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7.0 MLV-SAT-V-4(S)B

The SAT-V-4{S)B (See Figure 7-1) is a Saturn V vehicle with lengthened
first stage, adapted te accept attachment of four 120-inch diameter solid
moters.

The vehicle as defined in the trade study activity and studied in detail
in the Phase II activity is a feasible and cost effective configuration and
is, therefore, a logical candidate to provide payloads in excess of those
currently available with the Saturn V vehicle. No major problem areas
were identified for either develpopment or productien of this vehicle.

7.1 CONFIGURATION SELECTION (PHASE I}

By varying thé number of solid recket motor segments {and thus solid
propellant weight), and considering both optimized length and fixed length
core stages, a number of related SAT-V-#{S5)B vehicles wer¢ evolved.
Payload capability and costs were established for these vehicles in order
to choose one arrangement for more detailed analysis.

7.1.1 Candidate Configurations

For the trade study both two and three stage operation was considered.
The vehicle height was fixed at 410 feet for both the two and three stage
configurations. Prdpulsion and engine type for all stages was fixed to
correspond to the baseline AS-516 vehicle. Varying weights of propellant
and corresponding stage lengths were studied for all stages. Four l20-inch
solid propellant rocket motors were attached to the vehicle for thrust
augmentation. The number of segments in the ")
solid motors was varied between five and seven.
The characteristics of each solid motor were
specified by MSFC. Significant solid moter
parameters are shown in Table 7-1. The ve-
hicle liftoff weight was varied to maintain a
liftoff thrust-to-weight of apprexirnately 1.25.
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7.1.2 Trade Studies
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Figure 7-2 is typical of the parametric

performance data prepared for the trade study. ZERO MOTORS o
Figure 7-2 illustrates the net payload versus o e =
the number of segments in the 120-inch motors ) 4 :
for the three-stage vehicle. This curve shows ? m.ursti:mms !

twé conditions, optimized first-stage pro-

pellant weight with the upper stage propellant FIGURE 7-2 TRADE STUDY
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FIGURE 7-3 TRADE STUDY
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weights fixed, and propellant weights for all stages optimized., For the
optimized vehicles, the §-IVB stage would have to be leng_th-ened aproxi-
mately 14 feet while the S-II stage remains at its standard length and the
S-1IC stage is increased in length by about 28 feet. A similar study of
two-stage vehicles shows the optimum core vehicle to be basically a
standard S-II stage and a 28-foot longer MS-IC stage.

The Figure 7-2 data dernonstrates that:

a; Payload increases approximately 4.5 percent with each additional
solid motor segment (increased solid propellant weight).

b. Payload gains of approximately 3 percent accrue by optimizing
propellant weights in all stages.

Figure 7-3 compares the payload cost
efficiency of using various solid motor

. 1 weights {numbers of segments) with either
FIYER URFER STACES fixed or optimized core stages. It should
. be noted that the major difference between
_ AN _L optimized vehicles and fixed upper stage
A { _L® vehicles is the transfer of 100, 000 pounds
of propellant from the $-IC to the S-IVB
stage. The resultant increase in $-IVB
cost only allows a 1. 5 percent improvement
in cost efficiency even though payload is
improved 3 percent.

COST EFFECTIVENESS (408 OF R
8
l

= RASELINE |

f
[ | | Ejinc.e study ground rules specified that
3 ! upper stage meodifications be minimized,
a fixed length upper stage vehicle was
chosen for the next phase of study. The

) &
NG OF SFGMENTS

COST DATA selected vehicle is indicated on Figures
7-2 and 7-3 as ""Baseline. "
7.2 DESIGN STUDY VEHICLE (PHASE II)

The single SAT~V-4(5)B selected during the Phase I activity was
defined in detail, its capabilities and characteristics were determined
and its resource requirements established.
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7.2.1 Vehicle Description

The baseline SAT-V-4(§5)B vehicle is shown in Figure 7-1. It in-
corporates standard length upper stages and a 28-foot longet first-stage
augmented by four seven-segment 120-inch rocket motors. The solid -
motors, as designated by MSFC, conform to preliminary designs developed _
by United Technology Center for Titan [II-C applications. Each motor '
has an initial sea level thrust of 1. 4 million pounds and a propellant
weight of 579, 000 pounds. Each motor has a liquid injection (N,O,) B
thrust vector control system to augment the contrel capabilities of the
gimbaled F -1 engines during flight through the max q regime. The liguid
core stages of SAT-V-4(S)B are equipped with standard F-1 and J-2
engines. The first stage of the vehicle is rotated 45 degrees from its
position in the standard Saturn V configuration to minimize the impact
on launch facilities and operations. The second stage is standard
S-1I length with a propellant capacity of 930, 000 pounds. The third
stage (for three-stage applications) is standard $-IVB length with 230, 000
pounds propellant capacity. Since study funds and timing were limited,
the desirable increased length S-IVB was not studied and the S-II stage
for MLV-SAT -V-25(5) was used directly on SAT-V-4(S)B.

