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It all started with my grandfather, W8YNG



Amateur Radio 
Station W8YNG

William W. Maxwell, 
W8YNG, made his 
shack from an old 
chicken coop, and the 
three element Yagi 
was supported by a 
recycled windmill 
tower.



Walter Maxwell
W8KHK

Licensed at 14 years 
old in 1934

Actually my father 
got his license 
before my 
grandfather!



W8KHK Shack

He set up his rig 
behind his father’s 
house.

Why do you think 
they call it a 
“SHACK”, anyway?



W8KHK Transmitter

Eimac 250-TH Final 
modulated by a 
quad of Taylor TZ-40 
triodes



W4GWZ Shack in Daytona Beach 
While Chief Engineer at Radio Station WMFJ



W8VJR Shack in Allegan, Michigan
While working at FCC Monitoring Station



W2DU Shack - 1968
Dayton, New Jersey

Member of the

RCA Employees Single 
Sideband Network











RCA Space Center in 1980





QST March 1965

Bottom photo: 

Amateur Radio Operators employed 
by RCA Astro Electronics Division

Enlarged version on next slide

















Let’s think about the available tools/resources?
• Integrated Circuits?

• Computers?

• Excel, MathCad?

• Calculators?

• Internet?

• Email?

• Search Engines?????

• Special Interest Forums?

• Network Analyzers?

• CAD / CNC?

• Printed Circuit Design Tools?

• 3D Printing?



We did have:

• Libraries

• Telephones

• FAX

• Western Union Teletype Messages

• Slide rule

• Logarithm  Tables

• Smith Charts

• Pencil and Paper

• In-Person Meetings

• Germanium Transistors

• Ham Radio!









SCORE

• Signal Communication by Orbiting Relay Equipment

• Launched December 18, 1958

• Active for 12 days until batteries were exhausted

• Re-entered atmosphere and burned up on January 21, 1959

• Processed 78 real-time and store-and-forward messages, voice and 
RTTY







SCORE Project Components
• Payload included a receiver, two tape recorders, transmitter, 

antennas, control system, and batteries

• 5 Mobile Ground Stations included RCA CarFone
Receiver/Transmitters, modified VHF 1KW Amplifiers, and RadiQuad
Antennas on a military V-51van platform

• Ground stations went to Cape Canaveral FL, Ft Stewart, GA, Ft Sam 
Houston, TX, Ft Huachuca, AZ, and Ft MacArthur, CA 













Ground Stations
• Uplink 150MHz, Downlink 132 MHz

• RCA calculated 100 watts would be sufficient

• SRDL was skeptical, demanded more power, as follows:

• Dual Eimac 4-400A amplifier, 1000 W out

• Radi-Quad consists of 4 helical 10db gain antennas, 16db overall gain, 
(40x power gain)

• 1KW out, produced 40KW ERP (40,000 watts)







SCORE Security Concerns
• Sputnik I and II launched October 4 and November 3, 1957

• Many US launches ended in failure

• SCORE was not to be made public until it was deemed a success!

• Only 88 people on the “need to know” list

• Success!  Public is now aware!

• SCORE carried President Eisenhower’s “Christmas Message for Peace 
on Earth” via magnetic tape – Project now public knowledge!!!



President Eisenhower’s Christmas Message

• "This is the President of the United States speaking. Through the 
marvels of scientific advance, my voice is coming to you from a 
satellite circling in outer space. My message is a simple one. Through 
this unique means I convey to you and to all mankind, America's wish 
for peace on Earth and goodwill toward men everywhere."







JANUS Project
• Janus was intended to perform clandestine video spy operations over 

the Soviet Union

• When Congress learned about the project, they demanded that it be 
cancelled.

• The following are some early details of the JANUS project, TIROS’  
predecessor.











TIROS I

• Launched April 1, 1960

• The TIROS Program (Television InfraRed Observation Satellite) was 
NASA's first experimental step to determine if satellites could be 
useful in the study of the Earth. 

• TIROS Program tested various design issues for spacecraft: 
instruments, data and operational parameters. 

• The goal was to improve satellite applications for Earth-bound 
decisions, such as "should we evacuate the coast because of the 
hurricane?".











TIROS Primary Components
• Two television cameras were housed in the craft, one low-resolution 

and one high-resolution 

• A magnetic tape recorder for each camera was supplied for storing 
photographs while the satellite was out of range of the ground station 
network.

• Clock, Receiver, Transmitters, etc.

• Antennas consisted of four rod/sleeve assemblies from the base plate 
to serve as transmitters and one vertical rod from the center of the 
top plate to serve as a receiver.















Television Transmitters
• 2 Television Transmitters in each TIROS

• Sub-Miniature Vacuum Tubes, no transistors!

• Transmitter one at 235 MHz

• Transmitter two at 237.5 MHz

• Crystal Controlled, with multipliers

• Phase Modulated

• 2 watts power out per transmitter

• Each transmitter consumed 5 watts (40% overall efficiency)











Beacon/Telemetry Transmitters
• TIROS carried 2 telemetry transmitters

• TIROS 1 - 3 assigned 108.0 MHz and 108.03 MHz

• TIROS 4 - 8 assigned 136.23 MHz and 136.92 MHz

• 30 Milliwatts out from each transmitter

• All Solid-State design, using transistors











TIROS I Telemetry Overview

• 40 discreet signals are monitored and reported to ground stations

• Seven of these signals are derived from Zener references

• Audio generator frequency modulated by monitored signals

• Beacon/Telemetry transmitter amplitude modulated with tones

• Ground station records the series of tones on magnetic tape

• Tape playback through frequency-to-voltage converter

• Varying voltage coupled to Brush chart/pen recorder

• Interpretation is totally manual







TIROS Antenna Systems
• One monopole receiving antenna (top)

• Transmit uses 4 rod/sleeve monopoles

• RHCP for one TV and Beacon/Telemetry transmitter

• LHCP for the other TV and Beacon/Telemetry transmitter

• Coupling system on pc board stripline employing ring diplexers, 
baluns, selective filters, open and shorted stubs, and phasing lines

















Antenna Modeling
• Early design and validation at ¼ scale

• Frequencies multiplied by four

• Test of individual monopoles via half-shell on ground plane

• Full system test of four monopoles (crossed dipole CP array)



























End of Part 1


