APOLLO 8

TLI PROCEDURES

PART NO.
SKB32100020-30!




0:07% & & COR CHP LW |
L
Uy u POST INSERTION CONFIG
S § s SM/CM RCS/C&N CK
\ 1 J.l REMOVE HELMET & GLOVES
2 ECS POST ECS POST
L INSERT CK INSERT C
r.o¥ eps PEr Mon| MR
% GDC ALIGN ECS MON CK| [
s SPS PER MON S
c PUGS TEST | &
& ECS REDUND | o
00: 3 MOUNT ORDEAL COMP CK =
I FC PURGE CH ~
P R JETT OPTICS
E_i INSTALL COAS COVER
COAS HORIZ CK
|
CcC o~
R r R o OPTICS CK
0 0 0 = s 1
01:00 + . 4 ° IMU REALIGN
00 ~ P52
S , ©
K G ©°
— W o
H P
T M
24
y !
1
- P
v U
asdz 2 1




COR CMP L-1

LAUNCH PREPARATION

SCS ATT REF

U
S COMP CK

=20:00 CTE UPDATE VERIFICATION
Change X STABLE MEMBER AZIMUTH, if necessary:

*V78E
*F 06 29 X SM AZ (.01°)
"W21E
®*Load new Azimuth
*PRO
*GDC ALIGN, Pg L-8

BLOCK &
TLI UPDATE

» R %N »

-15:00 FDAI-1 - total att R=90+AZ, P=90, Y=(
BMAG MODE (3) - RATE 1
FDAI SCALE - 5/5
RATE - HIGH
RHC 2 - UNLOCK
1 - UNLOCK
ROT CONT PWR DIRECT (both) - MNA/MNB
MC MODE - FREE

d3dd HONAV'I

Nov. 6, 1968
Dec. 11, 1968

TLI PREP TRANS CONTR PWR - on (up) (verify)

. ASTRO LAUNCH OPERATIONS VOICE CHECK
VOICE CHECK WITH MCCH

S-bd VOL TW (CDR) - FULL DECR
PAD-COMORR

ADJUST MASTER VOL CONTROLS

SPS THRUST - NORMAL

GDC ALIGN & _ AV THRUST A&B - OFF

DRIFT CK ’ LV SPS INDa/PC - a

- EMS 4V TEST
. GO/NO GO FOR PRYO
ARM & TLI

108, 2°

(=5 . Ny
|c:l:un|

SII/SIVB/GPI - SII/SIVB

72.2°
90.2°

EDS AUTO - on (up)
ABORT LV RATE - AUTO
ABORT 2 ENG OUT - AUTO
Verify CM RCS PROP tb(both)-gray
RCS CMD - OFF
YL H 1 FC REAcs wiv - LAT M
d - Lhoa i SCS TVC SERVO PWR 1 - AC1/MNA
=0f.e0 2 - AC2/MNB

1
o

= P47 - BURN ATT CK
TLI

=04:20 ASTRO LAUNCH OPERATIONS COMM CHECK

|= > x}
x> x|
x> x)

SEC0-S-1
IHERTIAL“ " -03:00 DSKY - Verify P02
13 : 0( | V75 (NO ENTR)

__‘_____——'—-———__,_____‘_'._ — . . Yy




=0k 100
={i]:15

= i 3 ol
o1 TEE

=3 "0y

- L .

- LAUNCM-~ INSERTION |
it ~00:09 1Ignition QD f
ABE BOT WD S =00:01 L/V ENGINES 1ts (5) - out 00:00 i
pbiors Ak 00:00 LIFT OFF 1t - on g
X R R bl L * LIFIOFF VERIFIED: |

T 5§ &

*
* If LIPTOFF 1t OFF - PUSH *
i I b *
m:-uﬂ’l-
FL.i RO = Ff

* nmmmnm-m

Erﬁﬂm (auto) = report
Resets & starts counting up auto
P=cidiy Wil

. | P11 auto

i ]

. L

Er

oy B P55

¥ NUTE £ -0 - o il | )
Fallen il e d ¥

GUC ALIGN PB - PUSH § HOLD

RelA Y

e s i S b i

* NO P11 - Key ENTER #
* START DET & RESET MeT#

- B &
-

5
rl

-

Dec. 13, 1968

N 06 62 VI,H DOT, K PAD (fps, tps, . 1nm)
+00:02 Yaw Mavr = report o A

o -.-'-Zf +00:11 Roll & Pitch Program - report

. . *900:28 Rol complete - report

& 200:42 MODE 1B - report 00:42
St ef PRPLNT DUMP - RCS CMD '
o @ +00:50 Monitor « to T +02:00
;u"'! _:E 8 (100X, 6° Att error) sec
EEE |

® LV Guid & LV Rate 1ts ON # ffﬂ'!uc H‘
* 00:50 - 01:25 ABORT *

% NO PRESSURE DECREASE by 25K

®* CAB PRESS RELIEF viv (RRH) - #

*  DUMP * MODE IB

®* IF NO RESULTS: *

® HATCH REL viv - oPeN *
% * CLOSE at 8 psia by j
!
#01:17 MAX @ *

401:30 MODE IC - report (R = 16,5MM)




+02:00

+00: 31
+02+ 42
+02: 33

+{. 3b

+3:53
)%+ 00
+H5:00
+U5:53
+06: 00
+E: 1S
+0 7100
+8:00
+08:20

e

L i
|
EDS AUTO - OFF i
2 ENG OUT - OFF |
LV EATES - OFF
v Pe sw = Pe ;
GO/ND GO FOR STAGING - report MODE IC

INBOARD CUTOFF - (1t 5 on)
LIFTOFF LIGHT - OUT f
UUTBOARD CUTOFF - report (lts 1,2,3,4 on) |
SIC/STT STAGING (lts off) '
SIT Ign Command (lts on)
SII SEP 1t - on

211 657 - Its out !
FDAL Scale - 30/10
MBI Mot (4) - START - ON (ILMF Confirm) |

Check GPI

1968

SII/SIVE/GPT - GPI (Humuntﬂrilj.'T f]".fﬁec* P,Y |

= -1.61 +20° /sec R

Nov, 6, 1968
NG w 2? “'::. 'ﬁﬂ

= +1.33 ' !

