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NOSE CAP (1) \ 

LEAUIN& tubit w Ru(JlURAL SUBSYSTEM 
WING L.E. RCC PANELS, 

TOTAL AREA - 409 FT2 I ’ TOTAL WEIGHT - 1609 LBS 
TOTAL NUMBER PARTS - 95 RCC I 

(1) LH, (1) RH AND 
(1) BOTTOM 

Figure 8 



VERTICAL TAIL 
SPACE SHUTTL.E ORBITER 

INCONEL SANDPUCH DESIGY 

SPRI NG\ 1 : ,WIPING 

SUPPORTS 
RUDDER SEAL 

/ 
FIN SEAL 

'INCONEL 
SANDWICH RING 

F-ROTATING 
" 1 I'tnl LLI\ 

I INSULATION 
1 I RING I 

SECT ION A-A 

Figure 9 



THERMAL SEAL CONCEPTS 

ELEVON - WING 

ELEVON - FUSELAGE 

PAYLOAD BAY DOOR - FWD BULKHEAD 

PAYLOAD BAY DOOR - UPPER CENTERLINE 

Figure 10 



TPS GEOMETRY TOLERANCE 

TILE ORIENTATION & SIZE 

*MAX ANGLE I3ETWEEN LOCAL FLOW ?I TILE GAPS 
(NO TILE GAP PARALLEL TO FLOW) 

@TILE PLANFORM SIZE - SET BY STRESS REQMTS 

tO.010 TO +0.030 
-0.010 TO -0.050 

/J : ‘J,.' 

'AL STRUCTURE 

TILE INSTALN TOLERANCES 
INCREASE TOWARD TAIL & TOP 
OF ORBITER 

WING LOWER SURFACE TILE GAP ORIENTATION 



UKt51 ILK HVIUI’lIL3 3UlS3~3ltlVl 

PRIMARY 
FLIGHT 

MISSION SPECIALISTS 

ORBITAL OPERATIONS 

NAV BASE -DEVELOPMENT 
Fl IGHT -.-,, . 

SPECIALISTS 

FORCED AIR 
CONVEC-i-ION & 

COLDPLATE 
COO LED 

DarvAcF(;&.mu 

EPDBC, GN&C, & 
OPERATIONAL 

“.IPTrTI I ant-.I-+- n 
P 

BAY ‘p BAY 2 
,” ^^.s..,e F,.,h, AFT AVIONICS BAYS 
~LUUKIMCI t- WUI 

ON X 1307 
FORWARD AVIONICS BAYS OPERATIONAL (LOOKING FWD) 

./ COOLED 

‘I 
AVIQNICS 

EQUIPMENT- 

LOCK 
I I 

-REMOVE 
VFRT ICAI-LY 

I I 



ORBITER ELECTRICAL POWER SUBSYSTEM 

FidEL CELL POWER PLANT (FCP) - 3 
Z-KW MINIMUM 7-KW CONTINUOUS, 12~KW PEAK/FCP 
15 MIN DURATION ONCE/THREE HOURS\ 

l POWER REACTANT STORAGE/DISTRIBUTION SUBSYSTEM 

. POWER GENERATION SUBSYSTEM 

UMBlLICAL SERVICE 

HYDROGEN DEWARS - 2 

23.5 FT3 

CAPACITY , 335 

PSIA MAX PRESSURE 

Figurcz 13 

- 2, 12.3 FT3 CAPACITY, 1050 PSIA MAX PRESSURE 

FCP SliirSYSTEM .- 
sl4-KW CONTIKUOUS/24-Kid PEAK 
l 27.5 TO 32.5 VDC 

REACTANT STORAGE ze--eI_.a 
l 1530-KWH MISSION ENERGY 
.264-KtiH ABORY/SIJRVIVAL ENERGY 
0112 LB O2 FOR ECLSS 
092 LB H2 /TANK TOTAL LOADED 
0781 LB 02/TA#K QUANTITY 



*TUBING 

MATERIAL 

QUANTITY 

SIZES O.D. 

