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LUNAR ROVING VEHICLE (LRV)

STOWAGE CONCEPTS

Deployment o f  the LRV f o r  explorat ion o f  the  lunar  surface a f t e r

landing w i l l  a l l o w  astronauts greater  u t i l i z a t i o n  o f  t ime,  prev ious ly

expended i n  walking, f o r  f u r t h e r  t rave l  and sample co l l ec t i on .

The LRV, serv ing two purposes, w i l l  c a r r y  astronauts and t h e i r

equipment t o  the  designated lunar  areas as we l l  as  t ransport ing l una r

samples. Reduced g rav i t y  problems have been overcome by unique design

for  stowage o f  equipment and samples.

This book i l l u s t r a t e s  t he  stowage loca t ion  o f  the equipment t h a t

w i l l  be  transported on the  LRV. T h e  equipment which w i l l  be stored o r

transported on the  LRV i s  l i s t e d  on page 1 .  T h e  composite view

(page 7  )  i d e n t i f i e s  a l l  coded area designations and re la ted  stowed

items. T h e  i l l u s t r a t i o n s  on the  fo l low ing  pages show the equipment

location i n  r e l a t i o n  t o  the  LRV and how i t  w i l l  be  stowed during l una r
travel :

CODES G E N E R A L  AREA DESCRIPTIONS

A =  V e h i c l e  Areas A f t  o f  Seat

B =  A r e a s  Under L e f t  Seat

C =  A r e a s  Under Right  Seat

D =  C o n s o l e  Area Right  Side

E =  C o n s o l e  Area L e f t  Side

F =  F o r w a r d  Vehic le Areas

2
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LUNAR ROVING VEHICLE STOWAGE ZONES
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5E833100125-204 MAGAZINE, I6MM PVC 4 P9 21 81 8 AO101.1

5E033100082-217 MAGAZINE, 70MM L . S .  HASSELBLAP 5 pq 21 81 8 A0108.1

S6832100115-371 MAPS, LM LUNAR SURFACE I A 00I14.13

2265826 GETA -  GROUND CONTROLLED TV USSR I PY 8 F2 F E1001

2265840-501 CIA-CAMERA. COLOR TV i pq 28 F2 F 11001.I

2265825-501 TCU -  TV CONTROL UNIT I Pg 28 F2 F E1001.7

50839106050-180 PENETROMETER ASSY, SELF RECCPOING 1 Pg I
,

04 A 54049

180 CORE TUBE CAP ASSY 1 Pq 17 A l l

5E833100295-306
CAMERA/PHA PACK ASSY, I F
,
4  L . S .

