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SECTION 1

Run 420 at Test Stand 1-95, 29 July, was an unsuccessful aWtempt to accom-
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 controlling the loading sequences. G02 samples
were taken during L02 tanking and detanking periods for determination of GN2
contamination.

The enn 1.,) tank full instrumentation indicated the tank was filled at 18
minutes after fuel load start.

Booster helium bottle temperature and oressure requirements for 65-2 were
achieved for Ibins 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 Ran 420 at 13.0 minutes was -297 DGF with
3070 psig in the booster helium bottles. Prior to Run 421, the line from the
inline heat exchanger to the ground disconnect was insulated in an atemr to

satisfy 65-2 requirements (3000 psig and -295 DGF at 13.5 minutez Ln
the booster helium bottles). Helium load start was delayed 3 minutes after
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 vsig in the
booster helium bottles. The characteristic pressure droop again occurred prior
to PS-80 cutoff point, recovering to 3000 psif, at 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 L02 topping line, booster "Y" duct to the oocz-er
pump inlet, L02 staging valve, and L02 airborne fill and drain valve wer in.
sulated prior to Run 421 in an attempt to maintain the desired -291 DGF at the
L02 recirculator in, prior to launch time. L02 topping was .ot initiated after
L02 tanking was completed, However, the temperature at the L02 recirculator in
(P1925T) remained below -291 DGF during L02 tanking and detanking. L02 detank-
ing was performed under sequence III nressurization to the 90% missile tank
level, then normally from 90% to 0%.

The insulation on the booster "Y" duct and L02 airborne fill and drain valve
was removed prior to Run 422 to further evaluate effects of the L02 recircu-
lator in temperature. The L02 recirculator in temmeratuze (P1925T) remained
below -291 DGF until 7.35 minutes of the 15 minute L02 topping hold, then in-
creased to -279 DGF. The temperature decreased to below -291 DGF at 10.15 min-
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I,

utes of the. topping hold and re.ined throughout Sequece III pressurization and
detanking. L02 detanking was again performed under sequence III pressurization
to tht- 90% missile tank level then normally from 90% to 0%. The L02 topping
system was unable to maintain the L02 level during the 15 minute hold with the
L02 weight dropping 370 pounds. The wind velocity was averaging knots at
this time.

Oscillation of missile L02 tank pressure during sequence III pressurization
occurred during Run 421 as durina Run 418. This osc.1lati in continued until
the 90% missile L02 tank level was attained during detanking and the L02 mis-
sile tank pressure was restepped to standby pressure. Oscillation of missile
L02 tank pressure during sequence III pressurization did not occur during Run
422.

This dociment coqtains informa.ion affecting the national defense of the United States within the meaning of the Espionage Laws, Title 18.
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Fuel Loading System

The performance of the fuel loading system was satisfactory for Runs 4i20, 4~21
and 4~22e During Ru '1,20 the Acousti-.a 95% P11 fail probe activated prior to
rapid load valve open, preventing the valve from opening. Fuel loading was
mnuly terinated at 2.5 minutes. 4s900 Pounds of fuel were tanked at a

fine load flow rate of 400 GPM.

During Run 4&21 fuel loading was terminated by the Acoustica 100% fuel probe
at 6.72 minutes. The mimum fuel flow rate was 4&600 GPW, tanking 76.,980
pounds of fuel.

During Run 4122 fuel loading vas terminated by the Acoustica 100% fuel probe
at 6.39 minutes. The mazLmni fuel flow rate was 4600 GIN, tanking 77,030
pounds of fuel.

The data for the fuel tank head in GPM and fuel storage tank pressure in psig
£ is ounwsized below.

Fuel Loading Sequence
Rapid Fine

Mes No Description Unit Start Ave Bad A"e

U 02P Fuel Tank M) OW4600 *4215 *80 I 2

IF1953P Fuel Stk Press PSIG 113.0 111.5 3110 113.0

4i22
M3;O2P Fuel Tank HD GOP w*4600 *4j260 *3920 *400
F1953P Fuel Stk Press P510 113.5 111.5 .10.5 114-1

*Calculated over one minute interval.
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SECTIO4 3

The performance of the L02 loading system was satisfactory for Runs 421 and
422. L02 loading was not initiated during Run 420 due to the early termina-
tion of fuel loading.

During Run 421, L02 loading was terminated by the 100% L02 probe at 12.41 min-
utes. The maximum L02 flow rate was 5800 GPM, tanking 174,720 pounds of L02.
The loading time was longer than normal due to a slow storage tank pressuri-
zation flow between 22.5 and 35 psig. When L02 load start is depressed the
storage tank pressure increases slowly to 35 psig. When 35 psig is achieved
a pessure switch picks up and allows rapid pressurization to maximum storage
tank pressure.

During Run 422 L02 loading was terminated by the 100% L02 probe at 11.C1 min-
utes. The maximum L02 flow rate was 5800 GPM, tanking 174,720 pouncs of 402.

The engine L02 tank full signal was received at 18.00 minutes on Run 421 and422.

The data from L02 tank head in GPM and L02 storage tank pressure in ose _
sumarized below.

421 L02 Loading Sequence

Meas.No. DescriRtion Unit Rapid Fine
Start Ave. bi Ae

U1901P L02 Tank HD GPM 5U *56-- .20

F1952P L02 Stk Press PSIG 102.7 102.7 102.7

42

U.,OlP .02 Tank liD GPH *5800 *5600 *5420

F1952P L02 Stk Press PSIG 103.7 102.7 102.7 1O3.0

* Calculated over one minute interval.
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L02 Topping System

L02 topping was not initiated during Run 420 due to the early termination of
fuel loading. L02 topping was terminated at the end of 102 loading, during
Run 421. The L02 recirculator in temperature (P1925T) was below -291 DOF dur-
ing L02 rapid load, fine load, and detankIg. Prior to Run 421 the following
items were insulated in an attempt to maintain the desired temperature of -291
DaF: (1) The remaining portion of the L02 topping line, (2) The line from
the booster "Y" duct t the booster pump inlet, (3) The L02 staging valve,
(4) The L02 airborne fill and drain valve.

The L02 topping system maintained 100% full L02 missile tank level until 9.22
minutes of the L02 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 L02 reciru-
lator in temperature (P1925T) was below -291 DGF during 102 rapid load increas-
inR to -279 DGF at 7.35 of the L02 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 L02
topping flow meter was not instrumented due to the flow meter hanging up on
previous runs. However, the different"3 pressure acros-! the L02 subcooler
(PlS16P) indicated the L02 topping valve was cycling between the open ard closed
position for the first 10.57 minutes of the 15 minute L02 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 "I" dact, (2) The L02 airborne fill and drain valve. See
graph for details of the L02 recirculator in temperature (P1925T) during Runs
421 and 422, Figu5e.

G02 Samplin System

G02 samples were taken during L02 tanking 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 analrusi.
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SUCTION 4
HK/n2 System Peirformwne

Summary:

HE/LN2 system performance was sati sfactory during Runs 420, 421, and 422.
These are three consecutive runs on which 65-.2 requiremewnts (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 appeare valid, however. the possible overall
system error (! 3%) is greater than the desired(±J+%).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 syste performance, 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 heatexchanger 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 droon data is tabu-

lated in Table 2.

The HE/LN2 system performance data is tabuoated in Table 1 and in the time
slice tab.

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 durinc this run. The booster bottle temperatures ap-
pear to be valid. 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 dronped to
2570 PSIG at 8.5 minutes. The steady state pressure of 3070 PSIG was achieved
at 10.9 minutes. This Poblem is still under investigation.

The inline heat exchanger Derformance was satisfactory. The three tempera-
ture measurements required for an evaluation of the heat exchanger (F1744T,
FI894T, ard Fl91OT) were obtained.
No explanation can be given for heat exchanger out temperature being warbler
than helium at the stub-up during Run 419. The heat exchanger is still under
evaluation.

This document contains information affectig the national defense of the United States within the meaning of the Espionage Laws. Title 18.
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Fam 421:

HE/LN2 system performance was satisfactory. Helium load start was delayed 3
minutes after fuel load start as planned. Booster 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 apree 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 problem is still under investigation.

The inline heat exchanger performance was satisfactory. The helium line from
the heat exchanger outlet to the ground disconnect was insulated prior to this
run. The three temperature measurements required for an evaluation of the

heat exchanger (F1744T, F1894T, and Fl91OT) were obtained. The heat exchangeris still under evaluation.

