
• 

• 
• 

STS 
Inertial Upper Stage (IUS) 
Systems Handbook 

Shuttle Operations Division 
Payload Analysis Branch 

Basic Rev G 
December 1, 1988 

USAF 
United States Air Force 

Consolidated Space Test Center 
Onizuka AFB, California 

N/\5/\ 
National Aeronautics and 
Space Administration 

Lyndon B. Johnson Space Center 
Houston, Texas 

JSC-17077 



• 
• 

• 

• 
• 

IUS SYSTEMS HANDBOOK 

BASIC, REV. G 

DECEMBER 1, 1988 

PREPARED BY: 

CSTC MISSION CONTROL TEAM 
VEHICLE PLANS/ANALYSIS 

Book Manager 

Supervisor 
Vehicle/Plans and Orbit Analysis 

?~l.,USAF 
Mission Director, 

Shuttle and IUS Operations Division 

UNITED STATES AIR FORCE 
CONSOLIDATED SPACE TEST CENTER 

ONIZUKA AFB, CALIFORNIA 

JSC-17O77 



• 
• 

• 

• 
• 

JSC-17077 

INERTIAL UPPER STAGE SYSTEMS HANDBOOK 

Revision G 

PREFACE 

This revision was prepared by the Lockheed Mission Control Team Vehicle/ 
Plans Analysis Branch, Shuttle Operations Division, Consolidated Space Test 
Center (CSTC), Sunnyvale, CA. 

This document reflects the IUS systems and Orbiter interfaces. The material 
is presented in the form of functional schematics and overviews. Major 
emphasis is on material for use by the CSTC flight operations personnel. 
Further details can be found in schematics and documents provided by Boeing 
Aerospace Company. Comments concerning the contents of this handbook should 
be directed to David Pennell, Onizuka Air Force Base, (408) 752-4113. 
Changes in distribution should be directed to Lt. Chris Gdanski, Johnson 
Space Center, (713} 483- 3511. 

The IUS Systems Handbook is a "generic" document. To accommodate this, some 
drawings have been split into a TORS configuration and a DOD configuration. 
This is designated in the drawing number by an 1A1 or 1 B, 1 respectively. 

Mission-specific annexes to this document will be produced to include data 
which is unique to each mission. These annexes will be classified SECRET 
for all DOD missions and will have separate distribution lists . 
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Symbology 

VAUX 
PLA 

VAUX PLA 
RTN 

VAUX 
PLB 

VAUX PLB 
RTN 

V ESSlBC 

V ESS2CA 

V MNA 
MPC 1 

V MNB 
MPC 2 

V PCP 
PR! 

V PCP PR! 
RTN 

V PCP 
ALT 

V PCP ALT 
RTN 

V PRI 
PL 
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TABLE 1-I.- IUS BUS NOMENCLATURE 

