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SECTION 1

Scamary

Runs 95-428 through L31-SPi-S1 were sjecial tests performed at MSTS Test

Stand 1-95, The primary objective of Run L2f and 429 was to test the new

£111 provisions for the engins 102 tank. Runs 130 and 431 had three objectives.
They were: (a) to determine the effectiveness of the reworked £ill ducting

for the engine LO2 tank, (b) tc further evaluate the L2 Recirculator In
(breaksway valve) temperature problem, and (c) to determine the adequacr of
chilldown for the vernier engine L02 ducting,

The engine 102 tank fill times vere well within the required 13 minutes for
all fcur runs, -

On Run 430, with 102 ducting insulated, the maximum 102 Recirculator In
(breakavay valve) temperature reached during the w:rm interval «fter LO2
LOADING COMFLETE was ~-289 DOF at 12,2 minutes., On Run 431, witt this insula-
vion removed, the corresponding temperature was warmer than -287 DGF (upscale
of recorder limit). The 102 topping valve was full open (28 GPM, for both
runs (430 and 431) during the 15 minute LO2 topping hold.

During both runs (430 and 431) visual observations verified that satisfactory
Vernier Bagine 102 ducting chilldown was achieved,

During Run 428 the missile L02 tank pressure exceeded redline (10 paig),
The maximum pressure reached was 10,7 psig when emergency pressuriiation was
initiated. After drain, inspection revealed valve I~26 closed, This valve
located in the sense line fromthe 102 storage tank ullage to the tee of
ﬁe pressure controller ard instrumentation transducers. No damage resulted
as a result of the incident,

Fuel and 102 were satisfactarily loaded at IOC flow rates with the Acoustica
Propellant Loading Control System properly controlling the loading sejuencas
during Run 428 and 431. Ruu 428 was terminated manvally at 8,70 minuies after
Fuel Load Start because the objective of the test had been accofplished, Dur-
ing Run 430 the Acoustica 102 90% level probe sciivated prematurely,

HE/IN2 loading was not included in the plan for these runs,

—

Missile tank pressures were maintained within the prescribed limits in all
sequences during Runs 429, 430 and 431, as well as during Bun 428 after the
1~26 hand v.lve problem was eliminated (see LO2 Loading System discussion,
Page 3).

The 102 boiloff valve P/N 27-80588-811 operated satisfactorily during all four
runs,

No miseile or facility damage occurred during these runs,

This document contains iformation affecting the national defense of the United States within the meaning of the Espionage Laws, Title 18,
USC. Sections 793 and 794 The transmission or the revelation of its contents in any manner to ar urauthorized person 1s prohibited by law
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SECTION 2

Engine 102 Tank Fill and Vernier Chilldown

Based on data accumlated during regular Phase III testing and in special
tests following the conclusion of Block II, the engine 102 plumbing eonfig-
uration was changed to improve the Engine L02 Tank fill time, The revized
design is described in the Configuration portion of Appendix III, Test Article
History, and is shown in thz schemmtics of Figures 1 and 2, As shown in the
£411 tims table below, the Engine 102 Tank filled satisfactoriiy on all four
rans,

Analysis of Engine 102 tank pressure reccrds and EA data from P1€73X VERNIER
L02 TANK FULL (Engine JO2 Tank Full) duri.; previous testing led to the cone
clusion that the £1l11 tims could be determired from the pressure recorde as
clearly as from the sequence dsta, The L C -iatector probe for PL673X was
removed from the system and f1l1 times he-e were determined by pressure d:ta

anslysis,

Run No, Fill Time (Mirute» after FUEL LOAD START)
28 Te7

L29 Teb

L30 8.2

b3l 8.2

Visual observation of vernder 102 bleea verified that Vernier Engine 102
plumbing ehilled down in approximately “(,5 ninutes after FUEL LOAD,START,

This document contains infermation affecting the national defr se of the United States within the meaming of the Espionage Laws, Title 18,
USC. Sections 793 and 794 The transmission or the revelatior o1 its contents in any manner to an unauthorived person is prohibited by faw
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SECTION 3

Overall Systems Performance

FUEL LOADING SYSTEM

Fuel Loading System operation for Runs 428, 429, 430 and 431 was satisfac~
tory, with loading being terminated oy the Acoustica 100% fuel level probe.
The following data summarizes the Fuel Loading System for all four runs.

Fuel Loading Data

Run No, Termination Time fetal Weight Maximum Flow Rate
(Minutes after fwel load start) _ (Pounds) (cPM)
428 bl 77,250 4600
429 6.35 77,250 4600
430 .7 77,150 4600
431 6.40 77,090 4500

L02 LOADING SYSTEM

102 Loading System operation was satisfac:ory during Runs 428 and 429, Howe
ever, prior to recycling the count during Run 428 the missile 102 tank pres-
sure exceeded the red 1ine (10 psig) due to vaive L-26 being closed, This
valve 13 located in the sense line from the LO2 storage tank ullage to the
tee of the pressure controller and instrumentation transducer, ‘fhis pre-
vented pressure sensing of the LO2 storage tank ullage to the pressure con-
troller, the LO2 console and the instrumentatien recorder.

Since ne ullage pressure was sensed by the pressure controller, the 102
storage tank was pressurized abave normal (normal pressure during cooldown
is 15 to 30 psig). This caused an excessive LO2 flow rate intc the missile,
The boiloff valve could not relieve the excess pressure caused by the boiling
liquid; consequently, the ullage pressure ir the missile LO2 tank rose above
red line, Emergoncy pressurization was initinted and manual detanking was
performed with no further incident., See Missile Pressurization System dis-
cussion for further details resulting from this problem,

After rscycling the count for Run 428, and allowing time for the propulsion
LO2 system tc return to ambient temperature, the welght of LO2 loaded was
173,490 pounds with loading being terminated by the Acoustica 90% LO2 level
probe at .1.59 minutes, LO2 loaaing was termimated manually during Run 429
at 8.67 minutes with 102,360 pounds of LO2 aboard (58.5% LO2 1eve2%.

This document contains inturmaton affecting the naticnal defense of the Urited States within the meaning of the Espronage Laws, Title 18,
USC. Sections 793 and 794 The transmussicn or the revelation of its contents in any manner to an unauthorized person 1s prohibited by law.
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The 102 loading System cperation was satisfactory during Run 430 and 431.
Bowever, during hun 430 the Acoustica 30f LO2 level probe prematurely sig-
nalled LO2 rapid load valve close at the 66.9% LO2 level. The LO2 console
operatur injtiated 102 rapid load valve oven 0,22 minutes later and closed
it when the 102 tank head pressure (U1901V) read 89.0f 102 level, 102
loading was teminated automatically by the 99% LO2 level probe during Runs
430 and 431 at 11.81 and 11,57 minutes respectively, The weight of LO2
loaded was 172,080 pounds with a mximm LO2 flow rate of 5750 GPM for both
runs,

The performance of the LO2 Dpping 9ystem was satisfactory with the L02
topping valve full open throughout both Runs 428 and 429, The maximum flow
rate with the LO2 topping valve full opern is 28 GPM,

The L02 Recirculator In temperature (P1925T) remained belaw -291 DGF for

Run 428 during 102 loading and incrensed to -282,5 DGF during the 1.17 minute

102 tovping hold., The maximum temper:ture reacned was =281 DGF before drain

start, This temperature (P1925T) remained colder than -291 DGF for Run 429

during loading. There was no topping hold as L02 loading was terminated at

] the 58,5% 102 level, See Figure 5 for details of LO2 Recirculator In temp-
erature (P1925T) during Run 428,

et

The 102 Topping System operation was satislzctory during Run 430 and 431

with the LO2 topuing valve full open throughout both runs (28 GPM maximum
flow), The ajrborne fill and drain valve and the LO2 manifold, including

the portion of the manifold inside the thrust barrel up to the pump inlets,
were insulated prior to Run 430, The LO2 Recirculator In temperature (P1925T)
for Run 43C remained below -291 DGF throurhout LO2 loading and the 15 minute
102 topping except between 12.1 and 13.5 minutes. The maximum temperaturs
reached was ~289 DGF,

The portion of insulation inside the thrust barrel up to the pump inlets

} was removed prior to Run 431, The LO2 Recirculator In temperature (P1925T)
for Run 431 remained below =291 DGF throughout LO2 loading and the 15 minute
102 topring hold excent between 10,1 and 14,0 minutes, The maximum tempera-
ture reached cimmot be determined because the temperature exceeded the upper
J recorder limit of -287 DGF, See Figure 6 for detalis of the LO2 Recirculator
In temperature (P1925T) during Runs 430 and 431,

GO2 sampling was not used for Runs 428, 429, 430 and 431,
HELIUM/LN2 LOADING SYSTHEM

Helium/IN2 loading was not plamed for Runs 428, 429, 430 and 431.

Reivt dtglos Mo e LAY
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CONVAIR PROPELLANT LOADING CONTROL SYSTEM

The Convair Propellant Utilization Systen was monitorec during all four runs.
The propellant loading control unit was removed prior to Run 417 and returned
to San Diego.

The following table summarizes data obtained from uie error demodulator out-
put signal during the LO2 loading cycle of Runs 448, 430 and 431. Run 429
was terminated before the 102 loading cycle was complete, therefore np data
were obtained for the 90% and 99% 102 levels,

All values are PU-sensed percent of nominal (2,25 L02/fusl) mass ratio and
are referenced to the time of the indicated Acoustica probe aignal.

Run & of Nominal Mass Ratio

No, Sensed at time ocf Sansed at time of
Acoust ica 102 Acoustica LO2
90% probe 9% probe

428 88,7 102,6

430 3* 103.2

431 91.6 102.3

¥Premature signal., The PU system error trace is imvalid at this time,

ACOUSTICA PROPELLANT LOADING CONTROL SYSTHM

The performance cf the Acoustica Propellant loading Control System was satis-
facotry for all runs except Run 430, On this run, the 102 90% probe si,:-
nalled 102 RAPID LOAD STOP when the missile was only 66.9% full, The pox -
formance of the Acoustica PLCS during the fuel loading cycle of Run 430 was
satisfactory. The LO2 overfill topping prote signalled during changeov.-r

to flight pressurization during Runs 430 and 431, However, this dii nc.
affect the performance of the system as all loading was complete,

These erroneous signals are due to the sensitivity setting of the contr»l
units, the values of which were determined and set for maximum sensitivity
under Sequence II-L pressure ® assure a positive cutoff signal,

MISSILE PRESSURIZATION SYSTEM

The Missile Pressurization System cperated satisfactorily during Runs 428
and 429, However, during Run 428, prior to recycling the countdown, the
missile LO2 tank pressure (F1001P) exceeded the red line (10 psig) due to
a 102 Loading System problem, See L02 Loading System discussion for detuils
of the problem., The maximum missile LO2 tank pressure reached was 10,7 PSIG
when emergency pressurization was initiated. The missile fuel tank pressure

This document contains information affecting the national defense of the Umited States within the meaming of the Espionage Laws, Title 18,
USC. Sections 793 and 724 The transmission or the revefation of its contants in any manner to an unauthorized person 1s prohibited by law
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(F1003P) was 28 PSIG and missile LO2 tank head pressure (U1901P) was 2.6
PSIG at this time, . The minimum tulkhead differential pressure was 14,7
PSID, See Figure 7,

After the countdown was resumed for Run 428 the minimum and meximum missile
L02 tank pressure (F1001P) was satisfactory. The minimum and maximum missile
102 tank pressures (F1001P) for Runs 429, 430 and 431 werz satisfactory.

