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APOLLO LUNAR SURFACE EXPERIMENTS PACKAGE 

____ _,":2- __ ';:t _ _ :.;: i;· 

__ .. -._ 
,-- . ..-,., - - --- . - - '-' c:::...-- - _.- -.- """". ,_ '- __ - - - '"' 

::£' -- A PACKAGE OF SCIENTIFIC INSTRUMENTS AND SUPPORTING 
SUBSYSTEMS FOR USE ON THE LUNAR SURFACE 

• CARRIED ON APOLLO, DEPLOYED BY ASTRONAUT 
• ONE YEAR CONTI NUOUS OPERATION (2 YEAR MAX I MUM) 

DEC 69 7399.1 



NASA 
NO. 

5031 
5033 
5034 
S035 
5036 
5037 
S038 

5058 

5059 

S078 

EXPERIMENT FLIGHT ASSIGNMENTS 

EXPERIMENT 

P A 5 S I VE 5E ISM I C 
ACTI VE 5Et SMIC 
MAGNETOMETER 
SOLAR WIND 
SUPRATHERMAL ION 
HEAT FLOW 
C H A R GE D - PART I C LE 

COLD CATHODE GAUGP: 

LUNAR F I ElO GEOLOGY';";' 
LASER RANGING 

RET R 0 - RE F LEC TOR 

ABBR 
APOLLO NUMBER 

PRINCIPAL INVESTIGATOR 
11 12 13 14 

P5E X X X X DR. G. V. LATHAM, COLUMBIA 
ASE X DR. R. L. KOVACH, STANFORD 
LSM X DR. C. P. SONNEn, ARC 
SWS X DR. C. W. SNYDER, JPL 
SIDE X X DR. J. W. F REEMA N, RICE 
HFE X DR. M. G. LANGSETH, COLUMBIA 
CPLEE X X DR. B.J. O'BRIEN, RICE 

CCIG X DR. F. S. JOHNSON, SCAS 

X X X X DR. E. M. SHOEMAKER, USGS 

LRRR X DR. J. W. FOWLER, WESLEYAN 

:!: INCLUDED IN SUPRATHERMAL ION ON CERTAIN FLIGHTS 
** EQU I P PARTIALLY CARR lED BY AlSEP 

APRIL 70 7399.2 



INSTALLATION IN LUNAR MODULE 

DEC 69 7399.3 



ALSEP 
DEPLOYMENT 

TASKS 
ASSOC IATED 

WITH LM 

ALSEP 
DEPLOYMENT 

TASKS AT 
EXPER IMENT 

SITE 

LUNAR SURFACE ACTIVITY 
TRANSFER 

FUEL 
fRf 

c.. . . PREPARE FOR TRAVERSE 

DEPLOY 
ANTENNA ;r DEPLOY 

EXPER IMENTS 

DEC 69 7399.4 



PASS IVE SE I SMIC 
EXPER IMENT 

STOWED CONFIGURATION 

THUMPER 
ASSEMBLY 

---------

SU PRATHERMAL RTG 

IALSEP41 

ALHT 
CARR IER 

SUBPACKAGE NO.2 

AIMING MEeHAN ISM 

DEC 69 7399.5 



REMOVE PACKAGES 

DEC 69 7399. 6 



CASK IN 

RTG FUELING 

THERMAL S HI ELD 

RELEASE LATCH 
(LANYARD OPERATED) 

FLI GHT pas I TI ON --r'---""" MOUNTING & 
STRUCTURE 

.. r-- - LM INTERFACE 
---r - FITTINGS - (GRUMMAN) 

: /' "" ROTATION MEeHANI SM 
Y .. _"" (LANYARD OPERATED) 

REMOVAL POSITION 
(ADJUSTABLE BY ASTRONAUT) 

DEC 69 7399.7 



CASK DOME TOOL 
(PART OF ELECTRICAL 
POWER SUBSYSTEM) 

