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• B.S. Computer Science-
UNH

• M.S. Space Studies-
UND

• SPHEREx
• TRACERS
• MOAB

Courtesy of Orbital Sciences Corporation

https://www.ssl.berkeley.edu/about/



Hobby Rocketry

• Origin 1957
• Legally different 

from fireworks
• Low and High 

Power classes
• Treated separately 

by FAA

Estes 1969 catalog back cover







Rocket Motor Types

• Black Powder
– Smaller motors

• APCP
– Larger motors

• Hybrid
– Compressed Nitrous Oxide liquid oxidizer
– Plastic or wax fuel grain



Single Use vs Reloadable

Courtesy https://en.wikipedia.org/wiki/Model_rocket



The components of a motor made by Aerotech Consumer Aerospace for a 29/40-
120 casing. 1. Motor Casing 2. Aft Closure 3. Forward Closure 4. Propellant Liner 
5. Propellant Grains (C-Slot Geometry) 6. Delay Insulator 7. Delay Grain and Delay 
Spacer 8. Black Powder Ejection Charge 9. Delay O-Ring 10 & 11. Forward and 
Aft O-Rings 12. Forward Insulator 13. Nozzle 14. Electric Starter

Courtesy https://en.wikipedia.org/wiki/Model_rocket



The American Rocketry Challenge



NASA Student Launch Initiative
https://www.nasa.gov/stem/studentlaunch/home/index.html



Radio Use in Rockets
• Remote Control

– 2.4 GHz spread 
spectrum

– 27, 53, 72, 75 MHz
– 50 MHz ham band

• Telemetry
– Science Data
– Location Data

• Tracking
– Direction Finding (DF)
– GPS https://dynasoarrocketry.com/



Frequency bands

• 145 MHz “ham radio”
• 216-219 “wildlife 

tracking”
• 222-225 ham band
• 440 MHz ham band
• 443.92 MHz
• 900 MHz
• 2 GHz spread 

spectrum
https://www.transportation.gov/pnt/what-radio-spectrum



Protocols

• Proprietary
– Lots of hardware
– Non-Ham

• APRS
– 144.39 in the USA
– 145.825 in space
– No fixed 70cm



What is GPS?

• Satellite based
• Global
• Time, position, 

velocity
• Receive only
• Military with civilian 

subset
• Compatible systems: 

GLONASS, Galileo, 
Beidou



History of GPS
• Precision targeting
• Replaces celestial, 

radio, and early 
satellite navigation 
systems

• First launch 1978

By Cmglee, Geo Swan 
https://commons.wikimedia.org/w/index.php?curid=16891766

https://en.wikipedia.org/wiki/Gladys_West



GPS Limitations

• Accuracy:
– Selective 

Availability
– Ionosphere
– Geometry

• Signal blockage

By derivative work: Johannes Rössel (talk) Accuracy.png: Unomano (Accuracy.png) [CC BY 3.0 
(http://creativecommons.org/licenses/by/3.0)], via Wikimedia Commons



GPS Limitations (cont)

• Need telemetry for 
tracking

• Altitude & speed 
lockouts: 18km & 
515 m/s

• Jerk



Current Products

• Consumer
• UAS Platforms
• Rocketry specific

http://www.bigredbee.com/



Altus Metrum GPS

https://www.labratrocketry.com/product-page/tracker-sled-telegps
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