Pam 422:

HE/LN2 svstem performance was satisfactory. Booster bottle temperature and
pressure 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 6!-2 requfrements (as outlined in SAh2RB 7-85
dated 7-17-59) have been achieved.

The upper and lower booster temperatures at 13 minutes were -299 DGF and -310
DF respectively. .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 attempt to remedy thisdroop 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 wa]ll 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 outlet temperature (Fl9lOT)
has been progressively colder at comparative times during helium loading. This
indicates the effectiveness of the helium line insulation and increased I12
flow. A heat exchanger evaluation will continue.

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

This document cotains information affectii the national defense of the United States within the meaning of the Espionage Laws, Title 18,
USC. Sections 793 anr 94. The transmission or the reveleo1 of its contents in any manner to a unauthorized pers, is prohibited by law.
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Convair Propellant Loadn Control Systes

Convair PWU System:

The Convair ropellant loading control system was not installed for this run.
Th. 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 421 and 422, Fuel den-
sity was not taken on Run 420 due to the short duration of this run.

Convair FU System

The Convair PU system operated In an open loop configuration daring Run 421
and 422. On Run 421 the error ratio dowd output signal (U1091V) indicated
that the L02 ank was 90% full when the Acoustica 90% probe sig alled rapid
load stop. When the Acoustica 99.8% probe signalled fine load stop the
error domod output indicated a level of 10l.7% full. On Run 422 the ezTrrJ:.
ratio demod output signal (U1091V) indicated that the W02 tank was 91.0%
full when the 90% probe signalled rapid load stop. When the Acoustica 99.8%
probe signalled fine load stop the error demod output indicated a level -f
o4.7% full.

This document contains information affecting the national defense of ine United States within the meaning of the Espionage Laws, Title 18,
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SECTION 6

Acoustica Propellant Loading Control Systex

The Acoustica propellant loading control system did not perform satisfCactorily
during the fuel loading sequence of Run 4~20. The Acoustica, 95% probe gave an
emergency rapid fuel closed signal at 1.87 minutes. Fine load stop and Run
termination was rianually accomplished at 2,54~ minutes. The 95% probe gave
an intermittent signal from the timue of rapid fuel load stop to fuel fine
load stop.

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

The Acoustic& propellant loading control system performed satisfactorily
during the W02 and fuel loading sequences of Runs 412 and 1422. During these
runs the Acoustics. system and the to.tal and partial delta pressure measure-.
ments agreed within 1%. The fuel 90% probe signalled rapid load stop, and
the fuel 100% probe iignallisd flue load stop. The L02 90% probe signalled
rapid L02 load stop and the L02 99.8% probe signalled L02 fine load stop.
Topping vas not attempted o;4 Run 412 so performiance of the topping probe is
not available on thia run. The Accnstica topping probe signalled properly
to control the 102 level on Run '~22. The Acoustic& string B probes did not
function properly during these tests. These probes are not a priinryr 'souire-
ment so nc atfimrpt wil b,3 made to detenvne the trouble. The L02
and fuel 95% probes were properly locked out when the signal from the 90%
probes were sent. A special check was made on the 90% probe during these
tests. The 102 tank was detanked under flight pressure to 90% level, then
detanked h.3 reminder of the way under Sequence I pressure. The detanking
levels are tabulated in Tables 4. and 5, which compare data from the Acoustios
propellant loading system to anl other propellant sensing systeim. The per-
centage values are computed using 24-87-%' cubi6 feet as 100% for 102 and 152704
cubic feet as 100% for fuel.,

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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S3ETION5 7. 8

Missile P .essurization yet,=

The missile tank pressurization system performnce was satisfactory during
Runs 420, 421 and 422. Tank presaes were mainted within the prescribed

Limits In all aequsnes. Sequence III pressurization was not initiated
during Run 420 due to early termination of the run.

Pressure oscillations were noted during the Sequence III pressurization of
Run, 421. This oscillation is due to the initial mall ullage space in the
L02 missile tank during Sequence MII pressurization. Detanking of 102 was
perforid under Sequence Ill pressurization. Missile tank pressure oscil-
lation damped out gadually as the L02 tank level was decreased to 90%.
When standby pressure was initiated at this level the oscillation dis-
appeared.

No Sequence III pressure oscillation occurred during Run 422. L02
was detakskd to the 90% level under Sequence III pressure, after which
detanking was completed at Sequence II-L pressures.

Operation of zhe L02 boiloff valve P/IN 27-80S8-811 was satisfactory d4-'r.g
all three runs.

The performance of the ground support equipment during Runs 420, 421 aria
422 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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Data

TIme slice and EA aeqonce data are tabulated on the following pages. Where
a number and lettaer(ioe.: 7B) appear instead of a n rica3 vaue in '.&-i
time slice tabs data was not obtained, For the reason,, see the malfunction
code on Page 30.
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1-95 420 TIME SLICE DATA

TIME IN MIN
MEAS V' DESCRIPTION UNIT REC 0 2 11 13

F1001P L02 TANK HELIUM PSIG L/N 2.2 2.2 2.2. 2.2
F1003P FUEL TANK HELIUM PSIG L/N 10 25.1 25.7 25.7
F1066P G02 3O LN @ ELCOW1 PSIG L/N 2.0 2.0 2.0 2.0
F1246P 8 TK HE STLS HI PSIG BR' 150 140 3070 3070
F1243P S TK HE STLS H1 PSIG BRN 240 240 3030 3090
F1291P S CTL STL il PSIG BRM& 240 240 2990 3010
F1770P LN2 STK ULL PSIG L/N 0 116 112 112
F1952P L02 STOR TK PR PSI 3R N 0 0 0 0

F1953P FUEL STORAGE TK PR PSIG BRN! 6 113 110 110
F1105R LN2 FLOW GP' L' 0 95 98 98
F1004T FUEL TANK HE DGF BRN 103 148 126 1.25
F1064T G02 30 0. =LBW DGF RN 100 100 100 100
F1247 A3 TK HE 5L DGF ,RN E. SO -279 -292
F1290T SUS CTL lIE BTLS DGF BRN 94 93 /:3 45
F1297T St TK ;-;E PTLS DGF 8 ! 73 -290 -304F , ; 2 7 62 6
F1729T FUEL PRESS GAS DGF 92 7? 65
F1744T fiE-L;',12 it EXCi-l OUT DGF 5Rf' -39 3- -302 -298
F1805T PR'ESS GAS ;,A' DGF tow: C4 .2 64 61
F1694T HE LINE AT STU- UP DGF BRM 79 7'" -274 -259
F1910T IN LINE EXT OUT DGF L/N 85 87 -280 -273
N11980T TEMP TO SA-!PLE BTL •DGF L/N 65 65 65 65
PIOOiP B1 L02 PUMP IN PSIG L/N 2.1 2.1 2.1 2.1
P1672P VERN FUL TK DIF PID ERN 1.9 1.3 1.8 1.8
P1682P PRESS DIF ON L02 TK PID BRN 0 0 0 0
PI683P PPR DIF FUEL TK PID BRN 0 0 0 0
P1S14P L02 TPG VLV PID BRN 1.95 1.98 1.98 1.98
P1816P L02 SUBCOOLE? PID BRiN -.49 -.49 -.49 -#49
PI319P D ?, ESS L02 FILT PID e.'N -.49 - 49 -.49 -a49
P9O0P LAUNCHER, INLET L02 PSIG 'RIN 1.5 1.5 1.5 1.5
P!S50: ,AU,CHE~r INLET FUEL PSI 32 VN 11.3 33.0 38.0 39.0
?12452 T SYS FUEL FR L-P:2 L/N 0 400 0 0
P1993:: L02 TPG FLOW .3PM L/, 7 F 7F 7F 7F
P1020T 31 L02 P IN DGF BR,
P1054T G2 L02 P I., DGF SR' *
P1530T SUS L02 P IN DGF BRN *
P1700T FUL STK DISCH DGF 9RN 90 90 89 88
P1862T L02 SUBCOOLER OUT DGF BRN
P1869T L02 TPG DISCH DGF BRN *
P1887T ENG COMP AMB BYCONE DGF BRN 87 84 62 62
P188-3T VERN CTL MAN ENV DGF BRN 94 92 82 79
P1889T VERN CTL MAN M,!ETAL DGF GRN' 92 92 82 79
P1903T LAUNCHER L02 IN DGF BRN 78 7B 7B 7B
P1904T 52 L02 P.MP VLVTE EXT DGF BN 85 a5 78 7:

IThis document contains information affecting the natonal defense of the United States wihi 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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CONVAIR ASTRONAUTICS

1-95 420 TIME SLICE DATA

TIME IN MIN
MEAS # DESCRIPTION UNIT REC 0 2 11

P1905T B1 L02 PMP VOL IN DGF BR,\ 73 73 7' B "

P1906T B2 L02 PMP VOL IN DGF BRN IA lA 1A
P1907T B1 L02 PMP VLVTE EXT DGF BR\: 5 85 7 7
P1912T LAUNCHER L02 OUT DGF t=' ;
P1925T L02 RECIRC IN DGF R 7B 73 7S
U19O1P L02 TK HEAD %FUL 3.RN 0 0 0 C

U1902P FUL TK HEAD %FUL (PRN 0 5.9 . ,^ 0
U1O91V ERROR RAT DMO OTP VDC BR' *

NOTE

L02 NOT TANKED

THIS TEST

I!

