List of Ten Jobs:

1.
Data Acquisition and Electronics Integration

2.
Instrument Design: Electric Field

3.
Instrument Design: Radiation

4.
Instrument Design: Conductivity

5.
Structure Design: Deployment of Recovery System

6.
Structure Design: Internal Framework

7.
Structure Design: Power System

8.
Electronics Design: Recovery Electronics

9.
Electronics Design: Launch and Flight Diagnostics

10.
Electronics Design: On-board Cameras

Data Acquisition and Electronics Integration
Description:


This person will build or modify existing code as needed to gather and store data onboard the rocket from various diagnostic devices as well as the instruments.  This person will also be in charge of making all on-board systems coordinate properly.

Responsibilities:
1.
Programming of the on-board computer

2. 
Providing requirements for the on-board electronics to interface with the 
computer correctly
3.
Providing requirements for the on-board computer’s positioning and tolerances 
for integration with the internal structures

4.
Testing of computer stability under launch and flight stresses

5.
Testing and modification of data storage and retrieval systems

6.
Adjust device to account for noise generated by other rocket systems.

End Result:

On-board computer successfully records all data outputs for safe storage, and provides any needed on-board decision making and outputs
Instrument Design: Electric Field

Description: 


Design, construction, and testing of the electric field sensor for the rocket.  
Responsibilities: 
1.
Provide a sensor capable of measuring E-field along the required axis, allowing 
for difficulties during flight.

2.
Adjust output and input requirements of the package to the specifications of the 
Data Acquisition system and the various structure systems.

3.
Test and calibrate the device over the expected range of E-field.

4.
Test the device for stability under launch and flight stresses

5.
Adjust device to account for noise generated by other rocket systems.

End Result: 


Sensor records at least the vertical E-field over the altitude range of the flight, with a known degree of error.

Instrument Design: Radiation

Description: 


Design, construction, and testing of a gamma ray radiation detector for the rocket.

Responsibilities: 
1.
Provide a sensor capable of detecting gamma particles of the desired energies.
2.
Determine the best position and viewing angle for the sensor under the 
requirements of the structure design

3.
Adjust output and input requirements of the package to the specifications of the 
Data Acquisition system and the power system.

4.
Test and calibrate the device over the expected range of input radiation flux.

5.
Test the device for stability under launch and flight stresses.

6.
Adjust device to account for noise generated by other rocket systems.

End Result: 

Detector records an accurate measurement of ambient gamma radiation over the altitude range of the flight, accomadating for the motion of the rocket and having a known degree of error.

Instrument Design: Conductivity

Description: 


Design, construction, and testing of an air conductivity sensor for the rocket flight

Responsibilities: 
1.
Provide a sensor capable of measuring the conductivity of air over the time 
resolution required for rocket flight.

2.
Determine best position of the sensor according to specifications of the structure 
team, making any needed modifications to the rocket chassis.
3.
Adjust output and input requirements of the package to the specifications of the 
Data Acquisition system and the power system.

4.
Test and calibrate the device over the range of expected atmospheric conditions as 
allowed.

5.
Test the device for stability under launch and flight stresses.

6.
Adjust device to account for noise generated by other rocket systems.

End Result: 

Detector records the ambient conductivity of the air over the altitude range of the flight, accomadating for noise and having a known degree of error.

Structure Design: Deployment of Recovery System

Description: 

Design, construction, and testing of the parachute deployment systems of the rocket.  Will require some handling of black powder and ignition systems.

Responsibilities: 
1.
Modification of the existing deployment design to allow electronic triggering of 
the deployment system.

2.
Construction and testing of charges and ignition system

3.
Testing of rocket separation and chute deployment on the ground as allowed.
4.
Adjusting input requirements to the specifications of the deployment electronics 
system.

5.
Calibrating deployment system so as not to damage or hinder other onboard 
systems.

End Result: 

Triggered deployment of the recovery system (at apogee and the specified altitude) functions safely and correctly, to ensure the recovery of the rocket and its electronics.

