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• BS & PhD from Caltech 1956 Chemistry, Physics, EE

• At Jet Propulsion Laboratory 1955-1960

• Responsible for Explorer I design & development

• Section Chief  responsible for all scientific instruments for 

Ranger, Mariner and Surveyor spacecraft.

• Several other careers, Electro-Optical Sys., UCLA

• Communications Engineer for LA County Sheriff

• Independent communications consultant 1978 – present

• Ham for 65 years - W6VZA





Explorer 1 radios

• 108.000 MHz Low power – 10 mw 0 dB ant 

five channels telemetering – 3 months

• 108.030 MHz high power – 60 mw turnstyle 

five channels telemetering- 2 weeks

• Receiver sensitivity - 0.007 microvolts using a 

10 Hz bandwidth tracking receiver.

• Total Doppler shift – 6 kHz horizon to horizon



Microlock system – Explorer 1





Cassini approach photo



Cassini skims 14 miles from surface