Th:, document contains information affecting the national defense of the United Sates within the meaning of the Espionage Laws. Title 18.
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CONVAIR A-ASTRONAUTICS_____

195 -420 -SEQ ZVATA-

TI-ME PEN /~MEAS # DESCRIPTION AT -DEACT'

0600- 8 411X IZ FLIEL -LOVAD- STA' T- SW X
0.-00 2 1,1L9O01X x P~zPRES I V CLSO
-10.00 47 N1-925X L02 SOLXN-1 St- X0.061 i3 N-1917X F Wf' _X L"CS
0.01 48 -VI-26X- L -e Th. VEN1If 'Y" CLSD X
0.01 58- I -19 62 X LC,2 .xz; 3rT S! X

-~0001 72 S19X Li Th V'.~ 'LV N CL X_0.02 9 -N1913X 7 F P?._E2.SS VLV -1--P0.02 69 Iv.1 S2 X L.N2.O.) - LSD'
0.03 14 N - s1a x F -G z F L'?I<X
0a03 70 INI18913x LN2 LOAD Vi.V PA'N X
0.03 7-1 N 8'9 4X CC S LP CLD0.-42 8a- IN 192X FILi)C * X0.4 3 I92X z iY - :-vLS ED
0*43 9I2X P E-S V X06043 .1 ?166 -_%5 ,VL
_0.43- 15' !19X F PE$C.)X

V0.4-4 2 I9'ouX- F FE I~E VL- r CL S t X
0.4 10 191X F'! LS'ZA- VL 0 P N,
0.7 12 :R19 7X FML/2VLV 0 P X

0.*47 26 Nis9ox NIN-E S~ STK: PRESS x
0. 15 _N 19-19x FTKPES 0X

1.00 -17 -N1922X -FUL RA' -LD _S! NALX
7r N, -.58 7-i-9 4X LX2 "~ P- VLV CLSC X

1.8 28 N-1970X AA- FUE!= I~ r 3EX
1.87 28 N-1970X A F UL S5? R ~P0 E
2.*-2v 68 F1897X FLIGHT H;7 1 'VLV CL SL~-

2.4 68 F-1-8 7X FLi13HT -E 1 V~LV CLSb X
2.27 _28- N19-70X AiX -FUEL 9 ::,a PC,-E
2*27 28 N97 6X AA_ F"--' 95 1?~ 0 3x
2.29 -28 N17X AA FU t 95% P-0=E X

2.29 28 141-1X AA -FU E 9 5 ' P -7 0,6
-254 10 N 1-914X E!-N:E LCAD V; LV E.PN -x

2.54 -12 F1967X F i'SL -fVL*V OPEN! x
2e55 3- N1902X F FINE LOAD VLV CL.SD X
2.55 i1 _P1966X F 10S FI VLV CLSDX

T2.55 14 N1918X F 6G1D F/0 VL'/ GPEM ~ X

2.58 13 N1917X F CRD F/D VLV CLSD X

[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 transmission or the revelation of its contents in any manner to an unauthorized person is prohibited by law.
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::CONVAIR' -SRNUIS PS15

-195 420- SEQ. DATA-

'I NOTE

I. THESE PENS -ACTIVATED THROUGHOUT THE, TEST

V *4 N1-903X FUL RAPI'D LD -VLV OPN
is N N1:923X: -FUL -RAPID -VLV -cLSD
22 N!956X -FUELSTK VT VLV _CLSD
23 NX1960x- F Ifi-W D11 -VLV -CLSD
14 N16X FMAIN DRN VLV -OPEN

- 1 -4- -1905Xk L1RAPI -LD---L-V 70PEN.
43 -iX L02 FINE LD VLV- -CLSD)
4J-- 44 N 1:00-7X- -L02STK_ .P VLV A -CLSD45 - -P1988X -MSL, 102- 0 95%-
46, P019-93X- _MS LL02 _ 100%

49 N129-L2GtNDF-/D VL'/ CLSD
30 f12S3CXk L02 -G ND F/ D VLV OPEN

51 19-31X L02- _F-IN FLD VLV- OPE&
52 Nj.932X L-2- TOPPING- VLV ;tLSD

-3 N93-3X -L02 -TOPPING VLV OPEN
_54 i14x L RAPIfD -LD VVCS
56 IN19401X_ L0 N LI E/NRM
51: N11951IX PqESS -DUCT -FUEL SNSR
59 hN-963X _L MAI1N DRN VLV CLSD--
60- N 106 4X- 1 LM fA-IN' DRN -VLV OPEN
62 N1 -9 66X -L0- DRAI -OM;P L ET E

9 3 N-16X, L0'2--1 ~SL --F/D vLV 6PEN
64 ;%1968X --L02 M'SL F/D VLVI CLSD -

-66- N11x 102 -NOT -IN -UPPER LN

e -2 THESE' PENS--DEACTIVATED THROUGHOIUT THE- TEST

-5 P19-97X - SL FUELED 95%
6i P199x _MSL-FUELED 100%

7 _Ni911X -EMER_ MSL PRESS CO.ND-
16 _N 19 2X -FUEL-LOADI'ING PRESS-
19- N19 43X -F -LN- LIQ DET/INTER.v;

-- 20 N1955X -FUEL. DRAIN START SW
25 -N1965X -FUL DRAIN COMPLETE
27 -N1969X- AA FUEL 90% PROBE
29 'N1971X AA- -FUEL 100% -PROBE
30 h1-972X AA-FUEL 99.39% PROBE
31 N19M3 HV:! _L02 RAPID S16/90%S
32 N1974X -HW-L02 BU 95% SIG
33 N1975X -HV.1-L02 FIX SIG 995m
35 &11977X HW -L02 TOPG COP SIG

Thisdocmen cotain inormtio affctig M naiona deens oftheUnited States within the meaning of the Espionage Laws, Title 18,
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CONVAIR ASTRONAUTICS FA

195 420 SEQ DATA

37 P1890X HW PROBE @ STA 700
38 P189-1X AA PROBE @ STA 700
39 P1892X HW PROBE 0? STA 793

40 P1893X AA PROBE c0 STA 793it55 N1936X L02 LOADING PRESS
65 N1889X INTER L02 STK PRESS
67 F-1846X LN2 INFLIGHT HE LOAD
73 P17X L02 ST TK FULL
74- Pi-894X L02 95% -ElMERG COF'
75 P1895X AA PROBE Gr STA-866
76 P1896X HW PROBE @STA 888
77 P1897X AA PROBE @STA US8
78 P1898X HW PROBE G~ STA 910
79 P1899X AA PROBE 0 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 transmission or the revelation of its contents in any manner to an unauthorized person is prohibited by law.
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] CONVAIR ASTRONAUTICS ,-1