WALL SIZE 

BRAZE 

INDUCTION BRAZE 

K 
0 JOININGMETHODS 

h, 

PERMANENT 

LUU I I\ I UAL I UVVIII\ J I JiLlVl 

TUBING 

21-6-9 (MBO160-035) 

1570 FEET 

l/4", 318': l/2", AND 518" 

,016 

SEPARABLE FITTINGS 

DYNATUBE USED ON FC40 COOLANT, H20, 02, & H2 

(TUBE END TO FI-ITING) 

BRAZE 
ROCKWELL 

INTERNATIONAL 
APOLLO 

DYNATUBE-RESISTOFLEX 

Figure 14 



ELECTRICALPOWER SYSTEM 

INSULATION 

. LINE INSULATION 

1. TUBING.RUNSWILL BE INSULATED 

USING POLYURETHANE FOAM112" THICK, ON PRSiIQ.NLx 

2. LINE HEATERSWILLREQUIREWRAPWITHALUMINIZED 

KAPTONTAPE, SPECIFICATION (TBD), ON PGS OfJlJ 

LINE HEATERS"'-'- ---' 

Finure.15 



HtKU YJKI-HLt WNIKULS 

0 PDR REV1 EW INCLUDED: 

0 LAYOUTS 
0 ENVELOPE DRAWInm 
0 ICD’S \ 
0 PROCUREMENT SPECIFICATIONS 

RUDDER SPEED BRAKE b 0 DESIGN REQUIREMENTS 
HYDRO MECHANICAL ROTARY 0 INSTALLATION/RIGGING 

0 GSE 
0 VERIFICATION PLANS n ctwrnlu cc u abnLuuLCa 

r 0 TYPICAL ALL OPERATIONAL 
VEHICLES 

BODY- FLAP HYDRO- 

CONTROL 
CONTROLS Fi FVflN WRVfl k VbW..v.. Wb.,,” u 

c?%‘- 
rtlRAKE PEDALS 

SURFACE ACTUATORS\ 

Figure 16 
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ii 

\INBOARDIOUTBOARD 

COMPUTER INTERFACE 

POWER SUPPLY 

DCU PROCESSOR AND 
POWER CONDITIONER 

MEMORY ELECTRONICS 

HALF STACKS 

Figure 20 



SSME HEAT EXCHANGER DETAILS 

I 
OXYGEN PRESSURIZATION SYSTEM 

02 BYI'XSS 

FLOW CONTROL SYSTEM 

HEAT EXCHANGER TUBE ASSEMBLY 

i 3/a x 0.075” 

+--- L-l I 1’ I 
,,... -.- -.... - _ 

iT 
‘<, IQ--- 

i 
BIFURCATION JOINT OUTLET \>$. I? 

.+ . . . '. .' \---I 

Figure 21 
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EXTERNAL TANK 

FEED, PRESSURIZATIOll 

ET/SRB FUDAT'TAC 



Leak-Before-Failure Design 

[~T*NKANALYSlSI CRITICAL DEFECiS 

CRITICA’ ’ 1 
WELD THltKNESS. STRESS STRESS, 

ksi 
CRACK 

ION DEPTH, in. I 

rAlL”“C 
MODE 

L 
I -... *...r 

in. DIRECTI 

1 0.120 Parrlbl I 5.3 12.4 1 Luk 

LH2 TANK AtALYSIS 

t 
t 

1 1 0.175 1 Transverse 1 23.85 1 0266 1 Leak 
Parallel I 18.5 104 

2 0.1750.150 TralIMtY, 18.5 0.444 Leak 
Parallel 23 85 0.612 

3 0.1750.154 TrallSKfS 1 Laak 
PadId 

:3:85 5 
0:59 

4 0.1760.160 .Tnnsmrr+ 
Rrallel 

:3:85 a5 0.444 Leti 
0.612 

S 0.150 Tranrvpr~ 
Par:“- 

23.1 .f.224 
L. 

6 I 0.324 Tn 

14 t 0.32; Tranwme 1 21.4 0.33 

22 i 
1 . Parallel 21.4 1 0.76 

0.324 TWlWW~ 21.4 0.33 Leak 
Parrlkl 10.7 3.02 

23 1 0.324 I Tranrvcrre 21.4 t 0.33 Luk 
Parallel 13.14 2 03 

24 0.324 Tranruere 21.4 0.33 Leak 
PZdalkl 15.67 1.63 

25 0.324 Tranrverv 10.7 1.32 Ldt 
Pdralkl 21.4 0. 6 

26 0.324 T~anrvenr 10.7 42 LJ( 
PadId 21.4 0.76 

Figure 26 
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EXTERNAL TANK. 