SPECIAL TOOLS 

UHT 0.53 LB 
EACH 

• MAST 1. 30 LB . 
TOTAL 

ALL WEIGHTS ARE EARTH LB 

14.6 LB FUEL CASK MOUNT & I NSULATION, PART OF STRUCTURE/THERMAL 
SUBSYSTEM. COVERED UNDER ELECTRICAL POWER SUBSYSTEM 

(ONE HALF 
SHOWN) 

APRI L 70 7399.8 



MAST /CARRY BAR 

BonOM SURFACE 
/OF SUBPACKAGE 1 

BonOM 

EDGE 

SURFACE OF 

EXAGGERATED 

HANDLE 

APRI L 70 7399.9 



PREPARE FOR TRAVERSE 

...-:=s-.. --

=-:--- -- - --::::-- :::::z _ -- --- -----..... 

DEC 69 7399.10 



TRAVERSE 

---
... 

DEC 69 7399. l' 



" " 

RTG CABLE 

" " 

DEC 69 7399.12 



RTG CABLE CONNECTION 

OEC 69 7399.13 



ALSEP SUBPACKAGE NO.1 
'1 

',", ir;. 
JjJill] / ' 

I:'t ' .... "J OJ.,:;''''')O. I 1\ fu;: : .. / 
,f 

-' 
..,..- --.- _ S'AHON 

DEC 69 7399.14 



AlSEP SUBPACKAGE NO. 2 

APOllO LUNAR fOOL') 
U)(PlO'((Ci 

DEC 69 7399.15 



DEPLOY CENTRAL STATION 

DEC 69 7399.16 



CENTRAL STATION DEPLOYED CONFIGURATION 

ANTENNA ALIGNMENT 
MECHANISM 

SUPPORTS 

SIDE CURTAIN 

CONNECTORS TO 
DEPLOYED EXPERIMENTS 

DEC 69 7399.17 



SUBPACKAGE #1 THERMAL COMPONENTS 
SUNSHIELD 
(PART OF STRUCTURE) & CURTAIN 

__ TRA I NTS (3) 

THERMAL PLATE 

THERMAL BAG 

../REAR CURTAIN 

-
INSULATION CURTAINS 
MASKS 

PR IMARY 

( REF) DEC 69 7399.18 



PR IMARY 
STRUCTURE 

MAST/PRIMARY STRUCTURE 
\--THERMAL PLATE 

...... 
\ ...... , 

1 '-, 
" \ 

\ 
" \ 

DEC 69 7399.19 



DEPLOYMENT ARRANGEMENT FLIGHT 4 

LUNAR NORTH 

310 5 FHT 

CCIG 

---------3RD GWPHON[ 

-------2NO GtOPHONt 

CPLEE 

.------15T GEOPHONE 

PASSIVE 
SEISMIC 

APRil 70 7399.20 



CENTRAL 
STATION 
ELECTRONICS . t . 

PASSIVE SEISMIC EXPERIMENT 

MANGANIN RIBBON 
CABLES - THERMAL 
BARR IER 

! 

CABLE REEL /" 

SENSOR ASSY 
WITH IN THERMAL 
CONTROL ASSY 

STOOL 

DEC 69 7399.21 



LP VERT I CAL (Z) SENSOR 

CAPAC nOR 
PLATE 

ELECTROMAGNET 
FOR CALIB. 

CAGING BELLOWS 
(RETRACT FOR UNCAGD 

INSTRUMENT DETAILS 
+ X AXIS 

- X AXIS 

TOP VIEW 

+ Y AXIS 

LP HOR IZONTAL (X, Y) SENSORS 

SENSOR BOOM 

CAPAC nOR 
PLATE 

BELLOWS 
(RETRACT FOR UNCAGD 

ELECTROMAGNET 
FOR CALI B. 

