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Flight Week Preference 
 

1. July 10-19, 2008 
2. June 19-28, 2008 
3. June 5-14, 2008 

 
 
Abstract 
 
The similar mathematical forms of Coulomb’s Law of Electrostatics and Newton’s Law of 
Gravitation suggest that two oppositely charged spheres should be able to move in a binary orbit 
about their center of mass using only the electric force as the force of attraction.  To test this 
idea, we will attempt to achieve a binary orbit between oppositely charged graphite coated 
Styrofoam spheres.  The spheres will have a mass of 5 grams and a radius of 1.5 cm.  They will 
be charged to a surface voltage of 20 kV (one positively and one negatively) using a precisely 
controlled, current-limited, bipolar power supply.  Initially, the spheres will be separated by a 
center to center distance of 20 cm.  Once charged, the spheres will be launched in opposite 
directions (perpendicular to the line adjoining their centers).  A successful orbital attempt will 
result in the two spheres orbiting one another about their center of mass.  The microgravity 
environment will minimize the effects of frictional and gravitational forces, allowing the orbit to 
be purely electrostatic in nature. 
 
 
Test Objective 
 
The objective of this experiment is to establish a purely electrostatic binary orbit between two 
oppositely charged graphite coated Styrofoam spheres.  The spheres will have a mass of 5 grams, 
radius of 1.5 cm and will be charged to a surface voltage of 20 kV.  Initially the spheres will be 
separated by a center to center distance of 20 cm.  Once charged, the spheres will be launched in 
opposite directions (perpendicular to the line adjoining their centers).  A successful orbital 
attempt will result in the two spheres orbiting one another about their center of mass as 
illustrated in Figure 1. 

Launch configuration Desired orbit 

Center of mass 

-q 

+q 

r 

 
Figure 1: Launch configuration of oppositely charged spheres, and desired binary orbit. The 
distance between the centers of the spheres is shown here as ‘r’. 
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This experiment follows an earlier (2006) microgravity experiment by another student team from 
Rhodes College in which similar Styrofoam spheres were successfully orbited about a larger 
fixed aluminum sphere.1 In the present proposal we describe an experiment that will attempt to 
produce a purely electrostatic binary orbit between identical (but oppositely charged) spheres in 
which both spheres are free to move about their center of mass.  To our knowledge, this has 
never been attempted before. 
 
 
Test Description 
 
What does the team expect to learn as a result of the experiment? 
 
As a direct result of this experiment, we expect to learn if binary electrostatic orbits are possible 
in a microgravity environment.  The motivation for this experiment comes from the 
mathematical similarities between Coulomb’s Law of Electrostatics and Newton’s Law of 
Gravitation2.  These are given in Equations 1 and 2, respectively: 
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These equations suggest that oppositely electrically charged spheres should be able to move in a 
binary orbit about their center of mass in which the attractive force between the spheres is the 
electric force.  This is analogous to the orbital motion of a binary star system in which gravity is 
the attractive force between the orbiting bodies.3
 
Why is a reduced-gravity environment necessary for this experiment? 
 
A reduced gravity environment is necessary because the weight of the orbiting spheres is much 
greater than the electrical force of attraction between them.  Suppose that the two graphite coated 
Styrofoam spheres are oppositely charged to a surface voltage of 20 kV.  The surface voltage V 
can be related to the charge q on the sphere by the following equation: 
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where R = 1.5 cm  is the radius of the sphere.  By solving equation 3 for q and substituting it into 
equation 1, we have for the electric force FE:  
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where r = 20 cm is assumed to be the center to center distance between the spheres. 
 
 

The weight W of one of the spheres is given by: 
 

W = mg = 5×10−3kg( )9.81m/s2( )= 4.9×10−2 N.   (5) 
 
Thus, the gravitational attraction of the spheres to the earth is nearly 200 times greater than their 
electrical attraction to each other.  To achieve an electrostatic orbit, a weightless (or very nearly 
weightless) environment is required. 
 
Describe the quantitative/qualitative data to be collected on the ground, and how it will be 
analyzed. 
 
