


















































































































































































































































TABLE 8-16 - TC-6 FLIGHT SEQUENCE OF EVENTS (CONT.) 

PLANNED ACTUAL 
SCU SWITCH EVENT SEQUENCE TIME-SEC TIME-SEC ·----------------.:..;..;---;..;;,_ ______ ___;;.....;;. ___ ..;.,.;..;...;:.....::..:::..:..,_ 

8 , 10 Set 

17 Set 
21 Set 

19 Set 

19 Reset 

27 Set 
29 Set 
32 Set 

23 Set 

18 Set 

19 Set 

27 Reset 
29 Reset 
32 Reset 

20 Set 
22 Set 

1- 4 Reset 
5,6 Reset 
15, l 6 

22 Reset 

8 Reset 
10 Reset 
12 Reset 
14 Reset 

17 Reset 
21 Reset 

Increase to 4s 
Engines On 
S2A, S4A On 

Cl Circ Pump On 
C2 Circ Pump On 

Open Prestart Valves 

Close Prestart Valve s 

Open Control Valve 
Press L02 Tank 
Pres s LH2 Tank 

Primary Boost Pump~ 
On 
8/U Boos t Pumps On 

Open Prestart Valves 

Close Control Valve 
Press L02 Tank 
Press LH2 Tank 

MES 2 (14) 
Open Start Valves 
lgniters On 

Yaw Engines Off 
Pitch Engines Off 

l1Jn iters Off 

End 4S Se ttled Thrust 
II 

II 

II 

Start Gu idance Steer­
ing 
Cl Circ Pump Off 
C2 Ci re Pump Off 

MES2-l20 

MES2-90 
MES2-90 

MES2-47 

MES2-37 

MES2-35.06 
MES2-35.06 
MES2-35.06 

MES2-20 . 0 

MES2-20.0 

MES2-9 

MES2-0.28 

MES2+0 
MES2+0 
MES2+0 

MES2+.2 
MES2+.2 

MES2+4 

MES2+5 
MES2+5 
MES2+5 
MES7+5 

MES2+7 

MES2+12 
MES2+12 

3061.3 

3091.3 
3091.3 

3134.3 

3144.3 

3146 . 2 
3146.2 
3146.2 

3161.3 

316 l. 3 

3172.3 

3181 .o 
3181 .o 
3181. O 

3181 . 3 
3181.3 
3181 -3 

3181 -5 
3181. 5 

3185 .3 

3186.3 
3186.3 
3186.3 
3186.3 

31 88. 3 

3193. 3 
3193 .3 

(14) MES2 - Command by the OCU based on guidance computed time. 

T+3079. 85 

( 12) 
( 12) 

( 12) 

T+3162 . 8 

T+3164.8 
T+3164.8 
T+3164.8 

T+3179 .8 

T+3179. 8 

T+3190.8 

T+3199.6 
T+3199.6 
T+3199.6 

T+3199.8 
T+3199.8 
T+3199.8 

T+3200.0 
T+3200 . 0 

T+3203. 8 

T+3204. 8 
T+3204.8 
T+3204 .8 
T+3204 ·. 8 

T+3206 . 8 

T+3 211. 8 
T+3211.8 

(6) Expected time from pref] ight actual launch time trajectory dated September 6 , 
1977. 

(12) No telemetry data . 
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TABLE 8-16 - TC-6 FLIGHT SEQUENCE OF EVENTS (CONT.) 

SCU S\JI TCH 

23 Reset 

19 Reset 
20 Reset 
18 Reset 

68,72 Reset 
76,80 Reset 

69,70 Set 

77, 78 Set 

69,70 Reset 
77, 78 Reset 

69,70 Set 

77,78 Set 

24 

28 

31 

69,70 Reset 
77,78 Reset 

EVENT 

(15) MECO 2 
Primary Boost Pumps 
Off 
Close Prestart Valves 
Close Start Valves 
8/U Boost ~umps Off 

Reset PU Switches 

Pyro/TCAPU/CCS 
ARM "A" 
Pyro/TCAPU/CCS 
ARM 11 811 

ARM "A" 
ARM "B" 