ORBITER 

Nomenclature 

Auxiliary payload A bus 

Auxiliary payload A bus return 

Auxiliary payload B bus 

Auxiliary payload B bus return 

Essential bus lBC 

Essential bus 2CA 

Main A, mid power controller 1 

Main B, mid power controller 2 

Power control panel primary bus 

Power control panel primary 
return 

Power control panel alternate 
return 

Power control panel alternate 
bus 

Primary payload bus 

1. I-1 
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TABLE 1-I.- Continued • 
Symbology Nomenclature 

ORBITER (Concluded) • V PL Primary payload return bus 
RTN 

V SEC Secondary payload bus 
PL 

V MNA Main A, return bus 
RTN 

V MNB Main B, distribution bus 
DA2 

V MNC Main C, distribution bus 
DA3 

V MNC Main C, return bus 

• RTN 

V CAB Orbiter cabin payload bus 1 
PL 1 

V CAB Orbiter cabin payload bus 1 rtn 
PL 1 
RET 

V CAB Orbiter cabin payload bus 2 
PL 2 

V CAB Orbiter cabin payload bus 3 
PL 3 

V CNTL Bel Main B control bus 1 

V CNTR BC2 Main B control bus 2 • V MNC3 Main C forward load controller 
FLC 1 

V MNB Main B forward load controller 
FLC 2 

• 1. I-2 



• 
Symbology 

• V CIU 

V CIU 
RTN 

V PCA 

V PCB 

V PPB A 

V PCP PRI 

V PCP PRI 
RTN 

• V PCP ALT 

V PCP ALT 
RTN 

V PPB B 

V PPB A 
RTN 

V PPB B 
RTN 

V ORD A 

V ORD B 

• 
V 20 voe PRI 

ACT CNTLER 

V 20 VCD ALT 
ACT CNTLER 

• 

TABLE 1-1.- Continued 

Nomenclature 

AIRBORNE SUPPORT EQUIPMENT 

CIU bus 

CIU bus return 

Power control bus A 

Power control bus B 

Pin puller bus A 

PCP primary bus 

PCP primary bus return 

PCP alternate bus 

JSC-17077 

PCP alternate bus return 

Pin puller bus B 

Pin puller A return bus 

Pin puller B return bus 

Ordnance bus A 

Ordnance bus B 

Primary actuator potentiometer 
power 

Alternate actuator 
potentiometer power 

1. I-3 
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V 10 voe PRI 
ACT CNTLER 

V 10 voe ALT 
ACT CNTLER 

V AV A 

V AV A 
RTN 

V AV B 

V AV B 
RTN 

V UTIL 
A 

V UTIL 
B 

V UTIL 
BATT A 

V UTIL 
BATT B 

V PWR OWN 
A 

V PWR OWN 
B 

V SC 

V ORD A 
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TABLE 1-I.- Continued 

Nomenclature 

AIRBORNE SUPPORT EQUIPMENT (Concluded) 

Primary actuator controller 
logic power 

Alternate actuator controller 
logic power 

INERTIAL UPPER STAGE 

Avionics bus A 

Avionics bus A return 

Avionics bus B 

Avionics bus B return 

Utility bus A 

Utility bus B 

Utility battery bus A 

Utility battery bus B 

Power down bus A 

Power down bus B 

Spacecraft bus 

Ordnance bus A 

1. I-4 
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Symbology 

V ORO B 

V ORO A 
RTN 

V ORO B 
RTN 

TABLE 1-I.- Concluded 

Nomenclature 

INERTIAL UPPER STAGE (Concluded) 

Ordnance bus B 

Ordnance return bus A 

Ordnance return bus B 

1. I-5 
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~~ e tNTCRRl.l'l t - lll[Goll.. l'lfJO'IY AOOR.[55 El>-

♦ l tlTCRRll'T l - C°"'1/TOI: OPOU,TIOH$ Tl tl(II 

: ::~::: :l = ~~T;:r~t f'AlU B> 

-b 

H G F 

COMPUTER UN, T-e hb 

COMPUTER UNIT-A [> 

E 
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U-90-11-4221--[ Rlt-TVC-11((:(lNl'" I CUA:Al IOtHl[OUEST-t r«tl C.t.TOA 
U--to-~-◄221-E £1CEC·SC'l.l-CCtt1AHD-rA ILURC-I ND I CA TOA 
U-90-)t-42◄l·E EXCC-SC\t-ot,J.-FA ILUR£-IHOI CATOA 
U-90-lf -<lllS 4--[ C/0-SCU-Rn.A'l'-ClA I VEA-TEST-f' A I LURE 
U-t0-X-◄2H-( Rlt-SC1>-ECHO-STATUS-RCCONF IGUAAT IO!il-REQUEST- IND IC.IITOR 
U-to- )t-◄l◄S--E O'.[C•P(ll\j[A-QFF-INf[RRUPT--R[C[ I vco 
U-90-lf-◄241-t: O:EC-SQJ-Tl lt[Ol/T-IMO lCATOfl 
U-90-lt-◄260-t: SPo\11.C 
U-to-lf-◄Ml-t: U.t.ltE 

IIT 1'-U-to-X-◄2U-i: S,.t.11.E 

lHE ALTtllH.UC CCWUTCfl UH!T TIWtSFCAS THE s»IE tNfOflNATIOff VIA TME 
COl.-t.lT(R COH'IE11$.1TION L INl. I CCL I, THC TClCM£TRY PARAt1£TERS FIIOt1 THE 
ALTE!tN.IT[ COHl"UT[III Afl[ 1 

UT2-l'MXll l-O CO!f'I-LINK-M-CONTll:OL-WORO I II, NIEV'IOUS 10 "S SLOTS 
U72--lt-OO,l-O COHV-l l Nk-fll'I-COtrfROL--WORO C 11, tum(NT 10 i,s SLOTS 
U"r2--lt-003l-t> CON'W-ll Nk-MI-COlffROL--MOftD C 2l 
UT:t--lt-003◄-0 COtf'I-L INl.-AM-coHlftO\.-WORD ( l l 
U72-l't-00l 5·0 COHV-L IHk-Att-COlffllOl•IIORO I 4) 

ALL Of" Tit[$[ ALTCRHAT[ SIOE 1'1[.f,SU!tOl£NT .utE CCNC'IUTCD AT 100 HZ 
BUT All:E TREJICTD'IED Al I HZ. CXCEfT IIOMI 1 

B A 
i:u.n, 041O7/ H PW1l• K)tJ V£P.S10Ho lllt. l 

CA.TE• l:JH/11 HAl't[, MO VUISIQ;f sn, a 
CAT[ t l t/OV H N.fJ1[ 1 LAM VO!Sl ot.o l!PT1 9 