The boiloff valve performed satisfactorily, maintaining the desired misslle
102 tank pressure during all runs, exoept during the first attempt at Rua
428, when rapid loading of LO2 into "hot" plumbing created more GO2 thar
the valve could handle, .

The fuel tank preasure was normal throughout all four runs. i

This document contains infarmation affecting the nationa! defense of the Uniited States within the meaning of the Espionage Laws, Title 18,
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1-95 431 TIME SLICE DATA
TIME IN MIN

MEAS # DESCRIPTION UNITREC 5 3 5 8 11 1%
F1001P LO2 TANK HELIUM PSIG L/N 202 208 267 2¢7 27 =,5
F1003P FUEL TANK HELIUM PSTIG L/N 9e3 2847 2742 5840 S9,7 =°,C
F1066P GO2 BO LN & ELBOW PSTIG L/N 200 1eb 261 242 "¢~ ~¢2
F1952P 102 STOR TK PR PSIG BRN 0 18 18 105 7% 174
F1953P FUEL STORAGE TK PR PSIG 8RN 9 111 116 1206 :°~ ===
F1004T FUEL TANK HE DGF BRN 72 106 7% 14 7a -~
F1064T GO2 BO @ ELBOW NGF BRN 72 =45 =205 =157 =~~ =----
F1739T FUEL PRESS GAS DGF BRN 66 41 31 36 4  .°
F17441 HE=LN2 HT EXCH OUT DGF BRN 73 73 73 71~ 7
F1805T PRESS GAS MAN DGF BRN 70 &9 68 55 L% -7
N1980T TEMP TO SAMPLE RTL DGE BRN 28 28 28 23 -~ -=
N1983T FULL FUEL PRESS BTL DGF BRN 72 70 68 &~
P1001P B1 LO2 PUMP IN PSTG L/N 2¢0 260 740 21aF ~ -
P1030P ENG LO2 TK PRESS PSIG BRN 3¢6 1064 Teb 1247 * - i
P1672P VERN FUL TK DIF PID BRN O 260 160 267 17" " 'o-
P1682P PRESS DIF ON LO2 TK  PIDBRN 0 ©C O  ~ ~- -,
P1762P ENG LO2 TK VENT PSIG BRN 0 260 140 265 17" "o
P1814P LO2 TPG VLV PID BRN =668 2¢0 560 11e7 ~~- “=»
P1816P LO2 SUBCOOLER PID BRN =0e5 =065 42 36~  + -
P1900P LAUNCHER INLET LO2 PSIGBRN 0 O 3 14 - -
P1908P PR DIFF FUEL TK PID BRN =01 O 0e? 1o~ - .
P1950P LAUNCHER INLET FUEL PSIG L/N 9 81 41 1% - - -
P1763R ENG LO2 TK VENT FLOW GPM L/N O 2 3 25 °-
P1020T B1 LO2 PUMP IN BGF BRN 10 10 1D 1~ -
P1054T B2 LO2 PUMP IN DGF BRN TR =290 =293 =206 -~~~ .-~"
P1530T SUS LO2 PUMP IN DGF BRN 7R =293 =292 =287  ~=- -
P1700T FUL STK DISCH DGF BRN 72 16 76 16 -
P1862T LO2 SUBCOOLER OUT DGF BRN =110 =245 =274 =261 ~- -~ .~°
P1869T LO2 TPG DISCH DGF BRN 45 =143 =255 =280 =~ = ="
P1887T ENG COMP AMB BYCONE  DGF BRN 107 108 105 10- -
P1888T VERN CTL MAN ENV DGF BRN 94 94 94  9° -
P1889T VERN CTL MAN METAL DGF BPN 94 94 94 07 :
P1903T LAUNCHER LO2 IN DGF BRN 7R =232 =252 =257 =~ -~ -
P1904T B2 LO2 PUMP VOL EXT  DGF BRN 90 83 73 79 =
P1905T B1 LO2 PUMP VOL INT  DGF ARN TR =288 =288 =277 =~ -~
P1907T Bl LO2 PUMP VOL EXT  DGF BRN 97 95 90 80
P1912T LAUNCHER LO2 OUT OGF BRN 1M 1H 1H 1K -
P1925T LO2 RECIRC IN DGF BRN 7B =294 =297 =297 78 =2An
U1901P LO2 TK HEAD ¥FUL BRN. 0 3 10 31 94 o
U19020 FUL TK HEAD %FUL BRN 5 53 04 100 100 100
U1091V ERROR RAT DMOD OTP VhC RRN “0ef 247

This gacument contams information affecting the national defense of the United States within the meaning of the Espionage Laws, Tit'e '8
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1-95 4§28 TI4E SLICE DATA
TIME IN MIN

MEAS # DESCRIPTION UNIT REC 0 3 5 8 11
F1001P LO2 TANK HELIUM PSIC L/N 203 360 2B 248 245
F1003P FUEL TAHK HELIUM PSIG /N 10 2862 2666 5645 5665
F-066P GO2 BO L% @ ELBOW PSIG L/N 24 2.0 2.5 2,7 246 |
F1952P LO2 STOR TK PR PSIG 8RN v 21 21 107 108
F1953P FUEL STORAGE TK PR PS1G BRN 6 107 111 113 113
F1004T FUEL TANK HE ~GF BRN 122 128 76 76 76
F1739T FUEL PRESS GAS L5F BRAN 72 “) 21 28 32
F1744T HE=-LN2 HT EXCH OUT OGF 2RK 78 117 78 80 80
F1805T PRESS GAS MAKN DGF BRN 76 76 75 65 55
N1980T TEMP TO SAXPLE BTL DGF BRN 2A 2A 2A 2A 2A
H1983T FULL FUEL PRESS BTL OGF 8RN 16 ' 6 Tz 70 44
P1001P 81 LDO2 PUMF IN P51G L/N 1leS 6 8e¢2 2162 2843
P1030P N5 LOZ T PRESS PSIG BRN DSe0 Teb 6He” 2344 231
P1672P VERN FUL TK DIF PiD ARN 0 25 1:Y 15 1549
P1682F PRESS DIF CN LO2 TK PID BN 2A 2A C 0 05
P1762P ENGINE LC2 TX VENT PS1IG S5Rii 0 26 15 1664 1600
Pi8laPp L02 TPG VLV PIC 2RN =648 561 663 122 2162
P181l6P 102 SUBCOCLER PID BRM 5e4 204 5. 73 78
P1900P LAUNCHER INLET LO2 PSIG BRA A id 16 63 26
P19038P ©R DIFF FUEL 7K PID 3R% 0 0 o773 le2 1le2
P1950P LAUNCHER INLET FUEL PSIG L/N S 81 4] 36 41
P1245R T SYS FUEL FR GPM /M C 3990 410 0 G
P1762R ENG LOZ 7X VENT FLOW GPM L/, 262 2 7B T8 z
P10227 51 LO2 PUMP IN DGF =RA 73 =293 =292 «294 =297
P1054T B2 LOZ PUMP 1IN DGF 3RN 78 =289 =292 =297 -2°7
P1530T SUS LO., PUMP IX DGF BRN 7B ~293 =292 =231 =278
P1700T FUL STK DISCH DGF BRN 76 7 78 17 78,
P1862T LO2 SUBCOOLER 0UT DGF BRN =65 <109 =263 =277 =265
P1669T LO2 TPG DISCH DGF BRN 37 =9C =211 =245 =25
P1887T ENG COMP AMB BYCONE DGF BRN 1n i) 1D 10 n
P1868T VERN CTL MAN ENV DGF BRN 112 112 112 .12 11C
P18877T VERN CTu MAN METAL DGF BRN 111 112 112 110 110
P1903T LAUNCHER LG2 IN DGF BRN 1F 1F 1F 1F 1F
P1904T B2 LJ2 PUMP VOL EXT DGF BRN 1D 1D 1D D 1D
P1905T 81 LD2 PUMP VOL INT DGF BRN 8 =290 =289 78 TC
P1906T 82 LO2 PUMP VCL INT DGF BRN 1A 1A 1A 1A 1A
P1907T B1 LO2 PUMP VOL EXT DGF BRN 105 105 100 98 95
P1912T LAUNCHER LO2 0OUT DGF BRN 1H 1H H 1H 1H :
P19257 LJ2 RECIRC IN DGF B8RN 7B =232 =290 =296 =292 l
U1301P LO2 TK HEAD %FUL BRN 0 4 8 31 96 }

- - - 4
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1-95 428 TIME SLICE DATA

TIME IN MIN

MEAS # DESCRIPTIGN UNIT REC 0 3 5 8 1.
U1902P FUL TK HEAC %FUL BRN 7 51 91 100 109
U1091v ERROR RAT DMOD OTP vDC BRN -
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1-95 429 TIME SLICE DATA

