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posi tion, the torque requi red to pi vot the hand contro l l er furthe r outboard 
i nc reases l i nearal ly w i th d isplacement unti l the hand contro l le r  hard s top 
l i mi t is reached at the 14 degree outboard hand control l e r  pos i ti on. 

The hand control l er i s  spring  l oaded to return to the neutral s tee r i ng positi on 
when released.  

l .  3. 5.  3 Braki n g  Control 

�rak i ng i s  i n i t i ated wi th the LRV i n  e i ther forward or reverse by p i voting 
the hand contro l l e r  1·earward about the brake pivot po int .  The force requi red 
to move the hand con tro l l er rearward to i ncrease brak i ng i s  shown i n  Fiqure 
1-l ll. Fon·1ard and reverse power i s  d i s abled when the brake i s  di splaced 
15 t�eg rees . 

A three i nch rean1ard d i s p l a cement of the hand contro l l e r  engages and l ocks tlw 
park i ng br�k e .  To di sengage the park i ng  trake, the h and control l er is p l aced in 
the steer l e ft posi t i o n .  A conti ngency release ( fi gure 1 - 1 1 )  i s  provi ded shou l d  
the brake fa i l  to re l ease when moved t o  the s teer l e f t  pos i ti on .  Cont i ngency 
brake rel ease i s  effected by movi n g  the brake to ful l rearward d i s p l acement, 
pul l i ng the re l ease r i ng , a l l owing the brake to rel ease and then re l ea s i ng 
the r i n g .  

***lG Tra i ner Notes*** 

l .  The  l G  Trainer hand control l e r  operation (speed , 
s teeri ng and brake) is i dentica l  to the LRV hand 
control l e r  operati on , wi th the excepti on: If the 
hand contro'l l H  i s  in full throttl e  pos i ti on when 
ful l brakes are appl i ed, dri ve power will  n o t  be 
automati cal l y  cut -out.  Thi s  condi t ion  ( true for 
both forward and reverse operati on) resu l ted as a 
consequence of by-passi ng the OCE log i c to e l i mi na te 
vol t age drop and thereby i ncrease t ra i ner top speed. 

2 .  The l G  T ra i ner brake cabl es  can be adjusted to pro
v i de s i mu l a ted l unar s urface s toppi ng characteri s ti c s .  

M i s sion J Bas i c  Date 1 2/4/70 Change Date 4/19/71  Page 1 -23 
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Drive Control Electronics 

The Drive Control Electronics (DCE) accepts forward and reverse speed control 
signals from the Hand Controller and transmit� them to the drive motors in a 
format which allows drive motor speed control. The steering logic servo 
�mplifier assembly (previously described in paragraph l . 3 . 4 and figure 1 -9) is 
nlso contained within the DCE. In addition, the Qrive Control Electronics ac(epl� 
odometer signals from Lhe traction drives and proces!.es the signals for odometer/ 
speedonEter readout. The basic manner of operation of the DCE is described 
below and illustrated in figure l-1 5 .  

When the Hand Controller is actuated in e i ther the forward or reverse posi
tions, two basic signals are generated. One s i gnal is constant voltage sig
nal (A) to the traction dri ve electroni cs logic which tells whether the Hand 
Controller is on the forward or reverse s i de of neutral, and thus causes 
relay action to control the di recti on of dri ve . The other s i gnal  (B) is from 
the command potentiometers and is a variable voltage which reflects the amount 
of speed desired. This latter signal is proporti onal to the positi on of the 
Hand Controller and is fed to the Pulse Wi dth Modulators (PWM) where the sig
nal is "chopped" into pulses whose width i s  proporti onal to the incoming 
signal strength. The n:odulated signal (C)  is then fed through the Drive Enable 
switcl1es (astronaut operated) for each Dri ve Motor whose function is to deter
mine whether the command signal for each drive motor is to be derived from 
PWM #1 or PWM #2. The position o f  the PWM select switch -- astronaut operated -

allows disabling o f  a defective PWM i f  des i re d .  

***lG Tra i ner Note*** 

The lG Tra i ner Drive Enable PWM 1 and PWM 2 posi
tions are common "ON" pos iti on s .  PWM 1 is an 
integral part of Drive Controller No . 1 which 
powers only the two front drive motors and similar
ly PWM 2 is an i ntegral part of Dri ve Controller 
N o . 2 whi ch powers only the two rear motors . 

