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RIP: Chinese Spy Balloon & 
K9YO-15 (Northern Illinois Bottlecap 

Balloon Brigade)



 

 

Types of Balloons HAB (Strechy) Superpressure (Inelastic)

Flight duration ~4 hours Days to Months

Goal High altitude Around the world
Long endurance

Altitude Up to ~120k feet, then down Constant at ~43k feet

Payload mass Up to 12 lbs 10 to 20 Grams

Gas Needed Huge Tank 0.5 l

Comms APRS WSPR

Payload recovered? Yes (usually) No

Balloon material Latex Multilayer plastics

Power Batteries Photovoltaic

Science opportunities Short duration tests Developing for long duration



From HABs to Picos

 



 

Picture taken from https://scied.ucar.edu/atmosphere-layers
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Where Does a Balloon Float?
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https://scied.ucar.edu/atmosphere-layers


How Balloons Float (and Burst)

● The density (volume/mass) of an object is less than the fluid it is immersed in
● The pressure inside a balloon exceeds envelope strength - pop!
● Pre-stretching the balloon increases volume but not weight - flies higher 



The Spreadsheet float1g predicts the float altitude



How to Launch

Find a wide open space free from trees or power lines

Low winds a needed (< 4 mph).  Walk or trot with wind to your back.

No low clouds

Winter favors circumnavigation.  Summer favors interesting wandering trips.

Use prediction software



 

 

Where do these predictions come from?



 

 

Flight Path Predictions

● How do you predict where a Latex HAB will land?
● What direction will a superpressure Picoballoon float?
● Where does HYSPLIT get data from?

https://predict.habhub.org/

https://www.ready.noaa.gov/HYSPLIT.php
https://predict.habhub.org/


 

 

Radiosondes Directly Measure Upper Atmosphere Winds

● Small disposable transmitters on latex balloons
● Launched twice per day from ~1300 sites worldwide
● Our local radiosonde station is at the Oakland Airport
● Not amateur radio, but ham-adjacent at ~403 MHz or ~1680 MHz
● Vaisala RS41: 60mW, 403 MHz, 4800 baud GFSK, 84g (~3oz)

Vaisala RS41-SGP



 

 

This data comes from Radiosondes 

● Radiosondes directly measure the upper 
atmosphere wind, temperature, humidity, 
and pressure from ground up to ~30k 
meters (~100k feet)

● This data gets fed back into the Global 
Forecast System (GFS) model

● GFS is used for weather predictions, 
volcanic ash, manned “hot air” balloons, 
wildfire smoke movement

Skew-T plot from Oakland radiosonde



Typical Radiosonde Flight
● Radiosondes are launched at 1100 and 2300 UTC every day

○ 4am and 4pm Pacific time (until DST ends soon)
● Balloon ascends at ~5 m/s for 90 minutes, up to ~30k meters (~100k feet)
● Balloon bursts, and free falls for 30 minutes until it hits the ground

 

http://www.youtube.com/watch?v=CZWm2L9wWVM


Where do the radiosondes land?

 2023 KOAK Landings



Telemetry for Everyone

20 m WSPR - General

10 m WSPR & 70 cm APRS - Technician

Satellite (1811.25 MHz) SPOT - Unlicensed

LoRa 33 cm USA 863-870 MHz EU - Unlicensed

4FSK 70 cm - Technician 

403 MHz - National Weather Service radiosondes

Never fly a cell phone to send data! - FAA Regulations prohibit



  

  

Automatic Position Reporting System (APRS) Weak Signal Reporting System (WSPR)

Network ARPS.fi (APRS-IS) (AMSAT Argentina) LU7AA.org/wsprx.asp WSPRnet.org 

Frequency VHF - Typically 2m, 144.390 MHz (Line Of Sight) HF - typically 20 m, 14 MHz (Skywave)

Antenna 17" guitar string 34 feet 34 AWG magnet wire dipole (human hair is 44 AWG)

Modulation Binary AFSK over FM ~1200 bps (Bell 202 modem 1976 standard) 4-ary CPFSK, 50 bits/2 minutes = 0.42 bps

Data Payload Up to ~1,000 bits 50 bits

Power typically 0.5 W Typically 10 mW

Range Range circle in miles ~ 1.2*sqrt(height in feet), 40 k’ = 240 mi Beyond line of sight

Positition Within ~60 to 100+ feet 4 digit grid square

Telemetry Altitude, pressure, temperature extra 2 digit grid square + using type 2 or 3 messages

Sound AFSK WSPR CPFSK

Weight 6 g 0.5 W transmitter  10 mW TXCO &Si5351 synthesizer

Efficiency 0.001 Joule/bit 0.02 Joule/bit

Different Types of Amateur Radio Position Reporting

http://arps.fi/
http://wsprnet.org/
https://upload.wikimedia.org/wikipedia/commons/2/27/AFSK_1200_baud.ogg
https://www.sigidwiki.com/wiki/WSPR


APRS Data



Maidenhead Locator System - Position Reporting



Tracker Generation 0



 Tracker Generation 1

 



Tracker Generation 2

 



Half Dipole: 17’ 1.5 g 36 AWG glued to fishing line

 



Current & Future Developments

AG6NS Tracker 

Solar Arrays

HAB Payloads

Particle Counter

Crossband Repeater

Controllable altitude

Controllable azimuth 



Questions

???