7.2.2  Design Study Results P m'uuc’lu%m H
9%
5T

The SAT-V-4{5)B two-stage DIRECT ASCENT

payload capability to 100 nau- L
tical miles orbit is 379 thou- 180 ] [3
sand pounds and its 72 hour ' :
lunar injection three-stage
capability is 139 thousand
pounds.

/4

8
/i

NET PAYLOAD 10° LS
/Z
’

g

Use of this vehicle was
also considered for application
where the core vehicle {liquid <
stages without solids) could b
be flown by itself or with only
two strap-on solid motors, FIGURE 7-4 ORBIT ALTITUDE -
The payloads identified for AZIMUTH PAYLOAD CAPARBILITY
these alternates are as shown
in Table 7-II. | )

200 W
ORBIT ALTFTUDF-NM

Additional studies identified information useful for mission planning.
Payloads available for various orbital altitudes between 80 and 300 3
nautical miles and launch azimuths between 45 degrees and 180 degrees
are shown in Figure 7~4. Polar and near polar orbit payleads are shown
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TABLE 7-II PAYLOAD CAPABILITY

Core Vehicle Without Solid Motors

To/Wg =1.25

Wpy = 7,387, 368 1b

TO/WO =1.18

wPl = 4,740,350 1b

Core Vehicle With Two Solid Motors

To/.wo = 1-25

Wpl = 5, 358, 842 1b

To/ W, =1.18

W) = 3,855,789 1b

Core Vehicle with Four Solid Motors

To/W_ =1.25

Wp, = 6,000,000 1b
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NET PAYLOAD (LB)

TWO-STAGE
100 NM Orbit

243,512

251, 683

320,725

330,920

379, 300

THREE-STAGE
72~hour Lunar
Injection

89, 444

117, 805

121, 549

139, 300
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- 2 STAGE VEHICLES (NOMINAL MISSION PL = 379K in Figure 7-5. Three-stage mission
[ S0 NA payload capability for a 24-hour sun

gr-g;og;src;::umc /::: synchronous orbit, and modre generally,
. payload as a function of the specific
/ / energy parameter are shown on Figure
7-6. |
POLAR. ORBi
& Significant load criteria and other data
% 50 pertinent to vehicle design are shown
: 4 on Table 7-II with comparative Saturn
é- / V values. Although max dynamic pressure
= NEAR POLAR ORBITS (q) and acceleration are reduced, compared
' (SUN SYNCHRONOUS) to SAT V, the 410-foot vehicle height
' coupled with the 33-foot diameter two-
stage payload shape has a large impact
‘on structural design requirements.
mm ™ I0- e The {irst stage cofitrol requirements of
LAUNCH AZLMUTH - DFG the SAT-V-4{S)B necessitate additiocnal
FIGURE 7-5 POLAR & SUN  control beyond the present fins and gimbal
SYNCHRONOUS ORBIT capability of the F-1's using the current
PAYLOAD CAPABILITY attitude, attitude rate control system.

Alternate control mode studies showed
that approximately a 5 percent reduction in maximum’ bending response
could be expected if an angle of attack feedback control mode were em-
ployed. The use of the liquid injection thrust vector control on the solid

motor is required for

HIGH ENERGY 24 HOUR SYNCHRONOUS ORBIT 30 seconds mear s
ORB(T T . ;
INCLINATION  PAYLOAD mum q time of flight,
as shown in Table 7-111.
. ?:aRBSITT:LU :;ws - as® W3M LBS -S’in;e the solid motor
- ’ TVG requirements are
= \ o BL 436 L85 less than the Titan III-GC,
& || h\ _ the liquid injectant tanks
N Rk oREIALS 51 \ ' will be off-loaded to carry
FIRST BURN _ y .
£ -— only the required fluid,
E \ The use of enlarged fins
\ in lieu of solid motor
5 TVC was also considered.
Jﬁ This analysis indicated
Ce] m 5 - % that the fin size for the
C, TWICE SPECIFIC ENERGY) ~ IKMISECH baseline SAT-V-4(S)B