Ground based experiments will measure the electrical force of attraction, FE, between two 
oppositely charged spheres to determine the optimal values for the initial launch speed, v, and the 
orbital separation between the spheres, r.  The relationship between these variables is given by: 
 

2

2

r
vmFE = ,     (6) 

 
where the left side of the equation is the attractive electric force between the spheres and the 
right side of the equation is the mass m of one of the spheres times the centripetal acceleration.  
Note that the radius of the orbit is half of the orbital separation r. 
 
One complicating feature of this study is that the oppositely charged spheres will partially 
electrically polarize each other, causing charge to redistribute itself non-uniformly on the 
conducting surfaces of the spheres.  This means that Coulomb’s law cannot be used to exactly 
predict the attractive force between the spheres since Coulomb’s law assumes a uniform charge 
distribution.  It is therefore necessary to directly measure the electrical force of attraction in 
ground based experiments.  To do so, we will suspend one sphere from a pulley system above 
the other sphere, which is placed on an electronic balance (See Figure 2). After the scale is 
zeroed, the spheres will be charged and the force between the spheres will be measured as a 
function of separation r (See Figure 4).  Once FE is known as a function of r, we can use 
Equation 6 to determine appropriate launch speeds. 
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Figure 2: Apparatus used to measure electric force between spheres in ground based 
experiments. 

 

 
Figure 3: High voltage power supply used to charge spheres. 

 
Before characterizing the electrical force of attraction between the spheres, we will need to 
determine how long charge persists on the spheres.  In ground-based experiments, it is very 
difficult to perfectly electrically isolate the spheres for force measurements.  Figure 4 shows 
preliminary data that we have obtained for the force between two spheres charged to 20 kV and 
separated by 20 cm.  Force measurements were performed as a function of time to characterize 
how well charge persisted on the spheres.  It can be seen that charge gradually leaks off of the 
spheres when they are situated in this experimental environment. It is interesting to note that the 
spheres are connected to components of the apparatus that will be used to launch the spheres in 
the actual experiment.  From data such as this we can determine how soon we will need to 
launch the spheres after they are initially charged. 
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Figure 4: Force between two charged spheres (initial surface voltage = 20 kV) measured as a 
function of time to determine charge persistence on the spheres. 

 
 
Exactly how will the test be conducted? 
 
A specialized apparatus will be constructed to charge and launch the orbiting spheres.  A 
schematic of our experimental apparatus is shown in Figure 5.  The apparatus consists of two 
launching mechanisms that will launch the electrically charged spheres in opposite directions.  
The launching mechanisms will consist of hollow Teflon needles connected by plastic tubing to a 
large air-filled syringe.  Small holes will be drilled in the spheres in which the Teflon needles 
will be inserted.  When the plunger on the syringe is depressed, the resulting air pressure will 
propel the spheres off of the Teflon needles.  Preliminary tests have shown that charge will 
persist on the spheres for approximately 1 minute when they are connected to the Teflon needles 
(See Figure 4). 

 
The Teflon needle launching mechanisms will be attached to moveable launch platforms that can 
be adjusted vertically to alter the orbital separation of the charged spheres. In addition, the 
supports can be retracted horizontally to move them out of the way immediately after the spheres 
are launched.  Electrode cables from the high voltage power supply will be connected to the 
moveable supports by means of a hinged arm that will allow the electrode to swivel toward the 
sphere to charge it and then be easily retracted.   
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The outer frame of the apparatus will be constructed of wood.  The high voltage power supply 
will be mounted at the bottom of the frame and a digital video camera will be located in the 
upper left corner of the frame. 

   

 
Figure 5: Schematic of experimental apparatus.  Graphite coated Styrofoam spheres situated on 
hollow Teflon needles will be charged by electrodes on manually swiveled arms, and launched 
by injecting air through the needles with a syringe.  Note: electrical cables and air tubing are 
not shown in this diagram. 

High Voltage 
Power Supply 

Graphite coated 
Styrofoam spheres 
on hollow Teflon 
needles 

Charging electrode 
on swivel arm 

Video 
camera 

Moveable launch 
platform 

Moveable launch 
platform 

Charging electrode 
on swivel arm 

Desired binary 
orbital path 

 
We anticipate using an initial orbital separation of 20 cm between the spheres, however the 
apparatus will allow us to adjust this value as needed.  The two orbiting spheres will be graphite 
coated Styrofoam balls (m = 5 grams, R = 1.5 cm). Data will be collected by analyzing the video 
footage of the orbits.  Nominal (or anticipated) values of parameters relevant to this experiment 
are provided in the table below. 
 