TYPICAL MECHANICAL JOINT 

SECONDARY SEAL DUAL SEAL 

FLOATING FLANGE RING iEAK DETECTION PORT 

ATTACHMENT BOLT HOLE 

FIXED FLANGE 

\ 
DUAL PRIMARY SEAL 

Figure 27 
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External Tank Propulsion/Mechanical Subsystem LO2 Propellant Feed 

602 PRESSURIZATION LINE 

SUPPoRTS 

LO2 PRESS"RI~ATI~;LI 

LO2 PEEDLINE-, 

GO2 PRESSURIZATION LINE 

P-, I- LO2 VENT/RELIEF "A, 
I_....."" . . . \ 

LO2 RIGHT AFT 
UMBILICAL 
DISCONNECT PLATE 

TYPICAL PROPULSION 
MECHANICAL JOINTS 

E SEAL 

-LO2 ANTICEYSER II 

GIMBAL JOINT A 

LO2 VENT VALVE--\ 
PNEUMATIC LINF 
(IN ELECTRICAL TRAY) 

LO2 PRESSURIZATION 

VL‘NTIRELLEF VALV 

ORIFICE AND DIFFUSER 
(INTERNAL) 

LO2 FEEDLINE LVENT OVERBOARD 
DUMPS 

Figure 28 



C”z 
es, - 
VENT d 

CHECK VALVE- 

External Tank Propulsion/Mechanical Subsystem Separation Hardware 

NOSE FAIRING 

7 

INTERTANK PURGE 
MANIFOLD (INTERNAL) 

INTERTANK 
UHBILICAL 
DISCONNECT 
PLATE 

LEFT AFT UMBILICAL 
DISCONNECT PLATE 

-BALLUKKHECHAHISYI 

- ET “MBIUCAL 

CANBIER PLATE 

- CHZ 

f 
- ADJUBTMENT BOLTS FOR 

DISCONNECT * HEIGHT OF GBOUM) 

UMBl”CAL PUTE 

Figure 29 
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HELIUM INJECTION 
SYSTEM 

!i? 
W 

\ 
--- 

-:;7 

LH2 
TANK 

I. > VENT VALVE CiHe ‘VENT VALVE CiHe 
f,fTU&ION LINE f,fTU&ION LINE ,, ,, 

> > 
GHe SUPPLY 3/8” GHe SUPPLY 3/8” 

LOCATED IN THE 
INTERTANK AREA 

DESIGN 
FEATURE 

CHECK 
VALVES 

LINE SIZE 

FILTER 

COMPONENT 
LOCATION 

WEIGHT 

dLinkLL ANTl.GEYSER LINE (4” Dia.) 

1 ha” 

NONE 

NOT 
DEFINED 

8 LB 

CURRENT 
DESIGN 

-- 

4-SERIES/ 
PARALLEL 

3/u” 

ONE 

INTERTANK 

25 LB 

RATIONALE 

Ib!C!?EASED 
RELIAelLIYY 

hlARGI:: FOR 
GR0:;‘Tl-l 

PROTECT 

:HECK VALVE: 

r.l!N! ?.‘I ZE 
EFFECT 0:J 

VEXT VALVE 
OPERATION 

r.:oi: r 
COL;;Gt’:TS 

Figure 31 



tl NIVII-btY3tK SYbltlVl It31 

CONFIGURATION 

TANK OUTLET AND BAFFLE/SCREEN 
ASSEt.18LY TO Slr.~uLATE FLIGHT 
HARD1”JARE (LENGTHS, DIAMETERS, ANGLES 
Ei HEATING RATES) 

PROTOTYPE ELBOW 
& ANTIGEYSER ASSEMBLY 

HELIUM 

:UTOFF SENSORS 

SIMULATED ORBITER 
LOX F EEDLINE 

VEHICLE SI?,:ULATION: 

OVERBOARD 
BLEED 

‘SI:.IUL,~TED ExG!NE LOX LINES 
\LE:ruT!!. DIAr.:EYER 1L 
tit ATr”G RATES) I. 

Figure,%! 



I - L@ 7 SENSORS 

3 SENSORS 

1 i 3 SENSORS 

.i .. ' 
2 FEEDTHROUGH ~ 

: ~_ VI ’ 

/ 
.. 

