bullet is  one such team that has 
designed and built the fastest electric 
vehicle.  ECOCAR is another group 
that placed 2nd in a stock to hybrid 
conversion competition.  A new 
team, the Buckeye Electric Race 
Team, is gearing up their electric 
bike for the upcoming race series 
after setting the East Coast electric 
motorcycle speed record.  These 
organizations offer tremendously 
valuable experience.  If you are 
interested in getting involved in 
one of these groups, please contact 
me to learn more and get involved 
(kelly.730@osu.edu).
 A revolution is occurring 
in the automotive industry that has 
massive repercussions.  As Ohio 
State Engineers, we have both the 
motive and the ability to not only 
join the revolution, but lead it.  The 
automotive industry stands at the 
crossroads, and its future is in our 
hands.

Electric Vehicles

A revolution is occurring in 
the automotive industry that 
has massive repercussions. 
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From Pages to Pixels

 With OSE’s new transition from print to 
online issues, I thought it appropriate to write 
about the worldwide conversion from paper 
to pixels.  There are the ebooks, the Nooks, 
databases, iPads, Kindles, online textbooks, 
and so many more revolutionizing technologies 
just waiting to be released.  Although appealing 
to our curious minds we must wonder about 
its impact on literature, the accessibility of 
information, and ultimately, education.
 For those who do not believe that there 
will be any change, let us first consider the fact 
that the World Wide Web was released to the 
general public only less than two decades ago. 
Since then how many times have any of us used 
the internet to write a paper?  The encyclopedia?  
And what of cell phones?  How much has the 
cell phone evolved since its humble beginnings 
little more than a decade ago?
 To get a better idea about the ways 
these online devices are being developed and 
integrated into society, I spoke with Belinda 
Hurley, an Assistant Professor who works 

at the Science and 
Engineering Library.  
When asked how 
colleges were reacting to 
this new technological 
wave she replied 
that “The University 
Libraries are moving 
towards encouraging 
the purchase of 
electronic literature.”  
 Belinda then gave 
me a tour of one 
of the University 

by Pheobe Low

Libraries’ most advanced 
resources- Knovel, a 
textbook aggregator that 
contains thousands of 
scanned textbook pages.  It 
functions very much like 
Google, but searches only 
through its database of 
online textbooks.  Once a 
specific topic is searched, 
Knovel will go through all 
the books in its database 
and list every related 
article.  “It’s the most useful 
for students in research 
that need more specific 
information,” said Hurley.  
“One of the advantages of 
online textbooks is the fact 
that you can now simply 
search for the subject you 
need instead of flipping 
through page after page.” 
  Interestingly enough, 
even though Knovel is a 
free resource to students, 
only a handful of them 
use it.  Why?  Though Knovel is a powerful 
search engine containing reliable information, 
it seems that researchers are the only ones that 
need such a specific and in-depth context of 
information.  Most other students only need 
general information to complete their reports, 
so they can simply manage with Google instead.  
Even if they didn’t use a search engine, students’ 
other primary resource is their textbook.
 This brings up another question:  how will 
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online textbooks be available to students and 
how will that affect tuition costs?  “Over 50% 
of textbooks are available online,” said Hurley.  
The advantages to these online books are that 
they are easily accessible and new features are 
being added to them to enable highlighting, 
note-taking, and anything that someone could 
do with a regular textbook.  The distribution 
of these online textbooks is currently being 
overseen by the Ohio Digital Textbook Project.
 Since April 2009, the project team has 
been working on a method to both reduce the 
costs of textbooks as well as make them more 
convenient and portable.  According to their 
statistics, in the years 2003-2004, a student 
enrolled in a 2-year public college would find 
that the cost of textbooks covered approximately 
72% of academic expenses.  Between the years 
1986 and 2005, the average cost of textbooks 
rose 186% and still continues to rise each year 
faster than inflation.  Based on these statistics 
it comes to no surprise that this has caused an 
increase of college dropouts.  
 Because online textbooks cost much 
less to produce compared to their printed 
counterparts ($25-30 versus $150-300), colleges 
are capable of purchasing mass quantities of 
these digital copies and can negotiate a much 
better price for the students.  “A digital textbook 
available through the Ohio Digital Bookshelf 
averages 30% of the list price of a new print 
textbook,” said Dr. Stephen Acker, research 
director of the eText Ohio Project and professor 
of communications at OSU.  This new method 
of pricing has already been accomplished 