TIME IN MIN
MEAS # CESCRIPTION UNIT REC 0 3 5 2
F1001P L0O2 TANK HELIUH PSIG L/N 27 267 2e7 Za?
F1003P FUEL T:NK HELIUL PSIG L/Y 1l el 2862 2649 57
F1066P GO2 80 LN & ELBOW PSIZ L/N 2.5 2,0 2,6 2,0
F1952P L02 STC. T¥ ER PSIG =R 2 21 21 Lo
F1953P FUEL STORAGE ~ PR PSIG =%* 5 106 i1 1le
F1004T FUEL TANK HE CGF BF., 1317 128 77 77
F1064T GO2 BO @ ELBCVY DGF -1 105 124 =195 =17
F1739T FUEL PRESS GAS DGF iy 73 43 23 2,
F1744T HE=-LN2 KT EXCH OUT DGF 132, 5z 33 82 A
F18057 PRESS GAS AN DGF 5.1 7z 73 7 60
N198CT TEMP TO SAMFLE BTL DGF B/ ¢ =3{ =96 =R =_:
N1983T FULL FUEL PRESS RTL NGF "R 7 77 717 77
P1001P Bl LOZ PUYP I PSIG L/Y e e 642 2 o2
P1030P =16 L0Z TK PRESS PSIG BT e TeS oeT ZZe5
P16&2P FRESS SIF ON L22 TK PIC R: . C 02 4 *
P1762P EME LC2 TK VENT PSIG RiM T T lel G
P1814P LO2 T2G VLV PID FRY “"  5e2 5e3 17,
P1816P LO2 SUECCOLER PID PRI, Go&h Le2 4aeb T-
P1900P LAUNCFER INLET LO2 P5I1C BiN ° 15 14
P1908P Fi DISF FUEL TK PID &7 e S o' e
P1950P LAJNCHER INLET FUEL  PSIG L/ 3. 47 g
P1245R T SY3 FUF. FR GPM L/~ . .50 400
P1763R ENG LO2 T VENT FLOW &PV L/ 2 g 23
P1020T @21 L02 SuMP IM NGF Rr ) M =l =27 -
P10547 82 LOZ PUMF InN ~CF prM TT=290 =2 1 -
P15307 SUS LOZ PUMP IN DGF ARN T2 =25 =« 6]
P1700T FUL STK DISCH DGF BRN 3c pAS £ -
P1862T L(2 SUBRZOOLER OUT DGF RRN =g, =347 w2f% =_
P1869T L0OZ TPG DISCH DGF BRA 3 ~C4 =2L5 <.
P1887T EMG COi'P AiM® BYCOME nGF ERY X I 1 L
P183831 VERN CTL MAN ENV OGF SR 1T L L YT
P1839T WERM 7L hAN MSTAL DCF 27 « Y.y 110 a1’
P1903T LAUNCSTR 02 IN oCF €2 1= 1F 1
P1904T 2 (CZz PUMP VCOL EXT OCF B~ - : 7 A .
P1905™ £1 102 >UMP VoL INT DGF 3R A e I
P1906T EZ wod 2ULAP VOL INT DGF 3 1A 1A 14 .
P19C7T 41 L2 FUMP VCL EXT NCF BRY N : “
P1912T LAUNCHER LO2 OUT DGF BRN 58 =175 =234 =256
P19257 LO2 RECIRC IN DGF BRN 70 =252 =290 =295

This dorument contains information affecting the national defense of the linsted States within the meaning of the Espionage Laws, Title 18,
USC. Sections 793 and 794 The transmission or the revelation of its contents ,n any manner to an unauthorized person is prohib;ted by law
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1-95 429 TIME SLICE DATA

MEAS # DESCRIPTION UNIT REC Y 3 5 8
U1901P LO2 TK HEAD %FUL B°N ¢ 2 7 *3
U1902P FUL TK HEAD SFUL Ten T 33 9¢& .9

I

This document contains information affecting the national defense of the United States within the meaning of the Espionage Laws, Title 18,
USC, Sections 793 and 794 The transmussion or the revelation of its contents in any manner to an unauthorized person 1s prombited by law.

-
FORMNO A 7022 ‘-—C‘Q'N’H'D'-




%

REPORT EM 1310
y CONVAIR || ASTRONAUTICS o
y 1-95 430 TIME SLICE DATA
TIvE I 1
8 FAS # DTSCRIPTION Yn1T RFC n 3 5 a 11 1=
F1001P LO2 TANX HELIUY PSIG L/ 2e& 2e7 249 747 Dad 740
F1003P FUFL TANXK HELIUM PSIG L/M 047 72247 27,8 37,7 87,0 =76
) F1066P GO2 RO LN @ FLROY PSIG L/M 240 165 240 262 241 Zot
F1952P LO2 STOR TK PP PSIG ROM n 20 20 103 145 114
\ F1953P FUEL STORAGE TK PR PSIG RPY 9 111 112 1!~ 119 170
; F10047 FUEL TANK HE NGE eP» €6 91  T2° 72 717 M0
F1064T GO2 B0 ¢ ELBOY DGF AR 70 -112 =217 =192 =-19% =240
F1739T FUEL PRESS GAS NGF 2P 62 4A &5 27 &% 4D
- F1744T ME-LN2 HT EXCH OUT NGF 2B &7 AT 69 &° AT 2
F1805T PRFSS GAS MAN NGF P2V T2 2 72 &7 <t =%
\ N1980T TEMP TO SAMPLF aTL NGF 2% 24 24 24 1% 2 )
g ¥1383T FULL FUEL PRFSS RTL NEF PRY &2 AT KT KA A5 AR
P10010 R1 L0O2 PUMO IN PSIG L/ 2% %al 440 27,7 70,2 21,1
\ P1030° FNG LO2 TK PPFSS PSIA 25 145 1147 8,48 11,7 2,0 7,7
‘ P1672P VERM FUL TX OIF pIn AR 0 267 1efF 147 17,7 00
P1682P PRESS DIF O LO2 TK pIn nen 0 ~ n PRk Y S
P1762P EMG LO2 TK VET PSIG "~ N 247 145 247 1747 753,
/ - P1816P LN2 SUFCOCLER PIN R 2g20 2,7 £,0 17,7 167 12,7
P1900° LAUMCHER INLET LO2 PSIG ~rw o 2v 18 &z -7 -
P1908P PR BIFF FUFL TK =] Callalols 9 NGB 1aTT 1,77 TWtT
P1950P LAUNCHER INLET FUEL  PSTA L/N > "1 1 1® a0 s
P1763% ENG LO? TX VE'T FLOW  GP /¥ C 1 5 21 o~ »
P1020T R1 LN2 pUvE I™ DGE "R 77 =287 w207 w277 =970 oty
} 010547 R? LN2 PP i NGF RN 78 2204 w291 4?2087 an0”T 70T
» D1530T QS LODY dUvp IM NGF "1 TN @20 220] A% "7t Lt
\ P1700T FLL STV DISCH NGF RRt A4 7T 7 T 77 77
v 013627 LO? SURCHOLFT OUT DICERNCE 24 =TT 2T W ettt mnnT
21369T LN2 TPA NISCH T c e s RalalE e Ll b & P el e B 12
. P138TT ©UG COVP AVN TYCOVE L S L S N R Y
L J P1ISO8T  VFRN CTL “AN TNy NGE Dt =n B e =5 e == --
P1389T VERM CTL MAN “ETAL NAE ARt D Bz Rt e~ me an
. P1902T LAUNAHEP LN2 T NAE mTH TR a9 Lnas anTE S ann
) 519047 B2 L2 PUWD YAL EXT NGF PP A2 4% RT E4 T g
‘ P1S05T F1 LO?2 PUVD VOL II'T NGE "2 7N eDAL =061 %6t anit 2ty
. 51907T Pl LG? PUTP VOL FXT AFE 2T 50 23 R7 BA TA e
8 P1912T LAUMCHED 102 NAUT NGE TRt 1t 1t e e e
P1728T LN RECINC DN RAR SRt 77 @977 297t Lttt aner Lmes
. U1001P LD2 TX HTAD SFUL T 0 % [
/ U1902r fUL TY HYFEAD YEHL ned 2 LA - 156 107 13
U1091V  FRROR RAT DUNN OTP yne on a1yt~

This document contains information affecting the national defense of the United States wathin the meaning of the Espionage Laws, [ tle 18
USC, Sections 793 and 794 The transmission o7 the reveration of its contents in any manner to an unauthorized person is prohibite d by law
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1-95 431 TIME SLICE DATA
TIME IN MIN
MEAS # DESCRIPTION UNITREC 5 3 S5 8 11 1%
F1001P LO2 TANK HELIUM PSIG L/N 202 208 2¢7 2¢7 27 =45
F1003P FUEL TANK HELIUM PSTIG L/N 9e3 2807 27¢2 5860 587 5,0
F1066P GO2 BO LN e ELBOW PSIG L/N 260 1e6 261 262 %% =42
F1952P LO2 STOR TK PR PSIGBRN O 18 18 105 102 105
F19%3P FUEL STORAGE TK PR PSIG BRN 9 111 116 120 1°° 1)
F1004T FUEL TANK HE DGF BRN 72 106 75 74 76 =4
F1064T GO2 BO @ ELBOW NGF BRN 72 =45 =205 =153 =~" =----
F1739T FUEL PRESS GAS DGF BRN 66 41 31 36 &n 42
F17447 HE=LN2 HT EXCH OUT DGFBRN 73 73 73 73 = 712
F1805T PRESS GAS MAN DGF BRN 70 69 68 55 &2 4€
N1980T TEMP TO SAMPLE BTL DGF BRN 28 28 28 23 == ~=
N1983T FULL FUEL PRESS BTL DGF BRN 72 710 68 6~ -~ :
P1001P B1 LO2 PUMP IN PSTIG L/N 20 260 7¢O 21eF - - )
P1030P ENG LO2 TK PRESS PSIG BRN 3e6 1064 Tek 12e%7 <" "'~
P1672P VERN FUL TK DIF PIDBRN O 260 160 260 17:~ ~"o"
P1682P PRESS DIFONLO2TK PIDBRN O O O ~ ~.
P1762P ENG LO2 TX VENT PSIG BRN 0 260 160 269 1°-° ">
P1814P LO2 TPG VLV PID BRN =648 2¢0 540 11e7 =" ~7,~
P1816P LO2 SUBCOOLER PID BRN =0e5 =0e5 &e2 367 & ~°
P1900P LAUNCHER INLET LO2 PSIGBRN O0 O 3 14 - 3~
P1908P PR DIFF FUEL TK PID BRN =0e1 0 Oe? 1o~ ‘e "o7
P19%50P LAUNCHER INLET FUEL PSIG L/N 9 81 41 1+ ~-- 12
P1763R ENG LO2 TK VENT FLON GPM L/N O 2 3 25 -~ .
P1020T B1 LO2 PUMP IN PGFBRN 10 10 1p 17 -~ 1~
P1054T B2 LO2 PUMP IN DGF BRN TR =290 =293 =29% =~"- --~-
P1530T SUS LO2 PUMP IN DGF BRN 7B =293 =202 =287 ~r  ~-
P1700T FUL STK DISCH DGF BRN 72 716 716 76 ~o "%
P1862T LO2 SUBCOOLER OUT DGF BRN =110 =245 =274 =251 ="~ -~~¢
P1869T LO2 TPG DISCH DGF BRN 45 =143 =255 =280 ~~"" ~""-
P1887T ENG COMP AMB BYCONE  DGF BRN 107 108 105 10; ©me
P1888T VERN CTL MAN ENV DGF BRN 94 94 94 92 -+  ~4
P1889T VERN CTL MAN METAL OGF BRN 94 94 94 97 -  ~>
P1903T LAUNCHER LO2 IN DGF BRN 7B =232 =252 =257 =~ '~ """
P1904T B2 LO2 PUMP VOL EXT DGF BRN 90 83 73 70 - .r
P190ST B1 LO2 PUMP VOL INT  DGF 8RN 7B =288 =288 =277 ~° =
P1907T B1 LOZ PUMP VOL EXT DGF BRN 97 95 90 80 7~  --
P1912T LAUNCHER LO2 OUT DGF BRN 1H 1H 1H 1H 1%
P192ST LO2 RECIRC IN DGF BRN 7B =294 =297 =297 78 =~»n0
U1901P LO2 TK HEAD $FULBRN 0 3 10 31 94 99
U1902P FUL TX HEAD SFUL BRN 5 53 94 100 100 100
U1091V ERROR RAT DMOD OTP VDC BRN “0e5 242

