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ft nm 
500 = 0.08 

1000 = 0.16 
1500 = 0.25 
2000 = 0.33 
2500 = 0.41 
3000 = 0.49 
3500 = 0.58 
4000 = 0.66 
4500 = 0.74 
5000 = 0.82 
5500 = 0.91 
6000 = 0.99 
6500 = 1 .07 
7000 = 1.15 
7500 = 1.23 
8000 = 1.32 
8500 = 1.40 
9000 = 1 .48 
9500 = 1. 56 
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S-BAND 
ANTENNA ANGLES 

DESCENT REFSMMAT 
YAW=O o lGA ANTENNA {PITOi) 
p y 
72 -63 0 
53 -60 10 
38 -55 20 
26 -49 30 
17 -42 40 
8 -35 50 
1 -28 60 

-6 -21 70 
-13 -14 80 
-20 -7 90 
-26 -1 100 
-34 5 110 -41 11 120 
-50 16 130 
-58 20 140 
-68 23 150 
282 25 160 
271 26 170 
261 26 180 
251 24 190 
241 21 200 
232 17 210 
223 12 220 
215 7 230 
208 1 240 
201 -6 250 
194 -12 260 
188 -19 270 
181 -26 280 
174 -33 290 
166 -40 300 
156 -47 310 
145 -53 320 
131 -59 330 
113 -62 340 

93 -64 350 
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HOOT 
H 

,., Ha 
w Hp <..? y � YDOT 

R 
ROOT 
a 

Fll 

DEDA ADDRESSES 
433 
367 (360 UPDATE) 
337(223 UPDATE) 
315 
403 
211 (-)(100Ft) 
270,263 
317 
440 
277 

V16N78 R/ROOT 
V16N92 %THROT/HOOT/H 
V21 N69 6 RLS 

-

AUTO MAN 
417+1 
411 + 1 411+0 
621 R 415+1 
606+R NEXT 316 E R 

-ROOT NEXT 503 E ROOT 

411+0 STOP 

ll8 
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OPS APS RCS 

ITEMP/PRESS 1-:0rl TEMP PRESS MOtl He >1400 PSI 
>30 PSI � POl >78 PSI OX PRPLNT 

HE Ll tJ.l N a-1 > 114 PSI FU PRESS >100 PSI 
>1000<1150 40 - 90°F TEMP 40 - 1 00°F 

PSI PRE POI 6T<10°F N(J<I FUEL[ OX I D t-'AilF 
HEUUM NOM PRESS > 100 PSI 

PRESS 3125 PSI 6P <80 PSI 
�UAO TEMP >119°F 

25 MIN TO FIRING) 
�lll),11 

sa 



I 
COR BUS LOST 

AGS, !NV 2, SUIT FAN 2 
S-BO XMTR/RCVR-PRIM 
S-80 PWR AMPL-PRJM 
COR AUDIO CONT-BU 
ACTIVATE SEC GLY LOOP 
SEE EPS 1, BLOCK 17 

Fl2 

LHP BUS LOST 

!NV 1, SUIT FAN 1 
LMP AUDIO CONT - BU 
S-00 PWR AMPL - SEC 
ON VOICE - BU, BIOMEO - OFF 
S-BO ANT - OMNI 
SEE EPS 1, BLOCK 28 

....... , ......... ..... ,.,•,• , •,•,·,·,· ····· ···· ·��····· ····· ··· l���;�;l;�. · · · := t:·::: =���m� ; ..... �(t;w� .. . ···•··· · .... · • . . . . . . . ....... . 
• • • • .

• • • 0 •. 0 • • •.• •.•.•. 
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DPS PRE PRESS RNG 
FUEL OXID 

THIP 50°-75° sou -75u 
PRESS 70-122 41-78 

SHe PRESS RNG 
TIME PRESS 

LOI 
610-1130 ABORT 

DPS PRESS 725-1320 (106:20) 
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LM ( ()MM MODES 

CO.VMtASIC 
_"!8' :�; lM.[lAY rtn/ t v o 't �VfV<:S 

CQ"I rt<;\,II!AI 10"1 WITH (V.o tUNAJ. WlfH fV 
w•���c•v 

V Hf I NC lt t t.AV U 4. Y ! (VA) 
� 

rN� 3 A.VO'tO �WI f\:I"IU 
-�"" A<< 

I «L > Y •• .-:o= vox 
I • HO lM ,.,.,.�- O ff Oil Oir 

, . ,. ... . 

... .. o rr.uu , 

a 1o tv· 0/'tN _C,.N 

? N l 1 • UP'SOU • A.$ O E S tN,.Ut (N.AIU (NAU( Off OH ' (N .... ll . .... , , 

;No 

O N O 1 ?  A U O O O ! ' · - · · 1ft . 1, . •cv RSC 
rc-1/i -ill :.� -:-; 01< 

j MOO{ • 10/1'11 vo x -�Ni 
VHI A · 1/' oos 

:v . 

mll� 
... ... 

E • VO ICE 
� � fV Hf A XMIO . VO l (( � !'>' olio- O<f 

IVHiJ,.Tc\ii:-o;;;- 0" ;;;, ,-,;;;;;·:;;,; O H Off ON 
; o u ' . . "' '' I> •• • " •Viii'-:-" 

oo 
... ... ... ... .... � 

PN!. 12 COMM ANUNf'IAS 
1iACXMOCi A.�UO '"" i. ·,_,,'W 

YAW CONI • COW o 

�-'-'D,,-,--:-ru:;;- " " " .. 
V H f >Cl • .rT ()< 0 "" 
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LOSS 0 F COMM ( P D I ) !�:�;��;�;:;�;�:�:::�;�:�;�:�:::!:�; 1 VERfFY sl'ANDARD COM/>1 CONFIG 

. --

2 S-80 SIG STR LOW (<3.0)-REACQ WITH STEERABLE 
3 STILL NO COMM(SIG STR LOW<3.0)-SELECT BEST OMNI 4 snLL NO COMM 

. ON VOICE BU, BIOMED - OFF (HOT MIKE) 
5 STILL NO COMM 

S-BD: XMTR/RCVR - PRIH AND PWR AMPL - SEC 
6 60 SEC, STILL NO COMM 

VOICE and R•l 
7 60 SEC, STILL NO COMH 

CSM RELAY 
PM 

S-BD AUDIO (BOTH) - OFF 
NOTIFY CSM TO CONFIG FOR RELAY 

LOSS OF COHM (EVA) 
1 CK COMM CBs 
2 SEL ALT S-BD XMTR/RCVR 
3 IF SIG STR METER < 3.9, 

SEL STEERABLE ANT 
4 CONFI G FOR CDR RELAY: 