DEC 69 7399.22 



RELEASE 4 FASTENERS 

INSERT UHT 

LIFT EXPERIMENT 

PSE REMOVAL 

SOCKET 
FOR 

DEC 69 7399.23 



PSE EMPLACEMENT CRITERIA 
PARAMETER REQU I REMENT PR lOR ITY INDICATOR COMMENTS 

D ISTANCf FROM 9 ± 1 Ff 1 10 Ff CABLE 15 fT SEPARATiON REQU I REMENT 
SUBPACKAGE 1 FROM RTG FOR THERMAL REASONS 

DIRECTION FROM OUT OF FIELD OF VIEW OF 
SUBPACKAGE 1 

DUE E OR W» 1 EYEBALL CENTRAL STATION RAD IATOR 

SITE SELECTION IOU IEr' LOCAT ION 1 EYEBALL FREE FROM LOOSE RU BBLE 

LEVEL, WRT ±5° OF BUBBLE 
INTERACTS WITH AL I GNMENT ; 

IND ICATOR HOR IZONTAL 1 LEVEL 
INSTRUMENT FINE-LEVELS 
INTERNALLY 

ROUGH ALIGN ± 20° OF E-W 2 ARROWH BEFORE OPENING SHROUD 

READOUT OF ALIGNMENT ±so OF E-W 1 FULL ROSE AFTER OPENING SHROUD 
WRT SHADOW 

EX r?E R I MENT *NO LESS THAN 10 FT FROM OTHER SUBSYSTEMS TO MINIMIZE PICKUP OF 
I NTERRELA TlON STRAY VIBRATIONS. 

»*ARROW NOMINALLY POINTS WEST ALTHOUGH SCIENTIFIC OUTPUT DEPENDS 
SPEC IAL ONLY ON KNOWING FINAL ALIGNMENT. FINAL READ ING IS ACCOMPLISHED 
REQU I REMENTS WITH ASS ISTANCE OF AZ IMUTH GNOMEN MOUNTED ON TOP OF THERMAL 

SHROUD. 

APRIL 70 7399.24 



PHASE 

INITIAL 

FINAL 

PSE ALIGNMENT MARKINGS 

CONFIGURATION 

CYLlNDR ICAl SENSOR ASSY 
INS IDE THERMAL CASE, 
ENCLOSED IN THERMAL 
SHROUD WITH GIRDLE 
OVER SHROUD 

SHROUD OPENED 
& ASSY lEVELED 

TASK 

ROUGH ALIGN VIA 
AR ROW ON TOP OF 
GIRDLE 

READOUT VIA 
SHADOWS 
WRT COMPASS 
MARKINGS ON TOP 

MARKING 

ARROW (MAY POINT 
E OR W DEPENDING 
ON SITE) 

G I ROLE RETA ING PIN 

APRI L 70 7399.25 



ACTIVE SEISMIC EXPERIMENT SUBSYSTEM 

BOX 
ASSEMBLY 

15.25 X 6.0 X 11.5 IN. 
( STOWED) 

GRENADE 
LAUNCH 
ASSEMBLY 

14. 75 X 5. 75 X 11. 0 I N. FOLDED 
'\. 44.5 IN. DEPLOYED I 

V 
INITIATOR 
SELECTOR 
SWITCH 

ASSEMBLY 

GEOPHONE 
DETECTORS (31 

4.80 IN. HEIGHTUNC SPIKE) 
1.66 IN. DIAM 

y FLAG 

-I CENTRAL ELECTRON IC S 
6.77 X 6. 18 X 2.75 IN. 

APRI L 70 7399.26 



ACTIVE SEISMIC EXPERIMENT REMOVAL 
CPLEE 

PASS IVE SE I SM Ie THUMPER 

DEC 69 7399.27 



ASE DETECTION SYSTEM 
GEOPHONE (SENSORS) 

TYPE: ELECTROMAGNET IC 
NATURAL FREQUENCY: 7.5 CPS 
SENS ITIVITY: 250 VOLT/METER/SEC 
WEIGHT: 6 OZ EACH SENSOR 

AMPLIFIER 
3 CHANNELS EACH WITH PREAMP, FILTER AND LOG COMPRESSOR 
80 DB DYNAMIC RANGE LOG COMPRESSED TO 40 DB [!] 
LOG COMPRESSOR TEMPERATURE CONTROLLED M 

