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Figure 2-28. Data Subsystem Central Station Timer
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Figure 2-29.

delayed command sequencer in the command decoder.
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Data Subsystem Central Station Timer, Block Diagram

The 720-day closure oc-

curs only once and initiates a permanent off command to the ALSEP transmitter.
The commands activated by the command decoder delayed command sequencer

are listed in Table 2-10.
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Table 2-11. Data Subsystem Data Processor Leading Particulars
Characteristic Value
_ |
~ Digital Data Processor |
Height 2. 8 inches
Width 3.94 inches
Length 6. 25 inches
Weight 2. 60 pounds

Power consumption

Less than 0.5 watts

Analog Multiplexer/ Converter

Height

Width

Length

Weight _
Power consumption

2. 62 inches

4.2 inches

5.9 inches

1.86 pounds
Approx. l.44 watts

HIGH
RELIABILITY "
CHANNELS M * ANALOG
—— (1-15) U DATA TO
L BUFFE PROCESSOR
DATA - 4
INPUTS I A/D CONVERTER
NORMAL o
——{ CHANNELS = i
(16-90) E ANALOG
DATA TO
X BUFFER PROCESSOR
ADVANCE E Y
PULSE SEQUENCER A/D CONVERTER
FROM — 7| vrocic .
DATA
PROCESSOR R
~ PULSE TO
" FRAME
COUNTER
Figure 2-33. Data Subsystem Analog Multiplexer /Converter,

Block Diagram
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variable current sources of a 0 to +5 vdc varying dc level for telemetry informa-
tion. Temperature measurement is accomplished with a thermistor attached to
the photocell and a series resistor, located on the card to optimize thermistor
sensitivity and provide a 0 to +5 vdc telemetry signal.
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Q-IZVDC / (ANALOG MULTIPLEXER)
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+5VDC : _
o-ASTRONAUT -0 DATA PROCESSOR Y
CONTROL SW RELAY
Y ON DATA PROCESSOR
o—MD DRIVER ® POWER CONTROL
ANALOG MULTIPLEXER
-0 (CONTROL)
o DATA PROCESSOR
(CONTROL)
g oG — O DATA PROCESSOR
(CONTROL)
Figure 2-42. Command Receiver and Data Processor Power Control
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Figure 2-50. PSE Thermal Control Function, Block Diagram
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Figure 2-51. PSE Power Converter Funétion, Block Diagram
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Figure 2-56. ME Sensor Orientation Function, Block Diagram

Throughout operation, the physical attitude of the ME relative to the lunar surface
is monitored by an electronic level detector that uses a capacitance pickup and
measures attitude +15° in two axes. The detector is mounted on top of the EGFU
and relays level status data to Earth as part of the ME engineering data. Data on
the ME physical attitude is used in interpreting the ME scientific data.

In the normal scientific mode, the three sensors have a fixed orientation. Each
sensor is pointed along the axis line of its support arm in a direction away from
the EGFU. This position is considered the reference or 0° position for sensor
orientation in the scientific mode.

In the calibration mode, the three sensors are flipped, in turn, through 180°. In
the site survey mode, the three sensors, in turn, are gimbaled 90° and then flipped
through 90° and 180°. To accomplish the site survey, all three sensors must be
aligned parallel to each of the coordinate axes in turn, as shown in Figure 2-57.

Sensor flipping and gimbaling is best understood by projecting oneself into the
same position that the sensor has in the 0° reference position pointed along the
axis line of its support arm in a direction away from the EGFU and imaging the
sensor's view.
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Figure 2-65. SWE Modulation Function, Block Diagram

2-111. SWE Staircase Generator - The staircase or stepgenerator produces 14
voltage steps for the measurements of protons and seven voltage steps for the meas -
urements of electrons. The generator consists of a precision current source that
feeds one of two current levels to seven precision resistors. The inputs to this
circuit are various logic levels which program the required output voltage magni-
tude. The output is a precise voltage equal to the current source times the paral-
lel combination of any or all of the seven precision resistors. The maximum out-
put voltage is +10 volts. The voltage is fed to the voltage control amplifier.

2-112. SWE Voltage Control Amplifier - The voltage control amplifier feeds both the
+HV and -HV chopping circuits. The amplifier multiples the input signal by a
factor of three and provides sufficient power to operate the HV generator circuits.,
The accuracy of the generated HV is determined by the accuracy of the output of
the voltage control amplifier.