AUDIO (LMP) AUDIO (CDR) 
RELAY-OFF RELAY-ON 
VHF A-OFF VHF A-T/R 
VHF B-OFF VHF B-RCV 
IF COMM OK, PLSS MODE-AR 

5 CONFIG lM TO 8/U EVA MOD 1( 
XNTR A-OFF 
XMTR B-VOICE 
AUDIO (CDR) 
VHF A-RCV 
VHF B-T/R / 
PLSS MODE-A(CDR), B(LMP) 

6 S-BD - ON VOICE BU 
7 UPDATA LINK - VOICE BU 

r-M COORD 

+X 
-X 
+Y 
-Y 
+Z 
-z 

8 VHF ANT -AFT ..... - .--..... ·.·.w.· .· ······· ·· .. ... .... ... ... .. . .•.. .... �.·.··········· ·· ··· · · ····· ,• 
: ·: ·:·:·:·:· :·:·: ·:·: ·: · ! ·: ·:·: ·!·! ·: 
·!·:· :·�· .. .. !·!·!·!·!·!·!·!· 
'•'·'·' . ······· ··· ······· .. . . .. .. .. .  . . · ... � .· . .. ' • .. .. .. .. .  · .. .. . :::::::ft.���:;:::::::: �=!:::::!·!•!·:·:;:.;.:.�.: : :::;:;!.: ..... .......... ... ·· •· •· ··. ··•··· ..... ·.·,•. ·.-.·.· ···· . . . ........ ...... . .  ::: :::::::� ::::::::::: : :;::::::::::: 
:·: ·:·: ·: ·: ·:· :·: ·:· :·:·:·:·:·:·:·: ·: 

STER ANT 
PITCH YAW 
90 -45 

90 45 
0 0 

180 0 

• 

' 
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F4 84 

TFJ 0 H HOOT l}lW He 

: 3 0 308 1.8 91 40 28 
1 : 305 5 .1 124 38 26 
1 :30 302 9.2 151 36 25 
2: 299 14 .0 170 34 23 
2:30 296 19.4 183 32 21 
3: 292 25.0 189 29 20 
3:30 289 30 .7 190 27 18 
4: 285 36.3 � 25 1 7 
4:30 281 41.7 22 15 
5: 278 46.6 5 19 14 
5:30 273 51.0 ) 17 2 
5: 269 54.7 09 14 1 
6:30 265 57.5 81 11 10 
7: 260 59.5 so 8 8 

LPD LOCAL HORIZONTAL= 8.5° 
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( DPS) -ASCENT 4 9 54 55 t:;F> F>n 1\1 M -.-
(DECA G."1BL AC-CLSD) .liR .RX iT12P .AZ IV' F'..JC t.H. TG lf 
SIC CB's(AEA)-CLSD �-V RD.T .EL .EL HO .T HO.T HD.T 
(16)DISP OVRO-CLSO lsc 'N H H. 
(THR AUTO-COR) o fiCl r? fiT 7f.. 77 
ATT TRANS-4 JETT LRXIR. ON • •  TR ltFIIA . I- V.H lT G 

BAL CPL - Oil LRY TB X. .SH • YX AT V. V !VG. \ 
(ENG GMBL - ENJI.BLE) LRZ V.I UP. :P xj IV I 
(DES 01/RO - OFF) 78 Ill lffi 

AB/AB STG - RESET I. RX I· I· (j( ITHR IV ,X IPilS I NOUNS 
DB - MIN , RATE- 25 RO.T -�� jYO .T HO.T HO.T

1 � � - L[l"i"':C�:s'=-r-l 
ATT CONT(3) -MODE TF ! u� ' I� � 1 3 :CDH 110DE CONT(2) - AUTO 37 :TPI 

ii���IrHR/�Es�LJ � ul� sl+l � ��� 15 
T� I j �:Eiiiv � 5Z�• :SIDE fuit-V3 rn�REI ITT 400 nm 1. 64 1:68 MAIN-ALIGN COAS 1.,.., i,Q_ INCR-200 nm 1.94 2. 02 PGNS ;,,,., 19l::!l �IIH T 

100 nm 2.22 2.26 VEH DB !RAT 
· 50 nm 2.42 2.48 CUT 25 nm 2.60 2.67 OUT 
12.5 run 2. 7 4 2. B3 jo 4. lo . 3 o • 2 6.25 run 2.86 2.94 1 A�r 0 2-A 1 20. 1 1. 1 .5 
3.12 nm 2.94 3.02 2 OES 1 2-B ��� 4 2 5. 2 2. 
2. 0 nm 3. 00 3. 05 3 t;�M 2 4 -AS 1 3 I 0 

�ggg �� �:�� �:�� ASC MIN 20/51.3 .4YI5/10P 

1500 ft 3.06 3.13 M 2• 1·3 .4Y lSi lOP 
800 ft 3.12 3:22 DES MAX 17 5. 10 ' '"" � 

r 
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FS 

V57:ENABLE LR 21L:AGS -10:V25N69,P63, (0,111,310) ENG SlOP- PUSH 
58:0!SABLE LR 402:AGS {IF 4 liMES) :V40N20 ENG ARH- OFF 
59:LR TO POS 2 500:LR DES/1 - S:CB LR- CLOSE PRO 
68:TEPJ-1 TERRAW 511 :LR-HVR,N63 FOR - 4:FINAL TRIM, GO - NO GO DES OVRO - OFF 

u!lH NONE LR DES - 1 :NASTER ARH - ON ,MODE - PGUS PGNS - ATT HOLD 
N60:'/ FWO,HOOT ,H 520 :LR RUPT ,GO -:30 ENG ARM - DES AGS -AUTO 
63:�H,HOOT,H 522:LR A POS, GO -:07 ULLAGE (+X HANUAL) PROP/TEMP MOll- ASC, 
64:TR/LPO,Hil01,H 523:LR NOT 2 GO :00 104:28:55 (11 + 03) THEN DES 
68: RNG,TG,VI ll07:AGS 14fO:AGS :02 (flO IGN - STA RT) ASCHe MON- 1, 2 
92:THR,HOOT ,H 1406:P66 (PGNS �N :05 DES OVRO - Otl,MA - OFF CB LR - OPEN 
94:'/GX,HDOT,H 1407:P66 THR) THR>80,T/W>l.6,N68VI>l8 SHe STEADY (DCR:!I1CC) 