After the modulated signal ( C )  has passed through the Drive Enable switch for 
each traction drive, it enters a gating switch which serves several purposes. 
Fir·�t. it inhibits drive power if the brake is on (0). Second, if drive 
current becomes excessive, it i nh i b its dri ve power until the current level 
falls to an acceptable value (E). Third, it inhibits drive power momentarily 
wllile the Hand Controller i s  being switched from forward to reverse or reverse 
to forwo rd (F ) .  If none o f  these three i nh i bits is present, then the �ate 
pc�sses the modulated signal (C) on to the power switch·ing driver and the powe1· 
switch, which produce the proper power levels for motor control (G). 
The lilst step prior to application of power to the motor is selection of for
w<Jrd or reverse motor drive. This is ac compl i shed by the reve rsi ng relay 
nnd reldy driver. The relay driver determi nes the position of the reversing 
relays and is actuated by position of the Hand Controller (forward or reverse) 

M i ss i on J Basic Oa te 12/4/ 70 Change Date 4/ 1 9/ 71 Page l-25 
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and a s i gn a l  from the p u l se generator (H ) whi ch i ndi cates the power to the 
drive motor has been i nh i bi ted and switching can take place . The cond i tion  
of the revers i ng re l ays determi ne th•� d i rection of  current th rough the motor 
arn�ture and thus the d i rection of rotat i on of  the n�tor .  The wheel s a re 
driven through 80: 1 rati o  harmo n i c  dr i ve un i ts as exp l a i ned i n  paragraph 1 . 3 . 3 . 

l:.ach traction drive has a magneti c p i ckup for sen s i n g  the rotati on a l  111ot i on 
of each wheel . Th i s  si gnal (I) i s  p i cked up as a seri es of pul ses anti trans
mi tted back i nto the Traction Drive Control Modu le  where i t  i s  properly pulse 
shaped for use and then used for two purposes . One, i t  i s  fed (J) throuqh a IJuffcr 
to the nav i gation  s ubsystem for the odo1neter .  Two , i t  i s  fed (K) to a 
wheel velocity sens i ng ci rcu i t  wh i ch detenni nes i f  the wheel vel o c i ty is greater· 
than 1 KPII. If it i s, a s i gnal  (L ) i s  sent to the t racti on drive e l ectron i cs 
l og i c  to d i sal l ow swi tching from forward to reverse or reverse to forward unt i l  
wheel speed drops below 1 KPH . From l KPH to ful l  s top the state o f  the 
i nh i b i t  c i rcu i t  may be i ndetermi nate ,· thus i t  i s  imperative that the vehi cle 
be brought to a ful l stop before a di rection change i s  commanded. 

M iss i on 

-------4- ·--·---
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ELECTRICAL POWER SUBSYSTEM 

The el ectri cal power subsystem cons i s ts of two batteri es , d i str ibu ting \"llrlng, 
connectors, switche s , ci rc uit breakers and rreters for contro l l i ng and moni
tori ng e l ectri cal  powe r .  

1 . �. 1 Gatteries 

The LRV contains two primary si l ver z i nc batteries (figure l - 1 6 )  each hav i ng 
a nomi nal voltage of 36 (+5/-3 ) VUC and each hav i ng a capaci ty o f  115 ampere 
hours . lloth batteries are norma l l y used si multaneous ly  on an approxi mate 
equal l oad bas i s  duri ng LRV opera t i on by sel e ct i on of vari o us l oad-to-bus 
combi nati ons th rough ci rcuit breakers and swi tch setti ngs on the control and 
disp l ay conso l e .  

The batteries a re l ocated on the forward chass is  encl osed by the thermal b l anket 
and dust covers (f igure 1-17). Battery N o . 1 (on the l eft s i de )  i s  connected 
thermally to the navi gati on Signal Process i ng Un it (SPU ) , and serves as a 
partia l  heat sink for the SPU . Battery No . 2 (on the right s i de )  i s  therma lly 
tied to �.he navigati on D i recti ona l  Gyro Unit  (DGU) and serves as a heat sink 
fo r the UGU. 

fiH· batteries c1re inc;ta l l ed  in the LRV on the pad at KSC i n  dn a cti vated con
dition .1ntl are moni toretl for vol tage and tempe rat u re on the ground unti l 
approximately T-18 hours in the countdown . On the l unar surface , the batte ries 
are monitored for temperature , voltage, output cu rren t ,  and remai n i ng ampere
hours . These d i s p l ays are l ocated on the control and d i s p l ay pane l . 

