At Westvaco,
we strive to be different.
What about you?
To work for Westvaco, you need to think about what it takes
to apply technology in different ways. For us, it's an imaginative
focus on research and the drive to create innovative products
and services that others in our field find difficult to match.
We have a well-defined strategy that has made us a major.
producer of paper. packaging and specialty chemicals, an
industry leader in obtaining patents and a Fortune 200
company. We have over 14,000 employees worldwide,
markets in 70 countries and annual sales exceeding
$2 billion . That is just part of the difference that could make
Westvaco an exciting opportunity for technically-oriented
students. Would you like to know more about the Westvaco
difference? Contact Rebecca Strong, Personnel Administrator,
Westvaco Corporation, Bleached Board Division, 104 East
Riverside Street. Covington, Virginia. 24426.

Westvaco
Bleached Board Division
Covington, Virginia
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The Forum: Where and When

Ever wonder how often the Forum comes out or where you can get one? Here are your answers.

When

Where

Early

McBryde 100 Lobby
Randolph Lobby
Norris Breezeway
Owens Dining Hall
Schultz Dining Hall
Dietrick Dining Hall
Newman Library Lobby
Whittemore 2nd floor, by EE advising
Burruss Breezeway
Hancock Atrium
Patton Lobby
Johnston Student Center 2nd Floor

February
April
September
December

Comments? Concerns? (Gulp!)
Criticism? Care to join? Email
forum@vt.edu.
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Dollars for Distance:
The Engineering of Baseball Bats
by Tom Catherwood

he temperature is 13 °F and a miner
in Kyiv, Ukraine sits behind the
wheel of his massive front-end
loader. Between the wisps of warm breath
condensing in the freezing temperature,
the miner removes ton after ton of rock
from the earth; rock which contains the
rare earth element scandium. Across the
Atlantic Ocean, an engineer sits behind his
computer studying the electronics system
used to cancel vibrations in the F-18 fighter. These two seemingly unrelated people
are actually working in the same industry,
advancing the development of similar
products. What products are these? Some
kind of revolutionary technology? A new
weapon? Cold Fusion?

T

Since aluminum
bats are hollow
tubes/ they offer
significant weight
reductions that
allow the bat
speeds of younger
players to
approach those
of major league
hitters.
No, these individuals, and thousands
more like them, are working to bring the
newest aluminum baseball bats to the
booming market in the United States. The
bat that will lead to more hits, more home
runs, and more total offense for teams
from the little league level all the way up
through college ball, not to mention the bat
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will ultimately
lead to more profit for the companies involved.
Before the 1970's, baseball was played
primarily with wooden bats. The downside
of using wooden bats is their tendency to
break when a batter mis-hits the ball. The
costs of replacing wooden bats led to the
introduction of the metal bat in the 1970's.
Metal bats, consisting primarily of aluminum, promised increased durability and
decreased expenses.
Aluminum bats offered other advantages to young hitters besides increased
durability. The average high school hitter
can swing a wooden bat at speeds up to 70
mph. A major league hitter can reach
speeds of 95 mph with a similar bat (98
mph in the case of Mark
McGwire ). Since aluminum
bats are hollow tubes, they
offer significant weight
reductions that allow the bat
speeds of younger players
to approach those of major
league hitters. Furthermore,
the walls of an aluminum
bat absorb less energy than
a wooden bat. Therefore an
aluminum bat has a "trampoline effect" on a baseball;
it directs the ball with
greater speed and distance
than its wooden counterpart.
Companies have found
that the key to producing a
bat with the least amount of
weight and maximum trampoline effect (also called
pop or jump) is decreasing
the thickness of the aluminum. A decrease in thickness can result in reduced
durability and a tendency to
dent. To counter these disadvantages, companies are

applying new technology and exotic alloys
to aluminum baseball bats.
Louisville Slugger uses an alloy called
C405 Ultra in their new Air Attack 2 bat.
This alloy of aluminum includes the elements zinc, magnesium, copper and small
amounts of zirconium and chromium. The
"Ultra" refers to new heat treatment techniques applied to the metal that supposedly increase the pop of the bat. Besides the
new alloy, the barrel of the Air Attack 2 is
filled with a chamber containing 30 psi of
nitrogen. The air-pressurized chamber is
supposed to increase the trampoline effect
of the bat while supporting the thin C405
alloy shell. Virginia Tech's baseball team
is currently under contract to use
Louisville Slugger's bats, including the
Air Attack 2.
Demarini, a relatively new company in
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the baseball marketplace, uses the same
C405 Ultra alloy as the Air Attack 2, but it
has two walls instead of one. Inside the
barrel of the bat is another cylindrical sheet
of C405 Alloy that is meant to catch the
rebound of the outside shell. The combined
forces of the inner and outer walls acting
together propel the ball off the bat much
more forcefully than a single-walled bat.
Easton Aluminum Incorporated, which
produces the Redline C-Core and Z-Core
bats, sticks with the single-walled technology, but uses a revolutionary type of alloy.
Easton's alloy, Sc500, contains zinc, magnesium, copper, zirconium, and the rareearth element scandium. The scandium in
Easton's bats comes from the world's one
known reserve, mined in Kyiv, Ukraine. To
support the shell of the Redline bats, the
thinnest on the market, a layer of carbon

Some numbers
support the idea
that new
aluminum bats
provide more
offense. For
example, in the
7998 College
World Series 79
more home runs
were hit than in
any previous
series.

All the advanced technology and aluminum alloys applied to baseball bats
today are meant to give baseball players
extra hitting power, distance, and total
offense, but do they really work? Some
numbers support the idea that new aluminum bats provide more offense. For
example, in the 1998 College World Series
19 more home runs were hit than in any
previous series. Can all credit for the extra
offense be attributed to the baseball bats?
Virginia Tech's Assistant Baseball Coach
Jay Phillips says that credit should be
divided between the new bats and the
strength and conditioning regiments of the
players. Coach Phillips added that the
offense supplied by new bats detracts from
other areas of the game: "Personally, I feel
like it [aluminum bats] detracts a little bit,
you see great offensive numbers but. ..
with the aluminum bat the way it has
evolved right now it's kind of gone away
from the pitching and defense aspect of
baseball." Regardless of the effects on the
game of baseball, as long as players are
allowed to use aluminum bats, companies
will continue to search for new technologies and more exotic alloys that will boost
both players' offensive numbers and company profits. liEJ