1466:AGS :26 THR UP(TTCA-UP BY 31 :)(AB)OX:20-40,FUEL:8,CLOSE 
GS 3XXXX:RS T 1:0 0 lAGS ATT {ERR,RATE<S, ,,,.;, 

SHe !NCR) 
2:00 V21 N69 SYS CK 1 
3:00 YAW R to"' 0° 

t.H OK> 10 SEC:V57 ('/58) 
ALT: 30 25 20 15 10 

6H: 17 15 12 3 7000 
CONY, THEN OUT +?64 
NO LOCK OR 169 BY 6K(AB) 
�64:NO LOCK BY 20 SEC(AB) 

LOSS OF LOCK - GO 
5:00 V24N69 SYS CK 

5 : 30 TF I THR OOV/N 
.6:00 AUTO YAW AT 30K 
7:28 THR<57% MCC ± 10 SEC 

CND +40 SEC + ATT CI-'G(AB) 
P64 +15 SEC : (AB) 

8:00 V23N69 
EVAL MAN CONT : PGNS-AUTO 

8:20 N68:?54 A T TGO = 100 9:23) I 
ABORT STG - P USH PG N S - ATT 
ENG .ll.RN - ASC HOLD 

SlOP - RESET AGS - AUTO 
START - PUSH P7i 

I 

• 

• 
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1-IA J E 
GU J O SW - + 0 : oo 500:MAIN SOV - OPEN 
MODE CONT - AUTO +20:300° ASC FEED (2) - CLOSE 
ENC ARM - DES POI+(); 270° 200:0ES OVRO - OFF 
THROTTLE - MAX POI+() : 250° {EXCEPT BUS LOSS) 
TIG :ABORT! SHUTDN�PDI ASC ARM - OFF 
DES OVRD - ON (EXCEPT BUS LOS� 
YAW RT 40° (>30:DPS C.O.-AB STG) 
31 � DES REG ·- CLOSE TO 16 O:ABORT/AB STG - RESET 

ABORT ST GE - ASC STOP - PUSH· 
GUID SW -
to!OOE CONT -AUaO 

HG:ABQBI SI I 
ENG ARM - ASC 
START - PUSH 
ASC FEED-OPEN 
t-11\JN SOV-CLOSE 
YAW RT 40° 
PRPLNT QTY-OFF 
PRPLNT T/P-ASC 
He MON - 1\SC 
ASC lle SE L-BOTH 
MASTER ARM - ON 
THR - JETT 

BAT l ,3 - OFF MODE CONT (2}-ATT HOLD 
CABIN REPRESS ARM - OFF 
DES 02-CLOSE >400:ATT HOLD :45X9' 
#1 ASC 02-0PN <400:ATT HOLD NUL NBS 
PRESS REG 
MB EGRESS 

SUIT GAS 
DIVERT -EGRES 

CAB GAS RET -
EGRESS 

H20 SEL - ASC 
DES H20-CLOSE 
ASC H20-0PEN 

....... ·. · ..•.... · .·. ' .. . . .. . . . :·:· :··· ·· . . .•. ... ··:· :· :· :·: ·:- :· :· •. • .• ,{lOJrw.·.·. ·.·.· ·.·.·. ·.· : : ::: :�����:::: :; : ;: ;: . .-,..: "'��s.mi.' ... • '-'•' �:::: ;:. :· ·. -:::· �-.·:· :·: ;: :: ·.•. ·.·" .• o;_,, , .• •. • . . . 1 ,o;. • .• . .......... L .. l.l.tt. ..... ... . .... .. . . .  ·· ·· · · · ·· ··· ·· ··· ,• • ' · ····· •
'

. 
'• '. •. • .... . .... ' ..... . .  .. 

l(IO\/Ci 

::::::.: : :::�:�:: ::::: : :::: ::::�:::: : . ; . : :Drhli.V: ·:·: ·:·: · :. : ·: · :.: : : : : :?.3�� ��:::: : : :�:: : .,:.;. "$ l': (::f." K\J.:· !· :· : · :. : ·!· :-: •,. :':�¥-.. , ·. ·! · • . .. .. : ': ' . . .. . . . . .. · ····· �·· �B ·· · $�t�··· ·· · :·:·: · . · : . .  •:•: . .. .  ·. ·. · :·:· ····· ·• · • ....... .... ···•· · .,., .... · .. 

£9 

PGNS-AGS <lO:NULL VGX 
TWEAK:257°,l0° OHW, 
CB RR(2) CLOSE 

2 

RR-LGC P20 AUTO 
V95 V80 (2.0/12.0} 

'>/ll'¥11 

3�1� - JSV SS3�d aH 
H109 - lJS �H JSV 

NO - �If l:t31SVW 
SS3l:td JSV - NO�I aH 

(O'oa'O)SLN 
9SN 

Ol:td - 90Ll 2\>d 
0£d 

!l:t09V SdV Zl + IOd ON sdJ z:x+ '3�13 - 3�v1s 
sdJ z: x-

3l:II� - JSV SS3l:td �H 
H!OS - l3S 3H JSV 

NO - Wl!V l:t31SVI•I 
OlOH llV - !NOJ JOOW 

!NOJ 300W - (f.) !NOJ lllf 
NIH - ONV80V30 

Lvd 'LLA ZOO LL - 010� 
��0 - S!lVS S30 

NO - (Z)l!VIJ JSV 
38V!S lVONVW 

l 



F16 

DPS BURN 
CB(ll) DECA GMBL AC - CLOSED­
CB{l6) O!SP/ENG OVRD LOGIC - CLOSED 
CB(ll&l6) STAB/CONT (ALL) - CLOSCD 

EXCEPT CB(l1) AEA - OPEN 

RATE SCALE � - 25°/SEC 

THR CONT - �N/,DR 
- POI AUTO/CDR 

ATT/TRANSL - 4 JETS 
BAL CPL - ON 
ENG GMBL - ENABlE 
DES ENG ()10 OVRD - OFF 
ABORT/ABORT STAGE - RESET 
DEADBAND - MIN 
ATT CONT(3) - HODE CONT 

MODE CONT � PGNS - AUTO 
AGS - AUTO 

STOP PB (2) - RESET 
TICA {2) - THROT/Min jPDI J l.MP TICA-SOFT STOP 

�OR POI GO TO TIMELINE BOOKj 
-2:00 400•1 

-1:00 MASTER AR11 - Cll (1st BURN) 

- :30 ENG AR11 - DCS 

FOR AGS BU�N ABORT PB - PUSH (T�O FOR AGS) 

- :07 . 5 UlLAGE {MANUAL FOR AGS) 
- :05 PRO 

+ :01 DES He REG {l) -OPEN (>31%) 
TFC-10 DES He REG (2) - CLOSE (<86%) 

6V�O STOP PB -.PUSH 
ENG ARM �"OFF . . 
ABORT P B' ! RESET: l.lUilj.-;�· ' l>lt.:"'. • 'l' �" /.I• ._:-..., 

.;,.;.; . .... • - . ·-· · " ' �-: . 

