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SECTION 1

Surmary

Run 420 at Test Stand 1-95, 29 July, was an unsuccessful &'tempt to accomw
plish Test No., 9. Prior to Run 421, it was decided to close out Block II
testing and proceed with Special Test No. 1, comprised of Runs 421 and
422, These two runs were performed satisfactorily on 30 July 1959.

Both 421 and 422 were integrated propellant loading tests, at IOC rates, with
the Acoustica system properly contralling the lcading sequences, GO2 samples
were taken during LO2 tanking and detanking periods for determination of GN2
contamination.

The enair= 107 tank full instrumentation indicated the tank was fiiled at i3
minutes after fuel load start.

Booster helium bottle temperature and opressure requirements for 65-2 were
achieved for Rnns 420, 421 and 422 (see He/LN2 System Analysis for discussion),
Helium load start was delayed 2 minutes after load start during Run 420, The
average temperature attained during Run 420 at 13.0 minutes was -297 DGF with
3070 psig in the booster helium bottles, Pricr to Run 421, the line from the
inline heat exchanger to the ground disconnect was insulated in an attemrt tc

satisfy 65-2 requirements (3000 psig and -295 DGF at 13.5 mirutez in
the booster helium bottles). Helium load start was delayed 3 minutes af:ier
load start during Runs 421 and 422, The average temperature attained during
Run 421 at 13 minutes was -299 DGF with 3080 psig in the booster helium bcttles,
The orifice in the inline heat exchanger was removed prior to Run 422. The
average temperature attained at 13 minutes was -305 DGF with 3040 psig in the
booster helium bottles., The characteristic pressure droop again occurred prior
tc PS-80 cutoff point, recovering to 3000 psir st 10.9 and 13.00 minutes on
Run 420 and 421 respectively. There was no pressure droop during Run 422,

The remaining portion of the LO2 topping line, booster "Y" duct to the nocsz-er
pump inlet, LO2 staging valve, and LO2 airborne fill and drain valve wer: ine
sulated prior to Run 421 in an attempt to maintain the desired -291 DGF at the
102 recirculator in, prior to launch time. LO2 topping was not initiated after
L2 tanking was completed, However, the temperature at the LO2 recirculator in
(P1925T) remained below -291 DGF during LO2 tanking and detanking. L02 detank-
ing was performed under sequence III oressurization to the 90% missile tank
level, then normally from 90% to C%.

The insulation on the booster "Y" duct and LO2 airborne £ill and drajin valve
was removed orior to Run 422 to further evaluate effects of the LOR recircu-
lator in temperature. The LOZ recirculator in temperature (P1925T) remained
below -291 DGF until 7.35 minutes of the 15 minute LO2 topving hold, then in-
creased to -279 DGF. The temperature decreased to below -291 DGF at 10.15 min-

This document contamns info:mation affecting the national defense of the United States within the meaming oi tire Espronage Laws, Title 18,
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: utes of the topping hold and remsined throughout Sequence III pressurization and

L detanking. 102 detanking was again performed under sequence I[II pressurization
to the 90% missile tank level then normally from 90% to Of. The LO2 topping
system was unable to maintain the 102 level during the 15 minute hold with the
L02 weight dropping 370 vounds. The wind velocity was averaging S knots at
this 4ime. ’

Oscillation of missile LO2 tank pressure during sequence III pressurization
oceurred during Run 421 as during Run 418. This oscillatin continued until
the 90% missile LO2 tank level was attained during detanking and the LO2 mis-
sile tank pressure was restepped to standby pressure, Oscillation of missile
LO2 tank pressure during sequence III pressurization did not occur during Run
422 ’

I
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SECTION 2

Fuel Loading System

The performance of the fuel loading system was satisfactory for Runs 420, ;21
and 422, During Run '20 the Acoustica 95% FU fail probe activated prior to
repid load valve open, preventing the valve from opening, Fuel loading was
mamally terminated at 2.5i minutes, 4900 pounds of fuel were tanked at a
fine load flow rate of LOO GPM,

During Run 4421 fuel loading wus terminated by the Acoustica 100% fuel probe
at 6,72 minutes, The maxirum fuel flow rate was U600 GPM, tanking 76,980
pounds of fuel,

During Run 422 fuel loading was terminated by the Acoustica 100% fuel probe
at 6,39 mimites, The maximum fuel flow rate was 4600 GPM, tanking 77,030
pounds of fuel.

The data for the fuel tank head in GPM and fuel storage tank pressure in psig
i3 susmarized below,

Fuel Ivading Sequencs

Rapid
Meas No Description Unit Start Ave End Ave
i
U P Fuel Tank HD aPM #600 #4215 %3830 420
F1953P Fuel Stk Press PSIC 113,¢ 1.5 110 1i3.0
§22
Ui%o2p Fuel Tank HD 3| #6600 #4260 #3920  #,00
F1953P Fuel Stk Press Ps16 113.5 111,5 1i0.5 1ih.1

#Calculated over one mirmte interval,
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SECTION

102 Loading System _—

The performance of the LO2 loading system wis satisfactory for Runs 421 and
422, 102 loading was not initiated during Run 420 due to the early termina-
tion of fuel loading.

During Run 421, LO2 loading was terminated by the 1008 LOR probe at 12,41 min-
utes, The maximum LO2 flow rate was 5800 GPM, tanking 174,720 pounds of LO2.
The loading time was longer than normal due to a slow storage tank pressuri-
zation flow between 22.5 and 35 psig. When LO2 load start is depressed the
storage tank pressure increases slowly to 35 psigz. When 35 psig is achieved
a rressure switch picks up and allows rapid pressurization to maximum storage
tank pressure,

During Run 422 102 loading was terminated by the 100% LO2 probe at 11.67 min-
utes, The maximum LO2 flow rate was 5800 GP¥, tanxing 174,720 pounas of LO2,

1 The engine LR tank full signal was received a* 18.00 minutes on Run 421 and
: 422,
. 4
3 The data from LO2 tank head in GPM and LO2 storsge tank pressure in 2s.y 13
: summarized below.
421 L02 Loading Sequence
Meas.No. Description Unit Rapid Fine
Start Ave. nd Ave,
U1901P 102 Tank HD GPM #5800 #5600  W5L20 #747,
F1952pP L02 Stk Press PSIG 102.7 102, 7 102,7 P ken
422
. ,01P 102 Tank HD GPM #5800 #5600 #5.,20 #75(,
F1952pP LO2 Stk Press PSIG 103.7 102.7 102.7 03,0

# Calculated over one minute interval.
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102 Topping System

102 topping was not initiated during Run 420 due to the early termination of
fuel loading, LOR topping was terminated at the end of LO2 loading, during
Run 421, The LOZ recirculator in temperature (P1925T) was below -291 DGF dur-
ing LO2 rapid load, fine load, and dstanking, Prior to Run 421 the following
items were insulated in an attempt to maintain the desired temperature of -291
DGF: (1) The remaining portion of the LO2 topping line, (2) The line from
the booster "Y" duct t» the booster pump inlet, (3) The LO2 staging valve,
(4) The 102 airborne £ill and drain valve.

The 102 topping system maintained 100% full LO2 missile tank level until 9.22
minutes of the LO2 topping hold during Run 422, The level decreased from
174,790 pounds at this time of 174,420 at the end of the 15 minute hold. The
wind velocity was averaging 5 knots during the 15 minute hold. The LO2 reciru-~
lator in temperature (P1925T) was below -291 DGF during L02 rapid load increas-
ing to -279 DGF at 7.35 of the LO2 topping hold, The temperature then decreased
to below ~291 DGF at 10.15 minutes of the hold, The temperature remained below
-291 DGF throughout sequence III pressurization and during detanking. The LO2
topping flow meter was not instrumented due to the flow meter hanging up on
previous runs, However, the differential pressure acros: the LO2 subcooler
(P1816P) indicated the LO2 topping valve was cycling between the open ami closed
position for the first 10,57 mimites of the 15 minute LO2 topping hold. The
valve then went to the full open position (25 GPM) for the remainder of the top-
ping hold. Prior to Run 422, insulation was removed from the following items:
(1) The booster "Y" duct, (2) The LO2 airborne fill and drain valve. See
graph for details of the 102 recirculator in temperature (F1925T) during Runs
421 and 422, Mgure S,

GOZ Sampling System

GO2 samples were taken during LO2 tenking and detanking on Runs 421 and 422,
Samples were not taken during 420 due to premature run termination.

The samples during Runs 421 and 422 were taken at specified levels for deter-
mination of GN2 contamination. See Table 1 for sample analysis,

This document contains information affe-ting the national defense of the United States within the meaning of the Espionage Laws, Title 18,
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SECTION

g[gz §Etem Performance

HE/LN2 system performance was satisfactory during Runs 420, 421, and 422,

These are three consecutive runs on which 65-2 requirements (as outlined in
SANERB 7-85 dated 7-17-59) have been achieved, Prior to these runs the
resistance bulb instrumentation system reliability bad been improved. The
bottle temperature data now appeares valid, however, the possible overall

system error (+ 3%) is greater than the desired(:1%).The pre and post test span
and balance checks were within + 1,5% of the set value on all 3 tests., Tem-
peratures prior to helium dump have also been within the system accuracy.
Further tests with an imnroved instrumentation system are nlanned concurrently
with the pump program,

The inline heat exchanger performance was satisfactory during all three runs.
Both heat exchanger and line insulation improved systea perfomance, as ex-
pected. There has been a large temperature rise in the uninsulated line be-
tween F1744T and F1894T. This can probably be attributed to the heat absorbed
in chilling the large mass of metal in the heavy wall tubing between the heat
exchanger outlet and the stub-up. See heat exchanger graphs for data.