This document contains information affecting the national defense of the United States within the meaning of the Espionage Laws, Title 18,
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1-65 428 SEQ DATA

TIME PEN # MEAS # DESCRIPTION ACT DEACT
000 8 N1912X FUEL LOAD START SW X
0400 2 N1901X  PREPRES 1 VLV CLSD X
0400 47 N1925X LO2 COOLDOWN ST SW X
0400 &8 N1926X LO2 TK VENT VLV CLSD X
Oebl 3 N1902X F FINE LOAD VLV CLSD X
0041 11 P1966X F MSL F/D VLV CLSD X
Okl 15 N1916X F STK PRESS CLSD X
0e42 10 N1914&X F FINE LOAD VLV OPEN X
0042 13 N1917X F GRD F/D VLV CLSD X
Och 14 N1918X F GND F/D VLV OPEN X
0e45 12 P1967X F MSL F/D VLV OPEN X
0eh7 26 N1890X INTER FUL STK PRESS X
063 19 N1943X F LN LIQ DET/INTERM X
0682 17 N1922X FUL RAPID LD SIGNAL X
1480 18 N1923X FUL RAPID VLV CLSD X
185 'y N1903X FUL RAPID LD VLV O°N X
2609 52 N1932X LO2 TOPPING VLV CLSH X
209 64 N1968X LO2 MSL F/D VLV CLSD X
2009 43 N1906X LO2 FINE LD VLV CLSD X
2¢10 50 N1930X LO2 GND F/D VLV OPEN X
2¢11 49 N1929X LO2 GND F/D VLV CLSD X
2¢11 53 N1933X LO2 TOPPING VLV OPE: X
2612 16 N1921X FUEL LOADING PRESS X
2¢12 51 N1931X LO2 FINE LD VLV OPEN X
2¢13 44 N1907X LO2 STK P VLV A CLSD X
2¢13 54 N1934X L RAPID LD VLV CLSD X
2¢13 63 N196TX LO2 MSL F/D VLV OPEN X
2621 44 N1907X LO2 STK P VLV A CLSD X
2023 44 N1907X LO2 STK P VLV A CLSD X
2428 56 N1949X LO2 LN LIQ DET/INTRM X
2430 66 N1891X LO2 NOT IN UPPER LN X
232 &2 N1905X L RAPID LD VLV OPEN X
2036 &4 N1907X LO2 STK P VLV A CLSD X
2478 56 N1949X LO2 LN LIO DET/INTRM X
3¢57 56 N1969X LO2 LN LT1Q DET/INTRM X
4606 27 N1969X AA FUEL 90% PROBE X
4008 4 N1903X FUL RAPID LD VLV OPN X
hel4s 18 N1923X FUL RAPID VLV CLSD X
Ge43 T8 P1898X HW PROBE @ STA 910 X
Geb&s 79 P1899X AA PROBE © STA 910 X
460 15 N1919X F STK PRESS CLSD X
5¢74 79 P1899X AA PROBE @ STA 910 X
5¢75 78 P1898X Hw PROBE @ STA 910 X
6043 6 P1999X MSL FUELED 100% X

This document contams information affecting the national defense of the Urited States within the meaning of the Espionage Laws Tite 18,
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1-95 428 SEQ DATA
TIME PEN # MEAS # DESCRIPTION ACT DEACT
6eb4 3 N1902X F FINE LOAD VLV CLSD X
6eb4 10 N1914&X F FINE LOAD VLV OPEN X
6044 29 N1971X AA FUEL 100% PROBE X
6e45 12 P1967X F MSL F/D VLV OPEN X
6048 11 P1966X F MSL F/D VLV CLSD X
6049 14 N1918X F GND F/D VLV OPEN X
653 13 N1917X F GRD F/D VLV CLSD X
6e56 6 P1999X MSL FUELED 100% X
6e57 29 N1971X AA FUEL 100% PROBRE X
6e74 55 N1936X LO2 LOADING PRESS X
678 44 N1907X LO2 STK P VLV A CLSD X
6088 65 N1889X INTER LO2 STK PRESS X
Tel8 79 P1899X AA PROBE @ STA 910 X
Te45 76 P1896X HW PROBE @ STA 888 X
Te4S 77 P1897X AA PROBE @ STA 888 X
Te61 79 P1899X AA PROBE @ STA 910 X
Teb7 75 P1895X AA PROBE @ STA 866 X
Teb7 79 P1899X AA PROBE e STA 910 X
8497 37 P1890X HW PROBE e STA 700 X
922 79 P1899X AA PROBE @ STA 910 X
9¢28 79 P1899X AA PROBE @ STA 910 X
929 117 P1897X AA PROBE @ STA 888 X
9939 77 P1897X AA PROBE @ STA 888 X
9¢43 38 P1891X AA PROBE @ STA 700 X
9484 31 N1973X HW LO2 RAPID SIG/90% X
9490 42 N1905X L RAPID LD VLV OPEN X
\ 9¢96 54 N1934X L RAPID LD VLV CLSD X
'4 11458 33 N1975X HW LO2 FIN SI1G 99% X
11458 46 P1998X MSL LO2 & 100% X
. 11459 51 N1931X LO2 FINE LD VLV OPEN X
/ 1162 43 N1906X LO2 FINE LD VLV CLSD X
11662 49 N1929X LO2 GND F/D VLV CLSD X
11663 50 N1930X LO2 GND F/D VLV OPEN X
) 11672 66 N1891X LO2 NOT IN UPPER LN X
12418 56 N1949X LO2 LN L1Q DET/INTRM X
12473 62 N1966X LO2 DRAIN COMPLETE X
D 12473 63 N1967X LO2 MSL F/D VLV OPEN X
12676 52 N1932X LO2 TOPPING VLV CLSD X
12676 64 N1968X LO2 MSL F/D VLV CLSD X
) 12480 50 N1930X L02 GND F/D VLV OPEN X
12482 49 N1929X LO2 GND F/D VLV €LSD X
. 1284 49 N1929X LOZ GND F/D VLV CLSD X
J 12484 50 N1930X LO2 GND F/D VLV OPEN X
12496 44 N1907X LO2 STK P VLV A CLSD X
),
) This document contams information affecting the national defense af the United States within the meaning of the Espionage Laws Titie U8,
USC. Sections 793 and 794 The transimission or the revelation of its contents in any manner to an unauthoriied person 1s prohibted by law
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1-95 428 SEQ DATA
TIME PEN #  MEAS # DESCRIPTION ACT DEACT

13606 43 N1906X LO2 FINE LD VLV CLSD X

13408 51 N1931X LO2 FINE LD VLY OPEN X

13010 56 N1949X LO2 LN LIO DET/INTRM X

13¢27 66 N1891X LO2 NOT IN UPPER LN X

13428 47 N1928X LO2 COOLDOWN ST SW X

13028 51 N1931¥ LO2 FINE LD VLV OPEN X

13430 43 N1906X LO2 FINE LD VLV CLSD X

13¢85 33 N1975X HW L02 FIN SIG 99% X

14¢11 65 N1889X INTER LO2 STK PRESS X

14064 66 N1891X LO2 NOT IN UPPER LN X

14679 50 N1930X LO2 GND F/D VLV OPEN %

14080 52 N1932X L02 TOPPING VLV CLSD X

14¢80 59 N1963X L MAIN DRN VLV CLSD X

14481 49 N1929X LO2 GND F/D VLV CLSD X

14481 64 N1968X LO2 MSL F/D VLV CLSD X

14482 66 N1891X LO2 NOT IN UPPER LN X

1483 53 N1933X LO2 TOPPING VLV OPEN X

14485 60 N1964X L MAIN DRN VLV OPEN X

14685 63 N1967X LO2 MSL F/D VLV OPEN X

14086 46 P1998X MSL LO2 @ 100% X

16632 31 N1973X HW LO2 RAPID S1G/90% X

This document contains information affecting the national defense of the Unitud States within the meaning of the tspionage Laws, Title 18,
USC. Sections 793 and 794 The transmussion or the revelation of its contents in any manner to an unauthorized person 1s prohibited by law.
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NOTE
le THESE

2e¢ THESE

SEQ DATA

PENS ACTIVATED THROUGHOUT THE TEST

7

9
22
23
24
40
45
57
58
68
69
70
71
T2

N1911X
N1913X
N1956X
N1960X
N1961X
P1893X
P1988X
N1951X
N1962X
F1897X
N1892X
N1893X
N1894X
N1895X

EMER MSL PRESS COND
F PREPRESS VLV 1 OPN
FUEL STK VT VLV CLSD
F MAIN DRN VLV CLSD
F MAIN DRM VLV COPEN
AA PROBE @ STA 793
MSL LO2 @ 95%