[}> ~~~.~~;c~1: ~='~,:0 :: :.,_s~011 THC 
SCU [VOIT <110 "lll1SCCONOS. CAO! DA1.t. 81,.0C. CONSI STS or 1-33 
I IT \/OftD WHICH UtCLLOtS PMIITT. Tlo\C SCU COHTAIHS TllO IOEHTIC-.L 
2S6 )( 1' BIT 9UFFCRS TO 4CCOl'Pl l stl THI S DAU IRANSrtA, OORI MG 
A SINOl[ 40 11 1LLISCCo,(I CTCLC. OH( Of' 'flt[ IIUF"FERS OUPUTS 
TO THE DtlA WH ILE THE OTHClt IS IIEMll NC IM TMC SCU DATA. THIS 
1'110CESS ALTCRHAlES EVOl'f 40 111LL I SECONOS 

1-20 SCU•A l'IC,.SUR01CHT OATJ 
21-40 SCU-~ rlEASUfl:C"f)IT DATA 
<111·50 SIC SLOT I t1U.SUROIEJ,I; DAlA 
5\•IO S.-C SLOT l 1'1£ASlffl)l(HT OJ,lJ 
'1·151 SIC SLOT l ttEASUM>tDIT O.IITA I ICU OATAI 

151·251 $IC SLOT 4 t'IEASURO!EMT OAT.I, I ICU DATAI 
AfTOI EACH 40 " ILLIS[CON'.) OJT.t. TltANSJ"CR, TH[ COllflal IS R[ SCT 

~ ~iMK"°:'~CL~:;o ~~•: ~::i!~ :~~.~=i~c~~~:~m • • 
TH[ SOf't\1,1,RC sns A n AC TO llOCI[ f\JATH[fl CCL I ll'UTS. ltO 
ll[COHFIOUJUTIOlf RESU.TS. 91JT THC IIIE01.ti0AC'f l\.t.MAOO'IENT STATUS 
WORO l INOIC,,l[S H1£ FAIL\11[, TVO OR l'IOAC Sl'UIUOUS t lff[RAUPTS 
OI.IUNG A 10 PI ILLIS[COl'I> CTCl[ \j lLL ALSO IICSl.l.T IN THC CCL flCIMO 
li.t111T[O. Wl![.11 TkC ALHR!'tATE C~TCIII CCL IS INHIBITEO, OK 
COtl'IAf,IO DATA IS SET TO tERO J.l'I) TNE ALTEllkATC SCU IND ICATE$ 
aa CNAHMEL SU.TlJS TO R[DU'EJ..lCT IWtJ.COmn ~EM ON INTDINAI. 
l'OW[Jl. TIC CCL CONTJ..lt.5 TM f OUOWINC OATJ,o 

HISSIOH-nM'SE.frTlttE-filEFDtENCE 100 HI 
DEC l!fl[NT 10 f'Oll(R OOIJ!II 11 ft 'TI 100 HZ 
TE~fNATED I MDCX 1U11E11 100 HI 
satCDlA.ED T.SII. 10 
~NT l'IISSI OH I.AC T l f!E 
Cll[C ~[DNICH NE.f,1,1 111'![ 
O EC SW J"ll.t.ME J<l..t'8ER flOIX.I.O 100 
R(l)l,t,IOAHCY l'!Al'UCEl'ICNT 
EXEC Cl)t!V Lit« lCST PATIERfil 
COHF'IRl't[I) SCH[Ol!llll lAS• 10 
I NIT C~ l i t,,')( O,IJt.l,Tl tr«: 
HEXT l'IISS ION All( f i r,£ 
Pflll'UJIY "1.t.tlCATIOH OUATERMIOH 0A 
f'tlllWIY IN£JIITIAL l'CSIT I OH Oft 
l"f!IIWIY ll«RTU,l Vt:LOCITT 
11£ I CHT M: S COtilSUHED 
TfiDtEJll:Y Sle·SUI! FRAIi[ COUHCA 
Q.IRA[NT STATl VCCTOA T!l'IE TAC 

100 H? 
100 HI 
100 141 
100 Ill 
100 HI 
100 HI 
100 HI 
100 HZ 
100 Hl 

SO HZ 

'"" " "' 100 K? 
100 HZ 
100 K? 

