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2.3.2 (Continued ) 

g. Connect GCTA connector of LPV/LCRU coble to GCTA control 
unit. 

h. On TV camera, LM PWR 5witch - OFF. 

� 1 i. Disconnect LM/TV cablE from TV camera and rest connector on 
� tripod handle. 
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j. Remove TV camera from Ll·: tripod and install on GCTA azimuth/ 
elevation unit. 

k. Connect GCTA control unit connector to TV camera. 

2.3.3 lE mm Data Acquisition Camera Installation 

a .  Remove camera and staff from L�1. 

b. Assf·mblE camera and staff into single unit. 

c. Insert Stdff into receptacle on LRV right inboard handhold . 

d. Verify staff locked in place by pulling up on the camera without 
depressing the push button on end of handhold. Camera staff 
s�ould not move vertically. 

2 0 3.4 Low Gain Antenna Installation 

a. Remove low gain antenna from LM stowage location . 

b. Insert low gain antenna staff on LRV left inboard handhold. 

c. Verify staff locked in vPrtically by pulling up on staff without 
deoressing bu�ton on end of handhold. Low gain antenna staff 
sl ould not move vertically. 

( 

REf.'AP.(S 

Figure 2 -14 . 

Figure 2 -14. 
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10 IWT/\Tl /\LlMUTII SUTlllG, 
!;RASP HANDLE, PUSH UOWN 
TO UNLOCK , TURN TO DES!RCD 
SETT l NG AND RELEASE. <;T/\Ff 

LOCKS IN LAST POSJl!Otl. 

LI�V l N60/\RD 

IIANlJHOLO 

LS006-002-2H 
LUNAR ROVING VEHICLE 

OPERATIONS HANDBOOK 

PU<;II BUTTON TO 
RCLEAS[ ANlJ/OR 
RL��OVC STAFF 

FROM HANDHOLD 

f!GURL 2-14 16 MM UAC ANU LOW GAIN ANTENNA INSTALLATION 
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2.3.4 (Continued) 

d. Route low gain antenna cable to LCR� and secure to LRV witn strap 
on console and clips on forward chassis. 

e. Connect low gain antenna cable to LCRU. 

2.3.5 High Gain Antenna Installation. 

a. Remove high gain antenna from U� stowage position. 

� I b. Insert high gain antenna staff into the mounting receptacle on the 
ro left front corner of the LRV and lock. 

N 
c. Unfold and lock HGA staff. 

� I d. Remove and discard optical sight retaining clamp. 
'-I 
0 

e. Open and lock HGA dish. 

9 f. Connect HGA cable to the LCRU. 
0, 
� 
� g. Activate LCRU/GCTA and perform communication checks as required. 
0 

� h. Deactivate LCRU/GCTA until needed. 

2.3.6 Aft Payload Pallet Installation 

:; I a. Release the pallet support post tiedovm on LRV aft chassis. 
1.0 
...... 
...., 

-
·-= 

N 
I� 

(.11 

b. Erect pallet support post. 

c. Remove pallet from LM. 

REr1:ARKS 

F i g u re 2 -1  5 . 

Figure 2 -13. 

Alignment marks are provided 
on HGA staff locking collar. 

Figure 2 -16. 
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f CABLE CLIP ON LRV 
(PRESS CABLL INTO 
CLIP 2 PLACES) 

M ILNN/\ C/\BLL 
CONNECTION TO 
LIRU 

LS006 -002 -2H 
Lur;AR ROVING VEHICLE 

OPEPATIONS HANDBOOK 

_ _.-------LOW G/\1 N 1\NH.NN/\ 

---

*ASTRONAUT FORMS LOOP BY 
PLACING CABLE AGAINST 
CONSOLE VELCRO AND 
PRESSING THE VELCRO 
STRAP ONTO ITSELF AFTER 
COVERING CABLE. 

riGURE 2-15 LCRU LOW GAIN ANTENNA CABLE iNSTALLATION ON LUNAR SURFACt 

��� �!:.1 un J 
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LS006-002-2H 
LUNAR ROVING VEHICLE 

OPERATIONS HANDBOO� 

PALLET SUPPORT POST (STOW[D) 

POST TIEDOWN TAB 

FIGURE 2-16 LRV REAR PAYLOAD PALLET ADAPTERS 
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2.3.5 (Conti n ue d) 

c. Connect pallet to pallet SL:�port post. 

e. Rotate pallet about support oost until pallet locks in pallet 
adaoter on LRV LH aft chassis . 

2.3.7 Buddy SLSS Installation 

1 a. 

I b. 

I c. 

Remove BSLSS bag from LM. 

Release BSLSS support strac on back of right seat. 

Feed strap through BSLSS bag handle and secure to PLSS support 
velcro on front of back seat. 

P.E;·;.Rr:S 

Figure 2-17. 

Figure 2-18. 
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1'1\YLOALJ ITEMS MOUNTlU ON 
1'1\lll T UUORl LAUNCH 
(1',\�LOI\tJ ITE.MS NOT 
\IILlWN) 

REAR PAYLOAD PALLET 

r�LLLT LOCKS IN PLACE 
tiPON lNGAGLMENT WITH 
L .II. AUAPTER 

LS006-002-2H 
LUNAR ROVING VEHICLE 

OPERATIONS HANDBOOK 

FIGURE 2-17 REAR PAYLOAD PALLET INSTALLED 
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LRV PASS�NGER SEAT 

."ilSSlC..n ___ J __ _ 

LS006-002-2H 
LUNAR ROVING VEHICLE 

OPERATIONS HANDBOOK 

BSLSS SUPPORT STRAP 

PULL TAB 
(PULL TAB TO RELEASE 
S1RAP FROM PLSS 
SUPPORT VELCRO ON 
FRONT OF SEAT BACK) 

STEP 3 

BSLSS SUPPORT STRAP 

BSLSS BAG 

FIGURE 2-18 BUDDY SLSS IljSTALLATION 
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2.4 PRE SORTIE CHECKOUT AND PREPARATION 

a. Verify battery and SPU dust covers cl osed. 

b. Verify hand controller in parking brake and neutral throttle 
position and reverse inhitit switch �s on ( pushed down ) . 