S11_SEP LITE - OUT report MODE IC

IWR JETT (both) - on(up) (TFF>1+20) '
N0 IWR JETI *
®LES MOT FIRE Pb - PUSH *
*0 response go to PE EMG-4

MAN ATT (3) - ACCEL CMD

RCS CMD - OM

SECS ARM ¢b (both) - open

Twr Jett & MODE 1] - Report

3:07
I
r
!
GLY EVAP STEAM PRESS - AUTO |

GLY EVAP K20 FLOW - AUTO MODE 11

Guidance Initiate - report (OECO +44sec) i

Guidance Good
R_t_’jil."r t stat us ‘

—————————

Pe Yy o i
feport status .

SIVE to Orbit  revel]l Sense Arm 08:05
Report Status

OMNI ANT-D  (AZ<96°)

Report status

Report Status

O/NO GO FOR STAGING - report

Dec. 13, 1968

Nov. 6,

CSM 103

LAUNCH PARAMETERS

VI(FPS)

1366
1567
2060
2872
4103
5780
7679
8936
9262
9637
10056
10525
11ck2
11608
12225
12894
13618
1440
15248
16164
17158
18211
19137
20130
21197

Le4=A

H(FPS)

+212

+529

+94g
+ 1449
+199]1
+2553
+3033
+3117
+2795
+2505
+2245
+1987
+1737
+1498
+1267
+1049
+ 847
+ 666
+ 596
+ 371
+ 265
+ 170

+
+
+

Lt B B P Lt ]
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1964
c. 13, 1968

Y - ﬁ'l

Basic Date
Changed

+08:41
+08: 45
+08:46
+09:00
+09:50

+10:00

+11:21

+11:31

L=-5

SII Cutoff - lts on

SIT Staging - Its of f
SIV Ign Cmd - 1t on |
SIV 65% - 1t off |
Report Status J
Mode IV - Report f
(VI~23,600,H DOT-0) -
VB2E NSOE - F 16 50 (aR,HP,TFF) '
GO/NO GO FOR ORBIT = report
'
'
SECO (1t on) - report
(Begin TBS)

* If no SECO, *

* THC CCW & neutral in 1 sec »

* or SII/SIVB sw LV STAGE n
INSERTION - 1t off (TBS + 10 sec)
GMBL MTRS (4) - OFF (Lvp Confirm)

M BUS TIES (both) - OFF (LMP)
TVC SERVO PWR (both) - OFF
FLT RCDR - OFF (LMP)

KEY RLSE

Record HA (.1nm)

HP — (.1nm)
TFF (min-sec)
PRO
Record VI (fps)
H DOT (fps)
H PAD (.1nm)
VI7E 00E

VOOE (transfer SV {nto M memory)
V4BE 31102,01111 PRO,PRO, PRO

V4LEE CSM Wt 63531
VB3E (check ¢) P TRIM -1.61
PRO Y TRIM +1,313

10:00
MODE 1V
MODE 111

REENTRY




POST=~INSERTION

POST-INSERTION CHECKLIST

CMP Unstow Checklist
LIS - MAN (v rifv)
(M RCS Liw:10 - O

CAB PRESS REL wilv (h th) = NORMAL/LATCHET

PLSS viv - orf

SECS ARM ¢b (both) - open (verifyv)
FLOAT BAC ch (3) - apen

ELS BAT ¢b (both) - pen

PLL VEXT ¢b - open

DIR 02 - OFF (W)

TRANS CONT PWR - OFF

ROT CONTR PWR DIRFCT - OFF

AONITOR LV TANE PRESS
AP < 36 psid (0XIp > FLEL)
AP €l opsid (FUFL > oxIp)

* EMERCENCY ¢S/q1 SEP pg EMG-5 =

s M HiS ﬁ:}"} 3) = PRI
(M RCS PRPLNT (both) - OFr

(* RCS PRYLYT th (both) - bhp

C/W functjon - °
HATCH GFAR BOX - LATCH

ACTR HNDL SELECTOR - neutrg]
CITUR DUCT HIE b (both) = «lose

1
TLM INPUTS - Low
FCOREACS vlv - Norw
He PURCE LINE WTR - om

LMP Unstow Check list

+20:00

T e
1968
13, 1968

1968

13, 1968

-———-—.—_

TAN A0S (V)

L=7
C&WCk (aMp)

MP to LEB for MN REG Ck
PYRO A&B SEQ A&B cb (both) « open
SECS LoGIC (both) - OFF
SUIT CKT RET vlv - open (pulled) (CDR)
Remove Helmets & Gloves
DIRECT UL'AGE cb (both) - open
Panel 278 cb 1 5 2 - open (LMP)

Gly RSVR oUT vy - CLOSE (cw)
Gly RSVR IN vly - CLOSE (cw)
ECS RAD FLOW CoONT - PWR
PRIM GLY To RAD vly - NORMAL (push)
LMP note PRIM ACCUM gty
ECS RAD HTR - PRIM 1
ECS RAD TEMP PRIM OUT below PRIM IN
*If outlet temp after 5 nmip
*above INLET TEMP
*PRIM GLY TO RAD vlv - BYPASS

(pull). Recheck in 10 min*

ECS RAD tb - cray
GLY EVAP TEMP IN - AUTO

DRINKING WATER SUPPLY vlv - gy (Ccw)

TAN LOS
(_: : )

SYS VERIF & MONIT can be LR
started at thi. tire

SYS VERIFICATION & MONITORING

dalc

J SMORCS Ck ((vp) 1  EPS Per Verif (LMP)

3 (M RCS Ck (cMp)

2 FECS MON Ck (LMP)




-
ot
-
s
ad
|
o
]
)
.
n
E

3

4

SUNSET 10

( )

L]
T T p—

CRO AOS 1
(¢ 1 )

—_— - e —

12

CRO LOS
(-t )

HSK A0S (S)
(. )

HSK LOS
C + )

SUNRISE
( : )

[L.=K
SPS Monit Ck (LMP)

GDC ALIGN
ATT SET TW - IMU angles on FDAI |
FDA1 SELECT - 1
FDAI SOURCE - ATT SET
ATT SET - IMU
ATT SET TW - null FDAI 1 err needles
ATT SET - GDC
GDC ALIGN PB - push until needles null
Record Drift . ‘
BMAG MODE (3) - RATE 2

UNSTOW CAMERA BRACKET & ORDEAL (CDR) " E E‘%
MOUNT ORDEAL BOX & Initialize E : E:_;
- -
ECS REDUNDANT COMPONENT CK, (LMP) - g <
FC PURGE CHECK, (LMP) ‘-.;
e