reinforcement is situated on the inside of
the barrel. When these fibers are arranged
in circular forms around the inside of the
barrel they are designated "C-Core." When
the carbon fibers are situated at a 45degree angle with the barrel of the bat the
designation becomes "Z-Core."
Worth surpasses all of the other manufacturers in technology usage by including
electronic dampers in their new
Copperhead ACX baseball bat. The bat,
which utilizes C405 Ultra alloy as its shell,
uses a system developed to cancel vibrations in an F-18 fighter. When a ball hits a
bat in an area called the "sweet spot," an
area approximately six inches down from
the end of the bat, it is redirected with
maximum velocity because little of the
ball's momentum is converted into
mechanical vibration energy. Whenever a
ball is hit above or
below the sweet
spot, mechanical
vibration energy
increases, robbing
the ball of velocity
and
distance.
Worth utilizes a
system of electronic
shock
absorbers called
piezoelectronics
to
convert
mechanical vibration energy into
electrical energy.
This
electrical
energy is then dissipated as heat.
INDUSTRIAL DRIVES
Since vibrations
201 Rock Road
outside the sweet
Radford, VA 24141
spot are decreased,
INLAND MOTOR
more solid hits are
501 First Street
produced.
Radford, VA 24141
Therefore Worth
A LEADING EMPLOYER IN THE NEW RIVER VALLEY FOR OVER
claims
the
35 YEARS, KOLLMORGEN MOTION TECHNOLOGIES IS KNOWN
Copperhead ACX
WORLDWIDE FOR ITS EXCELLENCE IN MOTION CONTROLS
AND ELECTRONICS. ITS SUCCESS HAS BEEN BUilT ON
has "an unlimited
TEAMWORK AND A STRONG TECHNOLOGICAL BASE.
sweet spot."

KOLLMORGEN

Motion Technologies Group
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The Stuff Dreams are Made of
by Ted Hessing

y dream house overlooks a nificantly reduced em1ss10ns, uses less turing standpoint is that it can be applied
body of water. Beach front or fuel, and makes less noise. Now imagine directly to existing engine production
bay-scape, it doesn't matter to that this engine is actually lighter than its lines. Manufacturers can apply OCP to
me. As long as some part of the ocean is fuel-guzzling brethren, has less parts and their wares with a slight modification to
visible from my backyard I will not be is more efficient. This is what engineers their pre-existing product instead of
scrapping the entire assembly line in
picky. A boat moored in a personal har- at Orbital have made possible.
order to meet emissions legislabor, Sea-Doo 's parked nearby
tion.
and maybe some ducks or starlings making a nest in some
comer of the property would
suit me fine. It will be wonderful. When do I move in?
Unfortunately, my engineerBefore delving into the teching analytical skills have
nology
of
the
Orbital
turned me into a cynic. I know
Combustion Process we should
that pollution will ruin the
review the problem. Everyone
landscape, the wildlife, my
knows that to make things go we
swimming water, and my disneed to have something to
position. My backyard will be
power them, usually fuel. Fuel is
changed decidedly for the
converted into power by comworse. Murky, oil slicked
bustion. Combustion is a high
water, decaying plant life, and
speed, high temperature chemia foul smell will eventually
cal reaction. Essentially comdescend upon my castle by the
bustion is a controlled explosion
sea. Ironically, my luxury
yacht will be a leading contribthat involves the rapid union of
a fuel with oxygen resulting in
utor to this mess , leaking
the production of heat. Fuel conhydrocarbons and harmful
exhaust into the environment.
sists primarily of hydrocarbons
The parkway leading to my
(compounds of carbon and
hydrogen) and sulfur.
home will be covered with gas
In combustion, hydrogen and
and oil drippings which will
make their inevitable way to
oxygen combine, creating
my shore. The emissions from
intense heat and water vapor.
every vehicle in the state, nauIntense heat is also released
upon the combination of carbon
tical and terrigenous alike, will
and oxygen. Sadly, carbon
contaminate the air. Holes will
be tom in the ozone, leaving The work of companies like OEC will preserve picturesque
monoxide or carbon dioxide is
me with a cancer-crisp tan beaches from the terrible effects ofpollution.
produced. Sulfur and oxygen
when I lay out on my sandy
combine also to form heat and
lawn. It seems my dream house with
Orbital did not set out to invent a better sulfur dioxide.
matching cruiser is a self-negating goal.
engine. What they did was to work handThe basic concept behind an engine is
Not so, says Orbital Engine Company in-hand with car, motorcycle, snowmo- to utilize the reactions in combustion and
(OEC) based in Perth, Australia. With bile, and marine engine manufacturers harness the heat energy produced. The
such afore-mentioned, environmentally- the world over to create a process that can by-products are released into the atmossensitive thoughts as well as hosts of be fitted to engines across the board. phere.
emissions legislature in mind, they have Instead of inventing a new engine design,
As said before, the combustion process
come up with an answer. They call it the they have developed and patented a is dependent upon oxygen. The amount of
Orbital Combustion Process (OCP). I call process that can be applied to a multitude oxygen united with fuel is critical to
it the solution to my dream-house woes.
of existing engines. In fact, one of OCP's engine performance, both in terms of the
Try to visualize an engine that has sig- most attractive features from a manufac- amount of heat produced and the actual

M

The Problems of
Combustion
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Fuel System Schematic:
This figure shows the cross section of the fuel systems used
when applying OCP to OptiMax
outboard engines. An electron
fuel regulator is used to ensure
precise timing of the injection.
The lubrication of the engine is
controled by the Electronic
Control Unit (ECU) which delivers oil in exactly the right quantity, leading to reduced oil consumption, reduced smoke, and
thus reduced pollution.

Air
Regulator

Fuel

Fuel Metering
Solenoid
Ignition
Coil

ECU

amount of fuel burned. The fuel that is
not burned is released into the atmosphere along with the reaction's by-products.
Most engines draw oxygen from the
surrounding atmosphere. Air, however,
has much more then just oxygen in its
make-up. Nitrogen is a major component
as well. Oxygen is 21 % by volume the
make-up of air, nitrogen is responsible for
most of the other 79%. Nitrogen contributes absolutely nothing to the combustion process. It must be accepted into
the process in order to obtain the needed
oxygen. Nitrogen steals heat from the
reaction and must be vented out with the
other wastes. The venting of by-product
gases causes serious environmental problems. Releasing unburned fuel causes
additional pollution and is just plain
wasteful.
Now that we know how combustion
works we can see Orbital's answer. The
rationale behind OCP lies in the mechanics of engine operation as well as the
physics behind combustion. Simply,

Orbital engineers decided that if more of
the fuel could be burned, less waste
would be created and more power would
be generated. When this occurred, the
amount of fuel needed for a machine to
operate under a given demand would
decrease. When the amount of fuel
required decreased, pollution would follow suit.
Two-stroke engines dominate the
marine, motorcycle, and recreational
markets for good reason. They are known
for their simplicity in design, light weight
and high power-to-weight ratios .
Although OCP can be fitted to a multitude of engines this article will focus on
the basic two-stroke engine.
Two-stroke refers to how many times
the piston moves in the mechanical cycle
of combustion within the engine. This
two-part process boils down to the power
stroke and the compression stroke. The
power stroke refers to when the piston is
lowered. First the exhaust port is
exposed, allowing the partial release of
exhaust gases. Second the intake port is

1111--~

Operator
Control

cleared and a fresh fuel-air-oil mixture is
rushed into the piston, clearing most of
the remaining exhaust fumes. The compression stroke refers to the fuel mixture
being compressed and ignited by the
spark plug atop.
Normal engines work using processes
such as electronic fuel injection and carburetor injection. These procedures load
fuel into an intake port and then draw it
into the combustion chamber by vacuum
where the spark plug ignites the fuel so
the engine can convert the released energy into work. The Orbital Combustion
Process takes a different approach.
You may have guessed that two-stroke
engines have inherent problems. For
example they have no exhaust valves. As
said before they rely on strategically
placed ports in the cylinder wall to expel
wasted gas. With every revolution of the
crankshaft these systems spill unburned
gasoline out of their exhaust ports. Also,
it is necessary to introduce oil into the
fuel-air mixture to lubricate the moving
parts. When oil bums it creates visible

Visualize an engine that has significantly reduced emissions/
uses less fueL and makes less noise ... This is what engineers at
Orbital have made possible.
Engineers' Forum • 5

fuel is wasted along the way which also
means less pollution and better economy.

