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FOREWORD

The work described in this report was performed by the Space Division
of Rockwelil International Corporation under Contract NAS3-16765, Fracture
Control Methods for Space Shuttle Vehicles, for the Lewis Research Center
of the National Aeronautics and Space Administration. The investigation was
conducted under the technical direction of Mr. Gordecn T. Smith of NASA/
LeRC. The project study manager at the Space Division of Rockwell
International Corporation was Mr. A.F. Liu, with Dr. Paul C. Paris of Del
Research Corporation and Dr. Matthew Creager of Del West Associates, Inc.,
acting as primary technical consultants.

This report consists of three volumes:
Volume I. Fracture Control Design Methods (prepared by A, F. Liu)

Volume II. Assessment of Fracture Mechanics Technology for Space
Shuttle Applications (prepared by R. M. Eh-et)

Volume II. Space Shuttle Configurations (prepared by A, F. Liu and
E.J. Mulcahy)

Mr. James E. Collipriest, Jr., provided overall techanical guidance in
the preparation of Volume II. Mr. Edward J. Mulcahy and Mr. A.S. Musicman
contributed significantly to the preparation of Section 1. 1 {Space Shuttle Vehicle
Structural Description) of Volume I. Mr, John Mamon and Mr. F. Stuckenberg
aided substantially in the preparation of the nondestructive evalyation sections
in Volumes I and II. Mr. R.E. O'Brien and Mr. R. M. Ehret contributed,
respectively, Section 2.2 (Prevention of Cracks and Crack-Like Defects in
Shuttle Vehicle Siructure) and Section 2. 3.8 (Required Material Properties
Data for Space Shuttle Fracture Mechanics Analysis) of Volume I. Dr. Matthew
Creager contributed Section 2. 3.6 {Failure Under Complex Loading Conditions)
and Section 2, 3. 7.4 (Damage Tolerance Analysis for Pressure Vessels of
Volurae I and Section 2.2 {Thin Sheet Behavior) and a discussion of fracture
behavior under combined in-plane loading in Section 1.2 (Linear Elastic Con-
cepts of Fracture Behavior) of Volume II.

Mr. R.W. Westrup prepared the original proposal response to the RFP
and established the basic frame work for the study program. The managerial
guidance provided by Mr. R.P. Olsen, Engineering Manager, Materials and
Processes, Space Division, is acknowledged by the authors.
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This volume consists of the preliminary design drawings for the Space
Shuttle vehicle structural components. The drawings represent the prelimi-
nary design configurations as of (on or before) June 1973,

Figures 1.1.1 to 1.1.4 present the general configuration and locations
for major structural components. Figures 1l.2.1 to 1.2.3 illustrate the
structural parts for the solid rocket booster, and Figure 1. 3.1 represents
the external tank.

The Space Shuttle orbiter is conveniently divided into six component

assemblies:
1. Mid fuselage (Figures 1.4.1 to 1.4.12)
2. Wing (Figures 1.5,1 to 1,5.4)
3. Forward fuselage and crew compartment (Figures 1.6.1 and 1.6. 2)
4, Aft fuselage (Figures 1.7.1 to 1.7. 5)
5. Vertical stabilizer (Figures 1.8.1 to 1. 8. 4}
6. Landing gear (Figul;es 1.9.1 and 1.9.2)

The maintenance accesses are shown in Figures 1.19.1 to 1.10.5.
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America’s Space Shuttle wansportation system is paramount in turthering this country’s
knowledge—bringing our tremendous advancements in space sciences back to Earth as direct be
all.

The Shuttle orbiter—the delta-winged flying macline about the size of a medium-ange j€
reusable, cargo-carrying, space airplane with workhorse capabilities. Each Shuttie orbiter can fly «
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direct benefits to us

Rockwell International Corporation’s Space Division is ntegrating the system and deveioping the
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Administration.

\range jetlliner—is a
- can fly 3 minimum

CAVOR FOAT , AR & FORAIOER
) I wanon

nal Aeronautics and Space

At UPRRATION SLLEL Y ALY
1macy

- I'::.g.. %5 reayrem
A ", 1

B S RERRREE R T

- et

‘ VISU LO0KIN IR

Figure 1.1.1. Space Shuttle System

-1 -

REPRODUCIBILITY
o
ORIGINAL PAGE IS PFooR




o pt— -

A ~—L S S S T

e

/l"| ;nnrs(s;lﬁs)

ZOWE 7 (VERT STAB)

71 s |
€ — \,

.—‘—_—-L

; ﬂ g 2aus 4 o R—
] ol ) =
1

S 202

q

L
.

ot T aweagwongl

ESQFTFYS)

=4

-2ONE 8ETS)

ZONE T (#8)

SHUTTLE AREA ZONE BREAKDOWN

Rmob UCIB

OmGJNAL P4 GLIEI ISE OF

POOR

|BEIm

’
l Y

b

\-————-—;‘___, __;_‘_-__--_—’-3~ L

e e i - e o

14




. | ! , e ey : i
' i i A |

'_':if;l;.—'_f;.._._..'_...——- e l - b . l j I .