Each battery i s  protected from excessive i nterna l  pressu re by a pressure re l i ef 
va l ve thai i s  set tc open at 3 . 1  to 7 PSI d i fferent i a l  pressure. The re l i ef 
va lve  cl oses when the differenti al pressure i s  be l ow the val ve's rel i ef pressure. 
Each battery i s  capab l e  of carrying the ent i re LRV e l ectri cal l oad, and the 
ci rcu i try is des i gned such that in the event one battery fai l s , the enti re 
e l ectrical l oad can be switched to the rema i n i ng battery . LRV range capability 
i s  shown i n  Append i x  A .  

*** l G  Tra i ner Notes*** 

1. l G  Tra i ne r  uses two rechargeabl e ni ckel cadmi um batteries 
hav i ng a voltage output of 34 VDC and a capac i ty of 24 
ampere hours each . Goth batteri es must be used for l G  
Trai ner operati on .  

;> l G  Trainer est i mated operat i on t i me before recharge for 

t�i s s ion 

a s0t of batteries (two batteries  per set)  i s  63 mi n utes 
on smooth level ground (800 pound payload configura t i on 
clnd 1 0  KPII) . Thi s esti mate incl udes 1 9  minutes of stand
by time. 

(Conti nued )  
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***lG Trainer Notes*** 
(Continued) 

3. The lG Train�r batteries are fan cooled when 
internal temperatures rise above a preset 
thermostatic switch value. The batteries are 
not covered by a thermal blanket. 

Distribution and Monitoring System 

The electrical distribution and monitoring schematics for the !..RV are shown 
in figures l-18 and 1-19. Tile switch and circuit breaker arrangement is 
desi9ned to allow switching any electrical load to either battery. 

Uurin9 norm�l LRV operation, the navigation system power remains on during 
tile entit·e sortie. To conserve power for increased range, all mobility ele
Jilents (i.e., traction drives, steering motors, electronic controller, and 
PWM power supplies) are turned off if a stop is to exceed 5 minutes duration. 

l . 4. 3 

***lG Trainer Note*** 

The lG Trainer has alternate provision for utilizing 
an external power source by means of a rotary switch 
selector (figure 8-3) and umbilical connector. 

Caution and Warning System 

Hefer to figure 1-20 for the caution and warning system schematic. The nor
mally open temperature switches in the batteries and drive motors close on 
increasiny temperatures. When either battery reaches 125°F or any drive 
motor reaches 400°F, the temperature switch closes, energizing the "OR" 1 O�Jic 
element and the driver. The driver then sends a 10 millisecond 36V pulse to 
the coil of the electromagnet which releases the magnetic hold on the indicator· 
at the top of th•: console and a sprinQ loaded flaq flips uo. The astronaut can 
re�.et the tlng by �·ushinq it down even though the cause has nut been eliminated. 
The flag will not flip up again unless an ovC'rtemperature occurs on another 
bat tuy or· traction drive or· the initial overtemperature subsides and then re-
occur�. 

***lG Trainer Notes*** 

1 .  The lG Trainer trilctioll crive gear box thermal switches 
will actuate the warning flag when gear box temperature 
reaches 200°F. The gear box temperature readout is biased 
so a rearling of �50°F to S00°F will exist when the thermal 
swit.rh actuates. 

2. The lG Trainer motor temperature switches are set to 
actuate the flag when motor external case temperature 
reaches 2�5"F. This temperature at the ca5e would corre
spond to .r rotor : emperature of about 450''r. 

Mission __ J ___ Basic Date 12/4/70 Change Date 4!19/71 Page 1-31 
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Auxiliary Connector 

The auxiliary connector (figure 1-21) provides power for the Lunar Communica
tions Relay Unit (LCRU). Power at the connector is furnished at 36 (+5/-3) 
VDC through a 7.5 ampere circuit breaker. Source impedance at the connector 
is less than 0.4 ohms shunted by a 440 micro-farad capacitor. Prior to launch, 
the LCRU power cable is attached to the auxiliary connector. 

***lG Trainer Note*** 

The lG Trainer auxiliary connector is not 
electrically functional. 