E�:.:!:·:!!J 
Do not grasp the 16 MM Data Acquisition camera 
staff or low gain antenna staff during ingress. 
The handholds are designed for ingress by 
grasping the handhold horizontal and vertical 
members below the payload staffs. 

c. LRV dr�ver ingress LRV left seat and fasten seat belt. 

d. Other crewman ingress L RV, and fasten seat belt. 

.. ,,,,,,,,,,,,,,,,, ,] c�:.,��!�·:!���:J 
Do not grasp the 16 MM Data hcquisition camera 
staff or low gain antenna staff during ingress. 
The handholds are designed for ingress by 
grasping the handhold horizontal and vertical 
members below the payload staffs . 

NOTE: If this is the first LRV sortie and this procedure 
sequence immediately follows initial payload loading 
(2.3) and LRV post deployment checkout (2.2), then 
at this point the C/O panel is in a power down con­
figuration in accordance with step 2 . 2. ad. 
If this is the case then step 2.4 need only be a 
verification as it has been previously accom­
plished. 

REHARKS 

Board left seat first and 
verify parking brake set prior 
to other crevJman boarding. Do 
not board both seats simultan­
eously. 

( 

r-0 c 
-o ::z: rrl )::> 
:::0 ,.., r­l> VI -i :::0 0 
...... oo o <en 
Z .,..,.. I 
VI :7 0 

C">� :I: N )> < I :z,-.,N 
CJ::I:::I: o:> -
On o, 
::><:m 



::<:: 
-­c· - ST A/ S-;- E: PRI)(.EDU0E R�Yr.r:r :; 

g I 2.4 (Continued) 

c... 

0'":1 
QJ 
"' -· 
n 

0 
0· 
.-+ 
lb 

N 
........ 
� 

........ 
...... 
0 

n 
:::r­
QJ 
::l 

<D 
lb 

0 
QJ 
.-+ 
lb 

� 
........ _. 
\0 

........ 
...... 

"'0 
"' 

<0 
r: 

I'(' A 
I'-

e. BV: ;.. , e· . .::, B, EUS C, BI,S D Cl�·� - Close. 

f. NAV POWER CB - Close .�=�:� 
Do not torque av gyro un 1 nav power has 
been on for 3 minutes. 

g. Report BAT l and BAT 2 AMPS. 

h. BATTER'� Switch - VOLTX x 1/2. 

i. Report BA� l and BAT 2 VOLTS. 

j. Rt:port B,!T l and BAT 2 ftMP-�R. Insure rear;ing is stabilized, 
indicating the amr.-hr integrator h as had adequate warmup time. 

k. BATTERY Switch - A��S. 

1. DRIVE Ef;ABLE L F and RF Switches - PW�1 1. 

m. DRIVE ENABLE LR and RR Switches - P\:M 2. 

n. + 15 VDC Svlitch - PRit�. 

0. 

p. 

STEERING FORWARD Switch - BUS A. 

STEERING REAR Switch -BUS D. 

,�:!:�:�!!:·:���:�:) 
The hand controller should be �n park br�ke position 
ar.d the drive enable switches must �e set to an active 
P�M prior to setting any drive power s�itch to an ener­
gized bus. If the drive power s�itch is t�rned on and 

-- ----- -�·--

Nav gyro is allowed to warm up 
and stabilize during p2yload 
loading. 

Forward steering operates from 
Battery No. 1 . 
Rear steering operates from 
Battery No. 2. 

The P\�r� s e 1 ect s vii tch deter­
mines which PWM is active . 
Thr: hand controller'Wcs veri­
fied in park brake positio� in 
step 2 .2.ac. 

-------- - ---- -- - �----
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I STA/STEP PF.jCE:.JURE 

I 2
.4 

(Continued) 
CAUTION (Continued) 

the corresponding drive enable switch is not selected 
to an active P!M·l, then full power will be applied to 
the corresponding drive motor when the hand controller 
is releasee fror.' brake position. Should this cor.dition 
occur the nand controller should be immediately returr.ed 
to park brake position . 

q. DRIVE POWER LF Switch - BUS A. 

r. 

s . 

t. 

I u. 

I v. 

I w. 

X. I 

I y . 

z. 
! 

DRIVE POWER RF Switch - BUS A. 

DRIVE POWER LR Switch - BUS D. 

DRIVE POWER R R  Switch - BUS D. 

Drive LRV to level are. {� 6° pitch) near the LM. 

Deploy SUN SHADOW GEVICE (SSD). 

Deploy Vehicle Attitude Indicator to read roll. 

Park down sun (within + 3° per SSD) and level(vdthin + 6° roll) and 
set brake. 

-

Report sun sha�ow device readings and LRV pitch and roll anqles. 

Fold (or reset) Sun Shadow Device (SSD) . 

REt'ARV.S 

The PWM select switch was veri­
fied in " BOTH" position in step 
2.2.b. 
The drive enable switches were 
set to active PWM positions in 
steps 2. 4.1 and 2.4.m. 

Front wheels operate from 
Battery No. 1. 

I Rear wheels operate from 
Battery tlo. 2. 