UNSTOW CAMERAS (CMP)

o g |
OPTICS DUST COVER JETT (CMP) a DE
sl oE
o B £
© 0O

MCCH - G/N STATUS
X Torquing Angle

IMU REFSMMAT Realign Check (P52), (CMP)

If IMU {s realigned,

Realign GDC (CDR)

Q0E

V&6E

G/N PWR OPTICS - OFF
S=Bd VOL - LUP

S-Bd VOL - DN

+01:20:00 13

US A0S

ot 8 3)
14

US AOS

(= : )i1s

.=9

BACKUP COMM CHECK (LMP)

SCS ATT Ref Comp Ck
V16 N20E
FDAI SELECT - 1
FDAI SOURCE - ATT SET
ATT SET - Gbpe
ATT SET dials - nyll FDAI 1 err needles
Key VERB when nulled(freeze displav)
Record from DSKY: |
R.-_... .P-.....___."‘f..__-
Record ATT SET dials:
R___,Em__,f

COPY TLI PAD

: . |avc
43 '““Fw )
X X X R SEP i
X X P SEP '
X X X Y SEP
- il

— =i . E

i

16 SV UPDATES (MCCH)
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NART TWCLUDT T oW

TLL PREP

CRO LDS

L=-12 (02:41:00)

TL1 PREP

XLUNAR = Inject (verify)
EDS PWR - on(verify)

EMS FUNC - Off (verify)
BEMS MDDE - STBY

EMS FUNC - AV SET

EMS MDDE - AUTO

Set AV ind. to +1586.8 fps
EMS FUNC sw - AV Test

SPS THRUST LITE - on/off ®
AV ind. stops at -20.8420.7 (10 sec) :a
. 2™  57:00
EMS MODE - STBY b -t
EMS FUNC - AV SET " " - F 16 83
™

by 1968

Set AVvC ______ ) :
EMS Funct. - AV 32 5ﬂ'mr 16 62
GDC ALIGN |
FDAI Scale - 5/1 o
FDAI Select - 1/2 :
SECS LOGIC cb (both) - Close (verify) é ‘E}
SECS ARM cb (both) - open (verify) -Ez 55 >8: 20
" 8:36
TRANS CONTROL PWR -ON a5
ROT CONTR PWR MORMAL(both) - AC/DC(verify) ~
DIRECT (both) - MXA/MNB ~ | 38:38
LV/SPS Ind. - SI1/SIVB (verify) s (99142
LV GUID. - IU (verify) et
DIRECT ULLAGE cb (both) - closed vl s
59:59
Set EVENT TIMER to $1:00 (02:50:31)
Begin MONITOR For TBG 09:00
SECS LOGIC (both) - on(up) | 29102
PYRO AGB SEQ ASB cb (both) - close SUWRISE
E.: )

CMP to Couch

L-13

TB 6 - SII1 SEP Lite ON (TIG-9 min, 38 sec)

FDAI #2 ORB RATE at 180, 0, 0

SII SEP LITE ouT
Start DET COUNTING UP
SC CONT - SCS (verify)
MONITOR LV TANK PRESS
AP < 36 psid (OXID > FUEL)
AP < 26 psid (FUEL > OXID)
*EMERGENCY CSM/LV SEP pg EMG-5*%
UP TLM CM - BLOCK verify
UP TIM IU - BLOCK (verify)

VI7E 47E (check bias) Record
(Limit: 9.8 fps/min)

V46E
AVX,Y,Z (.1fps)
N62E
VI, HDOT, HPAD (fps,.1lnm, fps)
MONITOR VI ( ) at ECO.
SCS TVC SERVO PWR 1 - ACl/MNA
2 - OFF

START TAPE RCDR
HBR,RECORD, FWD,CMD RESET, tb-bp
FLT RCDR - RECORD

EMS MODE - Auto
SII SEP lite - ON
* TLI Inhibit Signals will not *

* be honored after 59:42 *
SIVB ULLAGE Begins
SII SEP lite Off (TIG - 18 sec)

SIVB FUEL LEAD
SIVB ULLAGE discontinues

LV ENG 1 lite-on

SIVB IGNITION (_ : : GETI)

LV ENG 1 lite-Off
MONITOR THRUST & ATTITUDE +45° P,Y
MONITOR LV TANK PRESS +10° /sec P,Y
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F 37
08:00
GDS A0S

(03:11:00)

L=15
BURN STATUS

REPORT

Premature Shutdown:
HA 60K nm - Lunar orb flyby (depend on

AV req'd)
220k om - 2 phasing mnvrs to semi-
synch orb. Dir entry
> 4K nm - Hi alt orb fol by deboost
to HA=400nm
C 4K mm - E{ther hi or low alt,

depend on ldmks

00E
CMP TO LEB

S DAP

V48E 11103 PRO, PRO, PRO
V4GE

LOAD N22, Dock Att —tias b VD
SIVB CLOSE VENTS i

CINVAS 1O SBP ATT __, . (1%/sec)

i bl S




L= 16 L-17

TRANSPOSITION |
1 V62E r
00:20 V49E -
, . , j
Prepare Camera Equip for SIVB photo F 06 22  DESIRED FINAL GMBL RPY ANGLES 01°) |8
AUTO RCS SEL (16) - MNA/MNB (verify) 2 D Yoo L GMBL ( )
SCS TVC SERVO PWR 1 AC1/MNA (verify)
 cost - oo " OFF (verify) Y oorall 18 REQUEST MNVR TO FDAL RPY ANGLES (.01°)
SC CONT - CMC 00:30 (AUTO) PRO !
CMC MODE - AUTO (MAN) SC CONT - scs
BMAG MODE (3) - RATE 2 (verify) MNVR To 5
. * 1f mnvr not started 30 sec #
DET Reset 58:00 (count up) *  after SEP: a