GEOPHONE & AMPLIFIER 
SENS ITIVITY: 5 mp PEAK DISPLACEMENT AT 10 Hz (1 mp, GOAL) 

AT A SIGNAL TO NOISE RATIO OF 18db 
BANDWIDTH: 3 TO 250 Hz WITH RESPECT TO VELOC ITY 

BASIC DATA WORD 
5-81T WORD FOR EACH SENSOR READING AT 500 SAMPLES/SEC 
(EACH CHANNEL) 

DEC 69 7399.28 



ASE DEPLOYMENT SEQUENCE 
1. VERIFY THAT CENTRAL STATION 

ASTRONAUT SW ITCH IS' N OPEN POS ITlON 
2. REMOVE THUMPER & PLACE IN TEMPORARY LOCATION 
3. REMOVE MORTAR BOX & PLACE 10 F1 FROM CENTRAL STATION 

IN OPPOS ITE DIRECT ION TO THAT SELECTED FOR GEOPHONES 
4. ALIGN TO FIRE AWAY FROM GEOPHONES & ERECT ASE RECEIVING 

ANTENNA ( I NC FLAG) 
5. ERECT CENTRAL STATION SUNSHIELD & ANTENNA 
6. AFTER ALSEP COMMUNICATIONS HAVE BEEN ESTABLISHED, PLACE 

CENTRAL STATION ASTRONAUT SW ITCH IN CLOSED POS ITION AND 
SW ITCH TO ASE HB R. 

7. UNFOLD THUMPER & WALK OUT IN SELECTED DIRECTION PLACING 
GEOPHONES AT 10, 160, & 310 FT FROM CENTRAL STATION & IN LINE 
+ 3° US ING FLAG ON MORTAR BOX (PLUS FLAG PLACED AT 160-FT 
GEOPHONE LOCATION) AS REFERENCE 

8. RETURN ALONG GEOPHONE CABLE ACTUATING THUMPER AT 15-FT 
INTERVALS AS INDICATED BY CABLE MARKINGS 

9. PLACE CENTRAL STATION ASTRONAUT SWITCH IN OPEN POS ITION 
10. REMOVE GRENADE RETAINING ROD ASSY FROM MORTAR BOX 
11. ACTUATE MORTAR BOX SAFETY SW ITCHES (2) REMOV I NG SHORTS 

FROM GRENADE ARrvvFI RE C I RCU ITS 
12. PLACE CENTRAL STATION ASTRONAUT SWITCH IN CLOSED POSITION 

APR I L 70 7399.29 



THIS PAGE INTENTIONALLY BLANK 

APRIL 70 7399.30 



ASE EMPLACEMENT CRITERIA 
PARAMETER R£QU IREMENT PR lOR ITY INDICATOR COMMENTS 

SITE SELECT ION LEVEL (UPRANGE & 1 EYEBALL SELECT ION MUST CONS IOER BOTH 
DOWNRANGE> GRENADE IMPACT & GEOPHONE AREAS 

D 1ST ANCE FROM lO+IFT 2 PACED OFF AT LEAST 10 FT FROM RTG 
<.:> SUB PACKAGE 1 (11 FT CABLE) 
n.. 
oc DIRECT ION FROM DEPENDS ON S ITEt <!: 
I-

SUBPACKAGE 1 SC IENCE CONSTRAINTS oc 
0 

LEVEL + 10° OF HORIZONTAL 1 EYEBALL INTERNAL LEVEL SENSORS 

ALIGN + 3° FROM ASSUMED 1 EYEBALL FIRES AWAY FROM LM & GEOPHONES 
GEOPHONES DEPLOY-
MENT LINE 

DISTANCE FROM 12 + 2 FT TO 1ST 1 314 FT CABLE GEOPHONES SET LATERALLY FROM 
SUBPACKAGE 1 150 + 1. 5 FT 1ST TO 2ND CABLE ON 3-FT PIGTAILS 