o R L - 57 — e

DS .‘-_.-foEAfﬂ#é'OU/iM&ifT' R - s 'Tssfsrz

Ry mﬂaef REE DS e

. mﬁwz c‘avf T RN R L) e w.cn@"c
- mwar:me catx,ame PR uazm:
S | deeTiie SuRcUD ARLOT T RISER 2o, | axassermiva

oo mwmufz {%F/’ﬁld) snp’&) Y er
sos | omsve cure (2 S rane) s REDD - - 2 maoa/:/sc}
s m:ywzzmm#ax v | R ey S
907 | mase cove sep aczeass . me | veeris cwsns
948 aviowics: £aw/avm 7. | APY VtﬂfDUC
wo m:wmemm w | owee morac
ws | w0 sep ROCKET e (2 kg0 AR SRE) oV wr | oo acr
e | ST TEmamaTION onr z.ep»uxi } B2l | - .- jowrme mawa
K3 | SO AT SHRT . : | e |.£TF Lhp SE A
e | sewvazzir S | oeE. | LOK TN HEPE
s | Gursecwvo acr & rea's aw sony 1 ' ags | 2ox TaNA TaS
/6 CUNBU, ACT /YD RELRVOL IO Lik)/ RK® SN . aos' f‘J_ LOX TANKE PR~
7 | GOMBM AT PRESS TAMKS (B /M Did)2 AR SEM . 206 | CRIIDRN BUFE
US| AT SepmdckET S RERD A SRY) | | #o7 | awrrvorrex &
Ll d NOSE CONE AT PACH BOLTS VL 77000035 A Zas 10: FEEDUNE &
; ' " - 8a® _ '40:4#7-,4,«1
- & | Ers- o e

. &z | ore-3e8 &eec:
o . & | ETSsRE fesx
. r>s AUTIPLE X E S
. F g BATTER/ES -«
B/ | tHh TN GAS
. &72 L4, TANK PRos
248 iy FEEDLNE
- 879 APS NG 7
8 | £rs THme s

T 82 Lax oviesaes
Sz 4/4 TawAc oves
- - ETFLOX SE &

REPRODUCIB]III'Y OF THE
I FRAME ORIGINAL PAGE IS POOR

T - . va*woow sml




cod

mé?aw o N SYSTEMS & EQUAMEN
- NOMENCLATURE | oer ows ZoONE [ NOMEeR] | NOMENCLATURE ~ |
~VERTICHE STABK bk - .fwmvaom I E N m/fea-ﬂmm S
ADavaf/rtsmuew R S R - | Mo ARk OATIN ao/:.awwr
a2 7 B ’ L~ e -'ﬂmm:mzfam L
mm‘vauozm = 1 W | oS , DBOIAYYEN ™ leca'f
IR BAnE e —t.we | _kes Pl BRYN VT RECEPT
4 a}wwas;m = B T e e LI v
wmaacr - - —=-- . o ~
5mmvru”e¢rwm 3 E} T apm-aovc‘ o -
AT ey L : T &7 mmye &:wp m?zr
voraes . . E20-00 %077 il sm- LEN Seas. TE o -
@ icTiaraR IR " eor | s o AUS 4T7RN £177 VS
mwm-m,m mx:mj w.mon . 602 | mMAW canerns GEAR ASSY @na’
SE ARG Line T "3 | wws caiows EDCE 47729k 4777
W HERBOWD yiv TR &o4 VLS BNTENNG MO, 2G0T 040 it SO0
VK oS DS SR OOF | /LS INTESNA 40 3 (AT oW e ST
VX ORIP Lakows 2’/:&9.1210:. . 807 PING ACT ELECT Auansoss £ omse
N Bocris : - Bae | sLbvow unsES 1u dow
WTEx B4cxze &5 ELEVOV ACT 455Y (2 pre s
QNE BYrLET Covial Seem so | zevor e cowe N
ST TANK L OAOING Jmm &/ Aty J‘Jl(/o AT 57: .
ipuava:z(zzev'o) ] &2 | mauw 105 50 ceccr l.oPM.“-ﬁz‘ﬁﬂ‘C
REATTICH ErrrrvSSE /mvw 673 | AN L5 G D u#ff/ﬂ/.fc
o3 ELET LmrBre fuatnisST MO, ; S/4 SERvO e :
B LT el B A raNESS A2 S & TR TLERAIAG L Ao,cam
ULXERY 16 CoWD /220D) | & WNG FRONT sPuR
SRES-LCG I/ PHR (B REQD) , |
V¥ casprruser - am/ra- VERT ICAL me/uzd?
Ve DA coa IS £T SN SoRs . r -7 VNE AE7ZANG
COLNE Ourr 7 SCRESN 1 * po2 Roscy mwy SAcED Beans .
VECrons prsevsars | 3 i ERENTZIL GELR BoX
WL Gy CAVITY PURGE Lo - - o, REMINNEL SEevD . :
HEDRD v w7 iy - 27 PECORDER
K PHERBAARL VENT LINE M6 | MONT avCes ARIvE
C SE ees cINE o7

!-mnm:

AOER SHEED DO 4T WY D LINES




- ——_——— -

enr - b R 72MS .
[ ACE OWG -1 . |\ ZONE|AumMBERT NOMENCLATURE | REF OWG
iev-asge =l GRE/TER-AFT AUSELAGE 1 2008020
_ R 5350 WING 4O I TERRCE PNL MO-2 _ S §
o T- 551 BIP5 ENE WYD.ACTUITOE (2 PER S06) | T T -
o7 ) 52 AP ENG MT SHIED (IREDD)
wr 23 AP EXMNUST DT
SIS S P ALY TIREAWER T (@ PHCED !
i 5 AP SENERETOR (4 ALACES)
- - - e 2206077 56 IO RELIES R ATLTER M ABLEE S
= o AYD RESEP IO (¥ RACES)
- 39 AVD CLOCHATION M 7L P S
, Sdo WY WATER BO/LER (4 RAES)
'.p‘o)" ' ‘ B AL AR e E DAL I AT
e a2 FYD ACCHA (F PLACES)
r 272 63 |- Asu FvEC covyag ) THm (R e‘:o’p)
T7) 1' —ey ,w@ma}—
< 55 APy Tarke FILL AR # Y ENT RECLEFT
: . P AP NV BEED DICT
J ' 557 RADUTOR CONTHOL FNE L 7D~ OQSDIO
sES ONIS” 0D R TTAHCht FrI7IASS Ve 2000307
S OIS KELI L TANK (@ REQD )
< 70 OUSS FUEL TANK (2RE0°D)
s S7/ | OMS FUEL 7THVK LEA T
, s72 OIS OHID/ZER TANK (2 REPDD
77 OV QIOIZER TRV VENT
- PN Ky J oS ENG NVNO. / ..
75 OIS ENG AVO 2 -L -,
) wmasior> 76 DELTA V KIT CROSSVER LINE DISC
-} - 77 RES THRUSTERS (72 A0 PoD)
AT 8 RCS PRACLLLAN T PANK 27RO B
o 279 .| RCS MEL 1A TANKE (P2EDD) | vero-cpsrs|
- MPS ENG NO./ W OS50
i S/ AMPS ENG NO. 2
h a2 ATLS ENG MO 3
= wo-007007 T3 MBE ELECT WIRIAMG £ DT L R0~00 2930
. HEPRODIICIBT 17w o
ORIG&&CiéETg Pook