vehicle would have to be
double that required for
AS-516 {150 square feet

FIGURE 7-6 THREE-STAGE
HIGH ENERGY MISSION
CAPABILITY
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per fin versus 75 square feet per fin). Asi SAT Y
Wind tunnel tests will be required to sub-  LOAD CRITERIA
stantiate this analysis. Because of the Max o UBSHT) L] 166
rotation of the first stage 45 degrees, the gISATMAX g @ Ly L954
flight control signal must be modified to HEIGHT (FT) e 33
compensate for the rotation. S : .
MODE GIMBALED F-1'S| GIMBALEDF-1'S
. o X PLUS N0, LITYC

Control studies of vehicles defined ON SOLIDS.
in the special study on payload sensitivities SOLID MAX, 25 pem WA
below indicated that for reduced payload DEFLECTION ANGLE
lengths for the two-stage vehicle {payload ‘SOLID TVC OPERATING  70-100 SEC NiA
densities of 5 pdund-s/feet3 and greater) EATING
and for nominal payload lengths for the AERODYNAMIC (AHI} | 653,000 2,000
three-stage vehicle, that no additional hbdll

rol bility beyond nominal for AS-516 PASE X, TEM.
contreol capability bey : a b 0’ 190%
is required for the SAT-V-4(S)B,

OTHERS MS-|C-4SH

Studies were conducted to determine ROTATED 45°

the payload envelope and corresponding

wind limitations for the vehicle with: (1) BASLINE SO WITHT /W, -1
no er minimum upper stage modifications; - P

and (2) the full structural modifications as TABLF‘_' _7 UL SIGNLFICANT
indicated for the MLV-SAT-V-4(S)A vehicle LOAD CRITERIA

in the previous fiscal year 1964 contracted
study effort, Typical results are summarized on Figures 7-7 and 7-8.
This data shows that for the nominal payload lengths {i. e., 159 feet for
the two-stage payload and 101 feet for the three-stage payload) that there
is basically no possibility of flying either the two- or three-stage vehicle
from December through March unless modifications are made to the

upper stages. With minimal modifications, the availability for launch

during these months is approximately 20 percent. This data further
shows that, with no modificatibns to the upper stages, a 95 percent or
better launch availability can be obtained for every month of the year by
reducing the two-stage payload length to approximately 70 feet (payload
density ‘equals 12. 5 pounds/foot?), The data shows, hbwever, that three-
stage applications will not have 95 percent availability with any length
payload during February and March unless the upper stages are modified.
A 50 percent or better availability for a three-stage payload length of

50 feet is possible for every month of the year with no upper stage modi-
fications.

The addition of more fuel in the first stage and the four solid motors
increases the 0.4 psi.ovérpressure distance to a value greater than the
distances between Pad A and Pad B on Launch Complex 39, Waivers for
this distance will be required for joint usage of these pads when either
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] FACTOR OF SAFETY = 1.4
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1
- NOMINAL A(5) B PAYLOAD LENGTH - 159 T, | - T
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FIGURE 7-8 THREE-STAGE WIND/PAYLOAD SENSITIVITY
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pad contains a fueled core vehicle with the solid mo‘to-z'_-s attached, The
acoustic level will require protection of personnel during launch,

Flight and crew safety are satisfactory for this vehicle. Communi-
cations for some stations may possibly be "blacked out" due to the exhaust
plume interference. Other stations, however, will have clear communi-
cations. during these periods and can provide contingpous communications.

Assuming an Apollo payload and launch e€scape system, the abort
lead time for this vehicle was developed for comparison with that of the
Saturn V. Using a solid motor TNT equivalency of 100 percent, an abort
lead time of 2. 76 seconds is required for this vehicle versus 2.19 seconds
for the Saturn V. Abort lead time is that time prior to explosion of the
vehicle that the launch escape system firing pulse must be initiated.
Other stiudies showed that no problems for abort are anticipated because
of separation dynamics.

