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Lunar Roving Vehicle

Inside the LM the astronauts will take with them
to the surface a four-wheeled vehicle that can be
used to transport themselves and equipment over
the lunar surface. It is termed the Lunar Roving
Vehicle (LRV) or Rover (figure 12). It is pow-
ered by two silver-zinc, 86-volt batteries and has
an individual electric motor for each of the four
wheels. An early version of the Rover, used for
astronaut training, is shown in figure 13. The
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ANTENNA ANTENRA
LUNAR SURFACE
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Rover deployment scheme is shown in figure 14.
There is a navigation system that contains a direc-
tional gyroscope and provides information as to
distance traversed as well as heading. In addition
to the astronaut’s oral descriptions, television pic-
tures are telemetered back to Mission Control in
Houston from the Rover. These pictures will be
shown over the commercial TV networks.

16mm DAC
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BUDDY UMBILICAL
SYSTEM BAG

LRV REAR PAYLOAD PALLET
(TOOLS, ETC, NOT SHOWN)

FIGURE 12.—The lunar Rover. Both astronauts sit in seats with safety seat belts. About 7 minutes are require to fully
deploy Rover. The capacity of the Rover is 970 pounds. The vehicle will travel about 10 miles per hour on level
ground. The steps necessary to remove it from the LM and to ready it for use are shown in Figure 14.
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F1eUrE 18.—General layout of the ALSEP. The sizes of the astronaut, equipment, and lunar features are drawn to
different scales. Locations are shown in true relation to the surface features of the Moon.

where it is then lost into cold space by radiation.
It is the function of the Heat Flow Experiment
(HFE) to measure the amount of heat flowing to
the surface at the Hadley-Apennine site.

At the present time, the heat flowing to the sur-
face of the Moon from the interior has been pro-
duced mostly by decay of the natural radioactive
elements thorium, uranium, and potassium. Meas-
urements made directly on the lunar samples re-
turned to Earth by Apollo 11, 12, and 14 have
revealed the presence of significant amounts of
these elements. The normal spontaneous decay of
these elements into other elements slowly releases
energy. The decay process is similar to that used
In nuclear reactors on Earth to generate electrical
power from uranium. In the Moon, most of the
energy appears in the form of heat which raises
the temperature of the interior of the Moon.

ig

In addition to the amount of radiocactive mate-
rial present, the internal temperature of the Moon
depends on other parameters. The thermal prop-
erties of Junar rocks are equally important. The
thermal conductivity of a material is a measure
of the relative ease with which thermal energy
flows through it. Rather well-known is the fact
that metals are good conductors and that fiber-
glass, asbestos, and bricks are poor conductors.
Most of us would never build a refrigerator with
copper as the insulation. Values of the thermal
properties of rocks are closer to the values of fiber-
glass than to those of copper and other metals.
Rocks are fairly good insulators.

The Heat Flow Experiment has been designed
to measure the rate of heat loss from the interior
of the Moon. To obtain this measurement, two
holes are to be drilled into the surface of the Moon
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FI6URE 20.—The ALSEP central station. This eguipment
is connected electrically to each of the other ALSEP
experiments. It is a maze of electronics that accepts
the electrical signals from various experiments and
converts them into a form suitable for transmission by
radio back to the Earth. The pole-like feature on top of
the central station is a high-gain antenna. It is pointed
towards the Earth. Commands may be sent from the
Earth to the central station to accomplish various
electronic tasks.
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F1eure 21.—Radioisotope Thermal Generator. This equip-
ment provides all of the power used by the ALSEP. It
furnishes continuously about 70 watts,
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by one of the astronauts to a depth of about 10
feet by means of the drill sketched in figure 22.
After each hole is drilled, temperature sensors
(platinum resistance thermometers) are placed at
several points in the lower parts of the holes and
several thermocouples (for measuring tempera-
tures with lower precision) are placed in the upper
portions of the holes. See figure 23. The thermal
properties of the rocks will be measured by the
equipment that is placed in the hole, they will also
be measured on samples that are returned to the
Earth.

Because the temperature of the rock is disturbed
by the drilling process, the various measurements
for heat flow will be taken at regular intervals
over several months. As the residual heat left
around the hole from drilling dissipates with time,
the temperatures measured in the experiment will
approach equilibrium.

The great importance of the HFE derives from
the fact that knowledge of the amount of heat
flowing from the interior of the Moon will be used
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Ficure 22.—Lunar Surface Drill. This drill will be used
to drill holes on the Moon to a depth of about 10 feet.
It is electrically powered and operates from batteries.
The treadle is used to steady the drill stem and to deflect
cuttings from striking the astromaut. Two holes are
used for the heat flow experiment and =a third one is
used to obtain samples for study back on Earth.