T

| o 10 Yr2s-000091 s



P . -

SYSTEMS. éfwﬂvm

NOMENCLATURE

e 202050

nnatnmas,n.am'smmwsnm

ARBUTER~AFT FUSELASE — — ~ = ~H#EX0-00230 | -
- YOVICS -BAY HO. & ('..ux“ .fx‘,ré ) -

MIONICE Bty WO 5. (38 3 9K 5%36)

. AVION/ES BAY VQ 6 (38 X9RS X36)

sviaap FUEL WTERACE AL
MO LA PECRE. LAt
MPS LAy UMBIL/ICAL PHYL

AMPS Lhfy A ff ORAIV DV SE

ACOS Lag TANK MEUYN FREFWESS LiSC

MES Liy TANIC VENT /7.5

AT STUTIC GO JACK

CH, GRD AURCE NPCLE AWy T7ES IS
GRD & ET PWR DISC

SEFZYIneey UMEK ConsP INSTH GAY'C
AIPS LAty DUAMP L INE

MES LOX UNMEILIA PN6

| MPS Lox crtl FoRain Circ

AVPS LOY TRAAW ArELIAY Poo-IREXS LUSC
AMPS Lor DML Live
AIPS LOX OVERBAIRD BLEED O/SC
NIPS. WELIUAC SUBTY DISC
MIPS GAL ENGINE PURGE DASC
GRD BLECT PWR DISC _
SE ALy AWAY COMA INSTR GAEC
ETS-CRE/TIR AFT RTINS AIETH MO, 4
ETSCRR/TER LT ATTHCN AECH AMO.2.
Lol FEEDLINVE EMERE VEANT L&
LOX PRESS CINE £ DISE (/7. Dra)
PVELMATIC SUBSYS WELIUM TRIH S,
- AP FUEL THANK WODLLE NO./
AP FUEL 748k NODLE NG 2
WIS ELEET INTERTACE S AT
WING ELLLT INTERFAICE ONL A0, 2
WING AYDR INTEREICE Ve NO. /

ﬁ.

e -

AP~ 205070

. WRBOTE TRAVF
& . -
.. S

000031 s$pl |

‘_.____-
1

w5
|




- SYSTEMS £ EQUIPMENT

. NOMEBCLATURE .

PRER AN NNREE

XS

‘”3

8y

ORBITER= AF7 FUSELAGE

OREYTER M/O FUSELLGE
- ECLSS G- SUPPLY DISC
ECLSS COOLINT 1MLET NO. /
LCUSS COOLANT INLET AO. 2
ECLSS COLARNT LETURN NO. 7
ECLSS COOLANT RETURN A0.2
ECLSS AUEL CELL LOX Frel NO. 7
ECLSS FUSL CELL LOX FILL NMO.2
ECLSS FUEL CECL LAY VENT VO, ¢
ELSS VUELCaLe X VENT VCE
ROQD LIGHT (2 REQD,
TV Cesied (ZRLEDD)
PURGE f VEN T LINES
LCLSS FVD Y ELETT PWR SYS L WES (2N T
AFT FUS-WNGE ATTACH FI7TING

MPS Ly FEEDLINE

APS LOX FEEDUINE

NES EMG MO/ L4y CELEDAUNIFDLD

AIPS LG NO ! LOX LEEL ALINRILD

MPS M6 NOZ LAY FELD AUNIFTED

APS EMG MO2 LOX FEED AGBNIFOLD

MES EMG KO3 Lify FEELD ALY FDLD

WPS NG M3 LOX FEED AWIFOLD
WING PLRGE DUC T (Lrvslf-in RECH)
AWD CARGO BdY AVRGEUCT (5 Lvd)
AIPS Ly RECIRE L/AVE 1
APS L iy VENT /LRESS LINE ¥ D5
ALPS ORBITER~ETS &L ECT MARMESS
KARS ETS-0RE LOX LT SEP NIERAAE LB |

APS ETS-ODB L1y QOCT SEX INTEDUE CAdS /2. i

VLRI 2

Ve 700035030

TTRSEIIITIEE

FERFTERRAREIR

ss“

AL
T S»

| Ve 22-00009: 5w !



