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PREFACE
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1.1

SECTION 1

INTRODUCTORY INFORMATION

ALSEP'S 1 THROUGH 4 ABBREVIATIONS AND ACRONYMS

ac
ACCPT
ACK
A/DC
Adc

AGC
ALIGN
ALSEP
A/F

ASE

AZ

Bl

BER
BPS

C

CAL
CALC
CB
CBL
CCGE
CCGE/A
CCGE/D
CCIG
CCw
CH

CH
CHAN

CLD

CNT
CNTS
CNTR

NOTE
Due to reduction requirements, acronyms
vhich would normally be in lower case,
for example, "dc," will appear in upper
case on drawings. The text will, how=-
ever, conform to NASA standards,

alternating current

accept

acknowledge

analog-to-digital converter

amperes dc

address

automatic gain control

alignment

Apollo Lunar Surface Experiments Package

automatic/forced

amperes

antenna

approximate, approximately

armed

ascent

Active Seismic Experiment

automatic

azimuth

bottom location of structure temperature
base
bit error rate

bits per second

centigrade
calibrate
calculated
circuit breaker
cable

Cold Cathode Gage Experiment (part of SIDE)

enalog and digital ID readout from CCGE

Cold Cathode Ion Gege (instrument portion of CCGE)
counterclockwise
channel
change
Channeltron; used in CPE as:
CHAN/1 Channeltron P/S #1
CHAN/2 Channeltron P/S #2
CHAN/HI Channeltron Voltage Increase ON
CHAN/LO Channeltron Voltage Increase OFF
cold
command
count
counts

counter

ALSEP 1




ALSEP 1

COoMM communications

CONV converter

CPLEE or CPE Charged-Particle Experiment (full name is Charged-Particle Lunar Environment
Experiment)

CPS cycles per second

[o13] central station

CTL control

CUR current

CVR cover

CVR/S cover and seal (used on SIDE)

CVW command verification word

CW clockwise

dab decibels

dbm decibels with respect to one milliwatt

de direct current

DEC decoder

DECR decrease

DEF deflection

DEG degrees

DESC descent

DET detector

DIG digital

DIR direction

DIR/V direction and speed (used on PSE)

DISSIP dissipation

DLAY delay

D/P data processor

DPLY deploy

DRT dome removal tool

PET] Data Subsystem; components include:

DSS/A Anslog Data Processor
DSsS/D Digital Data Processor

DSS/PROC Complete Data Processor (Redundant)

EGFU Electronics/Gimbal-Flip Unit
ENBL enable

EPS Electrical Power System
EV electron volts

EXP experiment

EXT external

F fuse

F Fahrenheit

FET field effect transistor
FILT filter

FLD field

FREQ frequency

FTT fuel transfer tool

FWD forward



GDT
GEO
GLA
GMBL
GND
GT

HBR
HECPA

HI
HTR

HT/S

Hz

ip

IN
INCR
IND
INHIB
INIT
INST
INSUL
INT

ke
kHz
kV

LBR
LECPA
LIM

Lo
LONG
L/0
Lo3
Lp
LSB
LSD
LSM
LVL

gradient sensor delta temperatures (HFE)
geophone

Grenade Launch Assembly {a component of ASE)
gimbal

ground

gradient sensor ambient temperatures (HFE)

high bit rate
High-Energy Curved Plate Analyzer (a component of SIDE)
Heat Flow Experiment
high
heater: On HFE there are two cases:
HTR/HK High Conductivity Heater
HTR/LK Low Conductivity Heater
heat sink
high voltage

hertz

identification
input

increase
indication
inhibit
initiate
instrument
insulation

internal

Kelvin
kilocycles
kilohertz
kilovolts

latitude

low bit rate

Low-Energy Curved Plate Analyzer (a component of SIDE)
limit

Lunar Module

low

longitude

local oscillator

loss of signal

long period (PSE sensors)
least significant bit
least significant data
Lunar Surface Magnetometer

level

1i-3
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MCC
MDE
MEAS
MeV
MHz
MIN
MOCR
MOD
MODE

ms
MSB
MSD
MSFN
MTR
MUX
mV

nW/cm

NA
N/A
NEG
NORM
NRZC

OPER
0/s
0sC
o/
ouUT

PA
pA
PCM
PCT
PCU
PDR
PDU
PET
PHYS

PKG

milliampere

milliamperes dc

message acceptance pulse

maximum

megacycle

Mission Control Center

mode

measurement

million electron volts

megahertz

minimum

Mission Operations Control Room

module

operating modes are defined as follows:
For HFE
MODE/G gradient mode
MODE/HK  high conductivity mode
MODE/LK  low conductivity mode

millisecond

most significant bit

most significant date

Manned Space Flight Network

motor; on PSE, the three motors are MTRX, MIRY, and MTRZ

multiplex
millivolts

milliwatts per square centimeter

nanoamperes
not applicable
negative
normal

Non-Return to Zero Type C (Change)

operate
offset
oscillator
one-time

output

power amplifier

picocamperes

pulse code modulation

percent

Povwer Conditioning Unit

power dissipation resistor

Power Distribution Unit

package elapsed time

physical; on CPE used as follows:
PHYS/AN Physical Analyzer (sensor assembly)

packege

ALSEP 1



» ALSEP 1

} PL plane
e PLT plate
PM phase modulation
POS positive
. POSN position
PRE/LIM pre-limiting
PRE/REG pre-regulator (a component of the SIDE power supply)
PRI primery; on ALSEP used as follows:
PRI/ST primary structure
P/sS power supply
PSE Passive Seismic Experiment; also:
PSE/LP long period sensors
PSE/SP short period sensors

PSE/LP/SP long and short period sensors
Long period sensors are further defined as PSE/X, PSE/Y, and PSE/Z while
PSE/XY denotes the two horizontal long period sensors

PWR pover

R resistor (used as Rl and R2)

RCVD received

RCVR receiver

RPT ring sensor delta temperature (HFE)
REF reference

REG regulator (also used as "register" on ALSEP)
REV reverse

RF radio frequency

RLY relay

R/S remote site

RST reset

RT rate (as in BIT RT, CNT RT, etc.)

RT ring sensor ambient temperatures (HFE)
RTC real-time command

RTG Radioisotope Thermoelectric Generator
SCI scientific

SEC second

SEL select

SEQ sequence, sequentialj used on HFE as:

SEQ/FUL  Full Sequence
SEQ/P1 Probe 1 Sequence
SEQ/P2 Probe 2 Sequence
Used on ASE as:
SEQ/S Sequential Single

SEQ scientific equipment

SIDE ’ Suprathermal Ion Detector Experiment; also:
SIDE/A analog and digitel voltages
SIDE/D or readings

SIDE/HE high-energy analog data
SIDE/LE low-energy analog data
SIDE/LHE 1least significant high-energy digital data
SIDE/LLE least significant low-energy digital data

1-5
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SIDE/MHE most significent high-energy digital data
SIDE/MLE most significaent low-energy digital data

SIG signal

SLA Spacecraft Lunar Module Adapter

SNSR sensor

SP short period (PSE sensor)

SPST single pole single throw

STA status

STBY standby

s/8 samples per second, signal strength

SWs Solar Wind Spectrometer

SYNC synchronization

5W switch

SUP supply

SYS system

T temperature (also used as "thermsl" on ALSEP)
TC thermocouple (on HFE, four cable ambient temperatures are read on each probe)
TEMP temperature

THERM thermal

™ telemetry

UHT Universal Handling Tool

USB unified S-band

v volts, velocity (used to indicate "speeda"™ on PSE in "LVL DIR/V")
Vac volts ac

Vde volts de

vCco voltage controlled oscillator

V/FILT Velocity Filter, a component of SIDE

W watts

Wl, W2, W3 wall locations of structure temperature sensors
XMTR transmitter

XTAL crystal

XYZ, axes of LSM, where XY0O indicates

XYO) X, or Y, or neither

@ phase
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1.2 DRAWING SYMBOL STANDARDS

1.2.1 GENERAL DRAWING INFORMATION

A. ZONE REFERENCE

X COORDINA Y COORDINATE
ORDINATE — Vs

AZl
XXX
AVVHEN THIS NUMBER APPEARS IT REFERS

TO ANOTHER DRAWING. WHEN THERE IS
NO NUMBER THE ZONE REFERS TO ANOTHER
AREA ON THE SAME DRAWING .

B. POWER INTRA-DRAWING ZONE REFERENCE

TO POWER
oao ¥ O
| FROM POWER
SOURCE

C. SYSTEM INTERCONNECT

—C

D. DRAWING NOTE REFERENCE

>
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1.2.2 LINE LEGEND

A. RF CABLE

B. ELECTRICAL LINE, POWER AND CONTROL

—

1. ELECTRICAL, CONNECTED

2. ELECTRICAL, CROSSOVER

C. DIRECTIONAL FLOW ARROWS

—_— @ —

1-8
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D. COMPONENT ENCLOSURES (TYPICAL)

XXXXXX TITLE

(DIRECTORY TYPE)

1. MAIN ENCLOSURE

1/16-INCH SOLID BLACK LINE

1/32-INCH SOLID BLACK LINE

3. COMPONENT ENCLOSURE WITH CREW (MANUAL CONTROL )s mm

1/16-INCH DASHED BLACK LINE
4, EXPERIMENT INTERFACE

1/8-INCH DASHED BLACK LINE

EXPERIMENT ¥ ALSEP

2. SUB ENCLOSURE

E. MECHANICAL LINKAGE

F. TIMING PULSES

sounce—-< HZ > _———— -

T
P




ALSEP 1

G. TWO-UNIT INTERFACE

<<—>
<<—>

1.2.3 TELEMETRY SYMBOLS

A. MEASUREMENTS TELEMETERED

/_XK__ MEASUREMENT NUMBER
[ 4—%—— MEASUREMENT NAME

—— PARAMETER RANGE

$ CHANNEL OR NOTE
NOT USED IN ALSEP 1

B. METERS

ACTUAL

ART WORK

C. SINGLE SOURCE SENSOR

(POWER)> | OUTPUT
T

—-®<__ COMMAND NUMBER

1-10
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1.2.4 ELECTRICAL SYMBOLS

A. SWITCHES

1. MOMENTARY CONTACT

DY oA

A

2. LATCHING CONTACT

DY ol

" —

3. SOLID PUSHBUTTON

(PUSH TO OPEN)

—— el o——

—ealo—

—_— ——

B. FUSES

MA

—N\—

1-11

. RELAYS

1. MOMENTARY CONTACTS
A
2. LATCHING CONTACTS
[ —

3. NON-LATCHING RELAY
SHOWN IN DE-ENERGIZED
POSITION

—

| A—-——-—

S

'

4. LATCHING RELAY

NOMENCLATURE
LOGIC NO.

] —

)

._—__._._
% NOMENCLATURE

LOGIC NO,

' -




ALSEP 1

D. RELAY OR SOLENOID DRIVER

POWER >_——l
RD
SIGNAL >——— oR__

[}
PWR }
_"Lo-—
E. BUSES A
1. SYMBOL (LENGTH MAY VARY)
BUS FEED BUS OUTPUT NEG BUS

2. DESIGNATION

VXXX

F. GROUNDS

1. SYSTEM

1

2. FLOATING OR CONTROLLED

; ;XXX*— NAME

1-12
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G. TRANSFORMERS

POLARITY DOTS
'3 g' INDICATE IN

e CORE

Py POLARITY DOTS
& INDICATE OUT
OF PHASE

PHASE
H. CAPACITOR
| L
N
I. DIGITAL INVERTER
I
- J. GATES
" 1. AND
]
®
2. NAND
%
3. OR
mnsa—
+
4, NOR

1-13
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K. TIME DELAY 0. TRANSISTORS

1. NPN

0
—MS

L. ELECTRICAL FILTER

— | FILTER —— NOTE:

WHEN SHOWN, HS
DENOTES HEAT SINK
MOUNTED.

M. MODULATOR 2. PNP

T
M —@

N. DEMODULATOR

P. NON-AMPLIFYING DEVICE,
IDENTIFIED

XXX —

1-14
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Q. DIODES V. THERMOSTAT
' 1. GENERAL
E
2. ZENER RANGE XXX
l ﬂ W. ANTENNA
3. CONTROL RECTIFIER NAME

(TYPE OR FUNCTION)

&

R. POTENTIOMETER

T

X. PHOTOELECTRIC CELL

)
S. HEATER Y. AMPLIFIER
' PWR
INPUT
INVERTED
XXX WATTS INPUT ouTPUT

T. FIXED RESISTOR

XXX RATING
NN\~

U. THERMISTOR DC, PRE OR BUFFER

E AS INDICATED

1-15
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1.2.5 SPECIAL ALSEP SYMBOLS
A. ASTRONAUT Fe—=—====1

SWITCHES i oFf |
i
— 1 e

-1 |

. X

1. ASTRONAUT 1180° I
SWITCH 1 oW BY-PASSES PCU 1
i | HoLD OFF cIRCUIT

| |

| |

ASTRO SWITCH 1

L-------‘

2. ASTRONAUT SWITCH 2

r i * R R N B N | 1
1 I
|
= ;
llsoo/_‘ I TURNS ON XMTR B, DATA
] oW I PROCESSORY AND RESETS
i | COMMAND RECEIVER
I | CIRCUIT BREAKER

IL ASTRO SWITCH 2 !

3. ASTRONAUT SWITCH 3
F " T - -

g EXP 30N

] EXP 4 ON
T Exp 2 ON
—

1

I

i

1

|

I TURNS TO OPERATE,
—L§ EXP 1(PSE), EXP 2 (LSM),

|

i

i

i

i

|

-

— g EXP 4 (SIDE), AND EXP 3
(SWS), IN THAT ORDER
(MOMENTARY CONTACTS)

i
!
i ASTRO SWITCH 3

1-16



B. FARADAY CUP (SWS SENSOR)

__f__

I
L
I
-
)
I
Y

.f

SEC

ALSEP 1
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D. SIDE SENSOR ASSEMBLY

la— BUST
covER
APERTURE NO 2 APERTURE 80 1
o SEAM
COLLIMATOR
COLLMATOI——q
VELOCITY
FILTER
CHARMEL TN
CHANNELTRON NO 2 (B3

HIGH ENERGY CURVED
PLATE ANALYZER

1-1

!

COLLIMATOR

LOW ENERGY CURVED
PLATE ANALYZER

8
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E. COLD CATHODE ION GAGE

1050 GAUSS
MAGNETIC FIELD

IRARALIAAL,
\ e

CATHODE

g ANODE

VOLTAGE
INPUT

F. MOTOR (USED IN PSE AND LSM) -

l
/;;"“\““==~:~ o,

1-19
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SECTION 2

GENERAL DESCRIPTION

ALSEP DESCRIPTION

The Apollo Lunar Surface Experiments Package (ALSEP) system consists of a set of scientific in-
struments to be placed on the moon's surface by the Apollo flight crew. These instruments will
remain on the moon to collect and transmit data for approximately two years. For self-suffi-
cient operations, the ALSEP system includes a nuclear power supply, mechanical support, thermal
protection, and data hendling equipment. These supporting subsystems provide a flexible central
station containing the electrical power, command, telemetry, and structural/thermal subsystems
to operate with various combinations of the following scientific experiment subsystems: Passive
Seismic, Active Seismic, Magnetometer, Solar Wind Spectrometer, Suprathermal ITon Detector/Cold
Cathode Gage, Heat Flow, Charged-Particle Lunar Enviromment, and Cold Cathode Gage. Weight and
volume restrictions of the Lunar Module preclude carrying all eight experiment subsystems on any

One flight. This ALSEP Systems Handbook deals with the ALSEP 1 package containing the PSE, LSM,

SWS, and SIDE/CCGE (Figure 2-1).
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F
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=359 7]
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Lunar module (LLM)

SIDE/CCGE

<
c
c
U
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c
<

Subpackage no. 1

SWS

Figure 2-1.- ALSEPAM interface.
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ALSEP 1
SECTION L4

ELECTRICAL POWER SUBSYSTEM

b1 SYSTEM DESCRIPTION

R The electrical power subsystem provides the electrical power for lunar surface operation of the ALSEP.
Primary electrical power is developed by thermoelectric action with thermal energy supplied by a radio-
isotope source. The primary power is converted, regulated, and filtered to provide the six operating

voltages for the ALSEP experiment and support subsystems.

The components are a radioisotope thermoelectric generator assembly, a fuel capsule assembly, a power
conditioning unit, and a power distribution unit.

4.1,1 Radioisotope Thermoelectric Generator (RTG)

A. RTG Commands - No command capability.

B. RTG Telemetry - Four temperatures, one output voltage, and one output current (Tables 6-VIII and 6-X).

C. Output - 68 watts, nominal.

1.2 Power Conditioning Unit (PCU)

The PCU performs three major functions:
A. Voltage conversion

B. Voltage regulation

C. RTG protection

Fach power conditicner consists of a de-to-dc power converter (inverter and rectifiers), which converts

the RTG 16-volt input to the six operating voltages, and a shunt current regulator to maintain the output

voltages within approximately +1 percent. The input voltage is also regulated by this action by maintaining

a constant load on the RTG. It is necessary to keep a constant load on the generator to prevent over-

heating of the thermocouples in the RTG.

The +16 volts from the RTG is applied through the switching circuit to the selected de-to-de converter,

applying power to the inverter and completing the shunt regulation circuit. Applying power to the

inverter permits it to supply ac power to the rectifiers that develop the dec voltages applied to the
filters,

The outputs from the filters are the six operating voltages applied to the data subsystem.
Output and input voltages are regulated by feedback from the +12-volt output to the shunt regulator. The

+12-volt feedback is also applied to the switching circuit for over or under voltage determination and
switching to the redundant inverter and regulator, if necessary.

by the l2-volt feedback.

All the output voltages are regulated

4.1.3 Power Distribution Unit (PDU)

The PDU distributes power to experiment and central station subsystems and provides circuit overload

protection and power switching of selected circuits. The PDU also provides signal conditioning of

selected central station and RTG telemetry monitor signals prior to input to the analog multiplexer

for analog-to-digital conversion and subsequent data transmission to earth.

4,1.3.1 Power-off sequencer.- (Refer to Figure 4.2.) The power-off sequencer of the PDU detects minimum reserve

power and sequentially turns to standby up to three preselected experiments to bring the power reserve
within acceptable limits.

The minimum reserve power is detected by monitoring the Voltagé across the

shunt regulator transistor. This voltage is applied to an operational amplifier used as a level detector.

An RC delay network is employed at the output of the level detector. The output of the delay is applied

to a second level detector which drives the power-off sequencer logic. This arrangement turns on the

power-off sequencer logic input gate when the reserve power drops below the levels as follows:

Reserve Power to Start Experiment Turn-Off (135 ms Delay):
0.78 watts +0.57 watts

4-1
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4,1.3.3

ALSEP 1

Experiment Turn-Off Sequence, via the Power-Off Sequencer, is as follows:
A. Experiment #4 (SIDE/CCGE)

B. Experiment #3 (SWS)

C. Experiment #1 (PSE)

NOTE

Experiment #2 (LSM) is not

in the turn-off sequence.
The sequencer decoding gates are connected so that upon turn-on of the logic input gate, an output
ground level signal is provided during the count between 1 and 9 milliseconds to the SIDE/CCGE power
standby relay driver. This relay removes experiment operate power and applies power to the standby
line. If the overload persists, the ground level signal supplied to the SIDE/CCGE standby line is
removed and a ground level signal is applied to the SWS power standby command input during the next
8-millisecond period (when the count is between 9 and 17 milliseconds). If overloading persists, the
sequencer could continue in the same manner until the Passive Seismic Experiment (PSE) is in the
standby mode. If, however, the overload is removed within the sequence, the counter will be reset
in 2 milliseconds after & satisfactory power reserve signal is obtained, thus stopping the sequence.
Note that the power OFF sequencer action places the experiments to standby ON from either an opera-

tional ON condition or from a standby OFF condition.

Temperature sensor circuit.- Operational amplifiers are used to amplify the resistive bridge outputs

for the RTG hot and cold junction temperatures. The temperature sensors located on the RTG are platinum
wire sensors (Drawing 4.1). Bridge excitation is 12 Vdc on both the hot and cold frame temperature

circuits.

Nickel wire temperature sensors are used in dividers to monitor exposed structural temperature, multi-
layer bag insulation temperatures, and sunshield temperatures. The circuit is a simple divider con-
sisting of 12 Vdc supplied through 5900 ohms and the sensor to ground. The output analog signal is
taken across the sensor, providing a linear response from -300°F to +300°F. (Refer to Section 3 for

sensor locations.)

Thermistor sensors are provided to monitor temperatures within the central station and subsystems.
The sensor excitation is +12 Vdec. The sensor ranges are between ~50°F and +200°F (Drawing 3.2).

Power control.- (Refer to Drawing L.2) Power control is provided by ground commands and/or astronaut
switch functions causing the command lines to go to ground potential, thus actuating relay drivers and

their associated relays.

Four transistorized relay drivers, magnetic latching relays, and one magnetic latching relay acting
as an overload sensor (circuit breaker) perform the control and circuit protection function for each
experiment. The experiment standby power line is fused at 500 mA. Three command inputs are provided
for each experiment power control circuit.

A. Experiment Operate Select command

B. Experiment Standby Select command

C. Experiment Standby OFF command

The three command inputs operate one or both of two power switching relays. One relay provides the
selection of either standby power or operational power. The other interrupts the standby power line.

The receipt of an Experiment Operate Select command will transfer the relay to a position which provides
power through the current sensing coil of the circuit breaker relay to the experiment electronics. A
second command, Standby OFF, operates the relay coil of the standby power interruption relay to open

the circuit supplying power to the standby line. The Standby Select command, however, operates on

both relays. The Standby Select command actuates both relays to the positions that supply power to

the standby line. To place an experiment from OPERATE to standby OFF, the Btandby Select command must be
executed prior to the standby OFF command. DSS Htr 1 and DSS Htr 2 power control operates similar to
experiment power control.
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Dissipation within PCU vs PCU output power
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Circuit bresker resetting is provided by internally generating a Standby Select commend using the contacts
of a current sensing relsy. Should an overcurrent condition exist through the sensing coll in series with
the experiment operational power line, the contacts of the sensing relay bresk the Standby Select command
line and apply a ground signal to each of two relay drivers. One relay driver operates the power select
relay to the Standby Power position. The other driver operates the standby power interruption relay to
close the contacts supplying power to the standby power line. Operation of the standby power interruption
relay provides power to the reset coil of the overload sensing relay thereby resetting its contacts to
permit normal Standby Select command inputs.

Transmitter power control and overload protection uses two power control relays, four overload sensing
releys, and associated relay drivers. Four commands are required:

A. Trensmittér On-

B. Transmitter Off

C. Transmitter A Select

D. Transmitter B Select.

The Transmitter On and Off commasnds operate the double pole double throw relay which switches both +12 Vdc
and +29 Vdc to the transmitter transfer relay. When the transmitter is off, +29 Vdec is switched to the
8.L4-watt transmitter heater. If either Transmitter A or Transmitter B power line is overloaded, the con-
tacts of the overload sensing reley transfers the transmitter select relay to supply power to the
alternate transmitter. When power is transferred to the alternate trensmitter, the circuit overload
sensing relays are both reset and the normal command link inputs are restored. Diplexer switching power,
required only when Transmitter B is selected, is obtained directly from the +12 Vdc Transmitter B power
line.

The command receiver requires both +12 Vdc end -6 Vde for operation. The -6 Vdc line is not provided
with clrcuit protection. The +12 Vde line is provided with overload protection which uses a magnetic
latching circuit breeker relay. The circuit breaker will in turn actuate relay K-19 and therefore

interrupt +12 Vdc. Since no redundancy of receivers exists, a 1l2-hour reset pulse is supplied to the

breaker every 12 hours. If the receiver is tripped off, +12 Vdc is switched to the 1l.25-watt receiver
heater.

For data processor power control, redundant electronics are switched using standard megnetic latching

relays. These relays are controlled by ground commands. Overload protection is not provided.

Power dissipation Resistor 1, power dissipation Resistor 2, and the central station DSS Heater 3 are
switched off and on by ground command only.

Electronics for the dust detector consist of the following three functional arees which are 1llustrated
in Drawing T.1.

A. Power switching
B. Operational amplifiers

C. Temperature measurement

The power switching function switches +12 Vdc and -12 Vdc power to the amplifiers upon receiving a ground
commend. The switching function consists of a command flip-flop and power switching circuits. Power

protection is provided by fuses. Note that power switching does not affect the temperature measurements.

TABLE 4-I.- PCU OVER AND UNDER VOLTAGE

Over and Under Voltage Sensing Circuit - An automatic switchover circuit in PCU 1 operates when the +12 Vdc
bus varies outside of the following limits. The sensing circuit causes a switch from PCU 1 to PCU 2 only.