Reset SSO to prevent it fro� 
obstructing drivers access to 
system reset switch. 
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STA/S H.P F;:. �CcuUFE 

2.4 (Continue�. 

aa. Fold Vehicle Atcitude lnd�cator to drive position (pitch read 
positi on ) . 

al. Pull system rese·. s;:itch from detent move momentarily to reset 
position and return to off. 

ac. Verify BEARING, DIS7AflCE. RANGE Indicators -ZERO. 

ad. Receive calculated headins from MCC. 

[:�:�:�:�:·:�:::J 
Continuous tc.rqui ng of nav gyro sha 1 1  not 
exceed 2 minutes of any 7 �inute period . 

ae. Pull GYRO TORQUING Switch from detent and operate to LEFT or 
RIGHT for proper heading indication, then OFF. 

af. Report batter.: 1 end 2 Am!= -Hrs. 

ag. Report battery and drive motor temperatures. 

ah. Report bat.tery current v1hi1e vehicle is in r;otion one ti�r.e 
between stops. 

REf!J,P.r'S 

Torque LEFT causes heading 
indication to move CCW. Torque 
RIGHT causes heading indication 
to move CW. 
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STA/STEP PROCEDURE 

2.5 LR\' co:;FIGURAT IOI! FOR SCI EI;CE STOP 

a. Stop LRV and set hand controller in parking brake position; 
Neutral throttle. 

b. Perforr LRV oartial power down as follows: 

DRIVE POWER Switches ( 4) - OFF. 
S�EERING Switches ( 2)  - OFF . 
+ 15 v�c Switch - OFF. 

c. Report BI:AP.Ii;G, DISTANCE. 0ANGE, HEADING, and BATTERY AI·1P-HOUR 
indications. 

d. Crewman in right �eat release and stow seat belt and egress 
vEhicle. 

e. Crewman in left seat release and stow seat belt and egress 
vehicle. 

f. A 1 i gn HGA. 

g. LCRU mode Switch - FM/TV or TV RMT. 

h . Open LCRU thermal blanket per ground request. 

-··- -· ------

REr:ARt.S 

s�e remarks for step 2 . 2.ac. 

TV RMT will provide improved 
TV performance when the u: is 
available for voice relay. 
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2.6 

I 
a. 

b. 

I 
c. 

I d . 

L�·. :J;,r-;;:;_;.;:-r0·: PR!UR TO LEA\'1:-.J SCIE:ICE STCJP 

Align LGA. 

LCRU Mode Switch - PMl/WB. 

Board LRV left seat and fasten seatbelt. 

(�:�:�:!:·:��=) 
Do not grasp the 16 MM Data Acquisitior camera 
staff or low gain antenna staff durin£ ingress. 
The handho1as are designed for ingress by 
g�:�spins the 'landhold horizontal and ver::ical 
members belo1� the payload staffs. 

Verify hand controller in parking brake and neutral throttle 
position and revers� inhibit switch is on (pushed down). 

e. Other crewman ingress LRV right seat and fasten seat belt. 

c�:!:�:!:·:�J 
Do not gras� tne 16 MM Data Acquisition camera 
staff or low gain antenna staff during ingress . 
The handholds are designed for ingress by 
grasping the handhold horizontal and vertical 
members below tne payload staffs. 

� I f. Report Bearing, Distance, Range, Heading, and Batte� Amp-Hour 
� indications. 

g. Update tlav System to correct for drift, if required by r•cc. 
·� -

9 I h. + 15 VDC Switch - PRI�. 
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STA/STE? PROCEJURE 

2.6 (Continued) 

i. STEERI�G FORWARD Switch - BUS A. 

j. STEERirlG REAR Switch - BUS D. 

I k. 

11. 

l m. 

n. 
I 

,�:!:��!:�:���:!:) 
The hand controller should be in park brake position 
and the drive enable switches must be set to an active 
PWM prior to setting any drive power switch to an ener­
gized bus. If the drive power switch is turned on and 
the corresponding �rive enable switch is not selected 
to an active PWM, then full power will be applied to 
the corresponding drive motor �hen the hand controlle r  
is released from brake position. Should this condition 
occur the hand controller should be immediately returned 
to park brake position. 

DRIVE POWER LF Switch - BUS A. 

DRIVE POWER RF Switch - BUS A. 

DRIVE POWER LR Switch - BUS D. 

DRIVE POWER RR Switch - BUS D. 

� 
-..I 

-------- --- -· --

?.E · ·;..?.r:s 

The P\IJI·� select switch determines 
which PWM is active. 
The hand controller was verified 
set in park brake position in 
step 2. 6.d. 
The PWM select switch was veri­
fied in " BOTH" position in step 
2.2. b . 
The drive enable switches were 
set to active PWM positions in 
steps 2.2.p and 2.2.q. 
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2.7 

I 
a. 
b. 

' c. 

I d. 

I e . 

POST SORTIE CHECKOUT 

Par� LRV cross sun from the right in vievl .:f L�i l'lindows. 

Hand controller in parking brake position, throttle in neutral 
SET BRAKE. 

Reoort BE.ARI::G, DISTAN CE, and RAfiGE. 

Report BAT 1 and BAT 2 AMP-HR. 

Reocrt BAT 1 and BAT 2 VOLTS. 

f. BATTERY Switch - AHPS. 

g. Report battery and drive motor temperatures. 

h. DRIVE POWER Switches (4) -OFF . 

i . STEERING Switches (2) -OFF. 

j. + 15 1JC Switch - OFF_ 

k. Nav Power Circuit Breaker -OPEiL 

1. BUS A, BliS B, BUS C, BUS D Circuit B reakers -OPEN. 

m. Cre1vman in right seat release and stow seat belts and egress LRV. 

r.. Crev1man in left seat release and s to1·1 seat belts and egress LRV. 

o. A 1 i 9'1 HGA. 

p. LCRU �ode Switch -TV RMT. 