TCeSS AULL CELL LMY FRl NO2

m;‘ :wmfwr - ) T -
S NOMEMOUTURE ZONE ,
VETER RO FUSELAGE V2 -004822 i<l | ARB/TEAID FUSECAE
SBUND ANTEMN G NOS ‘ 1 e | &ess ﬁm vy ATODULE
SBAMD ANTEANA AO.S .t 19| MAANIIOLD, VLY AODULE
BRSO SAACAT IV €20 Oz Ammo ey mwct‘
AN /UM 7T | o2/ Ay Aammb vev me
AU ok TV -2 <22 O MANIEDLD VLV AODKE
N/ LATOO CATEXES - | } et seawd ma‘zapﬂvww
DOCKING NI/ & LR R € | B 4103 FEED TRk G
URCO BUY DOOR LATCHES (/6 QD) .- - |< 25| o LweS ReEDTHRONSH 0
ARG oY LO rt1ME AT | 6 | &mOihbsFELS Wa
ARGO LIV DOOR HIMSE Dy v S : a7 zzz::mzm PAZ
UREO BAY DOAR MIN'GE - %—W
HRGD BYY TORNE TUSE . 29 | carco :&Vm e
OUYLOUOD RESTRUNT AT74CH MECH: GO | L-BND INTEVAE
WYLOUD RETENTION DRIVE UN/T ©r | wwranrEvna
UDILTOR FRNEL AD. / 2 PASTE NET VACCLUNT VEN T
UOTR LANEL MO 2 a3 | maves ses peess e
PIOUATIR FUNEL,_ NO.3 . R | WTROGEN PSS RELES
RAVATOR FUNEL. VO~ TS5 | MITEN BeESS sriER
UDIATOR ANEC A0S 436 | sevE demP NO. -
UITOR SiveL 0.6 K7 | vRmE oome va2
MYATOR DUVEL NO. T 28 | aox suarcwrTIcIL Lox 7x
PALIATOR SINEL ACS @9 | Pes suamcrice. cay T
UDIOTOR PNE SINGES «s0 | PES SusLRCerTICHL. Lov TA.
YT ST Mp TR TR OYTLE T QOVETE (70 FLACEY) </ | Pss SULERCK/TIAC. Lk T
R TUNNEZ ~ CARGO A ODULE . ks | cesomarivee
URCO AIQDULE REF) sre | 05 avIoVIES EPLIP RACK A
LLSS GROUND SOOLMNT W s a‘uwo,m::mp LACK AP,
LLST Chly SUPPLY PIS€ : : ’ ‘g6 | o Avimics. wppxx/va
EUSS FUEL CELL Loy VENT VO 7 L il marnwc:r EX MO N
SCLSS FULL CELL éMp VIEST AO.2 IR | CoBIND AT A7
LSS RYORGEN RELIEF | ) o | oo avrEWS N2
ALSS FUEL CELL Liy FVie VO + I Q0 | C-Bep avrEIMg 13
"”«“ﬂ . 3/ | c-dap Mamw oe

R e L

i . i



ey .3 i - :
T : . SYSTHS £ CQUAHENT i
REF DG FOVE | NBER | . NOMEMZATURE | REFOWG A
wo-ssarz| |Vl | ceaw et _
) . c 367 | wasTe cawcscrar .;;.1.7-4.:.: =t
*/ [ C 368 | POTHRELE WETER TR KO. S
2s 369 |- poTaslE warER TAMK #0.2' ‘
vo.e I WASTE LIHND SEL SYS
w. 2 I /4 ECLSS CONANT PUMP SYS
2 NOS 772 WATTE WATER THAA'S (AREDL)
18K WL 73 CHEIN AIR RETIRN OUCT
#e AT - I CHABN AR SUPRUXLICT STEel 2oz
B ME S 3RS  ELEET WIRIAG AHIRNVESS § COW -
- L - - . )
r [<] ORB /TR MO FUSECIGE vero-ooaas2|.
' 4o ZELSS FUSL CELL PWE RANT H0-/ l
<2 LSS FUEL CELL PUR LLeNT MO.3 '
8 LSS FUEL Coee PWR ALINT AD.2 |
, - <04 ELLSS PUVLOED AT EXCHANGER
VA Mz ’ L5 LLLSS FREON PUMPS LA Cnd MNIOKE
wnD. / 406 | ECLST SUBLAMITER NO. I
v A2 <07 ELLSS Saﬁwdm ANO.2
w NO.2 - < EECLES FREON YLy MANEOLD
i +#09 ECLSS INTERCHANVGER ,
.’ w0 ETLSS FUSL CELL AT Excsir
2 f/l ECLSS FUEL CEL SERvics ANE
3 2 EULES GSE Ar Lacrhy
1€ - _ #3 | BUSS K/GH PRESS Q Tans NO.I
R ECLSS KIGH PRESS Ny 7AdNa NO. /. -
-~ LSS HIGH PRESUN, TANK NO. 2
6 ETLSS HIGH PRESS Ay TANK AT _ .
MER-COADI2 a7 ZPS av NMODLLER) . VL A-oota32
L WRads .
o 5 | ver3-000091 5K 4

¢ w—— ot S—————————g

f



TTone T IR T e Ly “ T ; - .
e SYSTERSE LOUIAMENT S 3

ZwE | umwser | NOUENCLATURE . - | RDWe |  |ZoME\MuBR |
st CREW CABN - NEER NP IR 31l |crer
235 | cecons ., JUCRISSRS o e
y-s“ -—- —__ s L ._ T ,"_ - ) . _..'.- ‘*_—"-m

i FUY OO ADN/ 7R DISALAY VL., SIOE | s |

9 | AMSSwow AT SRAY BNEL IO »s | oves
K BOVLAAD MNITOR'S SEAT - X | ovexs
o AUSSION SFECMLISTS. SELT IB | Aam
342 DAVLORD O TOR VERT ANE. 3w e,
34 ALISKION SHC VERT PNE , o i 30 cenr

344 PHYLOAD MONITOR T CONSOLE . - - an L#s
. BUYLDRD MONITOR bt STDE COVEDL E - 2 o

. J46 B2V LORD MON/TBR RA S/DE CONBDLE | Sl oo¥
307 | ceeco smamvaviarae cxvvas |- e o