Aerodynamic heating for the MLV ~SAT=-V-4(5)B is significantly
lower than the Saturn V. The aerodynamic heating indicator (AHI) at
653, 000 foot-pounds per square foot for the SAT-V-4(S)B is 18 percent
lower thaii the nominal SAT V AHI value of 792, 000 foot-pounds per
square foot and 30 percent below the maximum AHI value for the Saturn
V of 924, 000 foodt-pounds per square foot. The shock wave from the
solid motor nose CAp may impinge on the first stage near the intertank
and local insulation may be required.

The base heating environment is more severe for the MLV-SAT-V-
4S)B than for the Saturn V due to theé solid motor exhaust plumes. How-
ever, heat shield materials can withstand the 2200 degree F temperatures
anticipated successfully. The aft sélid motor attachment skirt will reach
2480 degrees F. Insulation Protection on the aft skirt will be required.

4 base heat shield will also be required for each of the solid motors.

The. reliability of the two- and three-stage MLV-SAT-V-4(S)B vehicle
is 0. 984 and 0.967, respectively, as compared to . 990 and . 980 for the
baseline AS-516, The lower reliability can be attributed to the modi-
fications to the stages and the addition of the strap-on solid motors.

Separation of the solid motors from the core vehicle can be accom-

plished satisfactorily using explosive separation devices and the present
Titan IIIC separation rocket motors,
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Vehicle combined loads and acoustics are illustrated in Figure 7-%.
The design loads are approximately 60 percent higher than those for the
standard Saturn V. The acoustic specification limits are exceeded at
several locations on the first stage'.; Acoustic requalification of approxi-
mately 70 percent of the acoustically sensitive components on this stage
will be required.

LALNCH
N _ ( STATIC
[ INFUGHT ) LAUNCH ) INRLIGHT | § | FIRING | LAUNCH ]
r~ 1 ! o T !
THES TRRAKS KT ml: 0575 OO P ST . —
154 SATYMERLE (580, NEW SPEC LIMITS r
"; 1654
.l‘\
a4 | N = T /] Eee---
-
- -1
&
=
a 154
1 GROUND WAKart
| . WXy E I‘.'; __p:!nmmn
. 25, 0004 WD
v N 5-11LOADS FROM
@ MLV SAT-V-251S1. -45iB
P 15,000
3 10, 00¢1
-
% [ : "f‘_
2 5,004 1 SATY
- T T -y —ad
0 S | | it

FIGURE 7-9 ACOUSTIC ENVIRONMENT AND STRUCTURAL LOADS

Major vehicle changes including the impact of structural lead increases
are summarized on Figure 7-10. Dry weight increases are also tabulated.

4.3 RESOURCES

The present stage and I. U. vendors were ass umed to be contractors
for the modified vehicle components. A dynamic test vehicle, structural
test components and two R&D rian-rating flight vehicles are required,

The existing Dynamic Test facility will be employed to test the
MLV-SAT-V-4(S)B-D. Necessary modifications include relocation of
platforms for inc reased vehicle length and an additional hydrodynamic

support.
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The $-IC stage of the dynamic test vehicle will be refurbished after
test and used as a flight article.

The 120-inch solid rocket motors with their thrust vector comtrol
system are assumed to be flight qualified in the Titan OI-C vehicle
systems.

A production rate of six vehicles per year for a period of five years
was utilized to assess production impact.

MS-IC-4(5}B

The major impact of the first stage changes on Michoud facilities
will be due to the added SRM functions and manufacture of the SRM aft
gkirt structure. -Additional assembly equipment, checkout and handling,
and transportation equipment will be required. The aft attachment
structure is a maraging steel structure requiring boring machines, welding
fixtures, and additional welding facility area. The heavier and longer
first stage will require rework of much of the existing equipment.

Major tooling and assembly requirements at Michoud inciude an
additional tank assembly station, an additional tank cleaning position,
and some additional and modified tooling. Additional warehousing,
quality assurance, and receiving inspection areas will be required.
These additions provide the capability of introducing the new configu-
ration with minimum dewntime.

Modification of the S-IC test firing stands at MTF and MSFC are
required only due to increased stage length and propellant capacity.
Solid motors will not be fired in conjunction with the stage static test.

The stage transporter and the barges must be modified to accommodate
the increased stage length. Additional solid motor handling and trans -

portation equipment will be required.

MS -11-4(S)B

Manufacturing requirements for the MS -I1-4{S)B stage are defined
by the schedule delivery dates and the stage structural modifications.
A separate stage will be manufactured to be utilized for both static
structures test and for stage dypamic test. Delivery of this static/dynamiec
{S/D) stage requires that the standard S-II production be accelerated to
accumulate sufficient stages to maintain a constant delivery rate at one
stage every two months.