1-95 421 DATE 7-30-59

TIME 'IN MIN
MEAS # DESCRIPTION UNIT REC 0 3 5 8 11 13

F101P L02 TANK HELIUM PSIG L/N 2.4 2.e7 2.2 2.9 3.0 25.3
FiOO3P FUEL TANK HELIUM- PSIG L/N 9.6 28.2 26.6 57.2 57.2 57.5
F1066P -G02 BO LN @ ELBOW PSIG-L/N 2.3 2.0 2.0 23 2.6 25.6
F1246P B TK HE BTLS H1 PSIG BRN 80- -90 1140 2080 2680-3060
F124'P 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 LIN 0 115 113 113 113 112
Fi-952P L02-STOR TK PR PSIG -BRN 0 -1-8 1-8 -29 103- 104
F1953P FUEL STORAGE TK PR PSIG BRN 11 111 113 117 117 117
F11O5R LN2 FLOW GPM L/N 0 106- 98 97 99 99
F-IO04T FUEL TANK HE DGFBRN 109 128 94 88 88 88
F1064T G02 BO @ ELBOW DGF BRN 99 1-14 -227 -208 -214 -4233
F1247T B TK HE BTL DGF BRN- 84 32 -132 -266 -288 -2.95
F1290T SUS CTL HE BTLS DGF BRN 96 95 98 58 31 5
F1297T B TK HE BTLS DGF BRN 76 8 -91 -286 -303 -106F1739T FUEL PRESS GAS- DGF -BRN 94 73 85 62 63 65
F1744T HE-LN2 HT EXCH OUT DGF BRN 33 35 -298 -303 -303 -30k
F18O5T PRESS GAS MAN DGF BRN 85 -84 -84 81 6? 61
F1894T HE LINE AT STUB UP DGF BRN 7B 78-230 -269 -267 -270
F1910T IN LINE EXT OUT DGF L/N 75 42 -252 -268 -270 -"75
N1980T TEMP TO SAMPLE.-BTL -DGF BRt4 66 66 65 65 55 54-
N1983T FULL FUEL PRESS BTL DGF BRN 95 96 95 93 92 90
P1001P B1 L02.PUMP IN PSIG L/N- 2 7 7 15 27 43
P1672P VERN--FUL TK DIF PID BRN 0.23 0 -0.8 0.-5 0.5 0*5
P1682P PRESS DiF ON L02 TK PID BRN 0 0 0 0 0 1o7
P1683P PR DIF FUEL TK PiD BRN 0 0 0.6 1. 1s2 ±2

P1814P L02 TPG VLV PD RN 1.0 1.0 6.6 4. -0 7.1 92ol
P1816P L02 SUBCOOLER PID BRN -0.6 0.4 4.5 78 7B 10
P1819P D PRESS--L02FILT PID BRN 0 0 0.5 3.0 0 - C3
P1900P LAUNCHER INLETL02 PSIG BRN 1.5 21 14 54 - 37 5
P195OP LAUNCHER INLET FUEL PSIG L/N 9 80 41 14 34 14
P1245R T SYS FUEL FR GPM L/N 0 4080 440 0 0 0

- P1020T B1 L02 P IN DGF BRN 78 -291 -291 -287 -293 -2 9
P1054T B2 L02 P IN DGF BRN 78 -290 -292 -288 -290 -235
P15301 SUS-L02 P IN DGF BRN 7B -292 -292 -284 7B 78
P1700T FUL STK DISCH DGF BRN 92 90 90 88 90 88
P1862T LO2oSUBCOOLER OUT DGF BRN 78 -165 -241 -276 -284 -285
P18691 L02 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 L02 IN DGF BRN 78 -211 -242 -269 -277 -274
P1904T 82 L02 PMP VOL EXT DGF BRN 93 90 76 67 52 48

This document contains information affecting the national defense of the United States within the meanin of the Espionqe 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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CONVAIR -ASTRONAUTICS______

1-95 421 DATE 7-30-59

TIME IN -MIN
MEAS # DESCRIPTION UNIT REC 0 3 5 8 1-1 13'
P1905T -81 LOZ PMP VOL INT DOF BRN 78 7B '78 7B 7B 78,-
P1906T B82 L02-PMP VOL INT DGF BRNI 78 -268&-267 78 7B 78
P1907T B1 L02 PNP VOL EXT DGF BRN 85 87 72 57 48 40
P1012T LAUNCHER L02 OUT DGF BRM 85 -174 -196 -241 -261 -250-
1)1915T -L02 R'CIRC IN DGdF SRO 78 -294 -293 -293 -296 -292
U1901P L02 TK HEAD %FUL BRN 0 2 6 14 91 100-
U-1902P FUL.TK HEAD -%UL-BRN 0 44 92 100 100 100-
U1091V ERROR RAT DMOD OTP VDC BRAN 0 -4.-4

This document conitains 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 unathorized person is prohibited by law.
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j ~CONVAIR ASTRONAUTICS **1

195 421 SEQ DATA

TIME PEN #f MEAS # DESCRIPTION ACT DEACT

0.00 8 192 FUEL LOAD START SW X
0.00 47 N121 02 COOLDOWN ST SW
0.01 2 N10X F PREPRES I VLV CLSD XI0.01 48 1126 02 TK VENT VLV CLSD x
0601 58 N16X L02 DRN START SW x
0601 72 N19X LN2 STI( VENT VLV NCL X
0.02 6,; N1892X LN2 LOAD VLV CLSD X
0.03 9 N1913)( F PREPRESS VLV I OPNAI0.03 70 N1893X LN2 LOAD VLV OPN
0.,03 71 N1894X LN2 STK P VLV CLSD
0.36 62 N1966X L02 DRAIN COMPLETE X
0.54 3 N1902X F FINE LOAD VLV CLSD X
0.54 8 N1912X FUEL LOAD START SW
0.54 9 N1913X F PREPRESS VLV 1 OPN X
0.54 15 N1919X F STK PRESS CLSD x
0.55 2 N1901X F PREPRES 1 VLV CLSD x
0.55 11 P1966X F MSL F/D VLV CLSD x
0.55 13 N1917X F GRD F/D VLV CLSD x
0.56 10 N1914X F FINE LOAD VLV OPENX
0.57 14 N1918X F GND #/D VLV OPEN
0.57 26 N1890X INTER FUL STI( PRESS X
0.58 12 P1967X F MSL F/D VLV OPEN
0.59 15 N1919X F STK PRESS CLSD x
0.62 15 N1919X F STK PRESS CLSD
0.65 15 N1919X F STK PRESS CLSD X
1.02 17 N1922X FUL RAPID LD SIGNAL
1.77 71 N1894X LN2 STK P VLV CLSD x
2.02 18 N1923X FUL RAPID VLV CLSD
2.06 15 N1919X F STK PRESS CLSD
2.07 4 N1903X FUL RAPID LD VLV OPN
2.10 15 N1919X F STK PRESS CLSDA
2.30 16 N1921X FUEL LOADING PRESS x

J-2.30 43 N1906X L02 FINE ID VLV CLS) x
2.31 50 N1930X L02 GND F/D VLV OPEN x
2.31 52 N1932X 102 TOPPING VLV CLSD x
2.31 64 N1968X 102 MSL F/D VLV CLSD x
2*31 74 P1894X 102 95% EMERG COF X
2.32 44 N1907X 102 STK P VLV A CLSD X
2.32 49 N1929X L02 GND F/D VLV CLSD X
2.33 51 N1931X 102 FINE LD VLV OPEN x
2033 53 N1933X 102 TOPPING VLV OPEN X
2.34 54 N1934X L RAPID ID VLV CLSD X
2.35 63 N1967X 102 MSL F/D VLV OPEN x
2.35 73 P1673X INFLT HE COMP x

This documnt contains inomtion affecting the national defense of the United States within the meaning of the Es~ng Laws, Title 18,
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CONVAIR ASTRONAUTICS K_2O

195 421 SEQ DATA

TIME PEN # MEAS # DESCRIPTION ACT DEACT

2.39 42 N1905X L RAPID LD VLV OPEN X
2.46 44 N1907X L02 STK P VLV A CLSD X
2.46 66 N1891X L02 NOT IN UPPER LNt X
2.49 56 N1949X L02 LN LIQ DET/INTRM X
2.50 56 N1949X L02 LN LIQ DET/INTRN X
2.51 56 N1949X L02 LN LEO DET/!HTRM X
2.71 56 N1949X L02 LN LIG DET/INTRN X
3.02 68 F1897X FLIGHT HE 1 VLV CLSD X
3.04 68 F1897X FLIGHT HE I VLV CLSD x
4.36 27 N1969X AA FUEL 90% PROBE X
4.38 4 N1903X FUL RAPID LD VLV OPH X
4.55 18 N1923X FUL RAPID VLV CLSD X
4.71 79 P1899X AA-PROBE 0 STA 910 X
4.95 78 P1898X NW PROBE 0 STA 910 X
6.71 29 N1971X AA FUEL 1O0.PROBE" X
6.72 6 P1999X MSL FUELED 100A
6.72 10 N1914X F FINE LOAD VLV OPEN X
6o73 3 &1902X F FINE LOAD VLV CLSD X
6.73 12 P1967X F MSL F/D VLYOPEN-- X
6.77 11 P1966X F MSL F/D VLV CLSD X
6e84 29 N1971X AA FUEL 100% pROBE X
6.85 6 P1999X MSL FUELED 100% X
6.89 17 N1922' FUL RAPID LD SIGNAL X
6.90 17 N1922X FUL RAPID LD SIGNAL X
6.91 17 N1922X FUL RAPID LD'SIGNAL x
6,91 79 P1899X AA PROBE 0 STA 910
6.97 79 P1899X AA PROBE t STA 910 X
7.03 55 N1936X L02 LOADING PRESS X
706 44 N1907X .L02 STK P VLV A CLSD X
7.29 14 N1918X F GND F/P VLV OPEN' X
7.29 19 N1943X F LKN LI'Q DET/INTERN X
7032 13 N1917X F GRD F/P VLV CLSD X
7.44 79 P1899X AA PROBE 0 STA 910 x
7.56 76 P1896X HW PROBE S STA 886 X
7.96 65 N1889X INTER L02 STKPRESS X
840 75 .P1895X AA PROBE • STA 866 K
8.88 77 P1897X AA PROBE 0 STA 88 X
8.88 79 P1899X AA PROBE 0 STA 910 X