.. P ARSI OB IO —— x5 | cen
3¢9 SPEED ERINE CovTRoL b r 3/6 Prec

s ROTATION CAVIROL LEVEL BRTD . a7 CHt

MUSTER PONER CONTROL LEVEL - - | ' 8 7R

752 THRANSLATION COVNTROL LEVEL - | - . -7 ] am Y%

353 | awowes say 2 3 ‘ ' = | A

T AVIONICS BAY Mo 2 a2/ /T

275 AVIONKES BaY MO/ 32 ouss

3% ALRLOCK x3 A

“z57 WHST £ ANAGCEMEN & WY SHENE FHC 3% |o

I FOOD AUNAGEMENT GILLEY 3 |

359 LI CONISTERS STOWNGE (28 A%T) | .. 6 | aw

: 360 LIOR CASTERS RCTIVE & #20°D) o 2 |
35/ CABN TEAP CTHE I O ABSDROER ASSY |+ . Sl s | aw.

362 ' | swmowes gy wo.2 coocmws SYS ' K- i

T363 | MRS BaY NO.1 COOLING SYS o | onz

- 64 MIONICS BAY O3 COXLINGE S¥S . . . x5/ cuss
J6s AVIONIES Bty AP RLTUIY DUCT (4 R2E570) - 2 £US.

se6 AVIVAES Y AR ST DUCT G RERD) | I s

REPRODUCIBILITY OF THE | : ]
-  ORIGINAL PAGE IS POOR - ; - -
...,.,_,.,;__,;2.@_._; i l _\ el e 3 o~ ,_; ) - - L_



o= E o mma mmmz
S IR /a;;_— PETOF. STHTIC PREESS
it : ' : e i _ /08 L» mﬁdﬁ"
oirm%w’”‘é””? T MR N s L-Ban L AVTENNA G
mmomrc‘me e 1 & ff,i',-' :—uvomzvmcﬂ
OVERIMAD WD CONSOLE ren PBAND ANTENNR .
OVERMEAD £YESRON COVSALE o - ” .r-womm’ﬁ
AN OISALAY FUNEL o o5 ovETENs wmdﬁ
ammwmmza ﬁwez B B “ vitr m&mu wo.:
m‘?m q _v'« v;"‘,ar ~f !Wrdlrawvl Mﬁ o
<n sioEcovsoce . i |V wa  erer sare cwess
R SIOE covsoLs N - <  ORBYTER - LOWER FWE
DOPUAY PROCESSOR (3 RO pon NOSE LANOING GEARS
| PIEOTS RYDOER LLDALS ‘ 1 u res anrenne
. MR’ RysLER PLDALS ., 2 | RS TR reRS @M.
PIOTS SEAT Y .
CHORYS SE47 o - S 7anses ¢
TRUNS VERSE AA?W ‘2 HATTH ~CREW TO CABY,
LN VERTIGAL SANEL. 27 | marw acTunme 4
RN VERTICHL PUNEL w1 sweren wnics assy
AT CONTROL - a9 NATTh LATCHES
DUSPALAYCOUR LR DRIVER L) T I A5T5) AT Aasiac ooy
m/awzamawr(avm) et S-EAND aNTENNA. {
) mme/www”{m/n?z) : Z;  S~BAND RNTEANNA (.
TR EnRB st kT (e T R
RN CIRCUIT BRESURY SWITTH PNL : ” 0 ELET e cor
CH DT BMOCAAELE TN AR - ‘o | - aes seaous arracie
e STOE CONSOUE SH/TENESE Covaapars : : mtmm” o0c
W A cansace mmﬁ#m . s sase s eop st
ORINEBL CONTILL SW & 28 o T~ - o : “ m” V4V m —
CUSIN IATERNAL WinOOWS ) : ) o
AUSELUIGE EWD TIERMAML WINOOWS i -
Lhr SIOE Lavis ’- -7 -3 ]
gEPRODUCIBILITv OF TH_, ' [EEERENe L ]
MITT R 4T e PAG.E, N : ~Figare 1172, Space st
/1 e - f-2 - o
1 U A *



J

!
i

PR ———

I I N . s J
T .m'm:,gm/mm
MIMBER T . S NORMENZATORE -
1Y . Joeeme v WW -
. o | mes - dmw(mm::ma: SRR
T - .- mmmamrmwxr 1L G s
- i RTOF STHTSC ARESS TUBE AMO. 1 | —
7 - r08 | smim«m(:n;o'o) 3 PR
& . roF L-BAN D ANTENNA s S70) - o -
2 28 | c-mevo WTENNG ok S1OE) - -
109 |  SBAND ANTENNG (i . SIDE )
o - BAND ANTEN NN S7OE) -
- _ o5 OVERMEND QUSENVETION WINLOW. '
N 00 | rur amTENse Ho.2
- A s UWE ANTENVA NO.
. 12 | mror STATC smess rese M2 | ’
REIRE ORBITER - LOWER FWD FUSELASE wo-avasz
. 1 2 ANOSE LANDING CEARH S YIS TLEMS ~
 xe 1S ANTENNA o
2a3 &S THRUS TERS (B REQRD FED SIAL) .
2 | RCS PROLELLGNT TANKS LREDD
" o8 RS MllELIUN TAMKS” (2 REP°D) )
ax HATTH ~UEW TO CABN N/ EGRATS | . - -
207 - HATES AC TUATIR 4S5Y
. a8 HATCHS /NG E 4SSy ]
% HATCH CATCHES ' ' -
b 20 HATCK . MM L. DRIVE GEAR BOX -
277 S-BANO ANTENNA. (e S/OEF)
242 S-BAND ANTENNL (RH S1OE) -
3 “4v0r0 g AIONT JAK
. e GROUND LLECT PWR COVN
. ser | ACS AoOULE 4TTACH SolTS
a8 | mose mes acxoy ooow wmses
28 ACE LS VLV INSTE