PRESS DUCT FUEL SNSR
LN2 VENT VLV OPEN
FLIGHT HE 1 VLV CLSD
LN2 LOAD VLV CLSD
LN2 LOAD VLV OPM

LN2 STK P VLV CLSD
LN2 STK VENT VLV NCL

PENS DEACTIVATED THROUGHOUT THE TEST

5
20
25
28
30
32
35
36
39
67
73
14

P1997X
N1s55X
N1965X
N1970X
N1972X
N1974X
N1977X
N1978X
P1892X
F1896X
P1673X
P1894X

MSL FUELED 95%

FUEL DRAIN START S¥
FUL DRAIM COMPLETE
AA FUEL 95% PROBF

AA FUEL 99.89% PROBE
HW LO2 RU 95% SIG

HW LO2 TOPG COF SIG
HW LO2 EM SIG 10042%
HW PRORE @ STA 793
LN2 INFLIGHT HE LOAD
LO2 ST TK FULL

LO2 95% EMERG COF

“ o ——
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195 429 SEQ DATA
TIME PEN #  MEAS # DESCRIPTION ACT DEACT
0400 8 N1912X FUEL LOAD START SW X
0600 2 N1901X F PREPRES 1 VLV CLSD X
0600 47 N1925X LO2 COOLDOWN ST SW X
0600 48 N1925X L02 TK VENT VLV CLSD X
0602 9 N1913X F PREPRESS VLV 1 OPN X
0040 3 N1902X F FINE LOAD VLV CLSD X
0640 3 N1912X FUEL LOAD START SW X
0ol 9 N1913X F PREPRESS VLV 1 OPN X
0es41 11 P1966X F MSL F/D VLV CLSD X
0etl 13 N1917X F GRD F/D VLV CLSD X
0etl 15 N1919X F STK PRESS CLSD X
0042 2 N1901X F PREPRES 1 VLV CLSD X
0e43 10 N1914X F FINE LOAD VLV OPEN X
Ostts 14 N1918X F GND F/D VLV OPEN X
0e45 12 P1967X F MSL F/D VLV OPEN X
0e7 26 N1890X INTER FUL STK PRESS X
0e62 19 N1943X F LN LIQ DET/INTERM X
0e82 17 N1922X FUL RAPID LD SIGNAL X
1e81 18 N1923X FUL RAPID VLV CLSD X
2409 16 N1921X FUEL LOADING PRESS X
2011 43 N1906X LO2 FINE LD VLV CLSD X
2¢11 52 N1932X LO2 TOPPING VLV CLSD X
2011 64 N1968X LO2 MSL F/D VLV CLSD X
2¢11 66 N1891X LO2 NOT IN UPPER LN X
2412 50 N1930X LO2 GND F/D VLV OPEN X
2013 49 N1929X LO2 GND F/D VLV CLSD X
2013 53 N1933X LO2 TOPPING VLV OPEN X
20146 44 N1907X LO2 STK P VLV A CLSD X
2414 51 N1931X LO2 FINE LD VLV OPEN X
2014 54 N1934X L RAPID LD VLV CLSD X
2¢15 63 N1967X LO2 MSL F/D VLV OPEN X
2020 42 N1905X L RAPID LD VLV OPEN X
. 2022 44 N1907X LO2 STK P VLV A CLSD X
- 2025 44 N1907X LO2 STK P VLV A CLSD X
2432 56 N1949X LO2 LN L1Q DET/INTRM X
@ 2041 44 N1907X LO2 STK P VLV A CLSD X
2093 56 N1949X LO2 LN LI1Q DET/INTRM X
3472 56 N1949X LO2 LN LIO DET/INTRM X
4006 27 N1969X AA FUEL 90% PROBE X
4015 18 N1923X FUL RAPID VLV CLSD X
4450 79 P1899X AA PROBE @ STA 910 X
Le62 15 N1919X F STK PRESS CLSD X
4671 78 P1898X HW PROBE @ STA 910 X
5028 78 P1898X HW PROBE @ STA 910 X

Ttis document contams information affecting the national defense of the Unit d States within the meaning of the [spionage Laws, Title 18,
USC, Sections 793 and 794 The transmission or the revelation of its contents in any manner to an unauthorized person 1s prohibited by law
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. 195 429 SEOQ DATA :
TiIME PEN # MEAS # DESCRIPTION ACT DEACT
5028 79 P1899X AA PROBE @ STA 910 X
6034 29 N1971X AA FUEL 100% PROBE X
6035 6 P1999X MSL FUELED 100% X
6435 10 Ni914X F FINE LOAD VLV OPEN X
6636 3 N1902X F FINE LOAD VLV CLSD X
636 12 Pl1967X F MSL /D VLV OFEN X
6040 11 P1966X F MSL F/C VLV CLSD X
6e41 14 N1918X F GND F/D VLV OPEN X
6044 13 N1917X F GRD F/D VLV CLSD X
. 6¢48 6 P1999X MSL FUELED 100% X
! 6048 29 N1971X AA FUEL 100% PROBE X
6065 56 N1949X LO2 LN LIO DET/INTRM 4
‘ 6468 44 31907X LO2 STK P VLV A CLSD x |
‘ 681 65 N1889X INTER LO2 STK PRESS X 1
. 709 78 P1898X HW PROBE @ STA 910 X !
7010 79 01899X AA PROBE e STA 910 X |
Te38 76 P1896X HW PROBE @ STA 888 X
: Te39 17 £1897X AA PROBE @ STA 888 X
' Te48 77 P1897X AA PROBE e STA 888 X |
: Te58 78 P1898X HW PROBE @ STA 910 X
' . Teb2 78 P1898X HW PROBE @ STA 910 X '
- Teb63 T4 P1894X LO2 95% EMERG COF X
v 8421 17 P1897X AA PROBE @ STA 888 X
’ 8667 51 N1931X LO2 FINE LD VLV OPEN X
' Beb8 44 N1907X LO2 STK P VLV A CLSD X
! 8468 53 N1933X LO2 TOPPING VLV OPEN X
[ 8069 43 N19G6X LO2 FINE LD VLV CLSD X
. 8e70 42 N1905X L RAPID LD VLV OPEN X
| 8470 52 N1932X LO2 TOPPING VLV CLSD X
- 8e76 49 N1929X LO2 GND F/D VLV CLSD X
L 8e¢76 54 N1934X L RAPID LD VLV CLSD X
! 8477 S0 N1930X LO2 GND 7/D VLV OPEN X
- 8e78 63 N1967X LO02 MSL F/D VLV OPEN X
N 8e81 64 N1968X LO2 MSL F/D VLV CLSD X
P 9400 50 N1930X LO2 GND F/D VLV OPEN X
. 9401 49 N1929X LO2 GND F/D VLV CLSD X
N 9.08 43 N1929X LO2 GND */D VLV CLSD X !
907 50 N1930X LO2 GND F/D VLV OPEN X
. 9416 47 N1925X LO2 COOLDOWN ST SW x |
: 917 48 N1926X LO2 TK VENT VLV CLSD b4
9428 66 N1891X LO2 NOT IN UPPER LN X
. 9473 65 N1889X INTER LO2 STK PRESS X
10419 50 N1930X LO2 GND F/D VLV OPEN X |
10619 59 N1963X L MAIN DRN VLV CLSD X
|
, |
This document contams information affecting the national defense of the Unilcd States within the meaning of the Espionage Laws, Title 18,
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195 429 SEQ DATA

TIME  PEN #  MEAS # DESCRIPTION ACT DEACT
10620 52 N1932X LO2 TOPPING WLY CLSD X
1021 49 N1929X LOZ GND F/D VLY CLSD X
10621 53 N1933X LC2 TOPPING VLV 0OPEM x
10022 64 p196%2X LO2 ¥SL F/D VLV CLSD Y
10622 66 N1891X LO2 MNOT Ift UPPER N X
10624 60 N1964X L »AIK 29% VLV ODEM X
10625 63 N1967X LD2 #sL F/n VLY OPEN b4

This document contains information affecting the national defense of the United States wittun the meaning of the Espionage Laws, Title 18,
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195 429 SEQ DATA
NOTE
1o THESE PENS ACTIVATED THROUGHOUT THE TEST

7 N1911X EMER MSL PRESS COND
22 N1956X FUEL STK VT VLV CLSD
23 N1960X F MAIN DRN VLV CLSD
24 N1961X F MAIN DRN VLV OPEN
45 P1988X MSL LO2 e 95%

46 P1998X MSL LO2 e 100%

55 N1936X LO2 LOADING PRESS

57 M1951X PRESS DUCT FUEL SNSR
58 N1962X LN2 VENT VLV OPEN

68 F1897X FLIGHT HE 1 VLV CLSD
69 N1892X LN2 LOAD VLV CLSD

70 N1893X LN2 LOAD VLV OPN

71 N1894X LN2 STK P VLV CLSD
72 N1895X LN2 STK VENT VLV NCL
75 P1895X AA PROBE @ STA 866

2¢ THESE PENS DEACTIVATED THROUGHOUT THE TEST

5 P1997X MSL FUELED 95%
20 N1955X FUEL DRAIN START SW
25 N1965X FUL DRAIN COMPLETE
28 N1970X AA FUEL 95% PROBE
30 N1972X AA FUEL 99489% PROBE
31 N1973X HW LO2 RAPID SIG/90%
32 N1974X HW L0O2 BU 95% SIG

33 N1975X HW LO2 FIN SIG 99%
35 N1977X Hw LO2 TOPG COF SIG
36 N1978X HW LO2 EM SIG 10042%
37 P1890X HWw PROBE @ STA 700
38 P1891X AA PROBE @ STA 700
39 P1892X HW PROBE @ STA 793
40 P1893X AA PROBE @ STA 793
62 N1966X LO2 DRAIN COMPLETE
67 F1896X LN2 INFLIGHT HE LOAD
73 P1673X LO2 ST TK FULL