V'\ 300 + 3 FT 1ST TO 3RD L.4.J z 
D IRECl ION FROM 2 EYEBALL OPPOSITE MORTAR PACKAGE 
SUBPACKAGE 1 

UJ 

<.:> LEVEL GEOPHONE 27° OF HOR IZONTAL 2 EYEBALL GEOPHONE RESPONSE REQUIREMENT - .. 
ALIGN CABLE : 3° FROM STRA I GHT 1 FLAGS VAR IATION OF 2ND GEOPHONE 

FROM LINE BETWEEN 1ST & 3RD 
SPEC IAL 
REQU I REMENTS 

0) 2 FLAGS: MORTAR BOX AND 2ND GEOPHONE (USED FOR ALlGNMENn 
ANTENNA MOUNTED ON MORTAR BOX WMNI-DIRECTIONAU. 

EXPER IMENT GEOPHONES AT LEAST to FT FROM RTG AND SUBPACKAGE 1 
INTERRELATION 

APRIL 70 7399.31 



SIDE 

'- CONNECTOR 

BUBBLE LEVtL 

RIBBON CABLE 

GROUND 
SCREEN 
TUBE 

DEC 69 7399.32 



ION DETECTOR INSTRUMENT 

DETECTORS: 
HIGH ENERGY 
LOW ENERGY 

COLLIMATOR 

ELECTRONICS HELIX 

CHANNELTRON ® 
ELECTRON 
MULTI PLIER 

CURVED-PLATE 
ANALYZER 

VELOCITY 
FILTER 

DEC 69 7399.33 



CCIG INSTRUMENT 

ORIFICE 

ORIFICE 

MAGNET SHIELD 

-- ANODE 

CATHODE 

DEC 69 7399.34 



• S IDE ON SUBPALLET OF SUB PACK 2 
• ASTRONAUT RELEASES 5 FASTENERS 

• 1 EXPER T IE -DOWN RELEASED BY 
ROTATING GROUND SCREEN TUBE 

• 4 EXPER T IE-DOWNS RELEASED BY 
USING UHT 

• CONNECTOR RELEASED BY US ING UHT 
• EXPERIMENT LIFTED US ING UHT IN 

HANDLING SOCKET 
• CONNECTOR LIFTED BY LANYARD 
• ASTRONAUT DEPLOYS LEGS BY PULLING 

LANYARD 
• PLACES EXPER ON LUNAR SURFACE 

SIDE REMOVAL 

GROUND SC REEN TU BE 

HANDLING 
SOCKET 

• PLUGS CONNECTOR INTO CENTRAL STATION 
• REMOVES SCREEN FROM TUBE & DEPLOYS 

SCREEN 
• LIFTS EXPER 
• REMOVES CC I G 
• STANDS EXPER ON SCREEN 
• DEPLOYS CC IG (OFF SCREEN) 