Tprms g W = ¢

*""‘m ﬂuw
l-‘igure 1. | ¥4 2 Space Shuttle System' -
- _:~2_ - - _
— - — T




— o —

- > -
- — '4‘:’.'_
;ﬁ-‘,a"‘- -
——
e e = ea - ——— —— - e =

-

NN INGRESS AT EN ____t/@

STOWAGE FocrerTYy -

N

REPRODUCIBILITY Op
ORIGINAL PAGE IS PogR”

a8 ' T = Aa vl



Y [
. .
r ! ] i T -- .!’ — e - —
™ o) : ‘ . .- e
A IS e DLl s e e T ] ORI g,

— ORBITER O

CREW Ao/

- ——
o~

FRL . Z, 400

" REPRODUCIBILITY op
ORIGINAL PAGE IS Poop.

FOLBOU? FRAME
P A R Y . & S Ty




; | | : : 1 : .
i | | f | t —
e i ! ‘ - .
L * ;;"g; . -
. :"..,::s:. == R .
-~
IBITER OITER TEN A1 4T ST 4 X, IO0 P
PEW AOOULL A AT STH X, 500

ORBITER OUFER 725
_ CRW AN A
ORBITER C
cReEw G

FRP Z, 400

STONATE COMPARTAMEN F- ,
? COAXHES

v:ewG-G

REPRODUCISILITY OF THE "
ORIGINAL PAGE IS POOR -
OOBOTE T2 /5 ' | SR
5 -

; 4> o V VL 22 0554 51 sut £




- T - —- - e
STONIBGE CON IR Ak -
B .
CHNCHES
r
B A #EF G 74 X, 500 -
- -
AR E A 47 570 X, T ' € \ T “ .
POUTER 7P5 M BEF 47 x, 560 N -
1
. - S |
CABNY AFODXNLE AL AT ST74 X, 00 .
—
' &

vitw E - E 5

LN
a
“
)
<



! } ! 1 1 S IS )
! " - - A
! | | ‘ { ' :l‘-' B —— I——'--hs\-—/ I
‘ | | - | . _
~ " AT
T S o=
.?.- . ) ":;_c.‘_ -~
.“&:;.__..'_T::,: -
-“’.'::" - - {
= rd
i e e - . ) . @
' ’,
T - - Eieit
-
~

Aw OFENING LFROM /L
ALT AN JIASTR Ve

H

)

¢

'
-
——

]

.

» :

.

e IO —— v —

REPRODUCIBILITY Op 1 o C @
ORIGINAL PAGE IS Pogg‘j . A ==

* o _ 39 ) _ §UL72. 00009 §




Lt Cy ey e ; T . . o

/ < ACCESS QPENINGTO AIID CAB/A
. ( _
'
’I
. B
D CABN TO ————i
5 /x. X, ’ '
. TN7Z8 7, REPRODUCBILITY OF THE

JRIGINAL PACE IS ?270R

s+ 3- 38 ey T T 37



”
'
. . 7 - —/
- . ~ B I e
_ . . l——F ' QRBITER OUTER TP5 M
C

VIEW CREW MODULE LOOKING AFT

Figure 1.1.3.

¥y ' ,



: - ; —— tman——— e e ———T
. i -5,4
TRl - B
= it *“':' T - S
L TITEST : : i
1
- ]D@ i
[l
!
_t@m ,.
Tt~ — .
o —
- QPBITER OUTER 7TPS AL -
NG AF T
i
'
.
1 ) UMY 1
Figure 1. 1. 3. Space Shuttle System . i {
v T |

Macre e o




{
-‘ t
S P T SN D j

op
—— _ EEPOOTP ETI LOX TANK —

___ViL?2-0000F1 52 =
- . - .= Y T —_ - ==z

- .



*,
35,

7

CANOLY WINOOW I PLACES

FUSM

— USE

e ' PO o5 M.A’[F——\
' » pom—

\\ Y

|T-*
J

ROV MOOULE (CABIN ) IPLMCES Lo SIOE
SRACES RN OACDS

TS LAlp TANK

REPRODUCIBILITY OF THE

i ORIGINAL PAGE IS POOR




&S Ry S/ Lv ooas

GRS B Y 28 MA &

\

Lrr SRE SrS SHonww

ROKET BIASTER
RN QOPRSITE

Pl

———rf DLSD2

\ -

JT TRAME

0

2 LD

Hew s

Aawma M.

rzl. T4 Aaw

3




REPRODUCIBILITY OF THE
V ORIGINAL PAGE IS POOR
! 1




i

.
—_—

il

2 8 Ve 722 -800097

swa |

C @7

. 1



CREW CAB/N

| RRITER AL
!