Sensing Circuit Voltege Level Time Delay
Over Voltage +13 + 0.25 Vdc 10 ms
Under Voltage +11 + 0.25 Vac 300 ms

k-8
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TABLE 4-II.- POWER CALCULATIONS

TM Symbol Resultant (Watts)
(AE-3) x (AE-W)
(AE-3) x (AE-5)
(AE-3) x (AE-6) = Reserve Power PCU 2

(RTG Output Power) -~ {Reserve Power) = PCU Input Power
(AE-3) (AE-5) - (AE-5)2 (4.20) = Internal Reg #1 Dissipation
(AE-3) (AE-6) - (AE-6)2 (4.2Q) = Internel Reg #2 Dissipation

RTG Output Power

Reserve Power PCU 1

TABLE 4-III.- PDU RELAY INITIAL CONDITIONS

Initial condition is defined as the relay positions at time of activation of the luner surface.

RELAY FUNCTION MONITOR INITIAL CONDITION
K-01 PCU Select AE~5 PCU 1 Selected
K-02, K-03 D/P Select None D/P X Selected
K-0h XMTR Off, XMTR Htr On No Downlink XMIR Off
K~05 XMIR A, XMTR B Select AE-17 XMTR A Selected
K-06, K-0T Exp #1 Power Control AB-L4 Exp #1 in Stby
K-08, K~-09 Exp #2 Power Control AB-M Exp #2 in Stby (Note)
K-10, K-11 Exp #3 Power Control AB-5 Exp #3 in Stby
K-12, K-13 Exp #4 Power Control AB-5 Exp #4 in Stby
K-1k, K-15 DSS Htrs 1 and 2 AB-5 off
K-16 PDR #1 On/Off AE-5 off
K-17 PDR #2 On/Off AE-5 off
K-18 DSS Heater 3 On/Off AE-5 10-watt DSS Htr 3 On
K-19 Receiver Protection Commend Capability Receiver On

NOTE

Exp #2 (LSM) has no standby heater.

b9
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SYMBOL
NUMBER
CB-01
CB-02
CB-03
CB-0L
CB-05

CB-06

CB-07

CB-10

F-01

F-02

F-03
F-0b
F-05
F-06

F-07

RATING

110 to 225 mA
110 to 225 ma
560 to 840 ma
110 to 225 mA
560 to BLO ma
450 to 550 mA
450 to 550 mA
450 to 550 mA
450 to 550 mA
450 to 550 mA
250 mA
250 mA
500 mA
500 nA
500 mA

500 mA

500 mA

TABLE 4-IV.- CIRCUIT BREAKER AND FUSE TABULATION

SUBSYSTEM

Command Receiver

Transmitter A

Transmitter A

Transmitter B

Transmitter B

PSE Operate

LSM Operate

SWS Operate

SIDE/CCGE Operate

Thermal

Dust Detector

Dust Detector

PSE Standby

LSM Standby

SWS Standby

SIDE/CCGE Standby

Thermal

CIRCUIT

+12 Vde

+12 Vde

+29 Vdc

+12 Vde

+29 Vde

+29 Vdc

+29 Vdc

+29 Vde

+29 Vdc

+29 Vde

=12 Vde

+12 Vde

+29 vde

+29 Vde

+29 Vde

+29 Vde

+29 Vde

EFFECT

Receiver overload causes breaker CB-0l1 to switch in 1.25-watt receiver heater.
No protection for heater. Breaker reset by l2-hour timer.

Transmitter A +12 Vdc overload causes breaker CB-02 to switch Transmitter B on.
Breaker CB-02 is self-resetting.

Transmitter A +29 Vdec overload causes breaker CB-03 to switch Transmitter B on.
Breaker CB-03 is self-resetting.

Transmitter B +12 Vdc overload causes breaker CB-O4 to switch Transmitter A on.
Breaker CB-O4 is self-resetting.

Transmitter B +29 Vdc overload causes breaker CB-05 to switch Transmitter A onm.
Breaker CB-05 is self-resetting.

PSE instrument overload causes breaker CB-06 to place PSE in standby. Breaker
CB-06 is self-resetting.

LSM instrument overload causes breaker CB-07 to place LSM to off. NOTE: LSM has
no standby heater. Breaker CB-07 is self-resetting.

SWS instrument overloed causes breaker CB-08 to place SWS in standby. Breaker
CB-08 is self-resetting.

SIDE/CCGE instrument overload causes breaker CB-09 to place SIDE/CCGE in standby.
Breaker CB-09 is self-resetting.

Overload on 10-watt heater line (DSS Htr 1) causes CB-10 to switch in 5-watt
heater (DSS Htr 2). CB-10 is self-resetting.

A blown fuse F-01 will permanently disable the dust detector resulting in loss
of photoelectric cell voltage TM parameters AX-4, AX-5, and AX-6.

A blown fuse F-02 will permanently disable the dust detector, resulting in loss

of photoelectric cell voltage TM parameters AX-lU, AX-5, and AX-6 and photoelectric
cell temp TM parameters AX-1, AX-2, and AX-3.

A blown F-03 will permanently disable the PSE standby capability.

A blown F-O4 will only affect TM parameters AB-4. Refer to Drawing k4.2.

A blown F-05 will permanently disable the SWS standby capability.

A blown F~06 will permanently disable the SIDE/CCGE standby capability.

A blown F-07 will permanently disable DSS Htr 2.

>
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TABLE 4-V.- VOLTAGE DISTRIBUTION AND BUS LOAD ANALYSIS

NOTE

Experiment operational power is defined
as maximum nighttime steady state (e.g.
PSE Oper). Experiment standby power is
defined as maximum heater power (e.g.
PSE Stby). The voltage distribution and
load analysis represent measurements at
an ambient temperature of TO°F.

VOLTAGE BUS CIRCUIT WATTS mAde CIRCUIT PROTECTION (Drawing 4.2)
+29 vde (+0.k0, -0.41) PSE Oper 7.8 270 CB-06 500 mA +10%
Stby 4.5 155 F-03 500 mA
LSM Oper 10.5 360 CB-0T 500 mA #10%
Stby 0.0 0 F-0Ub 500 mA
(No Htr)
SWS Oper 6.5 225 CB-08 500 mA *10%
Stby k.o 138 F-05 500 mA
SIDE Oper 10.5 360 CB-09 500 mA 310%
Stby 6.0 206 F-06 500 mA
DSS Htr 1 10.0 3k5 CB-10 500 mA $10%
DSS Htr 2 5.0 172 F-0T 500 mA
XMTR A 6.0% - G, 0% 207-308 CB-03 560 to 840 mA
XMTR B 6.0% - g, O%# 207-308 CB-05 560 to 840 mA
XMTR Htr 8.4 290 None
DSS Htr 3 10.0 3k5 None
PDR 1 7.0 2ko None
PDR 2 4.0 485 None
PDU 0.375 13 None
+15 Vde (+0.30, -0.20) DSS/A 065 L. 3k None
PDU 075 5.0 None
+12 Vde (+0.10, -0.15) CMD DEC .325 27.1 None
Diplexer Sw .150 12.5 CB-04 110 to 225 mA
DSS/A .150 12.5 None
DSS/D .05 b1t None
Dust Det .380 31.6 F-02 250 mA
PCU Negligible None
PDU .T35 61.1 None
Receiver .665 55.5 CB-01 110 to 225 mA
Revr Htr 1.25 104 None
Temp Sensors Negligible None
XMIR A .500 h1.7 CB-02 110 to 225 mA
XMTR B .500 b1.7 CB-O4 110 to 225 mA
45 Vde (+0.25, -0.15) CMD DEC .TT5 155 None
DSS/A 1.10 220 None
DSS/D 450 90 None
PDU .085 17 None
Relay Drivers Negligible None
-6 Vae (+0.15, -0.10) CMD DEC .230 38.4 ~ None
PDU- Negligible None
Receiver .030 5.0 None
-12 vde (+0.20, -0.L40) DSS/A .120 10 None
Dust Det .160 13.2 F-01 250 mA
PDU R 39.6 None
* at ~10°F

% gt $140°F
411
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TABLE 4-VI.- COMMANDS CAUSING A POWER DEMAND

Tebulation of AP caused by command execution assuming the following conditions exist:

Transmitter off
PDR #1 off
PDR #2 off
i DSS Heater 3 off
Dust Detector off
PSE off
LSM off
SWS off
SIDE/CCGE off
DSS Htr 1 and 2 off

The ALSEP subsystems will demand electrical power from the PCU in the following amounts:

Power méde

Transmitter Heater 8.40 Watts 345.0
Receiver 0.70 Watts 60.5
pss/p 0.50 Watts 9k.2
DSS/A 1.4k Watts 247.0
CMD Decoder 1.33 Watts 220.0
PDU 1.75 Watts 137.0
PCU (voltage regulator) 1.5 Watts (Refer to note)
Distribution Losses 1.5 Watts

Total 17.12 Vatts

17.12 Watts represents the base for the delta power demands caused by the execution of the following commands:
(Refer to individual experiment power profiles.)

Command Delta Power Delta mAde Notes
013 Transmitter On 1.0 Watts ¥MTR A selected by CMD 012.
1.15 Watts XMTR B selected by CMD 015.
017 PDR #1 On T.0 Watts 2k2
022 PDR #2 On 14,0 watts 483
024 DSS Heater 3 On 10.0 Watts 345 Thermostatically controlled.
027 Dust Detector On 0.3 Watts 25
036 Exp #1 Oper Sel (PSE) 5.07 Watts 174 Day scientific mode. Abdove +125°F
7.84 Watts 270 Night scientific mode. Below +125°F
(2,77 Watt difference due to heater.
See CMD 076)
12.7 Watts k4o Turn on transient.
037 Exp #1 Stby Sel (PSE) 4.5 Watts 155 Survival heaters.
042 Exp #2 Oper Sel (LSM) 5.5 Watts 190 Day scientific mode. Above +35°C.
10.5 Watts 360 Night scientific mode. Below +35°C.
(5 Watt difference due to heaters.
See CMD 134).
10.2 Watts 354 Turn on transient.
045 Exp #3 Oper Sel (SWS) 6.2 Watts 214 Day scientific mode.
6.5 Watts 225 Night scientific mode.
(0.3 Watts aifference due to heaters).
11.8 Watts 408 Turn on transient
0L6 Exp #3 Stby Sel (SWS) 4.0 Watts 138 Survival heaters.
052 Exp #4 Oper Sel 6.5 Watts 22k Day scientific mode.
(SIDE/CCGE) 10.5 Watts 360 Night scientific mode.

(4.0 Watts difference due to
thermostatically controlled heater).

11.5 Watts 397 Turn on transient
053 Exp #4 Stby Sel 6.0 Watts 207 Survival heater (Night). :iBelow 0°C.
(SIDE/CCGE) 2,0 Watts 69 Survival heater (Day). IAbove 0°C,
055 DSS Htr 1 Sel 10.0 Watts 3h5 Commandable heater.
056 DSS Htr 2 Sel 5.0 Watts 172 Commandable heater.
?ggEI),evel Power "X" Motor 3.6 Watts 124 Above PSE operate power (see CMD 036).

Exp #1 {PSE) must be operational.
P-'IE.‘;.




Command

071 Level Power "Y" Motor
(PSE)

072 Level Power "Z" Motor
(PSE)

076 Thermal Control Mode
(PSE)

Auto

Forced

off

10T and 110 Remove Dust Cover

(SIDE)

122 SWS Dust Cover Removal

131 Flip/Cel Initiate
(LsM)

133 site survey {(LSM)

134 Temp Control (LSM)
XorY
off

ALSEP 1

TABLE 4-VI.- COMMANDS CAUSING & POWER DEMAND - Concluded

Delta Power Delts mAdc Notes

Same &s CMD QT70Q.

Same as CMD QT70.

0.2 to 2.77 Watts 6.9 to 96 Proportional heater.
2.77 Watts 96 Heaster on continuously.
0.0 Watts 0 Heater off.
Exp #1 (PSE) must be operational.
6.0 Watts 207 Transient for 2.5 seconds.
Remove dust cover one time function
(day only).

Exp #4 (SIDE) must be operatiomal.

5.0 Watts 172 Transient for 4.0 seconds.
Dust cover removal one time function
(day only).
Exp #3 (SWS) must be operational.

3.4 Wetts (day) 117 Exp #2 (LSM) must be operational.

1.0 Watts (night) 3k4.5 Heaters switched off during flip cal
sgequence. (1.0 Watt above nominal
night power demand of 10.9 Watts.)

4.5 Watts 155 Day only.
Exp #2 (LSM) must be operational.

Watts 103 Thermostatically controlled heaters.
Watts ] Heaters off.
Exp #2 (LSM) must be operational,

[=2N]
(=N =)

NOTE

Less than 1.5 watts reserve power will turn
Exp #4 to stendby. PCU conversion loss (k4
watts dissipation at minimum PCU loading)
or shunt regulator dissipation not included.
Conversion loss and shunt regulator dissi-
pation varieble depending on PCU loading.
Refer to Figure -k,

4-13 .
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TION GTLALY STATE POWER UEMAR O EACH YVOLTAGE BUC i THE PCY
SUBSYSTEM +29 Vde | 415 vde -6 Vae +5 Vdz TOTAL ROTES
KMIE A 6.0 Watis* 0.5 Wetts Watte A ZMTR. XMTE A protection: +12 Vde CB-72.
9.0 Watts* 1.7 mA €.5 (~10°F)
5.5 (+140°F) E XMTR. JMTR B protection: +12 Vde CB-Dk.
XMTR B C.65 Watts 6.65 Watts [CMD 013 turns on selected XMIR.
5h ma .65 Watts |CMD Cib turns off selected XMIR.
Overload on + 12 Vde bus {110 to 225 mA) or +29 Vdc bus
8.4 Watts (566 to 8457 mA} causes a switch tc other tramsmitter.
When X{TP i3 commanded off (CMD OlL) trars:zitter heater
is automztically turned on. The +12 Vdc switched to MTE
B alsc energizes the diplexer switch.
RECEIVER 0.665 Watts 0.03 Watts 0.695 Watts [No ground commands to control receiver. Uverload on +12
55.5 mA 5.0 mA Vde bus {110 to 225 mA) disconnects +12 Vdc {via CB-C1)
from receiver and switches in receiver heater. FReceiver is
RECEIVER 1.2% Watts 1.25 Watts [turned back on by 12-hour pulse from timsr. -£ Vde on
HEATER 104 mA continucusly.
XA OR Y 0.05 Watts 0.45 Watts|0.50 Watts |CMD O34 turns on "X" processor, "Y" processor off.
DATA FROCESSOR L2 ma 90 mA CMD 035 turns on "Y" processor, "X" processor of
No overload protecticn for processers. Either "XV or 'y"
AJALOE MUX 0.065 Watts}0.15 Watts |0.12 Watts 1.435 Watts processor on., Nc overload protecticn for analog multi-
L. mA 12.5 mA 10 md plexer. Arslog MUX on continuously.
COMMAND 0.325 Watts 1.33 Watts Command decoder is on continvously with nc overlcad protec-
DECODER 27.1 mA tion. Redundant decoders "A" and "B" addressable from
ground .
PDU 0.375 Watt|0.075 Watts|0.735 Watts|C.UT5 Watts |0.008 Watt [0.085 Watt]l.753 Watts [PDU controls distribution of power to the ALSEP subsystems.
12.5 mA 5.0 mA 61.1 mA 39.5 mA 1.3 mA 17 mA +12 Vde, -1C Vde, ard +5 Vdc are for power sequencer logic.
+29 Vdc and +5 Vde are used for relay drivers located in
PDU.
DUST DET C.38 Watis |0.16 Watts 0.54 Watts [CMD 027 turns dust detector on. +12 Vdc bus fuse FOL -
31.6 mA i3.2mA -12 Vdc bus fuse FO2. 250 mA each.
CMD 031 turns dust detector off. Dust detector photo-
electrical cell temps on continuously.
PCU 1 1.5 Watts 1.5 Watts CMD 060 turns on PCU-1, PCU-2 off.
OR CMD 062 turns on FCU-2, PCU-1 off.
PCU 2 +12 Vdc required for level sensing circuit and regulator
amplifiers. Reserve power <1.5 watts, Exp & will go
to standby.
PDR #1 7.0 Watts 7.0 Watts CMD 017 turns on PDR #1.
240 mA CMD 021 turns off PDR #1.
PDR #1 is located on the CS and is exposed to the Lunar
enviromment.
PDR Az llf.O Watts 14,0 Watts CMD 022 turns on FDR #2.
hES ma CMD 023 turns off PDR #2.
PDR #2 is located on the CS and is exposed to the Lunar
enviromment.
D38 HEATER 3 10.0 Watts 10.0 Watts CMD 024 turns DSS HTR 3 orn.
345 mA CMD 025.turns DSS HTR 3 off.
When on, heaters are thermostatically controlled by ST-01
{Closed - 10°F, Open 0°F). The four heaters are located
on the CS thermal plate.
D35 HEATER & {5 Watts 5 Watts CMD 056 turns DSS Htr 2 on. Protected by K07 (500 mA).
173 mA CMD 057 turns DSS Htr 2 off.
DS& HEATER 1 10 Watts 10 vatts CMD 055 turns DSS Htr 1 on. Frotected ty CB-1C (500 mA
3Ly mA +107).
CMD 056 fzllowed by CMD ©S7 turns DSS 1

* Transmitter power derand varies with tempercture.
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4
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— BN R ettt
3 : ;
L Central station 3

20 checkout and

) thermal control i
10
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Hours

Assume 20° sun angle at zero time (lunar surface temp 100° F)
no experiment htr power when operational. Times and
event sequences are approximate, Events ground
commanded. DSS htr 3 off above 0° F

Events
1 XMTRAon 10 PSE Z level motor on/off
2 PSE operational 11 LSM flip/cal (total of four required before site survey)
3 LSM operational 12 SWS operational : - .
4 PDR1on For thermal 13 SWS dust cover removal } May be delayed for soak period
5 PDR2on } control as 14 Side operational
6 PDR1and2on necessary 15 Side dust cover removal ‘May be delayed for soak period
7  PSE uncage (no power required) 16 CCGE seal break (no power required)
8 PSE X level motor on/off 17 DSS htr 2on (for reference only)
9 PSEY level motor on/off 18 DSS htr 1 on (for reference only)

Figure 4«6 .~ Lunar day power profile.
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Figure 4-7.- Lunar day to night power proflle
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5.1.1

5.1.2

SECTION 5 ALSEP 1

COMMAND SUBSYSTEM

SYSTEM DESCRIPTION
The ALSEP Commend Subsystem receives real-time commands, decodes the commands, and supplies the

commands to applicable users to control prescribed operations.

The delsyed command sequencer will generate fixed commands, at predetermined times, under the control
of the central station timer, to insure that critical enabling and calibration functions are imple-
mented in the event of failure of the uplink.

The following units meke up the ALSEP Command Subsystem:
A. S-band Antenna

B. Diplexer Filter

C. Command Receiver

D. Command Decoder

S-band_Antenne

The ALSEP antenna is a modified axial helix designed to receive and to transmit right-hand circular
polarized signals at the Apollo S~band frequency.

The antenna has no command requirements, TM measurements, or power requirements.

TABLE 5-I.- ANTENNA OPERATING PARAMETERS

Antenna Gain Frequency Beamwidth Polarizetion
Transmit 15.2 db S-band 27° Right-Hand
Receive 14,7 dav S~band 27° Right-Hand

Diplexer Filter
The diplexer is used to couple the received RF from the antenna to the command receiver, and couple
the RF signal from the ALSEP transmitter to the antenna.

The diplexer filter has no command requirements, ™ measurements, or power requirements.

Command Receiver

A. The command receiver is a narrow-band FM type, incorporating an FM discriminator for carrier
phase modulation detection.

TABLE 5-11.- RECEIVER CHARACTERISTICS

1. Frequency 2119 MHz + .001%
-101 to -61 dbm
275 kHz € 3 db
695 mW

5. TM Parameters 5

2, Dynemic Range
3. IF Bandwidth
4, Power

B. The receiver has redundant local oscillators which are controlled by a level sensor and switch

module. When the output power of the local oscillator falls below a given threshold, the switching

circuit will switch +12 Vde to the redundant local oscillator. When power is applied to the

receiver, the switching circuit will search between the redundsnt oscilletors until one of the
oscillators provides the necessary signal level, at which time the searching between local

oscillators will be terminated. The search interval is from 200 to 400 ms. The oscillator in

use can be determined by AT 21 (Rcvr XTAL A Deg F) or AT 22 {Rcvr XTAL B Deg F).

Receiver Local Oscillator Switchover Point - The receiver local oscillastor level, TM measurement
AE-14, will normally indicate 5.0 dbm.
1.0 dbm,

Local oscillator switchover will occur et approximately
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ALSEP 1

TABLE 5-III.- RECEIVER POWER REQUIREMENTS

Circuit
Voltage Bus Watts DCMA Protection
+12 Vdc + 1% 665 55.5 CB-01 110 to 225 mA
-6 Vdc + 1% .03 5.0 None
NOTE

Receiver overload causes
CB-01 to switch on the
1.25 watt (104 mAdc €
+12 Vde) RECEIVER HEATER.
CB-01 is reset by the
12-hour timer pulse.

Command Decoder

The decoder consists of the following sections:
A. Demodulator Section

B. Redundant Digital Decoder Section

C. Delayed Command Sequencer

D. Timer

Demodulator section.- The demodulator section accepts the composite audio subecarrier from the command
receiver. The composite audio subcarrier is the linear sum of the data and sync subcarriers, where
the two-kc data subecarrier is modulated by a 1000 bit per second data stream and the sync signal is

a one-kc subcarrier.

The one-kc subcarrier is used to phase~lock a voltage controlled oscillator (VCO) in order to assure
command bit synchronization during the decoding process. The detection and extraction of the command
bits is accomplished by comparing the two-kec subecarrier with a two-ke synchronized signal produced by
the VCO, which is phase-locked by the one-kec subcarrier signal.

Digital decoder section.-

A. A redundant digital decoders section is provided. The digital decoders are identical but require
different decoder addresses. A command can be executed by either decoder by selecting the proper
decoder address. The decoder addresses for ALSEP 1 are the following:

1. ALSEP 1 Decoder A 1011000 (Octal 130)
2. ALSEP 1 Decoder B 0011000 (Octal 030)

The system is unique in that it does not use sub-bit encoding.

The ALSEP command structure consists of 21 bits.

1011000 1000100 0111011
T Bits T Bits MSB7 Bits LSB
Decoder Address Command Complement Command

A bit-by-bit comparison is made between the command complement and the command for error protection.
A minimum of 20 bits must precede the command to insure phase-lock, and a minimum of 20 bits follow

the commend to allow for command execution.

Upon receipt of a command, a commsnd verification word is inserted in Word 46 of the TM downlink.
The command verification word consists of 10 bits. Seven bits in the downlink word are the command
received and one bit, called the parity bit, indicates that the command and command complement did

or did not compare.

DA-T DA-5 DA-6
00 0111011 1
MSB T Bits LSB
2 Bits Commend Received 1 Bit
Filler Bits Parity



Parity Bit "1": Command and command complement compared, and command was executed.
Parity Bit "0": Command and command complement did not compare, and command was not executed.
- B. Normal Decoder Operation - The redundant Decoders A and B recelve the command data, timing pulses,

and the threshold signal simultaneously. The threshold signal is used to indicate to the decoders
that phase-lock has been achieved.

Decoders A and B will search through the command data until one decoder receives a valid address,
at which time the other decoder is inhibited. The decoder that received the valid address starts
its programer at the count of 29. At a count of 36, the command complement is contained in the
decoder shift register. At this time, & bit-by-bit comparison is made against the incoming
command. At a programer count of 43, the command is contained in the shift register. If a com-

pare was made, the command is executed for 20 ms, until the programer count is 63, Non-comparison
will prevent execution of the commend. The command can be downlinked as a command verification

word (CVW) only after the count of 63 through 2047.

The seven bits of command information and the one bit that indicates compare or no compare are
held in the shift register until a Data Demand Signal from the data processor at Word L6 time is
inputted, at which time the 8 bits are shipped serially to the digital processor to be inserted
into Word 46 of the PCM downlink. The end of the Data Demand Signal generates a Data Fnd Reset
which returns the decoders to the search mode.

C. Command Decoder Reset Capabllity

1. Power Reset - A separate power reset circuit is provided for Decoder A and B, The purpose of
this is to assure that both decoders will start in the search mode when power is applied to
ALSEP. The reset circuits will also reset the decoders to the search mode in case of a

momentary drop of approximately 3 Vdc on the 5 Vde Bus. The power reset circuit in Decoder A

will reset the timer inhibit circuit in the timer pulse shaping section and allow the command
decoder to accept the 12-hour and the one-minute pulses from the timer. If a power reset
signal is received during the decoding process of a command, the decoding process will be
terminated at that time, and the decoders will return to the search mode. If a power reset
is received after the decoding process is complete, the command will be executed, but a CVW
will not be received.
2. Demand Override Reset - In the event that the decoders did not receive a Data End Reset signal,
the decoder progremer will generate a reset signal 1984 ms (progremer count 20L7) after command
execution,
Threshold Loss Reset - Loss of phase~lock between the one-kc sync signal that is uplinked and
the one-kc signal derived from the eight~ke VCO during the decoding process of the command,
will generate a threshold loss reset signal. The decoding process will terminate at this
time and the decoders will return to the search mode. If the decoding process has been

completed, the command will be executed and a command verification will be received.

