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CONVAIR ASTRONAUTICS UICLASSIU ,-

SKTIO I

Rans 9-WB through 431-S4~-S were s:)ecial tests performed at PETS Test
Stand 1-95. The primary objective of Run W~2 and 4a29 was to test the now
fill provisions for the engine 1.02 tank. Runs 43V and 4i31 had three objectives.
They were: (a) to determin, the effectiveness of the reworkced fill ducting
fcr the engine 1402 tank, (b) to further evaluate the 102 Recirculator In

(breakaway valve) tenpeature problem, and (c) to determine the adequac~- of
childown for the vernier engine 1.02 duc tinig.

The engine 102 tank fill times were well withi'i the required 13 minutes for
all f ciw rans.

On Run 4~30, with L.02 ducting insulaten, the maximum 1.02 Recirculator In
(breakaway valve) temperature reached during the v~rm interval ittter L.02

ILDINO CCJHPJZT vas -289 DOF at 12.2 rnmptes. On Run 4i31, itt this inbula-
vion removed, the corresponding tempeature w~as warmer then -.287 DGF (upscale

Ior recorder limit).* The 1.02 topping valve was full open (28 GPM.- for both
runs (430 and 4s31) during the 15 minute L02 topping hold.

During both runs (1430 and 4.31) visual observfations verified that zsatisfact:)ry
Vernier Boine 102 ducting chilldoun was achieved.

During Run 428 the adssile W02 tank pressure exceedled redline (10 psig).
The =xxium pressure reached was 10.7 psig when emerguicy pressurii ation was

initate. Afer rai, inspection revealed valve W-6 closed. T7his valve
kJslocated in the sense line fromite W02 storare tank ullage to the tee of

Othe pressure controller and instrumentation transduc~ers. No dazmge resuilted
as a result of the incident,

Fuel and L02 were sttisfactarily loaded at IOC flow rates with the Acoustic&
P-,opellant Loading Control Systez properly controlling the loading sequences
during Run 4~28 and 43. Run 428 was terminated mnually at 8.70 minues after
Fuel Load Start because the objective of the test had been accollp-ishcd. Dur-
ing Run 430 thia; Acoustica W02 90% level probe ictivated prematurely*

"KL2 loading was not included in the plan for these runs.

Niisile Tank pressures were maintained within the prescribed limits in all
sequences du--:ing Runs 429, 430 and 431, as yiell as'during Run 428 after the
L-26 hand v~lve problem was, eliminated (see L02 Loading System discussion,
Page 3).
The L02 boiloff valve P/N 27-80588-811 operated satisfactorily during all four
runs.

SNo mistije or facility damage occurred during these runs.

This documrent contains .formation affecting the national defense of the United States within the meaning of the Espionage Laws, Title 18,
USC. Seclions 793 and 794 The transmission or the revelation of its contents in any manner to an, un~authorized person is prohibited by law
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Engine ID2 Tank Fill and Vernier Cbifldowm

Based on data accuu ed during regular Phase III testing and in special
tests following the conclusion of Block Ili, the engin 102 plumbing config-
uration was changed to improve the Engine 1.02 Tank fill tim. The revised
design is described in the Configuration portion of Appendix Mil, Test Article
History, and is shown in tfr schemtics of Figures 1 and 2. As shown in the
fill tim table below, the Engine 02 Tank filled satisfactorily on all four
runs.

Analysis of Engine 102 tank pressure records and EA data from P1673X VMNIER
102 TANK FULL (Engine 702 Tank Full) dur ir previous testing led to the con-
clusion that the fill tim& could be deterired from the pressure records as
clearly as from the sequence data. The ? i tector probe for P16731 war.
remved from thae system and fill times he-e were determined by pressure d ta
analysis.

Ran No. Fill Time (Miru-e. after FUEL LOAD START)
ug8 7.7
429 7.6
430 8.2
431 8.2

Visual observation of vernier 02 bleea verLfied that Vernier Engine 02
plumbing chilled down in approxdmate~y 1(1.4 minutes after FUEL LOAD.START.

This document contains information affecting the national def se of the United States within the meanng of the Espionage Laws, Title 18,
USC, Sections 793 and 94 The transmission or the revelatior oi ifs contents in any manner to an unauthv'i'ed person is prohibited by law
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SETION 3

Overall Systems Performance

FUE, LOADING SYSTM

Fuel Loading System operation for Runs 428, 429, 430 and 431 was satisfac-
tory, with loading being terminated oy 4he Acoustica 100% fuel level probe.
The following data ummarizes the Fuel Loading System for all four runs.

Fuel Loading Data

Run No. Tzm-ination Time rctal Weight Maximum Flow Rate
(Minutes after fil load start) _(Pounds) (GPM)

428 6.44 77,250 4600
429 6.35 77,230 4600
430 6.71 77,150 4600
431 6.40 77,090 4600

L02 LOADfIG SYST

I02 Loading System operation was satisfac sory during Runs 428 and 429. How-
ever, prior to recycling the count during Run 428 the missile L02 tank pres-
sure exceeded the red line (10 psig) due to valve L-26 being closed. This
valve is located in the sense line from the L02 storage tank ullage to the
tee of the pressure controller and insttnentation transducer. This pre-
vented pressure sensing of the L02 storage tank ullage to the pressure con-
troller, the L02 console and the instrumentation recorder.