HAND Controllers - Armed

4 L] c - 2-5’ e 1-5 f 8 *
ATT Deadband - M1y © 9 TH X sec ( ps)
- T ¥ -
jate - Low =T 06 18  AUTO MNVR TO FDAI RPY ANGLES (.01°)
GRTBEP __ & & o0 00:45 FLT RCDR - OFF
SEPARATION 5lg] 5 Fs018 ReQ TRIN (.01°)
11[:”: o RS & (TRIM) = Go to 3
vo3E - (BYPASS) - BMAG MODE(3)-ATT1/RATE2
(03:19:00) ~ « TR TS ENTR
5H 00 DET START g
591 30) LT RCDR - RECORD W
- T CONT - Null opening rate
TAPE RCDR - STOP/HBR/FWD = K= 6 RANS op g
EMS FUNC - v o o 8 WR_ - OFF
50« 5 EMS MODE - ALTO Rl B W
- - - | STOP/LBR/
MAN ATT(3) - RATE oMD SERBS MONEES B3 & 10 /LBR/FWD
Ll_lql-__'zlr[illfl:l . EDS Eh {3} = open
Q0 0n TRANS CONT - COW, +X & HOLD SPS P142, Y162, cb (4) - open
: (b3 [V TANE PRFESS ind(4) - 00 (csM/1v SEP) Hi Gain Ant Activation
U008 TRANS CoONT - NEUT & +X OFF HGA FLT BUS cb - close
- GROUP 2 cb - close
® NO SEP: * TRACK - MAN
¥ SECS ARM cb(both) - close * PWR - on(up)
* TRANS CONT - +X & HOLD *
*

CMP to LEB
PYRO A&B SEQ A&B cb(both) - open

SECS LOGIC (both) - OFF

CSM/LV SEP PB - push *
Jucs Adm lhéh‘l\)-."n

TVC SERVO PWR 1 - OFF




|
|
¢

(03:36:00)

1

F

p
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37

l.-18

Conduct SIVE Photography

s T A S

(5M Evasive Maneuver

MNVR to Local Vert (+X towards earth)
Maintain SIVE i{in CDR's window

VITE 47K

AVX,Y,Z (.1fps)
THC =X 1.5 fps (15 sec)

PRO

D0E

VobE

Nov. 6, 1968

| Dec. 13, 1968

Basic Date

2

Nov. 6, 1968
plov. 27, 1969

Basic Date _

—

L
EMCG-1

PAD EMERGENCY PROCEDURES

RAPID HATCH OPENING
1  Actr handle rel - push or 8queeze

Side Hatch

2 Actr handle - operate (until hatch 1s unlatched)
* If hatch fails to open *
*  GN2 change knob (both) - cw #
* GN2 vlv handle - unlock and *

* push (outboard) #

FIRE IN CM DURING BOOST
1  CABIN FAN (both) - OFF

2 Monitor EPS indicators for excessive current.

Immediately remove power from affected bus.

If in abort modes 1T or II:
Verify suit compressor on good AC bus

If in abort mode III with affected bus Main A (B):
TVC GMBL DRIVE (2) - 2(1)
AC INV 1 (2) AC BUS 1 (2) - OFF
AC INV 2 (1) AC BUS 1 (2) - ON(up)

3 CAB PRESS RELF vlv (RH) - DUMP

4 ABORT using appropriate mode

AINIDYANT




I

L
EMG-2

EMG-13

Cﬂntamlnatinn in CM
1

Don 02 magks and/or PGA's 1nnediately
2  Evaluate contamination level (isolate & correct
source of contamination {f possible) and
Proceed with one of the following steps:

8. Retain 02 masks or remain in suit and accept
Contamination level in cabin.

CAUTION

If in PGA's, adjust DIRECT 0
suit to cabin AP 5 0.38 psi.

b. Retain 02 masks and gcryp cabin atmosphere
through suit loop. 1f initially suited,

establigh partially guited or shirtsleeve
configuration and don 02 magks,

CAUTION

Change Lion Cartridges after scrub
completed.

€. Retain PGA'g or don PGA's

Verify guit integrity (visually)
Perform Cabin

Perform Cabin Repress

FIRE/SMOKE IN CM DURING ENTRY
1 CABIN FAN (both) - OFF

EMERGENCY

2 Monitor FPS indicators for excessive current,
Immediatelv remove power from affected bus,

3 ROT CONTR PWR DIRECT (both) - MNA/MNB
& maintain att{tude if required.

4 If affected bus ig:
MNA
“AC TNV 1 AC BUS 1 - o
AC INV 2 AC BUS 1 - ON
Set up for CM/RCS sys 2
AUTO RCS SEL A/C ROLL (4) - OFF
CM 1(6) - OFF
CM 2(6) - MNB .
Ferdd-ow—neormed RCS dimp procsdune 18 'pvll vich
ﬂaing-3iﬂ—duui-tiuna—iur-u-iuui
wochodumy
MNB:
~AC INV 2 AC BUS 2 - OFF
AC INV 1 AC BUS 2 - ON

Eodbov—normed RCS dump P""“"H'E!‘“ orid Fich

2 to maintain

Cnntalinntiun In Suit
100 In Suit

r 1l svIT COMPR 2 - AC1
f Edoh—dump . 2 SUIT COMPR 1 - qFf
f 5  CAB PRESS RELF vlv (RH) - DUMP ( 3 DIRECT 02 viv - OPEN
; 6 Continue ENTRY

(CCW) for 1 minute
then cloge (Cw)

If condition persigts:

4 SUIT COMPR 2 - OFF

5 DIRECT 02 vlv - OFF

Doff helmet

Don emergency 02 masks




FM( -4

LET FAILS TO JETTISON

LEGS CUT/NO MOTOR FIRE (pvro audible)

LES MOTOR FIRE pb - push
NO RESPONSE to ABRT SYS TWR JETT switches

chb SECS ARM (2) - close (verify)
b SECS LOGIC (2) - close (verify)
: QOASTING

ch FDS (3) - close (verify)
SECS LOGIC (both) - on (up) (verify) LV XLUNAR - SAFE
SECS PYRO ARM (2) - ARM (verify) | SECS LOGIC(both) - on(up)
EDS PWR - on (up) (verify) PYRO AGB SEQ ALB cb(both) - close
ABRT SYS TWR JEIT (both) - on (up) (verify) ROT CONTR PWR DIRECT (both) - MNANOG
SC CONT - SCS
BMAG MODE(3) - ATT1/RATE2
SCS TVC SERVO PWR 1 - AC1/MNA
2 - A2 .
(Continue through thrusting)

THRUSTING
TRANS CONTR - CCW(4sec) & +X

MAN ATT(3) - RATE QD
00:04 TRANS CONTR - NEUTRAL & +X

EMERGENCY CSM/LV SEPARATION

— s

.

lov. 6, 1968, °
v, 27, 1968

1968

o
8
g

.-‘-

Basic Date N90.IB. 1968
»
3
N
s

"