Separate Voyager 

Pyro/TCAPU/CCS 
Arm 11A11 

Pyro/TCAPU/CCS 
Arm "B" 

Unlock L02 Vent 
Valve 
Unlock LH 2 Vent 
Valve 
Unlock LH 2 Vent 
Valve 

Reset Arm "A" 
Reset Arm 11811 

SEQUENCE 

MEC02+0 
MEC02+0 

MEC02+0 
MEC02+0 
MEC02+0 

MEC02+ 1 . 0 

S/C SEP-69 

S/C SEP-69 

S/C SEP-I 
S/C SEP-1 

PLANNED 
TIME-SEC 

(6)3534.4 
(6)3534.4 

(6)3534.4 
(6)3534.4 
(6)3534.4 

3535.4 

3635,4 

3635.4 

3703.4 

MEC02+J(20)-15 3704.4 

S/C+20 

S/C+20 

S/C+3599 

S/C+3599 

S/C+3599 

S/C+3600 
S/C+3600 

3724.4 

3724.4 

7303.4 

7303.4 

7303.4 

7304. 4 
7304. 4 

ACTUAL 
TIME-SEC 

T+3535.3 
T+3535.3 

T+3535.3 
T+3535.3 • 
T+3535.3 

T+3536.2 

T+3636.2 

T+3636.2 

T+3704.2 

T+3705.2 

T+3725.2 

T+3725.2 

(12) 

(12) 

(12) 

(12) 
( 1 2) 

(15) MECO 2 - Comma11ded by the OCU based on guidance computed time . 
(6) Expected time from preflight actual launch time trajectory, dated September.( 

1977. 
(12) No tele~etry data. 
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Propell.111t Load ing and Propellant Utilization Systems 

by K. Semenchuk 

Propellant Level lnd icat inq System - The Centaur propellant level indicating 
sys tem operated satisfactorily during the countdown. The total propellant 
tanked was approximately 5292 pounds of liquid hydrogen and 25781 pounds of 
liquid oxyqen. 

Propellant Utilization (PU) System - The TC-6 propellant utilization system 
operated satisfactorily throughout the flight. PU valve angle measurements 
for Cl and C2 engines responded properly. PU valves were properly locked 
in a null position until 5 seconds after MES-1, when they were properly 
commanded to the fixed angle positions of 3.8 degrees for Cl and 1.9 degrees 
for C2 engines. PU valves are to remain in their fixed position for 110 
seconds after MES-1, before they are brought into control. 

The L02 level passed the probe top at MES-1 + 93 seconds, and the LH2 level 
passed the probe top sometime during first coast period. 

DCU enabled the valves to begin contrail ing at HES-2 + 5 seconds. The valves 
then 1:ioved to the plus stop anqles and remained there for 45 seconds, then 
qradual ly moved to the nominal and remained around the nom inal for the re­
mainder nf the second burn. 

The prope llant residuals remaining at the Centaur Main Engine Cutoff were 
calculated by using the times when the propellant levels passed the bottom 
of the probes as reference points. 

liquid propellant residuals are shown below: 

Actual 

276 lbs. 
36 I bs. 

Predicted 

545 I bs. 
131 lbs. 

The burning time remaining to depletion was calculated to be approximately 
3.2 seconds dt which time the liquid propellant outage was determined to be 
97 pounds of L02, The expected outage is 13 _:: 32 pounds of LH2. PU outage 
is defined as the usable propellant remaining at the theoretical depletion 
of the other propellan t. The investigation has concluded that the large 
L02 out~ge was the result a wrong LH2 gas mass used in the PU error bias 
calculation. (See nemo TC -6/TC-7 PU L02 outage L. White to A. L. Yankee 
dated December 6, 1977). The above problem appears to be isolated to t he 
Titan/Centaur missions and no corrective action is required for the future 
Atlas/Centaur flights. 
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Centaur Instrumentation 

by J. Bulloch 

For the TC-6 flight, a total of 319 measurements were instrumented, 296 PCM 
measurements, and 23 twenty-four bit DCU words via the PCM system. The 
following measurements exhibited data anomalies during the flight. 