1 pq 26 DI 0 01043

SEB33100100-213 CAMERA, I6MM L .S . 1 Pq 26 01 0 81043.1

1E833100010-303 IOMM LENS, 16MM L .S . 1 pg 26 DI D A1043.2

5FB33100303-302 HANDLE, 16MM L .S . 1 pq 26 DI 0 41043.3

SE833100304-303 POWER PACK, 16MM L .S . I pg 26 DI 0 A1043.4

5E033100396-301 RCU ROOT, 16MM L .S . I og 26 DI 0 A1043.5

TBD LASER RANGING RETRO REFLECTOR I pg 24 Cl C 54034

SE833100290-302 SAFETY LINE,  LUNAR SURFACE(100 F T. ) 1 Ag 11 AI A B1041

SEB39105185-301 BRUSH, LUNAR DUST I Pg 11 Al A 81045

5E833100214-306 BAG, LUNAR SURFACE SAFETY LINE 1 Pg 11 Ai A 0I547

S0729602-5 BUDDY SLSS ASSY I og 9 Cl C 81052

SE833100402-301 LENS BRUSH 2 pg 11 Al A 81047

8370855-502 COMMUNICATION RELAY SYSTEM 1 Pq 28 Fl E1002

8370854-502 ECRU I pg 28 Fl F \ E1002.1

8370891-502 ANTENNA, HIGH GAIN WITH STAFF 1 pg 28 F3 7

8670994-502 ANTENNA, LOW GAIN WITH STAFF I P9 2
6

El F

SEB33100733-301 STAFF, I6MM L .S . I pq 26 El 0 8I001

SEB39105248-303 OR
KA I Pg 13 A8 A 04008

SEB39105667 TONGS ( 3 2  INCH) 2 Pg 13 A7 A 04009

5EE39100317-203 GNOMON I pg 13 013 A 54012

SEB39106130-301
OR 3D7 TOOL RSVP., T

0
E 5 0 H I N G
- 4 0 3
.

I PA 11 03 A 04029

TBD LUNAR '
H A N
D  
T O
O L  
C A
R R
I E
R

1 pg 11 02 A G4035

SE839105725 SCOOP,5MALL(ADJUSTABLE) 1 P9 13 012 A G4035.2

SEB39100319-207 HAMMER 1 pg 13 A9 A 04035.3

TM CHART. COLOR 1 P9 13 013 A G4035.4

' T B D BAGS.EXTRA SAMPLE COLLECTION 3 P9 19 05 A 04048

TBD DRILL ASSY, APOLLO L .S . I pg 24 C3 C 14047

TIP PALLET. LOU AEI  CHASSIS I Os ; AI A 03067

Tic) SAMPLE COLLECTION BAGS pg 15 & 19 A6 A

TBD 20 BAG DISPENSER
(FLAT SAGS) I Pq 17 A10 A

8670957-502 AMBLE ASSY, LCRU/LRV/TV I pg 28
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MATERIALS L I S T
PARTS NUMBER &

DASH NUMBER OF ITEM PART NOMENCLATURE MAX LRV
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LPV STOWAGE
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REVISION LETTER

8779692-501 CABLE STOWAGE ADAPTER E L M . / 1 pg 28 ' F

B710692-502 CABLE STOWAGE ADAPTER ER.H. I 1 pg 28 F A1042

8671561-501 POST ASSY-LCRU ER.H. / I Pg 2
8

F

8671562-501 POST ASSY-LCRU ( L . H . ) I pg 28 F

5E833100770-301 BAS ASSY, L . H .  PAYLOAD
STOWAGE, LAB EQUIPMENT I pg 21 A

5EB33100749-301 BAG ASSY , R.H. PAYLOAD
STOWAGE, LRV EQUIPMENT I pg 22 C
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LRV AFT PALLET

BUDDY SLSS

FIT CRITERIA

Pal let  Pins ( 4 )  seated i n  LRV Post Holes w i t h  lower
l e f t  p a l l e t  ear  against  LRV l a t ch  backplate. P a l l e t
cannot be moved a f t .

LRV securing s t rap  routed through B-SLSS Bag Handle and
Strap Velcro Patch mated t o  Velcro Patch on f r o n t  o f  LRV
back r e s t .  B-SLSS bag i s  loose ly  constra inted.
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REFERENCE NUMBER
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FIT CRITERIA
RECORDING PENETROMETER

Penetrometer sha f t  should be bottomed-out i n  f i r s t  hole from l e f t -
hand s ide o f  LRV a f t  p a l l e t ,  penetrometer ground plane f o o t  pads
are c lear  o f  top p a l l e t .  Ve l c r o  s t rap  mated w i th  ve lcro  on
pal le t  t o  provide a snug f i t .

ADJUSTABLE TRENCHING TOOL

Tool handle should be bottomed-out i n  t h i r d  hole from top l e f t -
hand s ide o f  LRV a f t  p a l l e t ;  t o o l  adjustment mechanism i s  c l ea r  o f
top o f  p a l l e t .  Ve l c r o  s t rap  mated w i th  ve lc ro  on p a l l e t  t o
provide a snug f i t .

LUNAR DUST BRUSH

Brush i n  bag, s t r ap  over brush body f o r  v e r t i c a l  r e s t r a i n t ,
velcro on s t rap  mated w i th  ve lc ro  on bag.