I 

I 



I 

I 

-

tlO POl+ 12 APS ABORT 

• 
• 
• 
• 
• 

. 

. 
• 
• 
• 
• 
• 

• . . . 
• 
• 
• 
• 

• 

_816 

APS BURN 

ASSUt1PTl ONS: : 
POl OlECKL! ST Ctx1PLETE TO T! G. ; 
DPS INOPERATIVE. ; 

CB(16) ' 

V37E 30t 
LOAD NO POI112 PAD 

V37f 42£ 
01706 /\LARM, PRO 
NBO 
410+5, LOAD t:.V 
370 R 

N18 R, P, Y (0, 2?0, 0) 
SET DET 

He MON - ASC PRESS 
MASfER /\RM - ON 
ASC He SEL - BOTH 
/CB( 1 1  & 16) 

CD LOGIC PWR(2)-ClOSED 
He PRESS ASC - FIRE 

DES 02 - CLOSE 
#1 ASC 02 - OPEN 
H20 SEL - ASC 
D£S H20 - ClOSE 

• 
• 
. 
. 
. 
• 
• 
• 
• 
• 

OISP/ENG OVRO LOGIC - CLOSEU 
CB(11&16} AEA AND DECA PWR AND 

STAB/CONT (ALL) - CLOSED 
EXCEPT 

CB(ll ) AEA AND·OECA PWR AND CB(l6) DES ENG OVR(l - OPEN 
CB(16) EPS: 

CROSS TIE BAL LO ADS - OPEN 
RATE SCAlE - 25°/SEC 
ATT /TRANS I. - 4 JETS 
BAL CPL - ON 
DEAD BAND - MIN ABORT/ABORT STAGE - RE�ET 

• ATT CONT ( 3) - MODE CONT 
; MODE CONT -[ASCENT)- PGNS - AUTO 
: AGS - AUTO 
: STOP PB (2) - R£SEf 
: TTCA (2) JETS 
• 
• 
• 

: -2:00 + 
; AGS PGNS 
!-1:00 MASTER A - ON 
• 
• 

• 
. 
. 
• 
• 
• 
• 
• 

RCS STAGE 
-:14 MANUAL ULLAGE 
-:10 STAGE-FIRE 

l 

ASC H20 - OPEN • 
. 
. 

-:10 ABORT STAGE PB - PUSII(T•O FOR AGS} 

Y48, 1 1 002 

CHECK APS BURN 

• 
• 
• 
• 

ENG ARM - ASC 

: -:05 PRO • 
. 
. 
• 
• 
• 
• 
• 

• 
. 
• 
• 
• 
• 
• . 
. 
• 
• 
• 
• 
• 
• 
• 

• . 
• 

:00 ENG l)l 
+:OJ ENG START - PUSH 

200 fos ENG Afq>! - OFF 
0 fps ABORT STAGE - RESET 

STOP PB - PUSII 

0,/IOf/1 

I 

I 



I 

I 

I 

UPS 1\BORT/INSERTION 

/GUIO SW 
THROTTLE-UP 
ABORT PB-PUSH 
MODE CONT(2)-AUTO 
YIIW RT 40° 
623+1 

/INVERTER 
Vl6N85 ( SOOR) 

31% DES He REG (2)-CLOSE 

Fl7 

200fps DES ENG CMD OVRO-OFF 
(UNLESS COR BUS LOSS) 

TFC-10 DES He REG (2) -Close (<86%) 
STANDBY TO COPY GET 

Ofps STOP PB - PUSH 
OET - STOP 
GET

=--:::=,....,-::=-:-=:-: MODE CONT-ATT HOLD 
ENG ARM-OFF 
ABORT (STAGE)-RESET 

STOP PB - RESET 
llV 404,5 ,6=0 470R 

; o t I t t o o o o o o o o o o o o o o o o o o o o • o o o o o o o o o o 'o 

• 
• • ABORT RULES •• • • 

• • 
• • 

500fps 

: 1 • ATT & RATE LIMITS 
OPS >5° SEC 

• 
•

• 200fps 
• 
• 

: 2 • 
• 
• 

. : 3 

APS > 10° SEC 
OPS SHUTDOWN 

<30 fps - STAGE & RCS 
>30 fps - ABORT STAGE 

APS UNDER BURN 
PGNS 

. 
• 
• 

•
• Ofps 
• 

• 
• 

AGS 

• 
• 

• 
. 

• 
• 
• 

• 
• 
•• fl v 

APS ABORT/INSERTION 

/GUI 0 SW 
ABORT STAGE PB-PUSH 
MODE CONT(Z)-AUTO 
ENG AFIJoi-ASC 
START PB-PUSH 
ASC FEE0{2)-0PEN t (UNLESS 
MAIN SOY-CLOSE+ . BUS LOSS) 
YAW RT 40° L 

623+1 
CABIN REPRESS - CLOSE 
DES 02-CLOSE, 61 ASC 02-0PEN 
PRESS REGS A&B - EGRESS 
SUIT GAS DIY - EGRESS 
CABIN GAS RETURN - EGRESS 
H20 SEL-ASC 
DES H20-CLOSE, 1\SC H20 - OPEN 
PROP TEMP/PRESS-ASC 
He MON-ASC 

/XFEED 
/INVERTERS 

TIIROTILE/JETS-JETS 
V16N85 (500R) 
MAIN SOV-{)PEN t 
ASC FEED(2)-CLOSE + 
ENG ARM-OFF (UNLESS BUS LOSS) 
STANa!Y T O COPY GET 
ABORT STAGE-RESET 
STOP PB-PUSH 
DET -STOP 
GET 
MO DE�CO::::NT=

-
-"7:AT==T-:H:::-O:-;:L D 

404,5 ,6=0 470R 
• 
• • 
. 
. 
• 
• 
• 
• 
• 

• 

'< 4""0"' 0 �N'UL AUTO, ........... ...... . . . ................... : 

: 4 

RESIDUALS 
>�00 A/H BURN 

Ha,Hp,HDOT 
INSERTIOtl 

A/H 15FPS 
• 

• 
• . 
. 
• 
• 
• 
• 
• 

• 
• 
• 
• 
• 

. 

WITH VOICE-GROUND RECO>IMENDS TRIM SOURCE AT TGO "' 1 MIN 
TRIM TO <2fps (AGS X AXIS ONLY) AND STANDBY FOR TWEIIK 
AT INSERTION +2 MINUTES( 10° OHW OR 257° FOAl) 

• 

• 
• 
• 
• 
• 
. : 5 

• 
• 
• 
• 
. 