Did it work?
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Coastal waters like these house marine life vulnerable to the very pollutants coastal
ships produce.

smoke and more pollution. This is a
wasteful and inefficient process.
OCP provides the solution to this
waste by changing the mechanics of the
problem. First, compressed air is introduced into the gasoline charge. The compressed air shatters the liquid fuel into
microscopic droplets. Gasoline particles
are generally from 10 to 100 microns ( 1
micron = 10-6 meters) in size with most
being in the 30 micron or larger range.
OCP breaks them up so that 85% of them
are smaller than 10 microns.
Second, the fuel-air mixture is put
directly into the combustion chamber,
bypassing the crankshaft and thus the
need to put oil into the fuel line. This is
known as direct fuel injection. Direct
injection only occurs when the piston has
risen high enough to close the exhaust
port thus no usable fuel can escape.
Next, the atomized fuel blast is strictly
controlled by applied geometry. OCP
shoots the fuel-air mixture into a dome
shaped area which is located near the
spark plug. This keeps the mixture very
close to the source of ignition and is
known as stratified charge.
Lastly, the entire process is controlled
by electronic monitors which are ruthless on the efficiency of the entire operation. Obviously the size, shape, and volume of the plume of gasoline is of critical importance. The greater the volume
of the mist the more power and greater
RPM produced. Controls can adjust the
feed according to the demands of the sit-
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uation.
"What does all this mean," you ask?
Breaking down the gasoline particles
expands the surface area of the injected
fuel thus exposing more of the gas particles to oxygen, creating an airy mist. This
mist aides ignition by improving the
physical properties of the gasoline.
Increasing the surface area of each particle to oxygen by reducing the size of the
gasoline particles so dramatically increases the percentage of gasoline burned that
the waste can be considered negligible.
Using direct injection we can do away
with wasted fuel due to the mechanics of
two-stroke operation. This reduces the
amount of impurities in the mix and aids
in the burning of more fuel. When more
gas particles ignite, more fuel is burned
and less waste is generated. When more
fuel is burned more power is created.
When less waste is created, more heat can
be recovered from the reaction and less
damage is done to the environment. Less

Reports have shown OCP ·to increase
fuel efficiency by 30% to 40%. Unburned
hydrocarbons that get ejected into the
environment are also claimed to decrease
by 80%, which reduces visible exhaust
smoke to nearly zero. If that was not
impressive enough, users of engines fitted with OCP claim it to have a substantially smoother idle and "razor sharp"
acceleration. Apparently OCP allows a
more consistent amount of fuel to be
burned in every cycle allowing the engine
to run smoother and better.
These benefits are not only for twostroke engines either. Four-stroke engines
can be improved by OCP. Claims have
been made that the fitting of four-stroke
engines with OCP results in fewer and
lighter engine parts, smaller size and up
to 30% more efficiency. The increased
fuel efficiency translates directly into
more power generated per cubic inch.

Who Else
Believes in it?
Sure, this all sounds good, kind of like
those hi-tech commercials. When is it
going to come to my backyard?
It already has. Orbital has made several alliances in markets key to their everyday integration. Registered patents related to the OCP process number over 1000.
Mercury Marine has teamed up with
OEC under the name Meteor to develop
the Mercury and Mariner OptiMax
motors. These models, released in 1996,
were the first direct injection outboards to
be sold. As the demand for low emissions

Instead of inventing a new engine
design, Orbital has developed and
patented a process that can be
applied to a multitlude of existing
engines.

Reports have shown OCP to
increase fuel efficiency by 30% to
40%.
signed an agreement for the
long-term supply of fuel and
engine management systems
last May. Their intent is to
apply OCP to their popular SeaDoo Personal Watercraft products.
A joint venture
with
Siemen's Automotive, begun in
February 1997 and strengthened again in mid-May, is
called Synerject. Its goal is to
ensure that "total systems" are
available for vehicle manufacturers. The May agreement
came in time for Synerject to
attract the attention of DaimlerBenz sufficiently to begin the
of OCP
to
application
Mercedes ' engines .
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Wind power works here, but try it on the interstate.
Cars will need gas - and their polluting engines for a long time to come.

marine vehicles increases, so will OCP
technology as suppliers adhere to stricter
environmental laws. Currently, direct
injected outboard motors consume up to
40% less fuel then conventional twostroke outboard motors. OptiMax motors
are heralded to reduce emissions up to
80% ! They are now being produced in
135-, 150-, 200-, and 225-HP ratings. The
very-near future calls for plans for even
more models. OptiMax engines have
already received acclaim by setting the
speed record in American Power Boat
Association Pro Bass's low emissions
class.
Tohatsu Marine seems to think that
OCP is a good idea as well. Their joint
effort with Orbital has yielded a successful adaptation of direct injection into a
50-HP outboard. This is a significant
achievement because it proves that midsized motors can benefit from OCP and
be marketed at reasonable prices.
Canada's Bombardier Inc. has also

General
Motors
and Ford
are also
amongst the list of
those who purchased the rights to
the use of OCP.
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Conclusion
A more efficient
engine is the holy
grail of many a
mechanical engineer, but this innovative
process
should make anyone
living in or near any
mechanized civilization happy. Air
and water quality in
many places of this
world are so poor
that living in those
areas creates serious
and often fatal prob-

lems. Eventually lower emissions will be
mandated the world over. Common sense
tells us that the engines of the future will
be made to adhere to these standards.
Everyone living will be affected.
Out of necessity we are becoming more
economically and environmentally conscious. Thus, the focus of engineering
will be on reclamation, innovation and
conservation. "Green Engineering" is an
aspect of design that every sector of the
field will have to contend with, not only
to preserve our way of life now but to
ensure the reality of our dreams to come.
The Orbital Combustion Process was
designed with this in mind. Now that
major firms are catching on to the idea,
we can expect to see this "tomorrow"
technology today. laEJ