3e PEN #4 DID NOT INK
4 N1903X FUL RAPID LD VLV OPN
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195 430 SEQ DATA
TIME PEN # MEAS # DESCRIPTION ACT DEACT
0400 8 N1912X FUEL LOAD START SW X
0400 2 N1901X F PREPRES 1 VLV CLSD X
0600 47 N1925X LO2 COOLDOWN ST SW X
0600 48 N1926X L02 TK VENT VLV CLSD X
0602 9 N1913X F PREPRESS VLV 1 OPN X
0e42 15 N1919X F STK PRESS CLSD X
0e43 3 N1902X F FINE LOAD VLV CLSD X
0e43 8 N1912X FUEL LOAD START SW X
0643 9 N1913X F PREPRESS VLV 1 OPN X
043 11 P1966X F MSL F/D VLV CLSD X
Oebts 2 N1901X F PREPRES 1 VLV CLSD X
Oetts 13 N1917X F GRD F/D VLV CLSD X
0e45 10 N1914X F FINE LOAD VLV OPEN X
0et6 14 N1918X F GND F/D VLV OPEN X
047 12 P1967X F MSL F/D VLV OPEN X
0e47 26 N1890X INTER FUL STK PRESS X
0e71 62 N1966X LO2 DRAIN COMPLETE X
1400 17 N1922X FUL RAPID LD SIGNAL X
1693 18 N1923X FUL RAPID VLV CLSD X
2¢17 43 N1906X LO2 FINE LD VLV CLSD X
2017 52 N1932X LO2 TOPPING VLV CLSD X
Zel7 64 N1968X LO2 MSL F/D VLV CLSD X
218 16 N1921X FUEL LOADING PRESS X
2418 50 N1930X LO2 GND F/D VLV OPEN X
2019 44 N1907X LO2 STK P VLV A CLSD X
2¢19 49 N1929X LO2 GND F/D VLV CLSD X
2419 53 N1933X LO2 TOPPING VLV OPEN X
2420 51 N1931X LO2 FINE LD VLV OPEN X
2420 54 N1934X L RAPID LD VLV CLSD X
2421 63 N1967X LO2 MSL F/D VLV OPEN X
2425 42 N1905X L RAPID LD VLV OPEN X
2028 44 N1907X LO2 STK P VLV A CLSD X
2432 66 N1891X LO2 NOT IN UPPER LN X
2437 56 N1949X LO2 LN LIQ DET/INTRM X
2476 56 N1949X LO2 LN LIQ DET/INTRM X
3432 56 N1949X LO2 LN LIO DET/INTRM X
3491 56 N1949X LO2 LN L1O DET/INTRM X
4e26 27 N1969X AA FUEL 90% PROBE X
4e28 4 N1903X FUL RAPID LD VLV OPN X
4e31 79 P1899X AA PROBE ® STA 910 X
4e33 79 P1899X AA PROBE @ STA 910 X
4e35 18 N1923X FUL RAPID VLV CLSD X
4455 56 N1949X LO2 LN LIQ DET/INTRM X
4059 77 P1897X AA PROBE @ STA 888 X
e e
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195 430 SEQ DATA
TIME PEN # MEAS # DESCRIPTION ACT DEACT
459 78 P1898X HW PROBE @ STA 910 X
4668 15 N1919X F STK PRESS CLSD X
4e72 17 P1897X AA PROBE @ STA 888 X
4e96¢ 19 P1899X AA PROBE 2 STA 910 X
6eT1 6 P1999X MSL FUELED 100% X
671 10 N1914X F FINE LOAD VLV OPEN X
671 29 N1971X AA FUEL 100% PROBE X
6eT2 3 N1902X F FINE LOAD VLV CLSD X
. 673 12 P1967X F MSL F/D VLV OPEN X
. 676 11 P1966X F MSL F/D VLV CLSD X
' 684 6 P1999X MSL FUELED 100% X
. 6e84 29 N1971X AA FUEL 100% PROBE X
689 17 N1922X FUL RAPID LD SIGNAL X
699 55 N1936X LO2 LOADING PRESS X
' 7403 44 N1907X LO2 STK P VLV A CLSD X
| 7407 76 P1896X HW PROBE @ STA 888 X
| 7410 76 P1896X HW PROBE @ STA 888 X
7417 65 N1889X INTER LO2 STK PRESS X
7419 76 P1896X HW PROBE ® STA 888 X
7420 79 P1899X AA PROBE @ STA 910 X
7¢28 14 N1918X F GND F/D VLV OPEN X
. T7e28 19 N1943X F LN LIQ DET/INTERM X
i 7e31 13 N1917X F GRD F/D VLV CLSD X
Y 7¢57 75 P1895X AA PROBE @ STA 866 X
F 7457 19 P1899X AA PROBE @ STA 910 X
' 1 8492 37 P1890X HW PROBE @ STA 700 X
9408 79 P1399X AA PROBE @ STA 910 X
9¢10 42 N1905X L RAPID LD VLV OPEN X
9410 44 N1907X LO2 STK P VLV A CLSD X
9410 77 P1897X AA PROBE @ STA 888 X
e 9615 54 N1924X L RAPID LD VLV CLSD X
919 38 P1891X AA PROBE @ STA 700 X
9420 79 P1899X AA PROBE @ STA 910 X
9432 54 N1934X L RAPID LD VLV CLSD X
9¢37 42 N1905X L RAPID LD VLV OPEN X
9637 44 N1907X LO2 STK P VLV A CLSD X
l 9488 31 N1973X HW LO2 RAPID SI1G/90% X
1000 42 N1905X L RAPID LD VLV OPEN X
10400 44 N1907X LO2 STK P VLV A CLSD X
[ 1005 54 N1934X L RAPID LD VLV CLSD X
| 11480 46 P1998X MSL LO2 @ 100% X
11+81 33 N1975X HWw LO2 FIN SIG 99% X
11481 51 N1931X LO2 FINE LD VLV OPEN X
11483 43 N1906X LO2 FINE LD VLV CLSD X
i
]
b

i e e - . 3
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195 430 SEQ DATA
TIME PEN # MEAS # DESCRIPTION ACT 2577
1184 49 N1929X LO2 GHD F/D VLV CLSD X
1185 50 N1930X LO2 GND F/D YLV OPEN X
11695 66 N1891X LO2 NOT Il UPPER LN X
12438 56 N1949X LO2 LIt LIC DET/INTRM X
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195 430 SEQ DATA
NOTE

7 N1911X
22 N1956X
23 N1960X
24 N1961X
40 P1893X
45 P1988X
57 N1951X
58 N1962X
59 N1963X
60 N1664X
68 F1837X
69 N1592X
70 N1893X
71 N1894X
72 N1895X

5 P1997X
20 N1955X
25 N1965X
28 N1970X
30 N1972X
32 N1974X
35 N1977X
36 N1978X
39 P1892X
67 F1896X
73 P1673X
T4 P1894X

le THESE PENS ACTIVATED THROUGHOUT THE TEST

EMER MSL PRESS COND
FUEL STK VT VLV CLSD
F MAIN DRN VLV CLSD
F MAIN DRN VLV OPEN
AA PROBE @ STA 793
MSL LO2 @ 95%

PRESS DUCT FUEL SNSR
LN2 VENT VLV OPEN

L MAIN DRN VLV CLSD
L MAIN DRN VLV OPEN
FLIGHT HE 1 VLV CLSD
LN2 LOAD VLV CLSD
LN2 LOAD VLV OPN

LN2 STK P VLV CLSD
LN2 STK VENT VLV NCL

2+ THESE PENS DEACTIVATED THROUGHOUT THE TEST

MSL FUELED 95%

FUEL DRAIN START SW
FUL, DRAIN COMPLETE
AA FUEL 95% PROBE

AA FUEL 99489% PROBE
HW LO2 BU 95% SIG
Hw L02 TOPG COF SIG
HW LO2 EM SIG 10042%
Hw PROBE @ STA 793
LN2 INFLIGHT HE LOAD
Lo2 ST TK FULL

L02 95% EMERG COF
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195 431 SEQ DATA
TIME PEN # MEAS # DESCRIPTION ACT DEACT
0400 8 N1912X FUEL LOAD START SW X
0400 2 N1901X F PREPRES 1 VLV CLSD X
0600 47 N1925X LO2 COOLDOWN ST SW X
0400 48 N1926X LO2 TK VENT VLV CLSD X
0602 9 N1913X F PREPRESS VLV 1 OPN X
0e4l 3 N1902X F FINE LOAD VLV CLSD X
0e4l 8 N1912X FUEL LOAD START SW A
0e41 9 N1913X F PREPRESS VLV 1 OPN X
0es1 11 P1966X F MSL F/D VLV CLSD X
0e41 13 N1917X F GRD F/D VLV CLSD X
Ne4?2 2 N1901X F PREPRES 1 VLV CLSD X
0e42 15 N1919X F STK PRESS CLSD X
0e43 10 N1914X F FINE LOAD VLV OPEN X i
Oes 14 N1918X F GND F/D VLV OPEN X
Oes6 12 P1967X F MSL F/D VLV OPEN X
0e47 26 N1890X INTER FUL STK PRESS X
0e62 19 N1942X F LN L1O DET/INTERM X
0e67 i5 N1919X F STX PRESS CLSD X
De85 17 N1922X FUL RAPID LD SIGNAL X
1¢82 18 N1923X FUL RAPID ViV CLSD X
186 15 N1919X F STK PRESS CLSD X
1487 4 N1903X FUL RAPID LD VLV OPN X
2212 43 N1906X LO2 FINE LD VLV CLSD X
2412 50 N1930X LO2 GND F/D VLV OPEN X
2012 64 N1968X LO? MSL F/D VLV CLSD X
2013 49 N1929X LO2 GND F/D VLV CLSD X !
2413 52 N1932X LO2 TOPPING VLV CLSD X
2013 66 N1891X LO2 NOT IN UPPEP LN X
2014 44 N1S07X LO2 STK P VLV A CLSD X
214 51 N1931X LO2 FINE LD VLV NPEN X
2014 53 N1933X LO2 TOPPING VLV OPEN X
2¢15 54 N1934X L RAPID LD VLV CLSD X
2016 63 N196TX LO2 MSL F/D VLV OPEN X
2020 42 N1905X L RAPID LD VLV OPEN X
2023 44 N1907X LO2 STK P VLV A CLSD X
2438 56 N1949X LO2 LN LI1Q DET/INTRM X
2042 44 N1907X L02 STK P VLV A CLSD X
2450 44 N1907X LO2 STK P VLV A CLSD X
2480 62 N1966X LO? DRAIN COMPLETE X
2488 56 N1949X £02 LM LI10O DET/INTRM X
3450 56 N1949X LO2 LN LIQ DET/INTRM X
4¢05 7 N1969X AA FUEL 90% PRORE X
4407 4 N1903X FUL RAPIN LD VLV OPN X
tels 18 N1973X FUL RAPIN VLV CLSD X }
|
!
|
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195 431 SEO DATA
TIME  PEN #  MEAS # NESCRIPTION ACT DEACT
4e43 79 P1899X AA PROBE @ STA 910 X
4049 15 N1919X F STK PRESS CLSD X
4e72 78 P1898X HW PROBE ® STA 910 X
6463 79 P1899X AA PROBE @ STA 910 X
6004 78 P1898X HW PROBE @ STA 910 X
£s40 6 P1999X MSL FUELED 100% X
6440 10 N1914X F FINE LOAD VLV OPEN X
641 3 N1902X F FINE LOAD VLV CLSD X
6e41 12 P1967X F MSL F/D VLV OPEN X
6e41 29 N1971X AA FUEL 100% PROBE X
6045 11 01966X F MSL F/D VLV CLSD X
£:53 6 P1999X MSL FUELED 100% X
6058 17 N1922X FUL RAPID LD SIGNAL X
6059 29 N1971X AA FUEL 100% PROSE X
6.7C 55 N1936X LO2 LOADING PRESS X
6076 44 N1907X L02 STK P VLV A CLSD X
6686 65 N1889X INTER LO2 STK PRESS X
6497 14 N1918X F GND F/D VLV OPEN X
7000 13 N1917X F GRD F/D VLV CLSD X
Tels 78 P1898X HW PROBE @ STA 910 X
7e15 79 P1899X AA PROGE @ STA 910 X
Te22 44 N1907X LO2 STK P VLV A CLSD X
Te32 44 Ni907X LO2 STK P VLV A CLSD X
7645 76 P1896X HW PRORE » STA 888 ¥
7¢50 79 P1899X AA PRCBE » ST~ 910 X
Te62 79 P1899X AA PROBE @ STA 910 X
Te63 75 P1895X AA PRORE @ STA 866 X
8498 37 P1890X HW PROBE @ STA 700 X
9420 79 P1899X AA PROBE @ STA 910 X
9430 77 P189TX AA PROBE @ STA 888 X
9430 79 P1899X AA PROBE @ STA 910 X
9432 38 P1891X AA PROBE » STA 700 X
9.88 31 N1973X HW LO2 RAPID SI1G/90% X
9490 42 N1905X L RAPID LD VLV OPEN X
9496 54 N1934X L RAPID LD VLV CLSD X
1157 46 P1998X MSEL LO2 2 100% X
11657 51 N1931X LO2 FINE LD VLV OPEN X
1158 33 N1975X HW LO2 FIN SIG 99% X
11460 43 N1906X LO2 FINE LD VLV CLSD X
11661 49 N1929X LO2 GND F/D VLV CLSD X
11662 50 N1930X LO2 GNP F/D VLV OPEN X
11669 66 N1891X LO2 NOT IN UPPER LN X
12611 56 N1949X £02 LN Li0 DET/INTRM X
1323 44 N1907X LO2 STK P VLV A CLSD X
i
e m - — U
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195 431 SEQ DATA
NOTE
le THESE PENS ACTIVATEN THROUGHOUT THE TEST