( 
c.u·;,Rr:s 

' F igure 5-2. 
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STA/STEP PF.,_�JUPE 

2.7 (Continued) 

q. Open LRV Battery ana SPu Oust Covers. 

r. Prior to LM Ingress - Perform the following: 

LCRU Power Switch - OFF. 
Adjust LCRC Thermal Blankets per ground request. 

( 

REt:iiRKS 
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STA/STE.P PFdCEDURE 

2.8 DISPLAY P.[,',JING SEQL'EtlCE AND TIME IilTERVALS 

a. Report the following aisplays in the order shown at the time 
intervals specified below: 

DISPLAY 

BEARING 
and RANGE 

AMP-HR and 
DISTANCE 

BATTERY °F 

AMPS 

VOLTS x 1/2 

MOTOR °F 

SPEED 

PITCH and 
ROLL 

HEAD I til 

TIME INTERVAL 

At start of sortie and each 15 
minutes or as requested by MCC. 

At start of sortie and as requested 
by MCC. 

At start of sortie and as requested 
by t�CC. 

Steady state at start of sortie, 
each 1 5  minutes when at constant 
speed, when climbing steep obstacles 
and when climbing different slopes. 

At start of sortie and as requested 
by MCC. 

When requested by MCC. 

When requested by MCC. 

During Navigation System initiali­
zation and update . 

During Navigation System update 

;:,d:f1Rr.5 
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LS006-002-2H 
LUNAR ROVING VEHICLE 
OPERATIONS HANDBOOK 

SECTION 3 

MALFUNCTION PROCEDURES 

3.0 INTRODUCTION 

Malfunction procedures encompass the recognition, diagnosis, and corr�ctive 
action for system malfunctions. In most cases, the crew is alerted to cl 

malfunction condition by Control and Display Panel meters or indicators. 
The crew will then lorate, correct, or isolate the malfunction and determine 
its effect on the scheduled mission. In general, the procedurt!S cover 
significant single failures. Double unrelcted failures are not covered to 
prevent procedures from becoming complex and unmanageable. Malfunctions of a 
minor nature not requiring detailed procedures are covered in Section 2. 
The malfunction procedures are arranged in logic flow diagram format and 
arranged by symptom routine. 
routine logic flow diagrams. 
columns is as follows. 

3. l SYMPTOM COLUMN 

A three column format is used for symptom 
A description and use of each of these 

The primary purpose of the symptom column is to allow entry into the malfunction 
procedures. This block explains and qualifies the situation so that the 
reader understands the symptom or condition that exists. All symptoms are 
numbered in sequence starting with the number 1. 

3.2 PROCEDURE COLUMN 

The procedure column presents a step-by-step logic flow diagram of actions 
and decisions used to isolate or correct a malfunction symptom. This 
information is presented with several types of logic blocks. These blocks 
contain the procedures, decisions, and actions to locate and isolate the 
failure. Remote event symbols are used to reference items in the remarks 
column or to refer to other procedural steps. 

3.3 REMARKS COL UMN 

This column will include the following information: 

I Amplifying additional remarks related to the symptom. 

I Amplifying remarks which relate to a decision and/or action 
items (e.g., why a step is taken, etc.) 

I Explain resultant system status or operational capability after a 
failure has been identified, i.e., how subsystem is degraded, can 
degraded subsystem support primary mission, early termination 
of mission, etc. 

I Cautions or warnings, as necessary, to cover conditions that may 
exist because of a failure. 

Mission J ----- Basic Date _1_ 2_14_1_7_0 __ Change Date __ 4_1_1_9/_ l_ l __ Page 3-l 



LS006-002-2H 

LUNAR ROVING VEH ICLE 
OPERATIONS HANDBOOK 

MALFUNCTION PROC[DURES 

C�UTION �NO WARNING FLAG ACTUATES 

EITHER CATTERY TEMP > 125°F 

ONE DRIVE MOTOR TEM P > 400°F 

AI3ti0R�1AL IMGALANCE BL HIEE.N [jAT 1 AND BAT 2 

AMPS (VEHICLE ACCELERATION NORMAL OR LOW) 

FqONT (REAR) WHEELS DO NOT RESPOND TO 
111\ND CONTROLLER STEERitJG COMMANDS 

ONE OR MORE WtiEELS DIHVE WHILE IN 
Nl:UTRAL 

LOSS OF DRIVE FROM O"E OR TWO �:EELS 
(COf"'MANDED ACCELERATION A8NORJ�ALLY LOW) 

C(lMMANDED VEHICLE SPEED ABNOf<MALLY HIGH 

(SPEED "OT VARIABLE ON ONE OR MORE WHEELS) 

LOSS OF DHIVE FROM ALL WHEELS 

BRA�E WILL NOT RELEASE 

LOSS OF VOl CE COMM WITH MSFtl 

NO. PAGE 

3-3 

2 3-3 

3 3-4 

4 3-4 

5 3-5 

6 3-6 

7 3-7 

8 3-8 

9 3-9 

10 3-10 

1 1  3- 1 1  

Till3LE 3-1 MALFUNCTION PROCEDURES 

0 4/19/71 Page 3-2 
Mi 55; on J Bas; c Date 12/4/70 Change ate ___ _ 
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2 