D> :~~t ~~S~=E~~~~~~-~T~llA=C!~~~~~~~• 
OIMCT l't[NOll:'f ACCESS C011AI TIWfSFut. #J'Cl fNTCIIRUf'T INIT I ATED 
01.TA TRANSFER. THC Otc..T 11'0 CHANNELS Sf'EClf"ICIU.LY SIKYwN ON Tkl S 
llllAWl ltC AM Of' THE OMA rr,c. THE PIIOCIIAf'I COHTFKILLCO l/0 I S SHCVN 
OHLY IN A CEHEflAL l'.A~Ot. THC IICTEll:lllJ!'T o,ii1v0f T~,.,.SfVIS Alt[ 
~Ert"CHCEO WHl:R[ APf>ROf'ft! l-l[ ANO IJS[ TH[ FOLLOWING f>!IIORI U TJ.81.E.1 

INTDUtUl"T 
1'11:IOIIIITT 

L<V<l. 

10 
II 

" ll 
I◄ 

15 .. 

llff[IIM.PT 
f'lJNCT IOH 

llL [CAL CPDIATICtCS Coot IIITCI 
l'O',l(JI orr tllTCI 
ILLEGAL i,£1.oRI' ,1,00JIESS I BlTEI 
CO, U ITE> 
CDC Pl(l"IOfU CRROM I OOIJlll.[ 8 1 Tl 
AII IT'Ht,ETIC FA\A.TS CI ITU 
10-!'ISEC S'l'STEN SYNC 
PA~JMABLC RT ! 
$CU DATA AVAILAILE 
l tlJ OJ,T.t. TR..t.liSF'OI t'OflP'l.(1£ 
CCl I Nf'UT OR OUTPUT CCWLCTE 
1"1[fltt(AL SPAii[ 
Clnl OJ,U, AVAILABLE 
l l'OrAlll.TCCCL Ofl UtJI CltTEI 
0:TCNIAL SPNI[ 
DlCRNJ.L Sf'IJIC 
TEST EOU !PttOIT f AGC> 

C:Q!oAJTCJII 
R(C'OfrFIOURATl Ofrl 

m 
m 
m 
m 
m 

"' HO 

" " "' NO 

"' .. 
HO 

"' "' YES 

[3> ~~~=~~~TEll:FACE BETWEEN' THE COl'PUTDI ANO SCU tNVOlVES 

STEI' I • COl'IPlllCII TO scu -- SERI AL corr.ANO 0-"A l#ORO JNO 
GAT[O SOU.t.lt[ \j• V£ CLOCM ! ICNJil 

- FOL.LOIJEO IT OAT.t. ll[J..ll'f f'\A.SE 

SUP t• SC'U TO COl'll'UTER - cotl'W,1) \/QRD IIEPI. ICA AMl GATED 
.SQUARE \jl V[ ClOCK 

- FOl.lOW:0 l'f DATA A'l'A I UILE l"Ul.SC 
- LE'IEL a llff(RfU>l COttltAIEO TO 

NOTIFY .sorTV.ut( Tll.l.t TttE COft'WC) 
ECltO IS AYAILUL[ FOR COtPARI SOH 

STCP lo COttl'UTOI TO SCU - OJ,JA ACUIOWUOO[ l'\A.5£ I H01CATCS 
lHC RECEIP'T or THC OAH TRANSHII 

ST(P ◄• COtlF'UTCR lD SCU - 0 ,1,J.t, V.t.l l O l'\JlSE IS ISSUED IF THE 
COll'UMD 'JORC) TD [CtlO C<H'AR I SON 
IS V,1,LJO. UPON IICC1:lf'T Dr lit£ OATA 
VALID DISCl't[TC, THE SQJ EX£CUTES 
TH[ COt'f\.l,JC) 

ltOTC/ Ill( COP9WCV[CHO 1NlO!FAC1: 15 ALSO USED TO 111:,...-sr oi 
STAii SCAHNER OJ,H UO Uf'\.11« etn\AJolOS J"AQl1 TH[ SCU TO 
TM[ CONl"\ITER 

~ g=~ ::~ ::: ~~=~s~~A~~~c;~: :';~~~[ ~T 
FOUR DISCAETCS, WITl4 THE !'OURTl4 8EINO UNUSED, lHESE OISCRE1[S 
lFIC US[O r OR CROUNO CAL ISRATIOl'IIS ANO AAC LOC(tD OUT 8'1 THC 
l'OVCII OISTIIIIUT ION UNIT lPOUI U"TCR LAUNCH 

!«IT[.$1 r-;--.... COIIPUT(R UNIT A I S ~ ( IN COMTROll Wlllt UNIT 8 SHA0Cl',I 10-[I). 
l,1/" ALL l~S MC OIJTPVTS AIIE I OEJfTICAl fOfl THE TWO \.NITS, COWUTCA 

ID SUCCt IS OETERNIHEO 8T CCDE l'lUC 

1 IUS COMP UNIT 
SIGNATURE 

.. 
M>.11°""- ,l0,011,1ru1u1 ..... 1PACtl,, 1111t1111AIIGN 
lTIGOM I. - • .a: COITDI _,_ TO.U 

IUS COMPUTER UN IT 

ewe 1r10 ,_ _____ .,_ _ _._ ___ ---1 
4. I 

Slltt1 I C:.O I 

8 

7 

6 

5 

4 

3 

2 
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• 

• 

• 
• 

8 

-

7 

-

6 

-

5 

... 