The revised structural design will require modification of the fab-
rication and assembly tools for the forward and aft skirts, LH, tank
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walls, interstage and aero-fairings. The Seal Beach facilities require
a minimum of modification; the major work required is modification to
the structural test tower for the increased test loads. Some handling
equipment at Tulsa and Seal Beach will require modification as a resailt
of the increased stapge weight.

The current 5-1I prograrm transport equipment and vehicles are
compatible with the MS-II-4{5)B stage design; no modifications would
be required to handle the additional stage weight.

Due to study funding limitations, a separate MS-II-4(S)B resources
study was not made. The MS-II-25(S) stage resource data was used

without. modification for SAT-V-4{S)B.

MS-IVB-4S5)B

The engineering redesign of the standard S-IVB to convert it to the
MS-IVB-4{S)B presents no schedule or technical problems. Strengthening
the basic structuré of the stage will require a few development and
qualification tests. The techniques and procedures required for these
tests are similar to many tests conducted on the S-IVBE stage. Tools
and facilities for performing the tesis are readily available and will
not present any problem. The fabfication, assembly, checkout, and
firing test facilities used for the standard $-IVB can be adapted to the
MS-IVB-4(S)B. The machine tool capacity required to produce the
standard S-IVB is adequate to produce the same rate of MS-IVB-4(S)B
stages. The detail tooling will require numerous minor changes but
these present no schedule .probler_‘né'. The assembly and checkout towers
can be modified to accommadate the M5-IVB-4(5)B without any schedulé
complications. However, the 12 per year production rate (six for MLV -
SAT-V-4(S)B and six for Saturn IB) taxes the capability of Towers 5 and
6. The Sacramento Test Center facilities are adequate and can be adapted
to the MS-IVB-4(S)B without interference with the standard stage delivery
rates. The present transportation equipment is adeguate for the modified
stage though some strengthening will be required on selected pieces of
eguipment.

Liaunch Facility and Operations Impact

The rnodified core vehicle will be assembled according to standard
procedures in the VAB on the Mobile Launcher and will subsequently be
transported to the pad where the solid rocket motors will be attached.
The solid motor segments will be assembled in a Mobile Assembly and
Handling Structure (MAHS), at a site to be provided, and transported by
this MAHS to the launch pad for subsequent assembly of the solids to the
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SRM MOBILE ASSEMBLY & HANDLING STRUCTURE  -4{S)B @
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FIGURE 7-11 MOBILE ASSEMBILY AND HANDLING STRUCTURE

core vehicle, The MAHS will mate with the mobile launcher for this
assembly operation and handling equipment within the MAHS will be
utilized for placement of the solid moters against the core vehiéle (see
Figure 7-11). After assembly of the selid motors, the MAHS will be
removed and replaced by the service tower. Normal operations for the
core vehicle will be resurned and additional operations as required for
solid motor final checkout and arming will be accomplished,

The existing VAB with work platform locations altered and the
existing launch pad and its existing flame tranch can be utilized. The
crawler transporter roadways are sufficient for this vehicle with the
exception of the requirement for some additional ¢rawler transporter
roadways as required for access to the solid motor assembly site. Major
impact areas include the development and construction of the MAHS and
modifications to the fnobile launcher (ML) to increase its deck load
capacity, to relocate the swing arms, to relocate the tail service masts
and holddown structure, and to enlarge thé aspirator hole to allow additional
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space for the solid rocket motor nozzles. Insulation in selected areas
will be required to protect the ML during launch.

The total cost for the modification and additions described is 177. 3
million dollars. Of significance is the fact that a major portion of this
cost is due to the requirements for a new as well as a medified mebile
launcher (ML) and a new as well as a modified mobile service structure
(MSS). These new items are forced because of the ground rule which
limits the time between the last standard SAT V launch and the first
MLV-5AT-V-4(S)B launch to five months. If this time could be extended
to preclude these new items, the above cost could be reduced by approxi-
mately 80 million dollars.

