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Approaching the Final Frontier

Near Space

An Introduction to the Amateur Near Space
Program — My Near Space Program

space exploration. In fact, most of you would already

have built and launched your own spacecraft, if not
for the high cost involved. We have the interest in space
exploration, but we're stuck in a lurch. It seems to
be a pent up demand with almost no available outlets;
however, this column will show you how to create and
operate an amateur near space program — the poor
man's space program — right out of your house.

Real space programs are unaffordable because they
use specialized launch facilities, a global communication
network, space-rated materials, and dangerous rockets.
An amateur near space (NS) program is affordable
because it uses open fields, amateur radio, Styrofoam,
and weather balloons.

Now, this is not some watered-down, pretend, science
fiction fantasy. Instead, think of an amateur NS program
as the garage band version of a national space program.
In your amateur near space program, you'll build
functioning models of spacecraft and launch them on
missions into a space-like environment — and it's cheap!
Compared to the cost of building and launching a
professional spacecraft, yours will cost less than $5.00 for

I t's safe to assume that most of you are interested in
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every $1,000,000.00 spent in construction and will be
launched for 1/1000™ the cost, per pound. You can now
afford to be a spacecraft engineer and perform experi-
ments in an absolutely lethal environment. Amateur NS is
a high-tech hobby unlike any other you've seen.

The first amateur NS flight occurred on August 15,
1987, when Bill Brown (WBBELK) launched an amateur
radio on a helium-filled weather balloon. Since that time,
amateurs have flown several hundred missions. Today,
close to one dozen groups and over 100 people are
involved in amateur NS programs. The average
participant is a licensed amateur radio operator who
makes launches his or her hobby. Most people are
involved for the fun of launching and tracking a payload
which is capable of reaching altitudes in excess of
100,000 feet; some are primarily interested in the
amateur science aspect.

The Typical Amateur Near
Space Mission

The NS craft consists of one or more modules filled
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with avionics, possibly one or more experiments, and a
pre-deployed parachute. The NS craft is carried by a load
line and a helium-filled weather balloon — collectively
called the launch vehicle. The prep and launch can be
accomplished by six people in less than an hour. Many
times, the prep and launch takes place just prior to
sunrise, before the winds have a chance to pick up.

The climb out after launch is very gentle. There is no
significant stress on the airframe or experiments (unlike
rocket launches). Because of the low stress launch,
styrofoam is a major construction
material. The ascent rate of the NS
craft is on the order of 1,000 feet per
minute. This means that the ascent
time to balloon burst is less than
two hours. The weather balloon
expands in volume as it ascends and,
depending on the balloon, it can
reach a diameter from 20 to 30 feet
before bursting. If you know where to
look, you can see the balloon with the
unaided eye, even at an altitude
above 100,000 feet; it looks like a
faint star in the daytime sky.

At balloon burst, the recovery
parachute opens automatically and
the module begins its descent. The
initial descent rate can be greater
than 6,000 feet per minute at high
altitudes because the low air density
creates very little drag. As the NS
craft gets closer to the ground, the air
density increases and the descent

about designing and testing a Geiger counter telescope?
Life science experiments are possible by carrying bacteria
and spores into NS. Elementary school students can
practice the process of science by planting seeds that
were exposed to NS conditions (near vacuum, cold tem-
peratures, low air pressures, and increased UV flux) and
comparing the results with controls. A long-term science
project becomes possible when students harvest the seeds
of exposed plants and send them up on future flights.
Sterile petri dishes can be opened in NS in an attempt to

slows to a safe landing speed of
about 10 feet per second. A module
usually takes about one hour to reach
the ground.

Examples of
Experiments

One amateur NS organization —
the Edge of Space Science (EOSS) —
has launched missions in support of
professional organizations. However,
most amateur missions are limited to
amateur science. For examples of
possible experiments, see my article
in the March 2004 issue of Nuts &
Volls.

Future Experiments

Many other experiments are pos-
sible on amateur missions; in future
columns, | will provide more details —

and results — of experiments. How - 7
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