LUNAR HAND TOOL CARRIER (HTC)

A. HTC Removal

1) Remove lower r i g h t  p a l l e t  launch res t r a i n  p i n .

2) P u l l  t o p  r i g h t  p a l l e t  HTC handle up u n t i l  p i n  c lears
r igh t  HTC ear.

3) P u l l  p i p  p in  lanyard upward u n t i l  two p ins c l ea r  l e f t
HTC hinge halves (ea rs ) .

4) HTC can be removed.

B. HTC I n s t a l l a t i o n

1) L e f t  HTC hinge halves (ears )  a re  inser ted i n t o  p a l l e t
dev ises ,  p i p  p ins automat ical ly  engage HTC ears,  p ins
protrude below c l ev i s .

2) To p  r i g h t  HTC la t ch  keeper ear  i s  inser ted  i n t o  top  r i g h t
c lev is ,  l a t c h  automat ical ly  engages.

3) HTC restra ined i n  three d i rec t ions .

C. HTC P ivo t

1) R i g h t  p a l l e t  HTC handle i s  pu l led  upward u n t i l  p i n
clears HTC la t ch  keeper ear.  HTC can now be swung
to the  l e f t .

2) R i g h t  HTC la t ch  keeper ear  i s  inser ted  i n t o  p a l l e t
c lev is ,  l a t c h  automat ical ly  engages. HTC rest ra ined i n
three d i rec t ions .

10



BAG, LUNAR SURFACE
SAFETY LINE AND
LENS BRUSHS

REFERENCE NUMBER
AND ZONE CODE
A1,A2,A3,A4,A5

-FORWARD
-:CHASSIS

MOUNTS

, (--FRONT VIEW
OF LUNAR DUST BRUSH

LUNAR ROVING VEHICLE
- -
S
T
O
W
A
G
E
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EXTENSION TOOL

Extension t oo l  i s  inser ted  as shown and i s  bottomed-out
in Hand Tool C a r r i e r  (HTC) i n t e r i m  stowage re ta ine r
(tube). L o o s e  f i t .

TONGS (32 INCHES)

Tongs "T "  handle i s  inser ted  i n t o  HTC t r a y  and handle
is enclosed (over-center)  i n  HTC c l i p  r e t r a i n e r  bracket
s lo t .

ADJUSTABLE SAMPLING SCOOP

HAMMER

GNOMON

FIT CRITERIA

Scoop i s  inser ted  i n t o  HTC re ten t ion  bucket as shown.
Loose f i t .

HTC RETENTION BAR (LEFT)

HTC re tent ion  bar  l a t ch  p i n  secured by l a t c h  on HTC
frame; bosses on re ten t ion  bar  v e r t i c a l l y  res t ra ins  tongs,
extension t o o l ,  and scoop.

Hammer face inser ted i n t o  HTC t r a y  as shown and handle i s
enclosed (over-center)  i n  HTC c l i p  re ta i ne r  bracket s l o t .

Gnomon legs a re  inser ted i n t o  HTC cup. Gnomon tube i s
enclosed (over-center)  i n  re ten t ion  c l i p s .

HTC RETENTION BAR (RIGHT)

HTC re ten t ion  bar  l a t ch  p i n  secured by l a t ch  on HTC.
Bossess on re ten t ion  bar  v e r t i c a l l y  res t ra ins  hammer and
Gnomon.

12



FORWARD:

REFERENCE NUMBER
AND ZONE CODE
A2,A7,A8,A9,Al2,A13

NOTE: LUNAR HAND TOOL
CARRIER REMOVED FROM
PALLET FOR CLARITY

GNOMON

CHART, COLOR

HTC RETENTION BAR
(RIGHT)

HTC RETENTION BAR
(LEFT)

HAMMER

13

EXTENSION TOOL

ADJUSTABLE
SAMPLING SCOOP

TONGS
1  (32-

INCH)

LUNAR HAND
TOOL CARRIER



SAMPLE COLLECTION BAGS

FIT CRITERIA

Bottom co l l ec t i on  bag s t rap  i s  secured t o  HTC prong; c l i p
retention handle almost ve r t i ca l  and c l i p  re ten t ion  p in
protrudes through f r o n t  c l i p  face a f t e r  top  o f  co l l ec t i on
bag i s  s e t  i n t o  c l i p s .  C o l l e c t i o n  bag i s  res t ra ined i n
three d i rec t ions .