To protect the SWE from high voltage arcing during its initial outgassing period
on the lunar surface, the gain of the voltage control amplifier is kept somewhat
lower than its final value until a command signal is received from Earth. The
command signal, consisting of dust cover release commands repeated at close
intervals, is received by the data subsystem and fed through the input of the SWE
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format to the bi-phase modulator of the data subsystem for modulation and down-
link transmission,

The analog-to-digital converter calibration circuit provides a two-point check on
the multiplexer converter by monitoring resultant output of applying the 1.75 vdc
and 3,75 vdc input voltages.

2-172. ASE Power Control Function. Operating and standby (survival) power is
supplied from the power distribution unit (PDU) to the ASE at +5, +15, -12, and
+29 vdc (Figure 2-81). Current limiters in power circuits prevent over-voltage
from damaging the ASE components and conversely the ASE from overloading the
PDU in the event of malfunctions. In the ALSEP data subsystem the +29 vdc line
is prevented from carrying current greater than 500 + 50 milliamperes by a cur-
rent sensor that causes the 29-volt power to be switched from the operational
power bus to the standby power line whenever the current exceeds this value for
more than 0.5 millisecond. The +15 volt line, the +45 volt line, and the -12 volt
line are limited to 150, 500 and 150 milliamperes respectively in the ASE power
control circuitry.

+29V
, OPERATING POWER +29V (OPERATING)
+29V STANDBY POWER 1 +29V (STANDBY)
RELAY
RESET
FROM DATA DRIVER : >To ASE
SYSTEM FUNCTIONS
SUB RELAY RESET
POWER SIGNAL
+15V X ) +15V
+5V -] RELAA | currRENT +5V
* AWER 1 LIMITER Tk
L ~i2y »! SWITCH - Bl
POWER

INTERRUPT SIGNAL

Figure 2-81. ASE Power Control Function, Block Diagram
2-173, SAFETY FEATURES

Both the thumper and mortar package assemblies contain ordnance devices and,
therefore, safety has been a major consideration in the designs. A discussibn of
the electrical and mechanical safety features of each and their use on the lunar
surface is given in detail below.

2-174, Thumper-Geophone Assembly. The thumper contains 21 Apollo Stan-
dard Initiators (ASI's). The ASI's are rated at one ampere 'no fire' and three
ampere 'all fire". The ASI, as a component, will generate a pressure of
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Table 2-32. Apollo Lunar Hand Tools (cont )

Tool Nomenclature

Description and function

Tongs

Brush/Scriber /Hand Lens

Spring scale

The tongs are designed to allow the astronaut to
retrieve small samples from the lunar surface
while in a standing position. The tines are of
such angles, length, and number to allow sam-
ples from 3/8-inch diameter to 2 1/2-inch
diameter to be picked up. This tool is 26 1/2-
inches in overall length.

A composite tool

(1) Brush - To clean samples prior to selection
(2) Scriber - To scratch samples for selection
and to mark for identification

(3) Hand lens - Magnifying glass to facilitate
sample selection

To weigh lunar material samples to maintain weight
budget for return to Earth.

Surveying and Photographic Instruments

Instrument staff

Gnomon

Color chart

The staff provides steady support for photography.
The staff breaks down into two sections. The
upper section telescopes to allow generation of a
vertical stereoscopic base of one foot for photo-
graphy. Positive stops are provided at the
extreme of travel. The bottom section is avail-
able in two lengths to suit the staff to astronauts
of varying sizes. The device is fabricated from
tubular aluminum.

This tool consists of a weighted staff suspended
on a two-ring gimbal and supported by a tripod.
The staff extends twelve inches above the gimbal
and is painted with a gray scale. The gnomon is
used as a photographic reference to indicate
vertical sun angle and scale. The gnomon has a
required accuracy of vertical indication of 20
minutes of arc. Damping is incorporated to
reduce oscillations.