9.64 37 P1890X HW PROBE 0 STA 700 X
9.73 40 P1893X AA PROBE 0 STA 793 X
9.73 79 P1899X AA PROBE 0 STA 910- X
9.83 79 P1899X AA PROBE 1 STA 910 X
9.84 38 P1891X AA PROBE 0 STA. 700 X
10.51 31 N1973X HW L02 RAPID SIG/90% X

SThis document contains information allecting the tiol defense of the United States within the maning of the Espionage Laws, Title 18,
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A CONVAIR ASTRONAUTICS pAr 21

195 421 SEQ DATA

TIME PEN # MEAS N DESCRIPTION ACT DEACT

10.53 42 N1905X L RAPID LD VLV OPEN X
10.59 54 N1934X L RAPID LD VLV CLSD X
12.40 46 P1998X MSL L02 0 100% X
12.41 33 N1975X HW L02 FIN SIG 99% X
12.41 51 N1931X L02 FINE LD VLV OPEN X
12.42 -53 N1933X L02 TOPPING VLV OPEN X
12.44 49 N1929X L02 GND F/D VLV CLSD X
12.44 52 N1932X L02 TOPPING VLV CLSD X
12.44 63 N1967X L02,MSL F/D VLV OPEN X
12*45 43 N1906X L02 FINE LD VLV CLSD X
12e45 50 N1930X L02 GND F/D VLV OPEN X
12.48 64 N1968X L02 MSL F/D VLV CLSD X
.12s54 66 N1891X L02 NOT IN UPPER LN X
12.61 50 N1930X L02 GND F/D VLV OPEN
12.62 49 N1929X L02 GND F/D VLV CLSD x
12*64 49 N1929X L02 GND F/D VLV CLSD X
12.65 50 N1930X L02 GND F/D VLV OPEN X
12.80 46 P1998X MSL L02 @ 100% X
12.81 33 N1975X HW L02 FIN 5IG 99%
13.20 44 N1907X L02 STK P VLV A CLSD X
1372 43 N1906X L02 FINE LD VLV CLSD X
13.74 51 N1931X L02 FINE LD VLV OPEN X
13.96 51 N1931X L02 FINE LD VLV OPEN X
13.96 66 N1891X L02 NOT IN UPPER LN
13.99 43 N1906X L02 FNE LD VLV CLSD X
14.16 47 N1925X L02 COOLDOWN ST SW X
14.17 48 N1926X L02 TK VENT VLV CLSD X
14.48 47 N1925X L02 COOLDOWN ST SW X
14*49 48 N1926X L02 TK VENT VLV CLSD X
14.66 59 N1963X L MAIN DRN VLV CLSD X
14.72 60 NI1964X L MAIN DRN VLV OPEN X
14.78 50 N1930X L02 GND F/D VLV OPEN - X
14.79 49 N1929X L02 GND F/D VLV CLSD

I "' 14.98 64 N1968X L02 MSL F/D VLV .CLSD.
15.04 63 N1967X L02-MSL F/D VLV OPEN X
17.62 31 N1973X HW L02 RAPID SIG/90% X
17.63 31 N1973X HW L02 RAPID 5IG/901 X
17.65 31 N1973X HW L02 RAPID SIG/90% x
18.00 73 P1673X L02 ST TK FULL X
23.26 37 P1890X HW PROBE * STA 700 X
23.26 38 P1891X AA PROBE * STA 700 X
28.92 40 P1893X AA PROBE *STA 793 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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CONVAIR ASTRONAUTICS

195 421 SEQ DATA

NOTE

l 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
28 N1970X AA FUEL 95% PROBE
45 P1988X MSL L02 @ 95%
57 N1951X PRESS DUCT FUEL SNSR

2* 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 99.89% PROBE
32 N1974X HW L02 BU 95% SIG
34
35 N1977X HW L02 TOPG COF SIG
36 N1978X HW L02 EM SIG 100.2%
39 P1892X HW PROBE @ STA 793
67 F1896X LN2 INFLIGHT HE LOAD

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 transmission or the revelation of its contents in any manner to an unauthorized person is prohibited by aW.
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CONVAIR ASTRONAUTICS rw

1-95 422 DATE 08-04-59

TIME IN MIN

MEAS # DESCRIPTION UNIT REC 0 3 5 8 11 13

F1OO1P L02 TANK HELIUM PSIG L/N 2.2 3.5 2.7 2.6 2.5 2.7
F1003P FUEL TANK HELIUM PSIG L/N V.9 28.8 27.3 57.7 57.8 57.8
F1066P G02 80 LN * ELBOW PSIG L/N 2.0 1.7 2.0 2.3 2.3 2.4
F1246P B TK HE BTLS Hi PSIG BRN 115 100 1520 2150 3070 3040
F1248P S TK HE BTLS H1 PSIG BRN 130 130 1160 2090 3080 3060
FZ291P S CTL BTL Hi PSIG BRN 1-30 130 1180 2110 3090 3110
F17tOP LN2 STK-ULL PSIG L/N -0 1-14 113 1-13 112 112

F1952P L02 STOR TK PR PIG BRN 0 19 19 103 103 103
F1953P FUEL STORAGE TK PR PSIG BRN 5 111 115 120 120 120
F11OSR LN2 FLOW GPM L/N 0 96 98 99 99 98
F1004T FUEL TANK HE DGF BRN 119 135 89 89 88 87
F1064T G02 BO 0 ELBOW DGF BRN 98 85 -203 -171 -208 -263
F1247T 8 TK HE BTL DGF BRN 80 27 -135 -265 -289 -301
F1Z29OT SUS CTL HE BTLS DGF BRN 78 75 7 67 19 - 26
F1297T B TK HE BTLS DGF BRN 71 3 -166 -285 -295 -310
F31739T FUEL PRESS GAS DGF BRN 120 84 51 84 84. 84
-F1744T HE-LN2-HT EXCH OUT- DOF IRN 33 -12 -300 -307 -300 -283
F10T PRESS GAS-MAN DGF BRN 83 113 95 65 55 54
F1894T HE LINE AT STUB UP DGF BRN 78 75 -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 B1 L02 PUMP IN PSIG L/N 2.5. 7.2 7.2 21.6 29.0 30e9
P1672P VERN FUL TK DIF PID BRN 1.5 1.5 -0.6 1.1 1.1 1.1
P1816P L02 SUBCOOLER PI0 ORN 0 2.4 4.4 78 7B 2.0
P1900P LAUNCHER INLET L02 PSIG BRN 7 19 3J4 65 38 8
P1908SP PRESS DIF FUEL TK PID BAN 0 0 0.8 1.2 1.2. 1.2
' P195OP LAUNCHER INLET FUEL PSIG L/N 9 50 41 14 14 14
P1245R T SYS FUEL FR GPM L/N 0 3940 430 0 0 0
P1020T 81 L02 P IN DGF BRN -273 -291 -291 -293 -290 '289

P1054T 82 L02 P IN DGF BRN in273 -292 -292 -297 -299 -301
P1530T SUS L02.P IN DGF BRN -272 -291 -292 -279 -276 -276

P1700T FUL STK DISCH DGF BRN 98 92 87 1:7 87 87
P1862T 02SCOERUT DGF BRN -42 -209 -270 -284 -289 -283

P1869T L02 TPG DISCH DGF BRN 66 -112 -248 -280 -283 -278
P1887T ENG COMP AMB BYCONE DGF BRN 105 87 77 67 60 56
P181ST 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 L02 IN D6F M9N 75 -214 -251 -272 -273 -186