14



PALLET,
LRV AFT CHASSIS

CLIP RETENSION
HANDLE

LUNAR HAND TOOL CARRIER

SAMPLE COLLECTION BAGS

FORWARD
CHASSIS
MOUNTS

:LUNAR ROVING VEHICLE
TOWAG.E ZONE
.
S.

REFERENCE NUMBER
AND ZONE CODE
A2,A6

15
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20 DOCUMENTED SAMPLE BAG DISPENSER (DSBD)

DSBD female shoe mated w i th  HTC male shoe; l a t c h  handle
upper ear  latched above HTC male shoe v e r t i c a l l y
restrain ing DSBD.

CORE TUBE CAP ASSY

FIT CRITERIA

Core tube cap assy female shoe mated w i th  HTC male shoe.
HTC l a t ch  face contacts HTC male shoe res t ra in ing  core
tube cap assy i n  three d i rec t ions .

16
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NOTE:LUNAR HAND TOOL
CARRIER REMOVED FROM
PALLET FOR CLARITY

20-DOCUMENTED
SAMPLE BAG DISPENSER

(FLAT BAGS)

LUNAR HAND TOOL CARRIER

LATCH
HANDLE

REFERENCE NUMBER
AND ZONE CODE
A2,A10,All

CORE TUBE
CAP ASSY

FORWARD
CHASSIS

.

.
M
O
U
N
T
S
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SAMPLE COLLECTION BAGS

FIT CRITERIA

Bottom co l l ec t i on  bag s t rap  i s  secured t o  p a l l e t  prong;
c l i p  re ten t ion  handle ro ta ted s l i g h t l y ,  passed hor izonal ly
via s t rap .  C o l l e c t i o n  bag top  bar  inser ted i n t o
pa l le t  c l i p s .  C l i p  re ten t ion  handle ro ta ted almost
ve r t i ca l ;  r e ten t i on  p in  protrudes i n t o  f r o n t  c l i p  face.
Collection bag i s  rest ra ined i n  three d i rec t ions .

18
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FIT CRITERIA

16MM DATA ACQUISITION CAMERA MAGAZINE

16m DAC magazine long ax is  hor izonta l  w i t h  50% o f  magazine
showing above small pocket  edge. Magazine f i t s  l oose ly.

70MM LUNAR SURFACE HASSELBLAD CAMERA MAGAZINE

Magazine dark s l i d e  ( f l a t  s ide)  down i n  la rge  pocket,
no other  p re fe ren t ia l  o r i en ta t i on .  Magazine f i t s  l oose ly.

20
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BAG ASSY, L.H.  PAYLOAD STOWAGE,
LRV EQUIPMENT

REFERENCE NUMBER
AND ZONE CODE
B1

21



BAG ASSY, R.H.
PAYLOAD STOWAGE,
LRV EQUIPMENT
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FIT CRITERIA

LASER RANGING RETRO REFLECTOR (LR3)

LR
3 
o
n  
L
M
P  
s
e
a
t  
p
a
n
,  
o
u
t
b
o
a
r
d  
s
e
a
t  
b
e
l
t  
i
s  
i
n
s
e
r
t
e
d

through LR
3 
c a r r y  
h a n
d l e .  
I n
b o
a r
d  
s
e
a
t  
b
e
l
t  
i
s  
m
a
t
e
d

with outboard seat  b e l t  and i s  ),00ped through seat  back
and Velcro areas a re  mated. L R i  i s  loose ly  rest ra ined
on seat  i n  a l l  t h ree  d i rec t ions .