To advertise, contact the
Engineers' Forum
333 Norris Hall
Blacksburg, VA 24061
or call 540-231-7738
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Bridging the Gap
Between Cultures
by Jenny Grubb

t is scary, as students, to imagine ourselves out in the workplace. Not only
will we be in the "real world" for the
first time, but we will also have to adapt to
the changes being made
in our lives. Now imagine having to make those
changes in a different
country.
Each year hundreds of
men and women are sent
abroad to assist in the
designing and building
airports, bridges, dams,
and villages. Skills and
knowledge are key factors in these situations,
/
·. /
but a willingness to learn
and adapt are just as
important.
Michael O'Malley, a
licensed architect now
employed by the government, spent eighteen
years overseas. During
that time he worked for
the Kalicak Construction
Company, a St. Louis
based general contractor
with an office in Douala, Cameroon, constructing office buildings. He also worked
for George Gray International, an architectural and engineering firm that built three
airports in Saudi Arabia. Over the years,

I

0 'Malley had to associate with a variety
of people who spoke a range of languages
and abided by a whole different set of customs and traditions than those of the

time, effort and willing subjects." Without
these things, a person can feel completely
helpless. Although training is provided, it
is often not enough to prepare you for the

United States. "I had to adjust to seeing
young African and Saudi guys walking
down the street holding hands and realizing that they were not gay. I had to focus
on some rituals that would not be accept-

real thing. "I had attended a three-month
training course, but my level of French
was terrible. A language cannot be taught
- it has to be lived. I did not know the
French language until I was thrown into a
situation where English was not spoken. It
was terribly frightening in the beginning,
but after several months I began to actually not have to translate the thought from
English to French before I spoke; I just
spoke it." In addition he also had to learn
"a ton of idiomatic expressions so that I
wouldn't embarrass myself or the people I
was with."
O'Malley found that if he was "honest
and forthcoming with what I didn't understand or found strange, the people, no matter what culture, were very happy with
me." Most of the time, that is. "In Saudi
Arabia, we had an ' off' day every week

You have to have patience when dealing with other cultures/ no matter what
country.
O'Malley has worked doing community
development in West Germany, France,
Morocco, Mali, Gabon, Zaire, the Ivory
Coast, and Tunisia.
During his overseas experiences, Mr.
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able to my parents or family back here in
the States."
One of the most difficult barriers to
overcome was that of language. "Speaking
a different language takes interaction,

which was a Thursday, the holy day in an
Islamic week. We usually went to the
souks, or outdoor markets, in downtown
Riyadh. Each souk specialized in a certain
good, so there was the gold souk, and the
pear souk, etc ... One Thursday I was wandering around and found myself in a souk

and forthwith I was really alert about wandering around old town Riyadh."
It is important to be open and accepting
of the way that other cultures may cope
with issues and problems. "You have to
have patience when dealing with other
cultures, no matter what country. Our educational
system
really prepares us
for always producing, exceeding and
exploiting. The cultures and systems
of the countries that
I was in simply did
not."
One also has to
adjust to the fact
that a simple task that would seem to be
universal may be done in an alternative
way in another country. Once while building an airport in Saudi Arabia, Mr.
0 'Malley was constructing the bathrooms.
Apparently, the bathrooms in Saudi Arabia
are not exactly like those that we use in the
States. Instead of using a toilet, the people
there use something that more resembles a
hole in the ground. Not thinking about
this, O'Malley accidentally installed

Although training is provided/
it is often not enough to
prepare you for the real thing.
that I had never seen. It had every known
piece of cloth I had ever seen. I was mesmerized until, before long, I felt a very
hard thwap across my shins that shot pain
throughout my entire body. It was a 'religious' policeman indicating that I had
wandered into the women's souk and no
males were allowed to enter. I immediately raised my hands to signal that I had no
weapons and was hurriedly ushered out of
that souk. My shins ached for several days

American toilets instead of the kind that
the people of Saudi Arabia were accustomed to. Not knowing what to make of
the contraptions, people would stand on
top of the toilets and then proceed to go to
the bathroom.
The hardest thing for O'Malley to
adjust to was not having the things he used
to take for granted. The availability of
goods was limited, so making sure there
was enough drinking water and food was a
daily worry. It was also hard being so far
away from his family and friends. " I wasn't married at the time, but if someone in
my family had died or had a terrible thing
happen to them, I wouldn't have been able
to get there very quickly." He was also
unable to take pleasure in some of his
favorite pastimes, such as playing golf and
listening to sports on the radio.
Overall, O'Malley found that his experiences were very rewarding. "I am very
accepting of diversity in the workplace. I
adapt to difficult situations very easily and
usually produce the desired results. I also
am an architect as a direct result from my
first experience on working overseas. In a
certain manner, it has made me what I am
today." l3EJ
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The television screamed muted words as
the president waited impatiently for his
call to be transferred. He had been proud of
his post-campaign propaganda commercial
when it had been first produced, but making it reality was now more important. It
amazed him that with three commercials
and a few lead stories in the national news,
the citizens of America could be so impassioned to leave their small planet and ven-
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ture out into the depths of space, but then
again they were stupid animals - that was
what had gotten him elected.
The phone fell into its cradle with a dull
thud as in the deafening silence the
President realized the profoundness of the
short and cryptic conversation that had just
transpired with the director of the CIA. He
sat down on the couch in front of the television to allow himself one minute of igno-
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rant bliss before he had to return to his role
as president. All over the world people
were watching televisions to escape the
reality they could not cope with, and yet
for him the mindless pictures meant nothing. There was no kindness in the pictures
meant to soothe, no happiness in the pictures intended to reinforce just how great
everyone was, only the flashes of colored
pixels and the blare of sounds unrecognizable. His hands shook as he once again
muted the volume on the television. The
world had changed when he had hung up
the phone, and though the people across
the world watching television would never
know it, he could not escape that reality.

It could only be described as the most

anticipated event in the history of the free
world, or at least that is what the commercials billed it as. Every channel switched its
programming to cover the president's
speech. There was a smile in his eye as he
looked at the handsome charismatic president who with youthful exuberance was
about to lead the world into the future.
Through the television monitor he could no
longer see himself, only the image of what
he would be. Today reality would be made.
"My fellow Americans, today I have sad
news to tell you. The United States is not
the greatest nation in the world." The cameras zoom in on his charming smile to

Enthusiasm pours out of an artificial
smile into every living room in America.

words so the people do not get confused.
"We will be on Mars first!" The image of a
rocket lifting off superimposed on the
background behind the president. "We will
be economically stable in the coming
years!" Sparks from a forge pouring hot
steel dominate the backdrop, while enthusiasm pours out of an artificial smile into
every living room in America. "We will
prosper." Fireworks superimposed on the
American flag. Children with a teacher
smiling. People at home get up to get a
snack while patriotic music blares from
their surround sound entertainment centers. In five minutes they will have forgotten everything except the summary they
read in tomorrow's paper.
"THE

BELIEF THAT A

EXISTS

IS

AS

CONSPIRACY

POWERFUL

AS

AN

ACTUAL CONSPIRACY."