4 

-

3 

-

2 

-

1 

" "" CIACUI T 

MIGtl CAL 
CIRCUIT 

l.<N UL 
CUICUIT 

~ 
( 

HIGH UL 
IHICALU 

~ 
( 

SVOi.lRU 
{$CU,lft'I) 

IM LINCS 

p 

4. L lit[$ Ill,. 

I 0 I N 

48 CflA'NEL MULTIPLEXER ANALOG 2 

48 CHANNEl MULTIPLEXER ANALOG 1 

-~:;::::=:::_~~ 
[!>- l'U..TI P\.OU:A 

. 
,-

p ______________________ ....,, 
r 

r 
48 CHANNEL MULTIPLEXER DIGITAL 4 

48 CHANNEL MULTIPLEXER D IG I T.AL 3 

◄8 CHANNEL l'iULT I PLf.X[R DIG I TAL 2 

I M I L I 

-
--

2 LlN[S 

--

f llh[S f"....._ 
- :i-,:,,,:,:,:::,:___--++1J "- - -

--. 
: ~ ::I 

,U.l l P\.UCR -..... 

' L lNCS 

" .J 

,om 
1\IO <1-!lll Sl.N>LES 
(OQ. .. Oll,04., . tlTI 
WITII Tift Sol.ltE 
l'IJJC .\O(l!RUS 

- - ~ Kc>-+---'-••---, 

----- """ --K:2:'>-+-'°'-'---1 

Al:C P'ACXCO 
TOGiTHDI o\S ONC 
9-fl lT 11(11110 U Lll'lf:S). 

._____ ~ ~ Kc'>--1-.,;,;_°' -'I 

JK~., 
~ tMM. DUC. DUA 

''"' '-----------!LATCH I 
UTCN 2 

UTCH 2 

'-----------------------IUlll A1 

'----------------------~[ .... u 

'------------------------~""'" 
'--------------------------!DIil 03 

'---- ---------------------~-" 
'---------------------------1£N8l 01 

' Llltts 

~ 
( srccun) 

ISCU,f,Sfl 

UTl l"l.0:U'I ADOIU55 8US 

K 

~ 
(

AIO COHVCIITDI' 
T[/'lf' 4 SCVAC Tl ) 

- l TO 150" C 

GD 
SUCCE.SS I VE 

I 

I 

APPROX I HATION Do-Ot -~ 
AID 

CONVERTER 

CONV[RT COHVtltSION c-. 
Oil CCN'\.El[ OUTPUT 

, .... 
""' 

~ 
SCV TENI' \ 
ISCUUI I 

GD 

J I 

I 
I 

I 

FROtl SIC I 

SIC O1.TA !I'll 1 • 

vc CLOCk u~I 

lJY 

I H I G I 

5/C SERIAL DATA "1 

S/ C SERIAL DATA 3 

SIC SERUL DATA 2 

SIC SER I AL DATA I 

~ ,.',,.' 0( ~ rl ... Z56 X I IIAN I 
'--,i-,~r' ," t;_tT' ,,r' -,r' ,,rTU ,";r'-' 

1 1 11 1 I• ~ -~ 

AOOfl[SS COI.MTU 

I I I I I l• ~+-+-+---' 
...... ,.__.,__._ •• - • .,_+-+-•• -+.----< 

N[W D.lilA + OISCll[TE 

-
--

( $IC 2 NC\/ O&l A SctJ A X-11)0 ) t;,,.. 
~ · SCUCIJ.l, V 

( ,.:~,.;. \ 
scwi 1 sc1c... ,.,I ,.,..,, 

tl> 
OKA DAU TO C(W"JT(Jil 

------QN[ SlaFIIMf. Of DAU. -----<• .. 1 
1?110 I ITS 

'"' 

"" 

IUS DAT.II 

""'" 

'" ' " C 413 VOROS ll 8 81!5) 

l&O 110 UO 1&-, 
I ITS BITS &ITS OllS 

F I E I D 

SCU A 

P.UU.Llr:L 
TD 

SUI I Al 
C~T[,. 

lllS O.U4 IN 

I 
... 