Miss; on J . Basic Date 12/4/70 Change Date 4/19/71 
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1 . 5  CONTROL AND DISPLAY CONSOLE 

The Control and Di spl ay Console  ( fi gure 1 -22 ) i s  separated i nto two ma i n  
functi onal parts: Navi gation on the upper pa rt of the panel and mon i toring  
and  contro l s  on  the l ower part of the panel . Refer to Table  1 -1 for contro l s  
and use. The Control and D i splay Panel i s  acti vated wi th a rad io lumi nescent 
mater i a l  ( Promethi um )  which  provi des vi s i b ility of di spl ays even under l unar 
shadow condi t ions . 

1.5.1 Atti tude Indi cator 

Th i s  i ns trument (fi gure 1-26 ) provi des i ndi cations of LRV p i tch and rol l .  It 
i nd i cates PITCH upsl ope (U )  or downs l ope (D)  w i t h i n  a range o f  pl us 25 to 
mi nus 25 degrees i n  fi ve degree i ncrements and i nd icates ROLL w i th i n  a range 
of 25 degrees l eft to 25 degrees ri ght i n  one degree i ncrements . The damper 
on thr: s i de o f  the i ndi cator can be l i fted to damp out osci l l ations . The 
pi tch i ndi cation i s  readable i n  the· stowed pos ition  o f  the i ndi cator.  The 
i ndi cator i s  rotated outward whi ch exposes the ROLL s cal e to the l eft s i de 
c rewman.  The pi tch and rol l  read i n g  is transmi tted to ��CC for navi gation 
update computati on .  

1 . 5 . 2  Heading Indicator 

Th i s  i ns trument di spl ays the LRV headi ng wi th respect to l unar north . The 
i n i t i a l  setti ng and updati ng of this  i nstrument is accompl i shed by operati ng 
the GYRO TORQUING switch LEFT or RIGHT. 

1. 5. 3 Beari ng Indi cator 

Th i s  i ns trument di splays bea ri ng to the LM i n  one degree digi ts . In the 
event of power l os s  to �he .nav igation system, the beari�g i ndi cat i on wi l l  
remai n  d i spl ayed. The 1 nd1 cati ons a re l ost when power 1 s reappl 1ed to 
the navigt�t iou sys tem, however.  

NOTE 

Ins u f f i c i ent  �ata i s  avai l able for beari ng 
computation unti l the LRV has moved about 50 
meters from the poi nt of nav  i n i t i a l i zation, 
therefore, the di splay i ndication shou l d  be 
d i s regarded unt i l  the veh i c l e  i s  at least 
50 meters from the point of nav i ni ti a l i zation. 

1 . 5 . 4 Di stance Indicator 

NOTE 

Opera ti ng the LRV i n  reverse wi l l  add to the 
di stance di spl ayed on thi s  i nstrument . 
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NAV PO�ER CB (5.0 Amps) 

I AUX CB ( 7. 5 Amps) 

BAT l B�S h CB (70.0 Amps) 

BAT l BUS B CB ( 70. 0 Amps) 

BAT 2 BUS C CB ( 70.0 Amps) 

1 BAT 2 BUS D CB ( 70. 0 Amps) 

I:_ 15 DC PRII'. CB (5.0 Amps) 

j :_ 15 DC SEC CB ( 5 . 0  Amps) 

+ 15 DC PRIM/SEC Switch 

SYSTEM RESET Switch 

AMP-HR Indicator 

VOLTS/AMPS Indicator 

USE 

Adjusts heading indication during navigation updating. Switch 
is locked OFF in center position. 

Routes power from main busses to navigation system. 

NOTE 

When Nav Power CB is open SPEE0 
METER does not function. 

Energizes LRV Auxiliary Connector for LCRU power. 

Energizes Bus A from LRV Battery No. l. 

Energizes Bus B from LRV Battery No. l . 

Energizes Bus C from LRV Battery No. 2 .  

Energizes Bus D from LRV Battery No. 2. 
Routes power from+ 15 DC PRIM/SEC Switch to 15 VDC power supplies 
and protects primary:_ 15 VDC power supply from overload. 

Redundant to+ 15 DC PRIM CB and protects secondary + 15 VDC 
power supply from overload. 

-

Routes 36 VDC power from Bus B or D through + 15 VDC CB's and on 
to 15 VDC Pov1er Supplies in Motor Controller-:-

Resets BEARirlG, DISTANCE and RANGE indicators to zero. 