The characteristic droop in booster bottle pressure was repeated during Runs
420 and 421 but not during Run 422, A history of pressure drooo data is tabu-
lated in Table 2.

The HE/ILN2 system performance data is tabuiated in Table 1 and in the time
slice tab.

Run 420:

HE/LN2 system performance was satisfactory. System configuration remained
the same for this test, Helium load start was delayed 2 minutes after fuel
load start as planned. Booster bottle temperature and pressure requirements
for 65-2 were achieved durins this run. The booster bottle temperatures ap-
pear to be valad. The pre and post test span and balance checks agree and
are within 1% of the set value,

The characteristic droop in booster bottle pressure was repeated. The first
pressure peak was 2700 PSIG at 7.62 minutes. The pressure then drooned tc
2570 PSIG at 8.5 minutes, The steady state pressure of 3070 PSIG was achieved
at 10,9 minutes, This vroblem is still under investigation.

The inline heat exchanger verformance was satisfactory. The three tempera-
ture measurements required for an evaluation of the heat exchanger (F1744T,
F1894T, ard F1910T) were obtained,

No explanation can be given for heat exchanger out temperature being waruer
than helium at the stub-up during Run 419. The heat exchanger is still under
evaluation.

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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Run 421:

HE/IN2 system performance was satisfactory. Helium load start was delayed 3
minutes after fuel load start as planned. Eooster bottle temperature and
pressure requirements for 65-2 were achieved during this run. The booster
bottle temperatures appear to be valid., The pre and post test span and bal-
ance checks agree and are within 1% of the set value.

The characteristic droop in booster bottle pressure was repeated. The first
pressure peak was 2640 PSIG at 9.33 minutes. The pressure then dropped to
2575 PSIG at 10.2 minutes. The steady state pressure of 3080 PSIG was achieved
at 13 minutes. This problen is still under investigation.

The inline heat exchanger performance was satisfactory. The helium line from
the heat exchanger outlet to the ground discommect was insulated prior to this
run. The three temperature measurements required for an evaluation of the
heat exchanger (F1744T, F1894T, and F1910T) were obtained., The heat exchanger
is still under evaluation,

Run 422:

HE/IN2 svstem performance was satisfactory. Booster bottle temperature and
ressure requirements for 65-2 were achieved during this run. Helium load
start was delayed 3 minutes after fuel load start as planned. This ic the

third consecutive run on which 65«2 requirsments (as outlined in SANERB 7-85
dated 7-17-59) have been achieved.

The upper and lower booster temperatures at 13 minutes were -299 DGF and -310
DGF respectively. 1T.e lower bottle temperature (F1297T) indicated -325 DGF
Just prior to helium dump. This discrepancy is well within allowable instru-
mentation error.

There was no pressure droop during this run. The only atteapt to remedy this
droop problem was to manually exercise PT-21 just prior to the run for about
5 minutes. This "fix" will be attempted for the next run. A report will be
made on further developments concerning this problem.

The inline heat exchanger performance was satisfactory., The three tempera-
tures measurements required for an evaluation of the heat exchanger (F1744T,
F1894T, and F1910T) were obtained. The orifice in the heat exchanger IN2 vent
was removed prior to this run, The heat exchanger cutlet temperature (F1910T)
has been progressively colder at comparative times during helium loading. This
indicates the effectiveness of the helium line insulation and increased LN2
flow. A heat exchanger evaluation will continue.

It should be notad that a complete evaluation of the temperature instrumenta-
tion will bte made to determine system accuracy. This evaluation is planned
after the completion of Block II testing.

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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SECTION

Convair Propellant Loading Control Systems

Convair PICU System:

The Convair propellant loading control system was not installed for this run,
The unit was IR'd prior to Run 419 and has been sent to San Diego. The fuel
density was 50.3 pounds per cubic foot on both Run L2l and 422, Fuel den-
sity was not taken on Run 420 due to the short duration of this run.

Convair FU System:

The Convair FU system operated in an open loop configuration during Run 421
and 422, On Run 421 the error ratio demod output signal (U1091V) indicated
that the L02 wank was $0% full when the Acoustica SO% probe signalled rapid
load stop, When the Acoustica 99.8% probe signalled fine load stop the
error demod ocutput indicated a level of 104.7% full, On Run 422 the err -
ratio demod output signal (U1091V) indicated that the 102 tank was 91,0%
full when the S0% probe signalled rapid load stop. When the Acoustica 99,.8%

probs signalled fine load stop the error demod output indicated a level «r
10&.7’ full.

This document contains information affecting the national defense of 1ne United States within the meaning of the Espionage Laws, Title 18,
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SECTION 6
Acoustica Propellant Loading Control System

The Acoustica propellant loading control system did not perform satisfactorﬂy

during the fuel loading sequence of Run 420, The Acoustica 95§ probe gave an
emergency rapid fuel closed signal at 1,87 minutes, Fine load stop and Run

f termination was manvally accomplished at 2,54 mimutes. The 95% probe gave

an intermittant signal from the time or rapid fuel loaud stop to fuel fine

load stop.

Post test examination showed the 95% level control unit to be operating
satisfactorily,

ce s

The Acoustica propellant loading control system performed satisfactorily
during the 102 and fuel lcading sequences of Runs 42) and 422, During these
runs the Acousatica system and the tstal and partial delta pressure measure=

- ments agreed within 1%, The fuel $0% prodbe signalled rapid load stop, and

‘ the fuel 100% probe signalled fins load stop, The 102 90X probe signelled

i rapid 102 load stop and the 102 99.8% probe zignalled LO2 fine load stop.

. . Topping was not attempted cn Run 421 so performance of the topping prove is
not available on thiaz run, The Accustica topping probe signalled properly
to control thes 102 level on Run 422, The Acoustica string B probes dia not
function properly during these tasts, These probes are not a primery require-
ment so nc atiempt wil: be made to determine the trowble, The LO2 e
and fuel 95% probes were properiy iocked out when the signal from the $0%

: probes were sent, A special check was made on the 90% probe during these

! tests. The LO2 tank was detanked under flight pressure to 90% level, then
detanked >he remainder of the way under Sequence I pressure. The detanking
levels are tabulated in Tsbies 4 and 5, which compare data from the Acoustica
propellant loading system to all other propellant sensing systems, The per-

centage values ars computed using 2487.C cubic feet as 100% for 102 and 1527.k
cubic feet as 100% for fuel,

v amemesrmarw e
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SECTIONS 7, 8

Missile Preasurisation Systam

The missile tank presswrization system performance was satisfactory during
Runs 420, 421 and 422, Tank pressures were mainted within the prescribed
limdts in all sequsnces, Sequence III pressurization was not initiated
during Run 420 due to early termdnation of the run,

Pressure oscillations were noted during the Sequence III pressurization of
Run 21, This oscillation is due to the initial small ullage space in the
102 missile tank during Sequence III pressurization. Detanking of X02 was
performed under Sequence III pressurisation., Missile tank pressure oscile
lation damped out gradually as the 102 tank level was decreased to $0%.
When standby pressure was initiated at this level the oscillation dis-
appeared.

No Sequence III pressure oscillation occurred during Run 422, 102

was detanked tc the 90% level under Sequence III pressure, after which
detanking ~as ccmpleted at Sequence II-L pressures,

Operation of the L02 boiloff valve P/N 27-80588-811 was satisfactory durivg
all three runs,

Ground Support Equipment

The performance of the ground support equipment during Runs 20, 421 ara
122 was satisfactory.