1. CA337X (FBR Struct No. 1 Breakwire On-Off) indicated an off condition 
for four data samples (approximately 57 milliseconds) at FBR separation 
(T + 99.6 seconds). It then came back on and went off again at T + 156.1 
seconds. The most 1 ikely cause for the failure mechanism is that the broken 
ends of the breakwire made contact again following the initial separation. 

2 . Measurement CM242X, H2 Liquid/Vapor Sensor, Station 2473/340, remained 
off scale high throughout the flight. No data was obtained from this mea­
surement. This anomaly was first observed during the TCD test on this 
vehicle. It was dc~ ided to fly with this measurement inoperative. 
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Centaur Telemetry 

by T. J . Hill 

Signal strength reports from the participating ground stations indicate sat­
isfactory operation of the TC-6 Airborne Telemetry System. Coverage inter­
vals for these stations are shown in Figure 8-9. All major flight events 
were covered, although a 58 second gap occurred in the coverage of Centaur 
second burn. This occurred when ARIA 2 was the only station covering, and 
they lost Autotrack near the Point of Closest Approach (PCA). This was 
attributed to the unexpect~dly long burn time for Centaur first burn, and 
the subsequent difficulty in ARIA 2 acquisition . 

No other significant station or data problems were reported. Ascension did 
not track because th~ launch azimuth and trajectory did not allow Centaur 
to come above the Ascension horizon . 
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Centaur C-Band Tracking System 

by T. J. Hi 11 

The Centaur C-Band Tracking System on TC-6 performed satisfactorily. The 
tracking intervals for the participating Ground Radar Stations are shown 
in Figure 8-10. 

Merritt Island (19 .lii) lost their computer program at T + 221, and had to 
reboot . They reacquired at T + 242 and covered to their normal range 1 imit 
at T + 497, No other si gn ificant problems were reported. 

Ascension Ground Stations (12.15 and 12.16) did not cover TC-6 because the 
launch az imuth caused the TC-6 track to be below the Ascension horizon. 
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Centaur Range Safety System 

by T. J. H 111 

Range Safety Receiver signal strength data (AGC), received via Telemetry, in­
dicated satisfactory operation of the Range Safety Command System throughout 
the TC-6 flight. System control was maintained as the vehicle flew downrange 
by switching to downrange transmitters. Switching times for the stations in­
volved are presented in the following table. 

Station 

Cape Canaveral 

Grand Bahama Island 

Antigua 

Carrier On (Seconds) 

T-2297 

T+ 170 

T+ 466 

Carrier Off (Seconds) 

T+172 

T+467 

T+663 

The Antigua station sent the R.S.C. R.F. Disable (SAFE) command at T+600 
seconds, resulting in the shutdown of the Centaur R.S.C. receivers. 
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IX CENTAUR STANDARD SHROUD (CSS} 

Liftoff/In-flight Functions 

by T. L. Seeholzer 

CSS Disconnects and Door Closures - The CSS disconnects and door closures 
located as shown In Figure 9-1 functioned normally on the TC-6 flight. 
The CSS disconnects and door closures were equivalent to the systems used 
on the TC-5 flight. 

Movie and television coverage verified proper disconnect of the umbilicals 
and the closing of the T-0 and T-4 CSS doors on the primary latches. 

CSS ln~fl ight Events and Jettison - All CSS in-flight events and jettison 
were normal on the TC-6 flight. These events included forward bearing 
reaction separation, forward seal release, shroud separation and jettison 
as shown in Figures 9-2 through 9-6. These systems were equivalent to 
those on the TC-5 flight. 

Discussion 

All six forward bearing reaction struts were separated at T + 100.11 sec­
onds as verified by breakwires on the explosive bolts. Nominal separation 
time was T + 100 seconds. There was an instrumentation anomaly on one for­
ward bearing reactor breakwire. This is discussed under Centaur Instrumenta­
tion (Section VI 11). 

Forward seal release occurred at T + 211.60 seconds as verified by breakwires 
on the explosive bolts. Nominal separation time was T + 210 seconds. 

The CSS Super Zip primary system separated the shroud at T + 272,20 seconds. 
Separation by the primary system was verified by the fact that the CSS rota­
ted over 3° prior to secondary system command. The secondary command was 
lssuec.l ,50 seconds after l)rlmary system command. The secondary system Is de­
actlvatec.l by electrical disconnect after 1° rotation. 