®  SECS ARM cb(both) - close

* TRANS CONT +X & HOLD

®  CSM/LV SEP PB - PUSH & BOLD
*  SECS ARM cb(both)-open _
11

Basic Date
Changed
;l >S9

oy

B on
GGBL MTRS(4) - ON (LMP Confirm)

— e

LTl sk al & 115




FMERG

NOTE :

FMG-6

ENCY POWER DOWN
Use only after FC or BAT loss, no
short verified, & main bus voltage

=26.0 VIC,

w 'V

Powerdown the following components
until bus voltage>26.5 VDC:

02 HTRS (both)-OFF 11,0amps
Non FSS Bus-0OFF 4.9
" FLT RCDR-0OFF T4
GMBL MTRS P2,Y2-OFF 10.0 o 2
S-BD PWR AMP-OFF 3.53 w2 o O
FC PUMPS (3)-OFF | 3. Jea. o ) <
H2 HTRS(both)-OFF - 1.44 - o
CAB FANS (both)-0OFF 1.94 g S
LIGHTS-Min req'd: - .. , giﬁ
CMC to STDBY 2.0 2|9
V4BE {
F 04 46 Load O Left digit Rl 1
PRO,PRO,PRO, V46E ‘r e
F 5C 25 00062 CMC PWR DN @ |1l B
PRO- HOLD until STBY 1t on S 'r. S o
G&N PWR = OFF 1.5 5 Y - B
IMU PWR DN (STBY) 5.7 - s
CMC MODE - FREE - 3 5

NOTE: 2-1 Entry possible powered down,

G&N TMU PWR-OFF -

FCS GLY PUMPS -OFF 2.77

ECS RAD CONT/HTR cb(both)OPEN 2.69
TAPE RCDR - OFF 1.82
POWER SCE-0OFF .63
VHF/AM A-OFF 1.0
TELECOM GRP 1&2-0FF - 2.2
INSTRUM ESS MN A&B cb(both)OPEN 5.54
SUIT COMPR(both)-0OFF - 8.4

DIR 02-ON “ﬂ"' |

however items may be desired if
bus voltage permits.

L
EMG-7

BUS LOSS PROCEDURES

MN A (B) Lost
EDS AUTO - OFF
MN B(A) BAT C cb - close
INV 1(2) MN A(B) - OFF
INV 3 MN B(A) - ACl1(2)
FC 2 MN A(B) - OFF
MN B({(A) - ON
FC 1(3) - OFF
FDAI SELECT 2(1)
TVC GMBL DR 2(1)
BMAG MODE - RATE 2 (RATE 1)
S/C Roll Info RSI (FDAI #1 roll bug)
If Aborting With SPS: AV THRUST B(A)-ON
If CM/SM Sep is required:
RCS TRNFR - SM
RCS AUTO Select, D1,D2,A3,Cé4,D3,Bé-
MN B or OFF
After Sep:
RCS TRNFR - CM

BAT RUS A(B) LOST
~ EDS Aﬂg'fﬂ'- OFF
MN A(B) To BAT C cb - Close
If CM/SM Sep 18 required:
RCS TRNFR - SM
AUTO RCS Select-D1,D2,A3,C4,D3,Bé-
MN B or OFF
At Apex Cover Jett - SCS CONTR/AUTO
cb(both) - open

ACl (2) Lost

INV 1(2) MN A(B) - OFF
INV 3 MN A(B)=-AC1(2)
If AC Bus problem persist:
S-Bd PWR AMP - SEC (Pri)
S=Bd XPNDR = SEC (Pri)
BMAG MODE - RATE 2(RATE 1)
FDAI SELECT 2(1)
TVC SERVO PWR 1-AC2/MNB(2-AC1/MNA)

L

shal WAME  oAANA AL

LT

ah dh W




1
FMi.-8
g™ HeS Thrnsteri(=s) Falls m
1. HOS CMbo= OFF -
2. EOT CONTR PWR DIRECT (both) - OFF " 0
3. SCS DIVECT ULL ch(2) - Open v
4. 1f s RCS prplnt qty still decreases:
SM RCS prplnt vlv - OFF (affected quad)
SMJC - Fires Prematurely
1. MNA - OFF; Ii'jrl firing stops, reconfigure
AT mMyA 1s lost until CM/SM sep.
2. 1f jets =still fire:
MIA = ON o3
ACT - ON - ﬁf:
MNB - OFF:; reconfigure AC2. MNB lost @ o P = .
unt il CM/SM sep. o, . oo
3. 1f jets still fire: iy .
54 RCS prplnt vlvs (4) - OFF o~ 35“

.'ﬂ|Il
- S

sM res A () (D) CeW Lighe On

&

1. He 1A = Ot (af fected qudﬁ} .
@ %
Cabin Pres, Less T}""““E_Eﬁ_i_"’. And Decreasing -t o a E
1. Cahin pres. relief vlv(both) - Closed o é,_l e
2. Don HETMETS AND GLOVES o I 4 E.E
0 (72 ﬂ!_
3. If not suited and in other than 100X 02 3 Si MmO

atmosphere utilize 02 mask,

Hi 07 Flow Light Onm
1, Verity Hi tlow indicatiom
7 (K for decreasing surge tank pres.

j. If surge tank is decreasingAnd Cab press norm:’

Surge Tank = Of f

Suit Compressor Fails While Suited

1. Select redund suit compr on alternate bus

21 Direct ﬂz viv - On
3. When feasible remove helmets

EMG=-9

[

1. ECS INDSEL. - SEC
2. SEC COOL Loop Pump - AC 1(2)
3. SEC Cool Loop EVAP - EVAP

MN Bus A(B) Undervolt Light Om

1. Check bus voltages.

2. If FC 1(2)(3) current is higher than normal
& Bus voltage low: Isolate affected bus

3. Reconfigure Bus loads,

AC Bus 1 (2) Light On _In Conjuction With MN BUS
A(B) Undervolt and/or AC Bus 1(2) Overload
l. Turn off associated inverter within 5 seconds

FC 1 (2)(3)rH HI

1. FC 1 (2 Pumps - OFF
2. POT Hzﬂ Inlet vlv - Close

I

1% ¥ e
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&
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ABORT PROCEDURES

MODE 1A ABORT
(00:00 to 00:42) (10K)

D0:00 TRANS CONTR - NFUTRAL
*CM/SM SEP (both) - on (up)*

00:14 ELS - AUTO

ELS LOGIC - on (up)

TWR JETT (both) - on (up) -

APEX COVER JETT PB-PUSH »

DROGUE DEPLOY PB-PUSH 2

CM RCS He DUMP PB-PUSH

Monitor altimeter

If <3800 ft-DEPLOY MAINS

23800 ft=-NO ACTION 3

00:28 1t <10,000 ft-DEPLOY MAINS

GO TO LANDING PHASE AT 10,000 ft pg A-6

F.

