AMATEUR RADIO
BALLOONING (AND MORE!)

°Indian Peaks Amateur Radio Club —
December Meeting

*December 2, 2025

*Jim Langsted KCARPS

Edge of Space Sciences [ { |






WHAT I'M GONNA TALK ABOUT

High-Altitude Latex Balloons
Daily NWS Weather Balloons (Radiosondes)

* Pico Balloons

Chinese Spy Balloons



HIGH-ALTITUDE LATEX
BALLOONS

“The Poor Man's Space Program”




QUICK OVERVIEW

* Hydrogen (or Helium)-filled latex balloon
* Controlled ascent to burst

* Parachute descent

* GPS position

e 2 meter APRS beacon(s)

* Cutdown mechanism

* Tracked & Recovered
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AMATEUR BALLOON HISTORY

* German Hams - 1964
* Finland Hams - 1967
US - Bill Brown WBS8ELK, 1986

* “Father of Amateur Radio Ballooning”

 Denver — Western Vision Network, Nov 1990

 Became Edge of Space Sciences (EOSS)



EQUIPMENT

* Balloon Size
* 3000g balloon -- 9 ft > 43 ft
* 1500g balloon -- 6 ft 2 31 ft

Tracking Beacons

Student Payloads

Tracking & Recovery




PURPOSE

* STEM Programs
* University Aerospace

* Science Support
* LASP
* NOAA
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FLIGHT PROFILE
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VISUAL OBSERVATION

98,304 ft
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TRACKING & RECOVERY
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REGULATIONS

* Title 14 Code of Federal Regulations Part 101 -- “Moored Balloons, Kites,
Amateur Rockets, and Unmanned Free Balloons “

 Exempt Balloons, <12 |bs
* Non-Exempt Balloons, FAA Coordination

* No person may operate unmanned free balloon in manner creating hazard to other
persons or their property

e Kelly Budd SOAR Act

e “Continuous Aircraft Tracking and Transmission for High Altitude Balloons”

e Part 101 Modernization Aviation Rulemaking Committee
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OVERVIEW

Efficient Airspace Access for
Unmanned Aircraft

$5,500.00

SKU: UAX-90111-01

ping200XR TSO is a powerful, ultra-lightweight Mode S ADS-B
transponder with an integrated TSO-certified aviation GPS. Specially
designed for unmanned aircraft, ping200XR enables seamless entry
into controlled airspace and ensures global regulatory compliance. Its

advanced technology guarantees visibility to Secondary Surveillance
Radar (SSR), Traffic Collision Avoidance Systems (TCAS), and ADS-B IN
receivers worldwide.

BUY PING200XR TSO NOW

200XR

TS0 Certified Mode 8
ADS-8 Transponder
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WEATHER BALLOONS — RADIOSONDES

A NON-AMATEUR ACTIVITY



QUICK OVERVIEW

* Hydrogen or Helium-filled latex balloon
Controlled ascent to burst
Parachute descent
* Radiosonde beacon
* Upper air data
* Pressure
* Temperature
e Relative humidity
* GPS position
* 403 MHz communications
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EXTENT

Since the late 1930’s

Over 1,300 upper-air stations worldwide
NWS - 92 |locations

Launch at same time, 0:00 and 12:00 UTC
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EQUIPMENT 1

* Balloon Size — 600g
5 ft =2 25 ft

* Radiosonde 90g — 500g
(30z — 1802z)

e Parachute —48 inch plastic




FLIGHT PROFILE
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COMMUNICATIONS PROTOCOL

e Different for each model

* Smart hobbyists develop software to receive &
decode

e Tracking system for the car




TRACKING & RECOVERY

* NWS Tracking

e Ground stations

Alt (m) Speed (kph) Asc Rate (m/s) Azimuth Elevation Range

* Only interested up to
about 55,000 ft

* Hobbyist Tracking

9022) 43 kph 40mis 90° 19° 56.2km

11
S’XIQ

© B &
~ 3¢3E

* Predictions
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WEB TRACKING
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IT'S FUN TO DO!
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OVERVIEW

* |nexpensive balloon
e “Super pressure” inflation

Ultra-lightweight beacon
e Solar powered

* Includes antenna weight

Float at ~40,000 ft
* Climb and descend with daylight heating

Selection of transmission protocols possible




EQUIPMENT

e Balloon size —
36" or 2'x7.5’

e Beacon—1%
ounce

+ Payload
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FLIGHT PROFILE

* EOSSP-1
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CURRENT FLIGHTS

* EOSSP-2 (5)
 EOSSP-3(2)
 EOSSP-4 (2)
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CHINESE SPY BALLOON

Suspected spy balloon's weeklong traverse over the U.S.

Balloon enters the U.S. air defense
zone north of Aloska's
Aleution Islands on Jan. 28

Tuesday
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SHOOTDOWNS

 Yukon - K9YO-15

e Lake Huron - WBOEMJ-9 (timing is wrong)
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SHOOTDOWNS

e K9YO-15 - Yukon
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