Structure Design: Internal Framework

Description: 

Design and construction of the internal frame of the rocket to hold and position the internal systems and the instrument packages.  Will have to work with all other systems to ensure all the systems have enough space and are positioned correctly.

Responsibilities: 
1.
Obtain requirements for positioning, volume, and mass for each rocket system 
and instrument on the rocket.

2.
Design an internal structure that can accomadate the minimum requirements of 
each system, ordering changes of individual system designs if necessary.

3.
Construct the internal framework, allowing as much as possible the ability to 
insert and remove different sub-systems for repair or modification as needed.

4.
Test the structure for stability under launch and flight stresses.

End Result: 

Provide a low weight internal framework that provides stable mounting for each rocket system and instrument, keeping them in correct position for measurement during the flight and protecting them as necessary 
Structure Design: Power System
Description: 

Design and construction of the on-board power system for the rocket.  Will need to develop system to provide needed voltages and currents while not overburdening the rocket with weight.

Responsibilities: 
1.
Obtain requirements for voltage and current for each on-board electronics system.

2.
Establish points for ground and power lines that can reach the needed areas without generating noise for the instruments.

3.
Determine needed batteries and design housing.

4.
Design any additional power transforming or adapting electronics that are needed.

5.
Test the power system for stability under launch and flight stresses.

End Result: 

The power system is able to fulfill the power requirements for each on-board system without distorting the measured signals from the instruments.

Electronics Design: Recovery Electronics

Description: 

Design and construction of various diagnostics and other circuits to provide the recovery system with external input about when to deploy, as well as setting up the location transmitters for the ground recovery of the rocket.

Responsibilities: 
1.
Design and construct a system of diagnostics possibly consisting of 
accelerometers, pressure sensors, and GPS to determine the altitude of the rocket.
2.
Design and construct the necessary electronics to determine the appropriate altitude to trigger each stage of the recovery system (working with the on-board computer as needed

3.
Modify as needed the recovery transmitter system to allow the ground team to locate and recover the rocket, making sure it does not interfere with other on-board electronics and instruments

4.
Test the recovery transmitter and electronic parts of the recovery system for stability under launch and flight stresses.

End Result: 

The recovery transmitter can transmit clearly throughout the flight without interfering with other instruments.  The recovery electronics provide useful data about the altitude of the rocket and surrounding atmospheric conditions to the oboard computer and recovery system.

Electronics Design: Launch and Flight Diagnostics
Description: 

Design and construction of various diagnostics and other circuits to provide the on-board computer with information on the profile of the rocket in flight and performance, for use in improving the rocket design and future performance.

Responsibilities: 
1.
Design and construct a series of diagnostics possibly consisting of tiltmeters, 
accelerometers, and magnetometers to determine speed and orientation of the 
rocket for the on-board computer

2.
Test and calibrate the diagnostics so as not to interfere with other on-board 
systems and instruments

3.
Test the diagnostics for stability under launch and flight stresses

4.
Develop necessary computer code to interpret the information into a model of the 
payload’s profile on ascent and descent after the rocket is recovered.

End Result: 

A few internal diagnostics that will allow us to generate clear model of how the rocket moved and behaved during ascent and descent.

Electronics Design: On-board Cameras
Description: 

Under the constraints of budget, launch stresses, and weight, determine the best system for taking and recording flight images.

Responsibilities: 
1.
Determine the best position available to take pictures from the rocket on during ascent and descent.
2.
Develop a list of cameras that fit the budget restraints as well as can fit into the volume and mass limits set by the rocket structure.

3.
Design and construct any mounting hardware or optics for the camera, modifying the chassis as needed, making sure not to conflict with other systems.

4.
Test the camera system on the ground and the image storage system.

5.
Test the camera system for stability under launch and flight stresses

End Result: 

An imaging system capable of taking clear pictures during ascent and descent, to provide information on the flight as well as entertaining images.