SYMPlOM 

CAUTION AND 
WARNING FLAG 
ACTUATES 

E !TilER BATTERY 
TEMP > 125"F 

SYHf'lOM 

tsoor. -no� -211 

LUNAR ROVING VEHICLE 
OrERAl IONS HANDBOOK 

PROClDURl 

W-1 � SYMI'TOM 

RESET C&ll f.- EITHER BATTERY � ��-- FLAG TEMP .lo12S•f? 2 3-3 

NO 

� SYMPTOM 

YES 
ANY MOTOR � 3 TEMP ) 400"F 3-4 

NO 

CD-� 
PRORABLE C&W 

SYSTLM MAL-
FUNCTION 

¢ 
� +,}FORM MCC OF � 

VOLTS/ AMPS � A/oiP-IIOUR RlAO- A': NEXT STOP: 

f-.... NORMAL? INGS AND REMOVE rL ORIENT LRV CROSS 

LOADS FROM SUN FROM RIGHT 

AFFECTED BATTERY rAt SE BATTERY 
COVERS, POWER 

NO <p DOWN LRV EXCEPT 

' FOR NAV SYSTEM. 
HON !TOR BATTERY 

SYMPTUM .!1 TEMP. 

BATTERY TEMP 

q> 4 3-4 
INDICATES 
GRADUAL 
COOL DOWN? � 

NO r ns OATTE RY TH ERMAl. 
CArABILITY Ol-

� GRAIJ£0 

OPEN CKT BRKRS 

� AAC TftEN CLOSE 

THEM 

f 
CAW HAG � PRORA8Ll BATTERY 

Tl Hr �ENSOI! 
ACTUATE? FAILURE 

cp 
12-J YES � 
CONTINUE MISSION, I 
MONITOR A-H READ- I�ROBABL£ r NTERHAl 
IHGS. TRANSFER BATTERY SftORT ORI LOADS TO OTMER tONNECTOR SHORT 
BATTERY 

rRO!.lUURl 

TAnll J-2. MAUUNCIIUH LOGIC llOW lli/IG�IIM 

Mt,ston ---· '--- llastc 0•te l�/4/10 

REMAR�� 

0 
IF C&W FLAG CONTINUES 
TO ACTUATE OR WILL 
NOT RESET, LEAVE FLAG 
UP AND IGNORE IT. 

0 All CKT BREAKERS 

SHOULD 
REMAIN CLOSED. 

BATTERY COVERS WILL 

AUTOMATICALLY CLOSE 
WHEN PROPER TEMP 
LEVELS ARE REACHED 

0 
COOLOOWN RATE IN 

ACCORDANCE WITH 

APPENDIX A. 

0 
BIITIERY MAY Bl 

IITILIZEO Wft[N 

TEMPERATURE PERMIT� 

0 
OISR(GARil TLMPlRATIJR( 

INDICATION. 

HON I TOR A-11, 

VOLTS/AMPS. 

CD 
O£GRAOEO MISSION. 

RlM/IRK', 



3 
SYMPlOM 

()IE DR I Vl I<ITOR � TEMP >4DO"F 

4 

ARNORMAL I HGAl· 
ANCE OETWHN 
OAT I AND BAT 2 � AMP� 
(VLIIICLL ACCll· 
£RATION NORMAL 
OR LOW) 

. 

SYMPTOM 

YroP VEHICLE 
., FOR AFFECTED 

WHEEL: • ORI VE PWR OFF 
• &

W
E ENABLE 

cp �E AT A TIME: 
DRIVE POWER 

� SWITCHES (4) OFF, 
THEN ORIGINAL 
POSITION 

NIP� Rl TURN 
TO NORMAl Willi 
ANY ORIVL POWt:R 
SW!Tc:ll OH7 

NO 

cp �� RIVE ENABLE 
SWITCHES ( 4) 
PWH 1 

AMPS NORMAL 7 

NO 

cp 
7 I r-0111 VI LNAAU 

SIIITCIII� (4) . 
I'll': 7 
/IMP� NORMAL 7 

10 

L:'fltlfi ·flO� :'II 
LUNAR ROVING VliiiCLl 
OPI R/1 T I ON� 111\NiliiOOK 

PROCEDURE 

cp � 
DECOUPLE AFFECTED 

lJ 
� I<ITOR TEMP WHEEL, RESUME - INDICATE GRADUAL SORTIE COOLOOWN7 

cp 110 I �mcp 
s 4 

I<ITOR TEMP ... I<ITOR THERI1AL 
CAPABILITY DE-SENSOR FAILURE GRADED 

z 

SHORT IN DRIVE 
I<ITOR OR DRIVE 
PWR CIRCUITRY 

ns ' 
4rlrlCHO WIIUL: 

JRI V£ �WR SW (Iff 
DRIVE ENABLE SW orr 
0£COUPU WHEEL 

5 

P.,. Z FAILURE 
YES 

t � 
P.,. SELECT 
SWITCH • PWH 1 

II 

PWH I FAILURE 
YfS 

l 
!.J 

PWH SCLECT 
sw . r.,. 2 

PROCEDURE 

1A8Ll 3-Z. MALF�ICTION LOGIC fLOW DIAGRAM (CONTINUED) 
Htss Ion J DIS lc Ott� 1 Z/4/70 Chang� DH� 4/19/71 

REMARK� 

�RIVE AND BRAKING IN 
ACCORDANCE WITH 
APPENDIX A. IF WHEEL 
IS R.R., SPEED METER 
WILL NOT FUNCTION. 

K!?F REQUIRED, WHEEL 
CAN BE RECOUPLED 
WHEN TEMP. PERMITS. 

CD 
WHEEL CAN BE 
RECOUPLED AT CREW 
OPTION. TEMP 
INDICATION SHOULD 
BE DISREGARDED. 

