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ALSEF b

SECTIOH 1
INTRODUCTQRY INFORMATION

1.1 ALSEP'S 1, 3, AND U ABBREVIATIONS AND ACRONYMS

El

BAS
BER
B¥S

c
CAL
CALC
CB
CEL
CCGE

CCOE/A
CCGE/D
cclia
cow
cH

CH
CHAN

CLD

CNT

HNOTE

Due to reduction reguirements, acronyms
which would normally be In lower case,

for example, "de,” will appear in upper
case on drawings. The text will, how-

ever, conform to NASA standards.

alterneting current

accept

acknowledge

enalog-to-digital converter

emperes dec

address ¥
automatic gein control

alignment

Apolle Lunar Surface Experiments Packege
sutomatic/forced

amperes

antenna

approximete, epproximately

ermed

ascent

Actlve Selsmic Experiment

Apclleo standerd inltietor

auntomatic

azimuth

bottom locatlon of structure temperature
base
bit error rete

bits per second

centigrade

calibrate

calculated

eircult bresker

caeble

Cold Cethode Gage Experiment (part of SIDE on ALSEP 1 and b, seperate
MSC experiment on ALSEP 3)

arelog and digitel ID resdout from CCGE

Cold Cithode Ion Gage {instrument portion of CCGE}
counterclockwise
channel
change
Channeltron; used in CPE as:
CHAN/1 Chenneltron P/8 #1
CHAN/2 Channeltron B/S f2
CHAN/HI Chenneltron Voltage Increase ON
CHAN/LO Channeltron Voliage Increase OFF
cold
command

count

1-1




- ALSEP &

CHNTS counts

CRTR counter

COMM communications

CONV converter

CPLEE or CPE Charged=FParticle Experiment {full name is Cherged-Psrticle Lunar Enviromment
' Experiment )

CFS cycles per second

cs central station

CTL control

CUR current

CVR cover

CVE/S cover and seal (used on SIDE)

CVW commend verificetion word

cW clockwise

db decibels

dbm decibels with respect to cne milliwett

de direct current

DEC decoder

DECR decrease

DEF deflection

DEG degrees

DESC descent

DET detector

bI1G digital

DIR direction

DIR/YV direction end speed (used on PSE)

DISBIF diasipation

DLAY delay

D/F data processor

DPLY deploy

DET dome removal tool

D38 Data Bubsysiem

D85/ Analeg Dets Processor

DsSs8/D Digitel Date Processor

DSS/FPROC Complete Data Processor (Redundant)

DTREM Dust, Thermal, gnd Radiation Engineo-:ring Measuremente Package

EGFU Electronies/Gimbal-Flip Unit

ENEL eneble

EPS Electrical Power Sysiem

e¥ electron volts

ExXpP experiment

EXT external

F fuse

F Fanhrenheit

FET field effect transistor

FILT filter

FLD field

FREQ freguency

FIT Tuel trensfer toocl

FHD forverd




GDT
GEO
GLA
GMBL
GND
GT

ID

IN
INCR
IND
INHIB
INIT
INST
INSUL
INT

¥bps
ke

kY

LAT
LER
LECPA
L

Lo
LONG
L/O

Lp

Lse
LSD
LEH
LVL

mAdc

gradient sensor delts temperatures (HFE)
georphone

Grenade Leunch Assembly (a component of ASE)
gimbal

ground

gradient sensor embient temperatures (HFE)

high bit rete

high explosive (ASE grenades)

High=-Energy Curved-Plate Analyzer (a component of SIDE)

Heat Flow Experiment

high

heater; On HFE there are two cases:! 4
HTR/HK High Conductivity Heater
HTR/LK Low Conduetivity Heater

hert sink

high voltege

hertz

identification
input

inereese
indieation
inhibit
initiate
instrument
insulation

internal

Kelvin
kilobits per second

kilocycles
kilohertz
kilovolts

latitude

low bit rate

Low-Energy Curved-Flate Analyzer (& component of SIDE)
imit

Lunar Module

low

longitude

local osclllater

loss of signel

long period (PSE sensora)
least significant bit
least significant data
Lunar Surface Megnetomster

level

millismpere
milliemperes d¢

message acceptance pulse

ALSEP 4




Mc
MCC
MDE

HeV
MHz
MIN
MOCR
MHCD
MODE

MSD
MSD

WIR

V¥
nW/em?

