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NASA-S-67-6786

LM WEIGHT

© NOMINAL LUNAR LAUNCH WEIGHT AND ABORT WEIGHT

© NO SIGNIFICANT AWT BETWEEN ASCENT NOMINAL
AND ABORT - EXCLUSIVE OF STOWABLES

© OFFLOADING OF STOWABLES ON SURFACE RESULTS
IN ABORT AWT (+180 TO +76)

WEIGHT-MISSI1ON DESIGN

© WEIGHT-PERFORMANCE



NASA-S-67-6789

WEIGHT SUMMARY

NOMINAL LUNAR MISSION CURRENT STATUS
SEPTEMBER 29, 1967

ASCENT STAGE
RCS PROPELLANT
APS PROPELLANT
.DESCENT STAGE
DPS PROPELLANT
TOTAL SEP - WT

TOTAL EARTH LAUNCH

4,821
510
4,197

4,581

17,501

32,654

32,200

EARTH LAUNCH WT
571 USABLE CAPACITY
5019 USABLE CAPACITY
EARTH LAUNCH WT

17,510 USABLE CAPACITY

32,000 LIMIT WT



NASA-S-67-6779

DESCENT INERT VS ASCENT LIFTOFF WEIGHT

| A - ABORT MISSION + - CURRENT STATUS
ASCENT N - NOMINAL MISSION

LIFTOFF
WT, LBS CURRENT
10,800 - STOWAGE -

10,600 —

10,400 —~ 80 N MI ORBIT
DPS PROP FULL

AVp = 7332

Ispp = 296.4
10,200 — AVp = 6130

Ispp = 303

10, 000 ] -1 | ] | ]
4000 4200 4400 4600 4800 5000 5200 5400

DESCENT INERT WT, LBS

5600



NASA-S-67-6785

WEIGHT NORMALLY JETTISONED ON LUNAR SURFACE

CFEHDWE =9
PLSS (2) - 150.2
LiOH CANISTERS (4) - 20.0
EV BOOTS (2 PAIR) - 9.4
FOOD ST
EMU MAIN KIT | = 244
TV SYSTEM U146
CAMERA AND EQUIPMENT - 10.2
- 220.9°

WEIGHT NORMALLY ADDED TO ASCENT
LUNAR SAMPLES + 41,0*

* 180 LB ASCENT STAGE PENALTY FOR ABORT MISSION



NASA-S-67-6780

DESCENT INERT VS ASCENT LIFTOFF WEIGHT

ASCENT N - NOMINAL MISSION

A - ABORT MISSION + - CURRENT STATUS

— O - FULL RCS TANKS
— O - FULL RCS TANKS + PENDING CHANGES

LIFTOFF
WT, LBS CURRENT
10,800 — STOWAGE
OA<—
<>A<—
10,600 |
A
10,400 - 80 N MI ORBIT oy —
DPS PROP FULL L
AVp = 7332 N
Ispp = 296.4 5
10,200 - AV = 6130 N
Ispy = 303
10, 000 | | | | | 1 | |
4000 4200 4400 4600 4800 5000 5200 5400 5600

DESCENT INERT WT, LBS



NASA-S-67-6787

PENDING LM CHANGES
ASCENT STAGE

STRUCTURE MOUNTING FOR OPS | PLSS STOWAGE
EV VISORS, GLOVES AND EMU MAINTENANCE KIT

CAMERA CONFIGURATION CHANGES

+ 7

+13

+ 16
36




NASA-S-67-6781

DESCENT INERT VS ASCENT LIFTOFF WEIGHT

A - ABORT MISSION + - CURRENT STATUS
ASCENT N - NOMINAL MISSION O - FULL RCS TANKS
LIFTOFF —=N'- LESS CONT ABORT OFF DESCENT O - FULL RCS TANKS + PENDING CHANGES
WT, LBS CURRENT
10,800 — STOWAGE
A
A
10,600 |-
. +A
10,400 - 80 N MI ORBIT oN
DPS PROP FULL N
AVp = 7332 .
ISpD = 206.4 +
10,200 |- AVp = 6130 N
Ispp = 303 TN
10, 000 l | | l ! ! 1 |
4000 4200 4400 4600 4800 5000 5200 5400 5600

DESCENT INERT WT, LBS



NASA-S-67-6784

DESCENT INERT VS ASCENT LIFTOFF WEIGHT

A - ABORT MISSION + - CURRENT STATUS
ASCENT N - NOMINAL MISSION & - FULL RCS TANKS
LIETOFF  N'- LESS CONT ABORT OFF DESCENT O - FULL RCS TANKS + PENDING CHANGES
WT, LBS CURRENT - PROPOSALFOR =i |
10,800 — STOWAGE DESCENT STOWAGE
OA
A
10, 600
+
A
OA -
<>A -
10,400 — 80 N MI ORBIT Oy oN ~
DPS PROP FULL N gA "
AVp = 7332 O\ N
10,200 — AVp = 6130 '
lSpA = 303 +Nl +N|
10, 000 1 l l l | | 1 |
4000 4200 4400 4600 4800 5000 5200 5400 5600