5.1.4,3

Delayed command sequencer.- Provisions have been incorporated to automatically generate eight commands
to provide a backup feature in the event of an uplink failure.

The delsyed command sequencer receives 12-hour timing pulses and l-minute timing pulses from the timer
which advance the "hours” and "minutes" counters (see Drawing 5.1).

counters to be reset to zero.

A power reset will cause the

Through various combinations of "and" gates connected to these counters, the delayed command sequencer
will output the following commends at the times stated. The timer becomes active at PET~zero. PET~zero
is defined as the time of RTG plug-in to the central station.
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The following commands can be initiated by RTC's or by the delayed command sequencer. The CVW will
be avaeilable only if the command was by RTC.

A. One-Time Commands Normel Time of Execution after PET~zero
1. Set CCIG sesl break (CMD 105) and 96 hours + 2 minutes
arm PSE* uncage circuit (CMD 073)
2, Execute CCIG seal break (CMD 110) 96 hours + 3 minutes
3. Remove SWS dust cover (CMD 122) 96 hours + 4 minutes
and set SIDE remove dust cover
{cMD 107)
4, Execute SIDE remove dust cover 96 hours + 5 minutes
(cMD 110)
B. Repetitive Commands Normal Time of Execution after PET-zero

1. Meagnetometer flip calibrate (CMD 131) 108 hours + 1 minute and every 12 hours thereafter.
2, Restore power to lowest priority 108 hours + T minutes and every 12 hours thereafter.
experiment (SIDE) (CMD 052)

Commend Octal 033 inhibits the automatic commands generated by the delayed command sequencer

and 12-hour timer.

The 12-hour timer commands are listed below for reference and are not generated by the delayed
command sequencer.
C. Repetitive Commands (every 12 hours after PET-zero)
1. Command receiver reset
2. Short period calibrate PSE (same as CMD 065)
3. Uncage PSE*
a. Arm uncege PSE (at PET~zero +12 hours)
b. Execute uncage PSE (at PET-zero +24 hours)

5.1.k.4  Timer.- The timer is an electro-mechanical device which produces three separate switching functions:
repetitive l-minute, repetitive 12-hour, and a non-repetitive 2-year closure. The l-minute and l2-hour
switch closures are used as inputs to the delayed command sequencer. The 12-hour timer function can be
observed on AL-T (PSE CAL STA) and DL-8 (PSE SP DATA). The 2-year switch closure is used to permanently
terminate ALSEP trsnsmitter operation. A power reset (Paragraph 5.1.4.2.C.1) will not affect the 2-year

switch closure.

The timer mechanism is driven independently of any ALSEP power by means of a zinc-mercuric-oxide cell.
Jumper wires in the RTG plug cause the timer to start when the RTG is connected to the central statiom.

This time is defined at package elapsed time (PET) minus zero, and the time is accumulstive.
TABLE 5-IV.- CENTRAL STATION TIMER CHARACTERISTICS

l-minute output 4200 ms
12-hour output #10 min
2=year output 130 deys
Timer starts at PET-zero.

TABLE 5-V.~ COMMAND DECCDER POWER REQUIREMENTS

Voltege Bus Watts mAde Protection
+12 Vde + 1% .325 7.1 None
+5 Vdc + 1% ST75 155 None
-6 Vdc + 1% .230 38.4 None

#Uncaging of the PSE will normally be accomplished by two successive ground commands 073. However, as a backup,
two successive 12-hour timer pulses or one 12-hour timer pulse and the 96-hour 2-minute one-time ccrmend pulse
will effect uncaging. Arming the unceging circuit and then placing the PSE to standby will also affect uncaging.

5=l
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*
5.2 COMMAND FUNCTIONS
" 003 ASE HBR ON DATA PROCESSOR
Command 003 disconnects the data processor from the modulator and connects the modulator to the
Active Seismic processor which supplies the high bit rate data (10,600 bps). The ASE HBR ON command
. takes effect at the scheduled end of the 6h-word data processor frame which 1s in progress st the

time the mode change command is received. The downlink data is meaningless if this command is
executed with no ASE in the flight configuration.
005 ASE HBR OFF DATA PROCESSOR

Command 005 disconnects the ASE processor from the modulator and connects the modulator to the dats
processor which supplies data at 530 or 106C bps, depending on the last bit rate mode commanded.
The ASE HBR OFF command takes effect at the scheduled end of the 6h-word data processor frame which
is in progress at the time the mode change command is received. Central station activation or power
reset initializes ASE HBR to OFF.

006 NORM BIT RT SEL DATA PROCESSOR
Command 006 causes the data processor to operate at the normal bit rate (1060 bps). This command
takes effect at the scheduled end of the 6h-word frame which is in progress at the time the mode
change command is received. Central station ectivation or power reset initializes the data processor
to NORMAL BIT RATE. Switching bit rates will cause sync loss at ground station.

007 LOW BIT RT SEL DATA PROCESSOR
Command 007 causes the data processor to operate at low bit rate (530 bps). This command takes effect
at the scheduled end of the 6li-word frame which is in progress at the time the mode change command

is received. Switching bit rates will cause sync loss at ground station.

NOTE

EXP 2 (LSM) dsta are mean-
ingless on LOW BIT RATE.

011 NORM BIT RT RST DATA PROCESSCR

Commend 01l is & provision for returning the operational data processor (determined by Command 03k
or 035) to the normal bit rate from either the high or low bit rate. This command does not reset
the analog multiplexer or frame counter. This command takes effect immediately and does not wait
until the scheduled end of the 6h-word frame.

NOTE
This command may result in
sync loss at ground station,
hence possible loss or false
readout of command verifica-
tion word.
012 XMTR A SEL POWER DISTRIBUTION UNIT
Command 012 actuates relay K-05, in the PDU, to the position that selects Transmitter A. XMIR A
SEL is the lunar surface initial condition. Switching transmitters will cause sync loss at ground
station.
013 XMTR ON POWER DISTRIBUTION UNIT
Command 013 actuates relay K-Ob, in the PDU, which applies +12 Vde and +29 Vde to the transmitter
selected by Command 012 or 015. This command simultaneously removes +29 Vdc from the 8.h-watt
transmitter heater located on the thermel plate.
014 XMTR OFF POWER DISTRIBUTION UNIT

Command 014 actuates relay K-Ob, in the PDU, to the position that removes +12 Vdc and +29 Vdc from

the transmitter selected by Command 012 or 015. This command simultaneously applies +29 Vdc to the
8.lU-watt transmitter heaster. XMTR OFF is the lunar surface initial condition.

015 XMIR B SEL POWER DISTRIBUTION UNIT
Command 015 actuates relay K-05, in the PDU, to the position that selects Transmitter B. Switching
transmitters will cause sync loss at ground station.

017 DISSIP R1 ON POWER DISTRIBUTION UNIT
Commend 017 actuates relay K-16, in the PDU, to the position that applies +29 Vdc to a T-watt power
dump resistor and is used to optimlize the load on the PEU.
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DISSIP Rl OFF POWER DISTRIBUTION UNIT
Command 021 actuates relay K~16, in the PDU, to the position that removes +29 Vdc from the T-watt
power dump resistor.
DISSIP R2 ON POWER DISTRIBUTION UNIT
Command 022 actuetes relay K-17, in the PDU, to the position that applies +29 Vdc to a lh-watt
power dump resistor and is used to optimize the load on the PCU.
DISSIP R2 OFF ° POWER DISTRIBUTION UNIT
Commend 023 actuates relay K-17, in the PDU, to the position that removes +29 Vdc from the lh-watt
power dump resistor.
DSS HTR 3 ON POWER DISTRIBUTION UNIT
Command 024 actuates relay K~18, in the PDU, to the position that applies +29 Vdc to the thermo-
statically controlled 10-watt heater located on the central station thermal plate. This heater
is controlled by thermostat ST-01 to ON below -10°F and OFF above 0°F. This thermal capability
for the central station is provided to account for unknown factors in the lunar environment.
DSS MAN HTR 3 ON is the lunar surface initial condition.
DSS HTR 3 OFF POWER DISTRIBUTION UNIT
Commend 025 actuates relay K-18, in the PDU, to the position that removes the +29 Vdc from the
thermostatically controlled 10-watt central station heater.
DUST CELLS ON POWER DISTRIBUTION UNIT
Command 027 is a one-state command thaet activates the dust detector photo cell amplifiers.
DUST CELLS OFF POWER DISTRIBUTION UNIT
Command 031 is a one-state command that deactivates the dust detector photo cell amplifiers.
TIMER OUTPUT ACCPT  COMMAND DECODER
Command 032 enables the 12-hour and the l-minute timer output pulses, thus allowing sutometic
commands to be generated by the timer and the delayed command sequencer. This command cancels
the effect of Command 033. Central station activation or power reset initializes the TIMER
OUTPUT ACCPT.
TIMER OUTPUT INHIB COMMAND DECODER
Commend 033 inhibits the 12-hour and the l-minute timer output pulses which in turn will disable
the following automatic commands generated in the delayed command sequencer.
A. One-Time Commands Normal Time of Execution after PET-zero
1. Set CCIG seal break and arm PSE 96 hours + 2 minutes
uncage circuit
2. Execute CCIG seal break 96 hours + 3 minutes
3. Remove SWS dust cover and set 96 hours + L4 minutes
SIDE remove dust cover
4, Execute SIDE remove dust cover 96 hours + 5 minutes
B. Repetitive Commands Normal Time of Execution after PET-zero
1. Magnetometer flip calibrate 108 hours + 1 minute end every 12 hours
thereafter.
2. Restore power to lowest priority 108 hours + T minutes and every 12 hours
experiment (SIDE) thereafter.

This command will also disable the following sutomatic commands generated by the timer:
C. Repetitive Commands (every 12 hours after PET-zero)

1. Command receiver reset
2. Short period calibrate PSE
3. Uncage PSE
a. Arm uncage PSE (at PET-zero +12 hours)
b. Execute uncage PSE (st PET-zero +24 hours)

5-6



o3k

03

n

036

037

o1

ok2

0k3

ALSEP 1

NOTE

SINCE THIS COMMAND INHIBITS
THE RECEIVER RESET, IT IS
CONSIDERED HIGHLY CRITICAL.

This command will input level
changes to the hours and min-
utes counters of the delayed
command sequencer and advance
the counters by 12 hours and

1 minute. This mey change the
execution times of the auto-
matic commands from the delayed
command sequencer and the timer.

This command does not inhibit

or affect the two-yeer trans-

mitter turn-off command gener-

ated by the timer.
DSS/PROC X SEL POWER DISTRIBUTION UNIT
Command 034 actustes relays KO2 end K-03, in the PDU, that apply operational voltages (+15 Vdc,
+5 Vde, -12 Vde) to the "X" data processor. It simultaneously removes the above voltages from
the "Y" processor. The "X" data processor, upon activation, is initialized to the normal bit
rate, DSS/PROC X SEL is the luner surface initial condition.

NOTE

This command mey result in

sync loss at ground statlon,

hence possible loss or false

readout of command verifica~-

tion word.
DSS/PROC Y SEL POWER DISTRIBUTION UNIT
Command 035 actuates relays K-02 and K-03, in the PDU, that apply operational voltages (+15 Vdc,
+5 Vde, -12 Vde) to "Y" data processor. It simultaneously removes the above voltages from the

"X" processor. The "Y" data processor, upon activation, is initialized to the normal bit rate.

NOTE

This command may result in

sync loss at ground station,

hence possible loss or false

readout of commend verifica-

tion word.
EXP 1 OPER SEL (PSE) POWER DISTRIBUTION UNIT
Command 036 actuates relay K-06, in the PDU, applying +29 Vdc to the PSE instrument and the
heater circuitry in the deployed PSE sensor assembly. It simultaneously removes +29 Vdc from
the standby heater in the PSE electronics package in the central station.
EXP 1 STBY SEL (PSE) POWER DISTRIBUTION UNIT
Commend 037 actuates relays K-06 and K-07, in the PDU, applying +29 Vdc to the standby heater
in the PSE electronics package and to the heater in the deployed PSE sensor assembly. It
simultanecusly deactivates the PSE by removing +29 Vdc from the instrmment. EXP 1 STBY SEL
(PSE) is the luner surface initiel conditien.
EXP 1 STBY OFF (PSE) POWER DISTRIBUTION UNIT'
Command Okl actuates relay K-07, in the PDU, to the position that removes +29 Vdc from both
PSE heater circuits. If the PSE operating power is on, transmission of this command will have
no effect.
EXP 2 OPER SEL (ISM) POWER DISTRIBUTION UNIT
Commend O42 actuates relay K-08, in the PDU, applying +29 Vdc to activate the LSM.
EXP 2 STBY SEL (LSM)  POWER DISTRIBUTION UNIT
Command O43 actuates relays K-08 and K-09, in the PDU, to the position that deactivates the LSM
instrument but does not apply standby power. EXP 2 STBY SEL (LSM) is the lunar surface initial
condition.
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EXP 2 STBY OFF (LSM) POWER DISTRIBUTION UNIT

Command Ohk4 asctuates relay K-09, in the PDU, to the position that removes +29 Vdc from the resistive
summing network to TM parameter AB-4. The LSM uses no standby power. If the LSM operating power
is on, transmission of this command will have no effect.

EXP 3 OPER SEL (SWS) POWER DISTRIBUTION UNIT

Command OU5 ectuates relay K-10, in the PDU, applying +29 Vdc to activate the SWS instrument. This
cormmand simultaneously deactivates the SWS standby heater.

EXP 3 STBY SEL (SWS) POWER DISTRIBUTION UNIT

Command OU6 actuates relays K~-10 and K-11, in the PDU, applying +29 Vdc to the SWS standby heater.
This command simultenecusly deectivates the SWS instrument. EXP 3 STBY SEL (SWS) is the lunar
surface initial condition.

EXP 3 STBY OFF (SWS) POWER DISTRIBUTION UNIT

Command 050 actuates relay K-11, in the PDU, to the position that removes +29 Vdc from the SWS
standby heater. If the SWS operating power is on, transmission of this command will have no
effect.

EXP 4 OPER SEL (SIDE) POWER DISTRIBUTION UNIT

Command 052 actuates relay K-12, in the PDU, applying +29 Vdc to the SIDiE instrument and the

SIDE heater. This command is also generated by the delayed command sequencer (see Command 033).
EXP 4 $TBY SEL (SIDE) POWER DISTRIBUTION UNIT

Command 053 actuetes relays K-12 and K-13, in the PDU, applying +29 Vdc to the SIDE heater. It
simultaneously deactivates the SIDE by removing +29 Vdc from the instrument. EXP 4 STBY SEL (SIDE}
is the lunar surface initial condition.

EXP 4 STBY OFF (SIDE) POWER DISTRIBUTION UNIT

Command O5L actuates relay K-13, in the PDU, to the position thet removes +29 Vdc from the SIDE
heater. If the SIDE operating power is on, transmission of this command will have no effect.

DSS HTR 1 SEL POWER DISTRIBUTION UNIT

Cormand 055 actuates relay K-1k, in the PDU, to the position that applies +29 Vdc to the 10-watt
DSS HTIR 1.

DSS HTR 2 SEL POWER DISTRIBUTION UNIT

Command 056 actuates relays K-l and K-15, in the PDU, to the position that applies +29 Vdc to
the 5-~watt DSS HTR 2 and simultaneously removes +29 Vdc from DSS HTR 1.

DSS HTR 2 QOFF

Command 057 actuates relay K-15, in the PDU, to the position that removes +29 Vdc from the S5-watt
DSS HTR 2, If DSS HTR 1 is ON, this command will have no effect. Initially, DSS HTR 1 and 2
will be OFF.

PCU 1 SEL POWER CONDITIONING UNIT

Command 060 actuates relay K-01, in the PCU, which applies +16 Vde from the RTG to PCU 1 and
simultaneously de-energizes PCU 2. PCU 1 is preset to be energized at initial lunar activation.
Note that there is an automatic switchover feature to PCU 2 in the event the +12 Vdc bus varies
more than +1 Vdc. Adding or removing electrical loads (via ground commends) on PCU 1 can pre-

vent the +12 Vdc bus from varying out of limits.

NOTE

IN THE EVENT AUTOMATIC SWITCHOVER TO PCU 2 HAS
OCCURRED, THIS COMMAND MUST BE FLAGGED AS HIGHLY
CRITICAL. THE CAUSE OF THE SWITCHOVER MUST BE
DETERMINED BEFORE THIS COMMAND IS EXECUTED. °

SWITCHOVER FROM PCU 1 TC PCU 2 MAY GENERATE A
POWER RESET SIGNAL TO THE DELAYED COMMAND
SEQUENCER COUNTERS, RESETTING THE COUNTERS
BACK TO ZERO. PCU SWITCHING WILL CAUSE SYNC
LOSS AT GROUND STATION.
PCU 2 SEL POWER CONDITIONING UNIT
Commend 062 actuates relay K-0l, in the PCU, which applies +16 Vdc from the RTG to PCU 2 and

similteneously de~energizes PCU 1.
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NOTE

AT THE TIME OF LUNAR ACTIVATION PCU 2

IS DE-ENERGIZED, WITH NO MEANS TO DETER-
MINE ITS CONDITION. FURTHER, NOTE THAT
THERE IS NO AUTOMATIC SWITCHOVER FROM
PCU 2 TO PCU 1. THIS SITUATION, THERE-
FORE, MAKES THIS COMMAND HIGHLY CRITICAL.
THIS COMMAND SHOULD BE EXECUTED ONLY
AFTER DETERMINING THAT PCU 1 IS ON THE
VERGE OF FAILING.

SWITCHOVER FROM PCU 2 to PCU 1 MAY

GENERATE A PCWER RESET SIGNAL TO THE

DELAYED COMMAND SEQUENCER COUNTERS,

RESETTING THE COUNTERS BACK TO ZERO.

PCU SWITCHING WILL CAUSE SYNC LOSS AT

GROUND STATION.
PSE/XY GAIN CH EXP 1 (PSE)
Command 063 switches different attenuator values ihto the LPX and LPY emplifier circuits to allow
gain control of the long period X~ and Y-axes signals. Repeated transmission of the commend will
cause the attenuators to step through values of 0 db, ~10 db, -20 db, and -30 db in a repeating
sequence. In addition, this command controls the calibration current of these two axes. PSE
activation initiselizes the attenuators to =30 db.
PSE/Z GAIN CH EXP 1 (PSE)
Commsnd 064 switches different attenuator velues into the LPZ amplifier circuit to allow gain
control of the long period Z-axis signal. Repeated transmission of the command will cause the
attenuator to step through values of 0 db, -10 db, -20 db, and -30 db in a repeating sequence.
In eddition, this commend controls the calibration current of this axis. PSE activation initializes
the attenuator to -30 db.
PSE/SP CAL CH EXP 1 (PSE)
Command 065 ectivates logic that will apply a current, via the SP calibration attenuator, to
the SP calibration coil. The amount of current from the calibration attenuator is determined by
Commend 067. In eddition, the SP calibration is esutomatically performed every 12 hours by means
of the timer unless specifically inhibited by Cormmand 033. This is & sequential ON/OFF command.
PSE activation initializes SP calibration to OFF.
PSE/LP CAL CH EXP 1 (PSE)
Command 066 activates logic that applies current, via the LP calibration attenuators, to the LP
damping coils (all three axes simultaneocusly). The emount of current from the calibration attenua-
tors is determined by Command 063 and Command 064, This is & sequential ON/OFF command. PSE
activation initializes LP calibration to OFF.
PSE/SP GAIN CH EXP 1 (PSE)
Commend 067 switches different attenuator values into the SPZ amplifier circuit to allow gein
control of the SP axis signal. Repeated transmission of the command will cause the attenustor to
step through values of 0 db, -10 db, ~20 db, and ~30 db in a repeating sequence. In addition,
this command controls the calibration current of this axis. PSE activation initializes the attenuator
to =30 db.
LVL MTRX ON/OFF EXP 1 (PSE)
Command 070 ectivates logic which applies power to the X-axis drive motor. This is a sequential
ON/OFF command, PSE activation initializes X motor to OFF, WNote that the X motor consumes power
in either leveling mode (AUTOMATIC/FORCED) until commanded OFF.

NOTE

Do not turn on more than one
leveling motor at a time.
De-energize sensor heater via
Command 076 during time any
level motor is on.
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LVL MTRY ON/OFF EXP 1 (PSE)

Command 071 activates logic which applies power to the Y~axis drive motor. This is a sequential
ON/OFF command. PSE activation initializes Y motor to OFF. Note that the Y motor consumes power
in either leveling mode (AUTOMATIC/FORCED) until commended OFF.

NOTE

Do not turn on more then one leveling

motor at & time. De-energize sensor

heater via Command 076 during time

any level motor is on.
LVL MTRZ ON/OFF EXP 1 (PSE)
Command 072 activates logic which applies power to the Z-axis drive motor. This is a sequential
ON/OFF command. PSE activation initializes Z motor to OFF. Note that the Z motor consumes power

in either leveling mode (AUTOMATIC/FORCED) until commanded OFF.

NOTE
DO NOT TURN ON Z LEVELING MOTOR
WHILE PSE IS CAGED. Do not turn
on more than one leveling motor
at a time. De-energize sensor
heater via command 076 during time
any level motor is on.

UNCAGE ARM/FIRE EXP 1 (PSE)

A, Command 073 is a two-state command (ARM/FIRE). First transmission will arm the actuator circuit.
Second trensmission of this command is sent to fire the actuator circuit and uncage ell spring
mass systems simultaneously. This command is an irreversible function and is necessary to
obtain PSE scientific data.

B. The ARM and FIRE commands ere also automatically generated by the timer every 12 and 24 hours,
respectively, after PET-zero.

C. Conditions to ARM:

1. First transmission of Command 073.
2, First 12-hour timer pulse.
3. 96 hours + 2 minutes pulse from the delayed command sequencer.
D. Conditions to FIRE (after ARM, above):
1. Next transmission of Command 073.
2. Next 12-hour timer pulse.
3. If armed, placing PSE to standby (Command 037 or operational overloed).

NOTE
THE UNCAGE CIRCUITRY WILL NOT
FUNCTION BELOW 30°F.
LVL DIR POS/NEG EXF 1 (PSE)
Command 0Tl is a two-state command (POS/NEG) which controls the direction of the level motors for
LPX, LPY, and LPZ axes when in the forced leveling mode (see Command 103). PSE activation injtial-
izes leveling direction to POS.
LVL SPEED HI/LO Exp 1 {PSE)
Command 075 is & two-state command (HI/LO) which controls the speed of the leveling motors for
LPX, LPY, and LPZ axes when in the forced leveling mode (see Command 103). PSE activation
initializes leveling speed to LO.
PSE T CTL CH EXP 1 (PSE)
Command 076 is a four-state command that can be sequentially stepped through the following modes
to control the heater in the deployed PSE sensor.
A. OFF - +29 Vdc is disconnected from the heater.
B. FORCED -~ +29 Vdc applied to heater and sutometic thermostaet control disabled.
C. OFF - +29 Vde is disconnected from the heater.
D, AUTOMATIC - +29 Vdc applied to heater and automatic thermostat control ensbled.
PSE activation initializes thermal control mode to AUTOMATIC.
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Note that this command does not control the heater in the PSE electronics package in the central
station.

Note that the PSE sensor heater is not controlled by this command when the experiment is in EXP 1
STBY SEL.

101 PSE FILT IN/OUT EXP 1 (PSE)
Commend 101 is & two-state commend (IN/OUT) which effectively removes the feedback loop filters
from the LPX, LPY, and LPZ axes. PSE activaetion initializes the feedback filter to OUT.
The feedback filter has to be in the following modes for the PSE to operate properly:
A. Leveling (all modes) - filter OUT
B, Calibration - filter IN
C, Normal operastional mode - filter IN
102 LVL SNSR IN/OUT EXP 1 (PSE)
Command 102 is & two-state command (IN/OUT) which activates logic that enables the coarse level
sensors to control the LPX and LPY axes drive motors when an off level condition exists. The
coarse level sensors are used only in the sutomatic leveling mode. PSE activation initializes the
coarse level sensor to OUT.
103 PSE LVL MDE A/F EXP 1 (PSE)
Command 103 is a two-state command (AUTOMATIC/FORCED) which controls the leveling mode of LPX, LPY,
and LPZ axes. PSE activation initializes the leveling mode to AUTOMATIC.
HNOTE
Only one axis motor is to be on at a time,
SIDE/CCGE COMMANDS EXP 4 (SIDE/CCGE)
The following commands are encoded by the SIDE into two one-time' commands and fifteen operational
commands:
104 SIDE LOAD 1
105 SIDE LOAD 2
106 SIDE LOAD 3
107 SIDE LOAD h#
110 SIDE EXECUTE#
Encoding is as follows:
SIDE COMMAND REGISTER ENCODING
FUNCTION T Ioh 105 108 107 110
One BREAK CCIG SEAL X X
comme | REMOVE DUST COVER X X
1. GND PLANE STEP PROGRAMER ON/OFF X X
2. RESET SIDE FRAME COUNTER AT 10 X X
3. RESET SIDE FRAME COUNTER AT 39 X X X
L, RESET VELOCITY FILTER AT 9 ' X X
5. RESET SIDE FRAME COUNTER AT 79 ’ X X X
6. RESET SIDE FRAME COUNTER AT 79 AND VELOCITY FILTER AT 9 X X X
7. X10 ACCUMULATION INTERVAL ON/OFF X X X X
8. MASTER RESET X X
9. VELOCITY FILTER VOLTAGE ON/OFF X X X
10. LECPA HIVOLTAGE ON/OFF . X X X
11. HECPA HIVOLTAGE ON/OFF X X X X
12. FORCE CONTINUOUS CALIBRATION {RESET TO 120) X X X
13. CCIG HIVOLTAGE ON/OFF X X X X
1k. CHANNELTRON HIVOLTAGE ON/OFF X X X
15. RESET COMMAND REGISTER X X X X

# Refer to Note 1, Figure 11-1.
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NOTE

Commands to break CCIG seal and reset
SIDE frame counter at 10 are identical.
The first transmission of Commands 105
and 110 causes both functions to occur
but not thereafter. Commands to remove
dust cover and master reset are also
identical. The first transmission of
Commands 107 and 110 causes both functions
to occur but not thereafter.