7 N1911X EMER MSL PRESS COND
22 N1956X FUEL STK VT VLV CLSD
23 N1960X F MAIN DRN VLV CLSD
24 N1961X F MAIN DRN VLV OPEN
40 P1893X AA PROBE @ STA 793
45 P1988X MSL LO? @ 95%

57 N1951X PRESS DUCT FUEL SNSR
58 N1962X LN2 VENT VLV OPEN

59 N1963X L MAIM DRN VLV CLSO
60 N1964X L MAIN DRN vLV OPEN
68 F1897X FLIGHT HF 1 VLV CLSD
69 N1892X LN2 LOAD VLV CLSD

70 N1893X LN2 LOAD VLV OPN

71 N1894X LN2 STK P VLV CLSD
72 N1895X LN2 STK VENT VLV NCL

2¢ THESE PENS DEACTIVATED THROUGHOUT THE TEST

5 P1997X MSL FUELED 95%

20 N1955X FUEL DRAIN START SW
25 N1965X FUL DRAIN COMPLETE
28 N1970X AA FUEL 95% PROBE

30 N1972X AA FUEL 99489% PROBE
32 N1974X Hw LO2 BRU 95% SIG

35 N1977X Hw L02 TOPG COF SIG
36 N1978X HWw 02 EM SIG 10042%
39 P1892X HW PRORE ® STA 793
67 F1896X LN2 INFLIGHT HE LOAD
73 P1673X L02 ST TK FULL

T4 P1894X LO? 95% FMERG COF

34 PEN NOe 16 DID NOT INK
16 N1921X FUFL LOADING PRESS
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Instrumentation Survey
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14 TRANSDUCER

As DAMAGED BEFORE TEST

Be DAMAGED DURING TEST

Ce POWER SUPPLY LOSS

De EXCESSIVE ZERO SHIFT IN
INSTRUMENTATION SYSTEM

Es EXCESSIVE GAIN CHANGE IN
INSTRUMENTATION SYSTEM

Fe OPEN CIRCUIT

Ge WATER IN TRANSDUCER

He SHORTED

Ie EXCESSIVE RANDOM NOISE

2¢GRAPHIC RECORDER

Ae DATA PEN NOT WRITING

Be TIMING PEN NOT WRITING

Ce PAPER DRIVE STOPPAGE

De RAN OUT OF PAPER DURING
TEST

Ee EXCESSIVE RANDOM NOISE

Fe NO TIMING

Ge OFF SCALE

He PAPER DRIVE ON SLOW SPEED

340SCILLOGRAPHIC

Ae EXCESSIVE RANLOM NOISE

Be BAD GALVANOMETER

Ce NO TIMING LINES

De NO TRACE IDENTIFIERS

Ee GALVANOMETER NOT SUITABLE

Fe RAN OUT OF PAPER DURING
TEST

Ge PAPER DRIVE FAILURE

He NO TIMING CORRELATIGN

4+MAGNETIC TAPE RECORDERS

Ae SIGNAL OUT OF BAND

Bs E..CESSIVE SIGNAL DROPOUT
Co EXCESSIVE RANDOM NOISE
De 60 CPS DISTURBANCE

Ee
Fao
Ge

He
Ie

Je
Ke

INSTRUMENTATION FAILURE CODE

400 CPS DISTURBANCE
NO USEABLE TIMING
NO SPEED LOCK~USED
EXTERNAL SPEED LOCK
NO USEABLE 100 KC
CORRECTION

NO USEABLE VOICE
WRONG TAPE SPEED
FAULTY TAPE

S« TELEMETRY /NOT APPLICABLE/

6«PRE=TEST MEASUREMENT CALIBRATION

Ae
Be
Ce
De

Ee

NEVER CALIBRATED

NO USEABLE ZERO LEVEL

NO USEABLE SENSE STEPS
CALIBRATION NOT RECEIVED
FROM TEST SITE

CALIBRATION SUSPECTED TO BE
INVALID

Te INSTRUMENTATION PROCCDURE

Ae
Be
Ce
De
Ee

Fe
Ge

WIRING REVERSED

CALIBRATION RANGE INADEQUATE
SYSTEM SENSITIVITY TOO HIGH
SYSTEM SENSITIVITY TOO LOW
IMPOSSIBLE TO MAKE MEASURE~
MENT

MEASUREMENT NOT ATTEMPTED
IMPROPER WIRING CONNECTION

8¢MISCELLANY

Ae
Be
Ce
De
Ee
Fe

Ge

He

RECORD DAMAGED AT TEST SITE
RECORD DAMAGED IN TEG

RECORD NOT SENT TO TEG

RECORD LCST IN TEG

RECORD NOT IDENTIFIED AT SITE
OSCILLOGRAPH DEVELOPMENT
FAULTY

TRANSDUCER NOT MOUNTED
PROPERLY

TRANSDUCER MNTD AT WRONG PLACE
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SECTIO% 6

Test Preparat:ons - Run 428

PRECOUNTDOWN SUMMURY

Precountdowr overstions were started at 2f15 “ours on 15 August 1959 and
completed at 0955 hours for a consumed time of 80 minmtes,

COUNTDOWN SUMMARY

Test Date: 15 August 1959

Planned Countdown Time P Mirmtes
Actnal Countdown Time 16,25 Minutes
Total Recycled Time 5 Mimtes
Total Hold Time ha L) Mimtes
Total Consumed Time 132.28 Mimtes
Start of Countdown 1528 FDY

Zero Test Time i240e2 POT

COUNTDOWN TIME VS. EVENTS (Panel callotis ca:” talized)

Tine Bt
1028 Teli, system raady reporte.
1629 T-13, Fuel Prevaives Open
1030 T-12, Load Start
1032205 Fuel Rapid Load Open
1033 L02 tank pressure over redline, Emer.ency |
Pressarizatica ~eczcle to T-1) and holc i

1035 Mamal 102 Drain Start '
1043 102 Drain Complete
10L7 Fuel Drain Start
1050 Fuel Drain Complete i
1120 Trounle correc*ed, holding for LO2 system t~ warmup
122} T-1k, systems ready report

i 1225 T-13, Fuel Prevalves Open

This document cantains information affecting the national defense of the United States within the meaning of tne tspionage Laws Titie 18,
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Time Brent
1226 7-12, Load S*art

1228 Puel Rapii Loaz Open

I 1229 Fusl at 50%
1230 93% fue> i 5t cn, "uel Rapid Load Clc..a
1323130 100% fuei 4. - ca, Fuel Fine Load C.osea.

Fuel Comple::z, FC. to Sequence IIL
1232247 L02 Load 3%ar-
12332 Engine LO2 a:r &0
123his4S LO2 at 5%
1235250 3% Lo2 ign- --, %02 Rapid L--.. Tisse’
1237137 100% 102 izt ¢ny LO: Pine _.- 11 .
1238223 102 line Drais Tcmpieto
1239 Lo2 Drain S-a~
130145 X202 Drain 2 apleie, cestep KU to Ste.r-
1302127 #el Dra’n S*ar:
1310250 Fyuel Drain C. - .s%e
Test Preparati-.: - Pur 423

PRECOUNTDOWR SUMMARY
The test article and facility were held in a ready condition foliowing
Bun 428, Verification of readiness was completed at 1450 hoars on 15
August 1559,
COUNTDOWN SUMMARY
Test Datet 15 Augast 1959
Start of Countdown: 1501:07 PDT

This document contains information affecting the nationai detense of the Umited States within the meaning of the Espionage Laws, T:tle 18,
USC Sections 793 and 794 The transmission or the revelation of 12 contents in any manner to an unguthorized persen is prohibited by ‘aw
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COUNTDOWN TIME VS. EVENTS (Panel callouts capita.ized)
Time Event
1501207 T«ll, systems ready report
1502107 T-13, Fuel Prevalves Open
1503107 7-12, Load Start
1505153 el Rapid Load Open
1506258 Fuel at 50%
1508 93% fuel 1ignht on, Fuel Rapid Load Close:
1509222 1008 fue. 7.~ or, Fuel Fine Load Closei,
Fuel Ccmpiete, FCU to Sequence IIL
15103l Engine 102 tank fill
1513 sk, 102 at 5%
155256 Macual LO® Load S-cp, LO2 at 33%
1532215 102 Draia Start
1525238 LO2 Drairn Ccmpli:te  restep FCU to Stara-
15273223 Fuel Drain Start
1535238 Fual Jra.:. lompletae, secure