- Presidents personal memoirs
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reassure the people that the next thing he is
going to say will be positive. "But, we will
not remain second." In living rooms across
the nation people's attention spans are now
beginning to wane. The next shocker. "I
see a stock market crash in the near future.
I see terrorist acts by many nations against
the United States. I see the European
Union launching a Mars mission before the
year ends, but I also see in this future an
America at an all time high." Using small
fiction
I

Again traffic was as at a standstill as Bill
tried desperately to get home. Normally
the rat race home did not bother him, but
today he had promised his· daughter that he
would be there for her soccer game. Cars
all around him blew their horns while the
people inside impatiently spoke on car
phones or yelled obscenities at the cars in
front of them. He could feel the hatred of a
hundred other stranded motorists with
places they needed to be and gave into the
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"You are not here because you are the
most powerful people in the world. You
are here because I am going to take
over the world.

ous let us get down to business. Let me
start off by explaining that, while you have
no choice in belonging to this organization,
you will all benefit greatly from it. Your
companies will be immune to all government regulations - no EPA regulations,
no antitrust laws - you will be all but
guaranteed success. This organization will
control all of the world's stock markets,
and all aspects of food, energy, and technology production. All you will have to do
is continue doing those things that made
you the successful elite that you are."
The meeting stretched late into the night
as the president went over his goals for
each aspect of the group. Everyone was
encouraged to take part in the discussion,
and as the meeting progressed more as
more people ventured to do so. The whole
time Bill's thoughts remained distracted by
memories of his wife and children. He

just because I am president, I am moral.
With that said, I will leave you for a few
minutes to discuss this amongst yourselves
and when I return we will get down to
business."
After he left, the room remained silent
for long minutes as the most powerful men
in the world sat in fear. There was little
open talk of treason, only whispers of disbelief to those who sat close at hand.
In the dark hall that lead from the conference room the President waited, letting
the tension in the room build while his
crack team of psychoanalysts finished the
profiles of his captive audience. After
looking over the top five names on the list
that had been identified as potential mutineers, he confidently walked back into the
room. No one moved when he entered,
hoping to escape him in the deep shadows,
but they all realized there could be no
escape.
"Unless anyone has anything to offer I
will assume that we can continue?" A fat
man smoking a cigarette spoke up in outrage, gathering a mild response from the
crowd, but the president ignored his complaint skimming down the paper and recognizing his name as the fourth on the list.
He had hoped for someone a little higher
up, but this man, who controlled most of
the nation 's transportation industry, would
have to do. He pulled a gun from his jacket and shot the man twice in the head. With
his example made, he returned to business.
"Now that you all realize that I am seri-

knew what would happen to them if he did
not play along, but this situation posed success as a potentially greater threat.
Time had no meaning in the darkness of
the room. Hours crept by and many of the
group had realized the need for self-preservation and shared their most intimate company secrets. Bill could see how anyone
leaving this meeting could potentially
make a killing in the free market, if such a
thing even existed anymore. Bill imagined
the sun just breaking the horizon as they
were finally dismissed and escorted to a
hall with hotel-like rooms. They were kept
on the h~ll by security but had complete
freedom to roam and converse amongst
themselves. There were no windows, telephones, or any other trace of the outside
world, and in their loneliness they were left
to determine for themselves just how much
they would do to insure their survival, and
the survival of all that was dear to them.
The experience did unify them, as it was
intended to do. Not everyone had made it
though. Several had tried to escape in the
night and had been shot down; their
absence was noted at breakfast. They
worked straight through the morning and
after a two hour break for lunch they
reconvened to tie up loose ends. Several
more people were removed during these
meetings, either because they broke under
the stress or because they could not live
with themselves being active participants
in this conspiracy. In the end it was only
those men without a conscience, and those

frustration.
His door opened and a dark figure , without saying a word, took his arm. At first he
thought he was being car jacked, but with
traffic stopped for miles he could not figure out how they intended to actually steal
the car. He was pulled from the car with
the help of a second man with a precision
that identified them as professionals. One
of them took his place behind the wheel
while a few more roughly pulled him off
the highway and down into a field where a
helicopter was waiting. He was drugged

than your enemy can produce you will
eventually win. However, this type of warfare has gone out of style. The American
people will not allow any extended conflict
to interrupt their must-see television for
too many episodes. This is why you are my
army, fighting not a war of boundaries and
bombs, but instead a war of economy. You
have all been drafted of course, anyone in
this room who is unwilling to participate in
this venture will lose everything, their
positions, their families, and even their
lives, so do not think for one moment that

N

before take-off and could remember little
else about the encounter when he awoke.
The drugs were still wearing off as he
entered the dimly-lit conference room. The
cavernous room hid many things in the
thick shadows and concealed the dark figures standing at guard along the wall. He
was seated at the elliptical black marble
table next to the men he had spent most of
his life competing against. As his head
slowly cleared, he recognized not only his
rival, the CEO of America's second largest
aerospace corporation, but one or two representatives from other major industries.
He could only wonder at what force could
have brought together such men as these.
Having not paid much attention to the
recent presidential election, it took him a
minute to realize that the president had
entered the room, and was now making his
way towards the head of the table. A spotlight focused on him as he stepped up to
the podium and began his speech.
"You are not here because you are the
most powerful people in the world. You are
here because I am going to take over the
world, and you are going to be my army.
You are the best generals this nation has
ever produced. A product of economic
Darwinism, you are here because you
have, up until this point, survived, and
because of your will to continue to do what
is necessary to stay alive." There was a
momentary gasp as the president paused.
"All war can be broken down to economics. As long as you can destroy more
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who believed they could live without one,
who remained. The president ended the
summit with one last joint meeting after a
dinner that no one ate. All of his newfound generals filed into the room and sat
silently, looking at the scattered empty
seats of those who had not made it.
"I am glad all of you could make it." A
sick joke but the humor did not go unnoticed. "I just thought I would give all of
you a little prize for surviving the first
phase of our officer training school. In two
days, all of the major American stock markets are going to crash. This is going to
happen because all of you are going to liquidate all of your company's stock assets
during the day re-investing in specified
Asian markets. This sudden withdrawal
and a little manipulation on our part will
trigger a sell off. With most of your assets
in other markets you will then be able to

buy back holdings in U.S.
markets at a significant profit."
"Do you mean to tell us that
the President of the United
States controls Wall Street?"
The man, a multibillionaire
who had spent the vast majority of his life playing the market, had not been able to contain his belief in the depth of
this conspiracy.
"Wall Street is nothing.
People see the prices scroll by
and they believe them. Buy a
million at this price, sell it at
that, all of it is arbitrary. If the
stock of your company goes
down twenty percent does that
mean that suddenly twenty
percent of your factories no
longer exist? Regardless of
the actual value of the stock
the numbers that flash across
the screens are the reality people chose to believe. I do not
need to control all of Wall
Street. I do not even need connections in high places. I just
need one person sitting at
computer to change fifteen
numbers and the market will
take the largest dive since the
depression. No, this conspiracy is not about the elitists like
yourself. It is the janitor that

told us when you usually leave the office,
the bum on the side of the street, that you
refused to give even your spare change to,
who radioed when your car passed the
check point, your son's third period history teacher whose name you do not even
know."
The man, mortified by even the suggestion that a conspiracy of this magnitude
could exist, shrank back into his chair
while the others contemplated whether it
would be possible to organize such a vast
group.
"As you will all soon see, reality exists
only because we choose to believe it.
Humans are static creatures that need to
live in a controlled world. They like
boundaries. They like laws. They even like
the television telling them how to feel,
what to wear, and who to love. Is it inconceivable to believe that the American peo-