Description Symbol Nominal Value 
Orbital separation r 20 cm 
Radius of spheres R 1.5 cm 
Mass of spheres m 5 g 
Orbital speed v ~10 cm/s 
Voltage on spheres V 20 kV 
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Describe the quantitative/qualitative data to be collected on the plane, and how it will be 
analyzed 
 
Data will be collected by two digital video cameras.  One will be positioned at the upper left 
corner of the apparatus frame to gather video data from a perspective that is parallel to the plane 
of the orbit (See Figure 5), and the other will be mounted on a camera pole on the opposite side 
of the aircraft cabin to gather video data from a perspective that is perpendicular to the plane of 
the orbit. The orbital motion of the spheres will be analyzed using a video motion analysis 
software package called “VideoPoint.” Specifically, this software will allow us to measure the 
position of the spheres frame by frame (30 ms intervals) to determine the velocity and 
acceleration of the spheres and the electric force of attraction between the spheres while they 
execute their binary orbit. 
 
Additional Measurements 
 
During the experiment, we will gather additional data to characterize the in-flight physical 
environment. Data will be gathered using a Pasco Xplorer GLX equipped with sensors to 
measure x-y-z acceleration, air pressure, humidity, temperature, and oxygen concentration.  Once 
the device is turned on, it will require no further manipulation. Data gathered with these sensors 
may be used in our outreach activities and/or published to aid in the development of future 
microgravity experiments.  
 
In Flight Procedure 
 
Of the thirty parabolas in a given flight, the first two parabolas will be used to allow the team 
flyers to acclimate to the microgravity environment. Afterwards, the team will attempt one 
launch per parabola to gather as much orbital data as possible. We will reserve the last five 
parabolas for outreach activities, including the Martian and Lunar gravity parabolas.  
 
During a typical launch attempt, the spheres will be mounted onto the Teflon needles that are 
attached to the launch platforms. The charging electrodes will be swiveled into contact with the 
graphite coated Styrofoam spheres.  The high voltage power supply will be activated to charge 
the spheres, and the electrodes will then be retracted and the power supply will be deactivated.   
The launch platforms will then be moved to their launch position.  Once optimal microgravity 
conditions are present, the spheres will be launched pneumatically by depressing the plunger on 
the air-filled syringe that is connected to the Teflon needles. After the launch, the launching 
platforms will be quickly retracted to move them out of the way of the orbiting spheres.  Video 
cameras will operate continuously to capture video data of the orbital motion of the spheres.  
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Experiment Description/Background 

 
The goal of this experiment is to achieve a binary orbit between two oppositely electrically 
charged spheres. We will construct an apparatus to charge and launch two spheres of equal size 
and mass in opposite directions to produce a stable binary electrostatic orbit. The apparatus will 
be designed so that the test variables (voltage on each sphere V, orbital separation r, initial 
velocity of spheres v) are easily manipulated. Video cameras will record video data of the 
resulting orbits. The data will be analyzed using “VideoPoint” motion analysis software. 
 
Equipment Description 
 
A schematic of the experimental apparatus is shown in Figure 5. 
 
Orbiting spheres:  The orbiting spheres will be graphite coated Styrofoam spheres that are 
commonly used for classroom electrostatics demonstrations.  They are commercially available.  
The spheres have a mass of 5 grams and a radius of 1.5 cm. 
 
Launching Mechanism:  The launching mechanism will consist of two hollow Teflon needles 
connected to an 80 mL syringe with 1/8th inch vinyl tubing.  The needles are commercially 
available.  They are soft, flexible needles that are made entirely from Teflon.  They have a blunt 
tip.  The needles have an inner diameter of 0.771 mm and an outer diameter of 1.016 mm.  A 
photograph of a needle is provided in Appendix A.  The hollow Teflon needles will be inserted 
into holes drilled into the graphite coated Styrofoam spheres.  The spheres will be launched 
pneumatically by depressing the plunger on the air filled syringe. 
 
