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Satellite Environmental Qualification

• Temperature cycling, sub freezing to 120+ Fahrenheit

• Pressure/Vacuum cycling

• Low frequency vibration (Shaker table)

• High frequency vibration

• Magnetic Signature

• Control and record/playback verification

• Outdoor antenna receive/transmit and antenna pattern verification







































TIROS Ground Stations
• General Bronze Antenna at Locust Corner Plant site

• Dish at Goldstone, California

• Helical at Fort Monmouth, New Jersey

• Dish at Wall County, New Jersey (Primary TIROS Monitoring Station)













TIROS Placed Into Orbit!
Launch Preparations

Launch on April 1, 1960

Release into orbit





















But what about Francis Gary Powers?

• May 1, 1960 – Just ONE MONTH after successful launch of TIROS!

• First attempt to fly all the way across the Soviet Union

• Shot down by an S-75 Dvina Surface-to-Air Missile

• Editorial Comment: Should we have continued with Project JANUS?

• After one year, nine months, ten days in captivity, he was released

• Release accomplished via a prisoner exchange of Rudolf Abel

• Died August 1, 1977 when his KNBC News Jet Ranger ran out of fuel



Follow-On TIROS Satellites
•Wheel Mode TIROS 9

•TIROS M

•TIROS N









































Quadrifilar Antennas
• Two Flight Model Quadrifilar Antennas

• 1.6 GHz and 2.2 GHz

• Find use in Commercial, Military, and Amateur Satellites

• Provides a large range of radiation characteristics from an antenna 
with very small size and weight

• TIROS N used Quadrifilars for SAR ELT 



















ECHO  I
Launched August 8th, 1960





NACA’s   ECHO   I
• NACA (National Advisory Committee for Aeronautics) NASA predecessor
• First launch attempt on Thor Delta failed May 13, 1960
• Successful Launch on August 8, 1960
• Launched from Wallops Island, VA
• 100 foot diameter aluminized mylar balloon
• Carried two Beacons, 108.00 and 108.03 MHz
• Beacon power .010 watts (10 milliwatts QRP)
• Goal: To test passive repeater functionality
• Attempt at Global TV but signal too weak
• Extremely high power required for acceptable signal-to-noise ratio on 

downlink





Balloon Statistics
• Aluminized Mylar is .0005 inches thick

• (½ mil thickness)

• Mylar made by E. I. du Pont de Nemours & Co.

• Mylar was being used for recording tape and for frozen-food bags

• Sphere weighs 132 pounds

• Four pounds of aluminum was vapor deposited on mylar to fabricate 
balloon







Beacon Details
• 3/8 inch thick, 11 ounces

• 70 solar cells

• 5 storage batteries

• Micro-switch enables transmitter upon antenna release

• ¼ wave monopole working against balloon as ground plane

• 10 milliwatts output



















NASA’s RELAY  I
• NASA’s Relay  I  Launched December 13, 1962

• (Telstar Launched June 10, 1962 – AT&T)

• Active Repeater for TV, Phone, RTTY, etc.

• Uplink 1.726 GHz RHCP

• Downlink 4.71 GHz LHCP

• Command 148 MHz

• Telemetry 136 MHz

• Command and Telemetry use 4 monopoles at base of satellite









Relay and Telstar
• Telstar was credited with Relay’s accomplishment of sharing the Tokyo 

1964 Olympic Games with US, Europe, and other countries

• Relay Perigee 820, Apogee 4623 miles

• There was no booster in the 60s capable of achieving geosynchronous 
orbit (22,236 miles, 35,786 kilometers above the earth’s surface)









Helical Filter
Permits Receiving and Transmitting on the same antenna array

Command Uplink on 148 MHz

Telemetry Downlink on 136 MHz













OSCAR SEVEN
Quadrifilar Antenna 
donated to AMSAT











APOLLO !
• RCA Astro Electronics Division developed the 36 inch 3.6 GHz antenna 

for the Lunar Rover.

• This antenna was used to transmit color television from the rover to 
earth.

• A telescope was added to the dish, with magnification factor that 
caused the earth to fill the viewing area when properly aimed.















Further Reading……

• www.AMfone.net

• Scroll down to: “Reflections and other thoughts from W2DU”

• 50th Anniversary of TIROS I

• www.ubtrue2.net

• Scroll down to “The Stories”, then to “Chapter Index”

http://www.amfone.net/
http://www.ubtrue2.net/








That’s All, Folks!
•Thank you for your interest and attention!