last year through the availability of online 
psychology books and it seems to be a success, 
as there are 50,000 students currently attending 
introduction to psychology courses through 
the Ohio Digital Textbook Project.  In addition 
to that, the project will continue this fall by 
providing online textbooks for accounting, 
economics, and intro biology courses.
 As positive and revolutionary as this 
idea sounds, there are still drawbacks to this 
upcoming digital age.  The first issue is that 
while the world was very accepting of more 
portable music and books, college students are 
more conservative about how they learn their 
material.  Many students find that reading from 
a computer screen is a lot harder on the eyes 
than reading a regular textbook.  Many more 
would rather withstand the inconvenience of 
carrying heavy textbooks than having to rely on 
a flawed internet system.  In addition to that, 
in order to increase the number of purchases, 
online textbooks expire shortly after the 
academic term, making it difficult for students 
to pass their books along to friends or to even 
keep them for future references. 
 One other concern that students have is 
the issue of how much the class requirements 
would change should the books be made online.  
There have already been a few classes that made 
online systems mandatory to students (e.g. 
Mastering Engineering, Mastering Chemistry, 
Mastering Biology, etc.).  As there were technical 
difficulties for many students, it is no wonder 
that the majority of the student population is 
skeptical of online textbooks and how they will 
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be utilized.
 At the moment, many students wonder 
whether or not the purchase of online textbooks 
would be required for the class.  “We would 
never make the purchase of digital textbooks 
mandatory, nor would we ever tell faculty 

which books to buy,” said Acker.  “One of our 
operating principles is: ‘faculty autonomy and 
student choice.’ We are more concerned with 
improved learning outcomes (that we feel 
can be achieved using digital) than the cost 
savings that accompany this format. Under any 
circumstance, if a student prefers print we think 
that student should have the print option.”  So 
while OSU students may be able to slowly ease 
themselves into digitalization, the rest of the 
world is already dealing with adjusting to these 
technological complexities.
 Currently, the most prominent obstacles 
remain to be archiving the books and preserving 
the new information.  There are billions of 
literary pieces in printed form and only a fraction 
of them have been converted to an electronic 
form.  Since the purpose of digital copies is 
efficiency and accessibility, it would only make 
sense that most all literary pieces would be made 
into digital versions, each page scanned and 
their words loaded so that specific subjects can 
be easily searched.  As convenient as the idea 
sounds for the consumer, the process would be 
time-consuming and costly for organizations 
trying to compile all the information.
 As for preservation of this information, 
the advancing technology that astounds us 
today will inevitably be obsolete in the future.  
For example, how many beloved songs in 
your childhood were on cassette tapes?  Ever 
since the release of Walkman CD players, how 

many of those cassettes were converted to 
discs?  How many cars now come with a built-
in cassette player?  And now if you wanted to 
listen to those songs with your cassette tape, 
do you have the equipment to listen to it?  
Each time that information is stored in a new 
piece of equipment, people have to go through 
the process of making sure that all the data is 
updated as well so that no information is lost 
whereas a simple book would only need to be 
reprinted.
 These changes are upon us whether 
we want it or not.  There will be moments of 
transition and trial-and-error, but in the end 
technology allows society and business to run 
at a more efficient pace.  Medical and police 
records can search for data in a matter of seconds 
while flipping through files would take minutes.  

More people can access online publications 
almost instantly while finding a printed version 
requires subscribing or running down to a store 
to buy a copy.  Yes, the online system leaves us 
reliant on a flawed internet connection, and yes, 
it would bring us through the tedious trouble of 
transitioning.  However, looking past these set-
backs, we can see a world where information 
is cheaper, completely accessible, and more 
accurately categorized for the advancement of 
knowledge and education.  Just as buildings had 
to undergo the inconvenience of complicated 
wiring to make way for the age of electricity, we 
must take on the task of advanced modifications 
in order to bring on our age of digitalization.

There are billions of 
literary pieces in 
printed form and only 
a fraction of them 
have been converted to 
an electronic form.
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