N/A
NER

NORM
BRZC

OFER
0/8
0S¢
o/T
ouT

FA

pA

PcM
PCT
PCU
PIM
PLR

PET
PHYS

ALESEP 4

meximum

megacycle

Mission Control Center
mode

measurement

5
L

million electron volts

megahertz

mi rimm

Missior Operations Control Room

medule

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

millisecond

most significent bit

most significent data

Menned Spece Flight Network

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

maltiplex or multiplexer

mijllivolts

milliwetts per squere centimeter

oy

-
i

NANOEMpEres

hY

X

not epplicable
normel bit rate
negative
normal

¥on-Return te %ero Type C (Chenge)

operate

offset

oscillator

one=tine

output -
3

power emplifier

plcoamperes

pulse cede medulation

percent

Power Conditlening Unit

Pewer Dissipation Medule

power dissipaticn resistor

Power Distribution Unit

package elapsed time
physicel; on CPE used as follows:
PHYS/AN Physical fnalyzer (sensor assembly)
paekBge
plane
Plate
phese modulation

poeitive é

1-k




POSN
PRE/LIM
PRE/REG
PRI

B/S
PSE

SCI
SEC
SEL
SEQ

SEQ
SIDE

3IG
SLA
SNSR

ALSEP 4

position
prelimiting
preregulator (a component of the S1DE power supply)
primary; on ALSEP used &5 follows:
PRI/ST Primary structure
power supply
Pessive Seismic Experiment; elso:
PSE/LP long-pericd sensors
PSE/SP short~pericd sensors
PSE/LP/5P long~ and short-period sensors
Long-period senscrs ere further defined as PSE/X, PSE/Y, and PSE/Z, while
PSE/XY denctes the twe horizontal long-period sensors

pover N

resistor {used as Rl end R2)

received

recelver

ring sensor delta temperature {HFE)
reference

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

radio frequency

relsy

remote site

reset

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

ring sensor emblent temperatures {HFE)}
real-time command

reel-time event

Radloisotope Thermoelectric Generator

scientific
second
select
gequence, sequential; used on HFE as:
SEQ/FUL  Full Sequence
SEQ/F1 Probe 1 Sequence
SEQ/P2 Probe 2 Sequence
Used on ASE as:
SEQ/S Sequentiel Single
scientific equipment
Suprathermal Ion Detector Experiment; alao:
SIDE/A analog and digitel voltages
S1DE/D }
SIDE/HE  high-energy data
SIDE/LE low-energy data
SIDE/LHE least significant high-energy digital date

or readings

SIDE/LLE least significant low-energy digital data
SIDE/MHE wmost significant high-energy digitel dsta
SIDE/MLE most slgnificant low-energy digital data
signal
Spacecralt Lunar Module Adapter

5ensor

1-5




S
BPST
5TA
STBY
s5/8
8/T
Sws
SYHRC
EW
sur
818

TC
/I
TEMP
THERM

Yac
Yéc
VyCo
V/FILT

W
WI, W2, W3

TR
XTAL
X1z
X10

ALSEP 4

ghort period (PSE sensor)

single pole single throw

status

standby é'
samples per seccnd, signal strength 4
structurzl/thermal

Soler Wind Spectrometer

eynchronization

switch

supply
systen

temperature (also used =5 "thermal” on ALSEP)

thermocouple {ou HFE, {our cable ambient temperatures are read on each probe)
time deley

temperature

thermal

telemetry

Universal Handling Tool

unified S-pand

volts, veloeity (used to indicate "speed” on PSE in "LVL D1R/V")

volts ec

volts dc ‘
voltage controlled oscilletor

Velocity Filter, a component of S1DE

waetts
wall locetions of' structure temperature sensors

tranemitter

crystal

axes of L5M, where XYO indicates
X, or I, or nelther

L
Phase
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1.2 DRAWING SYMBOL STANDARDS

1.2.1 GENERAL DRAWING INFORMATION

A. ZONE REFERENCE

HORIZONTAL COORDINATE—\ /—VERTICAL COORDINATE

AZl
XXX
‘4WHEN THIS NUMBER APPEARS IT REFERS

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

8. POWER INTRA-DRAWING ZONE REFERENCE
L())APDOWER _‘ O
O‘ | FROM POWER
SOURCE
C. SYSTEM INTERCONNECT
—Q
D. DRAWING NOTE REFERENCE