Platform for the Launching Mechanism:  The launching mechanisms will be fixed to adjustable 
polypropylene platforms that can be moved horizontally by means of drawer slides connected to 
the outer frame of the apparatus.  A laboratory grade scissors jack will be attached to one of the 
platforms in order to vertically adjust one of the launching mechanisms. 
 
Power Supply: The power supply used to charge the spheres is a CPS BP2592/2596.  A detailed 
list of technical specifications is listed in Appendix C.  This is a bipolar power supply that 
produces a precisely adjustable voltage range of 0 to -30 kV and 0 to +30 kV. 
 
Video Cameras:  One digital video camera will be positioned inside the frame of the apparatus.  
Another digital video camera will be positioned on a camera pole directly across the cabin of the 
aircraft from the apparatus.  These camera positions will allow us to record video data from 
perspectives that are parallel to the plane of the orbit and perpendicular to the plane of the orbit. 
 
Structural Design 
 
The frame of the apparatus will be sturdily constructed from high-grade 2” x 4” lumber that will 
be bolted to the floor of the aircraft.  This structure will provide ample stability and support 
against the forces that will be encountered in-flight.  The bottom of the frame will be covered by 
a plank of plywood that adds further rigidity to the frame of our experiment and serves as a 
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mounting point for the power supply.  The power supply, camera and launching mechanisms will 
be securely mounted to the frame.  A sheet of high density cardboard will cover the back of the 
frame to help reduce air currents produced by the ventilation system on the plane.  A sheet of 
Plexiglas will cover the top of the frame.  The entire framework will be padded with foam. 
 
Electrical System 
 
The CPS BP2592/2596 high voltage power supply, as described in Appendix C, operates on 
normal 110 V AC power.  It will be connected to a surge protected power strip. 
 
Pressure/Vacuum System 
 
This experiment does not require the use of pressure or vacuum systems.  
 
Laser System 
 
This experiment does not require the use of lasers. 
 
Crew Assistance Requirements 
 
This experiment will not require the assistance of the crew.  
 
Institutional Review Board 
 
This experiment does not involve human testing, nor does it involve the testing of any life form 
or biological substance.  
 
Tool Description 
 
No tools will be required. 
 
Hazardous Materials 
 
This experiment does not require the use of hazardous materials. 
 
Ground Support Requirements 
 
This experiment does not require any special ground support. 
 
Procedures 
 

 Ground Operations 
o The experimental apparatus will be dismantled to transport it to Ellington Field.  

The apparatus will be designed so that it can be dismantled and reassembled by a 
simple bolt-through construction.  Upon arrival, the apparatus will be reassembled 
and tested.  Specifically, the power supply and digital video cameras will be 
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tested to ensure correct operation, the assembled frame will be checked for 
structural integrity, and the moving parts of the apparatus (launch platform, 
electrode arms, etc.) will be checked for freedom of motion. 

 
 Pre-Flight 

o The apparatus will be bolted to the floor of the aircraft.  The electronics (CPS 
power supply, digital video cameras and Pasco Xplorer GLX sensor package) will 
be turned on briefly to check that they power up correctly.  Moving parts of the 
frame will be locked in a stowed position. 

 
 In-Flight 

o Prior to the first parabola, the team will unlock moving parts of the apparatus 
from their stowed position and power up all electronics.  The digital video 
cameras and the Pasco Xplorer GLX sensor package will be turned on to record 
data continuously during the thirty parabolas. The CPS power supply will be set 
to stand-by mode (turned on, but electrodes not charged). The first two parabolas 
will be used for the student team to acclimate to microgravity and hypergravity 
conditions.  Afterward, the team will attempt one launch per parabola according 
to the following procedure.  The team will place the graphite coated Styrofoam 
spheres on the hollow Teflon needles.  The launch platforms will be moved to the 
launch position.  The electrodes will be charged to the desired voltage and then 
swiveled to charge the spheres.  The electrode arms will then be retracted and 
locked in a stowed position.  The team will then observe the g-meter aboard the 
aircraft to determine optimal microgravity conditions.  The spheres will be 
launched by depressing the plunger on the air filled syringe, and the launch 
platforms will be manually retracted and locked in place. After the microgravity 
period ends, the spheres will be manually recovered and placed again on the 
hollow Teflon needles. This procedure will be repeated up until the last five 
parabolas.  The remaining five parabolas will be used for outreach activities. 