0 
IF ABNORMAL CONOITIOII 
EXISTS ONLY WHEN LRV 
IS IN MOTION, THIS 
STEP MUST BE 
PERFORMED WITH LRV 
IN I<ITION 

CD DO NOT ALLOW ORIV( 
(HAUL[ SWITCII TO 
R(MAIN IN "OFF" 
POSITION WHIU 
SWITCHING. 
OR FULL POW[ R 
TO AFFECTED MOTOR 
WILL RESULT. 

REMARKS 

Pag� � 



SYMPT� 

4 I WNT I �UEO) 

5 

fRONll REAR !WHEELS 
DO HOT RESPOND TO 
IIAIID CONTROLLER � 
STEERING COMMANDS 

\YMriOf'4 -

T � OR PWP SW (4) • 
AL TERIIATE 
POSITION 

AMPS NORHAL 7 

LSOOfi-0"7-ll; 
LUNAR ROVING VEIIICLE 
OP£RATIONS HANDBOOK 

PROC£0URl 

YES 

NO 

� 
OPEN IN DRIVE 
MOTOR POWER 
CIRCUITRY FOR 
ONE BUS 

II 

PROBABLE OPEN 
IN DRIVE !()TOR 
POWER CIRCUITRY 

l �� rwR sw (4) • � � Cff, lllfN IJACK 

.. 

AfFECTED Ill EEL: CONTINUE MISSION 
- CRIVE PWR SW - f'()N IT OR AI'P -HOUR 

OH READINGS. 
- DRIVE ENABLE SW R(CONfiGURE fOR 

-OFF BATIERY LOAD 
- DECOUPLE WHEEL SHARING AS 

REQUIRED 

t YlS 

2..1 
FORWAROIREARI 
STEERING SWITCH - YES 
ALTERNATE 
POSITION 

00 FRONT (REAR) 
ltiHLS RESPOND 
TO HAND 
CONTROLLER? NO 

rHOCLIJIIHL 

NO t--

J 

TO ORIGINAL 
POSIT I ON ONE AT 
A TIME TO 
I SOLA T E MOTOR 
NOT DRAWING AMPS 

FIIILED MOTOR 
ISOLATED? 

� 
OSS OF FORWARD 

(P.EAR) REDUNDANT 
STEERING CIRCUIT 

.. . 

� 
FI'RWARO (REAR) 
SHERJNG INOP 

j_g> � 
FORWARD (REAR) 
STEERING SWITCH -
OFF 
-DECOUPLE FWD 

(REAR) STEERING 
-CENTER � lOCK 

FWD IREAR) 
WHEELS 

lAALE )·?, "MfiiHCTIOH LOGIC now OII,GRAM (CllliiiNiillll 
,1 11���� D�te 12/4170 thAnge lldte 4£19171 

REMARKS 

KD 
TO REDUCE REQUIRED 
FORCE, STRAIGHTEN 
WIIHLS BY PUS It! NG ON 
WIILEL WITII SMALLER 
TURNING ANGLE, (I.E. 
IF �!EELS ARE TURNED 
TO RJC�T. PUSH ON LEFT 
IIHHL TO S T RA I GltTlN). 
- HAND TOOL PRY 

fORCl WIY BE 
REQUIRED 

• �IMULTANEOUS PULL 
FORCE MAY BE 
REQUIRED ON 
DECOUPLING RING 

DEGRADED OPERATJOfl -
STEERJUG RADIUS IN-
CUE AS ED IN ACCORDANCE 
WITH APPEND I X A 

RLMI\HK', 
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�YMPTOI' 

� ONE ilP fiORE 
STOP LRV . OR I VE 

L�006 -0112 -21t 
LUNAR ROVING VEHICLE 
OPERATIONS HANDBOOK 

PROCEDURE 

� � PW11 � OUTPU: 
WHEELS OR I VE 
WHIL[ I N  1-- triABLE SW ( 4) - C I RCUITRY O R  

P lot1  1 DR! VE EIIABL[ 
NEUTRAL YES SliiTCH 'AlLURE 

:RACTIOH DRIVE 
HDRI'AL? 

NO 

�R I VE ENABLE k0 ·� 
PIIM I OUtPUT 

SW ( 4) - P\11 i C I RCIII Tn OR 

TRACTION DRIVE 
YES OR: Vl WAilll 

SI:ITCII FAILIIR( 
NORMAl? ....__ 

NO 

� 
DRIVE PWR SW (4)-
OFF , THEN BACK T( 
ORIG INAL POSITIOP 
ONE AT A TIME TO 
I SOL ATE ABNORMAL 
WHEEL 6 

YES 
ORI V£ CONTROL 
ELECTRONICS 

ONLY ONE WHEI L Fill LURE 
AFFECTED? 

NO t 
CD-�Fl CTl D IIHll L :  � - DRIVE PWR ��� -

orr 

OPERAH LRV BY • DR I Vl [NARL ( �� 
N[ LE"� I HG BRAKE - Orl 

HOMLNTARI lY TO • Ul COUPLE Wlllll 

IIEU�RAI TO OOTAII 

SPE£1! I·ND THEN 
RllURN IT TO 
BR/J([ I H A CYCLI ( 
HANNER 

SYHrlUM PROCL UIIHI 

lf18l l l-2.  MALrUNC T I Drl LOGIC I'LOW DI AGRAM ( W N I I NUI U )  

Mission J B•s lc  OH� 4/19/71 Ch•ng� Dolt 12/4/70 

REMAR�� 

0 N Ntll Alli'W 111;1 \'l  
ENAnLf $111 101 Ill 
REMA I N  IN lll I 
P O S I T I ON Wll l l l  

SWITCHING, O R  Full 
POWER TO AFFECTED 
MOTOR WILl RESULT 

� IF OlCOUPLEO WHEEL 
IS RR, SPEE� MlTlR 
WILL NOT Ful\tTION 

OR! vr AIW BRA� lNG 
IN ACCvRDAHCE W IH  
APPEND I X  A 

Rl MAHK:, 



SYMPT()1 

I 

LOSS Of DRIVE 
fR0!'1 ONL OR lWO 
WH(E L S ( COMMANDED ,... ... 
ACCELERIITION 
ABNORMALLY LOW) 