>

1-7
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1.2.2 LINE LEGEND

A. RF CABLE

SR R N

E A e o

B. ELECTRICAL LINE, POWER AND CONTROL

P

1. ELECTRICAL, CONNECTED

2. ELECTRICAL, CROSSOVER

1

C. DIRECTIONAL FLOW ARROWS

—_— — —

1-8
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D. COMPONENT ENCLOSURES (TYPICAL)

TITLE
(DIRECTORY TYPE)

XXXXXX

1. MAIN ENCILOSURE S
1/16-INCH SOLID BLACK LINE

2. SUB ENCLOSURE
1/32-INCH SOLID BLACK LINE

3. COMPONENT ENCLOSURE WITH CREW (MANUAL CONTROL )» o s
1/16-INCH DASHED BLACK LINE

4, EXPERIMENT INTERFACE
1/8-INCH DASHED BLACK LINE

EXPERIMENT ¥ ALSEP

E. MECHANICAL LINKAGE

F. TIMING PULSES

SOURCE——< HZ >—- ~ _

1-9
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G. TWO-UNIT INTERFACE

< & —
\ /

1.2.3 TELEMETRY SYMBOLS

A. MEASUREMENTS TELEMETERED

73— MEASUREMENT NUMBER
/ + MEASUREMENT NAME

\ ~<———— PARAMETER RANGE

K@Z‘—: CHANNEL OR NOTE
‘ , NOT USED IN ALSEP

B. METERS

ACTUAL

ART WORK

C. SINGLE SOURCE SENSOR

(POWER)> T OUTPUT
- T = TEMPERATURE

| = CURRENT

E = VOLTAGE

—®<_ COMMAND NUMBER

1-10
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1.2.4 ELECTRICAL SYMBOLS

A. SWITCHES

1, MOMENTARY CONTACT

T

A

2. LATCHING CONTACT

DY o

&

3. SOLID PUSHBUTTON

(PUSH TO OPEN)

oS

B. FUSES

MA

C.

1-11

RELAYS

1. MOMENTARY CONTACTS
A 0000

2. LATCHING CONTACTS
o—

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

—T

P

| A—

f

4. LATCHING RELAY

NOMENCLATURE
LOGIC NO.

__04'/’_

R

NOMENCLATURE
LOGIC NO.
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D. RELAY OR SOLENOID DRIVER

POWER >—,
SIGNAL >—— OR "D
SD

1
PWR l
|
E. BUSES A
1. SYMBOL (LENGTH MAY VARY)
BUS FEED BUS OUTPUT NEG BUS

2. DESIGNATION

Vi

F. GROUNDS

1. SYSTEM

1

2, FLOATING OR CONTROLLED

; éXXX*—-— NAME

1-12




G. TRANSFORMERS

CORE

JE

POLARITY DOTS
INDICATE OUT
OF PHASE

QE§ EE.

POLARITY DOTS
INDICATE IN
PHASE

H. CAPACITOR -

J.

DIGITAL INVERTER

GATES
1. AND

2. NAND

4, NOR

oYY

\*?‘/

1-13
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K. TIME DELAY

TD
— M5

L. ELECTRICAL FILTER

—— FILTER

M. MODULATOR |

N. DEMODULATOR

0. TRANSISTORS

1. NPN

G

NOTE: -~

WHEN SHOWN, HS
DENOTES HEAT SINK
MOUNTED,

2. PNP

—3)

P. NON-AMPLIFYING DEVICE,
IDENTIFIED

—1 XXX [/

1-14




ALSEP 4

. DIOGDES

1. GENERAL

P

2. ZENER

Pt

3. CONTROL RECTIFIER

N

. POTENTIOMETER

. HEATER

- Ulr

XXX WATTS

. FIXED RESISTOR

XXX RATING
AATA"

. THERMISTOR

&

V. THERMOSTAT

__%7

RANGE XXX

W. ANTENNA

NAME
(TYPE OR FUNCTION)

X, PHOTOELECTRIC CELL

aD

Y. AMPLIFIER
PWR
INPUT
INPUT
INVERTED OUTPUT
INPUT

DC, PRE OR BUFFER
AS INDICATED

1-15
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Z. TWO-POLE, DOUBLE-THROW,
AUTOMATIC CIRCUIT BREAKER

A~

o—
!
Lo

1.2.5 PYROTECHNIC SYMBOLS

A. EXPLOSIVE INITIATOR

1"16 !
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1.2.6 SPECIAL ALSEP SYMBOQLS
A. ASTRONAUT P m=m==q