 
 Post-Flight 

o The tapes from the digital video cameras will be removed from the cameras, 
labeled, and then stored.  Blank tapes will be put back into the cameras.  The 
camera batteries will be removed, charged, and then replaced prior to next flight.  
The data collected from the tapes will be analyzed using a video analysis software 
package called “VideoPoint” upon our return to our Rhodes College laboratories. 
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Hazard Analysis 
 

Event Likelihood of 
Occurrence 

Effects and Corrections 

Charged sphere 
drifts outside the 
apparatus 

High Human contact with a charged sphere is harmless. 
The maximum voltage that can be applied to the 
surface of the orbiting sphere is 30 kV.  According 
to Equation 3, the corresponding maximum charge 
carried by the sphere is 50 nanocoulombs.  If a 
charged sphere drifts outside of the apparatus it 
can be safely retrieved manually. 

Sparking  Moderate Sparking may occur between the oppositely 
charged electrodes.  If this occurs, electrode 
separation will be increased and/or the electrode 
voltage will be decreased. 

Shock Low The electrodes are connected to the high voltage 
supply by shielded coaxial cables rated for the 
voltages used in this experiment.  The main risk of 
shock is through direct human contact with a 
charging electrode.  The power supply is current 
limited to 300 μA, a safe limit for human contact 
should it inadvertently occur. The maximum 
power that the power supply can deliver is: P = IV 
= (300 μA)(30 kV) = 9 watts.  This same power 
supply was flown in a previous microgravity 
experiment by a Rhodes team in 2006. 
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None of the proposed flyers or the alternate flyer has had any previous experience with the 
RGSFOP.  
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What objectives will be accomplished through RhoBOT’s educational program? 
 
The Primary Objectives are: 
 
1. To generate excitement and interest in physics among students, especially those of 

underprivileged urban and rural backgrounds. 
2. To explain the scientific method and show students how it is applied to real world 

experiments. 
3. To help foster the growth of a mentoring relationship between Rhodes College and 

Memphis Central High School. 
4. To increase awareness of the educational opportunities available through NASA 
 
The student microgravity team from Rhodes College, the Rhodes Binary Orbit Team (RhoBOT), 
will accomplish these objectives by coordinating its outreach efforts with the Rhodes College 
Society of Physics Students (SPS).  The Rhodes SPS chapter has been actively involved in 
outreach both on campus and in the Memphis city area.  One of its main objectives has been to 
promote the knowledge of physics and science to the general public.  The enthusiasm and 
diligence with which SPS has pursued these efforts has contributed to its national recognition as 
an Outstanding SPS Chapter for nine consecutive years.  The SPS president, Jennifer Thompson, 
and the SPS outreach officer, Chase Sliger, are both members of RhoBOT.  This overlap 
enhances the collaboration between Rhodes SPS and RhoBOT. 
 
 What specific audiences does RhoBOT hope to target? 
 
• Central High School is a Memphis inner city school with a primarily African-American 

student body.  The school’s science department faces many challenges typical of an urban 
educational environment, including a lack of equipment necessary to conduct basic 
experiments.  A letter of confirmation from Central High School is included in Appendix G. 

 
• Lee High School is in Marianna, Arkansas.  It is in a rural community and also suffers from a 

lack of resources.  Lee High School is also a part of the Mississippi Delta region for Teach 
for America, which gives emphasis to its need for exposure to science.  A letter of 
confirmation from Lee High School is included in Appendix G. 

 
• Springdale Elementary School is an inner city Memphis elementary school with a primarily 

African-American student body and also suffers from a lack of resources. 
 
• Children’s Museum of Memphis 
 
• Physics teachers at both the Tennessee chapter of the American Association of Physics 

Teachers (TAAPT) and the national AAPT meeting. 
 
• Memphis area college students and faculty such as those from Rhodes College, University of 

Memphis, and Christian Brothers University. 
 
• Physics students at the SPS regional zone meeting, including students from colleges in 

Arkansas, Mississippi, Louisiana, and West Tennessee.  
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RhoBOT hopes that its outreach activities among these groups will spread excitement and 
knowledge of physics, as well as increase awareness among children and teachers about the 
science programs that NASA offers to high school and college students. RhoBOT hopes that 
these activities will encourage students to study math and science at the post-secondary level. 
 