CABLE LANYARD 

ATIACHED TO CABLE 
RELEASE PIN 
(LEG RELEASE PIN 
PULLED BY LANYARD 
ON OTHER S I DEI 

CONNECTOR TO BE 
MATED BY ASTRONAUT 

BUBBLE 
LEVEL 

DEC 69 7399.35 



SIDE EMPLACEMENT CRITERIA 
PARAMETER REQU I REMENT PRIOR lTV INDICATOR COMWIENTS 

DISTANCE FROM 
SUBPACKAGE 1 55 ±S FT 2 (i) n CABLE 

DIRECTION FROM 
SUBPACKAGE 1 2 EYEBAll 

0 .... ----.-- - ---- -u w SIT[ SEl£CTlON SMOOTH 1 EYEBALL SUITABlE FOR 
I- SCREEN W 
C 

LEVEL, WRT INTERACTS WITH 

INDICATOR SO OF HOR IZ 1 BUBBLE ALIGNMENT 

--_ .. -_ ... ... _ . 
ALIGN, WRT THERMAL & SC 1-

SHADOW S° OF E-W 2 ARROW' I FIC REQU IRE-
ME NT 

w POS1T10N OFF SCREEN, TO SATISFY AlIGN-
OPPOSITE lM, ) 5 FT CABLE MENT REQUIRE-

:::l 
5 FT FROM DETECTOR MENTS 

ALIGN ORIFICE AWAY FROM (±9(f, 
% 20° OF NOR 5 2 PAINT ALL SU BSYSTEMS. 0 

LM. SUN & EARTH 

EXPERIMENT HEAVY MAGNET IN ION GAGE 15 SHIELDED. 
I NTE RRELA TlON 

·ARROW MUST PO I NTTOWAR 0 SUBEARTH POINT IE OR WI; HENCE, EXPER IMENT IS 
REQUIRfMfNTS NOT BIDIRECTIONAL FINAL ALIGNMENT IS BY SHADOWS ON LONG SIDES OF 

DETECTOR. 

APRIL 70 7399.36 



SIDE ALIGNMENT MARKINGS 

rr-lro-l 0 

0 

• ARROW POINTS EAST OR WEST: (±5°) 
BUT TOWARD THE SUBEARTH POINT 

• DETECTORS POINT AWAY FROM SUBEARTH POINT 

DEC 69 7399.37 



CHARGED·PARTICLE LUNAR ENVIRONMENT 
EXPERIMENT SUBSYSTEM 

PHYS I CAL ANALYZER 

ELECTRONICS 

DEC 69 7399.38 



COLLIMATING 
SLITS 

CPLEE PHYSICAL ANAL YZER 

DEFLECTION 
PLATES 

DEC 69 7399.39 



CABLE 
REEL 

CPLEE REMOVAL 
EXPERIMENT 
INVERTED 

\ 

" (", r' r) r) (") r .. 
c------") .---, c------"» c-----, c----to 

MOUNTI NG 
FI TTl NGS 

ASTRONAUT: 

• RELEASES FASTENERS 
• INSERTS UHT 
• LIFTS EXPER IMENT 
• REMOVES UHT SOCKET PIN 
• ROTATES EXPER IMENT 

1800 
Irf--------r-...... 

ROTATION 

DEC 69 7399.40 



CPLEE EMPLACEMENT CRITERIA 

PARAMETER REQUIREMENT PR IORITY INDICATOR COMMENTS 

DISTANCE FROM lO -;. 1 FT 1 PACED OFF CRITICAL SEPARATION IS 
-

SUBPACKAGE 1 ( 11 FT CABLE) FROM RTG AND SU B-
PACKAGE 1 

DIRECTION FROM WITHIN SEWR NW) 1 EYEBALL AT lEAST 14 FT FROM RTG 
SUBPACKAGE 1 QUADRANT FROM AND PREFERABLY 20 FT* 

CENTRAL STATION AVOID FIELD OF VIEW OF 
CENTRAL STATION RADIATOR 

SITE SELECTION APPROX. HOR I Z. 2 EYEBALL 75° IHALF-ANGLE) VERTI CAL 
CONE MUST BE CLEAR EXCEPT 
FOR ALSEP ANTENNA 

lEVEL, WRT ±2.5° OF HOR IZ 1 BU BBlE INTERACTS WITH ALIGNMENT 
INOICATOR 

ALIGN. WRT ± 2°0F E-W 2 ARROW(lf.l THERMAL REQU I REMENT 
SHADOW 

READOUT OF i IOOF E-W 1 GNOMON SC I ENTI FI C REQU I REMENP" 
ALIGNMENT & ROSE 

EXPERIMENT '-'CONTAMINATING RADIOACTIVE FIELD AT CPlEE CAUSED BY OTHER 
I NTERRELA TI ON SUBSYSTEMS BE LESS. THAN O. 1 COljNT/SEC I N ALL CHANNELS. 
S PECI AL "':lXPERIMENT IS BIDIRECTIONAL FOR SCIENTIFIC OUTPUT BUT ARROW 
REQUI REMENTS POI NTS EAST 