MODE 1B ABORT
(00:42 to 16,5 nm) (1:30)

[ 300k L4089y

00:00 TRANS CONTR - NEUTRAL
ACM/SM SEP (both) = 0ON®

CANARD DEFPLOY - PUSH

00:14 ELS - AUTO =
ELS LOGIC - on (up) e

RCS CMD - ON

GO TO LANDING PHASE Pg A-6

ITI 300k




-2 i
A A=3

"ﬂ!.].!..'-_'...,l.}:. .“‘.‘fl.'lz_r : %1 { 1 i LRV
(16,5 am to TWK JLTT) (01250 = 43:07) | (re 1.7 to TIODE IV) (03297 < ) 250)
00200  TRANS CONTE - NEUTRAL ) ;
ACM/ S SEP (G - #
o } CM/8" SEP (both) on (up) 00100 TR (VTR = CCY (4 Sec. line)+X & HOLD
RES OV o= O L0 HUD=Tleset Lt ghven By gt (MY

N0:11  CANARDS DEPLOY 00:03 CSM/LV SEP :'ﬁﬁtél‘:;;l o
CM RCS PRESS = on (up) o SECS ARM c¢b (both) - close
RCS THNFR = M * CSM/LY SEP - PUSH
RS DA = CM (1 or 2) MAN ATT(}) = RATL CMD
g3 TRALD CULTR = LoUTRAL X
REXCESSIVE RATLS» *
& AV THRUST A -NORMAL ¥
" 5P TURULT = OIRLCT o *
*hen Rates Dampeat # 3
%
&

0314 5/C PLATFORM GO/NO GO (Excess ive Rates)

(e} l Yl {;”'

DO JETT swlld)=on(up) | Estab, +5°/SEC XAV ThAUST AL (2) =
AN PITCH = RATE cMD pit[‘it rate ® sSps 'I‘rii-«.'-_"-'.'{.- .ﬂ‘;"u\.[.
LT ATT RO, P135°,YO°| LNCESSIVE + PITCH RATES F| |

BNAG = ATTI/RATE 2 ) ) 00824 TIAGS CONTED X OFF '

« 6, 1968

Nov, b, 1968

L]

EMS FUNC - ENTRY *ROLL 90° * catre AT = (P=0® P=120° ,Y=0) (Cornl b Lea) |
LMS MODE - AUTO AUSE YAW THRUSTERS O * ) ' ViZe = 30TE TFE ' '

1510 *L*; T - = aa ot g ' -l T ;= ’ g
At LUSG Ly COMTROL RATE * FE VP72 ming Vaw 43° (LEFT) out=of -p lane

56 sw=on(up) *ROLL BACKN TO HEADS DN%

SAGS (3) = ATTI/RATE 2
Flv Max Lirft '

SECS ARM cb (both) = close LT 400
C1/5M SEP - on (up) Tletd)

e i - e

T e . . -

Basic D
Changed
T“"l""r"l'—

&
L
I
T
g
z

" “ (4 036) CM RCS - PRESS ET DROCUL
= GET DROGUL . RCS TRNFR - :
F RCS CMD - ON i
PLET FAILS To JLT = EMG=4# Cé SV - M
LM UG = EXTE
GOOTOCLANDING PHAST pR A6 LMS CIODD - AUTO
L Set ur single Ring RCS E
- At LU3C Lty 5w = on Lup) =
= B ROLL - 0N iy
- - —
- - Flv tax, Lift =
whli
GO 30 LALDING MaAs PE -6 E
=
™
i
[ ]
-

o B A I i b . ©




J\"":i-

A=5

AODE 111 SPS ABORT

(4R=-368 NM to INSERTION) (10300 - 11:21) Mevt to wibby ute DNO%), PAEDES wagts
i #

(BEF, Hds Dn, Full Lift)
Note TFF

000 TRANS CONTR = CCW (4 Sec Min) +X & HOLD EMS F ENTRY
ikl UNC = [0

*NO BECO = RESET THC, i : L

. STI/SIVB sw-LV STAGE® ST TS 2 A ,

*Reset & start DET o Set up EinHlE l‘ing RCS
00:03 CSM/LV SEP * NO SEP: * «05G Lt., sw = on (up)

* SECS ARM c¢b (both) - close & EMS Roll = on (up)

* CSM/LV SEP PB - PUSH * +2G Lt., Roll left 55°

* AFTER SEP: * Fly Half Lift

&

MAN ATT (3) - !;ATF. L‘HIJSEES ARM cb (both) - open
UO:05 TRANS CONTR = NEUTRAL & 4X
SIVB/CPl Sw - GPI
*EXCESSIVE RATES: *
* 4V THRUST A-NORMAL *
®* SPS THRUST = DIREC1 *
w*
*
*

GO TO LANDING PHASE pg A=6

*When Rates Damped:
* AV THRUST A&B(2)-OFF
* SPS THRUST = NORMAL

t«s  TRANS CONTR +X OFFE
REY VHZIE NSOE AR, HP,TFF (s lnm,min=sec)

MNVR to retro att {thduﬂ_r-tgﬁ“‘v-u*}
\5cribe on horiz, BEF. Hds up)

HMAG N 'E}I.'-{. P =4 i !1 ."IPR.A:. -!
T AT Low GETI

AV THRUST A -NORMAL 3999.9
1150 atart Ullawge (+X) AV
e:l)5 FHRUST ON PB - PUSH VC

4
ki

m“— BUrn to Wi !.-....'I-h“:: .' Jth
AW THRUST OFF GET 400K

L} 1y
Ml =

It TFF J“:n.hn‘fRT}aj“ 4 (. 050)

out=ot-plane GET Drogue E =
SECS ARM ¢b (both) - closegntry R r - *~
CM/SM SEP « on (up) ]‘“- -.
CM RCS PRESS -~ on Cup) Y g j