APOLLO LUNAR SURFACE DRILL (ALSD)

ALSD under LMP seat  pan and res t ing  on lowered LMP f r o n t
seat brace. N o  r e s t r a i n t  except t h a t  provided by
LRV s t ruc tu re .

23



SEAT BELT
(OUTBOARD)

REFERENCE NUMBER
AND ZONE CODE
C2,C3

24

SEAT BELT
(INBOARD)

LMP SEAT PAN

LASER RANGING
RETRO REFLECTOR

APOLLO LUNAR
SURFACE DRILL

iii



FIT CRITERIA

25

LOW GAIN ANTENNA ([GA)
A. [ G A  S t a f f  I n s t a l l a t i o n

1) [ G A  snaps i n  locked pos i t i on  when inser ted i n  LRV
handhold receptacle.

2) S t a f f  cannot be removed when handhold button i s
not depressed.

3) S t a f f  can be rotated f r e e l y  when s t a f f  handle i s
pushed downward.

4) S t a f f  handle moves up approximately 3 /8 "  when
released, prevent ing s t a f f  from ro ta t i ng .

5) C r i t e r i a  3  and 4 sha l l  be  s a t i s f i e d  f o r  any s t a f f
rotat ional  pos i t i on  (17"  i n t e r v a l s ) .

6) A  s t a f f  can also be ro ta ted ( f i n e  adjustment) v i a
an in te rna l  f r i c t i o n  c lu tch  when s t a f f  handle i s
rotated.

7) S t a f f  removes w i th  s l i p  f i t  when handhold button
is depressed.

B. LGA E lec t r i ca l  Connections (Reference Pages 2 6  and 28
1) LGA cable secured by Velcro s t rap  a t  LRV console.
2) C a b l e  inser ted i n t o  two c l i p s  on f r o n t  r i g h t  LRV

chassis.
3) Connector  cannot be rotated o r  moved outward when

mated w i th  b lue color-coded ( formost)  LCRU
connector.

4) C a b l e  r igg ing  length t o  permit  360'  aximuth
rotat ion o f  [GA f o r  any antenna e levat ion  angle
from 0 '  t o  9 0 ' .

16MM LS STAFF INSTALLATION

1) 16mm LS s t a f f  snaps i n  locked pos i t ion  when
inserted i n  LRV handhold receptacle.

2) S t a f f  cannot be removed when handhold but ton i s  n o t
depressed.

3) S t a f f  can be rotated f r e e l y  when s t a f f  handle i s
pushed downward.

4) S t a f f  handle moves up approximately 3 /8 "  when
released preventing s t a f f  from ro ta t i ng .

5) C r i t e r i a  3  and 4  sha l l  be s a t i s f i e d  f o r  any s t a f f
rotat ional  pos i t i on  O r  i n t e r v a l s ) .

6) S t a f f  removes w i th  s l i p  f i t  when handhold button
is depressed.



REFERENCE NUMBER
AND ZONE CODE
D1,E1
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LCRU
A. LCRU I n s t a l l a t i o n

B. LCRU E l e c t r i c a l  Connect ions

HIGH GAIN ANTENNA (HGA)
A. HGA S t a f f  I n s t a l l a t i o n

FIT CRITERIA

LCRU mounted w i t h  r a d i a t o r  sur face  up ( c o n t r o l  pane l  t o  l e f t  s i d e  o f
LRV) and i n s e r t e d  on to  LRV p o s t  w i t h  l e v e r i a t c h e s  as  shown. L e v e r -latches as  shown. L e v e r - l a t c h e s  r o t a t e d  90 h o r i z o n t a l  a f t .  LCRU
rest ra ined i n  these d i r e c t i o n s .