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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SECTION 9

Data

Time slice and EA sequence data are tabulated on the following pages. Where
a number and letter (i.e.t 7B) appear instead of a mumerical value in *hs
time slice tab, data was not obtained, For the reason, see the malfunction
code on page 30,

This document contains information affecting the national defense of the Umted 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 is prohibited by law.
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1-95 420 TIME SLICE DATA
TIME 1IN MIN

MEAS it DESCRIPTION UNIT REC 0 2 11 13

F1001P LO2 TANK HELIUM PSIG L/N 202 262 242. 262

F1003P FUEL TANK HELIUX PSIG L/N 10 2561 2547 2547

F1066P GO2 20 LN @ ELEOY PSIG L/N 240 240 240 260

F1246P 5 TK HE BTLS H1 PSIG BRM 150 140 3070 3070

F1248P S TK HE BTLS 11 PSIG BRM 240 240 3030 3090

F1291P S CTL 8TL W1 PSIG BRN 240 240 2990 3010

F1770P LN2 STK ULL PSIG L/N 0 116 112 112

F1952P LO2 STOR TK PR PSIS 3Rk 0 0 0 0

F1953P FUEL STORAGE TK PR PSIG BRM 6 113 110 110

F1105R LMN2 FLOW GP¥ L/N 0 95 98 98

F1004T FUEL TANK HE ODGF BRit 103 148 126 125

F1064T GO2 20 2 ELBOY nDGF 3RN 109 100 100 100

F1247T 8 TK HE GTL DGF SRN 8¢ S0 =27% =292

F129CT SUS CTL HE BTLS DGF BRK 94 93 43 48

i F1297T 2 TXK hE BTLS DGF 8RN 81 73 =290 =304
f F17297 FUEL PRESS GAS DGF BRY G2 72 52 65

: t F1744T HE-LNZ HT EXCH OUT DGF BN 39 37 =302 =298
1 F1805T PREZSS CAS AL DGF B8Rk 24 JE 0 64 61
: F18S4T HE LIME AT STUZ UP DGF BREN 72 Tu =274 =259
B ' F1910T Ix LINE EXT OUT DGF L/N &5 §7 =280 =273
-3 N1980T TEH4P TO SANPLE 2TL - BGF L/M &5 65 65 65
LB P1001P 31 LO2 PUMP IN PSIG L/ 261 261 261 201
: P1672P VERN FUL TX DIF PID CRH 149 163 1le8 168

3 Pi682P PRESS DIF CH LO2 TK P1D BRN 0 0 0 )
& P1683P PR SDIF FUEL T¥ FID 38N 4 0 0 0
= P18142 LO2 TPG VLV PID BRN 1495 1498 1493 1498
. P181&» LD2 SUBCOCLER PID REMN =049 =¢49 =449 =449
é P1&1SP D PRESS LO2 FILT PID PRY =45 =249 =449 =449
£ P1SCOP  LAUMCHER INLET LO2 PSIG BRN  1e5 165 1e5 145

P165CP LAUNLCHER INLET FUEL PSIG 3TN 11632 2240 3840 3960

4 212432 T SYS FUSL 7R GPIY LN s 400 0 0
- £ P19933 LO2 TPG FLOW SPM L/ IF 7 7F 1F
£ P10207 21 L2 P 1IN DGF BRY %
4 P10547T 52 LOZ P 1IN DGF BRN #*
P1530T SUS LO2 P IN DGF 2RiY #
5 P17007 FUL STK DISCH DGF BRN 90 90 89 88
; P18627 LO2 SUBCOOLER OUT DGF BRN *
3 P1869T LO2 TPG DISCH DGF BRN *
1 P1887T ENG COMP AMB RYCONE DGF BRN 87 84 62 62
1 P1883T VERN CTL MAN ENV DGF BRN 94 92 82 719
3 P1889T VERN CTL MAN METAL DGF BRN 92 g2 82 19
5 P1903T LAUNCHER LO2 IN DGF BRI 78 78 78 78
4

P19047 B2 LO2 PMP VLVTE EXT CCGF BRN g5 35 78 78
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: 1-95 420 TIME SLICE DATA

! TIME IN M

z MEAS #  DESCRIPTION UNIT REC 6 2 11
P1905T B1 LO2 PMP VOL IN DGF BRN 73 73 7B
P1906T B2 LO2 PMP VOL IN DGF BRN 1A 1A 1A -
P1907T Bl LO2 P4P VLVTE EXT DGF BRY £5 85 7¢ 7
P1912T LAUNCHER LO2 OUT DGF ERH %
P1925T LO2 RECIRC IN DGF 3RN 72 73 3~
U1901P LOZ TK HEAD SEUL B3RN0 ¢ 0 o
U1902P FUL TK HEAD SFUL BRN O 569 9eC 540
UI091V ERROR RAT DHOD OTP VDT BRX  *
* NOTE

LO2 NOT TANKED
THIS TEST

T o 14 b L Ry e i o Y

]
2§
'
i
1
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195 420 SEQ -DATA
| TIME  PEN #  MEAS # DESCRIPTION ACT DEACT |
1 0e00 8 N1912X "FUEL LOAD START 35U X |

0400 2 N1901X F PREPRES 1 WLV CLSD X
000 47 N1925X LO2 COTLDOWN 3T 35U X ’
Ce01 13 M1917X F OGRS F/D wL? LLSD %
001 43 N1226Y. L3Z T4 VER™ viv CLSD X
0e01 58 N1952XK LC2 ORN START Sw - X
0401 72 N1895X LH2 STE YE.T VLV NCL X

] Qed2 9 N19X3X ~ F PIZRAESES YLV 1 OPM. . X
T Ce02 69 Nig2xX LNZ LOAS ULV LSO X
Cel3 14 N1c13X FGhD FiAT vy CPEN X
0093 70 N1893X LNZ LOAD VLV (PN X
0%C3 71 NIS94X LN2 ST P VLV CL3D X
042 & N191i2X FUZL L3/ 7R gu X
0143 3 M1902X o X

0043 5 M1913X
0843 il 21966X%

| Oe43 15 MITISX -

« 1 Oeb4 2 NISC1X

~o
LI AN

>

AT My “n

Qebs 10 Ni914X %
Oet? 12 PLISETX X
. V&7 ~ 26 N1i890X X
- DesT 18 -N1919X F STK PRESS CLSD X
1 1e00 17 N1922X FUL RAFIS LD SIGKAL
153 Tl . N1B9LX LN2 37X B wLy ZLsp X.
1e87 28 N1970¥ AA FUSL 35% BRO3E X
| 187 28 N1970X LA FUZL ¢5% SROpE X
T 2et2 63 F18STX FLISHT #E 1 VLV CLSB X
2404 6B F1857X FLISHT -#I 1 vLV CLSD X
227 28 N1STOX &K FUZL ¢3% PP3B8e X
2027 28 NISTOX - AA FUTL 3% PROZE ‘ X
2629 28 N1970X AA FUZL 95% POzt X
1 2029 238 NISTOX LA FUEL 95% FR0O3E X
- Ze54 10 N1914X F FINE LEAD VLV OPEN X '
2e54 12 F1967X. F ISk F/) YLV oPEN X
| 2e55 3. N1902X F FINZ LOAD VLV CLSD X
1 2e55 11 P1966X F MSL F/D VLV CLSD X
© 255 1% N1918X F GND F/D VLY CPEM X
2458 13 N1917X F GRD F/D VLV CLSD X
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NOTE

6

7
16
19
20
25
27
29
30
31
32
33
35
36

195 420 SEQ DATA

N1S03X

NI923X

N1956X

N1960X
N1961X.
tk1705XT
»TA1906X .
ml°O’X -
P1988X
P1%98X
N192¢X
N1S3CX
NIZ31X
-N1832X -
11933/\ =
. 1;034:(; .-
N1S4EX.

N1951X
NI963X

Nl°64X,

N1966X

NI9ETX.
3“1968X'1
\1891X'—

PI997X
P1999X

CN1911X
N1921X
N1942X

N195)X

N1965X
N1969X- -
NI9T1X

N1972X
N1973X
N1974X
N1975X

. N1977X
N1978X

1o THESE PENS ACTIVATED THROUGHOUT THE TEST

FUL RAPID LD VLV .OPN

‘FUL ‘RAPID VLV CLSD

FUEL STK VT VLV CLSD
F MATN DRM VLV CLSD
F-MAIN DRN- VLV. .CPEN

L RARID LD VLV OPEN
L£02 FINE LD VLV CLSD
L02 STK P WLV A CLSD

~ MSL..L02 @ 95%

 MSL 02 @ 100%

LC2:°GND iF/D VLY CLSD
£02 GND F/D wLY OPEN

L02 FINE LD VLY OPEN
- LCZ TOPPING VLY CLSD
£02 TOPPING VLV OPEN

E. RAPID LD VLV CLSD

LOZ LH L1GQ DET/INTRM.
»PQFSa DUCT -FUEL SNSR

L MAIN DRN VLV CLSD-

L.mAIh DRX VLV OPEN
‘LOZ2 -DRAIN COMPLETE
LG22 MSL -F/D VLV OPEN
-LOZ MSL F/D VLV CLSD
-L02 ‘NOT IN -UPPER LN

2e. THESE‘PENSWDEACT{VATED,THRGUGHOUT THE TEST

-MSL-FUELED 95%

MSL FUELED 100%
EMER: MSL PRESS COND-
‘FUEL -LOADING PRESS.
F LN LIQ DET/INTERM
FUEL DRAIN START SW
" FUL DRAIN COMPLETE

AA -FUEL 90% PROBE

AA FUEL 100% PROBE
AA FUEL 9989% PROBE
HY LO2 RAPID S1G/90%

HW LO2 BU 95% S1G
Hy LO2 FIN SIG 99%

HY. LO2 TOPG COF SIG

HW L02 €M SIG 10042%
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37 P1890X HW PROBE @ STA 700
38 P1891X AA PROBE @ STA 700
39 P1892X HW PROBE @ STA 793
40 P1893X AA PROBE @ STA 793
55 N1936X LO2 LOADING PRESS
65 N1889X INTER LO2 STK PRESS
67 F1896X LN2 INFLIGHT HE LOAD
73 P1673X LO2 ST TK FULL