The color chart is painted with three primary colors
and a gray scale. It is used as a calibration for

lunar photography. The scale is mounted on the tool
carrier but may easily be removed and returned to

Earth for reference. The color chart is six inches
in size.
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Table 3-2. ALSEP Flight Article Spares (cont)

Part
Nomenclature Quantity Number Note
Boyd bolt 2 CA2773-8-1
Boyd bolt 4 CA2773-10-1
Boyd bolt 8 CA2773-14-1
Boyd bolt 4 CA2773-18-1
Boyd bolt 4 CA2773-20-1
Boyd bolt 4 CA2773-24-1
Boyd bolt spring 25 CS1014
Boyd bolt nut 25 SP1015
Accordion rivet 50 PC47290
Accordion rivet 50 PC47289
Boom attachment release assembly 3 2335501 -1
Boom attachment release assembly 3 2335501-2

3-4, Level A Maintenance at KSC. Level A maintenance at KSC consists of those
actions required to receive the flight system from BxA, and install it in the LM.
It includes receiving-inspectign, fit checks, and functional checks in the sequence
illustrated in Figure 3-2. Any discrepancy requires a Material Review Board
disposition. If an article cannot be used as is, it is replaced with a flight article
spare which is requested from Level A BxA.

3-5. MAINTENANCE LEVEL B (SPECIALIZED)

Maintenance level B consists of factory repair and overhaul of ALSEP flight
equipment. It will consist of detailed repair, overhaul, and component/part re-
moval and replacement as well as required adjustments and calibration necessary
to achieve the high level of ALSEP performance.

3-6. GROUND SUPPORT EQUIPMENT (GSE)

ALSEP GSE includes test sets, exciters, simulators, handling equipment, and
selected standard tools and test equipment. Corrective maintenance for the STS
includes self-test diagnostic programs (in conjunction with the "ALSEP System
Test Equipment Field Maintenance Manual'') to fault-isolate to the black box,
panel, component, part, or to a functional circuit group of logic cards in the
programmer /processor,

Maintenance beyond the level A capability will be accomplished at specialized re-
pair (level B maintenance) levels, or by vendor services, ALSEP peculiar de-
liverable GSE will be directed to Bendix (or Bendix subcontractor), for repair as
required.
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4-25. Flight Four - Flight four will carry the suprathermal ion detector exper.-
ment (SIDE), the PSE, the CPLEE, and the active seismic experiment {ASE).

All but the ASE deployment have been discussed in previcus paragraphs; there-
fore the following steps cover deployment of the ASE only. (Figure 4-4)

Step Event

1 Remove thumper -geophone assembly and mortar package from experi-
ment package, assemble thumper, and partially deploy mortar package.

2 Using UHT turn central station ASE safe/enable switch to enable.

3 Emplace goephones at 10, 160, and 310 foot points along a Northwest
line, deploying geophone and thumper cables enroute.

4 Return along the geophone cables activating the thumper at the marked

intervals; approximately every 15 feet. Return to central station after
final thumper activation.

5 Using UHT turn central station ASE safe/enable switch to safe.

6 Remove safety rods from mortar package, turn on mortar package safe/
arm switches, return to the central station and enable the ASE,

The mortar package and grenades will be activated by commands from MSFN on
Earth some time (approximately one year) after the astronauts and LM have left
the Moon.

4-26. Antenna Aiming - The final step in all deployment sequences before return-
ing to the LM is to verify, and correct if necessary, the alignment and leveling

of the central station antenna. The following operations, performed in the
sequence shown, effect antenna aiming:

a. Set the antenna in elevation.

b. Set the antenna in azimuth.

c. Level the mechanism.

d. Align the shadow with the marked null line.

On completion of antenna aiming, all four settings are checked and readjusted as
necessary. Any readjustment in leveling may require further adjustment of the
shadow null setting. Refer to Figure 4-11 for location of adjustments and posi-
tion readouts,

The ALSEP antenna is pointed to the mean position of Earth by means of the ele-
vation, azimuth, and shadow adjustments. The three gimbal mechanisms pro-
vide null and angular adjustments through worm and wheel gears at a 72:1 ratio.
Correction range for each adjustment is as follows:

a. Sun shadow null £ 15 degrees
b. Azimuth angle £ 90 degrees
c. Elevation angle + 50 degrees































































































http:comma.nd
http:Do;CII~l.ll



http:E~J'im.nt

















































































http:13.Z9.45.61
http:9.ZS.41.57












http:180politi.on
http:POliti.on









http:51.55,59.63,67,75,79,83.87
http:53.61.65.69.77.81.85.93.97






























































































	Title Page

	Front Matter
	Table of Contents

	I. Mission Description

	II. Subsystem Description

	III. Maintenance

	IV. Operations

	Glossary

	Index

	Appendix A

	Appendix B