Shroud rotation times comparing TC-4, TC-5, TC-6, and TC-7 are given In 
Table9-1. 
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TABLE 9-1 - CSS BREAKWIRE SUMMARY 

BREAKWI RE 
TIME 

(ROTATION AND LOCATION) TC-4 

3o QUAD I CAPPED .36 

3o QUAD II CAPPED .36 

3o QUAD I II UNCAPPED .36 

3o QUAD IV UNCAPPED .36 

8° QUAD I - II 
I CAPPED .69 i 
I 

8° QUAD 111 - IV UNCAPPED .70 

32o QUAD I - II CAPPED 1.89 

32° QUAD 111 - IV 
I 

UNCAPPED 1. 75 I 
I I 
l l 

FROM PRIMARY COMMAND 
(SECONDS) 

TC-5 TC-6 TC-7 

. 41 .42 . 41 

. 41 .42 . 41 

.41 .41 .41 
I 
I 

.41 .40 .41 

.75 .72 .75 

.75 .69 .71 

1.91 1.95 1.96 

1.86 1.83 1.85 
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CSS Ascent Vent System 

by W. K. Tabata 

Summary 

The CSS ascent vent system configuration for TC-6 was inspected on launch day 
by the Vent Team and found to be proper. The infllght operation of the system 
was satisfactory. 

Discussion 

Spacecraft Compartment - The time pressure history of the spacecraft compart­
ment is shown in Figure 9-7. The data agree well with the preflight predicted 
limits which were based on analyses and flight data from TC-1 through TC-5 and 
agree well with TC-7 flight data. The maximum dp/dt during transonic was ap­
proximately -0,75 psi/sec. The time p,ressure history during transonic is 
shown in Figure 9-8 with similar data from TC-7. 

Titan 2A Compartment - Venting of the Titan 2A compartment was normal. The 
time pressure history of the 2A compartment is shown in Figure 9-9. The data 
agree well with the preflight predicted limits and flight data from TC-7. 
There were no unusual pressure characteristics . 
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X TITAN/CENTAUR GROUND SYSTEMS 

Mechanical Ground Support Equipment 

by A. C. Hahn and M. Crnobrnja 

Summary 

The overall operation of the Complex 41 mechanical ground support equipment 
was satisfactory during the launch countdown for the TC-6 vehicle. System 
data are summarized in the following discussion and tables. 

Discussion 

Environment Control - The gas conditioning supply systems for the Centaur 
interstage adapt~~ . the equipment module and payload compartment all per­
formed properly. As shown in Table 10-1, the supply flow rates and gas 
temperatures for environmental control within these compartments were all 
within specification. 

For the payload compartment, the inlet temperature, flow rate and dew point 
requirements had been maintained within parameters from time of erection on 
August 31, 1977, through launch. 

The payload inlet clean! iness was well within class 100 clean room require­
ments from erection to disconnection of the Royco counter about three hours 
before MST removal . Maximum readings during this period were 30 particles 
greater than 0.5 microns, and O particles greater than 5 microns. The out­
let readings were well within the Class 1000 clean room requirements. 

A bolt in the actuator on the main shutoff valve in the 5800 psig header of 
GN2 system broke when the technician was opening the valve during countdown 
preparations. The broken bolt hit a nearby retaining wall like a shot. 
KSC Safety is processing a NASA "red alert" on the actuator. 

The 500 kW diesel generator output voltage was cycling between 472 and 488 
volts every 1~ minutes. The reason was that the spare voltage regulator 
installed on R-2 day was single phase sensing instead of three phase sensing. 
The cycling did not affect system performance. 

Pneumatics - All Centaur pneumatic systems performed normal. System pressure 
data is shown in Table 10-2 . 