SYMPTOI' 

� 
AffECHD WHEEL S :  
Dill V E  ENABLE S W  

• ALTERNATE 
POSITION 

WH([l DRIVE 
OPERABLE? lNO 

�FECTED WHEEL ( S  
DRIVE POWER S W  • 
Al TE RNAT£ 
POSITION 

Wltf [l DRIVE 
OPERABl £7 

LS006 -002 ·2f, 

LUNAR ROVING VEHICLE 
OPERATIONS HANDBOOK 

PROCEDURE 

t--<D 

YES 

vrs 

NO 

PROCEDURE 

2 

rwr� CIRCUITRY 
OR D•II"£ EN/.BLE 
SWITCH FAI LIJR£ 

4 

ORIVE PWR 
CIRCUITRY 
FA! LURE 

� 
ORI VE SYSTEM FOR 
AfFECTED WltEEL 
INOP 

J cp  � 
Aff(CHD WtiH L :  
DRIVE POWER OFF 
DRIVE ENABLE OFF 
DECOUPLE WHHl 

TABLL 3-2. MALFUNCTION LOGIC fLOW DI AGRAM (CONTINULO) 

Miss ion !l d s i c  Oat� 4{19/71 Change Date IZ/4{70 -----

REMARKS 

CD 
DO NOT AllOW DRIVE 
ENABLE SWITCII TO 
REMAIN IN OFF 
POS IT ION WHILE 
SWilCHING OR FULL 
POWEP. TO AffECTED 
MOTOR WILl RESUlT 

0 
I F  DE COUP LEO WHEEL IS 
RR, SPLED INDI CATOR 

Will NOT FUNCTION 

ORIVE AND BRAKING I N  
ACCORDANCE W I  lH 
APPENDIX A 

Rlt'IAR�S 

Page � 



5 ... � 7CI" 

8 
CO�ANDEO 
VEH I C LE SPE ED 
ABNORMALLY HIGH �( C P LRV. 

ENABL l  SW 

S?_ 
DRIVE 

( 4) -

v;oc6 -002-2H 
LUNAR ROVING VEHICLE 
OPERATIO�S HANDBOOK 

rROC£D�R£ 

(SPHD NOT r- PIJ-1 1 
VARIABlE ON ONE 
0:1 MORE WHEELS) 2 

PWI� 2 C I RCUITRY 
YfS Ok OR I VE ENABLE 

TRACT I ON ORI VE SWITCH FA!LURE 
NORMI\L 7 lNO _2 

J..l 4 
OII I V L  LNA�Ll 

PIJ-1 : C I RCUITRY sw ( 4 )  - 1'1-1'1 2 OR DRIVl ENABLE 

TRACTION DRIVE YCS St!ITCH FAILURE 

NORMAL? 

NO 

�-DRIVE PWR SW (4)-
OF F ,  THEN BACK TO 
ORIGINAL POSITION 
ONE AT A l i ME TO 
ISOLATE ABNORMAL 6 WHEEL 

DRIVE CONTROL 

YES 
ELECTRON I C S  
FAI LURE 

ONLY ONE WIIEEL 
AFFI.CT£07 

_l CD 
NO �FECTEO WHE EL : �lRATl LRV BY 

• DRI VE PWR SW • 
OFF 

_ ORJV£ ENABL E S� ACTUATING Tl E • OH 
llANO CONTROLLER 

- OECOUPLl WHEEL THROTTLE 
I'OMlNTAR I L Y  TO 
FORWMD TO 
OBTAIN SPEED AND 
THEN RETURN I T  
Tlt NEUTRAl OR 
BRAKE ltl A 
CY Cll C MANNE R 

WMPTOI' PROCLOURE 
TABLE 3-2. MAL FUNCT ION LOGIC FLOW OI AC.RAM (CONTINUED) 

Miss  ton J Ba s i c  Uate 1 2/4/70 Change Oatr 4/!9/71 

�[I'��'� 

CD 
[)tl NOT ALLOW ORI VE 
ENABLE SWITCH TO 
REMAIN I N  OFF 
PUSITION WHILE 
SWI TCHI N G ,  OR FULL 
POWER TO AFFECTED 
MCTOR W I L L  RESULT 

UUT ION SHOULD 
RE 1 At:Eit S INC( 
VEIII !:U MAY TlND 
TO ACCI LERATf TO 
MAX SPLED I l 
Sl UCT£0 PWM I S  
DEFECT! V E  

CD 
IF DE COUPLEO WHEEL 
IS RR, S P E E D  M E H R  

WILL NOT FUNCT !ON 

DRIVE AND BRAKING I N 
ACCORDANC£ WITH 
AI'P£NOI X A 

RLMARKS 



SYMPTOM 

9 

IU + 1 S VOC SW -

L SOOl; -007. -2H 
LUNAR ROVING VEHICLE 
OPERATIONS HANDBOOK 

PROCEDURE 

12 I • I-' 1 S  VDC 

= 

l OSS (lf DR 1 y E .... -f--A-L_TE_R_N_A T
-

l
-

P u
_

s� 
FROM All ltlcELS ,- YES 

C 1 RCU !TRY 
1 1\lLIIRE 

qMPIO"' 

M 1 s s i on 

TRACTION ORIV[ 
OPERABLE? 