‘. , 

, , 

‘_ 

DISCONNECTS DlSCOMNECt 

E 
J 

-- ---i 

EC0 (KF) 
4 SfNS:‘Rf ET+ 

L --) TO ENGINES 
’ FOR EC0 (RET) 

. 

b ORBITER OFWTER d-&ROUND 
. . 

Figure 33 



ET/SRB ATTACH CONFIGURATION 

ET/SRB FORWARD ATTACH ET/SRB AFT ATTACH 

ET THRUST 
LONGERON \ 

\ / t -R / 

DETAIL A 

UKtil I tK - 

I 
ET M/L II” / 

-\ 
B’\ : 

SRB M/ 

SEPARATION PLANE 
(TYPICAL) 

Figure 34 



ET/ORBITER FWD STRUCTURAL ATTACH 

BOLT RETAINER 

BEARING CENTERING SPRING (2) 

-STRUCT SUPPORT CHANNEL 

REMOVABLE TPS PANEL 

SEPARATION BOLT 

BOLT RETAINER _ 

SMSI CARTRIDGE 

CENTERING / 
LOCK DETENT t 

v 
\ \r 

A+iAME 
1 

Figure 35 I 



ET/ORBITER AFT INTERFACE STRUCTURE 

I 
0 FORWARD 

Figure 36 

FEEDLINE 
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312 x lo3 
TYPICAL ET ENTRY TRAJECTORIES 

FOR MISSION 3A 

258 

168 

l50 

\ 
ENTRY CONDITIONS 

1 a- -1300 PITCH RATE = 1.39~~ 
2 a - -1300 PITCH RATE = 30vs~C 
3 a- 1300 PITCH RATE = -1.39~~~ 

in 
t 

LI" 

w--w---- +-+--376 N. 

I I 

32 37 42 47 52 57 62 

SOUTH LATITUDE, DEG 

-960 -640 -320 0 320 640 960 

DOWN-RANGE ERROR FROM PRIMETARGET, N. Ml. 

Figure 38 
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ESTIMATED "FR'I SBEE" .EFFECT 0~ E.T ENTRY 

300 

DIWERSION AT 
E 4 240, 000 FT 200 

ALTITUDE, N. Ml.' 

100 

0 

* 

TOTAL ‘, .,;x:-. 
DOWN RANGE, 

UP RANGE 

40 8’0 '. 120 .' 160 200 240 

ET TUMBLE RATE, DEGISEC 

Figure 39 



SOLID ROCKET BOOSTER 

APPkCI::Ih"lC,Ti WEIGHTS 8 THRUST 
i 
i 5R3SS WEIGHT . . . 1,286,560 LB 

4 SEPAR4TION MOTORS 
20,000 LB THRUST II‘H,TL;J 

x+ 

I INERT % . . . 180,510 LB 

1 THRUST (SL _. . . -2.M LB 1 

_ _ . _ - - - . - 
zc,;ll’. iE THRUST EACH 

4 

\ 
\\ 

FWZ SKIi;' SE?C,VF,TiON KVIONiCC 
NOSE FAIRING 0?Ei?FTiONA1 FLIGHT 

AFT SKIRT & 
\ LAUNCH SUPPORT 

c = 7.16:1 

SRB/ET ATTACH RING 
& SWAY BRACES 

j DiMENSIONS 

I 
I 

LENGTk . . . 1790 I)r. 
DIF, . . . . 146 Ik. I 

!NSTR#Xf~TATIOh 
RECOVERY AVIONICS 

Figure 40 
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PERFORMANCE SIJMMARY 

REPRODUCIBILI'I-Y LIMITS 

--- , 

BURN TIME (SECONDS) 

Figure 42 



SRB/ET SEPARATION SYSTEM 

AFT BSM ORIENTATION 

FWD BSM ORIENTATION I INITIATE & CONTROL 
SEPARATION 

(BSM=Booster Separation Motor) 

FWD STRUCTURAL 
ATTACHMENT 

_- --- -- ~- 

AFT STRUCTURAL 
ATTACHMENT 
ELECTRICAL UMBILICAL 

\ 

'PC PRESSURE TRANSDUCER \ 4 BSM EACH sRB 

4 BSM EACH SRB 

Figure 43 



ORCITER SRB 

SEPARATION EOLT 

(4) 