 
What plans does RhoBOT have for its outreach activities? 
 
• Two presentations will be prepared for Central High School and Lee High School. The first 

presentation will be pre-flight during the spring semester of 2008 and then the second 
presentation will be post-flight in fall 2008, so that each presentation is conducted at both 
schools.  The three primary elements of the presentations will be: 

 
1. Description and purpose of our experiment.  
2. The scientific method and how it applies to our experiment. 
3. Opportunities available to students interested in math, science, and engineering 

through NASA programs. 
 

Pre-flight and post-flight presentations will describe the theory behind our experiment and 
the experimental procedure.  In the post-flight presentation we hope to incorporate video 
from our experiment as well as our experimental results.  We also will have hands on 
activities for the students, provided by Rhodes College SPS.  Possible demonstrations include 
using a Van de Graff generator to illustrate electrostatic principles, and a gravity well 
demonstration using a large stretched sheet of spandex and ball bearings to simulate 
gravitational orbits.  Included in the presentation will be information about Microgravity 
University and the other educational programs offered by NASA. 

 
• A less technical presentation will be designed for the students of Springdale Elementary.  

The concepts presented will include weightlessness, how it is generated, and how exciting 
scientific research can be.  This presentation will be specifically geared for an elementary 
school audience and will include hands on demonstrations. 

 
• A presentation geared towards elementary school students will also be brought to the 

Children’s Museum of Memphis.  Emphasis will be placed on the interactive elements of our 
microgravity project and scientific research in order to provide a hands-on learning 
experience for the children attending.   

 
• Members of RhoBOT will present at a statewide meeting of the Tennessee chapter of the 

American Association of Physics Teachers in March 2008.  We will describe our experiment 
and discuss student opportunities sponsored by NASA. 

 
• Members of RhoBOT will present at the national American Association of Physics Teachers 

(AAPT) winter conference in Chicago on February 16, 2009.  As with the Tennessee chapter 
of the American Association of Physics Teachers, a presentation will be given about the 
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experiment and the results, as well as details about NASA’s educational programs. 
 
• The Rhodes Physics Department will sponsor a public seminar about the microgravity 

experiment. Since the presentation will be geared towards college students and teachers, 
there will be greater emphasis on theoretical principles and the scientific importance of the 
results.  The tentative date for this event has been set for early September 2008. 

 
• Members of RhoBOT will present at the Undergraduate Research and Creative Arts 

Symposium (URCAS) at Rhodes College in May 2008 and May 2009. 
 
• Members of RhoBOT will present at the Society of Physics Students Zone 10 Meeting held 

at Rhodes College in May 2009.  This meeting will be composed of many different physics 
departments from our region (Zone 10).  In addition to details about our experience with 
Microgravity University, information regarding college level scientific opportunities with 
NASA will be given.  

 
Mentoring Relationship with Central High School 
 
Rhodes College has joined in an official partnership with Central High School in order to help 
them achieve their educational goals.  An article that details this official partnership is included 
in Appendix H.  The Rhodes SPS chapter has developed a relationship with the science 
department at Central High School and RhoBOT will use this connection to spearhead a new 
effort to promote science among the students.   
 
RhoBOT is working with two science teachers at Central High School that will have their 
students design a series of demonstrations that can be performed in microgravity.  A letter of 
confirmation from Central High School is included in Appendix G.  They have designed a mini-
experiment inspired by self-assembling chains of molecules.  By using small neodymium 
magnets and thin sheets of plastic (overhead transparency material) they will design structures 
that fold themselves into small geometric shapes once released in microgravity.   
 
RhoBOT members will go to Central High School with the materials (plastic transparencies and 
small neodymium magnets) and example sets of self-assembling structures.  After introducing 
the concept of self-assembly to the students, they will be encouraged to create their own designs 
and construct their models.  The RhoBOT members will make two additional visits to help the 
students improve their models.  RhoBOT members will then take the high school students’ 
completed models with them on the flight.  During the five parabolas designated for outreach, 
the self-assembling models will be videotaped as they are released.  At the beginning of the next 
school year, the RhoBOT members will return to Central High School and meet with the student 
designers.  RhoBOT will show the video of their experiments and discuss the results with the 
students. 
 