pie are so resistant to change that they will
not let anything stand in the way of their
nine to five job, and their right to vote?"
He let that thought drift through the room
for a minute. "But you will not have to
worry about such things, for I am the keeper of boundaries. It will be my job to make
the world go 'round without anyone knowing."
A
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As Bill finished his drive home, he pon-

dered what he would tell his
wife. He had been gone for
almost two days without a
word. He wanted to call her on
his cellular phone but needed
more time to think of an alibi.
His house would almost certainly be bugged; even his car
was already broadcasting to
unknown ears all of the
thoughts that he was unconsciously speaking aloud. He
would have to hide from her
all of what had happened. To
keep her safe, that was the
only option.
She met him on the steps,
with a hurt smile and a hug
that lasted just a bit too long.
He started to apologize but
was interrupted. "I am so glad
you are safe." A tear ran down
her face from her eyes that
screamed a combination of
rage and relief. He could only
guess what she was talking
about. Then he noticed the
security guard that had followed her from the house. "I
got your message. I still can
not believe they actually tried
to kill you" She kissed him on
the cheek and then began to
move him inside.
Once within the safe confines of home, she took him
Engineers' Forum • 13

Pictures of major industrialists flashed across the screen as a
journalist reported the plot by the European Union to assassinate the heads of all of America/s major corporations.
aside shielding her voice from the guard.
He could not tell what she had been told,
but he could tell that she did not believe it.
"I do not know what all of this is but
maybe it is time that you step away. We
have plenty of money set aside, we could
live comfortably for the rest of our lives."
She had not always been in the upper class.
Her parents had worked all their lives to
make ends meet, which allowed her to look
at situations such as these with eyes unlike
his own. For Bill there was no out. He
could no more walk away from everything
that he had spent his life building than he
could walk away from her.
They argued all through dinner. There
were no words exchanged in this conversation, only glances, small facial expressions
that they had come to know in each other
through years of marriage. It was not until
he turned on the television that he discovered the story behind his disappearance.
Pictures of major industrialists flashed
across the screen as a journalist reported
the plot by the European Union to assassinate the heads of all of America's major

corporations. Forty two had been killed.
Most of them had not been at the meeting,
however, they would have caused problems for the conspiracy had they been
allowed to live. The FBI had intervened
when it learned of the plot and had picked
up all potential targets and taken them to
safe houses until the threat could be neutralized. There was then a related story
about America's response to this action
being an economic retaliation. After hearing this Bill went to sleep, hoping that
when he awoke this would have all been a
dream.
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HOUSE WHEN IT COMES TO INTERNATIONAL POLICY SUCH AS THIS."

- White House Press Secretary s report
"Mistress Prime Minister, do you mean
to tell me, with the world as my witness,
you know nothing of this European
Union?" Without giving her a chance to

repeat, for a third time, a negative
response, he turned to France's president,
"And I guess that the advances your space
program has made has nothing to do with
the combined financial and technical support of the rest of Europe?" Once again he
did not wait for the translator. Moving to
within a foot of the German chancellor he
looked deep into his eyes ignoring the rest
of the world. The chancellor looked nervously for support, but no one dared speak
and possibly bear the brunt of the president's attacks.
"Every time Germany has been united it
has lead to world war. Is that what you
hope to gain by all of this? Perhaps this
time you have realized that you can not
take Europe by force and this European
Union is simply a front for your imperialistic ways? You now even have a single
currency for all of Europe. Who do you
think you are fooling?" Walking back into
the center of the United Nation's main
auditorium he paused, approaching the
grand finale.
"Control the world's money and you
control the world. Well, I am here to tell
you that the United States will not stand
idly by and let you rape and pillage the
financial resources of the world. You have
tried to kill our most powerful capitalists,
but you underestimate America. You can
kill the rich. You can cause the stock market to crash. You may even launch the first
Mars mission. But America will remain
strong. We will beat you! We do not fear
you, and we will not back down. We will
even land on Mars first." With that he
stormed out to thunderous applause.
"BE CAREFUL WHAT YOU SAY, THE

EU

IS

LISTENING,"

A

POSTER

READS.

All of America had watched as their
president battered the confused leaders of
Europe. Like McCarthy, his shouting and
storming about on live television for the
whole world to see brought to life an otherwise apathetic nation. But most importantly, it gave the American people exactly
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what they needed to see - a strong young
president willing to fight for them. And
they threw their support to him.
While the world's financial markets
reeled to adjust to the "Great American
Crash" and subsequent recovery, and the

had sat around this dark table, shrouded in
shadows and corruption, and had become
accustomed to its power. His corporation
was monstrously large, monopolizing an
aerospace industry that could not produce
enough weapons for a world preparing for

ing the Ares Project. There was an undersea colony deep in the Pacific, a practice
for the colony that would be built on Mars
in the coming year. Advances in hydroponics and various other techniques that could
feed everyone - man, woman, and child

fear of open physical war between the
European Union and America escalated,
the presidents approval rating shot through
the roof. European assets were frozen and
imports were subjected to economically
unjust tariffs.
America, sliding deep into isolationism
and yet stronger than ever, parked its
Atlantic and Pacific fleets off the coasts of
the major European cities while tripling
defense spending. The economy also saw
one of the largest stock market jumps in
history, and for the next months the world
stood still, waiting and watching, and
being entertained.

war. His personal holdings were now so
vast that he could not even begin to estimate his net worth.
He was not the same man who had been
dragged from his car three years earlier,
and though he still could not justify to himself the action he was a part of, that voice
within him was slowly being silenced.

- on earth were kept secret while mysterious plagues of insecticide-immune
insects ravaged the lands beyond the borders. In America, fossil fuel had been
replaced by clean cheap nuclear energy,
breaking the last outside dependencies.
Bill could not help but see the irony in
the naming of the Ares Project. It was
obvious that the president knew of the differences between the much hated Greek
god of war, who was noted for the chaos
and destruction that he brought, and the
highly revered and honored Roman equivalent Mars, who was friend and defender
of the imperialistic race. While the president spoke of Mars to the millions of
Americans he was so boldly leading, it was
clear that he really meant Ares. Mars was
not the finish of a space race. It was the
start of the end of the world as we knew it.
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Bill sat uncomfortably in his chair at the
same black marble table that had witnessed
the deliberation that was changing the
world. He was no longer afraid that he
would fail and loose his wife and kids. He
was afraid he would succeed. He could see
into the president's future and, as improbable as it had seemed at first, it was slowly
becoming reality. Every night the news fed
the propaganda that he was partially
responsible for creating. The American
people could not separate the fact from the
fiction, and even he was beginning to
believe some of the lies that he was creating.
He remembered a field trip to
Philadelphia he had taken as a child to see
where the Declaration of Independence
had been written, and could only wonder if
one day children would wander into this
very room and marvel at the table were the
fate of the world had been written. Would
they smile and leave in awe, or would they
pass by looking at the darkness and wonder how such a thing could have happened.
And yet Bill had sat uncomfortably for
three years around this same black marble
table. It was now possible for him to slip
away one night, to leave everything behind
and venture out away from the president
and his conspiracy. But for three years he

TO

BE

PRODUCTIVE

AMERICAN.

