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‘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
* Hybnd
— 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
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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)

—_ GP S https://dynasoarrocketry.com/




Frequency bands

145 MHz “ham radio”
216-219 “wildlife
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Protocols
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What 1s GPS?

7 visible satellites

Satellite based
Global

Time, position,
velocity

Receive only
Military with civilian
subset

Compatible systems:
GLONASS, Galileo,

Beidou



‘ 2 Orbital period

History of GPS
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https://commons.wikimedia.org/w/index.php?curid=16891766

MEO satellites

GLONASS
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Precision targeting

Replaces celestial,
radio, and early
satellite navigation
systems

First launch 1978

https://en.wikipedia.org/wiki/Gladys West
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GPS Limitations

ACCURACY OF NAVIGATION SYSTEMS
(2-dimensional)

ano (Accuracy.png) [CC BY 3.0
ns

* Accuracy:

— Selective
Availability

— Ionosphere
— Geometry

* Signal blockage

e Jamming



GPS Limitations (cont)

* Need telemetry for
tracking

» Altitude & speed

lockouts: 18km &
515 m/s

o Jerk




Current Products

Consumer
UAS Platforms
~ * Rocketry specific

http://www.bigredbee.com/



Altus etm GPS

https://www.labratrocketry.com/product-page/tracker-sled-telegps
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Bolt, Screw, Drill a nformation Table }
3 Cle Drill To Tap (Size)
Bolt Bolt Dia. Hole (#) (nearest 64th.)
2-56 083 3/32 #50 5/64
4-40 A08 18 #43 3/32
6-32 A3s 5/32 #36 7164
8-32 162 3116 429 /64
10-24 A8 13/64 425 5/32
250 17/64 #10 13/64
- Clearance Hole *) PilotHole |
3/32 #52 1/16
18 #44 3/32 or 5/64
9/64 or 5/32 436 7164
11/64 #30 1/8 {-
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Cut your covering piece into a circle the diameter of the star you
will be making. Piace the circle over the template. Sketch the lines
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(I FLIGHT CARD
" Before each fiight, fill out one card and bring it with your
il Marchant .
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ct with FlightSketch app
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jhtSketch to prepare for flight
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scket onto pad and prepare for flight
tting telemetry? Wait for GPS acquisition.
. lac screen recording shift-command-5 N ¥ 2
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jorter name into the Telemetry Capture folder on desktop
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” command just before flight.
rocket
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: the rocket.
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..e “u” command
or “EXT FLASH” drive to appear
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