�R I VI l NAUL E I ljY"i\ 
SW ( � )  - P\ott 2 � 
PHM SELECT SW -
PIIM 2 
! I S  VI'C 
CKT BRKR - BOTH �RT I N  PWfol 1 

IRCUITRY LOADING CLOSED �;;cfiCiNjj"RiV£1-----..:.Y:;Es�----1115 V P W R  SUPPLY I f RACTI ON DR I VE 
OPERABLE? 

�R I VE E NABLE 
SW ( 4 )  - Pll-1 I 

PWfol SlLlCT SW -
PWM I 

+ I S  VDC 

Ct. T ORI.R - ROT II 
CLOSI !l 

� �HORI IN Plf1 2 
C I RCU I H' Y lOAD I N( 1----------115 V P W R  SUPPLY 

� I SHORT IN DRIVE 
CONTROL 

---�I E L E CTR(lNICS 

L(lAOING I S  V PWR 
SUPPLY · -

� irlrECTEO 1.\iE E L :  
DRIVE PWR SW -

OFF 
DRIVE ENABLE SW -

orr 

DECOUPLE WHHL 

P2J I 
SIIORT IN S T E L R I N G  ----o4c i RCU ITRY LOAOING � s v PWR SIIPPL y I 

PROCEDURE 

� AFFECTED STlERING 
NlWl� SW - Off - DECOUPLI 

AFFECHD 
SHERINC. 

- CENTER & LOCK 
WliEI L S  

TAbU 3 - 2 .  MALFUNCTION LOGIC FLOW DI AGRAM (CONTINUED) 

· '  Ba s i c  Date 12/4/70 Ch�nge Uate 4/19/71 

REMARKS 

CD 
011 N01 ALLOW DR 1 Vl 
fNABLl SWITCII TO 

REMAIN IN OFf POS i l i OII 

WHILl SWITCHING,  OR 

FULL POWER TO AFFECTED 
�TOR WILL RESULT 

KUacEED To NEXT sTEP 

IF E I THER CKT BRKR 

WILL NOT REMAIN CLOSED 

CD 
STEERING DEGRADED P E R  
APPEND! X A.  

REMARKS 

Page � 



SYMPTI)ol 

1 0  

BRAKE W I L L  
NOT RELEASE 

�vMrln,.. 

M1 c-,s i n n  

L S006 -002 -2H 
LUNAR ROVING VEHICLE 
OPERATIONS HANDBOOK 

PROCEDURE 

PROClDURE 

1 
BINDI�G. JAMMING 
OR OTHER 
MECHANISM 
FAILURE 

cp_ �FECTED WHEEL :  I • DRIVE PWR OFF 
- DRIVE ENABLE O FF  

I• DECOUPLE WHEEL I 

TI.Ol l 3-2.  HALFIINC T I O H  L OG I C FLOW DIAGRAM (CONTI NliEO) 

,J ��� � i c  ll't� 12/4/70 Change Uate 4/19/71 

REMARKS 

CD 
DRIVE AND BRAKING 
lM ACCORDANCE 
WITH APPEND! X A 
I F  AFFECTED WHEEL 
IS  RP., �PHu 
METER WILL NOT 
FUNCTION 

REMARKS 

Page 3 - l (l  



�n-lrTOM 

I I  

LOSS Of YO I rL 
CO,.,. Willi  MSfN 

'YMPIOP' 

I-Ll 
�--� RlPOJ NT ANTENNA 

COMM OK? 

NO 

� 
I� AC.C Rl �lliNG 
)? l OR LGA OR 
7 2.� fOR IIC.A? 

YES 

flO 

· -

LSOO�-M"?-7H 

LUNAR ROVING VEHICLE 
OPE RAT I OilS HAIIOBOOK 

PROClDURl 

:ART II NOT WI TH J YrS 
t-- 1\NTJ IINI\ COVERAG� 

Q) 
41 

� � I I  fCT Ill TrRNI\T( 
MODL 
MGO! - PM 1 /WB OR 
fM/TV 
PIJ INT SEL ECTED 
ANTENNA 

C�H OK? 

CV t  7 
S -BAND ANTENNA 
OR OJ PL£XER 
fAILURE 

0 

� 
� 

Yl S 0 1 0  1'\\fN 

f- PRl V I  OU\l '' 
II/IV[ GOOD 
DOWNLINK? 

NO lm Q) � 
S-BAIIO RECEIVER 
FA I LURE 

� 9 
LRV AU X CO 1 o'� or 16.R Yl� 
- tLOSE,POWER SW 1-- VOLT 01\Tl(RY 

L X I  POWfR 

((IMM I lK?  

NO t 
� I � PRO RAT Ll 
,VOLT Ar.l RCr.uLAlOR REPLAC£ MENT rl l iJRE 1 BATHRY MAY RE-

SlORE OPERATION 

CD t � =if- � I USING L GA � IS POWER READING � MGDE - PMI/NB ,OOWIIL I N K S I GN Al 
>I ?  I f  USING HGA PROCESSOR fAILURE 

I'(')D£ - PK2/NB I I CftMM OK? 

NO cp NO l cp cv -
I .!!!I � ,0 

S(LI CT 1\llERHATl r> -f>IINO X�R II� 
LCRII Cll • CLOSE �'()Ill - PHI/NO YL� -OAr.!' RI.VP Alllll( 

llR I M/ TV ,-r uTPIIl fi\ILURL 

�) I'OINl SLL[CTI O 

COMM OK? 1\NHNNA 

HS C01111 OK7 
�· NO � 

�MlNTARY .'R V 
OVERLOAil �Oil A� 

VIII LQUJP. OR 
UPI INK S JG. 
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