T4 P1894X L02 95% EMERG CCF
75 P1895X AA PROBE & STA 866
76 P1896X HW PROBE @ STA 888
77 P1897X AA PRCBE @ STA 888
78 P1898X HW PROBE €@ STA 910
79 P1899X AA PROCE @ STA 910

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 transmuscion or the revelation of its contents in any manner to an unauthorized person is prohibited by law.
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1=95 421 DATE 7=30-59
, TIME IN MIN
MEAS # DESCRIPTION UNIT REC 0 3 5 8 11 13
F1001P LO2 TANK HELIUM PSIG L/N 264 287 242 249 360 2543
F1003P FUEL TANK HELIUM. PSIG L/N 946 2802 2606 5742 5762 5745
F1066P GO2 BO LN @ ELBOW PSIG-L/N 263 200 240 243 206 2546
F1246P B TK HE BTLS H1 PSIG.BRN 80. 90 1140 2080 2680 3060
F1248P S TK HE BTLS H1 PSIG BRN 140 150 1140 2090 2640 3050
F1291P S CTL BTL H1 PSIG BRN 130 130 1140 2070 2660 3070(
| F1770P LN2 STK ULL PSIG L/N 0 115 113 113 113 112}
F1952P LO2 STOR TK PR PSIG -BRN 0 & 18 29 103 104
F1953P FUEL STORAGE TK PR PSIG BRN 11 111 113 117 117 117
F1105R LN2 FLOW ‘GPM L/N 0 .9 98 97 99 99
" F1004T FUEL TANK HE DGF BRN' 109 128 94 88 88 88
- F1064T GO2 BO @ ELBOW DGF BRN 99 114 =227 ~208 =214 =233
F1247T B TK HE BTL DGF BRN - 84 32 =132 =266 =288 =295
F1290T SUS CTL HE BTLS DGF BRN 96 95 98 58 31 5
F1297T B TK HE BTLS DGF BRN - 76 8 =91 =288 =303 =306
1 F1739T FUEL PRESS GAS . DGF BRN 94 73 85 62 63 &5
‘ F1744T HE=LN2 HT EXCH OUT DGF BRN- 33 35 =298 =303 =303 ~30Z
F1805T PRESS GAS MAN DGF-BRN 85 84 84 81 63 o1
. -F1894T HE LINE AT STUB UP DGF BRN 7B 7B =230 =269 =267 ~2Z7C
F1910T 1IN LINE EXT OUT DGF L/N. 75 42 =252 =268 =270 =275
N1980T TEMP TO SAMPLE BTL DGF BRN 66 66 65 65 5 54
N1983T FULL FUEL PRESS BTL DGF BRN 95 96 95 93 92 90
| P1001P B1 LO2 PUMP IN PS1G L/N 2 7 T 18 27 43
--P16T2P VERN FUL TK DIF PID BRN 0423 0 =0e8 045 045 0Co3
P1682P PRESS DIF ON LO2 TK PID BRN 0 0 0 0 0 167
P1683P PR DIF FUEL TK PID BRN 0 0 066 lel 182 1i:z
P1814P LO2 TPG VLV PID BRN 1¢0 160 666 440 7ol 9251
P1816P LO2 SUBCOOLER PID BRN =066 Oe¢&4 45 7B 78 10|
P1819P D PRESS LO2 FILT PID BRN 0 0- 0e5 340 C ~CeZ
1 P1900P LAUNCHER INLET LO2 PSIG BRN 1¢5 21 14 54 _ 37 5
| P1950P LAUNCHER INLET FUEL PSIG L/N - 9 80 41 14 14 14
P1245R T SYS FUEL FR GPM L/N 0 4080 - 440 0 o C
P1020T 81 LO2 P IN DGF BRN 7B =291 =291 =287 =293 =9
P1054T B2 LO2 P IN DGF BRN 7B =290 =292 =288 =290 =235
P1530T SUS LO2 P IN DGF BRN 7B =292 =292 =284 7B 1718B
P1700T FUL STK DISCH DGF BRN 92 90 90 88 90 88
P1862T L02,SUBCOOLER OUT DGF BRN 78 =165 =241 =276 =284 =285
P1869T LO2 TPG DISCH DGF BRN 83 =106 =252 =263 ~283 =276
. P1887T ENG COMP AMB BYCONE DGF BRN 90 75 63 54 49 45
P1888T VERN CTL MAN ENV DGF BRN 95 95 90 86 82 79
P1889T VERN CTL MAN METAL DGF BRN 95 92 90 85 82 78
. P1903T LAUNCHER LO2 IN DGF BRN 7B =211 =242 =269 =277 =274
P1904T B2 LO2 PMP VOL EXT DGF BRN 93 90 76 67 52 48
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1-95 421 DATE 7=30-59

MEAS # DESCRIPTION
P1905T Bl LO2 PMP VOL INT
P1906T B2 LO2 PMP VOL INT
P1907T Bl LO2 PMP VOL EXT
P1912T LAUNCHER LO2 OUT
P1925T L02 RECIRC IN
U1901P LO2 TK HEAD
U1902P FUL.TK HEAD ;
[01091v ERROR RAT DMOD OTP

UNIT
DGF
DGF

‘DGF
DGF

$FUL

$FUL
‘vbC

REC
BRN
BRN
BRN
BRN
BRN
‘BRN
‘BRN
BRN

TIME IN MIN o
3 5 8 11 13 |
7 18 7B 1B 78]
-282 =287 718 18 7B
87 72 57 48 40
=174 =196 =241 =261 =250
~294 =293 =293 =296 =292