SUK I 

I 
I 

1,,-, ,.,-'>--------H-+-----------------------------------------------------~1-~ COl"l' .... UTUI 

HI CRO-SEOUENCE 
CONTROLLER 

~~... lf. "." 
,liAM 00,.TIIOL l..ll0ft[S5 INC I ~=: I 

CIIICUIT -i (IIUCT .t.T 3ttl) 

" "'" 

OOL EN&L 
SC\! • sou .. 
OJ,U OAU 

ALIVIIU.l[ SI DC 
1'CJ.SUA(l1CMT O.t.lA 
r111011 scu e 

~~~ 1----+----------' 

!)(NC 1-4 
, . 

I 

D> ~ 
/ • l !IV "5 ) 

~---------~ t SCl.8151 

._,,_, 
"""""""' DATA flKll'I SC'U--4 

O-lS 'IOC 

4 ,-------------f-------,1---++--+---~ e ~ -----------~ e 
DC- DC 

P~R 
CONVERTER 

TO 
C(N'UTrR 

' 

- I scu 8 

PW!t D> 
1---- ---'' l PO~ER OI STR l 8UT ION UNIT A 

J POWER DI STR IBUT I ON UNIT B 

""" ' 

I C I B A 
OATC• uvtv n I MNlt• ,voe I vt1ts10. e,r, n 

DATE, ll/10/H f IWIC1 "'" I VUS ION ll« it 
o.uc, 11/15/11 I NAl'I(, J!"II J VE/IS1~ 1,-;,:r 

~ T~I CAL ,>-,: FLI" FLOP l"RC'VIOUS 
OUTAJ' ""' ""''" 

""'"' =f]=,,,,.,m 
' ' . 0 , 0 

--~-- A- · -- -} ---
--~--~- ---} ---

0 
0 

---r-, 

: : : f : } TH[S[ OUTPUTS Ofl"CMD 
TH[ CLOCK ICl,._lt:I [M.i,lfl.f.S TM[ OIJTPIJTS O AHO Q 

' 0 ' (.'<O'f(I O !'1CAHS M 11'11~[1!:$[ OT O'I. t,,f( STATES '1f THE 
OUTPUTS ARE OEHRtll N[O In' TH( J-1( ""'-ITS ...,,,;) 

--1 - 1 · ---o---
! I I 

I ON TM[ l"lli:YIOUS CIUTl'UTS 
D jfT IIH,l,l HI[ (IJ Jl'UlS \,1(11[ (IN THE f>R(l/ 10.IS 

ClCICI CYCLE. SH H.8LE 

~ lYP' I CAL U.TGK o.uA..t sroun«:c 

.J"'\. 

. A LUCN COM f"IJNCl lON&U l 
RO'RCSCHTtD AS Sf40',,IJrl \olk[N 0 

' ,~-+--
' 

' , . 
, ~ -+--

G) :. 

[v ll'PI CAL 1'1.1,.Tl l'LO:Elt l "-.IX) 

['U.15l£ SI CNAL 

I l"ARil.LLEl c:-----.i; : ,,,. -
L IN[s. l'.::::::::::f: o , 

•• • • ·.·-. . J 1-J J l"...v.1.1.(1. 

0~1s" ~ ~ ! ~ ·-.· ~~,._c~·- ·. 

~L''---'':,r~~ • : AOOAESS 8IJS 

◄ 

Bl ~ Y ACl:111:SS 
~ 

D O 0 
D O , 
D , 0 

0 ' l 
, 0 0 

' D ' 
' ' 0 

' ' ' 

O[C l!V.L 
CON'VEJIS I OH 

D~• : ~ : N[ Y DU • OIJ1 
IN O 0 

L.UCl'I , 1ciuL 

0 

THC tfJlT l l"L~ I S PUI Ql[ Q 10 st\CCT 
,MO OtJT,UT ON£ Of TIIC I POSSIILC 
l ~TS n°" IH[ D• TA eus C. P.I.R:Al.t.[l 
1/ IR[SI , • !II l llf'1.IT 15 SLLECIEO 81 ""-"'CI NC 
A. J...811 I H,/JilY HI.NCR OH THE .t.OOMSS 
1U$ CJ PAJl.t.LUL Vl ll[ S> THAT CORR(~S 
10 Tit( O[S IMD INPVT LI N:E. THC DAT.l 
OH THE SH[CTEO l. 111(£ I S OUTf"L.11 \ftte/11 
TKE NJLT ! Pt.[X[ll A[C( l ~(S , ... ' EJO.tll[ S t CtU.l' 

f"::.-._ TK[ IUJ'\ COHTM>l. Cl ft(U11 own .. u T"[ DATA TQ U \IIIII TTE .. I NTI) 
L)" ,1, RoUI. V'l[ M THAT RMI ltAS R[C( 1'1(0 ''° BIT$ or DAU TH[ CONTR-OL 

CllltCtJIT §WllQt[S 10 fH( O'Ot[R RAl'1, 50 \IM I L[ ON[ RAN 15 VR l llMC C-U 
I ,": f R'OM TH[ SIC THC O'!Ntll 15 l'ttAOI ""- DAU OUT 10 lttE Cor,,,utat 