N O VOI CE 
AGS & PGNS <lOfps TR IM ACTIVE SYSTEM 
AGS & PGNS >l Ofps TRIM SYSTEM THAT AGREES WITH RR 

. 
• 
• 
• 
• 
• 
• 
. ··················································································· : 

\IIOt n 

I 

I 



-

I 

B17 

STAGING DPS ADORT/APS INSERTION 

ASC BATT (2)-0N(PRECONDITION) /GU!O SW · 

DES BATTS-OFF THROTTLE-UP 
MODE CONT (2)-ATT HOLD ABORT PB-PUSH 
DEADFACE t4DDE CONT (2 }-IIUTO 
/GUID SW (IF PGNS: DAP 11002, V77) YAW RT 40° 
ATT CONT (3}-MOOE CONT 623+1 
SAL CPL-ON 31% DES REG-CLOSE 
DEAD BAND-MIN BURN DPS TO DEPLETION 
P4 7, 404 ,5 ,6=0 470R A80RT STAGE P8-PUSH 
HELIUM MON-1 ASC PRESS ENG ARM-ASC 
MASTER ARI-1-0N START PB-PUSH ' 
flSC He SEL-BOTH ASC FEED(2)-0PEN + (UNLESS 
ICB ED LOGIC PWR {2)-CLOSED MAIN SOV-CLOSE+ BUS LOSS} 
He PRESS ASC-FIRE CABIN REPRESS-CLOSE 
STOP PB-PUSH DES 02-CLOSE, Hl ASC 02-0PEN 
-X TRANS 2 fps H20 SEL-ASC 
STAGE-FIRE DES H20-CLOSE, ASC H20-0PEN 
+X TRANS 2 fps PRESS REGS A&O-EGRESS 
CB(ll&l6) ED LOGIC PWR (2)-0PEN SUIT GAS OIVERTER-EGRESS 
CAOIN REPRESS-CLOSE CABIN GAS RETURN-EGRESS 
DES 02-CLOSE, #1 ASC 02-0PEN PROP TEMP/PRESS-ASC 

H20 SEL-ASC He MON-ASC 
DES H20-CLOSE, ASC H20-0PEN IXFEED 
PRESS REG A&8-EGRESS !INVERTER 
SUIT GAS DIV-EGRESS THROTTLE/JET-JETS 
CABIN GAS RETURN-EGRESS CB{ll) RR(2)- CLOSED 
ATT/TRANSL-2 JETS Vl6N85 (500R) 
POO 5D0fps MAIN SOV -OPEN + 
STOP PB-RESET ASC FEED (2) - CLOSE+ 

200fps ENG AR}1-0FF (UNLESS BUS LOSS} 
/GUID SW STIINOBY TO COPY GET 

Ofps ABORT STAGE-RESET 
STOP PB-PUSH 
OET-STOP 
GET 
MODE. ""'c=o=N T.--"""'AT""T....,.H""O ,...,[ 0.-
�v 404,5,6=0 470R 

�( IIJfl I 

I 
I 



CODES 

00214 

00402 
(4 TIMES) 

00511 

01107 

RECURRING 
01405 

RECURRUIG 
01410 

01412 

01466 

01703 

2XXXX 

21406 

RECURRING 
3XXXX 

N49 

F971163 

F18 
I 

PAGE 18 

ALARM CODES (POl) 

DEFIN!TlON ACTION 

LGC USHIG IMU WHEN POWER TURNED OFF GUID CONT - AGS 

DAP STEERING LOST GU I D COI1T - AGS 

NEITHER OR BOTH LR ANT POSITION LOG ANT - HOVER, NO 6H (N63) UPDATE (10 SEC): 
DISCRETE$ PRESENT LOG ANT - DES 

PHASE TABLE DISCREPANCY GUID CONT-AGS (LAND �IANUALLY IF DESIRED) 

TGO COMP FAIL (P64) NO GUIDANCE, SWI TCH TO P66 OR SWITCH TO AGS 

DES GUIDANCE EQUATIONS OVERFLOW (P64) NO GU IDANCE, SWITCH TO P66 OR SWITCH TO AGS 

NON CONVERGING P63 TIG MSFN UPLINK NEW S.V. & TARGET 

INSUFFICIENT THROTTLE SERVICING (P66) IF RECURS, MAN THR & ATT HOLD (or AGS) 

TIG SLIPPED DUE TO INTEGRATION IF LARGE IGN ITION DELAY-DO NOT BURII POI 
IF SMALL IGNITION DELAY-MANUALLY THROTTLE UP AT DET N+26 

ALL POODOO'S (EXCEPT 21406) GUID CONT - AGS 
BAD RETURN FRCtl TlME TO TGT RTN ( P63) MSFN UPLINK NEW S.V. & RECALL P63 

ALL SOFTWARE REST ARTS (BAILOUT) CONTiNUE-ItiSURE NO UNSAFE COIIOITION DEVELOPS. 
� 

RMAX VM/lJ. <. 3nm; 2.0fps 1. IF STEADY STATE-RESET 
2. REJECT FIRST MARK THEN ACCEPT NEXT COUPLE OF MARKS AND 

NONITOR FOR NEXT CONVERGENCE 
>2.0nm OR 12.0fps PRIOR TO CSI OR 
>.8nm OR S.Ofps AFTER CSI CONSIDERED EXCESSIVE 

LGC THINKS ENG FAILED PRO TO SET AV MON. DO NOT ENTER BECAUSE IT WILL SLIP TIG 
IF RECURRING, NO GUIDANCE \ 

-

r 
I 
' 

• 

I • 
' 

I 
' 
I 

l 
I 
• 
' 

I 

. 
. 

l 

• 

' • 

J 



C\ EPS � 

... 
C) 
<{ 
0.. 