P1904T 82 L02 PMP VOLUTE EX DGF RRN 95 90 82 75 59 54KP1905T 81 L02 VOL IN DGF BRN 78, r3 7B 7B 7B 79
P1906T 82 L02 VOL INT DGF BRN 78,;
P1907T 81 L02 PMP VOL EXT DOF BRN 10~5 2 0

This document contains information affecting the national defense of the United .3ttes within the meaning'of the Espionage Laws, Title 18,
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1-95 422 DATE 08-04-59

TIME IN MIN
MEAS # DESCRIPTION UNIT REC, 0 3 5 8 11 i3

P1912T LAUNCHER L02 OUT DGF BRN 92 -185 -233 -248 -244 -215
P1925T L02 RECIRC IN DGF BRN 78 -295 -295 -299 -294 -310
U1901P L02 TK HEAD SFUL BRN 0 3 7 39 96 100
U1902P FUL TK HEAD SFUL BRN 0 51 95 100 100 100
U1O91V ERROR RAT DMOD OTP VDC BRN 0 4.4

I

I.
I "__
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195 422 SEQ DATA

TIME PEN # MEAS # DESCRIPTION ACT DEACT

000 8 N1912X FUEL LOAD START SW X
0.00 2 N1901X F PREPRES 1 VLV CL66 x
0.00 47 N1925X L02 COOLDOWN ST 5W X
0.01 48 N1926X L02 TK VENT VLV CLSD X
0.01 72 N1895X LN2 STK VENT VLV NCL X-
0.02 58 N1962X LO2 DRN START SW X
0.02 69 N1892X LN2 LOAD VLV- CLSD X
0.03 9 N1913X F PREPRESS VLV 1 OPN X
0.03 70 N1893X LN2 LOAD VLV OPN X
0.03 71 N1894X LN2 STK2PVLV.CLSD X
0.44 8 N1912X FUEL LOAD.START SW X
0.44 15 N1919X F STK PRESS CLSD X
0.45 3 N1902X F OfNE LOAD VLV CLSD X

0.45, 9 N1913X F PREPRESS VLV 1 OPN X
0.45 11 P1966X F MSL F/D VLV CLSD A

0.45 13 N1917X F GRD.F/D VLV CL$D x
0.46 2 N1901X F PREPRES 1 VLV CLSD x
0.4-7 10 N1914X F FINE LOAD VLV OPEN x
0.48 14 N1918X F GND F/D VLV OPEN X
0.49 12 P1967X F MSL F/D VLV OPEN X
0.52 26 Ni90X INTER FUL STK PRESS X
0.88 15 N1919X F STK PRESS CLSD X
0.88 17 N1922X FUL RAPID LD SIGNAL
1187 18 N1923X FUL.RAPID VLV-CLSD X
11*88 -71 N1894X. LN2 STK P VLV CLSD X
1.90 15 N1919X F STK PRESS CLSD.
1.92 4 N1903X FUL. RAPID LD VLV OPN x
2.14 16 N1921X' FUEL LOADING PRESS x
2.16 43 N1906X L02 FINE LD VLV CLSD x
2.16 50 N1930X L02.GND F/D VLV OPEN x2.16 52 N1932X L02 TOPPING VLV CLSD x

2.17 49 N1929X L02 GND F/D VLV CLSD x
2.17 53 N1933X L02 TOPPING VLV OPEN x
2.17 64 N1968X L02 MSL F/D VLV CLSD X
2.18 44 N1907X LO2STK P VLV A CLSD x
2.19 51 N1931X L02 FINE LD VLV OPEN X
2.20 54 N1934X L RAPID LD VLV CLSD X
2.20 63 N1967X L02 MSL F/D VLV OPEN x
2.25 42 N1905X L RAPID LD VLV OPEN X
2.26 44 N1907X L02 STK-P VLV A CLSD X
2.35 56 N1949X L02 LN LIQ DET/INTRM x
2.36 56 N1949X LO2 LN LIO DETZINTRM X
2.36 66 N1891X L02 NOT IN UPPER. LN X
2.37 56 N1949X L02 LN LIO DET/INJTRM X
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195 422 SEQ DATA

TIME PEN N MEAS # DESCRIPTION ACT DEACT

3.04 68 F1897X FLIGHT HE 1 VLV CLSD X
3.06 68 F1897X FLIGHT HE 1 VLV CLSD X
4.14 4 N1903X FUL RAPID LD VLV OPN X
4.14 27 N1969X AA FUEL 90% PROBE X
4.22 18 N1923X FUL RAPID VLV CLSD X
4.72 78 P1898X HW PROBE e STA 910 X
4.74 79 P1899X AA PROBE e STA 910 X
5.15 15 N191OX F STK PRESS CLSD X
6.39 6 P1999X MSL FUELED 100% X
6.39 10 N1914X F FINE LOAD VLV OPEN x
6.39 29 N1971X AA FUEL 100% PROBE X
6.40 3 N1902X F FINE LOAV VLV CLSD X
6.41 12 P1967X F MSL F/D VLV OPEN X
6.44 11 P1966X F MSL F/D VLV CLSD X
6.52 6 P1999X MSL FUELED 100% X
6.52 29 N1971X AA FUEL 1001 PROBE X
6.57 17 N1922X FUL RAPID LD SIGNAL X
6.69 55 N1936X L02 LOADING PRESS X
6.74 44 N1907X L02 STK P VLV A CLSD x
6.93 65 NC889X INTER L02 STK PRESS X
6.95 14 N1918X F OND F/D VLV OPEN X
6.95 19 N1943X F LN LIQ DET/INTERM X
6.98 13 N1917X F GRD F/D VLV CLSD X
7.04 76 P1896X HW PROBE @ STA 888 x
7.05 76 P1896X HW PROBE @ STA 888
7.06 76 P1896X HW PROBE e STA 888 x
7.10. 79 P1899X AA PROBE @ STA 910
7.11 77 P1897X AA PROBE @ STA 888 X
7.11 77 P1897X AA PROBE e STA 888
7.24 44 N1907X L02 STK P VLV A CLSD x
7.27 44 N1907X L02 STK P VLV A CLSD
7.32 44 N1907X L02 STK P VLV A CLSD x
7.33 44 N1907X L02 STK P VLV A CLSD
735 75 P1895X AA PROBE @ STA 866 X
7.38 79 P1899X AA PROBE e STA 910 X
8.01 77 P1897X AA.PROBE @ STA 888 x
8.76 37 P1890X HW PROBE # STA 700 X
8.97 40 P1893X AA PROBE e STA 793 X
9.08 77 P1897X AA PROBE 0 STA 888 X
9.31 77 P1897X AA PROBE 0 STA 888 X
935 38 P1B91X AA PROBE * STA 700 X
9.62 31 N1973X HW L02 RAPID SIG/90% x
9.63 42 N1905X L RAPID LD VLV OPEN X
9.67 54 N1934X L RAPID LD VLV CLSD x
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195 422 SEQ DATA

TIME PEN # MEAS # DESCRIPTION ACT DEACT

11.64 46 P1998X MSL L02 * 100% x
11.65 51 N1931X L02 FINE LD VLV OPEN X
11.66 33 N1975X HW L02 FIN SIG 99% X

11.67 43 N1906X L02 FINE LD VLV CLSD X
11.68 49 .N1929X L02 GND F/D VLV CLSD X

11.69 50 N1930X L02 GND F/D VLV OPEN X
11.70 71 N1894X LN2ZSTK P VLV CLSD x

11.76 66 N1891X L02 NOT IN UPPER LN X

12.33 56 N1949X L02 LN LIQ DET/INTRM X
12.43 53 N1933X L02 TOPPING VLV OPEN X
12.45 35 N1977X HW L02 TOPG COF SIG X

12.45 52 N1932X L02 TOPPING VLV CLSD X
12.79 56 N1949X L02 LN LIO DET/INTRM x
13.03 44 N1907X L02 STK P VLV A CLSD X
13.34 43 N1906X L02 FINE LD VLV CLSD X
-13.35 35 N1977X HW L02 TOPG COF SIG x