[)> ;~~l;~ A:~! ; ~~tt(~E~: a:"'i; ~~f ! l~~~~=TIM II 
t 1010 0000 • 2 1 • 2 5 • 12e • » • 150), A' SIC ~ DATA' 
DISCRETE IS Ct.l'l l llAl(O i!CD $(NI ro TM[ CQM'UT[Jf. 
TH[ Cct'PVTlll usu TltC5C l>l'KMTCS ro C[HUU,T{ ITS 
O',{'I ~[\j D.t.11 O I SCRtlt!i 

[P, ~~\~~!~D~ ... u~::'w~~ ~=~~/~!~s~~\!.~.:~ !c ~ ,;~;:~ c. 
P'0St l ! ON5 I N IUS V[MI CI.[ l[LDf:TRT r Ofl,•,U Affi ,;01,/ If. I NC IJSEO r OR ICU l)AlA 

h,..._ U-IIS OAA\ol l NC DOl' ICTS SCU .a., SCU 8 IS 10£10TICAL CORRESPONO I~ lLI! 
l,Y" IU'lllClltS J.ilUo 

SIC t HCW OATA Stue U 72-l- lO•U-[ '5CIKW 15 l"S ~OlTJ.CC u-12- v - 1001-, 5CUl1S 

SIC Z M('II OUA SCU8 1.rn-1-10,u-[ sasaa • \ 5't' PS 1101..T.i.GC u -11-v-1001-, scu-.-v 

SY PS 'IOlU,CC U-l2•V• I Oll• i SQ.I- • !!, 

.VO COtfVCltTUI: T~ u-n -1- 1011-• SCUICT p~ Sll"\.l l [lt" u- n -1-10 11-l Stvil 

SF COUiT V-12-l'l· LOS0-0 SCUBSf'" MI CH CI L U 72 V I OM• l MI C"-LI 

u-n-1- 1010- • scue1 

D> ~i GH ORc::.i ~~si ,_~' !!, ~;~:~~ ~~~l~;:,; ~• ~llti .1~°'ii::!~t!~ 
TO TH[ ON. POflT 

[)> ~1~1!~ T~~s~~!c It~ ~ :ci::/•~~/ ~~~/ ?/ ~· o!~! =~:!: 1~AJ\ 
THEM ,,_ IJ«) I 111, .. s Cf!OSS- r ll:AP OUA 10 TH( At.Hll"IA!E ¢0..,l}l[A 

! UCCI() 320 a r1s 11'! :>l'IA OAT• S"lltAAI, Tl![ 0,,[R.11 1011 , ,,,,:ts L CS5 
THAN 2 .. s Of l o![ ~Ol'IS si.ar ,u,11[, nl[ rmu. 111)[11 Of lit( SUBF~ANC IS 
U5[0 10 fl:UO OUT (.U I f'IIQl'I TN[ Ul'f'S !.IC 5l.0 l5 1• 4 lfllQl'I. CU-A Ai.D 8 ) 
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-
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-
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5 

4 

-

3 

2 

2 IUS scu 1-
" 

APP O. JIJIU,N 2/1~ 1 

Ot'IU Pl.ut$ .(. t,:,,J,iuJ t1./'i..tt 

... , , .... .._,.. ,e,, - · - _ ,,. i. .... , , .. 
L1_1.._,,_,,C( corJ(l"I0.'5,l ,;a,. IO>$ 

SCU MEASUREMENT 

t US S¥$ H& T l)wr, MD 
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-
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I 

I 
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"'"'"""""""' "'')£1""" 
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,. 
'" ' 

s I R 

OE-BOUNC£ 
Fl lTER 

[l> 

I 

" 0 

a 

"" """' """"' 

0 

0 

0 

I 

SCU CODE 
""'"' .,, ""' 
'"'"""" '" " ""'"' 

"' '"' •-• """"°" 
''"'" ""' t<II. ""' 

"' DISC L• < PROTECll CM 

''"'' ,o NIN "°" Tl ttER 

I ""''° >OO'IO<I ,..,,,._ 

j '""""" ..... -y ,.., 
~-+-<r----t········t---+-ttW--1·:~ >+---------t-T=l,-• 

,.,....,,,,.,-, 
~ 

• 

., - ,. 
" ' 

., o TO 

i--r~ 

¥ "",. "' ~·v-~ 
'" '" "'""" 

>------v+, L•-•---
• 

>-+--t---i· ,z, -

""' ....__, 
~ "",._,_ smv, •Z> 

'" ,,., " '""'"" ,z. . 
"" "" "" .Z.• ""' '" '""""'- ;z, 
