
tion system (DAS), the spacecraft and 
the experiments operated in the same 
way during encounter as during the 
cruise phase of the mission. The at- 
titude of the spacecraft has been con- 
trolled throughout the flight since 
roll stabilization at 0710, 29 November 
1964, by optical sensors and cold gas 
jets. 

The roll axis of the spacecraft is 
aligned with the radial vector from the 
sun so that the solar panels remain 
normal to this vector. Orientation about 
the roll axis is maintained by keep- 
ing the spacecraft aligned so that an 
optical sensor, whose axis is approxi- 
mately perpendicular to the roll axis, 
points at the bright star Canopus, near 
the south ecliptic pole. In this attitude 
the beam of the fixed, directional 
antenna lies approximately in the plane 
of the ecliptic and was pointed con- 
tinuously at Earth from 5 March 
through encounter. The attitude-con- 
trol gyros were used only during cer- 
tain operations early in the mission; 
the optical sensors kept the spacecraft 
stabilized within 0.5? at all other times. 

The spacecraft transmits 10 watts at 
a frequency of 2300 Mcy/sec; it em- 
ployed an information rate of 331/3 
bit/sec from launch to 1700 U.T., 
3 January 1965, and 81/3 bit/sec 
thereafter. At the latter rate, the basic 
data cycle, consisting of 280 bits of 
science data and 140 bits of engineer- 
ing data, occupies 50.4 sec. The DAS 
conditions and oommutates data from 
the six experiments into these "data 
frames." Four three-axis magnetic mea- 
surements are telemetered in each such 
frame; the cosmic-dust detector and 
cosmic-ray telescope require two 
frames for each complete measure- 
ment, the ion chamber requires four, 
the trapped-radiation detector eight, 
and the solar-plasma detector 36. Only 
the TV camera data are stored on 
board. 

The entire spacecraft weighs 261 
kg and consumes about 170 watts in 
the cruise mode of operation. About 
340 watts are generated by the solar 
cells at Earth's orbit. The six fields- 
and-particles experiments and the DAS 
weigh 21.3 kg and use 15.4 watts. 
The instruments are located as fol- 
lows: 

Magnetometer: on the waveguide 
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Ion chamber: on the waveguide lead- 
ing to the omnidirectional antenna, 
nearer the body of the spacecraft. 
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Table 1. Areocentric equatorial coordinates of Mariner IV. The coordinates are centered on 
Mars, and the principal plane is Mars's equator. Local time is computed by use of 15? longi- 
tude per hour. 

Position of U.T Radial Lati- Local Sun-Mars- distance tude time probe 
observation at Earth ) angle (km) (deg) (hr) (deg) 

14 July 
Incoming asymptote <1812 >116,000 +8 0946 34 
Cross equatorial plane 2207 53,400 0 1000 33 

15 July 
Cross noon meridian 0052 14,500 -49 1200 65 
Closest approach 0113 13,200 -65 1442 86 
Enter occultation 0231 25,800 -31 2058 136 
Exit occultation 0325 39,300 -20 2122 142 
Outgoing asymptote >1012 > 147,500 - 5 2150 146 
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Trapped-radiation detector: on body, 
with counter-axes pointing 70? and 
135? from the solar direction. 

Comic-ray telescope: inside body, 
pointing in antisolar direction. 

Solar plasma detector: on body, 
pointing 100 from the solar direction. 

Cosmic-dust detector: on body, with 
microphone plate approximately per- 
pendicular to plane of orbit. The 
spacecraft has been fully described 
(2). 

The ion chamber ceased functioning 
on 17 March. The other five experi- 
ments operated through encounter as 
they did in the cruise mode. The spe- 
cial events in the encounter sequence 
(U.T.) are as follows: 14 July, 1453, 
turn on TV camera; 2235, switch to en- 
counter-data mode, which commits en- 
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tire 420-bit frame to scientific instru- 
ments, adding additional cosmic-ray 
telescope, magnetometer, and plasma 
samples to each frame; 15 July, 0030, 
start taking TV pictures; 0055, stop 
taking TV pictures; 0055, return to 
cruise-data mode; 0113, closest ap- 
proach to Mars; 0231, enter occulta- 
tion; 0325, exit occultation; 1154, start 
picture transmission (cruise experiments 
off). The signals from the spacecraft 
propagated from Mars to Earth in 12 
minutes. 

Mariner IV's elliptical interplanetary 
orbit was inclined 0.12? to the ecliptic, 
with perihelion near Earth at launch 
and aphelion near Mars at encounter. 
Mars overtook the spacecraft (in eclip- 
tic longitude) in such a way that in 
an areocentric system the spacecraft 
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Fig. 1. Mariner IV encounter sequence and trajectory. Fig. 1. Mariner IV encounter sequence and trajectory. 
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