2 6 14 91 1007

46 92 100 100 1cC0
0 4ot |
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5 CONVAIR || ASTRONAUTICS PASE_19
1 195 421 SEQ DATA
=1
24 TIME PEN ¥ MEAS # DESCRIPTION ACT DEACT
- 0400 8 N1912X FUEL LOAD START SW X
g 0400 47 N1925X L02 COOLDOWN ST SW X
L - 0e01 2 N1901X F PREPRES 1 VLV CLSD X
5 e 0e01 48 N1926X LO2 TK VENT VLV CLSD X
3 0e01 58 N1962X LO2 DRN START Sw X
- 0401 12 N1895X LN2 STK VENT VLV NCL X
3 0402 63 N1892X LN2 LOAD VLV CLSD X
= 003 9 N1913X F PREPRESS VLV 1 OPN A
; , 0603 70 N1893X LN2 LOAD VLV OPN X
4 - 0603 71 N1894X LN2 STK P VLV CLSD X
5 Q0636 62 N1966X LO2 DRAIN COMPLETE X
= - 0e54 3 N1902X F FINE LOAD VLV CLSD X
3 - 0e54 8 N1912X FUEL LOAD START SW X
3 Oe54 9 N1913X F PREPRESS VLV 1 OPN X
E 0e54 15 N1919X F STK PRESS CLSD X
% 0e55 2 N1901X F PREPRES 1 VLV CLSD X
g 0e55 11 P1966X F MSL F/D VLV CLSD A
8 ‘ Oe55 13 N1917X F GRD F/D VLV CLSD X
X 0e56 10 N1914X F FINE LOAD VLV OPEN X
i 0e57 14 N1%18X F GND F/D VLV OPEN %
g ¢ 0e57 26 N1890X INTER FUL STK PRESS ) X
3 ) 053 12 P1967X F MSL F/D VLV OPEN -
; 0e5¢ 15 N1919X F STK PRESS CLSD X
2 0e62 15 N1919X F STX PRESS CLSD
- 0eb5 15 N1919X F STK PRESS CLSD X
a3 102 17 N1922X FUL RAPID LD SIGNAL X
£ 1e77 71 N1894X LN2 STK P VLV CLSD X
= . 2402 18 N1923X FUL RAPID VLV CLSD ¥
X 2406 i5 N1919X F STK PRESS CLSD A
£ 2407 4 N1903X FUL RAPID LD VLV OPN 7
E;-- 2010 15 N1919X F STK PRESS CLSD A
€= 2030 16 N1921X FUEL LOADING PRESS X
i 2030 43 N1906X LO2 FINE LD VLV CLSH X
X 2031 50 N1930X L02 GND F/D VLV OPEN A
2 2431 52 N1932X LO2 TOPPING VLV CLSD X
S 2031 64 N1968X LO2 MSL F/D VLV CLSD X
L - 2031 74 P1894X LO2 95% EMERG COF X
- 2032 44 N1907X LO2 STK P VLV A CLSD X
. 2032 49 N1929X LO2 GND F/D VLV CLSD X
A 2033 51 N1631X LO2 FINE LD VLV OPEN X
8 ’ 20633 53 N1933X LO2 TOPPING VLV OPEN X
5. 2634 54 N1934X L RAPID LD VLV CLSD X
- 2035 63 N1967X LO02 MSL F/D VLV OPEN X
: 2035 73 P1673X INFLT HE COMP X
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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) 165 421 SEQ DATA
TIME PEN # MEAS # DESCRIPTION ACT ADEACT
2039 42 N1905X L. RAPID LD VLV OPEN X
2046 44 N1907X L02 STK P VLV A CLSD X
2046 66 N1891X L02 NOT IN UPPER LN X
2049 56 N1949X LO2 LN LIQ DET/INTRM X
2450 56 N1949X LO2 LN LIQ DET/INTRM X
2451 56 N1949X LO2 LN L1IQ DET/INTRM X
2071 56 N1949X L02 LN LIQ DET/INTRM X
3002 68 F1897X FLIGHT HE 1 VLV CLSD X
3404 68 F1897X FLIGHT HE 1 VLV CLSD X
4436 27 N1969X AA FUEL 90% PROBE X
4e38 4 N1903X FUL -RAPID LD VLV OPN X
3 : 4e55 18 N1923X FUL RAPID VLV CLSD X
3T 471 79 P1899X AA PROBE @ STA 910 X
i 4095 78 P1898X HW PROBE @ STA 910 X
| 6e71 29 N1971X AA FUEL 100% PROBE - X
& 672 6 P1999X MSL FUELED 100% e
‘F 6072 10 N1914X F FINE LOAD VLV OPEN X
T - 6073 3 N1902X F FINE LOAD VLV CLSD X
;- 6673 12 P1967X F MSL F/D VLV OPEN - X
i 6077 11 P1966X F MSL F/D VLY CLSD X
g . 6684 25 N1971X AA FUEL 100% PROBE X
- 6685 6 P1999X MSL FUELED 100% X
j% 6089 17 N1922X FUL RAPID LD SIGNAL X
= 6490 i7 N1922X FUL ‘RAPID LD SIGNAL X
- 6091 17 N1922X FUL RAPID LD SIGNAL b
»E 6091 79 P1899X AA PROBE @ STA 910 X
- 2 6697 79 P1899X AA PROBE ‘@ STA 910 X
= % 703 55 N19364 LO2 LOADING PRESS X
: Te06 44 N1907X -L02 STK P VLY A CLSD X
- Te29 14 N1918X F GND F/D VLV OPEN X
e 7629 19 N1943X F UN LIQ DET/INTERM X
3 7032 13 N1917X F GRD F/D VLV CLSD X
Teb4s 79 P1899X AA PROBE @ STA 910 X
Te56 76 P1896X HW PROBE @ STA 888 X
Te96 65 N1889X INTER LOZ STK_PRESS X
8:40 75 .P1895X AA PROBE @ STA 866 X
8488 77 P1897X AA PROBE @ STA 888 X
8088 79 P1899X AA PROBE @ STA 910 X
964 37 P1890X HW PROBE @ STA 700 X
9e73 40 P1893X AA PROBE @ STA 793 X
9673 79 P1899X AA PROBE @ STA 910 X
9483 79 P1899X AA PROBE ® STA 3910 X
984 38 P1891X AA PROBE @ STA. 700 X
10451 31 N1973X HW LO2 RAPID SIG/90% X
This document contains information afiecting the national defense of the United States within the meaning of the Espionage Laws, Title 18,
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3 . CONVAIR |{ ASTRONAUTICS paec_2L
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Ey 195 421 SEQ DATA
: TIME PEN # MEAS # DESCRIPTION ACT DEACT
10653 42 N1905X L RAPID LD VLV OPEN X
i 1059 54 N1934X L RAPID LD VLV CLSD X
3 12040 46 P1998X MSL LO2 @ 100% X
3 12¢41 33 N1975X HW LO2 FIN SIG 99% X
- 12¢41 51 N1931X L02 FINE LD VLV OPEN X
- 12¢42 53 N1933X LO2 TOPPING VLV OPEN X
g 12644 49 N1929X LO2 GND F/D VLV CLSD X
2 12646 52 N1932X LO2 TOPPING VLV CLSD X
3 12644 63 N1967X LO2 MSL F/D VLV OPEN X
2 12645 43 N1906X LO2 FINE LD VLV CLSD X
g 12¢45 S0 N1930X LO2 GND F/D VLV OPEN X
= 12048 64 N1968X LO2 MSL F/D VLV CLSD X
1254 66 N1891X LO2 NOT IN UPPER LN X
12661 50 N1$30X LO2 GND F/D VLV OPEN X
1262 49 N1929% L02 GND F/D VLV CLSD Py
12064 49 N1923X LO2 GND F/D VLV CLSD X
12065 50 N1330X LO2 GHD F/D VLV OPEN X
12480 46 P1998X MSL LO2 @ 100% X
12481 33 N1975X HW L02 FIN SIG 99% X
13020 44 N1907X LO2 STK P VLV A CLSD X
1372 43 N19C6X LO2 FINE LD VLV CLSD X
13¢74 51 N1931X LO2 FINE LD VLV OPEN X
1396 51 N1931X LO2 FINE LD VLV OPEN - X
1396 56 N1891X LO2 NOT IN UPPER LN X
13699 43 N1906X LO2 FINE LD VLV CLSD X .
14016 47 N1925X LO2 COOLDOWN ST SW : £
§ 14017 48 N1926X LO2 TK VENT VLV CLSD X
& 14648 47 N1925% LO2 COOLDOWN ST SW X
3 14049 48 N1926X LO2 TK VENT VLV CLSD X
: 14066 59 N1563X "L MAIN DRN VLV CLSD X
: 14072 60 N1264X L MAIN DRN VLV OPEN X
3 1478 50 N1930X LO2 GND F/D VLV OPEN X
. 14679 49 N1929X LO2 GND F/D VLV CLSD %
| 14498 64 N1968X LO2 MSL F/D VLV .CLSD. X
-1 15604 63 N1967X LO2- MSL F/D VLV OPEN X
’ 17¢62 31 N1973X HW LO2 RAPID SIG/90% X
: 1763 31 N1973X HW LO2 RAPID S1G/90% X
i 1765 31 N1973X HW LO2 RAPID S1G/90% X
18400 73 P1673X LO2 ST TK FULL X
23e26 37 P1890X HW PROBE @ STA 700 X
, 23e26 38 P1891X AA PROBE @ STA 700 X
= 28692 40 P1893X AA PROBE @ STA 793 X
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195 421 SEQ DATA
NOTE
le THESE PENS ACTIVATED THROUGOUT 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
28 N1970X AA FUEL 95% PROBE
45 P1988X MSL LO2 @ 95%

57 N1951X PRESS DUCT FUEL SNSR

- 2e¢ THESE PENS DEACTIVATED THROUGHOUT THE TEST

5 P1997X MSL FUELED 95%
20 N1955X FUEL DRAIN START Sw
25 N1965X FUL DRAIN COMPLETE
30 N1972X AA FUEL 99489% PROBE
32 N1974X HW LO2 BU 95% SIG
) 34