@ SMSI-A 

FIRE 2 

S EPAKATION 
CUE 
5q f 15 PSIA 
ON 2 PC XDCR’S 

I SRM 

I PC XDCR 1 

PRIME DATA BUS 

BACKUP DATA BUS 
s r~ \,I 

PC XDCR 2 

s R A\ 
PC x[:cR 3 

FIG - PYiiO‘i'ECtibilC Ib’I’ClATOR .CONTROLLEfZ 
I.!D!,\ - t.rU i T; I’L I.: X C 1: - DEhiU LTI I’LE X E f? 
SMSI - SThl~Il~/iRl~ MANNED SPACEFLIGHT ItdITIATOR 
PC - CIl,r,l.lL:ER PRESSURE 
xDCR - TRAHSDUCEP \ 

Figure 44 



SRB PDR 
RECOVERt SUBSYSTEM 

NOMINAL TRAJECTORY 

@I B 
APOGEE * 

h - 210K ft 
q-4psf 
t-06wa 

HIGH ANGLE OF 

MODE 

.qmax -116Opd 
h-54Kft 

I t - 174-c 

h- 19,OOOft 
v - 658.3 ft/sec 

OGUE CHUTE INFLATES 

q - 196.8 ptf 

h = 12,494 f-t 
” v - 437.1 .fit/uc 
‘q - 155.7 psf 

t - 248 SW 



SRB PDR 
RECOVERY SUEISYSTEM 

FRUSTlJM.AND oRmU 
AT WioFPc 

h=9212ft 
v = 375.7 ftlnc 
q - 129.3 pd 
.t-256nc : 

h-666&t 
r-399.6ftlnc 
q - 147.0 pd 

DROGUE CHUTE 
DEPLOYS AFT 
FRUSTUM WITH 
MAIN PACKS 

MAIN CHUTES 
INFLATE TO 
1ST REEFED 

hm4924ft. 
v - 252.6 ftlnc . 
q - 66.55 psf 
t-270uc 

MAIN CHUTES DISREEF . . e c; I q-11.35psf lb -t-311 WC 
AND INFLATE TO 2ND MAIN CHUTES DISREEF c *I - 
REEFED CONDlTlON TO FULL INFLATION SRB WATER IMPACT 

446%) . 
-- 

NOZZLE JElTl6ON 
RANGE = 125 n. mi. 

KK~RINT - 10x33 n. mi. 
(BOTH) . 

DETACH PARACHUTES AT IMPACT 

DE?LOY tOWIN 
PENDANT 

Figure 45 (Concluded) 
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I 29 WEEKS FIRST VERTICAL FLIGHT 
A 

FRF 

I 13 WEEKS SECOND FLIGHT 

I 11 WEEKS I THIRD FLIGHT 

1 8 WEEKS 1 FOURTH FLIGHT 

r28] FIFTH FLIGHT 

SIXTH FLIGHT 2 WEEK . . ** 

I ! ! ! ! I I ! ! ! ! ! 
0 8 16 24 30 38 46 54 60 68 74 

Figure 47 



HAZARD - PRESENCE OF POTENTIAL RISK 
SITUATION CAUSED BY UNSAFE ACT OR 
CONDITION (NHB 5300.4 (ID-l)) 

HARDWARE 
FAILURE MODES 
(FMEA) 

