Pioneers 6, 7, 8, and 9 were 63 kg satellites launched into solar orbits to explore the Sun’s magnetosphere, solar wind, and cosmic rays.  These simple spin stabilized spacecraft were built by TRW, and managed by NASA’s Ames Research Center.  The design life was 6 months.  They explored solar orbits between 0.8 and 1.1 astronomical units and were the first space-based solar observing system.

The spacecraft were spin stabilized at 60 rpm, with body mounted solar cells producing 79 watts at the beginning of mission.  Pioneer 6 was launched on December 16, 1965.  It is still operating after 35 years.
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The spin axis was perpendicular to the plane of the ecliptic. Cold gas jets were used to orient the spacecraft after separation from the launch vehicle, a Delta E.  The thermal system rejected heat through bottom mounted heat rejection louvers driven by bimetal spring motors.  The beam direction of the antenna was essentially constant, with the beam geometry achieved through a stacked dipole antenna, called a Franklin array.  

The early drawing above shows the basic cross section of the spacecraft.  The body diameter was 37 inches, and 31.9 inches tall. The cruciform booms above were changed into a three boom arrangement.  The magnetometer boom was 71 inches long, with two other booms 65 inches long.  Instruments to measure the solar environment were mounted in a 14 centimeter band between the top and bottom solar panels. 

The figure below shows the final configuration.  A small “solar sail” was mounted to the antenna to provide counter torque to keep precession from tipping the spacecraft attitude out of the ecliptic plane.
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The Pioneers studied cosmic dust, cosmic rays, pulses of solar protons from Solar flares, short-term changes in Earth’s magnetic field, changes in the solar wind, and identified that low-energy cosmic rays come from the Sun, while high-energy cosmic rays come from Intergalactic space.  The solar wind was measured and determined that there is an east-west anisotropy to the wind. 

Pioneer 6 was contacted by the Deep Space Network through the Goldstone 70 meter dish on December 8, 2000.  Data was received at 8 bits per second at a signal level of 

-163 db.  Pioneers 7 through 9 are no longer operating.

This photograph shows Pioneer is space, via an artist’s modifications.
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Diagram of the Pioneer-8 spacecrat. Like it predecessor, Pioneer 5,

its mission is the exploration of the fields and particles in deep space. (NASA

drawing}




This table shows the launch history.

Spacecraft
Designation
Launch Date
Orbit (AU)

Pioneer 6
1965-105A
December 16, 1965
0.8 – 1.0

Pioneer 7
1966-075A
August 17, 1966
1.0 – 1.1

Pioneer 8
1967-123A
December 13, 1967
1.0 – 1.1

Pioneer 9
1968-100A
November 8, 1968
0.8 – 1.0

Pioneer E
None (launch failure)
August 27, 1969
n.a.
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Fig. 19. Ploneer spacecraft. (a) View of the assembled
Ploneer 6 spacecraft with booms deployed. Vertical
structure ts stacked dipole (Frankiin array) for telemetry
transmission to Earth. Sriall vanes on anteria are ussd
to maintain orlentation by solar radiation pressure.
Forward boom contains magnetometer sensor. Striped
coating s for thermal control, Folded boom at bottom is
for Stanford two-Irequency radar experiment, and boom at
+ight containa Jets used 1o apply torque. {b) Exploded view
of Ploneer showlng main subsystems. (NASA)
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