IS

TO

BE

Bill watched NASA's new technological
revelation of a shuttle launch with little
enthusiasm. Today was supposed to be the
day that America won the space race, but
he could not rejoice in this fundamental
victory over the tyranny of the European
Union. The president smiled and waved to
the crowds as confetti poured down from
the heavens. Europe's first attempt at a
Continued in the next issue ...
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The Birth of the Bomb:
The Story of the Manhattan Project
at Oak Ridge, Tennessee
by Chris Thaiss

' 'I

am become death, destroyer of
worlds."
Physicist
Robert
Oppenheimer was reminded of
these lines from the sacred Hindu text, the
Bhagavad Gita, when, on July 16, 1945, he
saw the first atomic blast, brighter than
several suns, sear the desert around
Alamogordo, New Mexico, fusing the
desert sand into glass. This event was the
culmination of years of effort put forth by
thousands of individuals all over the
United States. Everyone from physicists to
design engineers had helped in some way
to build the bomb that would start the
nuclear age.
One such individual was Arthur M.
Squires, Ph.D. , a former professor here at
Virginia Tech in the Chemical Engineering
department. His chemistry background

began in 193 8 when he was an undergraduate at Cornell University. While taking
classes from Professor John G. Kirkwood
one day in March of 1942, a man by the
name of Manson Benedict visited
Kirkwood, looking for a student to join
what was described as an "important war
project" at the M. W. Kellogg Company,
the maker of aviation fuel plants for the
war effort. The job would be at Kellogg's
Jersey City plant, not too far from Cornell.
On Monday, June 15, 1942, Squires
joined Benedict, becoming the eighteenth
member of "Project X," a project designed
to determine the possibility of using the
gaseous diffusion technique to separate
uranium from its natural concentration of
0.71 % found in uranium ore, and compact
it into a concentration of 90%, which was

c

.20

0

.0
0
__J
0

c

0
+:
0

z

Q)

O>

-0

0::

.:::.:.
0

0

0

>en
Q)

t

:J

0

()

0
0

+-

..c
0....

Physicist Enrico Fermi directed design of the graphite reactor at Oak Ridge.
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the purity needed to build an atomic bomb.
These steps were necessary to drive ahead
of Germany's atomic bomb project, which
according to Army Intelligence at the time
was at least a year ahead of the United
States. Later this proved to be false information as the Germans were never able to
perfect the nuclear chain reaction.
However, in 1942 the German threat
was very real. "I had nightmares," Squires
relates. "There would be a flash of light
and I would think, 'Oh my God. Is that the
German bomb?" ' The scientists therefore
needed to work at a feverish pace to be the
ones to come out on top in the race to create the bomb. Before it could be brought
into reality, there needed to be some way
of turning uranium ore into bomb-grade
uranium. When uranium is mined from the
ground, most of the mass is uranium-238,
a compound too stable to be used in a
nuclear chain reaction. To separate uranium-235 from the uranium-238 there were
two different processes. The first, which
Squires worked on, was the Gaseous
Diffusion technique. Here, uranium hexaflouride was diffused through a thin,
porous barrier which separated regions of
higher and lower pressures. Uranium-235 ,
being lighter than uranium-238, diffused
through the barrier more quickly than its
heavier cousin and thus was able to be separated. The difference in weight was very
small, however, so to get enough fissionable uranium, there needed to be thousands
of diffusion stages. The other type of separation used a gas centrifuge that spun the
heavier material outward, therefore making it easier to collect the uranium-235 .
Both of the techniques were shown to the
government, and in the end, they decided
to build a monumental gaseous diffusion
laboratory in Oak Ridge, Tennessee. The
gaseous diffusion plant called K-25 that
the Kellex Corporation, a subsidiary of
The M. W. Kellogg Company, designed
was gigantic. If placed in a single line the
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Arthur Squires remembers his days working on the Manhattan Project.

buildings used to house the diffusion
stages would be over 400 feet wide and
over 0.9 miles long, a total area of 44
acres. All of this area would house the diffusion stages, for separating the uranium
and de-greasing equipment, to make sure
the parts that came in contact with the uranium hexaflouride or "hex," an extremely
corrosive gas, were clean. "Hex" in contact
with materials other than copper and nickel - what the pipes that contained it were
made from - would cause the entire plant
to break down from serious corrosion,
costing millions of dollars in the process.
Days after engineering teams moved
into plant K-25 at Oak Ridge, General
Leslie Groves, the head of the Manhattan
Project, ordered an addition to be constructed to allow for increased output. The
entire operation could have only taken
place because companies like Chrysler
wound down their production lines in
favor of supplying equipment to Oak
Ridge. "During the three years that I
worked on the project," Squires revealed,
"80-90 hour work weeks happened. I don't
mean every week, but the regular work
week was 57 hours." The number of hours
that the scientists put in finally paid off
when shipments of semi-pure U-235 from
K-25 to Y-12, the electromagnetic separation facility also at Oak Ridge, finally
started on March 12, 1945. The Y-12 electromagnetic separation process contained
the final phase of the separation process,

called the P-phase. It involved charging
uranium tetrachloride gas and directing it
past a weak electromagnetic field. The
lighter uranium-235 particles were less
affected by the magnetic field so when the
atoms had passed through the chamber, the
U-235 atoms had deflected differently than
the U-238, causing separation of the two
types of atoms.
Although the physics done at Y-12 was
phenomenal, there were also mishaps.
Arthur Squires relates a story of an incident that occurred at Y-12 with the electromagnetic transformers, which "were
wound in silver because copper was short,
and silver was just sitting there not being
used in some government vault. So the sil-

the lower the resistance the
higher the power, therefore the
higher the temperature. This
situation caused a wild downturn in the production of
Uranium-235 at Y-12 for about
six months.
Nearing the summer of
1945, Squires would travel
almost continually between
Knoxville and New York City,
where work on the Manhattan
Project originally began. This
was necessary to compare
information about K-25's
capabilities to other scientists
whose knowledge was integral
to the production of the bomb.
Squires, in his book, The
Tender Ship, relates his experiences travelling once or twice
a week: "I carry with me a
briefcase full of productivity
calculations, always conscious
of what I will face ifl were to lose it. It will
be years before I am comfortable travelling
without a briefcase. I will be subject to
sudden frights: Where have I mislaid it?
Why is it not in my hand?" Such stresses of
travel and security were common for the
engineers and physicists at the time
because of the lack of communication that
they had then. There was no such thing as
a fax machine or email, postal mail was
much too slow, and even the telephone was
an inefficient way of communicating engineering data, so most everything had to be
delivered by hand. Not only were the
stresses of travel extensive on the scientists, but sometimes they had unexpected
surprises that came up.