35 N1977X HW LO2 TOPG COF SIG
36 N1978X HW LO2 EM SIG 100e2%
39 P1892X HW PROBE € STA 793
67 F1896X LN2 INFLIGHT HE LOAD

s

LECELALAY oo ALY R
el e a cuis et uingon ey "
K
.
.
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1=95 422 DATE 08=04=59
_ TIME IN MIN
MEAS # DESCRIPTION UNITREC 0 3 5 8 11 13
F1001P LO2 TANK HELIUM PSIG L/N 262 3¢5 247 246 205 247
F1003P FUEL TANK HELIUM PSIG L/N 949 2848 2743 5747 5708 5748
F1066P GO2 BO LN e ELBOW PSIG L/N 260 1e7 240 203 203 244
F1246P B TK HE BTLS H1 PSIG BRN 115 100 1520 2150 3070 304C
F1248P S TK HE BTLS H1 PSIG BRN 130 130 1160 2090 3080 3060
F1291P S CTL BTL H1 PSIG BRN 130 130 1180 2110 3090 3110
F1770P LN2 STK ULL PSIG L/N - 0 114 113 113 112 112
|F1952p LO2 STOR TK PR PSIGBRN O 19 19 103 103 103
F1953P FUEL STORAGE TK PR PSIG BRN 5 111 115 120 120 120
F1105R LN2 FLOW GPML/N O 96 98 99 99 98
£1004T FUEL TANK HE DGF BRN 119 135 89 89 88 87
F1064T GO2 BO @ ELBOW DGF BRN 98 85 =203 =171 =208 =263
F1247T B TK HE BTL DGF BRN 80 27 =135 =265 =289 =301
F1290T SUS CTL HE BTLS DGF BRN 78 7B 7B 67 19 ° 26
F1297T B TK HE BTLS ° DGF BRN 71 3 =166 =285 =295 =310
. F1T139T FUEL PRESS- GAS DGF BRN 120 84 51 84 84 84
F1744T HE=LN2 ‘HT EXCH OUT . DGF BRN 33 =12 =300 =307 =300 =283
F1805T PRESS -GAS MAN DGF BRN. 83 113 95 65 55 54
. F1894T HE LINE AT STUB UP DGF BRN 78 7B =222 =262 =265 =256
F1910T IN LINE EXT OUT DGF L/N 67 53 =250 =266 ~266 =258
N1980T TEMP TO SAMPLE BTL DGF BRN 82 81 80 77 74 67
|N1983T FULL FUEL PRESS BTL  DGF BRN 92 92 89 89 87 87
P1001P Bl LO2 PUMP IN PSIG L/N 265 7Te2 Te2 21e6 2940 3049
P1672F VERN FUL TK DIF PID BRN 15 1e5 =0e6 1e1 1e1 1.1
P1816P LO2 SUBCOOLER PIDBRN O 246 &4eo4 7B 7B 240
‘P1900P LAUNCHER INLET LO2 PSIGBRN 7 19 1 65 38 8
P1908P PRESS DIF FUEL TK PIDBRN O O 0e8 1e2 1e2. 162
P1950P LAUNCHER INLET FUEL PSIGL/N 9 50 41 14 14 14|
P1245R T SYS FUEL FR GPM L/N 0390 430 0 o0 .0
P1020T 81 LO2 P IN DGF BRN =273 =291 =291 =293 =290 =289
P1054T B2 LO2 P IN DGF BRN =273 =292 =292 =297 =299 =301
P1530T SUS LO2.P IN DGF BRN =272 =291 =292 =279 =276 =276
P1700T FUL STK DISCH DGF BRN 98 92 87 &7 87 87
P1862T LO2 SUBCOOLER OUT DGF BRN =42 =209 =270 =284 =289 =283
P1869T LO2 TPG DISCH DGF BRN €6 =112 ~248 =280 =283 =278
P1887T ENG COMP AMB BYCONE DGF BRN 105 87 17 67 60 56
P1888T VERN CTL MAN ENV DGF BRN 115 115 106 100 94 89
P1889T VERN CTL MAN METAL DGF BRN 115 115 105 100 94 89
P1903T LAUNCHER LO2 IN DGF BRN 7B =214 =251 =272 =273 =186
P1904T B2 LO2 PMP VOLUTE EX DGF BRN 95 90 82 75 59 54
P1905T B1 LO2 VOL IN DGFBRN 78 7 T T T B
P1906T B2 LO2 VOL INT OGF BRN 78 ZB Zn ;3 ;a Zn
P1907T Bl LO2 PMP VOL EXT DGF BRN 107 5 82 0 56 50
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P1912T
P1925T
U1901P
U1902P
U1091V

[T NN T IR

1+95 422 DATE 08-04=59

DESCRIPTION

LAUNCHER LO2 OUT
LO2 RECIRC IN

LO2 TK HEAD

FUL TK HEAD
ERROR RAT DMOD OTP

UNIT REC

DGF BRN
DGF BRN
%FUL BRN
¥FUL BRN
vDC BRN

TIME IN MIN ,
o 3 5 8 11 13

92 =185 =233 =248 =244 =215
T8 =295 =295 =299 =294 =310
0 3 7 39 96 100
0 51 9% 100 100 100

0O 44
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195 422 SEQ DATA
TIME PEN # MEAS # DESCRIPTION ACT DEACT
‘ 0600 8 N1912X FUEL LOAD START SW X
0400 2 N1901X F PREPRES 1 VLV CLSD - X
0000 47 N1925X ‘L02 COOLDOWN ST SW X
0601 48 N1926X% LO2 TK VENT VLV CLSD X
0601 72 N1895X LN2 STK VENT VLV NCL X -
0402 58 N1962X LO2 DRN START SW X
0e02 69 N1892X LN2 LOAD VLV- CLSD X
0403 9 N1913X F PREPRESS VLV 1 OPN X
0e¢03 70 N1893X LN2 LOAD VLV OPN X
0603 T1 N1894X LN2 STK'P VLV .CLSD X
0ed4 8 N1912X FUEL LOAD START SW X
. Ockd 15 N1919X F STK PRESS CLSD X
: (YY) 3 N1902X F FINE LOAD VLV CLSD X
5 0045 9 N1913X F PREPRESS VLV 1 OPN X -
3 0e45 11 P1966X F MSL F/D VLV CLSD . X
. Oe4S 13 N1917X 'F GRD -F/D. VLV CLSD . X
5 ) 0046 2 N1901X _F PREPRES 1 VLV CLSD .
g Oe47 10 - N1914X F FINE LOAD VLV OPEN ' X
I 0e48 14 N1918X F GND F/D VLV CPEN X
- . 049 12 - P1967X F MSL F/D VLV OPEM X
3 0652 26 N1890X . INTER FUL STK PRESS . X
i 0e88 15 N1919X F STK PRESS CLSD X
5l 0e88 17 N1922X FUL RAPID LD SIGNAL pa
1387 18 N1923X FUL -RAPID VLV CLSD : , %
le88 71 N1894X. LN2 STK P VLV CLSD X
, 1490 18 N1919X F STK PRESS CLSD . , X
3 1092 4 ° N1903X FUL. RAPID LD VLV GPN X
3 2014 16 . N1921X FUEL LOADING PRESS X
- 2616 43 " N1906X LO2 FINE LD VLV CLSD X
o 2016 50 "N1930X LO2.GND F/D VLV OPEN : %
3 2016 52 N1932X LO2 TOPPING VLV CLSD X
3 2017 49 N1929X - LO2 GND F/D VLV CLSD X
; 2417 53 N1933X LO2 TOPPIWNG VLV OPEN pd
2017 64 N1968X LO2 MSL F/D VLV CLSD %
2018 44 N1907X LO2 STK P VLV A CLSD X
2:19 51 N1931X L02 FINE LD VLV OPEN X
‘ 2020 54 N1934X L RAPID LD VLV CLSD X
F 2020 63 N1967X LO2 MSL F/D VLV OPEN X
g 262% 42 N1905X L RAPID LD VLV OPEN X
- . 2026 44 N1907X LO2 STK-P VLV A CLSD X
i 2435 56 N1949X LO2 LN LIQ DET/INTRM X
é 2036 56 N1949X LOZ LN LIQ DET/INTRM X
3 2636 66 N1891X LO2 NOT IN UPPER. LN : X
B 2437 56 N1949X LO2 LN LIG DET/INTRM X
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195 422 SEQ DATA
TIME  PEN #  MEAS # DESCRIPTION ACT DEACT
3,04 68 F1897X FLIGHT HE 1 VLV CLSD X
3406 68 F1897X FLIGHT HE 1 VLV CLSD X
bele & N1903X FUL RAPID LD VLV OPN X
helé 27 N1969X AA FUEL 90% PROBE X
4e22 18 N1923X FUL RAPID VLV CLSD X
Le72 78 P1898X HW PROBE @ STA 910 X
seTh 79 P1899X AA PROBE @ STA 910 X
5,15 15 N1919X F STK PRESS CLSD X
6639 6 P1999X MSL FUELED 100% X
6039 10 N1914X F FINE LOAD VLV OPEN X
639 29 N1971X AA FUEL 100% PROBE X
660 3 N1902X - F FINE LOAT VLV CLSD X
6ebl 12 P1967X F MSL F/D VLV OPEN X
6ebé 11 P1966X F MSL F/D VLV CLSD X
6652 6 P1999X MSL FUELED 100% X
6632 29 N1971X AA FUEL 100% PROBE X
657 17 N1922X FUL RAPID LD SIGNAL X
6069 55 N1936X LO2 LOADING PRESS X
beTh b N1907X LO2 STK P VLV A CLSD ¥,
6093 65 N1889X INTER LO2 STK PRESS X
6695 14 N1918X F GND F/D VLV OPEN X
6095 19 N1943X F LN LIQ DET/INTERM X
6498 13 N1917X F GRD F/D VLV CLSD X
Te04 76 P1896X HW PROBE @ STA 883 X
7405 76 P1896X HW PROBE @ STA 888 %
7406 76 P1896X HW PROBE @ STA 888 X
7410, 79 P1899X AA PROBE @ STA 91C %
Tell 77 P189ITX AA PROBE @ STA 888 X
7611 77 P1897X AA PROBE @ STA 888 X
Te2h 4 N1907X LO2 STK P VLV A CLSD X
Te27 44 N1907X LO2 STK P VLV A CLSD X
Te32 44 N1907X LO2 STK P VLV A CLSD X
Te33 &b N1907X LO2 5TK P VLV A CLSD
T¢35 75 P1895X AA PROBE @ STA 866 X
T¢38 79 P1899X AA PROBE @ STA 910 X
8401 T7 P1897X AA PROBE @ STA 888 X
8e76 37 P1890X HW PROBE @ STA 700 X
8497 40 P1893X AA PROBE @ STA 793 X
9408 77 P1897X AA PROBE @ STA 888 X
9¢31 77 P1897X AA PROBE @ STA 888 X
9435 38 P1891X AA PROBE @ STA 700 X
9462 31 N1973X HW LO2 RAPID SIG/90% X
9463 42 N1905X L RAPID LD VLV OPEN X
9467 54 N1934X L RAPID LD VLV CLSD X
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B 195 422 SEQ DATA
% TIME PEN # MEAS # DESCRIPTION ACT DEACT
N 11664 46 P1998X MSL LO2 @ 100% X
X 11665 51 N1931X LO2 FINE LD VLV OPEN X
i 11466 33 N1975X HW LO2 FIN SIG 99% X
i 1167 43 N1906X L02 FINE LD VLV CLSD X
2 11068 49 .N1929X LO2 GND F/D VLV CLSD X
L 11669 50 N1930X L02 GND F/D VLV OPEN X
g 11670 T N1894X LN2 STK P VLV CLSD X
3 11476 66 N1891X LO2 NOT IN UPPER LN X
12432 56 N1949X LO2 LN L1Q DET/ZINTRM - X
12¢43 33 N1933X LO2 TOPPING VLV OPEN X
12¢4%5 35 N1977X HW LO2 TOPG COF SIG X
12645 52 N1932X L02 TOPPING VLV CLSD X
12679 56 N1949X L02 LN L1Q DET/INTRM X
13603 44 N1907X LO2 STK P VLV A CLSD X
13636 43 N1906X L02 FINE LD VLV CLSD X
13¢35 35 N1ST7X HW LO2 TOPG COF SIG X
13435 53 N1933X LO2 TOPPING VLV OPEN %
13439 53 N1933X LO2 TOPPING VLV OPEN X
13042 35 N1977X HW LO2 TOPG COF S$16 X
13642 43 N1906X LO2 FINE LD VLV CLSD X
13456 43 - N1906X LO2 FINE LD VLV CLSD X
13658 53 N1933X LO02 TOPPING VLV PEN X
15615 66 N1891X LO2 NOT IN UPPER LN X
1515 66 N1891X L02 NOT IN UPPER LN X
18400 73 P1673X L02 ST TK FULL X
2737 33 N1975X HW LO2 FIN SIG 99% P
28¢12 70 N1893X LN2 LOAD VLV OPN X
28¢12 T N1894X LN2 STK P VLV CLSD X
28613 69 N1892X LN2 LOAD VLV CLSD X
28413 72 N1895X LN2 STK VENT VLV NCL X
28416 63 N1967X LO2 MSL F/D VLV OPEN X
28020 64 N1968X L02 MSL F/D VLV CLSD X
33,55 31 N1973X HW LO2 RAPID S1G6/99% X
39,00 37 P1890X HW PROBE @ STA 700 X
39,00 38 P1891X AA PROBE @ STA 700 X
43419 79 P1899X AA PROSE @ STA 910 X
4hel17 17 P1897X AA PROBE @ STA 888 X
4752 15 P1895X AA PRUBE @ STA 866 X
47¢52 17 P1897X AA PROBE @ STA 888 X
48074 17 P1897X AA PROBE @ STA 888 X
4876 76 P1896X HW PROBE @ STA 888 X
50400 78 P189CX HWw PROBE @ STA 910 X
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195 422 SEQ DATA
NOTE
le 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
57 N1951X PRESS DLCT FUEL SNSR
59 N1963X L MAIN DRN VLV CLSD
60 N1964X L MAIN DRN VLV OPEN