A brief description of SIDE commands follows:

The SIDE/CCIG commands are functionally divided into two types, on/off commends and mode commands.

Initiation of a mode command changes the operationel date format characteristics.

Operationally executing any mode or on/off command will eliminate the existing operational mode.

Operationally executing any of the following on/off commends 1, 7, 9, 10, 11, 13 and 1k will reset

the SIDE frame counter (DI-1) to zero if any one of the mode commands 2, 3, 4, 5, 6 or 12 is present

in the mode register, whereas execution of mode commands will not affect the status of any on/off

commanded functions.

One-time commands:

BREAK CCIG SEAL

Command 105 followed by 110 causes the cne-time function of CCIG seal break. It simultaneously resets
the SIDE FRAME COUNTER at 10 (described later). This command is an irreversible function and is

necessary to obtain CCGE scientific data. This command is also generated by the delayed command

sequencer (see Command 033).
REMOVE DUST COVER
Command 107 followed by 110 causes the one-time function of blowing the SIDE dust cover. It

simultaneously resets the SIDE MASTER RESET (described later). This command is an irreversible

function and is necessary to obtain SIDE scientific data. This command is elgo generated by the

delayed command sequencer (see Command 033). REMOVE DUST COVER commend may cause e heater interrupt.
(Refer to Fig. 11-1.)
ON/OFF Commends and Mode Commands:

1.

GROUND PLANE STEP PROGRAMER ON/OFF EXP 4 (SIDE/CCGE)

Command 104 followed by 110 is & two-state command (ON/OFF) that controls the operation of the
ground plane step programer. SIDE actlvation initializes the programer to ON. The ground plane
voltage is then stepped through 2h levels (one level/SIDE cycle). Transmission of this command
will cause the step programer to stop. Retransmission will start step programer and does not
reset voltage level to zero but continues tc step from level where last stopped.

RESET SIDE FRAME COUNTER AT 10 EXP 4 (SIDE/CCGE)

Command 105 followed by 110 is & mode commend. (Initiation of a mode command changes the opera~
tional data format characteristics.) Upon receipt of the command, the experiment resets to

SIDE frame zero and then steps to SIDE frame 10 before resetting again to zero. The velocity
filter and the high and low energy curved plate analyzers step through the values obtained for
these SIDE frames in the NORMAL MODE of operation. The ground plane voltage steps through the
normal 2k step sequence, one step per 11 frame cycle. (See Figure 11-3.)

RESET SIDE FRAME COUNTER AT 39 EXP 4 (SIDE/CCGE)

Commands 104 and 105, followed by 110, is a mode command. Upon receipt of the command, the experi-
ment operates in a similar fashion to the reset at 10 mode except that it resets at SIDE frame 39.
RESET VELOCITY FILTER COUNTER AT 9 EXP L (SIDE/CCGE) »

Command 106 followed by 110 is & mode commend. The experiment, in this mode, executes the normel
128 SIDE freme cycle. The velocity filter voltsge only executes the first 10 of its normal 20
step program. That is, at SIDE frame 10, instead of completing the 20 steps, the velocity filter
assumes the value of SIDE frame 20 in the normsl mode. Similarly at SIDE freme 20, the filter
adopts the normel mode value of SIDE frame 4O. This operation continues for the complete 128 SIDE
frames. The low energy curved plate analyzer, instead of maintalning its value for 20 SIDE frames,
steps to the next value every 10 SIDE frames. This means that the six velues are repeated from
SIDE frame 60, (See Figure 11-5.)
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RESET SIDE FRAME COUNTER AT 79 EXP 4 (SIDE/CCGE)

Commands 104 and 106, followed by 110, is a mode command., Upon receipt of the commend, the experi-
ment operates in a similar fashion to the reset atle mode except that it resets at SIDE frame 79.
RESET SIDE FRAME COUNTER AT 79 AND VELOCITY FILTER COUNTER AT § EXP 4 (SIDE/CCGE)

Commands 105 and 106, followed by 110, is & mode commeand. Upon receipt of the command, the experi-
ment performs the functions of command RESET VELOCITY FILTER COUNTER AT 9, but the sequence stops
at SIDE frame 79 and repeats.

All other functions are unchanged from the normal operational mode.

X10 ACCUMULATION INTERVAL ON/OFF EXP 4 (SIDE/CCGE)

Commands 104, 105, and 106, followed by 110, is a two-state ccmmand (ON/OFF). The accumulation
time period is increased from a normal 1.2 seconds (X1) to 12 seconds (X10). Eech SIDE frame is
downlinked 10 times before advancing to the next SIDE frame. The X10 mode can be used with any
counter reset mode.

MASTER RESET EXP 4 (SIDE/CCGE)

Command 107 followed by 110 1s a mode command. Upon receipt of the command, the experiment will
return to the normal operational mode.

The master reset shall perform the following:
a. Defeat all short cycles.
b. Reset SIDE frame counter, velocity counter, HECPA and LECPA counters.

c. Does not disturb any ON/OFF commands or X10 accumulation interval.
VELOCITY FILTER VOLTAGE ON/OFF EXP 4 (SIDE/CCGE)

Commands 104 and 107, followed by 110, is a two-state command (ON/OFF). Transmission of this

command removes velocity filter voltage (i.e., filter voltage equals zero Vdc). However, the
velocity filter programer is not inhibited, and upon retransmission of this command, the velocity
filter assumes the appropriate voltage level of that SIDE frame in process.

LOW ENERGY CPA HIGH VOLTAGE ON/OFF EXP 4 (SIDE/CCGE)

Commands 105 and 107, followed by 110, is a two-state command (ON/OFF). Transmission of this
command removes LECPA voltage (i.e., LECPA equals zero Vdc). However, the LECPA programer is not
inhibited, and upon retransmission of this command, the LECPA assumes the appropriste voltage
level of that SIDE frame in process. With zero voltage, no low-energy data is transmitted.
HIGH-ENERGY CPA HIGH VOLTAGE ON/OFF EXP 4 (SIDE/CCGE)

Commsnds 104, 105, and 107, followed by 110, is & two-state command (ON/OFF). Trensmission of this
command removes HECPA voltage (i.e., HECPA equals zero Vdc). However, the HECPA programer is

not inhibited, and upon retransmission of this command, the HECPA assumes the appropriate voltage
level of that SIDE frame in process. With zero voltage, no high-energy data is transmitted.

FORCE CONTINUOUS CALIBRATION (RESET TO 120) EXP 4 (SIDE/CCGE)

Commands 106 and 107, followed by 110, is & mode command. Upon receipt of the command, the experi-

ment resets to SIDE frame 120 and then steps through SIDE frame 127 befcre resetting again to SIDE
frame 120.

COLD CATHODE ION GAGE HIGH VOLTAGE ON/OFF EXP 4 (SIDE/CCGE)
Commands 104, 106, and 107, followed by 110, is a two-state command (ON/OFF). Transmission of this

command turns off high voltage to the CCIG sensor, thereby disabling a1l CCGE scientific data.
CHANNELTRON HIGH VOLTAGE ON/OFF EXP 4 (SIDE/CCGE)

Commands 105, 106, and 107, followed by 110, is a two-stete command (ON/OFF). Transmission of this
command removes high voltege from the channeltron multipliers, thus disabling SIDE scientific data.
RESET COMMAND REGISTER EXP L4 (SIDE/CCGE)

Commands 104, 105, 106, and 107, followed by 110, are cormands used to clear the command register
of any command awaiting execution.

Note SIDE power ON will cause the following:

&. A power reset will force the instrument into the normal mode, which is the following:
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(1) Removes all short cycles.

(2) Resets SIDE frame counter, velocity counter, 5ECPA and LECPA counter.

(3) Resets ground plene counter

b. Resets all Command Flip~Flops.
c. Turns on all the internal voltages of the system (turns on V/FILT, HECPA, LECPA, Channeltron HV,

CCIG HV).
SWS CVR GO EXP 3 (SwWs)
Command 122 causes the one-time function of removing the SWS dust covers. This command is an irreversi-~
ble function and is necessary to obtein SWS scientific data.
SWS CVR GO (Three times <10 seconds) EXP 3 (SwWs)
Command 122, when sent three times within 10 seconds, places the high voltage amplifiers in the high
gain mode. SWS activation presets the emplifiers to be low gain mode. The low gain mode of operation
causes the 21 voltage steps epplied to the Faraday cup sensors during proton and electron measurements
to be scaled such that the highest level will be 6 kilovolts. The high gain mode increases the gain of
the amplifiers by a factor of 1.68, with the highest level going to 10 kilovolts. STBY SEL command
(046) followed by an OPER SEL command (O45) presets the amplifiers to the low gain mode.
LSM RANGE STEPS EXP 2 (LSM)
Command 123 is a three-state command that determines the range of the X-, Y-, and Z-axis sensors of the
LSM. LSM activation initializes the range to 11400 gamma, Repeated spplication of this command sequences
the range through +100, +200, 11400 gemme. The selected range is common to all three sensors.
LSM FLD O/S CH EXP 2 (LSM)
Command 124 is a seven-state command that controls field offset of the X-, Y-, and Z-axes. LSM ectiva-
tion initializes the offset to zero percent. Repeated application of this command sequences the offset
through +25, +50, +75, -75, -50, -25, and zero percent of the range selected by Command 123. Example:
With Command 123 set to +100 gamme end Command 12h set to +25 percenf;, the effective range of the
addressed sensor would be +125 to -75 gamms (sensor heads in 0° or 90° position).
LSM 0/S ADD CH EXP 2 (LSM)
Command 125 is a four-state command used to address the X-, Y-, and Z-sxes for offsetting. LSM active-
tion initializes the offset address to neutral. Neutral is defined as no axis addressed. Repeated
application of this command sequences the offset address from X to Y to Z to neutral. Exemple: With
this command set to the X-axis, Command 124 controls the offset of the X-axis only, with Y- and Z-axes
unaffected.
FLIP/CAL INHIB EXP 2 (LSM)
Command 127 is a two-state command (IN/OUT) used to inhibit the flip/calibrate sequence of the LSM. LSM
activation initislizes the logic to inhibit IN.

NOTE

SINCE THIS COMMAND WILL INHIBIT

THE FLIP/CAL COMMAND FROM THE
AUTOMATIC DELAYED COMMAND SEQUENCER
(SEE COMMAND 033), AND GROUND COM-
MAND 131, THIS COMMAND MUST BE CON-
SIDERED CRITICAL BECAUSE OF A POSSI-
BILITY OF UPLINK FAILURE.

FLIP/CAL GO EXP 2 (LSM)
Command 131 is & one-state command that initistes the flip/calibration cycle. Execution of this command
activates the flip/cal sequencer, and upon completion of the sequence,'the LSM is returned to the normal
operating mode and places the sequencer in OFF.

NOTE

THERE MUST BE EXACTLY FOUR FLIP/
CALIBRATE CYCLES BEFORE PERFORMING
A SITE SURVEY. In addition to
ground command 131, the flip/
calibrate delayed camend sequencer
(see Command 033) will generate
flip/cel commends.
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13k

LSM FILT IN/OUT EXP 2 (LSM)

Command 132 is a two-state command (IN/OUT). LSM activation initializes the filter to IN. Application
of the command to OUP will cause a major portion of the digital filter to be bypassed.
SITE SURVEY XYZ EXP 2 (LSM)
Command 133 is a one~state command that activates the site survey sequence generator. The first appli-
cation of this command will initiate the sequence to survey the X-axis. Upon completion of the X-axis
survey, the LSM instrument will return to the normal scientific mode. The second and third sepplication
of this command will initiate the sequence generator to survey the Y- and Z-axes, respectively,
returning the LSM to the normal mode of operation upon completion of the respective axis survey.

NOTE

THE SITE SURVEY MUST BE PERFORMED ONLY
AFTER FOUR FLIP/CALIBRATE CYCLES HAVE
BEEN COMPLETED.

L8M T CTL XYO EXP 2 (LSM)

Command 134 is a three-state command (X, Y, OFF) which is used to select the X- or Y-axis sensor heater
thermostat or to deactivate all LSM heater power. LSM activation initializes the temperature control to
the X-axis thermostat. Repeated application of this command sequences the temperature control through
Y-axis thermosiat, OFF, and X-axis thermostat., The selected axis thermostat (X or Y) controls heater
power to all LSM heaters. In the OFF position all LSM heater power is removed. Note that there is no

thermostat in the Z-axis sensor.
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. ALSEP 1
SECTION 6

- TELEMETRY SUBSYSTEM

6.1 SYSTEM DESCRIPTICN
The Telemetry Subsystem consists of central station sensors, experiment sensors, one enalog multi-
plexer, two A/D converters, two digital date processors, two S-bend transmitters, one diplexer switch,

one diplexer filter, and a common S-band transmit/receive helix antenna.

6.1.1 Sensors (Transducers)
Anelog sensors convert such parameters as temperature, voltage, current, and status into 0- to +5-volt

signals and input these signals to the 90~channel analog multiplexer as engineering (housekeeping)
data to indicate the condition of the central station, RTG, and PSE.

Scientific measurements from the experiment sensors and experiment status, calibration, and temperature
data are converted within each experiment to digital data and applied to the X and Y digital data
processors at the proper demand time in serial form.

6.1.2 Analog Multiplexer .
Analog engineering (housekeeping) data is applied to the 90-channel analog multiplexer. Multiplexer
Channels 1 through 15 are redundant. Selection of the redundant channels can be accomplished by
ground command, selecting either X or Y data processor (Commands 034 or 035). Channels 16 through
90 are normal channels. The multiplexer is divided into seven groups of 15 column gates each, and
the group outputs are further gated through a tier of seven row gates. The channel advance pulse
generated in the digital data processor (occurs at the time of the sixty-fourth mein frame word) is
applied to the analog multiplexer gate sequencers to advance the multiplexer to the next channel
after each A/D conversion. The gate sequencers generate a ninetieth-channel output pulse that is
used to reset the frame counter located in the digital date processor. The output of the analog
multiplexer is buffered by amplifiers at the input to each A/D converter.

6.1.3 A/D Converters
The A/D converters encode the analog signal from the multiplexer into an B-bit digital word when
en encode pulse from the digital data processor occurs (o_nce every digitel data processor main
frame). The 8~bit digital word is inputted parallel to the digital data processor at Word 33
time of the ALSEP mein freme. Selection of A/D converters is accomplished by commands 03k or 035,

6.1.4 Digital Date Processor

Redundant digital data processors (X and Y) are provided. The redundant processors are selectable
by Ground Command 03k or 035. The processor that is selected receives dats in & parallel form
from the A/D converter and in a serial form from the command decoder and experiments. The data is

formatted into a serial NRZC format and then encoded into & split-phase signel and applied to the
transmitter.

As a backup capability, the data processor provides a low bit rate mode at one-half the normal

data rate., The normal or low data rate can be selected by Ground Commands 006 and 007 respectively.

The first three words of the ALSEP main frame are used for the sync code. The bit assignment for
the sync word is shown in Figure 6-2. Bits 23 through 29 are provided for channel identification

for 1 through 90 channels for correlation of the analog multiplexer data. These bits are derived

from a ripple-through counter which is advanced one step whenever Word 1 of the ALSEP main frame
occurs and is reset by a ninetieth-frame signal generasted by the analog multiplexer. When power
is applied to the data processor, these seven bits will be a random count between O and 127 and

cannot be used to determine the position of the multiplexer until it receives the ninetieth-frame
reset signal from the analog multiplexer.

Eech of the redundant processors has a power reset circuit. This circuit will reset the processor

to the normal mode if there is a momentary drop in the +5 Vde line,.

The data processor will generate and provide all necessary timing signals to the experiments, command
decoder, A/D converter, and the 90-channel analog multiplexer {see Table 6-III).
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6.1.6
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Transmitter

There are two S-band transmitters (A and B) in ALSEP 1, selectable by ground commands. The active
transmitter accepts split-phase telemetry data from the data processor, and PM modulates the

carrier which is applied to the helix antenna at a one-watt level on a downlink frequency of 2278.5 MHz.
Ground Commends are also used to turn the selected transmitter on or off. If the transmitter is
commanded OFF, an 8,4-watt heater is simultaneously activated to provide electrical and thermal
balance, Overload protection is provided for both transmitters. Circuit breakers associated with

the overloaded transmitter will switch operating voltages (+29 Vdc, +12 Vdc) to the other transmitter.

Diplexer Switch

The diplexer switch is utilized to couple the selected transmitter (A or B) output through the
diplexer filter to the antenna., The direction of the diplexer switch (thus the selection of
transmitter A or B output) is controlled by activating & ferrite device, within the circulator, by

g magnetic field from a coil which is energized by +12 Vdc. The +12 Vdc is applied when transmitter B
is ON.
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TABLE 6-I.- ANALOG MULTIPLEXER A/D CONVERTER CHARACTERISTICS

Analog Multiplexer (Subcommutated)

Input (From Sensors Or Signal Conditioners) 0 to +5 Vde
Channels/Frame ) 90 Max

Seconds /Frame (Normel Bit Rate) 5h.34

Seconds /Frame (Low Bit Rate) 108.68

Redundancy Channels 1 through 15

A/D Converters

Input (From Analog Mux) 0 to +5 Vdc
Conversion B Bits
Data to D/P Parallel

Time Slot In Main Frame
Redundancy

Word 33

X or Y Converter

Either of the two redundant A/D converters are selectable
by Ground Command O34 (DSS/PROC X SEL) or 035 (DSS/PROC Y SEL).

TABLE 6-II,- DIGITAL DATA PROCESSOR CHARACTERISTICS

Low Bit Rate Normal Bit Rate
Data Rate (BPS) 530 1060
Bits/Word 10 10
Words /Frame 6l 64
Frame/Second 53/64 1-21/32
Seconds/Frame 1.2075 0.6038
Bits/Sync Word 22 22
Redundancy X or Y Processors

Words 1, 2, and 3 are control words, Word 33 of the
main frame contains housekeeping date from the analog
MUX/A/D converter. Word 46 contains the command verification
word. The two MSB's of Words 33 and 46 are filler bits in-
serted by the digital data processor. All main frame words
are downlinked MSB first.

DA-L (Bit 10 of Word 3) contains the Data Processor

Serial Number.

Frame 3 0 MSB
Freme U 1
Frame 5 0
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1 2 3 L 5 6 7 8
X X X [} X S X
9 10 11 12 h3 1L 15 16
= X X - X I X
n7 18 19 20 21 22 23 2k
o) X X ] X S X
PS5 26 27 28 29 30 31 32
- X X - X I X|
33 3h 35 36 37 38 39 Lo
H X X ‘e X S X
1 L2 13 1nn L5 L& 7 L8
- X X - cv 1 X
9 50 51 52 53 Sh 55 13
] X X ] X S I
b7 58 59 60 33 62 63 [30
- X X - X I X
WORD TOTALS LEGEND
3 x = Sync
29 { = Passive Seismic - Short Period
12 - = Passive Seismic - Long Period
2 e = Passive Seismic - Long Period Tidal
and one Temperature
T o = Magnetometer
I S = Solar Wind
5 I = Suprethermal Ion Detector
1 CV = Command Verification
1 H = Housekeeping
Bach box conteins one 10-bit word
Total bits per frame = 10 x 64 = 640 bits
Data rate = 1060 bits/second or 530 bits/second

Figure 6-1.- ALSEP 1 main frame format.
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CONTROL GROUP FORMAT

ALSEP |

ALSEP |
| WORD #1 ]

ALSEP |
WORD #2 ]

WORD #3 i

Bit 1 2 3 4 5 6 7 8 9 10 11

12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

11100011 0021

Symbol
DA-1

DA-2

DA-3

DA~k

DA-5

DA~6

DA-T

Barker Code

o]

[+]

o 0 1 1

Neme

Barker Code and
Complement

Frame Count

Bit Rate ID

ALSEP ID

Received Command
Message

Command MAP

Filler Bits

ALSEP Words

1, 2, and Bits 1
and 2 of Word 3

Bits 3 to 9 in-
clusive of
Word 3

Bit 10 of
Word 3

Frame Mode Bit

1

0

1 1 o0 1

Complement of Barker Code

Range
NA

0-127 (Frame count
reads all zero's
on channel 90)

1 1
2 1

Bit 10, LSB, of
Word 3

Frame Mode Bit

3 0 {MSB)
L 1
5 0

Bits 3 to 9 in-
clusive of

" Word 46

Bit 10, LSB, of
Word L6

Meaning

Normal data rate
Low data rate

Data processor
Serial number
ALSEP 1

1 to 127

"0" no parity
"1" parity

Frame Counter
(1, 2.... 89, 0)

Bits/
Sample
22

F1L F2 F3 Fh F5 F6 FT7|M

Mode
Bit

Semples/

Second

1.67

1.67

1.67

1/5h4

May be used to determine bit error rate during off line processing.

Bits 1 and 2 of Word U6.

#0ne word sample is sent for each command received; other samples are all zeros.

Figure 6-2.- Control and command verification word format.




TABLE 6-III.~ TIMING FROM DIGITAL PROCESSOR

ALSEF 1

SIGNAL TO

Signals From CMD A/D Analog
Data Processor | Decogder PSE SIDE LsM SWS Converter MUX
Shift Pulse X X X X X
Data Gate X X
Even Frame Mark X X
Frame Mark X
Data Demand X X X X X
A/D Encode X
Advence Pulse X

TABLE 6-1V.- TIMING AND CONTROL PULSE CHARACTERISTICS

Duration®*
Pulse Type (usec) Repetition Rate
Frame Mark 118 Once Per ALSEP Frame
Even Frame 118 Once Every Other Frame
Mark
90th Frame 118 Once Every 90th Frame
Mark
Data Gate 118 6L, Once Per Each Ten-
(Word Mark) Bit Word in Frame
Data Demand 9L3h Cnce Per Word in ALSEP
Frame
Shift Pulse b7 640 Pulses Per Frame
1060 Pulses Per Second,
NBR 530 Pulses Per Second,
LBR
Commend 20,000 Asynchronous

#In slow ALSEP data mode, duration is twice the normel mode.
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TABLE 6~V.- TELEMETRY SUBSYSTEM POWER REQUIREMENTS AND OVERLOAD PROTECTION

Component Vo;ﬁ:ge Watts mAdc Circuit Protection
Digital Deta Processor |+12 Vde + 1%{ 0.05 4,2 | None
Xor Y +5 Vde + 1% 0.450 90.0 | None
Analog Multiplexer +15 Vde + 1% | 0.065 L. 4 | None
and A/D Converter +12 Vdc + 14 0.150 12.5 | None
XorY +5 Vde + 1% 1.10 220.0 | None
-12 Vde + 1% | 0.12 10.0 | None
; CB-03 XMTR A 560 to 840 mA
Transmitter +29 Vde + 1% | 8.0 275.0 CB-05 XMIR B 560 to 84O mA
CB~-02 XMTR A 110-225 mA
Aor B +12 Vde + 1%| 0.5 .7 B0k XMIR B 110-225 mA
Transmitter Heater +29 Ve + 1%| 8.4 345.0 | None
Diplexer Switch +12 Vde + 1% | 0.15 12.5 | CB~Ok 110-225 mA

TABLE 6-VI.- TRANSMITTER CHARACTERISTICS

Frequency

Modulation
Stability (long-term)
Power Output

Power Input

TM Parameters

2278.5 MHz

PM

+0.0025 percent/year

6-7

1 watt minimum
6.6-9.45 watts

L
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TABLE 6~VII.- REDUNDANT ANALOG CHANNELS

The first 15 channels of the analog multiplexer are applied in
parallel to redundant gates in the analog multiplexer. Either of
these redundant gates can be selected by Ground Command 034 (DSS/PROC
X SEL) or 035 (DSS/PROC Y SEL).