Test Preparaticas - Rua 43C

PRECOUNTDOWN SUMMARY

Precountdown operations were started at 0810 hours on 19 August 1959.and
completed at 0930 hours for a consumed time of 80 rimutes,

COUNTDOWN SUMMARY

Test Date: 19 August 1959

Planned Countdown Time il Minutes
Actual Countdown Time 17 Minutes
Total Recycled Time Q Mimites

This document contains information atfecting the mational defense of the Lnited States within the meaning of the Espionage Laws, Title 18,
USC Sections 793 and 794 The tiansmission of the revelation of its contents in any manner to an unauthoiized person 15 pronibited by law
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Total Hold Time
Total Consumed Time
Start of Countdown
Zero Test Time

Time
09L7
0948
0949
0951
0953115

0955840

0956
0957112
0959203

1000850

1001
1002
1016
1017
1040
1041
10L9

0 Mimutes

17 Mimtes
o9k7 T
100k POT

COURTDOWN TIME VS. EVENTS (Panel callouts capitalised)

Event

T=ll, systems ready report

T~13, Fuel Frevalves Open

£-12, Load Start

Fuel Rapid Load Open

93% fuel light on, Fuel Rapid Load Closed

100% fusi .ight on, Fuel Fine Load Closed,
Fuel Complete, PCU to Sequence ITL

102 Ioad Start
Engine 102 tank full

93€ LO2 light on, Rapid Boad Closed, LO2 at
72%

100% LO2 lignt on, LO2 Fine load Closea, 17?
Topping Start

Start planned 15 minute hold

102 line Drain Complate

102 Topping Stop, Flight Pressurization
Restep FCU to Sequence IIL, L0O2 Drain Star®
L02 Drain Complete, restep FCU to Standby
Fuel Drain Start

Fuel Drain Complete

This document contains information alfecting the nationai defense of the United States within the meaming of the Espionage Laws, Title 18,
USC, Sections 793 and 794 The transmussion ar the reveiauon of s conients in any manner to an unauthorized person Is prohibited by 1aw
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Test Preparations - Run 431

FRECCUNTDOWN SUMMARY

1959,
COUNTDOWN SUMMARY
Test Date: 19 August 1559

Planned Countdown Time
Actual Countdown Time
Total Recycled Time
Total Hold Time

Total Consumed Time
Start of Countdown
Zero Test Time

Time
1351
1352
1353
135ks55
1355257
1357207
1359826

1359245
1400203
1401245
1402253

The test article and facility were held in a ready condition following Run
430, Verification of readinez: was completed at 1340 hours on 19 August

1 Mimtes
16. 33 Mimtes
0 Mimtes
0 Minmtes
16,33 Minutes
1351 FOT
1407 PDT

COUNTDOWN TIME VS. EVENTS (Panel callouts capitalized)

Event

T-1l, systems ready report

T-13, Fuel Prevalves Open

712, Load Start

Fuel Rapid load Open

Fuel at 50%

93% fuel light on, Fuel Rapid load Closed

100% fuel light on, Fuel Fine load Closed,
Fuel Complete, FCU to Sequence ITL

102 Load Start

Fuel Line Drain Complete

LO2 at 50%

93% L02 light on, LO2 Rapid Load Closed

FORM NO A 7022
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Tize Bvent
1k0ks 37 100% 102 light on, L02 Fine Load Closed, 102
Topping Start
1105 Start planned 15 mimte hold
11051220 LO2 line drain comple te
1417830 100% 102 light out
)20 102 Topping Stop
1420515 Flight Pressurization
1421210 Restep PCU to Sequence IIL
L21sko 16z Drain Start
1Lkl L02 Drain Conplete, restap PCU to Standby
Hidihe 35 Fuel Drain Start
1453308 Fuel Drain Complete, secure

This docurnent contains information affecting the national defense of the United States within the meaning of the Espionage Laws, Title 18,
USC, Sections 793 and 794 The transmission or the revelation of its contents in any manner to an unauthorized pe:son 1s prohibited by law
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APPENDIX 1
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6
e ML 102
TANE
°
-
STAGING
: ISCONNECT
FROM
SUS. L02 .
PP FILL & CHECK , J | MAIN
VALVE 102
Bl L02 poeT
| NENW ENGINE 102 TOMP
[f TANK FTLL LINE
W
10 ’A//
FIGURE 1 B2 w0z &
POMP -

Fngine L02 Tank Fill Provisions, Runs 428 ana 429

P MAIN
10z
DUCT

FIGURE 2 B2 102

FUMP o
Engine LR Tank Fill Provisions, Runs 430 and 431

This document contains information affecting the national defense of the United States within the meaning of the Espionage Laws, Titie 18,
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APPENDIX 2

Operating Conditions

This document contains infermation affecting the national defense cf the U."ted Stales within the meaning of the Espionage Laws itle 18,
USC, Sections 783 and 794 The trarsmission or the revelatign of iis contenls in any manner to an unauthorized person is prohibited by law
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RED LINE VALUES EXCEEDED

The first attemot at Run 428 was aborted when Missiie LOZ Tank Pressure {F100iP)
rose to 10.7 PSIG cduring Secuence II-F tressures. The red line values f-r this
measi.rement durirg Seouvence II-F are a minimum »f .9 PSIG and a maximiz of 10
PSIG. All other measursments were satisfaz*o>ry during Runs 428, 423, 27, .31,
Red line values are tabulated in Test Directive ETD-OPH-5.

This gocument contains information affecting the national gefense of the United States within the meaning of the Espionage Laws Title 18,
USC Sections 793 and 794 The transmission or the revelation of its contents in any manner to an unauthorized person i1s prohbiied by law
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Ambient Conditions
Run 428

Ambient Temperature:
Baromstric Pressures
Relative Humiditys
Wind Direction:
Wind Velocity:

Run 429

Ambient Temperatures
Barometric Pressure:
Relative Humidity:
¥ind Direction:
Wind Velocity:

Run 430

Ambient Temperature:
Barometric Pressure:
Relative Humidity:
Wind Direction:
Wind Velocity:

Run 431

Awmbient Temperature:
Barometric Pressure:
Relative Humidity:
Wind Directions
Wind Velocitys

78 DGF

270505 Ino Hg.
33%

N

3 Knots

95 DGF

27,140 In, Hg,
17%

NE

7 Knote

68 DGF
27,430 In, Hg.
52%

16 Knots

75 DGF

27.395 In. Hg,
37%

W

21 Knots

This document contains information affecting the natignal defense of the United States with.n the meaning of the Espionage Laws, fitie 18,
155C Sections 793 ang 744 The trans mission ar tae revelaton of its contents 1n any manner 1o an unauthor:zed person «s prohibited by law
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APPENDIZX 2
Test Article History

J— _ e ——

This document contains information atfecting the national defensz of the United States within the meaning of the Espionage Laws, Titie 18
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CONFIGURATION

The Phase III test article, missile assembly version mumber 7=31i~27 is iu=
stalled in the 1-95 Test Stand as required per 7=00027. This is a simui-ted
operational missile which consists of "A", “B", "C" and "D" series conr i “<,
Thsse components are described in detail in the Block I Test Directive, ---
port No, ETD-OPH=LD, No significant changes have been made since the *u"
revision, except as follows:

TVA 91157 authorizing connection of the Convair PLCU contiol units to
Acoustica probes in the missile fuel tank has been cancelled and the
Acoustica control units were restored to original configuration per TVA
914578,

The Acoustica PLCU system was connected to control 102 and fuel tazici
per ETP-U-011,

Four Acoustica Controi Units (P/N 50025219) for fuel tank probes siw:: =
moved and replaced with Convair 7=04393=1 Control Units (Acoustic. Mc. -
810135, P/N 79404308,

TVA 91191, B change (7-894€9) removes extension from engine 102 tesk
line (29 July 1959)0

TVA 91515 (7-89482) installs insulation on helium line between ha=ar .
ger and helium ground disconnect (30 July 1559).

TVA 91517 (7-29232) installs insulstion on all 102 topping line awir: .
(30 July 1959).

TVA 91516 (7-20220) installs insulation on LO2 "Y" duct and 102 stagi: .
valve (30 July 1959).

GMA 5127 (7-860L42) installs insulation on 102 topping line from dic.: .
172 subcooler to wall of transfer room (30 July 1959),

TVA 91508 (7-69482) removes orifice from LN2 exhaust port (30 Juiy . .,

TVA 91516B (7«20220) removes 102 duct insulation aft of station 12.7-
is exterior of thruat structure (31 July 1959).

TVA 91519 (27=-1752L) installs measuremeni to determine back pressures in
engine 102 tank during initial f£111 (3 August 1959),

TVA 91521 (7-20227) increases size of engine LO2 tank nverboard vent line
to aid faster tank filling (4 August 1959),

TVA 91524 (27-1752L) installs measuremant for engine 102 tank vent line
pressure (L August 1959).
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TVA 91534 (27-17524) eliminates possible restriction in Engine LO2 Tank vent
line (10 August 1959).

TVA 91530 (7-20227) installs orificed, overboard Engine L02 Tank dump line
with solenoid operated dumo valve and provisions for flowmeter installation
(11 August 1959).

TVA 91450B (7-20227) installed a one inch line from the mian missile LO2 duct,
between the Bl and B2 LO2 pump feed lines, to the Booster GG LO2 start line,
between the Booster fill and check valve and the staging disconnect (14 August
1959).

TVA 91542 (7-20220) jinstalled a scoop in the main missile LO2 duct to direct
the flow of LO2 into the new engine LO2 tank fill line (14 August 1959).

Runs 428 and 429 vere completed on 15 August 1959.

TVA 91516B (7-20220) installed 1-sulation on the following LO2 ducting a: .
valves: OSK 19447-1 manifold, 7-22205-813 elbow assembly, 7-02230-9 vali-,
7-02230-3 valve, and 27-02102-7 £ill and drain valve. This same TVA <l.. ' .
moved the following insuiztion for Run 43): from 7-23205-813 elbow astembly
and from tne nortion of SK 19447-. manifcld which is inside the thrust sec-i n
(18,19 August 1959).

TVA 91540C (7-20227) reroutes the new enzine LO2 tank fill line to load L..
through the Booster fill and chect valve.
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HISTGRY OF PROBLEMS (RUNS 428, 429, 430, L31)
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On 15 August during first attempt at Run 128 Emergency Presaurization had
to be initiated when missile 102 tank pressure rose to 10,7 PSIG, Dis-
covered that valve L-26 was not opened prior to attempted run.
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