Monitors battery residual capacity. 

Monitors battery volts or LRV current (amps) ccnsu�ption. 
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MOTOP T��p S��ECI S�itch 

Bat�ery Sele:t Svlitch 

Battery cF i�eter 

MOTOR "F Vete r 

PWI-1 SELECI Switch 

FORWARD STEER! ilG Switch 

REAR STEER! :;G Svli ten 

FORWARD STEC:RJ:;G C6 (5.0 Amps) 

USE 

Selects Fon-1ard or Rear drive motors to be monitored on ;;oTOR °F 
indicator. 

Selects battery voltage or current to be displayed on VOLTS AMPS 
indicator. 

Monitors temperature of batteries. Allo1�able temperature is 
40°F to 125°F for each battery. 

Monitors temperature of each motor. Allowable temperature is 
400°F for eacn drive motor. 

Energizes Pulse Width Modulators (PWM's) in Motor Controller. 
With Switch in position 1 or 2, only corresponding P\oll� is 
energize�. With switch in position BOTH, both PWM's are 
energized. 

Selects Bus A or C to supply power to Forward Steering Motor. 

Selects Bus B or D to supply power to Rear Steering Motor. 

Protects Fon1ard Steering Motor from overload current. 

REAR STC:ERI:�G C6 (5.0 Amps) Protects Rear Steering t�otor from overload current. 

DRIVE E�A6LC: Switches Switches LF, RF, LR and RR - Select PWM 1 or 2 for control of 
drive motors. 

DRIVE POWER Svritches I Switches LF, RF, LR and RR - Select desired bus to supply 
power to drive motors. 

DRIVE POWER CS's (25.0 Amps I Protects the four drive motors from overload damage. 
each) 
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(Conti11ued) 

Thi;. instrument displays distance travt:led by the LRV in incremt.!nts of 0. 1 
kilometer. This display is driven from the na·;igation signal processir'g unit 
which receives its inputs from the third fastest traction drive odor1eter. 
Total digital scille capacity is 99.9 km. !n the event o f  powr:r loss to the 
navi�ration :.;ystem tl1e distance indicator at time of pow:-.- .oss will remain 
displayed. 

1 . 5.5 l�ange Indicator 

This instrument C:isplays the distance to the L�1 , and is graduated in 0.1 kn1 
increments with a total digital scale capacity of  99.9 km. In the event of 
power loss to the navigation system the range indicated at time o f  power loss 
will remain displayed. 

l . 5. 6 Speed Indicator 

NOTE 

When the NAV POWER circuit breaker is 
open, no speed indication will be attained. 

The instru111enL shows LRV velocity from 0 to 20 kill/hr. This display is driven 
fro111 the odo111eter pulses from the right rear wheel, through the SPU. 

1. 5. 7 Sun Shadow Device 

This device is used to determine the LRV heading with respect to the sun 
azimuth. When deployed, the device casts a shadow on a graduated scale when 
the vehiLle is facing away from the sun. The point at which the shadow 
intersects the S[ale is transmitted by the crew to MCC for navigation update. 
The sr.ale length is 15 degrees either side o f  zero with one degree divisions. 
T�e sun shadow device can be utilized at sun elevation angles up to 75 degrees. 
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NAVIGATION SUBSYSTEM 

Refer to figure 1-23 for the·Navi gati on Subsystem Block Di agram; f i g u re 1-24 
for hardware l ocations , and figure 1-25 for e l ectri cal  s chemati c .  

The powe r supp l y  converts the vehi cle battery vol tage to the AC and DC volt
ages requi red for opera ti on of the navigation s ubsystem components . Si gnal 
outputs to the s ubsystem are: di recti on (obta i ned from a d i rectional gyro ) 
and di s�ance (obta i ned fro m  odometer pu l ses from each traction  dri ve unit ) . 
These s i gn a l s  are operated on  by the navi gation s ubsys tem which di s p l ays the 
res u l ts as: heading wi th respect to l unar north, bea ri ng back to the LM, 
range back to the LM , tota l d i s tance tra ve l ed and vel oc i ty .  

NOTE 

The Navi gation System i s  i n i tial i zed by 
pressi ng the SYSTEM RESET butto n ,  wh i ch 
resets a l l  d i g i tal  displ ays and i nternal 
regi s ters to zero . Init i a l i zati on i s  only 
performed a t  the s tart of each EVA . 