ED 

ECS 

co 
.-co 

G&C 

OPS 

APS 

RCS 

MISS I ON RULES NO-GO' S 

PRE POI 

ONE DC BUS 
ONE DESCENT FEEDER SHORTED-
ONE ASCENT FEEDER SHORTED 
4 DESCENT BATS 
ONE /\SCENT BAT 

�g
T
�u�

N
X�� 

ONE PYRO SYSTEM ARMED 
ONE PYRO SYSTEM OEARMED 
ONE STAGING RELAY CLOSED 
IE PYRO SYSTEM BATTERY 

CABIN PRESS <4.4 
SUIT LEAK 
BOTH SUIT FANS 
BOTH DEMAND REGS 
BOTH H20 SEPS 
BOTH DESCENT 02 TANKS 
BOTH ASC 02 TANKS 
PRI OR SEC COOLANT LOOP 
PRI OR SEC H20 FEED 
BOTH DESCENT H20 TANKS 

� ASC H20 TANKS 
PGNS GUIO STEER 
3 AXIS ATI CONT 

PGNS RATE 010 & PGNS AUTO 
AGS RATE CMD 

2 ACA 
AUTO +X & AUTO DPS IGNITION 
2 FDAI-ATT/RATE/ERR 
LR 
REDNT APS ON 

1 POI 
I TO 
I POT t£+10 

ABORT 
. ABORT 

ABORT 
ABORT 
ABORT 
ABORT 
ABORT 
ABORT 
ABORT 
/\BURT 
ABORT 
ABORT 
ABORT 
ABORT 
ABORT 
ABORT 
ABORT 
AB ORT 

I ABORT 
I ABORT 

ABORT I ABORT I 
ABORT 

ABORT 
ABORT 
ABORT 
GO 
OPTION 
ABORT 
ABORT 

P & R GOA TRIM (U1PING CONST VIOL) ABORT 
MANUAL THROTT L E. (2 TICA & AUTO THROT ABORT 
PROP LEAK J.AQ FU/OX> 10l ABORT 
FU OR OX INLET/ULLAGE < l 60 ABORT 
BING0/2% 
PROP LEAK ABORT 
FU/OX INLET PRESS<62,>220 ABORT 
APS HE J OR 2 DECREASING ABORT 
HE/PROP LEAK 
PROP LEAK (DOWNSTREAM OF MAIN) AOORT 
FU/OX MNFLD A OR B PRESS<lOO ABORT 

POI +6+10 HI GATE 
TO TO 

HI GATE TO 
ABORT ABORI 
ABORT - ABORT 
ABORT ABORT 
ABORT GO 
ABORT GO 
ABORT GO 
ABORT GO 
ABOR T ABORT 
GO GO 
ABORT ABORT 

GO GO 
ABORT GO 
ABORT ABORT 
ABORT GO 
ABORT GO 
ABOIU GO 
AOORT GO 
ABORT GO 
ABORT GO 
AOORT GO 
ABORT GO 
ABORT GO 
ABORT GO 

IIBORT OPTION 
ABORT OPTION 
ABORT OPTION 
GO GO 
OPTION OPTION 
ABORT GO 
GO GO 
ABORT ABORT 
AB ORT ABORT 
IIBORT ABORT 
ABORT ABORT 

A BORT 
IIBORT A�2�} ABORT ABORT 
ABORT ABORT 
ABORT GO 
ABORT GO 



Fl4 

�lUI/.\ PAGE 20 
ABNORMAL VEHICLE DYNAIH CS RAPID IMU REALIGN 

Use ACA Hardover to Stabilize Vehicle 1) AGS INERTIAL FOAl TO 0°, 0°, 0° 
If RCS TCA LT ON-CB QUAD TCA - OPE N 2) V41 N20E, E, E, E, 
GUIO CONT-AGS, MODE CONT-ATT HOLD, ATT CONT(3)-MOOE CONT, 3) V40 N20 0° , o•, 0° ON AGS FO.O.I , ENTR 

V77E (PGNS ONLY) WAIT 11 SEC. 
If Not Stabil ized-CB( 11) STAB/CONT:ATT DIR COIH -OPEII 
If Not Stabilized-TTCA/TRAIISL(2) -DISABLE, DEAOBAND -MAX 

4) P51E, PRO, POOE 

If Not Stabilized-ACA PROP(2) - DISABLE 

LIGHT MEANING 

DC BUS CDR BUS FAILURE 
BATTERY ...... .. .  

W&C LTS: • 
• 

CDR X-POINTER; 
THRUST 

. 
• 
• 
• ' 
• 
• 
• 
• 
• 

DC BUS LMP BUS FAILURE 
BATIERY ................................... 

W&C LTS: LMP X-POINTER, PROP PRESS : 
RCS PRESS, QTY ! 
ECS PRESS GLYCOL, OTY : 

ASC PRESS Either He Press<2775psi 
(Before Staging) 

DES REG 220 psi>He Press>260psi 

CES AC ATCA AC Out of 
To lerance 

CES DC ATCA DC Out of 
To 1 erance 

AGS AGS Power Supply Out 
of Tolerance,AGS Heater 
Failed ON,AGS Self Test 
Fa i 1 ed 

5) V25N07E, 77E, lOOOOE, lE 
6) PERFORN P52, OPTION 3 (AUTO OPTICS ARE GOOD) 

riOTE: FOR TE11PORARY LOSS OF CDR'S BUS, UPD.I\TE 
[�C CLOCK WITH V55 TO COMPLETE RECOVERY. 

U'l-1EDIATE ACTIO)l (POSSIBLE OPERATIONAL IMPL: CATIONS) 

(DPS GOES TO 100% And GOA LOCKED) 
GUIDE CONT - AGS, SUiT FAN - 2, CDR P.UD!O CONT - BU, 

I 

S-BD-XMTR/RCVR & PWR AI1PL - PRIN, INV 2, Activate Sec Glycol 
TO START DPS: DES E!IG a-ID OVRD - ON 
TO STOP DPS: DES ENG lY.O OVRO - OFF, ENG ARM - OFF 
T O  START APS: AGS Auto O N  
T O  STOP APS: AGS Auto OFF, ABORT STAGE-Reset 

(DPS GOES TO 100% And GOA LO CKED) 
GU!O CONT - PGNS, SUIT FAN- 1, LMP AUDIO CONT- BU, 
PWR At1PL - SEC, INV 1 
TO START APStDPS : ENG START -P USH 
TO ST� �DPS: ENG STOP - PUSH 
IF APS NOT PRESSURIZED - CONSULT MSFN, GO TO MAL PROC APS-1 
IF APS PRESSURIZED- CLOSE ASC He REG 1 & 2: MONITOR ASC He 
PRESS; IF BOTH <2775 AND DECREASING - IM11EDIATE LIFTOFF 

Loop 

UNSTAGED 
STAGED 

UNSTAGED 
STAGED 

FIJF"I /OXJD ;s· IF Ef�" � " �·�JI - • . HATF I TFTClFF 
DES He REG 1 - CLOSE, DES He REG 2 -OPEN 
Monitor TEMP/PRESS, Maintain FUEL & OXID>l60psi 

GUIO CONT- PGNS, GYRO TEST- POS RT. If Light Stays ON, CWEA Fail. 
Poss Loss of AGS Control, FDA! Rate Needles Unreliable,RR Usable 
In LGC Mode Only. <"'. 