TRPS M. REF

_._'_i T ———————




REFRODUSIBILITY OF THE
AGE IS FCOR

CRIGINAL

\

r

-

@

CARGY MODULE REF

<§<:?zawammmth:

|

T s . . ot ———

-

J.f

e G G W e e s e o
—— -

!
[
|
—] T

———
=~

T,

~ 25Ve72-00009% sya _I w® 7

[

]
¢
N o — —L\
— N oms GED ADs SEme e == ans

T -
al

".'—--——-

-

r———————







. o P s )
e de ! T - - b ; .___.......-.Iv- s i C 0 N L N .
\ \@

\'4
Az
mmm —_
QREITER OUTER TS A 47 X, 576
CREITER OUTER TPS AL AT £, 870 —
T CARED EAY LINER ——
[ %
@ - _ -;T;.——' _—
- . —— —’-. - - o - - — Pl
L TmemsTT + J

MISE N T DEFLECTAR

YL22-00009/ SH 2
o 22 B O




G e o P .y

. i ! 1= - -
Tenf - ' . j o SO OO ——
. 'S LT
£
~ AN
LT Ty
Q\‘A'q‘« ,’:z%‘::-"?’w
‘S‘:CO*
R
Chp RURGE C/NES §f WYBR LINET
VIEW A - A
I FRAMS . '
17
21 | 50




PUYLOAD FUEL P

VIEW LOOKING FWD TO BLKH

14, 2% 0%00 9

L 4



N . .\/ ° —_ ._ -
; 1\}7————5 Py OAD OXICIZER PA/C

SEP THRUSTERS § T3P

KING FWD TO BLKHD X, 1307

2 /g,-,_’,muq‘_ igure 1. 1. 4. Space Shuttle System

_4-

Q |
o=

P i




\
o
i

0. THRUST STRUCT. ' DOME. . DOME
m ]
'ﬂs\' Al TAN Ic
\1e/ . . ;
o 14,0 : e 8.05
. s : -t .
M H ' —J
" e
FuO. OAME.

A
i i

L i— 4%0 = 010
—.35%02.010 A0+ .00

L .290 2 oto .

=230 :.010
- ‘
@ :
TLISR. VIEW U5 : sam cAse Yo Fwo. STRUCTLUTE  JOINT - --
| SCALE = V2




ATTACHMENT

[ T, 2 EOUMDANT S
AN P € MEER ‘2C
ATV T T
* PECONNECT, 2 REQUNDANT - {

TOW LINE ITTACAENT
¢ ATTACH) \

! . . -
! ! i I !, ;e
r i ‘
. . L
1 —é‘- " e
| / & =
ST (TANRK) ML , Lo, P
‘. £T ATTACH FT6. ‘ ;
B € umsicaL ‘X’ DROGUE PARACHUTE RISER —\ 7 \ea

. WAL CHUTE $PROGVE
OWITE CABLE RIS
ATTALM PITTING

' & CWuUTE c7v
FLOATATION BAG
/ CHTE

€ SEPARATON

-\ MOTORS . 15.0 $Pu.
% 30

o ANTEMNA (2)
/ * MALFUNCTION DETECE. $75.(2)
o FLASHING LiTES  <2)

i
|
!
1
H

‘ ACCZESS DOOR, 30 DA

(P1oT OROGVE)
oA moaTaz €

(smRovD vu.o?g CHUTE QISER)

LOOKING AFT wW/0 NOSE CONE’

€ PUIGHT RECORDER ,RECOVIRAR_E
{ C4TK 280

TN o BEACONS (2)
( "‘l o SEQUENCERS, (2}
* BATTEQIES . (2]
!
~———~r¢?5£ CONE ————————

"' o~

cb v o

o

J? 5 2RO 3 1
b : N T TT TN

| BCALE : MUMERICALLY 1y 130 IKCMES

MAIN FPARACKRVYTE WNETL, «—=

CLIenT GECORDER
: FLOATATION BAG \
i (Swmmen waros) \

1
SEPARATON WLEME ,—

DOME CASE © PARACHUTE PACK . 6@ CmuTES INOSE ZONE, Y
somT l FO FT. DA, KIFBON ™ g “on '
o ® QEEFING CUTTERS, t;ggut c-‘;'r‘t, 3

: : 2 @ 1%, snee, l@a“sn._,( .

@ PLOATATION BAL
,_ﬁ?__\ 2.
)

8 BATTIRY , FLASHLWGHT {wSws)
: {

i o BASED On A wT. 16O, B06es .
L.470

SRW CASE
TLTYR)

1

KRELOTERY WD
(GIOSE (OWNE RISER AYTACH

® PROGUE CHUTE WET,. —————
-~ ~LTHTE 62 FT DIA. WBBON Tyig

8 AEEFING CUTTERS. 2/8 197 STah,
——— e e —— - -4 T STALGE
o WISER DISCONMELY, 2 PEOUNCANT
o ELOATATION BAG, BATTERY
Y. (vl S S SEAVENCER
o FLASMLGHT, ( Yl o BATTERY

I, . ) 4 .
. e FLASHLIGUT, (W Iws)
290

[ S PP,
BOOSTER RILVERY WSO — |




-

T
\
P / T, LN,

\404)

V& X

@
sar/es e el

m DWNPERSAL MEMBER , VERT.

ud DISPERIAL MEWMEER,
/—(SMEAR wAG) | 1

. S - —r

,—vwo stmnou MOTORS , 4 R, , \1. ;x @, 2 Sc. { BOLT-ON ASSEMBLY)

L3

'
X ‘ | -
"'v--——-—‘ F et

br8.{2)

‘)___..-,._--.____.J_.___-'..._~

’

ey

PLAN VIEW. sca

- SRM CASE

Y

Py ossmcanes>/2atr-y LIRSS S BLISTIR N
- mﬂ& H

N7 ARSI

7P r /////@
O

AT/ ST AP

S TN i - LT —_
r

bl B o -

22%.2

..i_

300

CENTER GRMIN SEGMENT NO.1

' I I —‘I‘l“.— CONSTRAWT MiN.
]

—=
A iz J nelp | ($WB SHLBND. STt - -
L (.i\‘mﬂ SOLID RO
g L&) | ey - REPRODUC 21
0 (A% STRCT. R STRKT. PRI IBILITY LB %
ooy T (G e ORIGINAL PAGE, 15 pooi
. .LK“D AFT Bulwmd TAN.
&wosE sap