LCRU/LRV/TV cab le  ze ro  G connector  ( f r om  l e f t  LRV recep tac le )  i s
mated t o  l e f t  r e a r  LCRU connector.  Z e r o  G connector  l o c k i n g  mecha-
nism "overcen te r "  when handle i s  pushed inward toward LCRU. C a b l e
boot ie  pushed inward and i n t e r n a l  b o o t i e  Ve lc ro  mated w i t h  Ve l c ro
patch on ze ro  G connector  handle.  C o n n e c t o r  cannot be r o t a t e d  o r
moved outward.

1) HGA s t a f f  i n s e r t e d  i n t o  l e f t  (ou tboard)  LRV recep tac le  w i t h  HGA
lock wheel p o i n t e d  o u t  board.

2) HGA s t a f f  cannot be  r o t a t e d .

3) HGA s t a f f  bayonet l o c k i n g  coup le r  i s  pushed downward and r o t a t e d
clockwise.

4) Bayonet l o c k i n g  coup le r  i s  l ocked  when i t  cannot be r o t a t e d  w i t h -
out app ly ing  downward f o r c e .

5) HGA s t a f f  i s  f r e e  o f  p l a y  and cannot be r o t a t e d .
B. HGA E l e c t r i c a l  Connect ions

1) HGA cab le  rou ted  as  shown, r e d  HGA connector  mated w i t h  r e d  r e a r -
most LCRU connect ion.  C a b l e  cannot  be r o t a t e d  o r  moved outward.

GROUND COMMENDED TELEVISION ASSY (GCTA)
A. Te l e v i s i o n  Cont ro l  U n i t  (TCU) S t a f f  I n s t a l l a t i o n

1) TCU s t a f f  i n s e r t e d  i n t o  r i g h t  (outboard)  LRV recep tac le  w i t h  TCU
crook fo rward .

2) TCU s t a f f  cannot  be  r o t a t e d .

3) TCU s t a f f  bayonet l o c k i n g  coup le r  i s  pushed downward and r o t a t e d
clockwise.

4) Bayonet l o c k i n g  coup le r  i s  locked when i t  cannot  be r o t a t e d  w i t h -
out app ly ing  downward f o r c e .

5) TCU s t a f f  i s  f r e e  o f  p l a y  and cannot  be r b t a t e d .
B. C o l o r  Te l e v i s i o n  Camera I n s t a l l a t i o n

1) L e f t  camera s l i d e  i s  i n s e r t e d  i n t o  t e l e v i s i o n  c o n t r o l  u n i t  (TCU)
ears, and r i g h t  l o c k  l e v e r  i s  r o t a t e d  down. Camera  i s  cons t ra ined
in t h r e e  d i r e c t i o n s .

C. T C U  E l e c t r i c a l  Connector

1) LCRU/LRV/TV cab le  rou ted  as shown, and ze ro  G connector  ( f rom
r i g h t  LRV recep tac le )  i s  mated w i t h  upper TCU connector.
Zero G connector  l o c k i n g  mechanism "overcen te r "  when ze ro  G
connector handle i s  inward toward TCU. C a b l e  connector  cannot
be ro ta ted  o r  moved outward f rom TCU.

D. C o l o r  TV Camera E l e c t r i c a l  Connect ion

1) C o l o r  TV c a b l e  i s  rou ted  as  shown and mated w i t h  connector  on
rear o f  c o l o r  TV camera. Z e r o  G connector  l o c k i n g  mechanism
"overcenter" when Zero G connector  handle i s  inward  toward
co lo r  TV CAMERA. C a b l e  connector  cannot be r o t a t e d  o r  moved
outward f rom c o l o r  TV camera.
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TELEVISION
CAMERA UNIT
WITH STAFF

COLOR TV
CAMERA

COMMUNICATION
RELAY SYSTEM (LCRU)

REFERENCE NUMBER
AND ZONE CODE
Fl,F2,F3

CABLE ASSY
LCRU/LRV/TV FORWARD

CHASSIS
MOUNTS

CABLE STOWAGE ADAPTER
TYPICAL BOTH L.H. &  R.H.

...FORWARD:
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ANTENNA, HIGH GAIN
WITH STAFF
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