Schedule

Within the study ground rules and after an analysis of the required
design and development plans and manufacturing impact, a schedule
for development and production of this vehicle was prepared (see Figure
7-12). This schedule shows that the MLV-SAT-V-4(S)B first flight
vehicle for mission applications can be available 41 months after hard-
ware Authority to Proceed (ATP).
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FIGURE 7-12 SAT-V-4(5)B VEHICLE DEVELOPMENT AND DELIVERY PLAN
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A vehicle cost sumamazry is shown in Table 7-IV.

TABLE 7-1V SAT-V-4(5}B COST SUMMARY

COST - DOLLARS [N MILLIONS DEVELOPMENT OPERATIONAL TOTAL
STAGE ENGINE | STAGE ENGINE
LAJNCH VEHICLE
Sooat Assist 1.0 3193 327 4
5-1¢ St e 4.0 B34, 3 2735 [T
5-11 Stage SALT 513 4 134. 3 6D
5-i¥B Stuge 47. ¥ LHE A 3T 8 3o
fnstrament Unt 1361 "3bo
LAUNCH VEHICLE TOTAL 143,35 1249y 414, 5 P12 F
GROUND SITPPORT EQUIPMENT
Joost A-s51st 3.3 .
8-iC Stace 5.4 264 3.
5-1 Stize 1.5 7.5 6-.1
5-{VE Stage . 8 41,3 b1y,
GSE TOTAL 43.3 3 2T Lig, -
FACILITIES 1’
S-1C Stage 18. 0 BN
51T Stage o7 T
5-1VZ2 Stage 1.0 3.8 b
Launch Vehicle - KSC 177.3 TR Vot
Launch Vehicle - Other .1 1.t
FACILITIES TOTAL id9; 1 T22.9 upt g
SV 5TEMS ENGIKEERING AND INTEGRATION 2.7 17358 478
LAUNCH §YSTEMS TOTAL 429.1 5 | 2908 AL
434, & Itag, b 4178 . =
\ RED FLIGHT ™ {2} 307, 3
1200
S-SH.:\ . . .
A cormparison of the rela-
assie o] 6586y tive valueﬂs of cost effective-
1100 X p ness for the MLV-SAT-V-4
445} B 7 SEG. (8)B; -22(S) and -25(S), shows
o 5 SE. that the most cost effective
- . " . .
S 1w h 2251 — method for further improvement
b4 | 636 of performance is through the
[=~] [ - -
z b 7 s use of larger solid motors
E rather than through the use of
- 2 SEG. uprated upper stage engines,
- This comparison is shown in
. Figure 7-13.
0 :zﬂ‘s_}' 3 SEG.
AN
700 .
50 100 150 20 0

PAYLOAD FOR 72 HOUR LUNAR INJECTION

IN THOUSAND'S OF POUNDS

FIGURE 7-13 COST EFFICIENCY COMPARISON
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T STA 48045
396" DIA PAYLOAD 44395
579,300 lbss. = 00N fp—] |mmem e — — — = 4248.5

260" DIA PAYLOAD
faao,zoo Ibs.
j 3697 @
L, 366l
{3rd Stage) N\
- —4 3539
AL = 165 ft.
Wp_= 350 K Ibs.
MsS- VB | 3‘l
410 X J-a . .
I. ft MR = 51 3002.5
' 2986.5 @

* 2893 (Engine Gimbal}
LU 2795 8
{2nd 2759
Stage) 2627

AL = 0 #
MS-11 Wp, = 930 K Ibs. U
5 X J°2 . R 2088’
MR =51 “\\-___,/'j _ 2000 @
WA 7( I :_93: {Engine Gimbal}
Y Lades| —— I?'BI .
1 2 _ _— 1699 (Fwd Attach) p
AL =20 #t . oN—— 1641
Wp =56 M lbs. = N7 1448 p
[~ ¥ b .
P {100 NM.) l C--3 F--|F--1 1356 p
2559 M |bs.
MS-IC (LOR) ® SEPARATION
=5.6 M Ibs.
CAPACITY
5 x 1522 K lbs. N 1003
F-1 Engines - —— -——< |F—— 821 p
‘\-._..J A= M~ = | —— 779 p
St | 2 Sl B | Rlalbl R 699 p
RN { ot AU o | AN o, S 695
Four PQDS N bt _
Wp = 7.54 M Ibs 807 p
260" D. x 131 1. L. 185
81 1522 K F-) 37 p
225 p
116 (Aft Aftachl}
100 (Engine Gimbal)

!

!

FIGURE 8-1 SAT-V-23(L)} BASELINE VEHICLE

72

STA -115.5