2+ THESE PENS DEACTIVATED THROUGHOUT THE TEST

5 P1997X MSL FUELED 95%
20 N1955X FUEL DRAIN START SW
25 N1965X FUL DRAIM COMPLETE
28 N1970X AA FUEL 95% PRCBE
30 N1972¥ AA FUEL 99489% PROBE
32 N1974X Hiy LO2 BU 95% SIG

34
36 N1978X HW LO2 EM SIG 1002%
39 P1892X HW PROBE @ STA 793
45 P198ex MSL LO2 @ 95%
62 N1966X L02 DRAIN COMPLETE
67 F1896X LN2 INFLIGHT HE LOAD
T4 P1894X LO2 95% EMERG COF

Y T [ CLR ML AR 10 M ) T
Lol Gt g stk bt (b o
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SECTION 10

Instrumentation Snrvgz

F1906T B2 102 FUMP VOL INT: Probe opened up, Measurement was doleted,

R EAGILOENGREAE)
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Ae
Be
Ce
De

Be
Ce
De

Ee
Fe
Ge
He

Ae
Be
Ce
De
Ee
Fe

Ge
He

Ae
Be
Ce
De

Ae

INSTRUMENTATION FAILURE CODE
1+ TRANSDUCER

DAMAGED BEFORE TEST
DAMAGED DURING TEST
POWER SUPPLY LOSS
EXCESSIVE ZERO SHIFT IN
INSTRUMENTATION SYSTEM

. EXCESSIVE GAIN CHANGE IN

INSTRUMENTATION SYSTEM
OPEN CIRCUIT

WATER IN TRANSDUCER
SHORTED

EXCESSIVE RANDOM NOISE

2¢GRAPHIC RECORDER

DATA PEN NOT WRITING
TIMING PEN NOT WRITING
PAPER DRIVE STOPPAGE
RAN-OUT OF PAPER DURING
TEST

EXCESSIVE RANDOM NOISE

NO TIMING

OFF SCALE

PAPER DRIVE ON SLOW SPEED

3+0SCILLOGRAPHIC

EXCESSIVE RANDOM NOISE
BAD GALVANOMETER

NO TIMING LINES

NO TRACE IDENTIFIERS
GALVANOMETER NOT SUITABLE
RAN OUT OF PAPER DURING
TEST

PAPER DRIVE FAILURE

NO TIMING CORRELATION

4+MAGNETIC TAPE RECORDERS

SIGNAL OUT OF BAND
EXCESSIVE SIGNAL DROPOUT
EXCESSIVE RANOOM NOTSE
60 CPS DISTURBANCE

Ee
Fe
Ge

He

SeTELEMETRY /NOT APPLICABLE/
6ePRE=TEST MEALUREMENT CALIBRATJON

Ae
Be
Ce
‘Do

Ee

Te INSTRUMERTATION PROCEDURE

Ae
Be
Ce
De
Ee

Fe
Ge

8eMISCELLANY

Ae
Be
Co
De
Ee
Fe

Ge
He

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

NEVER CALIBRATED

NO USEABLE ZERO LEVEL

NO USEABLE SENSE STEPS
CALIBRATION NOT RECEXIVED
FROM TEST SITE

CALIBRATION SUSPECTED TO 3¢
INVALID

WIRING REVERSED

CALIBRATION RANGE INADLQUA!
SYSTEM SENSITIVITY TOO H{:Zr
SYSTEM SENSITIVITY TOO LG
IMPOSSIBLE TO MAKE MEASURE-
MENT

MEASUREMENT NOT ATTEMPTED
IMPROPER WIRING CONNECTION

RECORD DAMAGED AT TEST Siit
RECORD DAMAGED IN TEG

RECORD NOT SENT TO TEG

RECORD LOST IN TEG

RECORD NOT IDENTIFIED AT SITE
OSCILLOGRAPH DEVELOPMENT
FAULTY

TRANSDUCER NOT MOUNTED
PROPERLY

TRANSDUCER MNTD AT WRONG PLACE
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SECTION 11
Test Preparations (Run 420)

FRECOUNTDOWN SUMMARY

Precountdown operations were stated at 0915 hours on 29 July 1959 and com=
pleted at 1130 for a consumsd time of 135 mimtes,

COUNTDOWN SUMMARY

Test Date: 29 July 1959
Start of Countdown: 1140 PDT

COUNTDOWN TIME VS. BVENTS

Tize Byent
110 T-1l, systems ready report
13 T-13, fuel prevalves open
;2 T-12, load start
pili 93% FU failed probe activated
11hki120 Helium load start
1idyzli0 Foel and 102 load start
1153 Helium complete, IN?/Helium to topping
1158525 1N2/Helium topping stop, helium dump
159 Restep FCU to standby
1202 Fuel drain start
1202:L45 Fuel drain stop, secure
5 Test Pr. ations

FRECOUNTDONN SUMMARY

Precountdown operations were started at 1015 hours on 30 July 1959 and

This document contains information sffecting the national defense of the United States within the mesning of the Espionage Laws, Titie 18,
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COUNTDOWN SUMMARY
Test Date: 30 July 1959

COUNTDOWN TIME VS, BVENTS
Time

11h5:25
1146325
1347325
119230
1150225
1150240
1151250
115k:10
1154230
115UskS
11563k5
1157155
1159345
1159250
1200105
1202

1202320
1206

1215125

~ | vl ——-‘—:

Start of Countdowns 111;5:25 PDT

coupleted at 1135 hours for a consumed time of 80 mimutes,

Bvent
T-1}, systems ready report

T-13, fuel prevalves open

T-12. load start

Fuel rapid load open

Helium load start

Fuel at 50%

93% 1ight on, fuel rapid load closed
100% light on, fuel fine load closed
102 load start

MNel line drain complete

102 at 50%

93% 1ight on, 102 rapid load closed
Helium complete

100% 11gnt ¢n, LO2 fine load closed
Flight pressurization

Vent 202 storage tank to 60 PSIG
Start manual 102 drain

Restep FCU to Sequence II L
LN2/Helinm topping stop, helium dump

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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Time Event
1225325 202 drain complete, restep FCU to standby
1226 Puel drain start
123448 Fuel drain complete

Test Preparations (Run 422)

FRUCOUNTDOWN SUMMARY

The test article and facility were held in a ready condition following
Run 421, Verification of readiness was completed at 1530 hours,