RCS TRANSFER - M
RCS OMD - 0N
CaW MODE = M

ASVHd INIaNy

A8l

ni

i

o L

1909V NIK 06 I1I
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Ll Ly

il PHASE

LAl

MODE 1

L1

MO

Ji=y

{ 3isy DESCENDIRG)

e e

LAik%DING FiASE
30K FLS ¢b (both - close (verify)
ELS LOGIC - on (up)
ELS - AUTO
RCS CMD - OFF
24K" iwr tott {auto)
®#T0 AETT (both) = on (up)*®
ettt (auto)
XAPEX COVER

APEE COWEl
' JETT Pu=-PULN) *
fLATY 2 15 )
Hrogues s _;'p:'_ﬂ-‘;u o fLauto)
®#OR0OGC DPLY Pu=PUSU®
[{ Dropues Fail:
& ELS = MAN
= RCS CMD = ON

4 STABILEIE CH

t

#5K' MAIN DPLY PB - PUSH
*» ELS - AUTO .
T3.50" Cabin Pressure increasing
#1f not increasine by 17KY: L

MODE 1A ®CADIN

irachutes deploved (DRMAID sec)
I DEPLOY PhH o= PUSH (within 1 sec)

(&) = SIwp
" At
P
5 v ive(boti)=CLOSL
) 1) - | {CEW)
WAIC - on Cup)
- NP {(burn audible)
Ki ikl for ne oress decrease
®G0 GUEN or PRESS DECREASL®
®  USL BOTH RHC's ®
k) HOT FIRE PIVCa JETS L
=Pk (to zero lie press)
M RUS e DU Ph-PUS=
*RHC (both) = 30 secs =
& WO PITCH #
WTNH PRESES HEL vlv = sOOST/ENTRY

TTRUT LOCES=UNLOCK

Priss NEL wviv (Ml)=oure |

§

103

at
E\#
o o
-

£
-
off =4
L
-
: &
=

Chunged.

i

i
i
|
i

MEC . ﬁ... 1968

€
-
=
—
-
-+
-
i

'j“l‘

800"

+00z 16m

FLT & PL BAT BUS ALD,E&BAT C cb (3) = close
FLT & PLT MNA & B cb (2) = open

ECS #AD HTR OVLD cb (2) = open

SPS P&Y cb (4) - open

CABIN PRESS REL vlv (RPH) - DUMP
FLOOD LT = POST LDG

CM RCS PRPLET (both) = OFF

MOT COLTERE PWR DIRECT = OFF

CAB PRESS RELV vlv = CLOSE (latch off)
N BUS TIES (both) = OFF

LANDING
MAIN REL PYRO cb (both) = close
MAIN REL = on (up)

GO TO POSTLANDING A-8




POSTLANDING

STABILIZATION, TEHI}LATIGH, COMMUNICATIONS

g T —

1 Hemove helmets
DIRECT 02 - CLOSE (CW)

> Stabilization after landing

ELS - AUTO (verify)
MAIN REL PYRO cb (both) - close (verify)
MAIN RELEASE - on (up) (verify)
SECS PYRD (both) - SAFE
S¥CS LOGIC (both) - OFF
BAT RLY BUS cb (2) - OPEN
#No contact: *
*VHF AM A & B - OFF =
#VHF AM RCV only - A®*
PL VENT cb - close
FLOAT BACG cb (3) - Close
UPRIGHT SYS COMPRESS c¢b (both) - close
Ctable 11: '
' wac(3) - FILL Till 2 min after
upright, then - OFF

¥y AT
LN

CHE AM A/B & BCN - OFF while inverted
a 1f Stable I:
= «frer 10 min ¢ oling Period,
> FLOAT BAG(3) - FILL 7 min, then off
3 Post Stabilization and Ventilation

PL. BCN LT - BCYN L1 LUw
PL VENT wlv - UNLOCK (Pull)
Remove PL VENT Exh Cover

PL VENT - HIGH or LOW
PL DYE MARKER - ON (swimmer comm)

Release footstraps and restraints
uwNA BAT BUS A & BAT C cb (2) - open
wNB BAT BUS B & BAT C cb (2) - open
FLT & PL BAT C cb - open

A=Y

PYRO A SEQ A cb - OPEN
PYRO B SEQ B cb - OPEN
# FACH HR - CHECE D-C VOLTS
* [f Not:
* FLT & PL-BAT BUS A&B cb () -(OPEN*
* FLT & PL BAT € cb (2) = OPEN *
! GO TO LOW POWER CHECKLIST pg E-)H*
- Unstow and install PLV DISTRIB DUCT
gé Deploy grappling hook and line {f req.

A T L
A

»

4 Post Landing Communicatlions
VHF ANT-RECY (verify)
VHF BCN = ON (verify}
1t no contact with recovery turces
perform VHF BEACON Check
MONITOR VHF BEACOXN transmission
with Survival Transceiver
* VHF Beacon not operating
*# connect Survival Transceiver to ANT*

1968
1968

15,

Ca

*

Riov. b,

o |
';l:i - il % # Cable and place radio in BCN mode *
Q) [
o o =W
- L e LOW POWER CHECKLIST
© = o % VHF BCN - OFF
m O " =
| 1) VHF (3) - RCV

FLOOD FIXED - OFF

VHF AM A & B - OFF (center)

VHF AM REC ONLY - A (verify)

COUCH LIGHTS - OFF

POSTLANDING VENT SYS: minimize use
SURV RADIO - plug into VHF BCN ANT cable
CONN & turn radio on in BCN mode