Channel Symbol Location/Neme
1 AE-3 Converter Input Voltage
2 AE-1 0.25 Vdc Calibration
3 AE-2 4,75 Vde Calibration
4 AT-3 Thermal Plate Temp 1
S AB-L Converter Input Current
6 AR-1 RTG Hot Frame 1 Temp
7 AR-14 RTG Cold Frame 1 Temp
8 AE-5 Shunt Regulastor 1 Current
9 AB-1 Command Demodulator 1 kHz Present
10 Not Assigned
11 Not Assigned
12 AB-4 Power Distribution Exper 1 and 2 Standby
13 AE-6 Shunt Regulator 2 Current
14 AB-5 Power Distribution Exper 3, 4, and DSS Htr 2
15 AT-10 Primary Structure Bottom Temp 1
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Symbol

AE-3
AE-1
AE-2
AT-3
AB-b
AR-1
AR-b
AE-5
AB-1
BLANK
BLANK

AE-6

AB-5

AT-10
AT-21
AT-22
AT-23
AT-2L
AE-T

AE-13
AE-18

TABLE 6-VIII.- CHANNEL MEASUREMENT ASSIGNMENTS FOR ANALOG MULTIPLEXER (ALSEP WORD 33)

Location/Name

Converter Input Voltage

0.25 Vdc Calibration

4.75 vdc Calibration

Thermal Plate Temp 1

Converter Input Current

RTG Hot Frame 1 Temp

RTG Cold Frame 1 Temp

Shunt Regulator 1 Current

Command Demodulator 1 kHz Present

Power Distribution Exper 1 and 2 Standby
Shunt Regulator 2 Current

Power Distribution Exper 3, 4, and DSS Htr 2

Primary Structure Bottom Temp 1

Local Oscillator Crystal A Temp

Local Oscillator Crystal B Temp
Transmitter A Crystal Temp
Transmitter A Heat Sink Temp

PCU Output Voltage 1 (29 V)

Receiver Prelimiting Level

Transmitter B Power Doubler dc Current
LP Amplifier Gain (X and Y)

Leveling Mode and Coarse Sensor Mode

Dust Cell 2 Output
Sunshield Temp 1
Thermal Plate Temp 2

Dust Cell 2 Temp

Transmitter B Crystal Temp
Transmitter B Heat Sink Temp
Analog DP, Base Temp

Analog DP, Internal Temp

PCU Output Voltage 2 (15 V)
Receiver Local Oscillator Level

LP Amplifier Gain (2)
Thermal Control Status

Dust Cell 3 Output
Sunshield Temp 2
Thermal Plate Temp 3

Channel

Number

L6
b7
48
k9
50
51
52
53
Sk
55
56
57
58

Symbol

AT-29
AT-30
AT-31
AT-32
AE-G
AE-15
AR-3
AL-3
AL-7
BLANK
AX-3
BLARK
AT-6
AT-8
AT-12
AT-33
AT-3k
AT-35
AT-36
AE-10
AE-16
AR-5
AL-L
AL-8
AI-1
AT-T
AT-13
BLANK
BLANK
BLANK
AT-37
AT-38
AT-39
AE-11
AE-12
AE-1T
BLANK
AX~-1
AX-)
AI-2
BLANK
AT-9
AT-11
BLANK
BLANK

Location/Name

Digital D/P, Base Temp

Digital D/P, Internal Temp
Command Decoder Base Temp
Command Decoder Internal Temp
PCU Output Voltage 3 (12 V)
Transmitter A, AGC Voltage

RTG Hot Frame 3 Temp

Level Direction and Speed
Calibration and Status LP and SP

Dust Cell 3 Temp

Thermal Plate Temp L

Primary Structure Wall Temp 1 (Left)
Insulation Inner Temp

Command Demodulator, VCO Temp
Power Distribution, Base Temp
Power Distribution, Internal Temp
PCU, Power Oscillator 1 Temp

PCU Output Voltage 4 (5 V)
Transmitter B, AGC Voltage

RTG Cold Frame 2 Temp

SP Amplifier Gain (Z)

Uncage Status

LE Count Rate

Thermal Plate Temp 5

Insulation Outer Temp

PCU, Power Oscillator 2 Temp

PCU, Regulator 1 Temp

PCU, Regulator 2 Temp

PCU Output Voltage 5 (-12 V)

PCU Output Voltage 6 (-6 V)
Transmitter A Power Doubler dc Current

Dust Cell 1 Temp
Dust Cell 1 Output
HE Count Rate

Primary Structure Wall Temp 2 (Right)
Primary Structure Wall Temp 3 (Back)

>
I
o
3
[~



ALSEP 1

TABLE 6~IX.- EXPERIMENT OFF DOWNLINK STATUS

The observed conditions with Experiment operating power OFF and Experiment
standby power either OFF or ON, are as follows:

PSE All "1"s in the digital data words

LSM All "1"s in the digital data words

SIDE All "O"s in the digital data words

SWS All "1"s in the digital data words
Central Station Housekeeping

PSE Channels (AI~1 - AL-8), either 000 or 001
SIDE Channels (AI-1 and AI-2), either 000 or 001

With the experiments disconnected from the central station, all "1"s are
present in the digital date words. Open circuit channels to the analog
multiplexer can read anywhere between 000 and 255,
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TABLE 6-X.- ALSEP 1 ANALOG CHANNEL USAGE

Nominal
Operating Nom Redline
Limits Oper Limits
Symbol Location/Name Low High Value Low High
Structural /Thermal Temperatures (Fahrenheit)
AT-1 Sunshield Temp 1 ~240° 95° -80° ~300° +300°
AT.2 Sunshield Temp 2 -2Lo° 95° -80° -300° +300°
AT-3 Thermal Plate Temp 1 0° 1ho° 83° -25° +150°
AT-L Thermal Plate Temp 2 0° 125° 83° -25° +150°
AT-5 Thermal Plate Temp 3 0° 125° 83° -25° +150°
AT-6 Thermal Plate Temp 4 0° 125° 83° -25° +150°
AT-T Thermal Plate Temp S 0° 125° 83° -25° +150°
AT-8 Primary Structure Wall Temp 1 (Left) -21.0° 236° 0° -300° +300°
AT-9 Primary Structure Wall Temp 2 (Right) -210° 236° i0° ~300° +300°
AT-10 Primary Structure Bottom Temp 1 -210° 258° 6° -300° +300°
AT-11 Primary Structure Wall Temp 3 (Back) -50° 250° 28° -300° +300°
AT-12 Insulation Inner Temp -20° 157° 6L° -25° +167°
AT-13 Insulation Outer Temp ~135° 210° 26° -300° +300°
Electronic Temperatures (Fahrenheit)
AT-21 Local Oscillator Crystal A Temp -10° 165° 1kke -15° +170°
AT-22 Local Oscillator Crystal B Temp 0° 125° 75° ~15° +170°
AT-23 Transmitter A Crystal Temp -~10° +146° 75° ~15° +165°
AT-24 Traensmitter A Heat Sink Temp -10° +1h6° 75° ~15° +165°
AT-25 Trensmitter B Crystal Temp ~10° +146° 75° -15° +165°
AT-26 Transmitter B Heat Sink Temp -10° +146° 75° -15° +165°
AT-27 Analog D/P, Base Temp 0° 125° 83° ~25° +150°
AT-28 Analog D/P, Internal Temp 0° 125° 90° -15° +163°
AT-29 Digital D/P, Base Temp a° 125° 83° ~25° +150°
AT-30 Digital D/P, Internal Temp 0° 125° 87° -20° +158°
AT-31 Command Decoder, Base Temp 0° 125° 83° ~25° +150°
AT-32 Command Decoder, Internal Temp Q° 125° 86° ~20° +155°
AT-33 Command Demodulator, VCO Temp 0° 1e5° 86° -20° +155°
AT-34 Power Distribution Unit, Base Temp 0° 1ko° 83° ~25° +150°
AT-35 Power Distribution Unit, Internal Temp 10° 150° 100° -10° +180°
AT-36 PCU, Power Oscillator 1 Temp 0° 150° gke -20° +172°
AT-37 PCU, Power Oscillator 2 Temp ~10° 165° 9o -20° +172°
AT-38 PCU, Regulator 1 Temp 50° 195° 103° ~20° +210°
AT-39 PCU, Regulator 2 Temp -10° 195° 103° ~-20° +210°
Central Station Electrical
AE-1 0.25 Vdc Calibration 2hy 26V .25V .22V .28v
AE-2 4.75 Vde Calibration h.rev 4,78V 4,757 b.70v L. 8ov
AE-3 Converter Input Voltage 15,4V 16.9v 16.2V 15.0V 17.5V
AE-L Converter Input Current 3.9A L,5A b2 3.8A L, 6A
AE-5 Shunt Regulator 1 Current 0.ka 2.TA 1.148 0.05A 3.184
AE-6 Shunt Regulator 2 Current 0.La 2.7A 1.1A 0.1A 3.18A
AE-T PCU Qutput Voltage 1 (29 V) 28.8v 29.2v 29.0V 28,59V 29, kov
AE-8 PCU Output Voltage 2 (15 V) 14.9v 15.36V 15.0V 1k.8v 15.hv
AE-9 PCU Output Voltage 3 (12 V) 11.9v 12.05V 12.0V 11.85v 12,310V
AE-10 PCU Output Voltage 4 (5 V) 4.9v 5.15V 5.0V 4,85v 5.25V
AE-11 PCU Output Voltage § (=12 V)#* -12.35V -11.9V ~12.0v ~12,.hv -11.8v
AE-12 PCU Qutput Voltage 6 (-6 V)## 6.1V =5.9v 6.0V ~6.15V -5.85v
AE-13 Receiver, Prelimiting Level ~92dbm  -8kdbm -88dbm -101dbm  -6ldbm¥
AE-1L Receiver, Local Oscillator Level 2.6dbm  T.5dbm 6.1dbm 1.8dbm  7.6dbm*®
AE-15 Transmitter A, AGC Vcltage 1.h7V 1.89v 1.10v 0.323V 5.00vV
@-10°F  @+1LE°F @75°F
AE-16 Transmitter B, AGC Voltage 1.5V 0.95v 0.61V 0.26v  h.17v
€-10°F  @+146°F @75°F
AE-17 Transmitter A Power Doubler dc Current 1h3ma 208ma 162ma 100ma*  240ma*
@-10°F  @1LE°F 875°F
AE-18 Transmitter B Power Doubler dc Current 126ma 192ma 15Tma 100ma*  2LOma*
@-10°F  @1h6°F @75°F
*At T77.5°F

*#AE-11 and AE-12 valves also vary with changes of PCU output voltage 1 (29V), AE-T.




ALSEP 1

TABLE 6~X.- ALSEP- 1 ANALOG CHANNEL USAGE - Concluded

Nominal
Operating Nom Redline
Limits Oper Limits
Symbol Location/Name Low High Value Low High
RIG Temperatures (Fahrenheit)
AR-1 Hot Frame 1 Temp 1000° 1120° 1054° 980° 1136°
AR-3 Hot Frame 3 Temp* 1000° 1120° 1107° 980° 11h70
AR-4 Cold Frame 1 Temp Los° 500° 780 Loi° 545
AR-5 Cold Frame 2 Temp* 415° 500° Lage Loxre 5450
Dust Detector
AX-1 Iust Cell 1 Temp (Fahrenheit) 110° 275° 136° 92° 320°
AX-2 Dust Cell 2 Temp (Fahrenheit) 110° 275° 136° 87° 320°
AX-3 Dust Cell 3 Temp (Fahrenheit) 110° 275° 136° 90° 320°
AX-4 Dust Cell 1 Output 3mv 80mv 52mv imV 163mV
AX-5 Dust Cell 2 Output 3mv 80mv 52mv 1mV 163mv
AX-6 Dust Cell 3 Output 3my 80mv 5omv 1mV 163mv
Operating
Symbol Location/Name Channel Limits
Central Station Discretes Decimal PCM
AB-1 Command Demodulator 1 kHz Present 9 No modulation O to 76, no carrier 128 to 255
Modulation 77 to 127
AB-h Power Distribution Experiment 1 and 2 12 Exper 1 Exper 2
Standby Standby-cff Standby-off 1+1
Standby-on Standby-off 72 + 10
Standby-off Standby-on 131 + 10
Standby-on Standby-on 192 + 12
AB-5 Power Distribution Experiment 3, b 1b Exper 3 Exper b DSS HTR 2
and DSS Heater 2 Standby-off Standby-off Off 1+1
Standby-off Standby-off On 35 + 10
Standby-off Standby-on off 69 + 10
Standby-off Standby-on On 100 + 10
Standby-on  Standby-off off 131 + 10
Standby-on  Standby-off On 160 + 10
Standby-on  Standby-on off 188 + 10
Standby-on  Standby-on on 214 + 10
Passive Seismic
AL-1 LP Amplifier Gain (X and Y) 23 Discrete
AL-2 LP Amplifier Gain (2) 38 Discrete See
AL-3 Level Direction and Speed 53 Discrete Table
AL-k SP Amplifier Gain (Z) 68 Discrete 6-XI
AL=-5 Leveling Mode and Coarse Sensor Mode 24 Discrete (PSE)
AL-6 Thermal Control Status 39 Discrete Page
AL-T Calibration Status LP and SP sS4 Discrete 6-13
AL-8 Uncage Status €9 Discrete
SIDE/CCGE
AI-1 LE Count Rate 70 0-5.0 V
AI-2 HE Count Rate 85 0-5.0 V

*Intermittent sensors.
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ALSEP 1

TABLE 6-XI.- PASSIVE SEISMIC MEASUREMENTS LIST, ALSEP 1

Scientific Measurements

ALSEP

Symbol Location/Measurement ALSEP Word Frame Sensor Range
DL- 1 Long Period X Seismic 9, 25, k1, 57 Every 1 mu to 10u
DL- 2 Long Period Y Seismic 11, 27, b3, 59 Every 1 mu to 10u
IDL- 3 Long Period Z Seismic 13, 29, 45, 61 Every 1 my to 10u
DL~ 4 Long Period X Tidel 35 Even .01 to 10" (erc)
DL- 5 Long Period Y Tidal 37 Even .01 to 10" (arc)
DL~ 6 Long Period Z Tidal 35 odd 8 ugal to 8 mgal
DL- T Instrument Temp 37 0dd 107 - 143°F
DL- 8 Short Period Z Seismic Every Even Every 1 my to 10p

Word Except

2, k6, 56

Engineering Measurements

8 channels of Engineering Measurements included in ALSEP Word 33

Symbol Location/Measurement Analog Channel Sensor Range Decimal PCM
AL- 1 LP Ampl Gein (X and Y) 23 0 b 0-0.4v 0-21
-10db 0.6-1.h 31-72
-20db 1.6-2.4 B2-122
-30db 2.6-4,0 133-20h
AL- 2 LP Ampl Gain (2) 38 0 dv 0-0.4v 0-21
-10db 0.6-1.k 31-~72
-20db 1.6-2.4 8o~122
-30db 2.6-4,0 133-20k
AL~ 3 Level Direction and Speed 53 +low 0-0.L4v 0-21
~low 0.6-1.b 31-72
+high 1.6-2.b 82-122
-high 2.6-4,0 133-204
AL~ k4 SP Ampl Gain (Z) 68 0 db 0-0.4V 0-21
-10db 0.6-1.h 3172
—20db 1.6-2.4 82-122
~30db 2,6-h.0 133-20k
hi- 5 Leveling Mode and Coarse 24 Automatic, coarse sensor out 0-0.hv 0-21
Sensor Mode .
Forced, coarse sensor out 0.6-1.k 31-72
Automatic, coarse sensor in 1.6-2.L 8o-122
Forced, coarse sengor in 2,6;);,0 133-20k
AL- 6 Thermal Control 39 Automatic Mode ON 0-0,4v 0-21
Automatic Mode OFF 0.6-1.1 31-72
Forced Mode ON 1.6-2.4 82-122
Forced Mode OFF 2,6-4,0 133-20k
AL~ 7 Calibration Status LP & S 5l All ON 0-0,4V 0-21
LP - ON, SP ~ OFF 0.6=1.k 31-T2
LP - OFF, SP - ON 1.6-2,4 82-122
All OFF 2.6-k.,0 133-20k
AL- 8 Uncage Status 69 Caged 0-0.4v 0-21
Arm 0.6-1.4 31-72
Uncage 1.6-2.k4 ‘ 82-122
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TABLE 6-XII.- LUNAR SURFACE MAGNETOMETER MEASUREMENTS LIST, ALSEP 1

Scientific Measurements

ALSEP
Symbol Location/Measurement Word Frame Range
DM~25 LSM X-Axis Field 17,49 | Every | #100,+200,+400 gamma
DM~-26 LSM Y-Axis Field 19,51 Every 1100,:200,9400 gemma,
DM-27 LSM 2-Axis Field 21,53 .| Every | +100,#200,+400 gamma

These data are in Words 17, 19, 21, 49, 51, 53 and have the following format:

*#0 =

29

25|27|2s|25I2u123|22I21l20

*Polarity
Bit

Science Data

Ylus 1, 1 = Minus

Engineering Measurements

Housekeeping is located in ALSEP Word 5 which is subcommutated over 16 frames as follows:

Bit in Word 5 29 28 | 27 26 l 25 I o4 l 23 ' 22 21 ] 20

Meaning F Al A2 A3 Ak a5 a6 AT | BL B2
Fngi ing Dat Status
ngineering ata Bits

Where Bl, B2 are bistable status data
«vevs A7 are bits derived from analog measurements
F locates the subcommutation start, F = 1 is Frame 1 of the subcommutation and F = 0 elsewhere.

AL,

Symbol Location/Measurement f,gfgp Frame Sensor Range
DM-1 Sensor X Temp 5 1,9 -30°C to +65°C
DM-2 Sensor Y Temp 5 2,10 -30°C to +65°C
Dif=3 Sensor Z Temp Eng. 5 3,11 ~30°C to +65°C
DM-4 Base Tamp Data 5 4,12 -30°C to +65°C
DM-5 Internal Temp 5 5,13 -30°C to +65°C
DM-6 Level Sensor 1 5 6,14 ~15° to +15° (arc)
DM-7 Level Sensor 2 5 7,15 -15° to +15° (arc)
M-8 Supply Voltage 5 8,16 0 to +6.25Vde
DM-9 X Flip Position 5 1 Discrete} 2 status bits
DM~-10 Y Flip Position 5 2 Discrete 2 status bits
DM=-11 Z Flip Position 5 3 Discrete 2 status bits
DM~-12 X Gimbal Position 5 L Discrete 1 status bit
DM-13 Y Gimbal Position 5 4 Discrete 1 status bit
DM-1k Z Gimbal Position 5 5 Discrete 1 status bit
DM-15 Thermal Control State 5 5 Discrete 1 status bit
DM-16 Measurement Range 5 T Discrete 2 status bits
DM-1T7 X Offset Field 5 9,10 Discrete 3 status bits
DM-18 Y Offset Field 5 10,11 Discrete See Table 6-XITI 3 status bits
DM-19 Z Offset Field 5 12,13 Discrete> (LSM) Page 6-15 3 status bits
DM-20 Scientific/Calibrate Mode 5 13 Discrete 1 status bit
DM-21 Offset Axis Address 5 1k Discrete 2 status bits
DM-22 Filter ON/OFF Status 5 15 Discrete 1 status bit
DM-23 Flip/Cal Inhibit Status 5 15 Discrete 1 status bit
DM-24 Filler Bits 5 16 Discrete 2 status bits
DM--28 Heater ON/OFF 5 6 Discrete 1 status bit
DM-29 Filler Bits 5 6,8 Discrete 3 status bits
DM-30 Frame Number 5 (Derived from /

F in Freme 1)
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ALSEP 1

TABLE 6-XIII.- LUNAR SURFACE MAGNETOMETER 16 POINT ENGINEERING SUBCOMMUTATION TORMAT AND
ENGINEERING STATUS BIT STRUCTURE LOCATED IN ALSEP 1 MAIN FRAME, WORD 5

Frame Engineering Status Subcommutation .
Mark Bit Parameter Parameter Frame Bj |B2 Status
1 Sensor X Temp X-axis Flip Position 1 oflo Not at 0°, 90°, or 180° position
X-axis Flip Position 1 o111 0° position
X-axis Flip Position 1 1|0 90° position
X~axis Flip Position 1 111 180° position
0 Sensor Y Temp Y-axis Flip Position 2 oo Not at 0%, 90°, or 180° position
Y-axis Flip Position 2 0} 0° position
Y-axis Flip Position 2 1Lfo 90° position
Y-axis Flip Position 2 1411 180° position
0 Sensor 7 Temp Z-axis Flip Position 3 ofo Not at 0%, 90%, or 1B80° position
Z-axis Flip Position 3 o} 1 0° position
Z-axis Flip Position 3 1}0 90° position
7-axis Flip Position 3 111 180° position
0 Base Temp X-axis Gimbal Position L 1 Pre Site Survey Position
X-axis Gimbal Position A [} Post Site Survey Position
Y-axis Gimbal Position L 1 Pre Site Survey Position
Y-axis Gimbal Position L 0 Post Site Survey Position
0 Internal Temp Z~axis Gimbal Position 5 1 Pre Bite Survey Position
Z-8axis Gimbal Position 5 0 Post Site Survey Position
Temp Control State 5 1 X-axis Control
Temp Control State 5 0 Y-axis Control/OFF
0 Level Sensor 1 Heater Power Status 6 11 Heater ON
Heater Power Status 6 1lo Heater OFF
0 Level Sensor 2 Messurement Range T Q Q 100 y Range
Measurement Range T 1 o} 200 y Range
Measurement Range T 1] k0O Y Range
Measurement Range 7 ol 1 Error
¢} Supply Voltage 1 Filler Bits 8 1 1 Not used
0 Sensor X Temp X-axis Field Offset 9 ¢} 1 : :0% offset
0 Sensor Y Temp X-axis Field Offset 10 1 , 0% offset
X-axis Field Offset 9 1 0 -25% offset
X-axis Field Offset 10 0 }_'{—25% offset
X-axis Field Offset 9 1) 0 } {-50% offset
X-axis Field Offset 10 1 -50% offset
X-axis Field Offset 9 1] } '{—75% offset
X-axis Field Offset 10 0 -75% offset
X-axis Field Offset 9 ojo +75% offset
X-axis Field Offset 10 o |- }’__{V{S% offget
X-axis Field Offset 9 o} o0 } {+50% offset
X-axis Field Offset 10 1 +50% offset
X-axis Field Offset 9 ol 1 } +25% offset
X-axis Field Offset 10 o] +25% offset
Y-axis Field Offset 10 0 0% offset
G Sensor 7 Temp Y-axis Field Offset 11 111 0% offset
Y-axis Field Offset 1 1 } {-25% offset
Y-axis Field Offset 11 0o} o0 ~25% offset
Y-axis Field Offset 10 1 } {-50% offset
Y-axis Field Offset 11 o} 1 ~50% offset
Y-sxis Field Offset 10 1 } {-75% offset
Y-axis Field Offset 11 110 ~75% offset
Y-axis Field Offset 10 0 +75% offset
i-axis Field Offset 11 of{o } ‘+75% offset
Y-axis Field Offset 10 0 } {+so% offset
Y-axis Field Offset 11 o1 +50% offset
Y-axis Field Offset 10 0 } {-9»25% offset
Y-axis Field Cffset 11 1 0 +25% offset
0 Base Temp Z-axis Field Offset 12 0 1 0% offset
0 Internal Temp Z-axis Field Offset 13 1 ; :O% offset
Z-axis Field Offset 12 3 0 } { -25% offset
Z-axis Field Offset 13 4] -25% offset
Z-8xis Field Offset 12 1 0 -50% offset
Z-axis Field Offset 13 1 l { -50% offset
Z-axis Field Offset 12 1|1 } ‘—75% offset
Z-exis Field Offset 13 0 ~T5% offset
Z-axis Field Offset 12 0 0 +75% offset
Z-axis Field Offset 13 0 ‘r——{ +T5% offset
Z-axis Field Offset 12 0fo +50% offset
Z-axis Field Offset 13 1 +50% offset
Z-axis Field Offset 12 ol1 +25% offset
%-axis Field Offset 13 0 +25% offset
Seientific/Cal Mode 13 o} Calibrate ON
13 1 Calibrate OFF
0 Level Sensor 1 Offset Axis Address 1k 0}0 Not at X, ¥, or Z
Offset Axis Address 1k 11]0 X-axis position
Offset Axis Address 14 ot1 Y-axis position
Offset Axis Address 1k 1|1 7-8xls position
0 Level Sensor 2 Filter Status 15 1 Filter bypassed
Filter Status 15 0 Filter not bypassed
Flip/Cal Inhibit Status 15 1 Calibration Inhibited
F1ip/Cal Inhibit Status 15 0 Calibration not inhibited
0 Supply Voltage 1 | Filler Bite 16 0 10 Not used
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* ALSEP 1

TABLE 6-XIV.- SOLAR WIND SPECTROMETER (SWS) MEASUREMENTS LIST, ALSEP 1

NOTE: The SWS uses ALSEP Words T, 23, 39 and 55 (in that order) to convey experiment data. The data
is organized into 16 sequences of 186 words per sequence. Since the position of any element
of deta (Word) is indeterminate with respect to ALSEP Frames and Words, the channel designation
is determined internally from informetion carried in the data. Therefore, in the following
data, channel designation is not used but the date is ideantified by the SWS Word and by the
first two bits (FB) which have been provided for Word identification within the sequence; and
the sequence is identified by the Least Significant Bits (LSB) of Word 184 lying in the sequence
being identified.