I carry with me a briefcase full of
productivity calculations/ always
conscious of what I will face if I were
to lose it.
ver was used for the Y-12 transformers,
they turned them on and they burned out
just like that. Nobody had thought to take
away the heat!" The problem occurred
because the resistance of silver is lower
than that of copper. When put into the
equation Power = Voltage2 I Resistance,

One morning in 1945, Squires arrived at
work only to discover that the cascade of
diffusion stages had broken down and was
full of nitrogen gas, a gas essential for the
separation of the two atoms. Because of
this mishap - which caused Squires to
lose his temper one of the very few times
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he lost it - enriched hex and depleted
hex were mixed, giving the average percentage of pure U-235 to mixed U-235
and U-238 to be somewhere between
0.71 % and3%. A total lack of attention on
the operator's part caused the extremely
unwanted delay in deploying the enriched
uranium to Y-12 to carry out the ~-phase

wrote in The Tender Ship, "Instinctively, I
reject the 'silver lining' statements that
are appearing about the wondrous age of
atomic power just around the comer."
The largest impact that the Manhattan
Project had on the world was that it had
ushered in the atomic age, heralding the
cold war and the many years of anxiety

At the time it was understandable why
the United States was so feverishly
involved in creating this bomb: to ward
off the threat that Germany posed to the
United States and its allies. Even with
claims that dropping the bombs on Japan
saved thousands of lives in the long run,
perhaps the United States did not have as

Irradiated materials are drawn from the graphite reactor in Oak Ridge.
of enrichment. The problem was caused
by a leak in the nitrogen system.
Previously, Squires had given explicit
instruction on what to do if nitrogen was
detected. His operating manual for the
system clearly stated that in the event of
nitrogen being detected, the operator
should promptly isolate the rest of the
building from where the leak had
occurred, something this one had failed to
do.
Despite the setbacks at K-25, engineers
were able to ship U-235 at a-phase top
purity of 7% to Y-12 for ~-phase by midJune, steadily increasing the output until
on August 6, 1945, Squires and his counterparts saw that the headline of the New
York Times contained a picture of K-25
with the news that the bomb had been just
dropped on Hiroshima. When the second
bomb was dropped on Nagasaki, many of
the engineers who worked on the project
had second thoughts about their careers.
Squires, being a farsighted character,
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that went along with it. Totaling up the
cost for the Manhattan Project shows an
expenditure of $20 billion (1996 dollars).
Compared to other World War Two
expenditures, the Manhattan Project was
one of the greatest expenses that the
United States had.

much foresight as they should have before
they built such a weapon of mass destruction. Now that we know Germany didn 't
have the capability of building a bomb of
the same destructive power as that of the
United States, don't we feel foolish for
creating the monster that we did? (iEl

US WWII Expenditures
(in 1996 dollars)

Heavy field artillery
Manhattan Project
Small arms (excluding ammunition)
Bombs, mines, and grenades
Light field artillery
Tanks

$4 billion
$20 billion
$24 billion
$31 .5 billion
$33 .6 billion
$64 billion
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When I was in high school, most of my peers had no clue what they wanted to
be when they graduated, but I always knew I was going to be an engineer. Often,
parents and teachers would tell me that being an engineer was very difficult, but I
just assumed they did not know what they were talking about. When I got to college, I
began to understand that, maybe, being an engineer was not as simple as I thought. I
had to take a lot of courses that seemed totally irrelevant to my career choice, but I
stuck with it. Through the years, my path continued to get harder, but I would not let my
dream of becoming an engineer fade. I studied every night and did homework on weekends until finally I graduated. Looking back, I cannot help thinking, that was an a lot of work
just to drive a train.

If 99. 9% were good enough ...
2 planes landing at Chicago's O'Hare airport would be unsafe every day.
12 newborns would be given to the wrong parents daily.
291 pacemaker operations would be performed incorrectly.
315 entries in Webster's dictionary would be misspelled.
3,056 copies of tomorrow's Wall Street Journal would be missing one of the three sections.
18,322 pieces of mail would be mishandled every hour.
20,000 incorrect drug prescriptions would be written each year.
l 03,260 income tax returns would be processed incorrectly during the year.
114,500 mismatched pairs of shoes would be shipped each year.
880,000 credit cards in circulation would contain incorrect cardholder information on their magnetic
strips.
2,000,000 documents would be lost by the IRS each year.
2.5 million books would be shipped with the wrong cover every year.
5.5 million cases of soft drinks would be produced flat.
2.5 copies of the Engineers' Forum would claim the Sun revolved around the Earth.
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letter from the

editor
ike most students, I was surprised
at the
university's
recent
announcement that incoming
freshmen would no longer be required to
have names. The idea struck me as being
utterly ridiculous; until, that is, I began to
examine the facts.
As school officials pointed out in their
press conference, while two students may
have the same first or last name, no two
can have the same ID number. Thus, cataloguing all of a student's personal information solely by number would not only
eliminate any mix-ups, but make names
redundant. Additionally, removing the 24
characters allotted for names on every
form currently requiring both a student's

L

A Numbers Game
ety. Nowadays, naming something can
actually render it more indistinct. Which
building's purpose would a new-comer to
our campus have a better idea of: the
named Randolph Hall or the anonymous
New Engineering Building? Which title
paints a clearer picture of what the building is used for: Slusher Wing or New
Residence Hall West? And why should it
stop there? Imagine the improvement in
clarity we would reap if the university
stopped dragging its feet and took the
next logical step in this new campaign,
retroactively un-naming all the buildings
on campus!
Faculty members have also voiced
overwhelming support for the new no-

Truth be told, names are a burden to
modern society.
name and ID number will save the university over 200 hours of data processing
and $45,000 a year.
And while the new policy doesn't forbid students to use their given names in
everyday life, it is the first step in phasing
out that cumbersome tradition. Truth be
told, names are a burden to modem soci-

names policy. Teachers, now to be provided only with a list of the ID numbers
in their class, will find themselves freed
from the nagging expectations of learning
their students' names, backgrounds,
goals, likes, dislikes, and other such
messy details. What, really, has ever been
gained by teachers making the effort to

establish a real and lasting relationship
with their students? Nothing. Teachers
know they exist only to pass on the textbook's information in audio form, not to
actively engage each student in gaining
the skills necessary for their later life.
Under the new policy, professors can
focus their full effort on the lecture at
hand, finally being able to treat each student as what he really is: just another
number.
This, then, is the hidden genius behind
the university's policy change: unlike
other laws, it goes with human nature, not
against it. As is healthy and natural, we
all care less about others than about ourselves. This is shown in all of our interactions (and non-interactions) with people. Did the person you sidestepped in the
hall without acknowledgment have a
name to you, or was he just a faceless
obstacle in your way? How about the
people that clean your dorm, drive your
bus, or serve your dining hall food? Do
they have names, are they real people to
you, or are they just robots doing their
jobs? That is why the school's idea makes
so much sense. Under the new policy, all
those people WILL be nameless, faceless
entities that we can happily ignore as we
go about our now uncluttered lives. And
deep down inside, isn't that what we all
really want?

490-56-0311
Executive Editor
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