/\lignmcnt of the directi onal gyro i s  accompli shed by measuri ng the pi tch iJn<.l roll 
of the LRV usi ng tile atti tude i ndicator (figure 1-26 ) ,  and meas uri ng the LRV 
ori entation wi th respect to the sun u s i ng the sun  shadow device (figure 1-27). 
Th i s  i nformation i s  rel ayed to MCC where a heading ang l e  i s  ca l cul ated.  The 
gyro i s  then adjusted by � lew i ng w i th the torqui ng swi tch un ti l the heading 
i ndi cator reads the same as the cal cu lated val ue . S lew rate i s  approx i matel y 
1 . 5  degrees per second. 

The hea d i ng angl e of the LRV i s  imp l ic i t i n  the output from the gyro, whi ch 
i s  generated by a three w i re synchro transmi tte r .  The headi ny i ndi ca tor i n  
the IPI con tains a synchro control transformer and an electromechan i ca l  servo 
system wh i ch dri ves the cor.trol transformer unti l a nul l i s  achi eved wi th 
the inpu ts froro1 the gyro . 

NOTE 

The odonEter l og i c cannot d i s ti ngu i s h  between 
forwilrd and reverse wheel rota ti on . There 
fore , reverse ope ration of the LRV adds to 
the odometer read i n g .  

The ·,e ,11·e four odome ters i n  the system , one for each tracti on drive unit . 
N i ne odometer pul ses a re generated for each revo l ution of each whee l . These 
s i gnals are ampl i f i ed and shaped i n  the motor contro l le r  c i rcu i t ry and enter 
the l i ne recei ver i n  the SPU. The odorreter pul ses from the ri ght rear whee l 
enter the veloc i ty proces sor for display on the LRV SPEED i ndi cato r .  
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1. 3 WIRE SYNCHRO POSITIONING SIGNAL AND 3 WIRES TO INCREMENT COUNTERS . 
2. 400 Hz ELECTRICAL POWE R .  
3. POSITION SYNCHRO OUTPUT FROM GYRO. 
4 .  TORQUE RIGHT INPUT SIGNAL . 
5 . TORQUE LEFT INPUT SIGNAL. 
G. DI� DISPLAY RESET SIGNAL . 
7. SYMBOL INDICATES "TRIAC" (BI-DIRECTIONAL TRIODE THYRISTOR ) . 

FIGURE 1 -25 NAVIGATION SYSTEM ELECTRICAL SCHEMATIC 
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***l G Trai ner Note*** 

The l G  T rai ner na vi gati on sys tem i s  ca l i brated 
for use wi th the wi re wheel s ,  howeve r ,  the navi ga
t i on errors incurred when pneumati c t i res  are used 
a re smal l .  T h i s  is because the effec t i ve radi us 
o f  both types of whee l s  are approximate l y  the same , 
( pneumatic  ti res i n fl ated to 30 ps i g )  and the pneu
ma t i c  wheel has essent i al ly no s l i p .  The only error 
i ncurred is in the range and di stance c a l c u l at i o n .  
The d i s tance d i s p l ay when pneumati c whee l s  are used 
i s  esti mated to be about 3 . 5X l ow .  The abi l i ty to 
navi gate back to the s tarti ng poi n t  duri ng t ra i n i ng 
shou l d  not be a ffected as  al l other errors cancel on 
a cl osed course . 

Odometer pul s es from al l four wheels enter the odometer l og i c  vi a the SPU 
l i ne rece i ve rs .  Th i s  l o g i c  sel ects the th i rd fastest wheel for use  i n  the 
di stance computati on . Thi s i nsures that the odometer output pul ses  wi l l  not 
be based on a wheel whi ch i s  l oc ked , no r wi l l  they be based on a wheel that 
has excess i ve s l i p .  

NOTE 

loss of Nav i nforrna t i on occurs i f  vehi c l e  i s  operated 
wi th rrore than one tracti on  dri ve shut off .  

Tile odometer l og i c  sends outputs to the d i g i tal d i s tance i ndi cator in  the 
I P I  and to the range/bearing processor i n  the SPU . Upon enteri ng the range/ 
beari ng proces sor,  the outputs i n i t i ate sel ecti on , and convers i on o f  headi n g ,  
s i ne and cos i ne t o  d i g i tal numbers .  