: E—|—O |
— ¥

— |
-1 ]
1. AsTRoNAUT I ’/\ I
. |180 ]
SWITCH 1 - § BY-PASSES PCU 1
HOLD OFF CIRCUIT .,
i B SHOWN IN ccw
] B POSITION

ASTRO SWITCH 1

2. ASTRONAUT SWITCH 2

r-------1

| |
1
= | TURNS ON XMTR B, DATA
- 1
: Y : PROCESSOR Y AND RESETS
g 180° | COMMAND RECEIVER
CIRCUIT BREAKER,
i I SHOwWN IN CCW
| B POSITION
]

ASTRO SWITCH 2

i

3. ASTRONAUT SWITCH 3(ALSEP 4)
[P e e S . -

L EXP 3 ON
J EXP 4 ON

i
i
i
: TURNS TO OPERATE
EXP 1 (PSE), EXP 4 (CPLEE),
B AND EXP 3 (SIDE), IN THAT
- | ORDER
|
|
i
i
i
[ ]

{MOMENTARY CONTACTS)

ASTRO SWITCH 3

1-17
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4, ASTRONAUT SWITCH 4 (ALSEP 4 ONLY)

F-------‘

E—I——o/" I
A ]  TURNS ASE TO OPERATE

180@

I ASTRO SWITCH 4 |

hoeceosmsesd

I SELECT AND PLACES DATA

| PROCESSOR IN HER.
SHOWN N CCW

I posiTion

|

|

5. ASTRONAUT SWITCH 5 (ALSEP 4 ONLY}

r----—--|

_E ‘——-I—TURNS ASE TO STBY SELECT

I AND PLACES DATA PROCESSOR
10 ASE ll 1" § N HBROFF
! @————1— RESTORES OR REMOVES

| +29 VDC FROM ASE

OPERATE SELECT BUS.
SHOWN IN
CW POSITION

ASTRO SWITCH 5

1-18




ALSEP 4

B. FARADAY CUP (SWS SENSOR)

I
I
I =
N
Ly
:l L
)r

| -

1-19
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D. SIDE SENSOR ASSEMBLY

DusT
cover
APERTURE MO 2 APERTURE A0 1 :
BEAM
- COLLMATOR
COLLAJATOR ————gm
VELOCITY
FILTER :
CHANNEL TRON
CHANRELTRON O 2 %0 1 ‘
COLLMATOR

HICH EMERGY CURVED LOW ENERGY CURVED
PLATE ANALYZER PLATE ANALYIER

i
v
§
i

1-20
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E. COLD CATHODE ION GAGE

1050 GAUSS
MAGNETIC FIELD

el CATHODE

————— ANODE
/ \

g

HIGH
VOLTAGE
INPUT

F. MOTOR {(USED IN PSE AND LSM)

QI:N)WER

1-21




THERMOCOUPLE

ALSEP 4
G. HEAT FLOW EXPERIMENT PROBE SECTION

COMMON

HEATER POWER INPUT
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COLLIMATING PLATES

ALSEP 4

H. CHARGED PARTICLE LUNAR ENVIRONMENT EXPERIMENT
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SECTION 2 ALSE:

GEKFRAL DESCRIPTION

ALSEP DESCRIPTION

The Apolle Lunar Surlace Experiments Fackage (ALSEP) system consists of a set of scientific instruments
to be placed on the moon's surface by the Apclle flight erew. These irpstruments will remain on the
moon te collect and treasmit data for approximately 2 years. For self-sufficient operations, the ALSEP
system includes a nuclemr power Supply, mechenical support, thermal protection, and dnta handling
equipment. These supporting subsystems provide a flexible central station, containing ths electrical
power, command, telémetry, and structural/thermal subsysieme, to operate with variocus combinatiens of
the following scientific experiment subsvstems: Passive Seismic, Active Ssismic, Mzgnetomeler, Solar
Wind Spectrometer, Suprathermsl Ion Detector/Cold Cathode Gage, Heat Flow, Charged-FParticle Lunar
Environment, and Celd Cathode Gage. Weight and volume restrictions of the Lunar Module preclude
carrying =211 eight experiment subsystems on one flight. This ALSEP Systems Handbook aeals with the

ALEEP 4 package containing the PSE, ASE, SIDE, and CPLEE (Figures 2-1, 2-2, and 2-3).
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