Basic Sequence, Repeated 16 times per cycle

186 Words
i 2
|@————112 Words ——IQ-—S Words—"‘-& Wordsm—-{ 56 Word ﬁg 18"1{&;8-5—

0 Thru 111 | 112 Thru 119 {120 Thru 127 | 128 Thru 183 s ¢
E O
A/D % g
Plasma Magnitude Conv Electrometer Plasma Magnitude E T

(Protons) Calib Calib (Electrons) X

& Temp c

E

Typical Data Word Cycle - Seguence Count Words

I——wOrd 0 to 183 I Word - 18k ; Word - 185

Flag Bits: 00 Scientific Data Word
01 Calibration Data Word

10 Sequence Counter Word

6-16
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TABLE 6-XIV.- SOLAR WIND SPECTROMETER (SWS) MEASUREMENTS LIST, ALSEP 1 - Continued

SWS Flag Bit Sensor
Sequences Symbol Location/Name (FB) SWS Word | Range
Science Data
Plasma Magnitude
(Positive Ions)
Subcommutated as follows: a reading is made of the sum of the
outputs of the 7 Faraday cups and then there are T consecutive
readings of the individual Faraday cups. This set of 8 is re-
peated for 1l different settings of the analyzer plate voltage.
SWS_Proton Flux
0-15; de DY- 1 Positive Ions - Sum ~ Lev 1 00 0 Log 0.b4 to 6200 pA
HiV Cal DY~ 2 Positive Ions ~ Cup 1 - Lev 1 00 1 Log 0.4 to 6200 pA
and ac HiV DY~ 3 Positive Ions - Cup 2 = Lev 1 00 2 Log 0.4 to 6200 pA
Cal in Se- DY~ L Positive Ions - Cup 3 - Lev 1 00 3 Log 0.4 to 6200 pA
quence 1k DY~ 5 Positive Ions - Cup 4 - Lev 1 00 L Log 0.4 to 6200 pa
and 15 DY~ 6 Positive Ions - Cup 5 - Lev 1 00 5 Log 0.4 to 6200 pA
DY~ 7 Positive Ions = Cup 6 - Lev 1 00 6 Log 0.4 to 6200 pA
DY- 8 Positive Ions ~ Cup 7 - Lev 1 00 T Log 0.4 to 6200 pA
DY~ 9 Positive Tons - Sum -~ Lev 2 00 8 Log 0.4 to 6200 pA
DY~10 Positive Ions — Cup 1 - Lev 2 00 9 Log 0.4 to 6200 pa
DY-13 Positive Jons - Cup 2 - Lev 2 00 10 Log 0.4 to 6200 pA
DY-12 Positive Ions - Cup 3 - Lev 2 00 11 Log 0.4 to 6200 pA
DY-13 Positive Ions ~ Cup 4 - Lev 2 00 12 Log 0.4 to 6200 pA
DY-14 Positive Ions - Cup 5 - Lev 2 00 13 Log 0.4 to 6200 pA
DY-15 Positive Ions ~ Cup 6 - Lev 2 00 1h Log 0.k to 6200 pA
DY-16 Positive Ions ~ Cup 7 - Lev 2 00 15 Log 0.4 to 6200 pA
DY-17 Positive Ions - Sum - Lev 3 00 16 Log 0.4 to 6200 pA
DY-18 Positive Ions - Cup 1 -~ Lev 3 00 17 Log 0.4 to 6200 pa
DY-19 Positive Ions - Cup 2 -~ Lev 3 00 18 Log 0.4 to 6200 PA
DY-20 Positive Ions - Cup 3 -~ Lav 3 00 19 Log 0.4 to 6200 pA
DY-21 Positive Ions - Cup 4 - Lev 3 00 20 Log 0.4 to 6200 pA
DY-22 Positive Ions - Cup 5 ~ Lev 3 00 21 Log 0.4 to 6200 pA
DY~23 Positive Ions - Cup 6 - Lev 3 00 22 Log 0.4 to 6200 pA
DY-2h Positive Ions - Cup 7 - Lev 3 00 23 Log 0.4 to 6200 pA
DY-25 Positive Ions - Sum - Lev k4 00 2 Log 0.4 to 6200 pA
DY~26 Positive Ions - Cup 1 - Lev 4 00 25 Log 0.4 to 6200 pA
DY-27 Positive Ions - Cup 2 - Lev 4 00 26 Log 0.4 to 6200 na
DY-28 Pogitive Ions - Cup 3 - Lev k 00 27 Log 0.4 to 6200 pA
DY~29 Positive Ions - Cup 4 - Lev k 00 28 Log 0.h to 6200 pA
DY-30 Positive Ions - Cup 5 - Lev 4 00 29 Log 0.4 to 6200 pA
DY-31 Positive Ions - Cup 6 - Lev 4 00 30 Log 0.4 to 6200 pA
DY-32 Positive Tons - Cup 7 - Lev k 00 31 Log 0.4 to 6200 pA
DY-33 Positive Tons - Sum - Lev § 00 32 Log 0.4 to 6200 pA
DY-3L Peositive Ions - Cup 1 - Lev 5 00 33 Log 0.4 to 6200 PA
DY-35 Positive Ions - Cup 2 -~ Lev 5 00 34 Log 0.4 to 6200 pa
DY~36 Positive Ions - Cup 3 ~ Lev 5 Q0 35 Log O.b to 6200 pA
DY-37 Positive Ions - Cup 4 - Lev 5 00 36 Log 0.L to 6200 pA
DY-38 Positive Ions - Cup 5 = Lev S 00 37 Log 0.4 to 6200 pA
DY-39 Positive Ions - Cup 6 - Lev 5 00 38 Log 0.4 to 6200 pa
DY-L40 Positive Ions - Cup 7 ~ Lev § 00 39 Log 0.4 to 6200 pA
DY-L1 Positive Ions - Sum -~ Lev 6 00 40 Log 0.4 to 6200 pA
DY-L2 Positive Tons - Cup 1 - Lev 6 00 41 Log 0.4 to 6200 pA
DY~43 Positive Ions - Cup 2 - Lev 6 00 42 Log 0.4 to 6200 pA
DY-bk Positive Ions -~ Cup 3 - Lev 6 00 L3 Log 0.4 to 6200 pA
DY-L5 Positive Ions = Cup b - Lev 6 00 Lh Log 0.4 to 6200 pA
DY~L6 Positive Ions - Cup 5 - Lev 6 00 45 Log 0.4 to 6200 pA
DY-4T Positive Ions - Cup 6 - Lev 6 00 L6 Log 0.4 to 6200 paA
DY-48 Positive Ions - Cup T - Lev 6 00 L7 Log 0.4 to 6200 pA
DY-49 Positive Iong - Sum - Lev 7 00 48 Log 0.4 to 6200 pA
DY-50 Positive Ions -~ Cup 1 ~ Lev T 00 L9 . Log O.4 to 6200 pA
DY-51 Positive Ions - Cup 2 - Lev T [¢]o} 50 Log O.4 to 6200 pA
DY-52 Positive Ions ~ Cup 3 - Lev 7 00 51 Log 0.4 to 6200 pA
DY-53 Positive Ions - Cup & - Lev 7 00 52 Log 0.4 to 6200 pA
DY-5L Positive Ions -~ Cup 5 « Lev 7 00 53 Log 0.4 to 6200 pA
DY-55 Positive Iong - Cup 6 ~ Lev 7 00 54 Log 0.4 to 6200 pA
DY-56 Positive Ions = Cup 7 -~ Lev T 00 55 Log 0.4 to 6200 pA
DY-57 Positive Ions - Sum - Lev 8 00 56 Log 0.k to 6200 pA
DY~58 Positive Ions - Cup 1 - Lev 8 00 57 Log 0.4 to 6200 pA
DY-59 Positive Ions - Cup 2 - Lev 8 00 58 Log 0.4 to 6200 pA
DY~60 Positive Ions - Cup 3 ~ Lev 8 00 59 Log 0.h to 6200 pA
DY-61 Positive Ions - Cup 4 - Lev 8 00 60 Log 0.4 to 6200 pA




ALSEP 1

TABLE 6-XIV.- SOLAR WIND SPECTROMETER (SWS) MEASUREMENTS LIST, ALSEP 1 - Continued

SWS Flag Bit Sensor
Sequences Symbol Location/Name (FB) SWS Word | Range
o-15; dc DY-62 Positive Ions -~ Cup 5 - Lev 8 00 61 Log 0.4 to 6200 pA
HiV Cal DY-63 Positive Ions - Cup 6 - Lev 8 00 62 Log 0.4 to 6200 pA
and ac HiV DY-64 Positive Tons ~ Cup 7 - Lev 8 00 63 Log 0.4 to 6200 pA
Cal in Se- DY-65 Positive Ions - Sum -~ Lev 9 00 6L Log 0.4 to 6200 pA
quence 1k DY-66 Positive Ions - Cup 1 ~ Lev 9 00 65 Log 0.4 to 6200 pA
and 15 DY-6T7 Positive Ions - Cup 2 - Lev 9 00 66 Log 0.4 to 6200 pA
DY-68 Positive Jons - Cup 3 - Lev 9 o0} 67 Log 0.4 to 6200 pA
DY-69 Positive Ions ~ Cup 4 - Lev 9 00 68 Log 0.4 to 6200 pA
DY-T0 Positive Ions - Cup 5 - Lev 9 00 69 Log 0.4 to 6200 pA
DY-T1 Positive Ions -~ Cup 6 - Lev 9 00 70 Log 0.4 to 6200 pA
DY-T2 Positive Ions - Cup T - Lev 9 00 71 Log 0.% to 6200 pA
DY-T3 Positive Ions - Sum - Lev 10 00 T2 Log 0.4 to 6200 PA
DY-Th Positive Tons -~ Cup 1 - Lev 10 00 73 Log 0.4 to 6200 pA
DU-T5 Positive Ions - Cup 2 - Lev 10 00 Th Log 0.4 to 6200 pA
DY-76 Positive Ions -~ Cup 3 ~ Lev 10 00 5 Log 0.4 to 6200 pA
DY-T77 Positive Ions - Cup 4 - Lev 10 00 76 Log 0.4 to 6200 pA
DY-78 Positive Ions - Cup 5 - Lev 10 00 77 Log 0.4 to 6200 pA
DY-T79 Positive Ions - Cup 6 - Lev 10 00 78 Log 0.4 to 6200 pA
DY-80 Positive Ions - Cup T - Lev 10 00 79 Log 0.4 to 6200 pA
DY-81 Positive Ions - Sum - Lev 1l 00 80 Log O.4 to 6200 pA
DY-~-82 Positive Ions - Cup 1 - Lev 11 00 81 Log 0.4 to 6200 pA
DY-83 Positive Ions - Cup 2 - Lev 11 00 32 Log 0.4 to 6200 pA
DY-8k4 Positive Ions - Cup 3 - Lev 11 00 83 Log 0.4 to 6200 pA
DY-85 Positive Ions - Cup 4 - Lev 11 00 8h Log 0.4 to 6200 pA
DY-86 Positive Ions - Cup 5 - Lev 11 00 85 Log 0.4 to 6200 pA
DY-87 Positive Ions - Cup 6 -~ Lev 11 00 86 Log 0.4 to 6200 pA
DY-88 Positive Ions = Cup 7 - Lev 11 00 87 Log 0.4 to 6200 pA
DY-89 Positive Tons - Sum - Lev 12 00 88 Log 0.4 to 6200 pA
DY-90 Positive Ions - Cup 1 - Lev 12 00 89 Log 0.4 to 6200 pA
DY-51 Positive Ions = Cup 2 - Lev 12 00 90 Log C.% to 6200 pA
DY-92 Positive Ions - Cup 3 - Lev 12 00 91 Log 0.4 to 6200 pA
DY-93 Positive Ions - Cup 4 - Lev 12 00 92 Log 0.4 to 6200 pA
DY-9h Positive Ions - Cup 5 - Lev 12 00 93 Log 0.4 to 6200 pA
DY-95 Positive Ions - Cup 6 - Lev 12 00 9L Log C.4 to 6200 pA
DY-96 Positive Ions - Cup 7 - Lev 12 00 95 Log 0.% to 6200 pA
DZ- 1 Positive Ions - Sum - Lev 13 00 96 Log 0.4 to 6200 pA
DZ- 2 Positive Jons - Cup 1 ~ Lev 13 00 97 Log 0.4 to 6200 pA
DZ- 3 Positive Ions - Cup 2 - Lev 13 0G 98 Log 0.4 to 6200 pA
DZ~ 4 Positive Ions - Cup 3 - Lev 13 00 99 Log 0.4 to 6200 pA
DZ- 5 Positive Ions - Cup 4 - Lev 13 00 100 Log 0.4 to 6200 pA
DZ- 6 Positive Ions - Cup 5 - Lev 13 o]} 101 Log 0.4 to 6200 pA
DZ- T Positive Tons - Cup 6 - Lev 13 00 102 Log 0.k to €200 pA
Dz- 8 Positive Ions - Cup 7 - Lev 13 00 103 Log 0.4 to 6200 pA
Di- 9 Positive Ions — Sum - Lev 1b 00 10k Log O.4 to 6200 pA
DZ-10 Positive Ions - Cup 1 - Lev 1k 00 105 Log 0.4 to 6200 pA
DZ-11 Positive Ions — Cup 2 - Lev 1k 00 106 Log 0.4 to 6200 pA
DZ-12 Positive Ions - Cup 3 - Lev 1b 00 107 Log 0.4 to 6200 pA
D2-13 Positive Ions - Cup b - Lev 1k 00 108 Log 0.4 to 6200 pA
DZ-1k Positive Ions — Cup 5 - Lev 1h 00 109 Log 0.k to 6200 pA
DZ-15 Positive Ions - Cup 6 - Lev 1k 00 110 Log 0.4 to 6200 pA
DZ~16 Positive Ions - Cup T - Lev 1k 00 111 Log 0.4 to 6200 pA
Plasma Magnitude 128-183 Log 0.4 to 6200 pA
(Electrons)
Subcommutated in & manner similar to above except that here the set of 8
is repeated for T different settings of the analyzer plate voltage.
SWS Electron Flux -
D2~17 Electrons - Sum - Lev 15 00 128 Log 0.4 to 6200 pA
DZ--18 Electrons - Cup 1 - Lev 15 00 129 Log 0.4 to 6200 pA
DZ-19 Electrons - Cup 2 - Lev 15 00 130 Log 0.4 to 6200 pA
Dz-20 Electrons - Cup 3 - Lev 15 00 131 Log 0.4 to 6200 pA
DZ-21 Electrons - Cup 4 - Lev 15 00 132 Log 0.4 to 6200 pA
DZ-22 Electrons - Cup 5 - Lev 15 00 133 Log 0.4 to 6200 pA
Dz-23 Electrons - Cup 6 — Lev 15 00 134 Log 0.4 to 6200 pA
DZ-2k Electrons - Cup 7 - Lev 15 00 135 Log 0.4 to 6200 pA
DZ~25 Electrons - Sum - Lev 16 00 136 Log 0.4 to 6200 pA
DZ~26 Electrons - Cup 1 -~ Lev 16 00 137 Log 0.4 to 6200 pA
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TABLE 6-XIV.- SOLAR WIND SPECTROMETER (SWS) MEASUREMENTS LIST, ALSEP 1 ~ Continued

*
SWS Flag Bit Sensor

Sequences Symbol Location/Name (FB) OWS Word | Range

0-15; de DZ-27 Electrons - Cup 2 - Lev 16 00 138 Log 0.4 to 6200 pA

HiV Cal and DZ-28 Electrons - Cup 3 - Lev 16 00 139 Log 0.4 to 6200 pa

ac HiV Cal DZ-29 Electrons - Cup 4 - Lev 16 00 1ko Log 0.4 to €200 pA

in Bequence DZ-30 Electrons - Cup 5 -~ Lev 16 00 141 Log 0.4 to €200 pA

1L and 15 DZ-31 Electrons - Cup 6 - Lev 16 00 1k2 Log 0.4 to 6200 pA
DZ-32 Electrons - Cup 7 - Lev 16 00 143 Log 0.4 to 6200 pA
DZ-33 Electrons - Sum - Lev 17 00 1k Log 0.4 to 6200 pA
DZ-34 Electrons - Cup 1 - Lev 17 00 145 Log U.4 to 6200 pA
DZ-35 Electrons - Cup 2 - Lev 17 00 146 Log 0.4 to 6200 pA
DZ-36 Electrons -~ Cup 3 - Lev 17 00 147 Log 0.4 to 6200 pa
DZ-37 Electrons - Cup 4 - Lev 17 00 1k8 Log 0.4 to 6200 pA
Dz-38 Electrons - Cup 5 - Lev 17 00 1hg Log 0.4 to 6200 pA
DZ-39 Electrons - Cup 6 - Lev 17 00 150 Log 0.4 to 6200 rA
DZ-40 Blectrons - Cup 7 - Lev 17 o0 151 Log 0.4 to 6200 pA
DZ-h1 Electrons - Sum - Lev 18 00 152 Log 0.4 to 6200 pA
DZ-h2 Electrons - Cup 1 - Lev 18 00 153 Log 0.4 to 6200 pA
DZ-43 Electrons - Cup 2 - Lev 18 00 154 Log O.h to 6200 pA
DZ=kb Electrons - Cup 3 - Lev 18 00 155 Log O.4 to 6200 pA
DZ-L5 Electrons - Cup 4 - Lev 18 00 156 Log 0.4 to €200 g4
DZ-b6 Electrons - Cup 5 - Lev 18 00 157 Log O.4 to 6200 pA
DZ-b7 Electrons -~ Cup 6 - Lev 18 00 158 Log O.% to 6200 pA
DZ-48 Electrons - Cup 7 - Lev 18 00 159 Log 0.4 to 6200 pA
DZ-L9 Electrons - Sum - Lev 19 00 160 Log 0.4 to 6200 phA
DZ-50 Electrons - Cup 1 - Lev 19 00 161 Log 0.h to 6200 pA
DZ-51 Electrons - Cup 2 -~ Lev 19 00 162 Log C.k4 to 6200 pA
DZ-52 Electrons - Cup 3 - Lev 19 00 163, Log 0.4 to 6200 pA
DZ-53 Electrons - Cup 4 - Lev 19 00 164 Log 0.4 to 6200 pa
DZ~5h Electrons - Cup 5 - Lev 19 00 165 Log 0.4 to 6200 pA
DZ-55 Electrons -~ Cup 6 - Lev 19 00 166 Log 0.4 to 6200 pA
DZ~-56 Electrons ~ Cup T - Lev 19 00 167 Log 0.4 to 6200 pA
DZ-5T7 Electrons - Sum - Lev 20 00 168 Log 0.4 to 6200 pa
DZ-58 Electrons - Cup 1 ~ Lev 20 00 169 Log 0.4 to 620u pA
DZ-59 Electrons ~ Cup 2 - Lev 20 00 170 Log 0.4 to 6200 pA
DZ~60 Electrons - Cup 3 - Lev 40 00 1T Log 0.4 to 6200 pA
DZ~61 Electrons - Cup 4 - Lev 20 00 172 Log 0.4 to 6200 pA
DZ-62 Electrons - Cup 5 - Lev 20 ©0 173 Log 0.% to 6200 pA
DZ-63 Electrons -~ Cup 6 - Lev 20 00 174 Log 0.4 to v20C pA
DZ-64 Electrons - Cup 7 - Lev &0 on 175 Log 0.4 to 6200 pA
DZ-65 Electrons - Sum - Lev 21 00 176 Log O.4 to €200 pA
DZ~66 Electrons - Cup 1 - Lev 21 [o]e} 177 Log 0.4 to 6200 pA
DZ-67 Electrons ~ Cup 2 - Lev 21 00 178 Log C.bk to 6200 pi
DZ-68 Electrons - Cup 3 - Lev 21 00 179 Log 0.4 to 6200 pA
DZ-69 Electrons - Cup 4 ~ Lev 21 00 180 Log 0.4 to 620C pA
DZ~T0 Electrons - Cup 5 - Lev 21 00 181 Log 0.4 to 6200 pA
DZ~-71 Electrons - Cup 6 - Lev 21 00 182 Log 0.4 to 6200 pA
DZ-T2 Electrens - Cup T ~ Lev 21 00 183 Log 0.4 to 6200 pA
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TABLE 6-XIV.- SOLAR WIND SPECTROMETER (SWS) MEASUREMENTS LIST, ALSEP 1 -~ Continued

LSB's
SWS Flag Bit Word Sensor
Sequence Symbol Location/Name (FB) SWS Word 184 Range
Engineering Data
Seguane Counter
U-15 {Dw— 1 LSB {1 bit per sequence) 10 184 ALl 0-256
DW- 2 MSB (1 bit per 256 sequences) 10 185 All 0-256
A/D Converter Calibration, Repeated Every Other SWE Sequence
0
4 DW- 3 9 mV + 2% [ 112, 117 0 Log 0.6 to 10,000 mV
o DW- &4 90 mV + 2% ol 113 0 Log 0.6 to 10,000 mV
8 DW- 5 900 mV + 2% 01 11h, 118 0 Log 0.6 tc 10,000 mV
il DW- 6 3000 mV + 2% 01 115 0 Log 0.6 to 10,600 mV
1 DW~ 7 9000 mV + 2% 01 116,119 0 Log 0.6 to 10,000 mV
1ih
1 DW-11 Temperature Sensor Mod 100 [0)% 112 1 -50 to +150°C
3 DW-12 Temperature Sensor Mod 200 01 113 1 -50 to +150°C
5 DW-13 Temperature Sensor Mod 300 01 114 1 -50 to +150°C
T DW-1h Temperature Sensor Cup Assembly 01 115 1 -185 to +150°C
9 DW-15 Sun Angle Sensor 01 11€ 1 One Value
11 DW-16 Programer Voltage 01 117 1 0to 9V
13 DW-17 Step Generator Voltage 01 118 1 0to9V
15 DW-18 Modulation Monitor 01 119 1 PCM counts
Current Calibrate, Repeated Every Fourth 5SWS Sequence PCM Count
DW-19 0 Ampere 0l 120 00 01k + 6
DW-20 0 Ampere Cup 1 01 121 00 016 + k4
G DW-21. 0 Ampere Cup 2 01 122 00 016 + k4
4 ¢ DW-2z U Ampere Cup 3 Gl 123 00 016 + 4
8 DW-23 0 Ampere Cup k 01 12k 00 016 + k4
12 DW~2L 0 Ampere Cup 5 Gl 125 00 016 + L
DW~25 0 Ampere Cup 6 03 126 00 016 + L
DW-26 0 Ampere 098 T 01 127 00 016 * 4
DW-27 Tx5.76x10~+¢ Ampere 1 120 o1 037 + 6
DW~28 5,76x10-12 Ampere Cup 1 o33 121 ol 019 + L
1 DW-29 5.76x10-12 Ampere Cup 2 c1 122 01 019 + b
5 DW-30 5.76x10-12 Ampere Cup 3 [o3] 123 01 019 + 4
9 DW--31 5.76x10-12 Ampere Cup &4 01 124 Gl 019 + &
13 DW32 5.76x10~12 Ampere Cup 5 01 125 01 019 * b
DW-33 5.76x10~12 Ampere Cup 6 o1 126 1 019 + b
DW-34 <, 76x10"1% pmpere Cup 7 o1 127 01 019 * b
DW-35 7x5.76x10~+ ampere o1 120 10 119 + L
DW-36 5.76x10"11 Ampere Cup 1 01 121 10 050 *+ 4
2 DW-37 5. 76x10-11 Ampere Cup 2 1 122 10 050 * &
6 DW-38 5,76x10=11 Ampere Cup 3 01 123 10 050 + L
10 LW-39 5.76x10~11 Ampere Cup k ol 124 10 050 * b
1k DW-40 5.76x10-11 Ampere Cup 5 o1 125 10 050 + L
DW-L1 5,76x10-11 Ampere Cup 6 01 126 10 050 #+ b
DW--k2 5.76x10-11 Ampere Cup 7 o1 127 10 050 + b
DW-43 7x5.76x10-9 Ampere 01 120 11 254 + 1
DW-hk 5.76x10-9 Ampere Cup 1 01 121 11 26 + 3
3 DW-45 5.76x10"9 Ampere Cup 2 01 122 11 2h6 + 3
7 DW-L6 5.76x10-9 Ampere Cup 3 0l 123 11 246 + 3
11 DW-h7 5.76x10-9 Ampere Cup b 01 12k 11 246 + 3
15 DW-L48 5.76x10~9 Ampere Cup 5 01 125 11 246 + 3
DW-L9 5.76x10-9 Ampere Cup 6 o1 126 11 246 + 3
DW-50 5,76x10-9 Ampere Cup 7T 01 127 11 246 + 3
dc HiV Calibrate, Repeated Once Every 16 SWS Sequences PCM Count
Low Gain High Gain
DW-51 Level #1 (Proton) 01 0 1110 11 + 10 30 + 10
DW-52 Level #2 (8 8 1110 13+ 7 43+ 7
DW-53 Level #3 01 16 1110 31 +5 60 + 5
\ 1k DW-54 Level #l4 01 2k 1110 51 + k4 78 4
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TABLE 6-XTV,- SOLAR WIND SPECTROMETER (SWS) MEASURFMENTS LIST, ALSEP 1 - Concluded