DESCENT INERT WT, LBS



NASA-S-67-6788

POSSIBLE DESCENT STAGE STORAGE MODIFICATIONS

ADDITIONAL ITEMS STOWED IN DESCENT STAGE
WHICH WERE IN ASCENT

SAMPLE RETURN CONTAINERS + 40.0
TV SYSTEM + 14.6
LiOH RECHARGES (4) + 20,0
FOOD + 4.4
CAMERA AND EQUIPMENT + 15.7
CFE HDWE + 9.1
| 103.8
STRUCTURAL PENALTY + 30,0
WEIGHT NORMALLY JETTISONED ON LUNAR SURFACE
CAMERA EQUIPMENT - 4.0
PLSS (2) - 150.2
EV BOOTS (2 PAIR) - 9.4
FOOD - 26
EMU MAINTENANCE KIT - .4
166. 6"
WEIGHT NORMALLY ADDED TO ASCENT
SAMPLE RETURN CONTAINERS + 26.8
LUNAR SAMPLES + 410
CAMERA EQUIPMENT + 9.5
SRC CONTENTS + 13,2
90.5*

“76 LB ASCENT STAGE PENALTY FOR ABORT MISSION



'DESCENT STAGE STOWAGE MODULE

© CREW SAFETY IN OPERATIONS AT VEHICLE INTERFACES
O 'BALANCE' NOMINAL AND ABORT STOWAGE LOADS

© ENHANCE OPERATIONAL EFFICIENCY ON THE LUNAR
SURFACE



NASA-S-67-6783

DESCENT INERT VS ASCENT LIFTOFF WEIGHT

A - ABORT MISSION
N - NOMINAL MISSION

+ - CURRENT STATUS

<& - FULL RCS TANKS

ASCENT
LIFTOFF N'- LESS CONT ABORT OFF DESCENT ~ © - FULL RCS TANKS + PENDING CHANGES
WT, LBS CURRENT  PROPOSAL FOR ‘

10,800 - STOWAGE DESCENT STOWAGE

\ou
ON
10,600 |- \
+
: OA\\ REDUCE
oA
© LM ACTIVE REND
10,400" /= 80N ML ORBIT ON oN N\ © LUNAR ORBIT T0 40 N M
DPS PROP FULL N, OA © HOVER TIME 50 SEC
AVp = 7332 oN o H
spp = 296.4 SN
10,200 = AVp = 6130 N
lSpA = 303 +Nl +N| \
10, 000 | | | | | |
4000 4200 4400 4600 4800 5000 © 5200 5400

DESCENT INERT WT, LBS

5600

f—



NASA-S-67-6782

DESCENT INERT VS ASCENT LIFTOFF WEIGHT

A - ABORT MISSION | + - CURRENT STATUS
ASCENT N - NOMINAL MISSION O - FULL RCS TANKS
UIFToFF N~ LESS CONT ABORT OFF DESCENT ~ © - FULL RCS TANKS + PENDING CHANGES
WT, LBS CURRENT ° PROPOSAL FOR
10,800 — STOWAGE  DESCENT STOWAGE |
© DECREASE DESCENT AV 160 FPS
N, BY INCREASING THROTTLING
o CAPABILITY AROUND FTP + 5%
10,600 |-
© INCREASE DESCENT Isp = 4.6 SEC
REDUCE
© LM ACTIVE REND
10,400 |~ 80 N MI ORBIT : \_ © LUNARORBITTO40NMI
DPS PROP FULL N ON « © HOVER TIME 50 SEC
AVp = 7332 oy N\ N
Ispp = 296.4 T \\ N
10,200 - AVp = 6130 N \ ‘o
“ | Ispp = 303 e
S
AN \
10'000 ] , | | | | ] a L\ |
4000

4200 4400 4600 4800 5000 5200 5400 5600
DESCENT INERT WT, LBS -



NASA-5-67-6790

LM SHOPPING LIST

DECREASE

INERT WT
ELIMINATE EXCESS WIRE LOOPS AND PIG TAILS | - 50
REDUCE STAY TIME TO 22 1/2 HOURS (ONE BATTERY) - 134
REDUCE PLSS BATTERIES AND LiOH CANISTERS - 20
REDUCE Hp0 AND 09 REQUIREMENTS (22 1/2 HOURS) - 60
LM AV REDUCTION (160 FPS) ASSOCIATED WITH MOD IFICATIONS - 320

OF DESCENT ENGINE THROTTLING (£5 PERCENT FTP)



NASA-S-67-6791

. THRUST,
LB

TIME HISTORIES OF POWERED DESCENT
THRUST

= ===— HI-LEVEL THROTTLING (PROPOSAL)
ACTUAL

== == a=  COMMAND

3
18%10 wwy, THROTILE LIMIT
16 1~

f \\\\
14 =4 ~ o
12 Mo
—! l<~—TRIM PHASE \ HI-GATES
L e e =
sFU N

THROTTLE LINE W
° \ « VERTICAL
4 B DESCENT
o L = BRAKING . ,

— .
] ] | | | | | | | | | | | | 11 | | |

0 80 160 240 320 400 480 560 640 720

ELAPSED TIME FROM IGNITION, SEC-



NASA-S-67-6792

DESCENT ENGINE THROTTLING CHANGE IMPACT

.C.) CURRENTLY ENGINE CONSTRAINED SUCH THAT NO OPERATIONAL CAPABILITY
EXISTS IN 60 PERCENT TO FTP REGION

O PROGRAM TO INVESTIGATE THROTTLE ABOUT FTP +5 PERCENT IS UNDERWAY

O A QUAL PROGRAM
© ENGINE
© SOFTWARE