GUIO CONT - PGNS, GYRO EST - POS RT . If Lt Stafs ON, CWEA Fail, 
If Lt OFF- Cycle CWEA CB, If Lt Stays OFF, Cyc e DECA GMBL AC CB 
To Unlock Throttle. If Lt Reapoears: Pass GOA Lock-up, DPS To 100%, 
No AGS Attitude Control 

GUID CONT - PGNS . If PGNS Unavailable: I«>OE COriT (.O.GS) - ATT HOLD, 
AGS RAT� CMO OK, But NO ATT HOLD (Free Drift). 412R, Sel f Test. 

(114 5) 
( 1".4 7) 

m:i� 
(M17) 
(M31) 

(M27) 

(M27) 

(Ml7) 



. 

LIGHT ... 11EANING 
. GC LGC Powe r, Scaler, or 

Counter Fail 

ss IMU, ICDU or PIPA -
(Thrusting) FAIL 

tCS TCA One Or More Thrusters 
Fail Off ,Coll inear 
Thrusters Firing 
Simul taneously 

tCS A REG 165psi>Reg Press>218psi 
tCS 8 REG 
ISC HI  REG Manf Press>220psi 
\SC QTY <10 Sec Burn Time 
:llG GMBL GMBL Ond/Response 

Disc reoancv 
NVERTER AC VQLTS <112 

398> FREQ>402 

tATTERY BATT OVERTEMP 
REV CURRENT > 1 OA 
OVERCURRENT " ' 

0 RELAY ED Relays Kl To K6 
CLOSE With MASTER 
ARM - OFF 

.TAGE S EQ Possible Relay Fail 
�ELAY LT. 
IFF AT PO! 

:CS .0. OR B He Press <l 700 

. 

P.t..r..l' 21  
IMMEDIATE ACT!DN (POSSIBLE OPERATIONAL IMPLI CAT! ONS) 

GU £D CONT - AGS • Poss No Auto Eng Shutdown. 
If RESTART Lt ON, LGC Fai l .  CB(ll )AEA - CLOSE 
GU!D C014T - AGS. Pos No Auto Eng Shutdmm . 
IE PBQG Lt �QT Qn, OlEA Fail. C B{ l l )  AEA - CLOSE 
If Stable, Recycle CWEA. If Unstable (or unusual thruster activity) 
Affected CB QUAD TCA - Open, LGC THR PAIR CMOS - D!SP.BLE 
During u l l age (PDI } ,  if RCS TCA lite and quad flag comes on:Pull CB for 
1st flag. I f  2nd flag appears, pull CB, DISABLE and reclose 1 s t  CB 

Monitor MANF PRES S ,  When <lOOpsi : Bad System MAIN SOV - CLOSE ,  
CRSFD - OPEN 
ASC He REG 1 & 2 CLOSE, Hhen <220ps i ,  Open Each REG Separately. 
MAIN SOlf ( 2 )  - OPEII, ASC FEED 2 (2) - CLOSE . 

ENGN GMBL - OFF . If Lt S t i l l  ON: ENG GI1BL - ENABLE ( CWEA FAIL) 

Check AC VOLTS & FREQ. Switch to INV - 2. Bus A&B BUS TIE INV 1 { 2) -
OPEN (lNV 1 Feeder Short) . BUS B: BUS TIE !NV 2 - OPEN (BUS B S hort) 
BUS A&B: BUS TIE INlf 1 ( 2 }  - CLOSE. Select !NV 1 .  BUS A :  BUS TIE 
!NV 2 - OPEN (!NV 2 Feeder Short). BUS A: BUS TIE !NV 1 - OPEN (BUS A 
S hort, Lt S tays ON; Close BUS B :  BUS TIE INV 2 Before Selecting 
IllY 2).  
UNSTAGED: Check All  BATS VOLTS , AMPS & TB's  
I f  VOLTS, AMPS OK: Faulty BAT - OFF Then ON 
If VOLTS, AMPS NOT OK: Faulty BAT - OFF, CB ( 11&16) CROSS 
TIE BAL LOADS - CLOSE 
STAGED: Check BAT 5, 6 VOLTS, A11PS & TB' S 
If  VOLTS, AMPS NOT OK: CB (11&16) CROSS TIE BUS - CLOSE 
Faulty BAT: NORMAL FEED - OFF, Good BAT: BACKUP FEED - ON 
BEFORE POI: Do NOT Set MASTER AR11-0N, STAGE RELAY - RESET, 
Appropriate LOGIC POWER CB - OPEN 
AFTER P O ! :  Do NOT Set t'IASTER ARM - ON, STJl.GE RELAY - RESET 
If STP.GE SEQ RELAYS Lf S ti l l  O N :  ASC He PRESS - FI RE, �1onitor I 
ASC Fuel/Oxid Press. If APS Pressurizes, ABORT 
AT POI:  MASTER ARM - OFF, Open LOGIC PWR CB On System Which kad 
SEQ LT - ON, MASTER ARM - ON. P. t  Ignition Monitor OPS SHe And 
FUEL/OX! 0 PRESS. SHe Tank Inoperative: STOP PB - PUSH, 
ENG ARM - OFF. SHe Tank OK:  MASTER ARM - OFF, LOGIC P\�R CB - CLOSE 

(Ml 0 )  

(M9) 
(M42) 

(M42} 

(M38) 
(M38) 
(M25} 

(M49) 

(M48) 

(M48) 

' 

( M73) 

(M73) 
Monitor He PRESS & RCS QUAIHITY. Affected Sys:LGC THR PAIR Ct10S ( 4 i -OIS ABLE ,  
MAIN SOV - CLOS E, CB( l l  or 16) QUAD TCA (4) - Open. Mon i tor MANF PRESS 
Go to Ma 1 Proc RCS 1 ( 1141 ) 
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F21 B21 

H HOOT � I  
' 

• . 

7000 162.0 

6000 157.0 

5000 135.0 

4000 1 12 .0  

3000 90.0 

2000 62.0 

1000 33.0 

500 16.0 

400 13 .0  

300 9.0 

200 5.0 



ASC PRESS' 
DES REG 
DES QTY 

.1\SC He REGS CLOSE; Mil. I NT.Il.IN P> 125, 
t>P<lO 

REG I-CLOSE, 2-0PEN, HAfNTAJN P> 160 
<5.8� 

CES 1\C ) GUID CONT -PGNS, GYRO TEST - POS RT 

F20 

ASC HI REG 

(LT ON: CWEA)(NO AGS CONT, RR - LGC 

JNVERTER 

BATTERY 
ONLY, NO RATE llEEDLES 

CES DC GUI 0 CONT -PGNS, GYRO TEST - POS RT 
{LT ON: CWEA) LT OFF: CYCLE C'..JEA; 
LT OFF : CYCLE DECA GMBL TO UNLOCK 

"�,._-.,-- TH R CONT (NO TH R, NO GMB L, NO AGS 
· .. ;f�-t·��.D�B., DPS TO 100%)( PGNS + AGS Jl.UTO t--:;,=-=::---� 

; ·. ',' .. A PS IGN LOST) . P E AMPS 
AGS �;��:h�JD C�T-PGNS (412R)(NO AEA, ATT 

--:-"';<-;:"'-·"i'�:t.i.oo;-.,JlOLD OK, NO ATT D. B. ) 
L,GC • jrl'!J:tGUI D CONT -AGS fRESTART , DSKY BLANK: 

