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Project: Space Monkey

Overview and Mission Statement:
We are planning to implement a balloon satellite that acquires large
amounts of data and also has a bit of character. When the "Space Monkey" is
launched it will be capable of monitoring the acceleration of the satellite as
well as the air pressure throughout its journey to the edge of the Earth's
atmosphere. It will monitor the internal and external temperature along the
way, and it will also bring back some pictures of the journey for posterity's
sake. When we say it has some character that's mostly in the name, but we
do plan to paint a monkey on the side, and possibly have a tale. Our shape is
also a little different from the basic cube as we found that our components
are longer than they are wide and following the lines of creativity, we
wanted ours to be unique. Still, we are firm believers in form over function
and our main focus is to accomplish what we've set out to do.
Now this project we've set out on could be taken in many directions, but
we were convinced from the start that we wanted to have a camera on board.
After all, what's cooler than shots from space, from a satellite of your own
construction? As we thought about this though we found ourselves thinking
about the different stages of the flight and whether they would be detectible
with the camera. We decided that we wanted to keep track of where we were
in space and use the camera as merely a souvenir of that part of the journey.
Therefore, we decided to monitor air pressure, which led to more curiosity
about the effects of air pressure on the flight. We were lucky enough to find
a component that not only monitored air pressure, but also tracked
acceleration. That, along with the HOBO data logger, will provide us with a
solid perception of the environment surrounding the satellite at any given
time and give us plenty of data to work with when it returns from its sojourn
in space.
With this data we hope to get some feeling for the environment in which
the "Space Monkey" has been. We will gather all sorts of details about the
flight and be able to track such things as acceleration in different air
densities, temperature associated with altitude, and, as we've mentioned
before, a few pictures to show the folks back here on earth what the planet
looks like from such extremities. Hopefully some of this knowledge will be
useful to future students and possible in different circumstances.
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Design:

As mentioned previously, we decided to use a hexagonal shape
instead of the traditional cube mostly because of height restrictions. Both
our camera and accelerometer are greater than or equal to 10 cm, which is
the maximum that any side could be if we used a cube design. Also the
accelerometer must be held upright to function properly, therefore we need
to mount it in a way that it will always be vertical. Another advantage to
this design is that it will be less susceptible to the strong winds at higher
altitudes because it is more aerodynamic than a cube.
Our satellite will be constructed out of foam core to keep the overall
weight within the requirements of this project (<500g). We will also need a
small amount of plexi-glass for the camera’s viewing window, and
aluminum foil to protect our electronics from condensation.
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Hardware:
Accelerometer:
G-Wiz LC
28.3 grams
10 cm x 1.95 cm x 2.5 cm
$ 89.95

HOBO Data Logger:
HOBO Type T Thermocouple
25.5 grams
6.0 cm x 4.8 cm x 1.9 cm
$ 70.00

Measures acceleration and altitude
of the satellite. Records data in its
processor and requires 2 9.0 volt
batteries.

Accessories needed:
Type T probe
-The data logger will record
internal and with the probe it
will measure external
temperature too. It will store
it’s data until retrieved.

Camera:
(High resolution VGA)
PenCam 300 VGA
12.5 cm x 3 cm x 2.4 cm
$ 67.95

Will be used to take continuous
pictures during a 2 hour time period.
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Distribution of Responsibilities:
There are many steps that must be taken to complete the SAT. The
outer casing and inner structure must be built; the individual components
must be wired and assembled; the components must be attached to the inside
of the casing.
Basically, since all of us haven’t really had too much experience with
satellites, we are all using our combined knowledge to build this satellite.
But, because some people have a little more knowledge about some items
than others, they will emphasize more on their field of expertise.
Ben and Kristin will be in charge of building the structure, Mike will
be in charge of the accelerometer, Beth will be in charge of the HOBO, and
Andy and Jason will work on the camera and timing circuit. In addition, we
will all assist each other when help is needed.

Testing:
There are several stages of testing. The first is component testing. In
this stage we will make sure each component works correctly by itself. This
involves making sure the accelerometer, HOBO data logger, and camera all
are wired correctly and function as specified.
The next stage of testing is integration. This has two parts, structural
and environmental. The structural phase is meant to ensure the satellite can
withstand the impact of the landing. Because the string of SATs could be
dragged across a field, we will try and simulate these circumstances by
throwing the sat down a flight of stairs. The jostle and eventual impact
should closely approximate any such even on landing. We will also drop the
satellite onto concrete from various heights, up to 10 meters. These tests
will all occur with the components completely assembled and attached to the
inside. The SAT passes the test when all components continue to work.
The last phase of testing is meant to simulate the environment of
ascent and descent. It gets very cold at 100,000 ft so we will immerse the
SAT in a cooler of dry ice for a couple of hours. All the components will be
assembled inside. The SAT passes the test when all systems still work when
it is removed.