IJ09V NIW 06 I'11
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EGRESS_PROCEDURES . LB IV SES 10 ORBIT g
STABLE 1 g : i_’n"_fiuﬂ...ﬁ{iu 1mn*r.-.- =150 to IHS.E.TLITIH:H ' |
; : : i
l‘fiscnnm:ct umbilicals i G0SG0  TRANS CONT = eou (4 Sec in) +X & HOLD
Reck dam on 8 e . ANO LECORLSET THC, »
cup Center couch - 2707 position | Sty SI1/STVS suelV STACER
CDR,LMP Armrests folded o NRESET b TART }'IETI TN SR
CDR Connect raft to S/C, if desired, with 00:03 CSM/LV sep ® NO Eﬂh o i .
green lanvard . SECS ARM cb (both) - close %|&
Connect raft white lanyards to suits & ®  CSM/LV SEP PB - PUSH oS ]
inflate water wings when exiting - #® AFTER SEP: L1
Hatch piston press viv = Press (Inbd) | L MAN ATT(D) _*“ﬁ MBECs ARM cb (both) - open #}<
oy Side iiat choonened 0 9 _ 00:05 TRANS CONTR = NEUTRAL 4x
MP Pnl 250 cbs(all)-open E - j SIVa/GPrT Sw = GPI
Egress with liferaft g REXCESSIVE U'TES: * 1
LMP Put hardware kit out < - ® AV THRUST A - NORMAL = * -
IMP, CDR Egress . f ®  5PS THRUST - DLiLCi - » '
or C. STABLE 11 2 P *'hen Rates Damped: *
LMP CB CREW STA AUDIO (3) - open ) . 8 A0 TERUST AGB(2)=0Fr #
ALL PUR (3) - OFF a #SPS THRUST = NORMAL %
SUIT PWR (3) - OFF ‘ | |
Remove helmets % | 0326 TRANS COUTR - +X OFY E
Disconnect umbilicals 8%
Release footstraps o 2 fpvr o Insertion act (R=180°,P=1347°,7=0")
Releas. restraint harness - : (Before U1350) |
- Couch seat pans (3) - 170* Pﬂﬁitiﬂﬂ Ef} {Scribe on horiz, S&l', itds Bn]
w oMP Arm rests folded 3} =AFT R R e
;% Survival kits removed from stowage L g | -m
CDR Connect liferaft mainline to CDR or S/C AV THRUST A= NORMAL GET1
cMpP Connect first white lanyard from 01:50 Start Ullage (43 3999, 9
liferaft to suit 02:05 TaPUST 04 PB - PUSH AV
CDR Connect third white lanyard from furn to VC (hp>75 nm). e
liferaft to suit AV TUHAELT A&EB = OFF Ath ,
LMP Connect rucksacks together to yellow ol GHAL MRS (&) = OFY TR T '
: lanyard on raft bag “ '
oovp PRESSURE EQUALIZATION vlv - OPEN 40 T [ESEMTION (+#11:31) pg Le5
. CMP,LMP Remove and stow fwd hatch e
~ CMP Exit feet first with rucksacks; when clear
of S/C inflate water wings and raft
. LMP rxit feet first:; when clear of S/C
- inflate water wings
= CDR Exit feet first; when clear of $/C

inflate water wings




4
i
==
--|
-
4

TLT 10 MIN

MODE 1

Il

MODE

MODE II

A=12

TLI 10 MIN ABORT

00:00

iHY -1V 3

r:05

(s 14

TRANS CONTR - CCW (4 sec) & +X

DET RESET (verfiy)
* NO SEP:

* SECS ARM cb (both) - close
* CSM/LV SEP PB - PUSH
* AFTER SEP:
lH“ cb_(both) - open
MAN hTT 2{ EHP
TRANS fﬂ R - neutr then #X for
10 sec
SIVB/GPI sw - GPI1
*Excessive rates:
* AV THRUST A -NORMAL
* SPS THRUST - DIRECT
*When rates damped:
# AV THRUST A&B(2) - OFF
* SPS THRUST - NORMAL
MNA BAT C cb - close
WMNB BAT C cb - close

[RANS CONTR 4X - OFF

Vi7E OUE

PITCH UP to LOCAL VERT (+X axis
toward the earth)

RATE - LOW

BMAGC MODE (3) = ATT 1/RATE 2

TRANS CONTR =X (8 to 10 sec)

RATE = HIGH

TO RETRO ATT
R (180°)

p (199°)

v (0%)

6, 1968

Nec. 15, 1968

C

o —

e e —— nwwmr m

Basic Date N ¥

Changed

GETI 0.05G
3999.9
av GET DROGUE__
ve L ENTRY P
atb R .
GET 400K _ Y

09:45
V3I7E

F 16 83

09:50

10:00

A=-13

RETRO UPDATE

ALIGN HORIZ ON RET +1° MK
GMBL CHECK (Time Permitting)
MN BUS TIE (both) - ON

GMBL MTRS(4) - ON (LMP Confirm)
sPs P2,Y2 cb = open

RATE - LOW

EMS MODE - STBY

EMS FUNC - AV SET

SET &V from chart

EMS FUNC - &av

EMS MODE - AUTO

AV THRUST A - NORMAL
47TE (THRUST MONITOR)

LVK,Y 2
NOTE: For aborts during

KEY VB2E F 16 44 (Ha Hp,Tff)
Burn until Hp < 19NM.

TRANS CONTR + X

THRUST ON PB - PUSH
TRANS CONTR +X - OFF
URN AV req'd
AV THRUST A&B - OFF
Report cutoff
SPS P2, Y2 cb - close
GMBL MTRS(4) - OFF (LMP Confirm)

lst min of TLI,

1409Y NIK 06 111
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LET BT

F

37

e
e i ——

A-14

TRANS CONT PWR - OFF
TVC SERVO PWR (both) - OFF
MN BUS TIE (both) - OFF
SPS P162, Y162 cb - open

L
Go to ENTRY PREP & SUPERCIRC ENTRY PROCEDURE
I[f est. time to EI<01:55:00 omit MCC and
enter the SUPERCIRC CKLIST as early as
possible,.

If est. time to EI>01:55:00 anticipate a
MCC Enter the ENTRY PREP CKLIST at step 10
pg E-1(P).

TLI 90 MIN ABORT
Go to EMERG SEP pg EMG-5
then to SPS THRUSTING PROCEDURES.

A=-15

SCS GMBL CK

STAB CONT SYS cb (Pnl 8 ) - close
SPS cb (12) - close

ROT CONTR PWR DIRECT (both) - OFF
SCS TVC (both) - AUTO

TVC GMBL DRIVE P&Y- AUTO

MN BUS TIES (both) - ON

TVC SERVO PWR 1 - AC1/MNA

2 = AC2/MNB
TRANS CONTR PWR - ON

ROT CONTR PWR NORMAL 2 - AC
RHC #2 - ARMED

PRIMARY TVC CHECK

GMBL MOT P1-Y1-START/ON(LMP confirm)
Verify Thumbwheel Trim

THC - CW

Verify NO MTVC

SEC TVC CHECK
GMBL MOT P2-Y2-START/ON (LMP confirm)
SET GPI TRIM
Verify MTVC
THC NEUTRAL
GP1 returns to trim pos
ROT CONT PWR NORM 2 - AC/DC

M T e R e L I T e g
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