;· �J6i.�s;v:: t:GC FAIL - CB 1 1] AEA - CLOSE) 
-.I�SS,.-.......;.:"-'�J GUID CONT-AGS PROG: JSS)(NO PROG: 

RCS TCA 
RCS A RE 

DC BUS . I 

CWEA) 

IF STABLE, CYCLE C1iJEA 
{ 1 65<MANJF PRESS<218): Hf:  GO ,  MON 

He, LO: IF <100, SOV, XFEED 
+ BATT + DC FAULT + TB BP = FEED 

SHORT (IF BATT 5:NO AGS; I F  BATT 
6 :NO PGNS) 

+ DC FAULT + TB BP = NORM FEED FAIL 
GO BKUP FEED: 5 TB:NO AGS, 6 TB :NO 
PGNS 

+ NOR11 VOLTAGE = CWEJl. 

ED RELAYS 

RCS 

HEATER 

ECS 

�. 

PAGE 23 

ASC He REGS ( 2 )  :CLOSE, OPEN (1 ) 
WHEN P<220 

BT <10 SEC 

+ VOLTS< 112  :CB AC BUS A/B INV 1 : 
OPEN:LT OFF:fNV 1 FAIL 

+ BATT FAULT - BATT FAIL (NONE = 
OJEA) 

+ NO TRACK:RDR TEST, RR ( 1 5  SEC) 
OR CB RR:OPEN (10 SEC),  
THEN SLEW {2 SEC) 

RR:SLE�I : f F  RR LT OFF:CWEA, ON:NO 
TK LT FAIL 

+ CES AC:NO ASA, RR LGC ONLY 
+ CB ATCA - CYCLE DECA &1BL 
�tASTER ARM: OFF, STG RELAY RESET, 

CB LOGIC - OPEN 
+ He >1700:CWEA, He < 1 400: SOV­

CLOSED 
RR TEMP, S-BAND TE�t P MON: CB'S OPEN 

1 F LT ON 

IF NO COI1P L T ON:CWEA 
02 QTY >1 0%:CWEA 
+ GL Y TE11P >50 + SUIT TEr1P >60: 

PRJ EVAP FLO 1 - CLOSED:PRI EVAP 
FLO 2 : 0 PEN 
IF NO TEMP DECR (5 11IN):PRI EVAP 
FLO 1&2:CLOSE , H20 TK-SEC, GLY-SEC, 
CB GLY PU,�P SEC-CLOSE , SEC EVAP 
FLO-OPEN 

+ GLY TEMP <SO:CB GLY PUMP 1 - OPEN: 
GLY PRESS DECR : LEAK CAB II! J + LO CABIN PRESS: DUMP VL 'IS-CLOSE, 

PRESS .ll./B-EGRESS 
SUIT FAN l + SUJT FAA COMP :CB 1 6  t.P - OPEN 

+ FLOW + SUIT PRESS = CWEA 

STG SEQ l T OFF:AT PO! :MA-OFF,CB LGC ON LT)-OPEN 
MA-ON. AT !GN,SHe !NOP:STOP;SHe OK,NA-OFF, 
LGC-CLOSE 
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N 

. -
Fl9 

�--� + IDe sus! + lsAnl bs od + loc su�l + I  BAni 
GU I D CONT - AGS GU I lJ CONT - PGNS 

IAc-AI 
DES ENG OVRO - ON SUIT FAN - 1 
CDR AUDIO - BU LMP AUDIO - BU 
GLYCOL - SEC !NV - l 
SUIT FAN - 2 ABT STG: 
DPS MANUAL - OFF ENG ARM - ASC 
-}i����.��P.a�!.QP) • .  �� .. �I15A�Y.dYl� .. �TllP :;)11\RT \MAN) : :DES OvK 
:GASTA : :AUTO THROT , TH C�tD 
:THRUST, TAPE ; !AUTO IGN, AUTO OFF 
:ReS - FEED A : :RATE NEEDLES 
:RR, LR ; :ReS - FEED B, XFD 
o o I I :!NV 1 : : RR SLE�I, AUTO TRACK: 
:orR PULS +X ; : !NV 2 : -····'·······'····· · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·  

.. . . . . . . . .......... ··•·•·•· ······ .· ... · ...... . 
::::::: ::::::::::::�::::::: . . . ··· • ······· ····· •'•'-'•'• -:-:·. ·= ·=·�· · !�· 0 •• ••• •. :-:-: ; .;:Mi .. ·. j,.,., . 
·:·:t!'� . :-. . .  ':' :-:-: :·:·:-:-:-�m�- •+:·:· 
·'·'·'•'•' M•.• ,• . ..  . . . . . . . ..... ...................... . 

0 . . . . . .. . . . . .  . ··•···•·•·····•·•·•·•····· .. . . . •. ·. •.•.•.• ... • ..... • . •.• 
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6Ul 

CB BUS TIE A (2) 
RR - LGC 
,I, tiP.. f.Q-t\.I.. : • .  ���' !GOA : 
;GASTA : 
:CDR FOAl ; 
• • 

:TAPE HOOT /ROOT: ······················ 

IAC-Bf 
CB BUS T1 E 13 ( 2)  
CDR FDA! - PGNS 

.. . . . ... .. . . . .... :DEOA : 
:FDA! - AGS : • • 

:UIP - FOAl: 
, • • . . . . • • . . . . • . .  

. ·. · ... · ..... · .............• . . . . . . . . . . . . . . :::: :::::: ::::: ::;: ;:: :;:: :; :-:·:·:·:-:. ;. ;. ;. :. : ·! . :·:. ·:·:·:················ ... :·: '·'·'""'"""'"'····· ;.;;:��;l-,..;J.CJ;.: . 
·=·:·:·:·:· = �  i{iV :r:·: :;:::::::;: :��;:; • •••••• ••• •• ••••••• • 0 •••••• :�:�:-:·:·:·:·:·:·:·:·:·:·:· ················ ······•···•· .;.;.;.;.; .;.;.: ·!. :-:.: ·:·: . . . . .. . . . .. . . .  

- OPEN 

- OPEN 
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