13.35 53 N1933X L02 TOPPING VLV OPEN x
13.39 53 N1933X L02 TOPPING VLV OPEN X

13*42 35 N1977X HW L02 TOPG COF SIG X
13*42 43 N1906X L02 FINE LD VLV CLSD X
13.56 43 N1906X L02 FINE LD VLV CLSD x

13.58 53 N1933X L02 TOPPING VLV OPEN x
15.15 66 N1891X L02 NOT IN UPPER LN X
15.15 66 N1891X L02 NOT IN UPPER LN X
18.00 73 P1673X L02 ST TK FULL X
27.37 33 N1975X HW L02 FIN SIG 99% x
28.12 70 N1893X LN2 LOAD VLV OPN X
28.12 71 N1894X LN2 STK P VLV CLSD X
28.13 69 N1892X LN2 LOAD VLV CLSD X
28.13 72 N1895X LN2 STK VENT VLV NCL x
28.16 63 N1967X L02 MSL F/D VLV OPEN X
28.20 64 N1968X L02 MSL F/D VLV CLSD X

33*55 31 N1973X HW L02 RAPID SIG/90% X

39.00 37 P1890X HW PROBE 0 STA 700 X

39.00 38 P1891X AA PROBE 0 STA 700 x

43.19 79 P1899X AA PROBE 0 STA 910 X
44.17 77 P1897X AA PROBE N STA 888 X

4752 75 P1895X AA PROBE * STA 866 X
47,52 77 P1897X AA PROBE N STA 888 X
48.74 77 P1897X AA PROBE 0 STA 886 X
48.76 76 P1896X HW PROBE * STA 888 X
50.00 78 P1890X HW PROBE * STA 910 X
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D 195 422 SEQ DATA

NOTE

1* THESE PENS ACTIVATED THROUGHOUT THE TEST

7 N1911X EMER MSL PRESS COND
22 N1956X FUEL STK VT VLV CLSD
23 N1960X F MAIN ORN VLV CLSD

x24 N1961X F MAIN DRN VLV OPEN
57 N1951X PRESS DUCTr FUEL SNSR
59 N1963X L MAIN DRiN 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 DRAIN COMPLETE
28 N1970X AA FUEL 95% PROBE
30 N1972X AA FUEL 99e,09% PROBE

34
36 N1978X HW L02 EM SIG 100.2%I,39 P1892X HW PROBE e STA 793
45 P1988X MSL L02 0 95%
62 N1966X L02 DRAIN COM~PLETE
67 F1896X LN2 INFL!GHT HE LOAD

74 P1894X L02 95% EMERG COF

* 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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SETION 10

P1906T B2 102 P MP VOL INTt Probe opened up. 4ea mn t was de. ted.

1
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INSTRUMENTATION FAILURE CODE

1. TRANSDUCER Ea 400 CPS DISTURBANCE
F. NO USEABLE TIMING

As, DAMAGED BEFORE TEST G. NO SPEED LOCK-USED
Bo DAMAGED DURING TEST EXTERNAL SPEED LOCK
C. POWER SUPPLY LOSS H. NO USEABLE 100 KC
D. EXCESSIVE ZERO SHIFT IN CORRECTION

INSTRUMENTATION SYSTEM Is NO USEABLE VOICE
E.EXCESSIVE GAIN CHANGE IN Jo WRONG TAPE SPEED

INSTRUMENTATION SYSTEM K. FAULTY TAPE
F. OPEN CIRCUIT
Go WATER IN TRANSDUCER 5.TELEMETRY /NOT APPLICABLE/
He SHORTED
I* EXCESSIVE RANDOM NOISE 6.I'KE-TEST MEAbUKEMENT CALIBRATJON

ZeGRAPHIC RECORDER A. NEVER CALIBRATED
B. NO US-CABLE ZERO LEVEL

A. DATA PEN NOT WRITING C. NlO USEABLE SANSE STEPS
B. TIMING PEN NOT WRITING Do CALfBRATION NOT RECEIVED
Co PAPER DRIVE STOPPAGE FROM TEST SITE
Do RAN-OUT OF PAPER DURING E* CALIBRAION SUSPECTED TO T

TEST INVALID
Ee EXCESSIVE RANDOM NOISE
F. NO TIMING 7oINSTRUMENTATIO' PROCEDURE
Go OFF SCALE
H. PAPER DRIVE ON SLOW SPEED A. WIRING REVERSED

Be CALIb'RATION RANGE INADLQUA'
3*OSCILLOGRAPHIC C. SYSTEM SENSITIVITY TOO HL'_-r

Do SYSTEM SENSITIVITY TOO L0,,
As EXCESSIVE RANDOM NOISE E. IMPOSSIBLE TO MAKE MEASUJRE--
B. BAO GALVANOMETER MENT _

Co NO TIMING LINES F. MEASUREMENT NOT ATTEMPTED
D. NO TRACE IDENTIFIERS Go -IMPROPER WIRING CONNECTION

Fe ANOUTOFPAPER DURING SoMISCELLANY

He N TIMNG CRRELTIONB. RECORD DAMAGED IN TEG
Co RECORD NOT SENT TO TEG

4*MAGNETIC TAPE RECORDERS Do RECORD LOST IN TEG
E. RECORD NOT IDENTIFIED AT SITE

A. SIGNAL OUT OF BAND Fs, OSCILLOGRAPH DEVELOPMENT
B. EXCESSIVE SIGNAL DROPOUT FAULTY

.*Co EXCESSIVE RANDOM NOISE G. TRANSDUCER NOT MOUNTED
D. 60 CPS DISTUR3ANCE PROPERLY

He TRANSDUCER MNTD AT WRONG PLACE
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BUTION 31

Test Preparations (Run 20)

Pmo0rswD0 SWDMY

Precountdow operations were sta,'ted at 0915 hours on 29 July 1959 and a.
pleted at I0 for a conasd tim of 135 ndtese

COOMDOW s0}MMY

Teat Date: 29 July 1959
start 6f Countdownt 1140 ODT

CO DOI N TDM VS. 39Vla

T1210 yont

i110 T..11&, em read report

nhi T-13, fuel prealves open

3342 T-12, load start

n44 93% P0 failL probe activated

M61,t20 Nelium load start

1.J1z0 Fuel and L02 load start

153 Heum complete, W/Wslu= to topbWa

215825 JJI2/Isblim topdn stop, helium d=W

1159 Restep ECU to stanft

1202 Fuel dralx start

1202us5 Fuel drain stop, secure

Test Preverations (Run 1)

freeountdwn operations wre started at 1015 hours on 30 July 1959 and

This document contains information affecting the nationa defense of the United States within the meniq of te Es in ws, Title It8
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completed at 3.135 hors for a conmed time of 80 m bntes,

COUNTDOWN 8WN Y

Test Date: 30 July 1959
Start of Countdowns 1145t25 PDT

COUNTDOWN T3M VS. ZVOMT

Tim Event

11n525 T-2J, systam ready report

11I :25 T-13, fuel preralves open

127:25 T-12. load start

11h9t30 Fuel rapid load open

150t25 Helium load startI n504hO Fuel at 50%
1151:9) 93% light on, fuel rapid load losed

l15t:lO 100% light on, fuel fine load closed

115400 )02 load start

15445 Fuel line drain complete

n156:4&5 102 at 50%

3157155 93% light on, 102 rapid load closed

3159,45 Helium complete

1l590 %5 1light on$ L02 fins load closed

1200:05 Flight pressurization

2202 Vent 102 storage tank to 60 PSI0

120220 Start enual 102 drain

1206 Restep PCU to Sequence II L

1215t25 IN2/lel6,ia topping stop, helium dump

This document contains information affecting the national defense of the United States within the meaning of the Espiontse Laws, Title 18,
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TIM Brent

1225t25 102 drain complete, restep PM to standby

1.226 Fuel drain start

3.23445~ Fuel drain complet.

Test ftreparations (Run 422)

PRW0UNDMN SUM(MI

The test article and facility were hold in a ready condition following
Run 1i21. Verification of readiness was completed at 1530 hours.