CREDIBLE 
ACCIDENTS 

HAZARDOUS 
OPERATIONS 
OR PROCEDURES 

CREW OPERATIONS 
AND/OR PROCEDURES 

-b 

POTENTIAL 
RISK 

*CRITICAL 

*CREDIBLE 

GROUND 
PERSONNEL 
AND/OR 
PUBLIC 

6 NO 0 YES 

CONSIDERATIONS 

.NO. SPECIFIC 
SIMULTANEOUS 
EVENTS REQUIRE@ 

@TIME CRITICAL - NO 
TIME FOR CORRECTION 

@EXPERIENCE-AIRCRAFT- 
SPACECRAFT 

.TIME OF EXPOSURE 

t 

HAZARD REDUCTION 

.DESIGTi FOR MINIMUM 
HAZARD 

.SPFETY DEVICES 

0 ijb, it', ; ; IG DEVICES 

*SPECIAL FROCEDURES 

Figure 48 



SIIUTTLE Am ORBITER 
RELIABILITY Al\lll SAFETY ACTIVITIES 

PRR 
1 'I - 

SRR- 
8-13- 

13-72 

55 

-73 101 
PDR 

t 

2-4- 

101- 102 
APDR A&LT PDR 
7-z-74 PDR Z-28-75 

74 
11-22-74 

+ v 
I I I 

101 102 
SHUTTLE A&L 

FIRST 

;;; FLT CDR 
ORB FLT A&L FLT SHUTTLE FIRST 

SHUTTLE CDR 

I 
I 1975 1976 1977 1978 1979 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1972 1973 1974 

REDUIREMENTS 
I 
I 

DEFINED I 
I 

l ABORT 
l RESCUE 

I 

l FLUID VENTING 
I 
, 

. FIRE/TOXICITY I 

. SEPARATION I 

. REDUNDANCY I 

l CERTIFICATION ; 

FMEAs SUBSYSTEMS - 18 20 MISSION 
COMPONENTS - 850 947 FINAL ORB 

RULES 
MODES - 1047 3773 FMEA INPUTS 

HAZARDS 
SUBSYSTEMS - 18 20 CONTINGENCY 

ORBITER HA'S/SAR 120 200 UPDATE PLAN & 
TOP-DOWN SAFETY ANALYSIS 150 PROCEDURES -- 

INTERFACE ANALYSES 
747/ORB SSME/ORB 

I 

SITE & 
ET/ORB PREL UPDATE C/O OPERATIONS 
SRB/ET SUI'PORT 

SHUTTLE SAFETY ANALYSIS REPORT A UPDATE 

Figure 49 



GROUND HAZARDOUS GAS DETECTION SYSTEM 
SUMMARY 

CONTINUOUS MONITORING 
YOGENIC & HYPE 

LAUNCH PAD OP'S 
GROUND TURNAROUND 

l POSTLANDING 
l MAINTENANCE 

Figure 50 
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LAND INWDECELERATION 
MAIN GEAR 

/HYDRAULIC ACTUATOR/SNUBBER 

SHOCK STRUT 

Figure 52 



nHlw3~ mrCi I 

BASELINE SYSTEM 

/REDUNDANT CSC (Conica1 Shaped Charge 

(LSC=Linear Shaped charge) 

RDX LSC ASSEMBLY \ 
1 

CABLING 

Contained Detonating I?use) 

CDF ASSY 

ELECTRICAL CABLES 

Figure 53 
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MAJOR GROUND TEST PROGRAMS 

ORBITER 

l STATIC STRUCTURAL 

CREW MOD 

AIRFRAflE 

l FLIGHT CONTROL 
HYDRAULICS LAB 

N 
2 l HORIZ GND VIBR TEST 

l AFT FUS VIBROACOUSTIC 

I 1975 I 1976 I 1977 I 197B I 1979 I 1980 I 1981 
a 

I 

(First Approach-Landin@&- irst Manned Orbital Flight) 

I FAB I TEST 

TEST 

I FAB 

l OMS & AFT RCS STATIC FIRING [m TEST 

l FbJD RCS STATIC FIRING 

CREW ESCAPE SYST 
SLED TEST 

I FAB 1 TEST 

Figure 55 



MAJOR GROUND TEST PROGRAMS KONT) 

SSME 

. HOT FIRINGS 

EXTERNAL TANK 

.STRUCTURAL TEST 

LO2 TANK 

LH2 TANK 

INTERTANK 

SRB 

l SRM - STRUCTURAL 
TEST 

. SRM - STATIC 
FIRINGS 

I 1975 I 1976 I 1977 I 1978 I 1979 I 1980 I 1981 
m 

L;L 

FABI 

I FAB 

I FAB I 
- 

TEST 

I FAB I TEST 

1 FAB I TEST 

l SRB ELECT & 
INSTN VERIF 
TEST 

SHUTTLE SYSTEM 

FAB I TEST 

l MAIN PROPULSION TEST 

l MATED VERTICAL 
GND VIBR TEST 

l SHUTTLE AVIONICS 
INTEGRATION LAB 

Figure 55 (Concluded) 