... " ' ' ,.,. ..... ,.. '"' "'"""" , • ....:a, ''""' "'"""' ... .. .z, 

,----

DE-BOUNCE 
F ILTER 

r 

'"°'" 

-v 

[l> j 
'+t+,4++········f---+---t-WH'. >+--- - -t,Ht1••• 

I ~ ,,, 
4+-rt-t········¼--+---t-t-1V>+'-----tt 

cc 

I . •·······t-+-,tr 
f+--' [ 

I 
,- ---------

•Z• .L 

p 

PLUG 

H-i---'
t-;--

[l> ' 
,+[l> r,-
f--

,z, 
·-'" """"'"" ,-

I 
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NOTE• DEPLOY ENABLE AKO DEPLOY 
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LATCHING ANO BOOH TIP ll[LEASE 

E BRAKE AND CotHR0L CIRCUIT CONNECTS BATTERY P0'JER TO THE 
TOR( Sl THROUGH 0 1 ! Q7l, IIHEH THE BOOt1S REACH FULL EXTENSION 

A Ct.BLE GUIDE ACTl 'OTES THE◄ ELECTRIC BRAkE ACTUt.TI0N SWITCHES. 
S2C S◄) REH0VES BATTERY POWER FRO/'t THE t10TOR, CAUSING IT TO 
ACT AS A GENERATOR, BY TURN ING OFF DI (071. S,j S,tl ALSO TURNS ON 
0◄ (010) , ANO WH[N SI IS3l CLOSES IT TURNS ON 02 (081 WHICH PLACES 

LOW IP"PEOt.NCE ACROSS THE MOTOR TERH INALS. THIS 0[ACCHERATES 
0 DISSIPATES TH[ ROTATIONAL ENERGY OF THE FLYWHEEL 

THERE ARE CABL[ GU I DES f'10UNTE0 OH THE SI DES OF THE OR IV[ UN I T 
TO GUI0[ EACH CABLE I NTO GROOVES IN EACH CABLE 0RU/'t , ONE CABLE GUIDE 
/'tECHAHICALLY AC T IVATES THE ◄ EL[CTRIC BRAKE ACTUATION SWITCHES \IHEN 
THE B00l1S REACH FULL EXT[NSI0N. THESE SWITCH[S R£N0VE BATTERY 
P0\IER A tel APPLY BRAKES TO THE MOTORS. IT TAKES L(SS THAN ! 6 SEC 
TO DEPLOY THE EEC SECHENTS AND FOR THE BOOHS TO REACH FULL 
EXTENSION. ROTATE ANO LOCK IN TH( f"lHAL ◄S 0 POSITION 

AFTER THE EEC SECH[ NTS ARE UNLATCHED THE BOOHS ARE UNROLLED 
TO EXTEND THE EEC SEC/'tENTS. AFT(R THE F\10 S(CHfNT LATCHES 
TO THE SRH-2 NOZZLE, THE FORCE INCREASES UNTIL L0t.0IHC ON THE 
BOOH TI PS EXCEEDS es TO 90 LBS. THE BOOK TI PS AR[ THEN RELEASED 
FR0H THE AFT SEGHENT BY THE B0OH TIP RELEASE HECHAHISH. THE (EU 
PIVOT RELEASE ANO ROTATION HECHANIS/'tS THEN ROTATE THE BOOHS 
◄5° AHO LOCk THEH IN POSITION !0 ALLOW TVC OPERATION . SWITCH 
CONTACTS OPEN ON EACH I EU WHEN TH IS HAS OCCURRED 

AFTER BATTERY ACTIVATION, THE TANQ[H ELECTRIC MOTORS PULL THE 
J CABLES THROUGH THEI R SHEATHES, VINO THEH ON THE J DRIVE 
UNIT CABLE 0R1.Jt1S, ANO ROTATE THE ) IEU CABLE DRUl'I/SPROCkETS, 
THE INITIAL ROTATION or TH[ CABLE 0RUWSPROCk(TS UNLATCHES BOTH EEC 
SEGMENTS. TW O SWITCHES (LOCATED HUR THE EEC FWD SEGMENT 
ST0WAG[ LATCH) OH EACH l[U SUPPORT BRACkET REPORT ACTUATOR 
UNL0Ck STt.TUS ON IUS TELEM£TRY. THE A-SIDE SWITCH[S AR[ 
WIRED IN SERIES. THE B-SO0E AR£ \/IRED IN PARALLEt 

NOTES• n>- EACH J0!2V0C TH[RHAL BATTERY HAS IS LI TH I UH ANODE 
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