
A Right Hand Circularly Polarized
Helical Antenna For High Altitude
Balloon UHF Beacon Reception



The Axial Radiating Helical Antenna was invented or perhaps better described as discovered by W8JK, Dr. John D. Kraus (June 2

To his surprise the wire radiated a strong beam off the end of the coil, very little off to the sides, with a circular radiat

The bandwidth is also quite generous, often exceeding 10%,  making construction tolerances quite tolerable for the amateur bu



W8JK also invented the Close Spaced Two Driven Element Beam that carries his callsign, the Corner Reflector Antenna, and seve
He published “Antennas” 1st Ed. In 1950 and 2nd Ed. In 1988.



A quick Google search will find several on

Entering 435MHz and 8.5 Turns, and using the default 0.23

Back in the mid 80’s I built a 2 meter 10 turn Helical on the flat roof of my garage. All calculations were done by hand.
It was Huge!  And had great Gain for the Phase 3 Amsat Satellites, when they didn’t land in the Atlantic Ocean!









Mission Requirement: Receive Beacon Transmission from Balloon

Balloon will carry an APRS Beacon, to enable Payload Recovery

Beacon Transmitter Power: 10mW, or +10dBm on 435 MHz
Path Loss from 100 000 ft = ~-130 dB
Balloon Antenna Gain = +6dBi Horizontally Polarized
Helical Receive Antenna Gain = 12 dBi
Path Margin = ~ -102dB
Receive MDS = -123dB

Signal Loss due to Polarization Mismatch unacceptable.
Therefor a Circularly Polarized Gain Receive Antenna is a Must!



A roll of annealed Copper Water Pipe.

A length of 1/2 inch plastic pipe.

A length of 2 inch plastic pipe.

A large Pizza Pan from WalMart.

Calculations were done.

Holes drilled at the required spacing.

1/2 inch pipe cut to length and ends shaped to fit the inside of the 2 inch, and holes drilled for a tie wrap.

Copper pipe marked every half circumference to where it would meet support.



Aluminum Channel used to support the plastic mast.

Channel Pop Riveted to
1 x 2 Aluminum Angle and support plates for Pizza Plate Reflector Dish.

Hole drilled and N connector attached with SS bolts.





Helical Feedpoint

The Copper Pipe is bent in and tucked close to the Reflector to better match the Helical Impedance of about 100 

Matching the antenna, even for receive, improves the Gain.





Helical Antenna Pattern



Up Up and Away