COWMDOEN SUNMRI

] Test Date:2 30 Jl 7 1959
Start of Countdowns 15330%O

COUVNOWM TMX VS. 2UT

TIM Ivent

3,5$3300O T-114, ",stsm ready report

153400 T-13, fuel 1prevolves open

153:5 T-12, load start

1537148 Fuel rapid load open

153800 Fuel at 50%0 heliua load start

15WO03 93% light, fuel rapid load closed

3-542t15 100% light on, fuel frn load closedl,
fuel complete

l1Ij2t20 Rentep IVU to Seraence, I L

l542:35 102 load start

154s55ftel line drain complte

2$1W19 102 at 5%

This document contains information affecting the national defense of the United States within the meanin of the Esponage Laws, Title 18,
USC. Sections 793 and 794. The transmission or the revlation of its contents in any manner to an unauathoiued person Is prohibited by law.
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Time Event

3145:30 93% light ong 102 rapid load closed

l*6 Helium comiplete

154~703 100% light on., L02 fine load closed

F154t25 102 line draini, top for 15 minutes

1554 Wind - onditionl 5 knote, Z

3.603f15 Lost 100% L02 light

3604 LN/Hellum topping stops 102 topping
stop, heli%;x dump

16044s10 F"Light preesurization achieved

1605 Refill 102 line

1605s20 Vent 302 storage tanik to 50 P310I 1606 Begin mam-al 102 drain

1609*25 93% 2ight out, L-02 drair, aibops restep
Fou to sejiaeae nI L[ 160945 Begin mxwaJl L02 drain again

16100 Oo to adtomwoic IM2 drain

1629 L02 draig. complete, restep PCU to standby

1629t5O Fuel drain start

1638:20 Fuiel d&stia omrplete, begin uecw.-g

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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APPEND IX I

Tables and Figures
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K Tk=L 1

IUVS&ION hm2 4n2 4n22

, L12 FlowData

1, L12 Flow Rate (711o)
4. High flow rate (ow) 98 98 98
b. High flow duration (1411 13 13 13
c. Topping flow rate (GPM k. i
d. Topping flow duration (MN) 3 15 3

2. LN2 Stk Tk (7177oP) (PSIG) 113 n3 3

B. Helium FlI Data

1. set point (~I)6.7 6*7 6.?
2.B Btl Avg Flow Rate (LBS/XN) 24.6 15.8 209
3N S tl Avg Flow Rate (LBS/IX N/A N/A I/A
4,.Gtt ftl Avg Flow Rate (LBS/Mi) .7 .6 .6
5. Avg Tot Flow Rate (LBS/KIN) ON.

C. Data at 1 Minutes

1. B f Talp
a. F1247T (DOF) -278 -290 -289
b. 1297T (D10) -292 -300 -29

2. B Bt3 Press (Psm) 3070 2700 3060
3. S Bta Temp (DG?) Deleted Deleted Deleted
4e S Etl Press (P810) 3030 2650 3075
5. ctl t To* (DMo) 43 31 19
6. Ctl Etl Press (0,61m) 29 2660 3090

D. Data at 13 Hinmtes

1. B ftl Trp
a, F247T (DGI) -291 4% -299
b. 71297T (D? -303 -304 -310

2. B Etl Press (PS10) 3070 3080 30h0
13. B tl Temp (DO?) Deleted Deleted Deleted
49 8SBtl Press (11510) 304&0 3050 3060
5. Ctl tl Te (DO0) 45 25 16
6. Ctl f. Press (1610) 3010 3070 3060

This document contains information affecting the national defense of the United States within the meaning of the Espionage Laws Title 11,
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TABLE 1 Con't k20 4n.1 Ia2S

Z. Data rior to I Dop (mEN) 16 28 28

I* B Btl Top
a. 71 7?T -301 -313 -333
b. 1297 (Da) -313 -322 -325

2. BU roe 0830) 3070 3030 30"O
3. 3 DU Ts (DO?) Deleted Deleted Deleted
4. 5 t. ress (1810) 3040 3O0 3040
50 Ctafti TAM (DO) 148 414 1.6
6. Ct. Bt..rees (mm10) 3020 3040 3060

2 7. Tempate at s0 TIM

1. 2247T B Dk Set,. 86 86
2. F1297T B Tk geB L 81 82 7
3. nAT S Tk H ti ( Deleted Deleted Deleted
k. 7129T tl I I eBtl (Do 94 96 Off Soale
5. F887TIngc C ..oAb by Cone ( 87 90 105
6. P1886 cV Cu Nan ( 94 95

H7. 72.889 1 Ctl Ma Yatal (D 9 5 1
GO Other Data

l Tim to Ultimte, B fress (Im) 7.6 9.3 1*.1
2m, frees at Above Tim (153D) 2700 26140 3080
3 B ft Tap at Above Time

a. 72247 (Do) --248 -278 -281
be 1297? (O -270 -289 -289

14. Bei loadIg Delay (m) 3 3
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TAMI 3 002 SAEN.IM DATA

Sample No. Tank Level Press %He %02** N2*

1 30 31 23.3 99.3 .7
2 80 33 22.8 98.3 1.7
3*
4 20 9 57.8 99.4 .6
5 95 29 21.0 99.2 .8
6 70 13 53.4 99.6 .4
7 60 14 42.9 99.3 .7
8 40 13 46.5 99.2 .8

* Sample 3 was inoperative during Run 421.
** % 02 and N2 are shown in % of raaining sample after HE is removed.

L02 storage tank sample: %_02 % N2

Before Run 421 99.7 .3

After Run 421 99.6 .4

SaNwle No. % Tank Level Press % He % 02**

1 30 29 27.7 99.2 .8
2 80 31 23.6 99.7 1.3
3*
4 20 7 .61.L 99.3 .7
5 95 28 22.9 99.3 .8
6 80 12 46.5 99.1 .9
7 60 11 46.7 99.2 .8
840 10 40.9 99.2 .8

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

L02 storage tank sample: L02

Before Run 422 99.9 .I

After Run 422 99.9 .1

The results on Run 422 are questionable due to the bottle samples being left
over night before the analysis were made.
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APPINDIX 3f1

Operating Conditims
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RED LINE VALUE, EXCEEDED

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

This document contains information affecting the national defence 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 nanner to an unauthorized person is prohibited by law.

FORM NO. A.702-2 COWft9f NT4AL



COflf+ENWL
CONVAIR ASTRONAUTICS I 4

AJBIM CONDITIONS

Run 420

Aient Temperatures 96 DGF
Barometric Pressures 27.425 In. Ng.
Relative Humidity: 10%
Wind Velocity t  4 Knots
Wind Direction: WSW

Run 4&21

Ambient Temperatures 9h DOF
Barometric Pressure: 27e55O In. Hg.
Relative Hmidityt 13%
Wind Condition: Calm

Rnh

Ambient Temperature: 104 DGF
Barometric Pressures 27.500 In. Hg.Relative ffindityi 13%

Wind Conditions Calm

This document contains information affecting the national defense of the United States within the meaning of the Espionage Laws. Title 18,
USC, Sections /93 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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APPENDIX III

Test Article History-P-

This document contains information affecting the national defense of the United States within the meaning of t.he Espionage Laws, Title 18,
USC, Sections 793 and 7S4. The transmission or the revelation of its contents in any mainer 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
insutalled :in the 1-95 Test Stand as required per 7-=027* This is a
similated operational missile which consists of "Am. '"B, NCO =d 'D*
series components. These components are described in detail in the
Block I Tout Directive, Reor o - No significant changes
have been made since the "DO revision, except as follows%

TVA 91457 authorizing connection of the Convair PWU control units to
Acoustica probes in th6 missile fuel tank has been cancelled and the
Acoustica control units were restored to original configuration per
TVA 91457B.

The Acoustica P12U system was connected to control 102 and fuel tanking
per EITP-U-011

Fow Acoustica Control Units (P/N 50O25219) for fuel tank protes were
removed and replaced with Convair 7-04393-1 Control Units (Acoustica
Model 810135, P / 79404308).
TVA 91191H., change (7-89469) remove extension from engine 102 tank vent

line (29 july 1959).

TVA 91515 (7-89482) installs insulation on helium lin between heat ex-
changer and helium ground disconnect (30 July 1959).

TVA 91517 (7-29232) installs insulation on all L02 topping line swivel
joints (30 July 1959).
TTA 91516 (7-20220) installs inbulation on 102 OYN duct and 102 staglmg
valve (30 July 1959).

Oft 5127 (7-86042) installs insulation on 102 topping line from discbarge
of I02 subcooler to wall of transfer room (30 July 1959).

TVA 91508 (7-89482) removes orifice from LN2 exhaust port (30 July 1959)o

I
[I
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ill F~PROBLI MMTOY
Rn 420 was terminated by activation of the Acoustioa 95% fuel level probe.
Post test investigation revealed the system to be operati* satisfactorily.
The system operated satisfactorily during Runs 421 and 422.

No other problems were encountered during this period.
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