SPACE SHUTTLE AVIOIVICS SYSTEMS 

@STAR SENSORS 
0 INERTIAL MEASUREMENT UNITS 
0 YAIE GYROS 
0 ACCELEROMETERS 
0 AIR DATA SENSORS 

[ALL THESE SYSTEMS TO BE INTEGRATED AND TESTED IN THE SAIL1 

Figure 56' 



SRIVET SEPARATION SYSTEM VERIFICATION LOGIC 

PLANNED MAJOR TEST COMPONENT TEST 
I 

OTHER 
QUALIFICATION 

VAC CHAMBER 
I 
1 1 

i 

FORWARD 
SEPARATION 
BOLT 

BSM FIRING 

BSM IGNITION 
SYSTEM 

r I,f-ll-, BSM FIRING 

BSM PLUME 
DAMAGE 

-- 
r SOFTWARE1 I COMPUTER 1 

AFT 
SEPARATION 
BOLT 

SRM FIRING 

PC TRANSDUCER 
SRB THRUST 

TAILOFF 

SCALE MODEL WIND 

TUNNEL TEST 

& MOMENTS 

SRB PC 
TRANSDUCER 

c 
r--7 

I 

ANALYSIS 

MASS t 
J 

BACKUP CUE 
ACCELEROMETER 
MANUAL SWITCH 1 

I I I I 
I- PROPERTIES 

-- J 
STRUCT ATTACH 

PYRO TESTS -- 
- 

I I FWD & AFT 

Figure 57 



3rnbn 3nuLLba pitim rnuramwlv 313*nm 
(SCHEMATIC) 

Eng 
Cutoff 

Orb 1 Fat 

Q 

He Prep1 

‘%! 

LH2 Fill 

LO2 Fill 

Fat ET 
l- 

E’?‘?rb 

,SSh Engine No. 1 
Functions Same 
As Engine No. ,2 

\-- 

As Engine Na. 2 LH2-/ ukLLLt$ 
Bled Eng’r! GN2 

No. 2 Purl 
Blkd 

ge 

Bleed 

Purge 

Figure 58 



POGO SUPPRESSOR SYSTEM 

GIMBAL JOINTS 

1 
VEHJCLE LO2 TANK PRESSURANT LINE 

VVV 
/FLEX HOSES 

LO2 
BLEED 
VALVE LINE ENGINE LO2 

1BLEED LINE 

II I 2 RECIRCULATION ISOLATION VALVE@-* 
rx 

GO2 INLET DIFFUSER 

GO2 OVERFLOW LINE 

-It --nr ~~ 
I-nLhNu 

II A 
--- TRANSDUCER u - 

-FROM ENGINE 
PNEUMATIC 

-II 

'HEAT 

HEAT 

b 
1 Y H.E. 

LJ vv 7 
LOW PRESSURE 
OXIDIZER PUMP HELIUM SUPPLY LINE 

’ \ \ 

EXCHANGER 
LO2 
BYPASS 

m LO2 HEAT FAIL-SAFE 
UJ EXCHANGER ISOLATION 

ANTI FLOOD SQUIB VALVE 
VALVE 

FLEX PNEUMATIC 
HOSES PACKAGE 

HIGH PRESSURE 
OXIDIZER PUMP 

Figure 59 



* PQGO I[::TkWATIt);l 

4, STABILETY AilALYSIS 0 STABILiTY K!;\LYSIS 

I I 

* ORBITER STRUCTUftAL NODEL 

. lIdTED STRUCTURAL KODEL 

l FEEDLII~E/SUPPRESSOR KODEL 

l NPS POGO STABILITY ANALYSIS 

l ORBiTER HGVT 

l IWGYT 

l MPT 

l 0% POCO AfjALYSIS 

?, DEVELOPl$ENT FLIGHT DATA ANALYSIS 

I . 

I THIOKOL 

l SSXE b:ODEL @ ET HYDRO KODEL l SRM 

l SW: TEST - . FEEDLIXE KODEL 

. SUPI'RESSOZ DEV. 

-h/8 SCALE VIB?ATIO':I TEST. o ACiIVE SUPPRESSOR TESTS ’ 0 LAUCCH CPERATIO:iS o'COORDIHATION 

8 DY::AXIC fLOhXTER,DEV. o ACTIVE SUPPRESSOR AllkL. 

@ EARLY, STABILITY STUOIES 
.- 

Figure 60 