Propellant Loading - Titan oxidizer and fuel tanking were performed satisfac­
torily on F-4 and F-3 days respectively. 
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TABLE 10-1 - GSE ENVIRONMENTAL CONTROL SYSTEMS FOR TC-6 

Countdown Time, Minutes 
Meas. Expected 

IT-1 QC Parameter No. Units Range T-llSC T-110 T-95 T-73 T-60 T-20 T-0 
' I I 

1051Z 1056Z 1111 Z 11332 1146Z 12262 1 1246Z 1256Z - Start Start LH2 Start LH2 Start LH, 
L02 Chill Chi 11 Tank Chi 11 

GN2 Supply: 
High Pressure Supply COS13P psig 5500 max. 4296 4284 4068 3846 3696 3360 3180 3108 Supply Pressure COS17P psi9 2200 max. 2232 2232 2232 2232 2232 2232 2232 2232 . . Ht r. Disch . Press . COS15P psig 105-110 107.2 107.2 107. 2 107.2 107.2 107.2 107.2 107.2 Inlet Press . . COS16P psig 50+ 5 52.4 52.4 52.4 52.4 52.4 52.4 52.4 52.4 
Inlet Temperature COSlOT DGF Amb+ 10 84.2 84.2 84.2 84.4 84.4 85 . 4 86.4 87 . 2 

Centaur Interstage 
Adapter: 
:;;: Supply temperature COS36T DGF 124.8 124.8 124.8 124.8 124.8 124.8 124.8 124 . 8 
v, Flow Rate COS23R LBM 130+ 5 126.3 126.3 126.3 126.3 126.3 126.3 126.'3 126.3 Inlet Temp. COS 9T DGF 118+7-3 118. 3 118.2 118.2 1 18. 2 118. 2 118 . 2 118. 2 118. 2 

Duct Pressure COS 6P INW 32.5 30.7 30 . 7 30.7 30,7 30.7 30.7 30.7 30.7 Evap. Disch . Temp . COS19T DGF 45 max. 35.6 35.6 35.6 35.6 35.6 35.6 35.6 35.6 

Centaur Equipment 
Module: - . 

Supply temperature COS35T DGF ]3.6 73 . 6 73.6 73.6 73.6 73.6 73.6 73.6 Flow Rate COS22R LBM 90.!_ 5 90.55 90.55 90.55 90.55 90.55 90.55 90.55 90.55 Inlet Temp. COS 8T DGF 70+ 5-0 72. 5 72, 5 72. 5 72,5 72. 5 72. 5 72. 5 72. 5 Duct Pressure COS 7P I N\J · 17 19.0 19.0 19.0 19.0 19.0 19.0 19.0 19.0 
Evap . Disch Temp. COS20T DGF 45 max. 32.0 32.0 32.0 32.5 32 . 0 32.5 32.5 32.5 

Payload Compartment: 
Supply Temp. COS34T DGF 64.0 64.0 64.0 64.0 64.o 64.0 64.0 64.0 
Flow Rate COS24R LBM 16o+ 5 161 • 5 161 . 5 161 . 5 161 • 5 162.5 162.5 162.5 162.5 
Inlet Temp . COS ST DGF 64+ 2 64.2 64.2 64.2 64.2 64.2 64.2 64.2 64.2 
Duct Pressure COS14P INW - 30. 1 30. 1 30. 1 30. 1 30. 1 30. 1 30. 1 30. 1 
Evap. Disch. Temp. COS18T DGF 40 max. 32.2 32.2 32.2 32.26 32.3 32.4 32.5 32.5 

Backup Unit 
40 max . 35.5 35 , 5 3 5 . 5 -- ,35. 5 !_35.5 _ 5. L3S....5_ .... 15 Eva o. Disch . Temo. COS21T .._ DGF - ~ 



TABLE 10-2 - GSE PNEUMATICS AND UMBILICAL RETRACT SYSTEMS FOR TC-6 

' 
C0untdown Time, Minutes 

Meas. Expected T-115C T-110 T-95 T-73 T-60 T-20 T-1 OC T-0 
Parameter No. Units Range 

10512 10562 1111 2 11332 11462 12262 12462 1256 
Start Start Start Start 
L02 Chi 11 LH2 Chill LH2 Tank LHe Chi 1 

Pneumatics: 
_ He purge supp 1 y CFS 62P psig 1200-5000 5286 5274 5178 5076 4950 4734 4632 4572 
;:Normal GN2 supply CFS 63P psig 2200-5000 5430 5418 5418 5418 5418 5418 5382 5382 