SYATIONS SHOWW N $0L!'D LIMES
OENGTE SAM SEGMENTS

|

PSR N
!
.
1

-

/

)

- ’ ,L STATIONS SHOWN N BRIREN
N . WNES DENOTE MANUERACTURED

‘\I_\Q\N 3 SoALE ‘/.-.; i ‘9.“/. - SPLIcES l\“y

i CASE

NI AP L I AT T ” DAl A A, v =
T O m he e heLle Ee\ bryrrey r— 2 - (D4} Syl

1358.5 (DOME TO DOME ,6RM )

- 3co -t 300 te
: e
. - |
T ] r .
CENTER GRAIN SEGWMENY NO.Z ) ! CENTER GRAIN SEGMENT NA. 3 l - AFT
il 4Z.3 DA,
. - . i - )
|
[
i
——
\D_ ROCKEY BOOSTER Kutremsy & |
IDE VIEW , scarz % S N N
21DPE = e REPRODUCIBILITY OF THE T -
ORIGINAL PAGE IS POOR S
BT WLWT

L

RSNV @ TSR ¥ A



y . e y LA . g RTRE s | - I

(SEE SECT. A-A) L

LAUNCH SUPPORT — /
& PLALES, SEE
-LEGEND BELOW

i 1
rL . ' ] A .
AR { - :
- $746 RS N
g \7-/ -b—m.?sxw:r —i =
" -
* -2 . - et -
I 1 — AT I L - ; B =
_11/ < Q3> ,,/lj'r/“.’ar&‘ M L . . ) - .

DOVE
o

Ny PRESS Fua.
Ny CJ0

“ . . ’ . . é
L 7 7S - "TCH ARG
N ) . ) - Re :

) 1941 .

AFT VIEW
. DOME. TR - .GLABAL. ACTUATOR SCAVE Yao
b MRAMY . FOR TRUE DRENTATION
— SEE AFT BNnD VIEW :
i
e e T | TS




STRINGER

o (=eF} 7
) /Qz.so
: 5 1.25
- 5 L.

NG X )
oy
i Y N
N LA
",<'~\-_‘ LN TYP. STRINGER
. SPaACING \_
- - Riro SEE PLAN View FwO. ATTACH, ET/SAS
mms = 3 @S Rt ans KEERODY OF /
. b ; . A
SN AL PAGE IS Pmn b
o~ ) ‘
D oa
/ »
AN
TN - .-
= -
AFT SEPARKTION MOTJIRS o
- - 4 REQ.TNSK@, 2 SEC.
(soLT-on assMBLY ) .
- FANONG $MVELD TOP VIEW
: SCaLE = Y40
g
s
Ny Yoat |
[ ’ R
;"3 S
-\ A Y \\‘
L I SR
A
e -'\‘_ -
rd 3 : - ?
- -tf YAW axis
‘e - - .
o - N3 FiLL
_LF.::“ Y"(//_ N2 C/O
'::f)(/ ~ YD, Rud Fua € C/0
~® SECONDARY TVC SYS. T
o _ s a—m
& .
i. LEGEND
GSE SUPPORT POINTS e - -
. @ TYPE L GSE OVERTURM RESTRAWNT
@ TYPE 2. LAVEURG JACKS : : o .
. O TYIPE 3. COMPRESSION SueTs. cT\O o [& SALE 1 Yao -
@ TYPE 4 ALGNMEWT PADS o
. ‘ AFT SRE SEPARATION MmoToms i
BOUT FRAKE - - Tror AR Figu




sy ) h L
-—rf‘ - ' o -
A\ L
.\-‘ /;‘ i —
N7 .
vy !
2 x_ ! = )
PANE" -
" 12 - -
Ak wtawe - D 5
A i i N

\.rm. ATTacw, ET/5a8 X_—/\- AFT ATYACH, LT /SR8

BASIC LAUNCH CONFIGURATION
SCALE 7 Y200 i

W - :
- f“'.—_. - -
" =
- e
~ o & T ~
- PR A

TOP TIEW o,
Scare s /40 . ) GW:? %Q
X§ . 'P4 G

E: Yo

ors . o '

TS, 4REq Figure”l. 2.1, Solid Rocket Motor Assembly
> S '

5 e ez = P on
ol S TR e asin

1 1



T et e erme s ramm e i e e Y e v e At em //
)

YT ST T A R U TR T T I T AR

[ )
| I! -lnw RSN R N ,

- T - A S S - St B D - -

e v -
. « se—m ow f et e e cmm = on o ome e e L - - -
»
» - .
@ VAW m AR - rm s - e EE WP P WP BB EPwEE SR EC T T W @ EEW e c = TSwe
.- - . . - P e e e e e - - - .
I3
. . - .

\..

T At T m e GRS @ cwns

- BB . B -y S dman ¢ e MR W@ ™ A WW OO e

i

ITY OF TH,

REPRODUCELL,
ORIGINAL PAGL IS POOR

B

——

vl 77- 000045~

ta

P KA

1!

h)

O

Y




|

Adamant

ORIGINAL PAGE IS POOR

REPRODUUIBILITY OF

ey PRSP AL L RN

~




s

v
—

REPRODVCIBILTTV ~R'mog

¢

a v

tas T

~

CRIG

-
—d

_VL77- o220

DT PO PR~

17T

hem——



e

1

RIS I TR

1
t
1
PRt B

TTATICALIXI R DAY A e

LT Omars A




VLTI7- p2s04S

VL T2 B N2 STHVSET 589 (")



-2 30 Lk

~‘—--IL---

|

— .
1323  Xe-SI7IS(T)

28«




Figure 1. 2. 2. Solid Rocket Motor Forward Skirt
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