APRIL 70 7399.41 



CPLEE ALIGNMENT MARKINGS 
SHADOW ___ UHT 

APR I L 70 7399.42 



SYSTEM LEVEL DESCRIPTION 

TELEMETRY 

COMMANDS ....-........ _-
POWER POWER 
SUBSYSTEM ENG DATA 

DATA 
SUBSYSTEM 

.---- ----

PASS IVE 
SEISMIC 

ACTIVE 
SEISMIC 

COMMANDS & TIMING 
--- POWER-

-------
DATA 

CHARGED- PART Ie LE 
LUNAR ENV IRONMENT 

SU PRATHERMAL 
ION DETECTOR CCIG 

APRIL 70 7399.43 



HOT FRAME 

FUEL CAPSULE 
ASSEMBLY 

OUTER CASE 
(COLD FRAME) 
ASSEMBLY 

----:""""""" 

RTG CUTAWAY 
END PLATE 
OF FUEL CAPSULE 

SEAL 

THERMOELECTR IC 
COUPLE ASSEMBLY 

HEAT REJECT ION 
FINS 

MOUNTING 
LUG 

DEC 69 7399.44 



POWER GENERATING FUNCTION 

THE RMOELECT R I 
COUPLE 
ASSEMBLY 

COMPRESS ION 
SPRING 

COLD FRAME 

HEAT 
JECTION 

FINS BORON 
N ITR IDE 
INSERT 

FRAME 

TEMP TM } 
TO DSS 

RADIOISOTOPE 
ENERGY SOURCE 

RADIATIVE 
HEAT 
TRANSFER 

THER MOELECTR I C 
CONVERTER H RMAL I RAD IA TlVE 
(THERMOP ILE) ENERGY I HEAT 

C-A-L H--=:....=-=; I TRA NS FE R 

PCU} 

ENERGY 
POWER 
HEADER 

+ 16 VDC 

OUTER CASE 
& FINS 

THERMAL 
RADIATION 
TO SPACE 

DEC 69 7399.45 



1500 

1000 

TEMPERATURE, 
DEG F 

500 

RTG WARM-UP CYCLE 

_----.------ CAPS U l£ 

_------ HOT FRAME 

TIME TO 
START-UP TBD 

OPERATING DIFFERENTIAL (8T) 
(OUTPUT DEPENDS ON TEMP &JlT) 

__ --------COLD FRAME 
__ ----FINS 

LUNAR SURFACE TEMPERATURE 
______ ______ ______ 

o .5 1.0 1.5 
TI ME FROM FUELI NG, HR 

DEC 69 7399.46 



COMMAND AND TELEMETRY LINKS 
UPLINK DOWNLINK -L -' 0NTENN: 
(COMMAND) \ (SCIENTIFIC OAT A) 

COMMAND D I PLEXER TRANSMITIER 
RECEIVER & SWITCH (A AND B) 

POWER 

r TIMER 1 D ISTR I BUT ION 
UNIT 

T 
COMMAND DATA 
DECODER PROCESSOR 

I 
POWER 

EXPER I MENTS 

APRil 70 7399.47 



ALSEP COMMAND LINK 

* ANTENNA 
* DI PLEXER 

* COMMAND RECEIVER 

* COMMAND DECODER 

DEC 69 7399.48 



DATA SUBSYSTEM BLOCK DIAGRAM 

'row£i---' 
: CONDITIONINr,' 
LUNIT I --.--' I 

I 
r--.l---, 
I RADIOISOTOPE I 
I IH(RMOmCTRIC I 

_J 

rOWlR 
DI)TRIBUTION 
& ')IGNAl 
CONDI flONl.R 

COMMAND DECODER 

TEl fMElRY INPUTS 

DATA GAIT 
COMMANDS 

COMMANDS 

lJV£XPfRIMlNT AND 5UPP\'I 

AUDIO SICNAL 
lEMETRY 

----__ . ______ COMMAND RECElVfR 
.. ----.-+.------.. - .--..... 