Primary H3 supply CFS 64P psiq 2200-5000 5370 5358 5292 5190 5130 4956 1t956 4950 
Emerg. He supply CFS 65P psig 3500-5000 5520 5520 5508 5508 5508 5490 5484 5478 ' 
BPSC Inlet Press. CFS122P psig 2200+ 100 2160 2160 2160 2160 2160 2160 2160 2160 ' I - i 

Umbilical Retract: 
I 

Aft T-4 Cyl press. CLS450P psig 1200+ 25 1205.9 1205.9 1205.9 1205.9 1205.9 1205.9 1205.9 1205.9~ 
Aft T-4 Cyl vent CLS451P psig 1200+ 25 1213.3 1213.3 1213.3 1213.3 1213.3 1213.3 1213.3 1213. ~ 
L02 T-.5 Cyl press. CLSlt52P pslg 200o+ 25 2055.0 2055.0 2055.0 2055.0 2055.0 2055.0 2055.0 2055-
L02 T-.5 Cyl vent CLS453P psig 2000+ 25 2055.0 2055.0 2055.0 2055.0 2055.0 2055.0 2055.0 2055- ~ 
FWD T-4 Cyl press. CLSif54P psig 1800+ 25 1801.9 1801.9 1801 . 9 1801.9 1801 . 9 1801.9 1801.9 1801. ~ 
FWD T-4 Cyl vent CLS455P psig 1800+ 25 1816.8 1816.8 1816.8 1816.8 1816.8 1816.8 1816.8 1816. ,, 

LH2 T-. 1 Cyl press. CLS456P psig 2000+ 25 1995.5 1995.5 1995.5 1995.5 1995.5 1995.5 1995.5 1995-~ 
LH2 T-.5 Cyl vent CLS457P psig 2000+ 25 2010.4 2010.4 2010.4 2010.4 2010.4 2010.4 2010.4 2010. r.r 

- I 

•V • 



• 

Umbilicals - All Centaur umbilical systems performed normally . System loads 
and pressure data are summarized in Tables 10-2 and 10-3, 

The L02 T-0.5 second cylinder and vent pressure readouts during countdown 
were slightly higher than expected but were acceptable. 

The lanyard load for pulling the T-4 aft plate was 330 pounds, the highest 
ever . The addition of the hydraulic accumulator in the retract system re­
sulted in a good fast time of 1.36 seconds from command signal to door 
closure even with the high load. Post launch checks showed that the lanyard 
reaving block had separated from the cylinder rod during or after disconnect. 
Attempts are being made to understand the reason for the separation • 
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TABLE 10-3 - GSE UMBILICAL RETRACT SYSTEMS FOR TC-6 

Maximum 
Parameter Units A 11 owa b 1 e 

Forward T-4 Disconne-:t I 

Time to disconnec t P-1 sec 
; 

3.0 1 .35 
P-2 sec 3.0 1 .1 0 
P-3 sec 3.0 0. oc, 

lanyard Load P-1 1 bs 11 00 1 31 
P-2 I bs 1100 103 
P-3 1 bs 1100 unavailable 

' T-4 Aft Plate 
I 
; T i me from cmd to door closure sec 3.0 1.36 - T i me from cmd to aft plate disc sec -- 1.31 
~ 
CX> Lanyard load 1 bs 600 330 

L02 F&D 

T i me from cmd to disconnect sec -- .46 
Lanyard Load 1 bs 1200 569 

LH2 F&D 

T i me from cmd to disconnect sec .68 
Lanyard Load 1 bs 576 

Fwd T-0 Electrical Disconnects ' I 
Time from SRM ign to disc P-4 sec -- o.65 I 

P-5 sec -- o. 75 I 
Oisconnect times are based on DRS data. I 

I 

.. 