[ - I8Ts T
SWS Flag Bit Word PCM Ccurt
Sequences Symbol Locetion,/ Name (FB) SWS Word 184 Low Gain High Gain
| g Level #5 01 32 1110 68 + L 5 4 b
‘ D30 Level #h o1 40 1110 86 ¥ oy
| Dw=-57 Level #7 01 48 1110 103 + &4 Pk
! DW-58 Level #8 o1 56 1110 119 * 4 37 L
! bw-59 Level #3 01 Gh 1110 13¢ ¥ & P
] DW=00 Level #10 o1 0 1110 153 + b ¥ b
| DW-61 Level #11 01 85 11310 170 + 4 T
| DW=02 Level #12 oL EH 1110 188 4+ 4 ) o+ b
| DW-€3 Level #13 01 96 1110|205 ¥ & T
! DW-bi Level #1b ol 104k 1110|223 + b +
14 \ DW-£5 Level #15 (Electron) 01 128 1110 016 + 10 + 10
! DW-66 Level #10 [ 136 1110 046 ¥ 7 ¥ 7
| DW=67 Level #17 01 1hk 1110 082 + 5 ¥ 5
| DW-68 Level #18 01 152 1110 117 + L T
© DW-69 Level #19 a1 160 1130|152 % & Tl
{ DW=T0 Level #20 B 01 168 1110 [187 + b FA
| pr=71 Level #21 01 176 1110 |22 %k 7.
ac HiV Calibrate, Repeated Cnce Every 16 SWS Sequenced
. DW-T2 Level #1 (Proton) 1 0 1111 031 + 3 052 + 2
! DW-73 Level #Z 01 8 1111 okl + 3 06k 2
; D=7k Level #3 o1 16 1111 055 + 3 076 + 3
; DW-75 Level #h 01 2k 111 C69 + 3 396 + 3
| DW-T6 Level #5 c1 32 1111 082 + 3 0k + 3
i DW-77 Level #6 o1 50 1111 095 + 3 119 + 3
; DW-T78 Level #7 01 48 1131 111 * 3 135 + 3
DW-79 Level #8 01 56 1111 126 + 3 150 + 3
i DW-80 Level #9 01 64 1111 {1k + 3 166 + %
15 DW-81 Level #10 o1 72 1111 157 +3 182 * 3
: DW-82 Level #11 01 80 1111 1713 +°3 199 + 3
! DW-83 Level #12 01 88 1111 180 + 3 217 + 3
i D=8k Level #13 o1 96 1111 207 + 3 233 + 3
i DW-85 Level #1k 1 264 1111 |22k ¥ 3 218 ¥ 1
i DW~86 Level #15 (Electron) 01 128 1111 038 + 3 058 ¥ 3
! DW-87 Level #16 01 136 1111 063 + 3 036 + 3
| DW-88 Level #17 o1 b 1111 092 ¥ 3 116 * 3
{ D89 Level #18 0l 152 1111 123+ 3 148 + 3
l LW=-3C Level #19 01 150 1111 155 + 3 181 + 3
LW-91 Level #2G 01 168 1111 189 + 3 215 + 3
i DW-92 Level #21 01 176 1111 22k + 3 2hy + 3
TABLE 6-XV.- LIMITS OF SWS ENGINEERING CATA
Symbol Location/Name RedL{I;ne NOYE;:M Nowinal N;r;;gal Riilz;n €
DW-3 9V A/D Calibration 1mV 8mv omv 10mV 20mv
Dk 90my A/D Calibrstion 50mV 8omv 9CmV 100mV 150mv
W-5 900V &/T: Calibration 500mv 800mY Q00mV 1.000mv 1500mv
DH-€ 3000mV 4/D Calibration 1650mv 2650mv 3000mv 3300mV 5000mV
W=7 9L00mY A/D Calitration 5000mV 8000mv 9000mV 9800mV 10,500mvV
W-11 Temperature, Mod 100 -25°¢C -10°C +25°C +80°C +100°C
W-12 Temperature, Mod 200 -25°¢C -10°C +25°C +80°C +100°C
DW~13 Tenmperature, Mod 300 -25°¢C -10°¢C +25°C +80°C +100°C
DW-1k Temperature, Sensor Cup Assembly ~150°C -101°C +25°C +93°C +120°C
IW-15 Sun Angle Sensor -1V -1V ov 5.0V 9.8v
DW-16 Programer Voltage 4, ov L.6v 4,95V 5.1V 6.0V
TW-1T Step Generator Voltage .60V .85v .88V .91V 1.2v
TW-18 Modulation Monitor 120 PCM 1Lk peM 152 PCM 158 PCM 187 PCM
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TABLE 6-XVI.- SUPRATHERMAL ION DETECTOR AND COLD
CATHCDE GAGE EXPERIMENT MEASUREMENTS LIST, ALSEP 1

ONE SIDE FRAME

ALSEF 1

SIrxn SIDE 3IDE SIDE SIDE SIDE SIDE SIDE SIDE SIDE
Word Word Word Word Word Word Werd Vord Word Word
#1 #2 #3 #h #5 #6 #7 #8 #9 #10
Data A/D A/D Digital | Digitsl | Status | A/D A/D Digital| Digital
Address | Converter Converter Count Count Subcom Converter Converter Count Count
Counter | Voliage Veltage Data Data Voltage Voltage Data Data

MsSb LSD MSD LsD
ALSEP ALSEP ALSEF AISEP ALSEP AL3EP ALSEP ALSEP ALSEP ALSEP
Word Word Word Word Word Word Word Word Werd Word
#15 #31 #47 #56 #63 #15 #31 #UT #56 #63

‘-_"“""—r—— ALS?P EVEN FRAME ALSEP ODD FRAME
i

SIDE Word #1 Provides identification of selected step in measurement

program (SIDE frame count), a parity check of data in

previous frame, and even frame identification.

Word #2 CCGE data and housekeeping data, subcommutated.

Word #3 Voltage on high-energy curved plate analyzer.

Word #4 and #5 Count data from high-energy curved plate

analyzer,

Word #5 Various data subcommutated, such as command mode,

commend waiting for execution, range of electrometer,

and ground plane grid voltage step; also, parity check

of data in previous freme and cdd frame identification.

Word #7 Velocity filter voltage.

Word #8 Voltage on low-energy curved plate enalyzer.

Word #9 and #10 Count data from low-energy curved plate

analyzer.
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TABLE 6~XVI.- SUPRATHFRMAL ION DETECTOR AND COLD CATHODE
GAGE EXPERIMENT MEASUREMENTS LIST, ALSEP 1 - Continued

Symbol

Location/Name

SIDE Frames

Sensor
Range

|

Following
L1-1
Following

Di-2
DI-3
DIk
DI-S
DI-6
pI-T
D1-8

DI-3
DI-10
DI-11

nI-25
DI-26
DI-27
DI-28
DI-29
DI-30
DF-29

measurements carried in ALSE
*SIDE Frame Counter
measurements carried in ALSE
+5 volts analog

CCGE Science Data

Temp L (CCIG)

Temp 2 (200 Blivet)

Temp 3 (500 Blivet)

4,5 &V
CCGE hange
Temp b (100 Blivet)

Temp 5-(300 Blivet)
GND Plane voltage

Solar Cell

+60 volts

+30 volts

+5 volts digital
Ground

-5 volts

-30 volts

Temp & (800 Blivet)
-3.5 kV

+1.0 velt cal.
+30 mV zal.

+A/D Ref. voltage

Dust Cover and Seal

-A/D Ref. volt

~1.0 volt cal.

~12 volt cal.

+12 volt cal.

Pre Reg Duty Factor
-30 mV cal.

One Time Command
Register Status

All

0,32,6L4,9%
1,3,5,7,%,41,73,105,121-127
2,3k4,66,98

4,36,68,100

6,38,70,192

8,40,72,104
10,2k,42,56,74,68,106,120

11,43,75,107
12,4L,76,108

13,15,29,31,45,47,61,63,69
17,79,93,95,109,111

14,78
16,48,80,112
17,49,81,113
18,50,82,11k4
19,51,83,115
20,52,8L,116
21,53,85,117
22,54,86,118
23,55,87,119
27,59,91
25,57,89
26,58,90
67,71

30,52,9L
37,101
39,103
28,60,92

65

46,110
33,35,97,99

P Word 15 even, SIDE Word 1 and in indicated SIDE Frames,

0-127 *7 bits b to 10 inclusive

P Word 31 even, SIDE Word 2 and in indicated SIDE Frames.

5V+0.15V

109 to h0O°K
-9C to +125°C
-90 to +125°C
3.72 to 5.45 kxV

Renge 1 6.9 to 9.0V
Range 2 k.2 to 5.7V
Range 3 2.2 tc 3.2V
-50 to +9C°C

~50 to +90°C

15 mV to 600 mv
.15 to 150 V
.15 to 150 V

15 mV to 15 V

0 to 18 mV

<15 mV to =15 V
-.15 to <150 v
~50 to +90°¢C
-2.9 to -b.25 kv
15 mV to 15 V
15 mV to 15 V
15 mV to 15 V

Preset 3.125 to 5.5 V

Seal Only 1.875 to 3.125

Dust Cover Only .625 to 1.875
Cover and Seal O to .625

-15 mV to -15 V
=15 mV to =15 V
=15 mV to =15 V
15 mV to 15V
68% to 100%

=15 mV to =15 V

Preset O to .625V

Seal Only .625 to 1.875V

Dust Cover 1.875 to 3.125V

Dust Cover and Seal 3.125 to
5.5V

*See note on page 6-25 for measurement content.
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CUPRATHERMAL ION DETECTOR AND COLD CATHODE
N MEASURKMENTS LIST, ALSEP 1 - Continued

ALSEP 1

SIDE Frame

Nominal
Value

Following measurements carried in ALSEP Word 47 even, SIDE Word 3 and in indicated SIDE Frames.

T'ERIME]
Symbcl Location/Name

DI-LO HECFA Stepper Voltage
DI-41 HECPA Stepper Voltage
Di-up HECPA 3Stepper Voltage
TI-43 HECPA Stepper Voltage
DI-ki HECPA Stepper Voltage
DI-Us5 HECPA Stepper Voltage
pPI-L6 HECPA Stepper Voltage
DI-LT HECPA Stepper Voltage
DI-Lg HECPA Stepper Voltage
DI-L9 HECPA Stepper Voltage
DI-5¢ HECPA Stepper Voltage
DI-51 HECPA Stepper Voltage
LI-52 HECPA Stepper Voltage
DI-S3 HECPA Stepper Voltage
LI-54 HECPA Stepper Voltage
oI-55 HECPA Stepper Voltage
DI-S6 HECPA Stepper Voltage
DI-57 HECPA Stepper Voltage
DI-55 HETPA Stepper Voltage
DI-59 HECPA Stepper Voltage
DI-c0 HECPA Stepper Voltage

Following measurements carried in ALSEP Word 56 even, SIDE Word L and in i

HE Data - MSD¥*

*

MSD - Most significant data.

Following measurements

DI-62 HE Data - LSD¥**

*¥¥[SD - Least significant data.

1,21,41,61,81,101
2,22,h2,62,82,102
3,23,43,63,83,103
4,2k kk 6k 84,10k
5,25,45.65,85,105
6,26,46,66,86,106
7,27,47,67,87,107
§,28,48,68,88,108
9,29,49,69,89,109
10,30,50,70,90,110
11,31,51,71,91,111
12,32,52,72,92,112
13,33,53,73,93,113
1,3k, 54, 7,94 11k
15,35,55,75,95,115
16,36,56,76,96,116
17,37,57,77,97,117
18,38,58,78,98,118
19,39,59,79,99,119
20,40,60,80,100,120

0,121,322,123,124,125
126,127

All

All

Voltage
+437,5Y
Lok .25V

156.25V
93.75V
93.75V
62.5V
31.25V
12,5V
8.75V
6.25v
3.75V
2.5V
1.25V

cv

ndiceted SIDE Frames.

0 to 999 decimal

carried in ALSEP Word 63 even, SIDE Word 5 and in indicated SIDE Frames.

0 to 999 decimal

6~2k




» ALSEP 1

TABLE 6-XVI.- SUPRATHERMAL ION DETECTOR AND COLD CATHODE
= GAGE EXPERIMENT MEASUREMENTS LIST, ALSEP 1 - Continued

- Decimal
Symbol Location/Name SIDE Frame Count

Following measurements carried in ALSEP Word 15 odd, SIDE Word 6, snd in indicated SIDE Frames, bits 4 to 10
inclusive.*

DT-63 Ground Plsn2 Step 0,2,4,6,8,10,12,14,16 2k steps
18,20,22,24,26,28,30 0-11
32,34,36,368,40,42 b L6 48 16 - 27

50,52,54%,56,58,60,62,0i,
66,68,70,72,74,76,76,80
82,84 ,86,88,90,92,94,96,
98,10%,102,104,106,108,110
112,114,116,118

DI-6L Command Register 1,5,13,17,21,29,33,37,45,49 ¢ to 15
53,61,65,69 ,77,81,85,93,97
101,109,113,117,125

DI-6% Mode Register 3,11,15,19,23,27,31,35,43,47 0 to 1k
51,55,59,63,67,75,79,83,87
91,95,99,107,111,115,119

DI-66 Dust Cover and Seal 7,39,71,1C3 Dust Cover and Seal

Blown =3

Seal Only ~1

Dust Cover Only -2

Reset -3
DI-6T CCCE Electrometer Range 9,25,41,57,73,89,105 Range #1 - 0

Range #2 - 2

Range #3 - 3

SIDE Word 4.5 SiDE Word 9,10

DI-68 Cal Rate #1 120,124 0 632800 + 14000 2+2
DI-69 Cal Rate #2 121 1 2+2 154 + &
DI-T0 Cal Rate #3 122,126 2 154 + b 19775 # Lod
DI-T1 Cal Rate #h 123,127 319775 £ %00 632800 + 1hoOC

#*3IDE Words 1 and 6 measurement content shown below

29 2d e ? Zh 23 22 21 20 P Parity

P|FF, Al]p,2 Ay Ay Ag | Ag Ay F Frame ID
A Data (LSB in A7)

V]
n
N

CF-T SIDE Perity In SIDE Word 1 and 6, "1" 04d number of ones
all frames in previous ALSEP frame.
"O" even number of ones
in previous ALSEP frame.
DF-8 SIDE Frame ID In SIDE Word 1 and 6, 0C even ALSEP frame.
all frames. 11 odd ALSEP frame.
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ALSEP 1

TABLE 6-XVI.- SUPRATHERMAL ION DETECTOR AND COLD CATHODE
GAGE EXPERIMENT MEASUREMENTS LIST, ALSEP 1 - Continued

Symbol

Location/Name

SIDE Frame

Nominal
Value

Following measurements carried in ALSEP Word 31 odd, SIDE Word 7 and i

DI-95
DI-%€
DI-G7
£I-58
BI-99
DJ-0
DJ-1
nI-2
DJ-3
DI-h
DI-5
LI-6
D5 -7
DJ-8
DJ-9
DJ-10
DJ-11
DJ-12
DJ-13
DI-1kh
DJ~15
DI-16
DJ-17
DJ-18

Velceity Filter
Velocity Filter
Velocity Filter
Velecity Filter
Veloeivy Filter
Velocity Filter

Velcoity Filter

Velocity Fiiter
Velocity Filter
Velocity Filter
Velocity Filter
Velocity Filter
Veloecity Filter
Velocity Filter
Velocity Filter
Velocity Filter
Velocity Filter
Velocity Filter
Velecity Filter
Veloeity Filter
Velocity Filter
Velocity Filter
Veloeity Filter
Velocity Filter
Velscity Wilter
Velocity Filter
Veleocity filter
Velocity Filter
Velocity Fiiter
Velocity Filter
Velocity Filter
Velocity Filter
Velocity Filter
Velocity Filter
Velocity Filter
Velocity Filter
Velceity Filter
Velocity Filter
Velocity Filter
Velocity Filter
Velocity Filter
Velocity Filter
Velocity Filter
Velocity Filter
Velocity Filter
Velocity Filter
Veloeity Filter

VYoltage
Voltage
Voltage
Voltiage
Voltage
Voltage
Voltage
Voltage
Voltage
Voltage
Voltage
Voltage
Voltage
Voltage
Voltage
Voltage
Voltage
Voltage
Voltage
Voltage
Voltage
Voltage
Vcitage
Voltage
Voltage
Voltage
Voltage
Voltage
Voltage
Voltage
Voltage
Voltage
Voltage
Voltage
Voltage
Voltage
Voltage
Voltage
Voltage
Voltage
Voltage
Voltage
Voltage
Voltage
Voltaee
Voltage
Voltage

Normal Mode Reset @9
0 0,60
1 1,61
2 2,62
3 3,63
b 4,64
5 5,65
6 6,66
7 7,67
8 8,68
9 9,69

10
11
1z
13
14
15
16
17
18
19
20 16,70
21 11,71
22 12,72
23 13,73
2l 1h,Th
25 15,75
26 16,76
27 17,77
28 18,78
29 19,79
30
31
32
33
3k
35
36
37
38
39
40 20,80
41 21,81
L2 22,82
43 23,83
Ly 24,84
L5 25,85
ke 26,86

n indicated SIDE Frames.

Voltage
29.0 V
26.3
23.8
21.k
19.2
17.1
1h,5
13.3
11.6
10.0
8.59
7.30
6.k0
5.13
N3]
3.50
2.89
2,41
2.07
1.87
16.7
15.2
13.7
12.b
11.1
9.86
8.36
7.66
6.68
5.78
k., 9€
h,21
3.69
2.96
2.hs
2.02
1.67
1.39
1.20
1.08
9.65
8.71
7.93
7.1h
6.39
5.69
4,83
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TABLE 6-XV1.- SUPRATHERMAL ION DETECTOR AND COLD CATHODE
GAGE EXPERIMENT MEASUREMENTS LIST, ALSEP 1 - Continued

ALSEP 1

Nominel
Symbol Location/Name SIDE Frame Value
Normal Mode Reset €9 Voltege
DJ-19 Velocity Filter Voltage 7 27,87 hkav
DJ-20 Velocity Filter Voltage 18 28,88 3.86
DJ-21 Velocity Filter Voltage ] 29,89 3.3k
DJ-22 Velocity Tilter Voltage 50 2.86
DJ-23 Velocity Filter Voltage 51 2.43
Dd-24 Velocity Milter Voltage 52 2.13
DI-25 Velocity Filter Voltage 53 1.71
DJ-26 Velocity Filter Voltage sk 1.k2
DJ-27 Velocity Filter Voltage 55 1.17
DJ-28 Velocity Filter Voltage 56 0.963
DI-29 Velocity ¥ilter Voltage 57 0.805
DJ-30 Velocity Filter Voltage 58 0.691
DJ-31 Velocity Tilter Voltage 59 0.62k4
DJ-32 Velocity Filter Voltage 60 30,90 5.57
Do-32 Velocity Filter Voltage (3 31,91 5.06
no=34 Velocity Filter Voltage 62 32,92 k.58
DI-35 Velocity Filter Volitage 63 33,93 4,12
DJ-36 Velocity Filter Voltage £l 3h,9k 3.€9
DI-37 Velocity Filter Voltage 65 35,95 3.29
D5-38 Velocity Filter Voltage 66 36,96 2.79
DJ-39 Velocity Filter Voltage 67 37,97 2.55
DI-ho Velocity Filter Voltage 68 38.98 2.23
DY-41 Velocity Fiilter Voltage 59 39,99 1.93
DJ-h2o Velocity Filver Voltage 70 1.65
DI~43 Velocity Filter Voltage 71 1.kho
DI-hk Velocity FPilter Voltage 72 1.23
DS-43 Velocity Filter Voltage 73 0.987
DE-bo Velocity Filter Voltage Th 0.817
DI-h7 Velocity Filter Voltage 75 0.673
DI-L8 Velocity Filter Voltage 76 0.556
LJ-4o Velocity Filter Voltage 77 0.Lék
LJ-5C Velocity Filter Voltage 78 0.399
DJ-51 Velocity Filter Voltage 79 0.360
DJ-52 Velocity Filter Voltage 80 Lo,100 3.22
DJ-53 Velocity Filter Voltage 81 hi,101 2.92
DJ-54 Velccity Filter Voltage 82 42,102 2,64
DJ-55 Veleeity Filter Voltage 83 43,103 2.38
DJ~56 Velocity Pilter Voltage 84 Lh, 104 2.13
DJ-57 Veloeity Filter Voltage 85 45,105 1.90
DJ-58 Velocity Filter Voltage 86 46,106 1.61
DJ-59 Velocity Filter Voltage 87 47,107 1.h7
DJ-60 Velocity Filter Voltage 88 48,108 1.29
DJ-61 Velocity Filter Voltage 89 49,109 1.1
DI-62 Velocity Filter Voltage 90 0.95k4
DI~63 Velocity Filter Voltage 91 0.811
DJ-6L Velocity Filter Voltage 92 0.710
DJ-65 Velocity Filter Voltage 93 0.570
DJ~-66 Velotity Filter Voltage ok 0.472
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JSEP 1

TABLE #-XVI.- SUPRATHERMAL ION DETECTOR AND COLD CATHODE
GAGE EXPERTMeNT MFASUREMENTS LIST, ALSEP 1 - Concluded

Nominal
Symbol Location/Name SIDE Frame Value
Normal Mode Reset @9 Voliage
DI-67 Velocity Filter Voltage g5 C.389
=68 Velocity Filter Voltage 96 0.321
DI~-p0 Velocity Filter Voltage 97 0.268
DJ-70 Velocity Filter Voltage 98 0.230
DI-71 Velocity Yilter Voltage 99 0.208
JEACEN Velocity Filter Veoltage 100 50,110 1.86
LE-T3 Velocity Filter Voltage 101 51,111 1.69
DI-Th Velocity Filter Voltage 102 52,112 1.53
D75 Velozity Filter Voltage 103 53,113 1.37
DI-TE Velceity Filter Yoltage 10k 54,114 1.23
7T Velocity Filter Voltage 105 55,115 1.10
Dr-TE Velocity Filter Voltage 106 56,116 0.930
pr-70 Velocity Filter Voltage 107 57,117 0.851
DI-8C Velocity Filter Voltage 108 58,118 0.743
Di-81 Velocity Filter Yoltage 108 59,119 0.6h2
nr-82 Velocity ®ilter Voltage 110 0.551
DJ-83 Velocity Filter Voltage 111 0,468
Dr-8b Velocity Filter Voltage 112 0.409
J-6% Veloecity Filter Voltage 113 0.329
25-8¢ Jelocity Filter Voltage 11k c.272
26-87 Yelozity Filter Voltage 115 0.22h
D88 Velocity Filter Voltage 116 0.185
7-89 Velocity Filter Voltage 117 0.155%
DJ-G0 elocity Filter Veltage 118 0.133
DJ-91 Velocity Filter Voltage 119 C.120
DI-92 Velocity Filter Voltage 120 120 29.0
LI-93 Velocity Filter Voltage 121 121 26.3
T3-9% Veleceity Filter Voltage 122 122 23.8
DI-%5 Velccity Filter Voltage 123 123 21.4
TJ-96 Velocity Filter Voltage 12k 124 19.2
D3-97 Velocity Filter Voltage 125,126,127 125,126,127 >29.0
Tollowing measurements carried in ALSEP Word L7 odd, SIDE Word 8 and in indicated SIDE Frames.
Normal Mode Reset Vel Filter Voltage
- e
0I-98 LECPA Stepper Voltage 0-19 0-9,60-69 12.15 Vv
DJI-99 LECPA Stepper Volitage 20-39 10-19,70-79 4,050
LF-0 LECPA Stepper Voltage 4059 20-29,80-89 1.35
DF-1 LECPA Stepper Voltage 60~79 30-39,90-99 0.h450
DF-2 LECPA Ctepper Voltage 80-9G Lo-49,100-109 0.150
DF-3 LECFA Stepper Voltage 100-119 50-59,110-119 0.050
DF-L LECPA Stepper Voltage 20-127 120-127 ov

Following measurements carried in ALSEP Word 56 odd, SIDE Word 9 and in indicated SIDE Frames.