._-. ----.. - .. ------ >-

BINARY MODULA,ION 
r--'--"-..I-..i-...I.......I....... IDA T A I NPUn 

ITl£METRY INPUTS 

g 

DATA PROCrSSOR IUiMETRY OUTPUTS r_-----. 
BINARY MODULATION 

:..:. N:..:..P.=..lJT.:-......... oo4 

CHANNEL 2 • 2278.5 MHz :. 0 002S'J.IY(AR 
CHANNEl 3 • 2275. 5 MHz 

I C 4 2?lQ MHz J..:- APOLLO 14 

APRIL 70 7399.49 



AlSEP TELEMETRY LINK 

* DIGITAL DATA PROCESSOR (DDP) 

* MULTI PLEXER/CONVERTER 

* TRANSMITTERS (TWO) 

* 01 PLEXERISWI TCH 

* ANTENNA 

DEC 69 7399.50 



ASTRONAUT SWITCHES 

SWITCH 
NUMBER INITIAL POSITION ASTRONAUT FUNCTION 

SEE NOTE 1 ROTATE lsoO CW DISABlES THE HOLD OFF CIRCUIT 
CCW (COVER RECTANGLE) MUST BE OPERATED BY THE ASTRONAUT 
ORANGE CRESCENT TO RIGHT 

<) 2 CCW ROTATE 180° CW BACKUP ONLY 
ORANGE CRESCENT TO RIGHT (COVER RECTANGlfI • SELECT XMTR B "ON" 

• SElfCT DATA PROCESSOR Y liON" 

<) • RESET RCVR CKT BKR 

3 CCW ROTATE 27rfJ CW BACKUP ONLY 
ORANGE FLAG TO UPPER RIGHT (ORANGE FLAG TO SEQUENTIALLY ACTIVATES EXPS IN 

<) 
UPPER LEfT 1. 4, 3 ORDER TO OPER SELECT 

4 CCW ROlATE CW ACTIVATED DURING DEPlOYM£NT 
ORANGE CRESCENT TO RIGHT (COVER RECTANGlfI • ACTIVATE ASE OPER SELECT 

• SWITCH DATA PROCESSOR TO 
ASE H8R ON 

5 CW ROTATE lroo CCW MUST BE CCW TO OPERATE AS[(SEE NOTE 2) 
UNPAINTED CRESCENT TO LEFT COVER All FOU R • ACTIVATE ASE STBY SELECT 

TRIANGULAR • SWITCH DATA PROCESSOR TO ASE HBR OFF 
SHAPES • 1. CLOSE ASE'l9V OPER LINE INCCWPOSITION 

• 2. OPEN ASE 'l9VOPER LINE INCWPOSITION 

NOTE: 1. SWITCH 1 IS ENCLOSED BY ORANGE PAINT 
2. SEQUENCE REQUIRED TO PLACE ASE IN OPERATE: ROTATE $5 fUll CCW; APRIL 70 7399.51 

EITHER REQUEST ASE GND CMOS OR ROTATE S4 IN EITHER DIRECTION. 



ANTENNA POINTING CONSTRAINTS 

LUNAR LlBRATION: AN APPARENT WOBBLING MOTION AS VIEWED FROM THE 
EARTH; CAUSES EQU I VALENT EARTH MOTION I N LUNAR COORD I NATES 

PRINCIPAL EFFECTS: 
± 7. 5° LUNAR LONGITUDE DUE TO: 

CONSTANT ANGULAR RATE OF MOON ABOUT ITS AXI S 
VARIABLE ANGULAR RATE IN ELLIPTICAL ORBIT AROUND EARTH 

± 6.5° LUNAR LATIITUDE DUE TO: 
INCLINATION OF MOONIS ROTATION AXIS TO ITS ORBITAL PLANE 

SECONDARY EFFECTS: 
NON-SPHERICAL EARTH & MOON 
SOLAR PETURBATIONS 
GYROSCOPE & PENDULUM COUPLING 

COMBI NED EFFECTS: PATIERN CHANGES 
MONTHLY & YEARLY 

ALSEP ANTENNA: 22° BEAM WIDTH DOWN 
4.2 db A IMED AT MEAN CENTER OF PATIERN 
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APRI L 70 7399.52 



ANTENNA 
AND AIMING 
MECHANISM 

DEC 69 7399.53 