• 

' 

Electrical Ground Support Equipment 

by H. E. Timmons 

The countdown for the launch of TC-6 began at 9:21 p.m. (EDST) on September 4, 
1977, at T-625 minutes. launch took ·place at 08:56:00.958 a.m. (EDST) on 
September 5, 1977, at the opening of the launch wfndow. The electrical and 
mechanical umbilical disconnect times were as shown in Tables 10-4 and 10-5, 
respectively . . Table 10-6 shows the opening times for the six Titan prevalves. 
Subassembl ies (S/A) 1 and 2 are associated wfth the Stage 1 engines while 
Subassembly 3 is for the Stage· 2 engine. During the entfre countdown, all 
launch control, ground instrumentation, and power systems operated normally. 
There were no anomalies reported during the countdown period . 
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TABLE 10-4 - TC-6 ELECTRICAL UMBILICAL DATA 

CMG T-0 (DRS channel 295 oft) - 12:56:00.916 

Ignite SRM command (ORS 739) - 12 : 56:00.937 

SRH ignition relay closed (DRS 496) - (Official T~O) - 12:56: C0 .958 

Titan Umbilicals Time Disconnected Time 

LBIE (DRS 048) 1 2 : 56: 01 . 3 1 5 

RBlE (DRS 049) 12:56:01.321 

1C1E (DRS 499) 12: 56 : 01 . 3 72 

2A2E (DRS 015) 12:56:01.372 

2A1 E (DRS 035) 12:56:01.387 

2C1E (DRS 505) 12:56:01.450 

Centaur Umbilicals 
(All Breakwire Indications) 

B600P3 (DRS 050) 12:55:57-799 

B600P2 (DRS 042) 12:55:58.036 

B600P1 (DRS 098) 12:55:58.291 

B600P4 (DRS 099) 12:56:01.582 

B600P5 (DRS 103) 12 : 56:01.690 

., 

from Off i c i a I T-0 

T+0.357 

T+0.363 

T+b.414 

T+0.414 

T+0.429 

T+0.492 

T-3 . 159 

T-2.922 

T-2.667 

T+0 . 624 

T+0.732 

.. 
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TABLE 10-5 - TC-6 HECHANICAL ·UHBILICAL DATA 

.Event 

Aft Plate Eject Corrmand from 
CMG (DRS 718) 

Aft Plate & T-4 Command from 
MTR (DRS 443 & 459) 

Aft Door Closed (DRS 051) 
(Microswitch Indication) 

Vent Door Closed (DRS 330) 
(Breakwire Indication) 

T-4 Events Complete (DRS 091) 

Fill & Drain Valve Eject CMD 
from CMG (ORS 716, 719( 

LH2 & L02 Fill & Drain Valve 
Eject Command from MTR 
(DRS 359, 360, 361, 362) 

L02 Fill & Drain Valve Dis­
connected (DRS 018) 
(Loss of Valve Closed 
Indication) 

LH2 Fill & Drain Valve Dis­
connected (DRS 030) 
(Loss of Valve Closed 
Indication) 

Air-Conditioning Duct Dis­
connect Convnand from CMG 
(DRS 715) 

Air-Conditioning Duct Dis­
connect Command from MTR 
(DRS 461) 

Centaur 

Time 

12:55:56:.938 

12:55:56.953 

12 : 55:58.246 

12:55:58.297 

12:55:58.300 

12:56:00.436 

12:56:00.li,54 

12:56:00.898 

12: 56: 01. 117 

12:56:00.937 

12:56:00.955 
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Time from CHG T-0 

T-3.978 

T-3.963 

T-2.670 

T-2.619 

T-2.616 

T·0.480 

T-0.462 

T-0.018 

T+0.201 

T+0.021 

T+0.039 



TABLE 10-6 - TC-6 TITAN PRE-VALVE OPERATE DATA 

PRE-VALVE OPEN COMMAND FROM CHG (DRS 548) "' 12:56:43.456 

PRE-VALVE TIME VALVE FULL OPEN OPERATE TIME (SECONDS ) 
• 

FUEL S/A-1 (DRS 079) 12:56:50.893 7.437 

FUEL S/A-2 (DRS 080) 12:56:50.680 7.224 

FUEL S/A-3 (DRS 081) 12:56:50.821 7.365 

OXIDIZER - S/A-1 (DRS 082) 12:56:50.404 6.948 

OXIDIZER - S/A-2 (DRS 083) 12:56:50.332 6.876 

OXIDIZER - S/A-3 (DRS 084) 12:56:50.479 7.023 

, 
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