Launch Site Summary of Events:

Launch day is April 20th. We will all arrive at the site at 7:00 AM for
a scheduled 9:00 AM launch. Before launch all we will need to do is
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initialize the HOBO, accelerometer, and camera to begin taking readings or
pictures. The actual launch is conducted by EOSS. We will string our sat
on the Dacron line and one team member will stand downwind of the
balloon. When the balloon is released, the team member will release the
SAT when the balloon passes overhead. After launch, a few team members
will accompany the rest of the class on the chase, hopefully ending in
successful retrieval of the SAT and its components.

Safety:
To keep people from getting hurt, we will abide by all machine shop
safety protocols and avoid hot gluing things to ourselves, in addition to
common sense.

Management and Cost Information:
Staying on task is critical to having a successful launch. Because of
that, our group has created an agenda of tasks to complete as well as a time
table to accompany the list. Some of the work will be individual, however
most of the work will be done as a group collaboration.
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Tasks To Complete

Date

Hold preliminary meetings to design project
Mar. 1-4
Use ideas from meetings to create the project proposal Mar. 5
Team presentations
Mar. 6
Await approval on Balloon Satellite
Mar. 11-13
Finalize the project’s design
Mar. 13-15
Purchase materials for Sat (foam core, tinfoil, etc.)
Mar. 15-16
Purchase electronics for Sat (Hobo Logger, batteries, etc.) Mar. 16
Design the layout for the foam core structure
Mar. 18
Measure the foam board twice, and cut once
Mar. 18
Construct Balloon Sat using glue to fuse the seams
Mar. 20
Create circuits for camera, Hobo Logger, etc.
Mar. 22
Test circuits for the on-board electronics
Mar. 22-25
Test insulations for durability, heat retention, etc.
Mar. 25-26
Paint and insulate the Balloon Satellite
Mar. 26-29
Install electronic hardware into Satellite
Mar. 31
Test the fully equipped Satellite
April 2
Team Monkey
-5-

Project: Space Monkey
•
•
•
•
•

Make adjustments to satellite if a problem arises
Final testing of satellite
Team readiness review
Launch of satellite, and recovery
Final conclusions, reports, and data recovery

April 2-5
April 5-8
April 19
April 20
April (late)

Team members:
Name: Kristin Auslander
School, Major: School of Arts and Sciences, Open Option
Special Skills: Machine shop certified, C++, and a little solidworks
experience. Also taking a class that requires building a robot, so she is
learning a lot more about circuits, building, giving presentations, and the
design process in general.
Name: Mike Wong
School, major: College of Engineering and Applied Science: Electrical
and Computer Engineering
Special Skills: Soldering, C programming, calculating circuits, reading
circuits, some basic design skills.
Name: Elizabeth Grogan
School, major: College of Engineering and Applied Science: Computer
Science
Special Skills: Programming, design, writing, organization, basic circuits.
Name: Andy Riley
School, major: College of Engineering and Applied Science: Aerospace
Engineering
Special Skills: He has built a remote controlled flame throwing rover for
Lockheed Martin through an explorer program. Because of that, he knows
how to make remotely operated systems work and interact. Also familiar
with a few graphics programs: Bryce 3D, Adobe Premiere, Director.
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Name: Ben Stookey
School, major: College of Engineering and Applied Science: Computer
Science
Special Skills: C/C++ programming, Java, Assembly, Perl, and bits and
pieces of Digital Logic.
Name: Jason Millman
School, major: College of Engineering and Applied Science: Aerospace
Engineering
Special Skills: A little bit of C/C++ programming, organization, some
presentation skills, organization, lego design projects as a kid!!!

Budget:
We will be keeping the budget by pricing all of our equipment and finding
the best piece of equipment for the least amount of money. We will add up
all our prices before we buy our equipment so we make sure we do not go
over the $300 limit. We will also include the prices of all the little things
that we will use so that they don’t add up so much that we go over the limit.
a)
b)
c)
d)
e)
f)
g)
h)
i)

32K HOBO Type T Thermocouple logger: $70
Pencam 300 VGA high resolution digital camera w/ batteries: $68
9V batteries: $10
External Probe for External Temp: $15
Foam Core: $10
G-Wiz LC Accelerometer: $90
Pipe for string to run through: $5
Spray paint: $4
Miscellaneous: $28

TOTAL: $300
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