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The Voyager 1 and 2 spacecraft

represent the 40th International

Historic Mechanical Engineering

Landmark to be so designated by

the American Society of Mechani-

cal Engineers (ASME). Since the

ASME Historic Mechanical Engi-

neering Recognition Program began

in 1971, 160 Historic Mechanical

Engineering landmarks, 6 Mechani-

cal Engineering Heritage sites and

4 Mechanical Engineering Heritage

collections have been recognized.

Each reflects its influence on society,

either in its immediate locale or na-

tionwide — or around the world.

THREE OF SATURN’S MOONS — TETHYS, DIONE AND

RHEA (TOP TO BOTTOM) — ARE VISIBLE IN THIS

PHOTOGRAPH FROM VOYAGER 2. TETHYS’ SHADOW

APPEARS ON SATURN’S CLOUDS.



T H  E  V O  Y  A  G  E  R  M I  S  S  I  O  N

The twin spacecraft Voyager 1 and

Voyager 2 were launched separately by

the National Aeronautics and Space Ad-

ministration (NASA) in the summer of

1977 from Cape Canaveral, Florida. As

originally designed, the Voyagers were

to conduct close-up studies of Jupiter

and Saturn, Saturn’s rings and the larger

moons of the two planets.

To accomplish their two-planet mission,

the spacecraft were built to last 5 years.

But as the mission went on, and with

the successful achievement of all its

objectives, the additional flybys of the

two outermost giant planets, Uranus

and Neptune, proved possible — and

irresistible — to mission scientists and

engineers at the Voyagers’ home at the

California Institute of Technology’s

Jet Propulsion Laboratory (JPL) in

Pasadena, California.

As the spacecraft flew across the solar

system, remote-control reprogramming

was used to endow the Voyagers with

greater capabilities than they possessed

when they left Earth. Their two-planet

mission became a four-planet mission.

Their 5-year lifetimes were stretched to

15 years and more.

Eventually, between them, Voyagers 1

and 2 would explore all the giant outer

planets of our solar system, 48 of their

moons and the unique systems of rings

and magnetic fields those planets possess.

Had the Voyager mission ended after

the Jupiter and Saturn flybys, it still

would have provided the material to re-

write astronomy textbooks. But having

doubled their already ambitious itiner-

aries, the Voyagers returned to Earth

information over the years that has rev-

olutionized the science of planetary

astronomy, helping to resolve key ques-

tions while raising intriguing new ones

about the origin and evolution of the

planets in our solar system.

Voyager 1 is now leaving the solar sys-

tem, rising above the ecliptic plane at an

angle of about 35 degrees and at a speed

of about 520 million kilometers a year.

Voyager 2 is also headed out of the solar

system, diving below the ecliptic plane

at an angle of about 48 degrees and at a

speed of about 470 million kilometers

a year.

Both spacecraft will continue to ob-

serve ultraviolet sources among the

stars, and the fields and particles instru-

ments aboard the Voyagers are studying

the boundary between the Sun’s influ-

ence and interstellar space. The Voyag-

ers are expected to return valuable data

for decades. Communications will be

maintained until the Voyagers’ nuclear-

power sources can no longer supply

enough electrical energy to power

critical subsystems.

ABOVE: IN SUMMER 1977, A

VOYAGER LEAVES EARTH

ATOP ITS TITAN/CENTAUR EX-

PENDABLE LAUNCH VEHICLE.

BELOW: VOYAGER 2 REVEALS

JUPITER’S ATMOSPHERE OF

VIOLENT STORMS AND SWIRL-

ING EDDIES, INCLUDING THE

GREAT RED SPOT AT UPPER

RIGHT.
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T H E I N T E R S T E L L A R M I S S I O N

ABOVE: THIS DEEP SPACE

NETWORK ANTENNAIN

CALIFORNIA’S MOJAVE

DESERT, SHOWN IN ITS

64-METER-DIAMETER

CONFIGURATION, WAS EN-

LARGED TO 70 METERS TO

SUPPORT THE VOYAGER

NEPTUNE ENCOUNTER.

BELOW: A HELIOCENTRIC

VIEW OF THE VOYAGER

TRAJECTORIES. THE SPACE-

CRAFT ARE NOW ON A

JOURNEY TOWARD INTER-

STELLAR SPACE.

The Voyagers are continuing to return

data about interplanetary space and some

of our stellar neighbors near the edges of

the Milky Way. As the spacecraft cruise

gracefully through the solar wind, they

are examining the space around them

with instruments that study fields, par-

ticles and waves. In May 1993, scientists

concluded that the plasma-wave experi-

ment was picking up radio emissions that

originate at the heliopause — the outer

edge of our solar system.

The heliopause is the outermost bound-

ary of the solar wind itself, where the

interstellar medium restricts the outward

flow of the solar wind and confines it

within a magnetic bubble called the he-

liosphere. The solar wind is made up of

electrically charged atomic particles com-

posed primarily of ionized hydrogen that

stream outward from the Sun.

Exactly where the heliopause is has been

one of the great unanswered questions

in space physics.

By studying the radio emissions, scien-

tists now theorize the heliopause exists

some 90 to 120 astronomical units (AU)

from the Sun. (One AU is equal to about

150 million kilometers, or the distance

from Earth to the Sun.)

The Voyagers have also become space-

based ultraviolet observatories, with their

unique locations in the universe lending

astronomers the best vantage points they

have ever had for looking at celestial

objects that emit ultraviolet radiation.

The cameras on the spacecraft have

been turned off; the ultraviolet instru-

ments are the only functioning experi-

ments on the scan platforms. Voyager

scientists expect to continue to receive

data from the ultraviolet spectrometers

at least until the year 2000. By that time,

there will not be enough electrical power

for the heaters to keep the ultraviolet

instruments warm enough to operate.

Yet there are several other fields and

particles instruments that can continue

to send back data as long as the space-

craft stay alive. These include the cosmic-

ray subsystem, the low-energy

charged-particle instrument,

the magnetometer, the plasma

subsystem, the plasma-wave sub-

system and the planetary radio

astronomy instrument. Barring

catastrophe, JPL should be able

to retrieve Voyager information

for another 20 to 30 years.

Launch Launch
5 Sept 77 20 Aug 77

VOYAGER 2

Neptune
25 Aug 89

Jupiter
5 Mar 79

Uranus
24 Jan 86

Jupiter
9 July 79

Saturn
12 Nov 80

VOYAGER 1

Saturn
25 Aug 81
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I N T E R N A T I O N A L  H I S T O R I C  M E C H A N I C A L

E N G I N E E R I N G  L A N D M A R K

T H E  V O Y A G E R  S P A C E C R A F T —

I N T E R P L A N E T A R Y  E X P L O R E R S,  1 9 7 7

Voyagers 1 and 2 were launched in 1977 to meet a solar

system alignment that occurs only once every 176 years.

Both spacecraft sent back valuable pictures and informa-

tion of Jupiter and Saturn and their satellites. Voyager 2

sailed on to explore Uranus and Neptune. Engineering

subsystems provided power and stabilized the spacecraft.

Onboard computers controlled flight and transmitted data

to Earth independent of human control. These systems

made the Voyagers the most intelligent spacecraft ever

built. The Voyagers now are exploring near the edge of

our solar system and will return useful data well into the

21st century.

The American Society of Mechanical Engineers — 1993
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