The e ffect o f  conver� i on of head i ng , s i ne and cos i ne ,  at di s tance i nc rements 
i s  equ i valent to enteri ng (di s tance i nc rement x s i n e  headi n g )  and (di stance 
i ncrement x cos i ne headi n g )  i n to the 6 E  and 6 N  regi sters of the d i gi ta l  part 
of the bea ri n g  and range processor. The di gi tal  processor then adds the new 
6 E and 6 N  numbers to the contents of the East (E )  and North (N ) accumul ators . 
The E and N accumul ators , therefore , contain  the eas t  and north vector compon 
ents of the range and beari ng back to the LM . The d i g i tal vectoring process 
then does a vecto r convers i o n  on the N and E numbers to obta i n  range and 
bea r i ng , whi ch are di spl ayed on d i g i tal counters i n  the IPI . Each d i s ta nce 
i ncrement from the odometer l og i c  i n i ti ates the enti re sequence des cri bed , 
and res u l ts i n  the updat i ng o f  beari ng and range . 

NOTE 

The bea ri ng d i g i ta l  d i s p l ay i s  " l ocked out"  (i . e .  
does not d i spl ay updated readi ngs ) unti l the 
veh i c l e  i s  dri ven beyond a 50 n�ter radi us of the 
nav i n i ti al i za t i on poi n t .  
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CREW STAT! ON 

The crew station cons i sts of  seats , footrests , i nboard handho l d s , outboard 
handho l d s ,  arm res t ,  fl oo r  panel s ,  seat bel ts , fenders , and toeho l ds .  

1 . 7 . l Seats 

LRV seats are tubu l a r  al umi num frames spanned by nyl on (f igure l -28) . The 
seats a re fol ded f lat  onto the center chass i s  for l aunch and erecteu to the 
opera t i ona l  pos i t i on by the c rew after LRV depl oyment on the l unar  s urface. 
The seat back i s  used to s upport and res tra i n  the PLSS from l ateral mot i on 
when the crew i s  pos i ti oned for LRV operati on .  Refer to Secti on 2 fo r seat 
ere c t i on sequence . The seat bottom contai ns a cutout to a l l ow access to the 
PLSS fl ow control val ves and i nc l udes provi � i ons for vertical  s upport of the 
PLSS . 

1 . 7 .  2 

***lG Trai ner Note*** 

The l G  Trai ner i s  a l s o  equi pped wi th removab l e  
seat pads whi ch a l l ow comfortab le  ope rat ion i n  a 
"sh i rt s l eeve" tra i n i ng sess i on .  

Footrests 

For l aunch , the foo t re s ts ( f i gure 1 -28 ) are stowed aoai nst the center chas s i s  
f l oor and secured by two yel cro s traps . The footres ts are dep l oyed by the c rew 
on the l unar s u rface . The footrests are adj us ted , before l aunch , to accom
modate s pec i fi c  c rewmen . 

1 . 7 .  3 Inboard Handhol ds 

Inboard handho l ds (f igure 1 -28) a re cons t ructed of 1 i nch 0 .  D .  al umi num 
tub i ng and are used to a i d  the crew duri ng i ngress and egress. The handhol ds 
a l so conta i n  payload  attach receptacles for the 1 6  mm data acqui s i ti on camera 
and the LCRU l ow gai n  antenna . 

l . 7 .  4 Outboard H andho l ds 

Outl,oard handho l ds are i ntegra l parts o f  the chass i s  ( fi gure l -28j and are 
u s e t! to provi de crew con fort and s tabi 1 1  ty when se ated on the LRV and for 
attachmen t of the seat be l t . 

l .  7 .  5 Arm Rest 

The ;'I nn t·e s t  ( f i gure 1 -28) i s  used to s upport the arm of  c rewmen duri n g  hand 
control l er mani p u l a t i on .  
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ARM REST 

FOOTREST 
(2 P L )  

VELCRO FOR PLSS 
LATERAL RESTRA I N T  
( 2  P L )  

PLSS VERTI CAL 
SUPPORT ( 2  P L )  

- OUTUOARU I IANOIIOLIJ 
(2 P L )  

- I NUOAIW 11/\NlJIIULIJ 
( 2 I'L ) 

TOEHOLU 
( 2 P L )  

F I GURE 1 -28 CREW STATION COMPONENTS 
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