RhoBOT hopes that this activity will increase the students' interest in science, research areas 
pertaining to spaceflight, and NASA. 
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RhoBOT Website 
 
A website has been created for our microgravity team “RhoBOT” at the following URL: 
 
 http://www.rhodes.edu/academics/9673.asp  
 
This site will provide visitors with basic information about the experiment, outreach plans, and 
contact information for those wishing to know more. The homepage of RhoBOT’s website is 
provided in Appendix D.  It will continually be updated with information as the experiment 
progresses.  If our proposal is accepted for the Microgravity University program, RhoBOT will 
be recognized as a “Face of Rhodes.”  This designation is given to individuals or groups of 
students who exemplify the college’s mission and vision.  With this recognition, a profile of our 
team will appear on the main page of the Rhodes College website with a link to the team site. 
 
Media Plan 
 
Media coverage of the previous (2006) microgravity team from Rhodes College was very 
successful. A front-page article about the team and its experiment was published in Rhodes 
magazine that was sent to alumni, students, faculty, and parents.  A copy of the Rhodes magazine 
article is included in Appendix E.  Rhodes magazine has a circulation of approximately 19,000 
copies, and an estimated readership of 20,000-25,000.  The team was also featured in regional 
newspapers including the Sunday edition of the major newspaper in Memphis, The Commercial 
Appeal.  A copy of the Commercial Appeal article is included in Appendix E.  If our proposal is 
accepted, Rhodes magazine and The Commercial Appeal will again be contacted with 
information about the new microgravity team and its experiment.  In addition, we have contacted 
WMC-TV, a major local television station in Memphis, about our proposal.  They have agreed to 
send a journalist with our team to Houston to provide television coverage of our project if our 
proposal is accepted.  A letter of intent from WMC-TV is included in Appendix F of this 
proposal. 
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Appendix A: Apparatus Details  
 
 
Teflon Needle 

 
Hollow Teflon needles attached to the 1/8th inch vinyl tubing.  Picture is taken from the 
preliminary test set up. 
 
 
 
 
 
Graphite covered Styrofoam sphere 

 
The graphite coated Styrofoam spheres have a hole drilled into the center where the hollow 
Teflon needle is inserted.   Picture is taken from the preliminary test set up.  
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Launching Mechanism  
 

 
Preliminary test setup of the launching mechanism with two hollow Teflon needles connected to 
an 80 mL syringe with 1/8th inch vinyl tubing.  A graphite coated Styrofoam sphere is shown on 
the upper needle. The spheres will be launched pneumatically by depressing the plunger on the 
air filled syringe. Note: a ring-stand will not be used in the actual apparatus, and the hollow 
Teflon needle will be attached to the launch platform of the apparatus. 
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Appendix B: Administrative Requirements 
 
 
Funding/Budget Statement 

 
Rhodes College has agreed to financially support the team in their microgravity project if our 
proposal is accepted.  The support will cover all of the expenses listed in the budget below.  A 
letter from The Provost of Rhodes College pledging financial support of the project is included 
in this appendix. 
 
 
Supplies for experiment   $5000 
 
Transportation (team will drive)  $1325  
 
Lodging (3 rooms per night, 11 nights) $3300  
 
Food ($25 per person per day, 11 days) $1375 
 
Medical exams (5 Exams)   $500 
 
Educational outreach    $500 
 
Total      $12,000 
 
 
 
 
 
Documents also included in Appendix B: 

 Institution’s Letter of Endorsement (original hard copy of proposal only) 
 Statement of Supervising Faculty (original hard copy of proposal only) 
 Pledge of institutional financial support from the Provost of Rhodes College 

(original hard copy and electronic copy of proposal) 
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Appendix C: Technical Specifications for CPS Power Supply 
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Appendix D: Team Website 
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Appendix E: Media Coverage of 2006 Experiment 
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Appendix F: Promised Television Media Coverage for Experiment 
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Appendix G: Confirmation Letters from Outreach opportunities 
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Appendix H: Article about official partnership between Rhodes 
College and Central High School 

 
 

 - 42 -