DF-5 l LE Date - MSD

All

Foliowing measurements carried in ALSEP Word 63 odd, SIDE Word 10 and

DF~6 I LE Data - LSD
Two SIDE measurements are included in

LE Count Rate
[o}

-
HE

ount Rate

All

70
85

ALSEP Housekeeping Word 33
Channel

0 to 999 decimal
in indicated SIDE Frames.

0 to 999 decimal

0 - 5.0 Vde
0« 5.0 Vde
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TO FRAME
CoumTER
POTH FRAME

H l F E l D l c l B A
Q | ) | N M | L | ) R G .
DATE GATE T0 CMD DECODER
I X D SHIFT PULSES TO CMD DECORER Z ) TRANSMITTER A
K/3 .
E FRAME MARK TO LSM
INPUT "
purs X AID CONVERTER EVEN FRAME MARK T0 SIDE 33
e — -
MULTIPLEXER S DIGITIZE PULSE N B>
TURN ON X
CHANNEL GATES '}
NUMBE R SYMBOL 15 COLUMN .x« - GAXTE DIGITAL
1 AE-3 Qres it x .,\ A/D OUTPUT 8 BIT PARALLEL > oy
2 AE-1 GATE s CONVERTER BUFFER | AT vaRACTOR
3 AE-2 EF xe
;o8 o = (E5)
5
. AR-1 o i = 429 VOC +12VDC 2010
AE-5 1-15
H ity 1 TIMING PULSE l l
10 BLANK r— ——
i i AV CLOCK PULSE osciLLAToR R o
13 AE-6 NRZ DATA TO BUFFER REGULATOR x2
1 as e we [ 1 o ANALOG MULTIPLEXER ADVANCE TIMER AND TIMING LOGIC A SATE TR SERIAL DATA oy SPLIT ® DATA i 10 Voo
SATes GATE RATY MULTIFORMAT COMMUTATOR ADV CONTROL WORD *
L AT-28°\ ENABLE WORDS (1, 2, AND 3) e
e o
G DEGF DEMAND
[} [} -50° 10 +200° woro | woro FOR A/D POWER
64 [1,2aN03 Aup
+5voe POWER N uoD
RESET 17 DRIVER
CONTROL pr e
& GENERATOR "
“ 15 COLUMN ROW TIMING SIGNAL DEMAND REGISTER
CH 16-30 GATES GATES ROW COUNTER
i MULTIFORMAT MULTIFORMAT SHIFT LINES ’ + s
COMMUTATOR COMMUTATOR 10 SLOW MODE INPUT SPUT X2
GENERATOR COLUMN COUNTER DECODER s = = | 1 b MODULATOR .
DEMAND : :
& FOR PSE ! ; T
! + +1, +12 voC
0 AT-25 \ T 2 Ve +29 voC
32 AT-26 A | |
3 Py qp ! ! x-08
3 AE-H Even DATAGATE ! ) \
94 FRAM 0 PSE ATA BITS T
3 SNk S 15 COLUMN ROW 0 PSE /s s 9 CWORD 3 OF et = i
38 AL-2 GATES i xoz £4 [E DATA FROM 51 93 100 114 CONTROL WORD) 4 | ] | +12 voc +29vc
H BLAN i i D M2 Lsm o sws  sioE i | @ty !
4 BLANK PN PSE, SIDE AND | DEC 3 ASTRO “Z‘ -— |
o s : CMD'DECODER SLOWMODE SWITCH | T 1
4§ AT v 1 DATA DEMAND INPUT LA T £ i IR T
a4 BLANK | 150mA E 700 £140 MA |
as BUANK 0ss/ | WORD 1 [ +75,-40MA :
PROC X \
-_—_— — EL ’ ‘
' 0SS ADC SHIFT PULSES TO PSE A XMTR RD !
a6 AT29 0,25 VOLTS D, oN W 27 |
47 AT-30 ! NORM 5 A3 x-o
48 AT-3] ! o 81T RT SHIFT PULSES TO LSM . |
RST |
49 AT-32 ﬁ.}\ | 1>
50 AE-9 15 COLUMN ROW T \Vi i :
51 AE-15 GATES GATES V | 1 SHIFT PULSES TO SWS 7 f+12v0C [ o—
52 AR-3 -12 VOC [} | 'o |
53 AL-3 1 1 10.1 AL : :
AL-7 1 SHIFT PULSES TO SIDE [>
2 e ' ! s INTERFACE e e e COUNTER Y50 ! ot
56 AX-3 3 NETWORK b 1.1 V-z?voc
X sLan V'5 vor ! | Low s 4.75VOLTS EVEN FRAME MARK TO PSE nz’ | DIPLEXER T0 RECEIVER
% N3/
B 1
a AT ! i 8 TRANSMITTER ! SWITCH
80 DATA GATE TO PSE HEATER | SIRLERER
V 1 i | FILTER
| | 8.1 WORD 1
AT- B
b AR hs, = TOARTN ! | R DATA DEMAND TO PSE o/e !
62 voc  SWITCH M2 | ) S5/0 INT ATTS L
o AT 30 . 15 CoLUMN ROW u24 | i 006 DEGF 8.1 by !
o4 AT-36 cH 61-75 DATA FROM DATA DEMAND k=5 !
ped AE-10 GATES GATES | i
42 LSM, SWS, |
66 e ! ! o PSE, SIDEAND (T SLow -
67 AR-5 | EVEN DATA ) R LSM Sws SIDE MODE
A : | SEL FRAE e b o DEC INPUT c8-04 Y o 7
6 & \ T0 P! FOR 150 MA E |
70 i | | Z "Z‘ +75,-40 MA 100-£ 149 WA +12 voC
7 ATl b L ¢ 5. 93 B3 na DATABITS. 7
A ! | IFT LINES
2 e | I ?: ?3‘9‘52"‘ CONTROL WORD) :
7 BLANK | : EXPERIMENTS H
ey =] : » 1305
76 AT-37 1
144 an 15 CoLUMN Row I
78 AT-39 CH 76-90 GATES GATES
79 AE-11 |
80 AE-12 ¥ ‘ +12 voC +29 Ve
81 I
82
83 ‘ TRANSMITTER B
8 D
8s | JASETRN
: s |
87 I HT/S DEG
MULTIPLEXER P71 |
o ADVANCE Z | LS 7507 70 +200° F
90 XTAL DEG F
~50°T0 2007
o D \-50°T0 200
GATE GATE i1 _/ b
DRIVERS DRIVERS
+5 VoC Fwm—se
= D DEACTIVATING TRANSMITTER ALSO
Y PROCESSOR ' _J:_' }’—‘VV*—4 DEACTIVATES TRANSMITTER TM SENSORS
SAME AS X PROCESSOR L X PROCESSOR, Y PROCESSOR, FRAME COUNTER AND
= INTERFACE NETWORK ARE COMPONENTS OF THE
Y A/D CONVERTER DIGITAL DATA PROCESSOR
D REFER TO TABLE 4-vIll FOR RELAY DRIVER s
1THRU 15 1THRY 6 DIGITIZE PULSE 'y % FUNCTIONS AND INPUT POWER REQUIREMEN
CoLUMN ow
GATE GA
SEQUENCER SEQUENCER g
GATES DATA GATE TO CMD DECODER ‘Z’
5.1
AD [
= e Lo BUFFER | PARALLE SHIFT PULSES TO CMD DECODER le i
5.1
Fi MARK TO LSM
-] 7
ANALOG "3
T
MULTIPLEXER EVEN FRAME MARK T0 SIDE ‘Z' prevecrrory T PR v
|- 8- 69| MANNED SPACECRAFT CENTER . HOUSTON.
1na ‘% Tous
‘ 9 Ve DSGH spal
U Lol 17 gl |3-30 )
2 o P 0 SR et TE| EMETRY SUBSYTEM

7
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M | K | J | ] H G | E | D | C | 8 A
LRl DR TEWGR | OATE | APPROVAL
SSIDEWORDS =1 ALSEP MAINFRAME = 0.60377 SECONDS
10 SIDE WORDS =2 ALSEP MAIN FRAMES = 1.208 SECONDS
10 SIDE WORDS = 1 SIDE FRAME =1,208 SECONDS
128 SIDE FRAMES =1 SIDE CYCLE = 154,56 SECONDS = 1280 SIDE WORDS
24 SIDECYCLES = 1 SIDE FIELD =3709.56 SECONDS
SIDE WORD SIDE WORD »
w08 1/256 09 1256 1256 b
LECPA LOW ENERGY COUNT STATUS 4 SWS WORDS/1 ALSEP MAIN FRAME
FILTER VOLTAGE 10 MSD 46.5 MAIN FRAMES = 186 SWS WORDS = 1 SWS SEQUENCE
28.065 SECONDS/SWS SEQUENCE
16 SEQUENCES = 1 SWS CYCLE = 4490455 SECONDS
2976 SWS WORDS/CYCLE
SIDE WORD SIDE WORD SIDE WORD
w04 1256 w1 1256 w02
SIDE/CCGE 125,
HECPA HIGH ENERGY COUNT HIGH ENERGY COUNT SIDE FRAME CCGE DATA AND
FILTER VOLTAGE 10M50 10150 COUNTER HOUSEKEEPING DATA
2
3 -
o\ v \w 2|
S\G\R|S|2/8/8/~
1;‘ 2l ~E[E/ &S
2 \% \%\~ 3|3/5/8
“\2\"\ \cl2|8|S8/8/& A ENGINEERING
1,0 % X" \ip\Blw VIV DATA Lsm
4\ % \“ \%\% VS8
o\ \ % Y& e /&
< o/ &/ s
s, +\ % A S & %
%\ 5 /3
5 5 +
RGN L 5 o«
S X
€, ,‘e s K g\’
) A 1
s, > °
Yo (£
s 2
Psg 3 | 3y
se el
2 \S
2 > e
Ls, P
My o avst
PSEsp z
s0 15 510€
LSMX 49 16PSESP Z
——
pSESPZ 48 A7 Lsmx ]
|
e A7 18psgsp, |
ab 19, !
s Sk I
o ALSEP MAIN FRAME (DIGITAL) ¥
T 0,60377 SECONDS/MAIN F RAME 20 ALSEP HOUSEKEEPING ANALOG MULTIPLEXER
ey €so, 54.34 SECONDS/REVOLUTION
2
ot B ¢g, !
od » 2 2 |
+ PS¢ |
o s 2 Se |
o Y NS
Ry a \ % |
& o e |
2,
& /R o\, l
v /8 < o
) AR |
o LN =\ %\ % :
& N /™ 2\ %\ e\ *
£/a sTs AT DR R
/3 I3 ETaTe 2|8 \3\ B\«
L& /8 [wn 3le 2\"\%\*
“ [C[8 | |R|B\G\S\
& w < by o8
CoMMAND ui < "
TIMES ARE FOI L 8T
DECODER RATE (1060 8PS).
!
NOTES: NUMBERS ARE RELATIONS TO
8
1| ALSEP MAIN FRAME RATE .
! EXAMPLE;
WHEN THE ALSEP MAIN FRAME
COMPLETES ONE REVOLUTION,
ALSEP HOUSEKEEPING ANALOG
MUX TURNS 1/90 OF A
REVOLUTION .
1/46.5
SOLAR WIND SPECTROMETER

(8 BITS/WORD) (PARALLEL)

A/D
CONVERTER

SWS DIGITAL DATA 10 BITS/SWS WORD SERIAL
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| N | M | L | K | ) | ! v H | G | F | E | ) | £ | ) A
AL
i | 1 1 1 1
SUNSHIELD THERMAL PLATE STRUCTURE MULTILAYER INS DUST DETECTOR
\_/ \/ \_/ RF N 8
RTG 5.9k < A S 5.9k 5.9k 5.9k 5.9 5.9 5.9k
x x 32 3K x 3 3K W vw— W W POU
RETURN C C RETURN
112v0C +12V0C 15K
S\ o g e o i —
ko2 15k \/’l £ IF PREAMP IF AMP AMP AND DISC
28K AT-1 AT-3 AT4 AT-7 AT-10 AT-13 : +12 0 cMD
SUNSHIELD 1 PRI/STW 1 PRISTW 2 INSUL EXT 3 . 15K \ voc AMP
DEG F m DEGF DEGF DEG F - DEGF 3x 3 3 3K SEpo
\ -300° 10 +300° F 300° 0 +300° F -50°70 +200° F 50770 +200* -50° 10 +200° F 50710 +200° F ~50° 10 +200° F -300° 10 +300° F -300° 70 +300° F ~300° 10 +300° F 300 70 +300° F ~300° 70 +300° F 150 MA
\ 72/ +75MA
(¢ 2K @ Y N - 40 MA
> 5 c8-01 =", 8
+ 20K 10¢ Ll s ELECTRONIC +12VSW voc b -6voC 7
AA ANA o\ SWITCH 4
AT
i FF V-ovnc 2400
2.8K =50° 70 +200° F -4 L
E : ousT v sw < =
CELLS ELECTRONIC
e gitson o
700 MA
4 950°T01150°F 2140 A L
1) S 21k v I8 +29VDC 4 y ) -2 XS
4 > b 'OUST CELL 2 /OUST CELL 2
o GF OUTPUT
EXP 1 STBY SEL EXP 1 OPER SEL EXP 2 STBY SEL EXP 2 OPER SEL EXP 3 STBY SEL EXP 3 OPER SEL EXP 4 STBY SEL EXP 4 OPER SEL DSS HTR 2 SEL DSS HTR 1 SEL 070 150 MV +80° 70 +300° F 070 150 MV +80° 70 +300* L.0.SwTCH
-\ —-—— ——— - 053 >~ — —— - A - -
@ @ .@ .@ % A A .
.@ .@ ‘ . XMTR e > 6
OFF 140 MA
S 2.8k £ AR-3N ©8-03 vos
HOT FRAME
e . e | e
4 950° 10 1150°F A For 1
> Fo3 Fo4 F 05 F 06 500 MA
:Ill » 500 MA 500 MA 500 MA 500 MA 20 3 DSS HTR 2 3
EXP 1/2 K g
o STBY s/n S STBY STA V 196E Fol Vozwnc i 0 AL T T3
DISCRETE 250 MA | 1
oK o e \ HIR 5 1 150 MA @ -
»t \ n“n m'n | 473 WA, oo
8.4 WATTS 1 - 40 MA
80K : \ c8-04 ~— 1
i ! 3
< = | i 1 5K 3 5K
4.2 20K 2 | > | -]
v |
= | s -y e
[ £ P ane i . .
P——l)
% £ i
/ o > L ' 150 MA LO.A Lo
@ 313K 500 MA 500 MA 500 MA by 500 MA ! +T5MA, 5
AE-B +10% £10% +10% €8-09 +10% XMTR XMTR Ea":)lz“ d [
UE reul] 806 c8-07 8-08 €8-10 o - P 2 »F
=i ouT 3K 3 3K 3K 3K 3K 3K S 3K,
—0 T0 18vDC :
35/
1 o
4.x 4.2 OPER STBY OPER OPER STBY OPER STBY : p: "
4 - '
G ¥ ) C
i
<
b, 400° T0 600° F Vqsvnc AT-21
3 13K 1.8¢
[ f b v b 50° 10 +200° F
4 p. +
V K,‘;' X 3K 3K 3K a
+5V0C > ReFeR
T0 DSSHTR 1 DSS HTR 2
DRAWING EXPNO 1 EXPNO 2 EXPNO 3 EXPNO 4 AOWATTS BWATTY) 4
-6vDC 4.2 =
V*""" CMD DECODER = DIGITAL PROC
RECEIVER
+12v0C
Vuzvoc 5
Y
-12voC T50°TO+200°F  -50°T0+200°F  -50°T0 4200° F e
V. DSS HEATERS @
3 i MOUNTED ON THERMAL PLATE
FROM D/P
PCU +12VDC +29V0C
+12v0C
x 33k x FLO0VDE BIAS SUPPLY SAME AS XMTR A 3
0 S AT-25 - CH-31 XMTR B XTAL DEG F
AT-26 - CH-32 XMTR B HT/S DEG F
AE-16 - CH-66 XMTR B AGC VOLTS
LAT3TN ATETAN AE-18 - C#-22 XMTR B X2 PWR MA
” PCU 2 0SC +12VDC +29VDC. -18voC
! -so-:?;no- F ) =307 10 +200° F b ON EASEP ALSEP 2)
3K 3K < AT-1 WILL BE SOLAR
g P @ < T)15K PANEL LEFT S'OE 1 DEG F
3 & ok ] AT-2 WILL BE SOLAR
i i PANEL RIGHT S/DE 2 DEG F S
= & = K = +29v0C CHANNELS AND SENSOR
[} RANGES REMAIN THE SAME
3" m b ?-.(‘ﬁip (ALSEP 21 AR-1
[ L A g L A HS W -6 WLL NOT BE
1 DC CONVERTER 2 10K b 3™ e C UTILIZED. ON ALSEP 1
PCU 1 PCU 2 +12vDC +29v0C +29vC AB-2 ARD AR-b WRLL
4 p! SHUNT AMPS p! SHUNT AMPS et NOT BE UTILIZED
3 \0703.5 AdC ] | 070 3,5ADC = X4 T NOTES: D LEVEL SENSOR uvssé. 2
30k AUTOMATIC SWITCHO!
e - i % TO REDUNDANT L.0. WHEN
AE-14 APPROACHES © DEM
VACETRN ‘ cowt PwR XMTRA
| AMP AMP HT/S DEG F
b -50° 0 +200° F
~50° 70 +200° F 4
SEL SEL gaeaic
4.V
A —4-
i SIGNATURE S 0!'[] NATIONAL AERONAUTICS & SPACE ADMINISTRATION
RTG OUTPUT VOLTS B . “oUs:
o = SRBN T\ N7 # Lol |17 aa] MANNED SPACECRAFY CENTER - TON TEXAS
DSGNLL P
XMTR
(sevals ) [ agegesete e  CENTRAL_STATION AND
- LT [cxin il boer] RTG INSTRUMENTATION |1
= ~ DIAGRAM

TRANSMITTER "A"

TRANSMITTER 8"

3.57Q TOTAL

3 "?IEAL

SHUNT RESISTORS

SHUNT RESISTORS







ALSEP 1

SECTION 7

DUST DETECTOR SYBSYSTEM

SYSTEM DESCRIPTION

The objectives of the dust detector are tc cobtain data for assessment of dust accretion on the

ALSEP and to provide a measure of thermal degradation of thermal surfaces.

Dust accumulation on the surfaces of the three solar cells will reduce the esmount of solar
illuminstion detzeted by the cells. The outputs of the three solar cells are applied to three

amplifiers which condition the signals and apply them to three subcommutated analog data channels

of the data subsystem.

Temperature at each solar ~ell, essentiel to the analysis of cell output data, is monitcored by a
thermistor to obtain thermal data in relaetion to dust accretion. The thermistor outputs are applied

to three subcommutated analog data channels of the data subsystem,

The expacted temperature range of each solar cell will be -300°F to +300°F over a lunar oycle, and
the temperature readings will only be usable sbove +80°F because of calibration difficulties.
However, during the lunar night when the dust detector will be turned off, the voltage to the
three temperature senscrs {AXL, AX2, and A¥3) will not be turned off, and the output voltages will
be greater than +5V (between +5V and +12V) and will therefore be meaningless.

This will occur with

temperatures below +80%F and will cause the A-D multiplexer to give an &ll 1's readout.
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Figure 7-1.- Dust detector.
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SECTION 8

PASSIVE SEISMIC EXPERIMENT (SC 31)

SYSTEM DESCRIPTICN
The Passive Seismic Experiment (PSE) provides data on lunar seismic activity and the properties
of the lunar interior. The PSE does this by monitoring the long-period, low-frequency and the

short-period, high-frequency energy sssociated with lunar qualkes as well as measuring the direction

and the distance to the seismic epicenters.

Physically, the PSE concists of two parts, both included in one psckage. The long-period instrument,
which contains three seismometers (one vertical and two horizontal, placed orthogonally to each other),
measures long-pericd, low-frequency seismic energy with a period of 250G to 0.3 seconds. This instru-
ment measures the distance and direction to a seismic quake, as well as the long-term tidal deforma-
tions of the mcon. The short-period instrument functions as a velocity transducer which measures
short-period (5 to .0L seconds), high-frequency (up to 25 cycles per second) seismic energy

with very high sensitivity. The instrument consists of a moving-magnet mass built so that a trans-
ducer can measure the velocity of the magnet. The displacements and the velocity of these instruments
are measured, amplified, anl filtered in a series of electronic circults which produce an output

signal to the centrali station data processcr.

When the PSE is deployed by the crew, it must be leveled to within 45 degrees. Within the instrument
case, the seismic elements are mounted on gimbels having leveling motors which can level from an
initial t11t &s great es 5 degrees. By using a combination of "coarse~level” sensors and the

horizontal seismometers, the PSE can be leveled on command to within 3 arc seconds.

TABLE 8-I.- PRESET CONDITIONS

"Preset" is defined as the logic condition initialized by activation of ihe experiment.

Lunar Deployment

| Command Function Presets To Condition

037 EXP 1 STBY SEL EYP IN STBY

063 PSE/XY GAIN CH -304b

06k PSE/Z GAIN CH -30db

065 PSE/SP CAL CH OFF

066 PSE/LP CAL CH OFF

067 P3SE/SP GAIN CH -30db

070 LVL, MTRX ON/OFF OFF

071 LVL MTRY ON/OFF OFF

o072 LVL, MTRZ ON/OFF OFF

073 UNCAGE ARM/FIRE CAGED

0Tk LVL DIR POS/NEG POS

75 LVL SPEED HI/LO Low

076 PSE T CTL CH AUTO ON

101 PSE FILT IN/OUT our

102 LVL SNSR IN/OUT OUt

103 PSE LVL MDE A/F AUTO
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The PSE will normally be leveled using the AUTO leveling mode (refer to Table 8-l for the preset
cenditions) with the forced mode as a backup method. The coarse sensors (utilized only in the
X and Y axes) will be commanded IN for the initial leveling sequence. The coarse sensors are
effective in the AUTO mode only and vrovide the X- or Y-axis leveling motor drive signals when
there exists an off level conditior greater than & minutes of arc. At this point the axes'

tidal outputs provide the loveling motor drive signals to control leveling to the final level

condition.

TABLE 8~II.- LEVELING RATES

XorY A
FORCED MODE

High Speed 152 to 305 urad/sec 20 to L0 mgal/sec
Low Speed 5.1 to 17.7 ured/sec .67 to 2.34 mgal/sec

AUTOMATIC MOLE
Coarse Sensor In 152 to 305 prad/sec No coarse sensor on Z-axis.
(off level >8 min of arc) Use forced mode.
Coarse Sensor Qut 3.8 to 7.6 prad/sec 0.5 to 1.0 mgal/sec
(tidal output saturated)
Coarse Sensor “ut 0 to 3.8 urad/sec C to 1.0 mgal/sec

(tidal dats unsaturated)
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SECTION 9 ALSEP 1

LUNAR SURFACE MAGNETOMETER EXPERIMENT (80 3k)

SYSTEM DESCRIPTION

The Lunar Surface Magnetometer (LSM) Experiment provides data pertaining to the magnitude and temporal

variations of the lunar surface equatorisl megnetic field vector. The LSM does this by monitoring

both the de level and time variations of the magnetic field.

Physically, the LSM consists of three magnetic sensors, each mounted in a sensor head located at

the end of three mutually perpendicular axes. The sensor electronics assembly converts the incident

magnetic field intensity along the axes of the respective flux gate :censors into analog voltages.
The axes extend equal distances sbove a central structure, the Electronics/Gimbal—Flip Unit (EGFUL
which houses both the experiment electronics and the gimbal-flip unit. The experiment electronics
are further subdivided into three functionsl categories: scientific data processing, engineering

and status data processing, and cutput data vuffer (see Drawing $9.3). The gimbal-flip unit housss the
flipper drive motors which provide the motive power for 90 end 180-degree rotation (flipping) cf the

sensors and the release mechanism for the spring-driven 90-degree rotation {gimbaling) of the sensor

exes. Instrument support and stubility is achieved via three lunar support legs attached tc the EFZ

Wher the LEM is deployed by the crew, it must be leveled to within +3 degrees.

No command capatility
exists in the LSM for leveling.

The temperature of the magnetic sensors is monitored and provided as data output.
: 0
hesters actuation temperature is 3I5°C (QSOF).

The LSM




TABLE 9-I.- PRESET CONDITIONS

"Preset" is defined as the initialized logiec condition

due to activation of the LSM experiment.

Lunar
Command Function Presets To Deployment
Cendition

0k3 EXP 2 STBY SEL EXP IN STBY

123 LSM RANGE STEPS _tbOO GAMMA

124 LSM FLD 0/S CH 0 PERCENT

125 LSM 0/S ADD CH | NEUTRAL

127 FLIP/CAL INHIB INHIBIT

131 FLIP/CAL GO NO-GO

132 LSM FILT IN/OUT IN

133 SITE SURVEY XYZ | NO-GO

13k LSM T CTL XYO X

ALSEP 1
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