COURTDOWN SUMMARY

Test Date: 30 July 1959
Start of Countdowns 1533150
COUNTDOWN TIME VS. EVENTS
Time Bvent
1533150 T-1l, zystems ready report
1534150 T«13, fusl prevalves open
[i 15353150 T-12, load start
153748 : Fuel rapid load open
1538150 Fuel at 50%, helium load stert
1540203 93% 1ight, fuel rapid load ciosed
, 1542115 100% light on, fuel fine load closed,
: fuel complete
15121220 Restep FCU to Seqaence II L
1542235 102 load start
1542355 ' Fuel line drain complete
1544219 102 at 50%
e ¢ e e i e
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Tine Bront
1545130 93% 1ight on, 102 rapid load closed
: 1546 Helium complete
; 1547230 100% iight on, 102 fine load closed
% 1548225 102 tine drain, top for 15 minutes
j% 158, Wind conditior;z 5 knots, B
Tk 1603215 Lost 100% 102 1ight
1604 LN2/Helium *opping stop, 102 topping
s%0p, helium dump
1604240 Flight pressurization achieved
1605 Refill 102 line
1605320 Vor:t L02 stcrage tank to 50 PSIG
1606 Begin mamal 102 drain
1609125 93% iight out, 102 drain stop, restep
KU to Sequence IT L
é 1609345 Begin marmai LO2 drain again
» 1611330 Go to antomacic 102 drain
: 1529 102 drain complete, restep PCU to standby
! F 1629250 Fuel drain start
f 1638320 Fnel d:13n complete, begin securing
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TABLE 1
HE/LK2 DATA
INFORMATION 420 L2 422
1, LW Fiow Rate (F1105R)
a4, High flow rate (oM 98 98 98
b. High flow duration (MI® 13 13 13
¢e Topping flow rate (oM k koS h
de Topping flow duration (MIN) 3 15 15
2, IN2 Stk 1x (F1770P) (PSIG) 13 13 1n3
B, Helium Flow Data
1, Set point {#S1G) 6¢7 6e7 6e7
2, B Btl Avg Flow Rate (LBS/MIN U6 1h.8 14,9
3, S Btl Avg Flow Rate (LBS/MIN W/A N/A W/A
ho Ctl Btl Avg Flow Rate (LBS/HIN o7 N .6
5« Avg Tot Flow Rate (18S/MIN) - - .
Co Data at 11 Minutes
1, BBtl Texp
a. 27T (DGF) ~278 «290 =289
be F1297T (par) =292 «300 «295
2, B Btl Press (PSIO) 3070 2700 3060
3., S Btl Temp (par) Deleted Deleted Deleted
L. S Btl Press (PS1G) 3030 2650 307%
S. Ctl Btl Tewp (DGF) k3 3 19
6. Ctl Btl Press (PS10) 29%0 2660 3090
Do Data at 13 Mimtes
1, B Btl Temp
ae MI247T (par -291 =294 =299
be M971' (DG!' "303 '”h "310
2, B Btl Press (ps10) 3070 3080 3040
3. S Btl Temp (0GP) Deleted Deleted Deleted
ke 8 Btl Press (PS1G) 3040 3050 3060
Se Ctl Btl Temp (oar) ks 25 26
6, Ctl Btl Press (PSI0) 3010 3070 3060
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TABLE 1 Con't 420 L2 422
E. Date Prior to HE Dump (MIN) 16 28 28
le B Btl Temp
8. M247T ?!rg =301 «313 =313
be FI297T Dary =313 =322 =325
2. B Btl Press (ps1g) 3070 3030 3010
3. 8 Btl Temp (par) Deleted Deleted Deleted
Le S Btl Press (psI0) 30k0 3050 3040
‘ Se Ctl Btl Temp (par) L8 u W
6. Ctl Btl Press (PSI10) 3020 3040 3060
F. Temperature at "0% Time
1, 12477 B Tk He Btd ) 86 86 5
i 2, Fi297T B Tk He Bt1 DGP 81 82 i
X 3o 97 8 Tk He Btl (DoF Deleted Deleted Deleted
: he F1290T Ctl Tk He Btl (oar ol 96 OZf Soale
S. PL887T Eng Comp Amb by Cone {(DOF 87 9% 105
o P1888T V Ctl Man Env (DGF 94 95 15
7. PL889T ¥ Ctl Man Metal (par 92 95 115
- . G, Other Data .
: 1. Time to Ultimate B Press  (MI) 746 903 10,1
2. Press at Above Time (PSIO) 2700 28,0 3080
3. B Btl Temp at Above Time
| a. M2i77 (par =248 ~278 -281
; be F297T (par «270 ~289 «289
2 4o Helium Loading Delay (MIN 2 3 3
.
E
{_.
E -
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TABLE 3 - 002 SAMPLING DATA
Sample No, % Tank Level Press & He g 02wk g Noww

;. 1 30 31 23.3 9.3 o7

g 2 80 33 22,8 98.3 1.7
4 20 9 57.8 94 .6

5 95 29 21.0 99.2 .8

; 6 70 13 53.4 99.6 o
E 7 60 u 42.9 9.3 o7
8 4O 13 46.5 99.2 .8

‘ %  Sample 3 was inoperative during Run 421.
#* € 02 and N2 are shown in § of remaining sample after HE is removed.

102 storage tank ssmple: £ 02 £ N2

Before Run 421 99.7 3
After Run l&21 9906 o
L. Sample No, % Tank Level Press &He %02 g Nowk
i 1 30 29 27.7  99.2 .8
2 80 31 23,6 9.7 1.3
| 3%
i L 20 7 61,6 99.3 .7
3 80 12 6.5 99.1 .9
‘ 7 60 11 46.7 99.2 .8
f 8 40 10 40.9 9.2 .8

' #*  Sample 3 was inoperative during Run 422.
#% ¢ 02 and N2 are shown in % of remaining smaple after HE is removed.

LO2 storage tank sample: £ 02 £ N2
- Before Run 422 9.9 o1
After Run 422 99.9 .1

The resuits on Run 422 are questionable due to the bottle samples being left
over night before the analysis were made,
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USC, Sctions 793 and 794. The transmission o: the 7evelation of its contents in any manner to an unauthorized person is prohibited by law.
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Operating Conditions

This document containg infcrmation 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 unsuthorized person is prohidited by law.
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RED LINE VALUES EXCEEDED

No red line values were exceeded during Runs 420, 421 and 422, Red line
values are tabulated in Test Directive ETD-OPH-5.
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AMBIENT CONDITIONS
Run 420

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

Wind Directions

Run 421

Ambient Temperaturet
Barometric Pressures
Relative Humidity:
Wind Condition:

Run 22

Ambient Temperature:
Barometric Presaures
Relative Humidity:
Wind Conditions

27,425 In., Kg,
10% e

L Knots
WSW

94 DGF
27.550 In. Hg.
13%

Calm

104 DGF
2705w Ino H‘.
13%

Calm
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DIX I

Test Article History

This document contains information affecting the national defense of the United States within the mearing of the Espionage Laws, Title 18,
USC, Sections 793 and 754. The transmission or the revelation of its contents in any manner to an unauthorized person is prohibited by law.
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CONFIGURATION

The Phase III test article, missile assembly version number 7-31-27 is
installed in the 1-95 Test Stand as required per 7-00027, This is a
simlated operstional missile which consists of AW, WB%, WCW -3 wD®
series components. These components are described in detail in the
Block I Test Directive, Report No. ETD-OPH-4D, No significant changes
have been made since the "D" revision, except as follows:

TVA 91457 authorizing connection of the Convair PICU control units to
Adcoustica probes in the missile fuel tank has been cancelled and the
&cou;ﬁga control units were restored to original configuration per
TVA 7Be

The Acoustica PICU system was comnected to control 102 and fuel tanking
per ETP-U~011,

Fowr Acoustica Control Units (P/N 50025219) for fuel tank protas were
removed and replaced with Convair 7-04393-1 Control Units (Acoustica
Model 810135, P/N 75L40L308).

TVA 91191B, change (7-89L469) remove extension ixrom engine 102 tank vent
line (29 July 1959).

TVA 91515 (7-89482) instalis insulation on helium 1ine between heat ex-
changer and helium ground disconnect (30 July 1959),

TVA 91517 (7«29232) installs insulation cn all LO2 topping line swivel
Joints (30 July 1959).

TVA 91516 (7-20220) installs insulation on LO2 *Y" duct snd 102 staging
valve (30 July 1959).

GMA 5127 (7-86042) installs insulation on 102 topping line from discharge
of 102 subcooler to wall of transfer room (30 July 1959).

TVA 91508 (7-89462) removes orifice from LN2 exhaust port (30 July 1959).

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, Tnhe transmission or the revelation of its contents in any manner to an unauthonized person 1s prohibited by law.
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PROBLEM HISTORY

Run 420 was terminated by activation of the Acoustica 95% fuel level probe.
FPost test investigation revealed the system to be operating satisfactorily.
The system operated satisfactorily during Runs 421 and 422,

No other problems were encountered during this period.
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