Since no ullage pressure was sensed by te pressure controller, the 102
storage tank was pressurized above normal (normal pressure during cooldown
is 15 to 30 psig). This caused an excessive L02 flow rate into the missile.
The boiloff valve could not relieve the excess pressure caused by the boiling
liquid;consequently, the ullage pressure ir the missile 102 tank rose above
red line. Emergency pressurization was initiated and manual detanking was
performed with no further incident. See Missile Pressurization System dis-
cussion for further details resulting from this problem.

After eecycling the count for Run 428, and allowing time for the propulsion
L02 system to return to ambient temperature, the weight of L02 loaded was
173,490 potmds with loading being terminated by the Acoustica 90% L02 level
probe at il.59 minutes. L02 loaaing was termrnated manually during Run 429
at 8.67 minutes with 102,360 pounds of L02 aboard (58.5% L02 level).

This document contains niniumaton 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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The 102 loading System operation was satisfactory during Run 430 and 431.
However, during hun 430 the Acoustica 90% L02 level probe prematurely sig-
nalled L02 rapid load valve close at the 66.9% L02 level. The L02 console
operatur initiated L02 rapid load valve open 0.22 minutes later and closed
it when the L02 tank head pressure (Ul9OlV) read 89.0% L02 level. L02
loading was terminated automatically by the 99% L02 level probe during Runs
430 and 431 at 11.81 and 11.57 minutes respectively. The weight of 102
loaded was 172,080 pounds with a maximum L02 flow rate of 5750 GPM for both
runs.

The performance of the L02 Ibpping System was satisfactory with the L02
topping valve full open throughout both Runs 428 and 429. The maximni flo
rate with the L02 topping valve full open is 28 GPM.

The 102 Recirculator In temperature (P1925T) remained below -291 DGF for
Run 428 during L02 loading and incre.sed to -282.5 DGF during the 1.17 minute
L02 topping hold. The maximum temp:xi.ture reacned was -281 DGF before drain
start. This temperature (P1925T) remained colder than -291 DGF for Run 429
during loading. There was no topping hold as L02 loading was terminated at
the 58.5% L02 level. See Figure 5 for details of L02 Recirculator In temp-
erature (P1925T) during Run 428.

The L02 Topping System operation was satisf-cto,7 during Run 430 and 431
with the L02 topping valve full open throughout both runs (28 GPM maximum
flow). The airborne fill and drain valve and the L02 manifold, including
the portion of the manifold inside the thrust barrel up to the pump inlets,
were insulated prior to Run 430. The L02 Recirculator In temperature (P1925T)
for Run 430 remained below -291 DGF throughout L02 loading and the 15 minute
L02 topping except between 12.1 and 13.5 minutes. The maximum temperature
reached was -289 DGF.

The portion of insulation inside the thrust barrel up to the pump inlets
was removed prior to Run 431. The L02 Recirculator In temperature (P1925T)
for Run 431 remained below -291 DGF thoughout L02 loading and the 15 minuteL02 topoing hold excert between 10.1 and 14.0 minutes. The maximum tempera-

ture reached cnnot be determined because the temperature exceeded the upper
recorder limit of -287 DGF. See Figure 6 for details of the L02 Recirculator
In temperature (P1925T) during Runs 430 and 431.

G02 sampling was not used for Runs 428, 429, 430 and 431.

HrLIUM/LN2 LOADING SYSTEM

Helium/LN2 loading was not planned for Runs 428, 429, 430 and 431.

This oocument 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 ,s prohibited by law,
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CONVAIR PROPEMANT LOADING 0ONROL SYSTEM

The Convair Propellant Utilization System was monitored during all four rnms.
The propellant loading control unit was removed prior to Run 417 and returned
to San Diego.

The following table summarizes data obtained from the error demodulator out-
put signal during the L02 loading cycle of Runs 4;S, 430 and 431. Run 429
was terminated before the L02 loading cycle was complete, therefore no data
were obtained for the 90% and 99% L02 levels.

All values are PU-sensed percent of nominal (2.25 L02/fIal) mass ratio and
are referenced to the time of the indicated Acoustica probe signal.

Run of Nominal Mass Ratio
Sensed at time of Sensed at time of
Acoustica L02 Acoustica L02
21probe 99% probe

428 88.7 102.6
430 * 103.2
431 91.6 102.3

*Premature signal. The PU system error traee is invalid at this time.

ACOUSTICA PROPELLANT LOADING CONTROL SYSTEM

The performance of the Acoustica Propellant Loading Control System was sati3-
facotry for all runs except Run 4.30. On this run, tle L02 90% probe si:-
nalled L02 RAPID LOAD STOP when the missile was only 66.9% full. Tne pay-
formance of the Acoustica PLS during the fuel loading cycle of Run /'3C' w..s
satisfactory. The L02 overfill topping probe signalled during Lhangeo.; r
to flight pressurization during Rlns 430 and 431. However, this di:l noc
affect the performance of the system as all loading was complete.

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

MISSILE PRESS RIZATION SYSTE,

The Missile Pressurization System operated satisfactorily during Runs 428
and 429. However, during Run 428, prior to recycling the countdown, the
missile L02 tank pressure (FrOOIP) exceeded the red line (10 psig) due to
a L02 Loading System problem. See L02 Loading System discussion for detadls
of the problem. The maximum missile L02 tank pressure mached was 10.7 PSIG
when emergency pressurization was initiated. The missile fuel tank pressure

Tk-s document contains information affecting the national defense of the United States wthin the meaning of the Espionage Laws, Title 18,
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CONVAIR ASTRONAUTICS trw_6

(FlOO3P) was 28 PSIG and missile W02 tank head pressure (Ul9O1P) was 2.6
PSIG at this tim. The minimum bulkchead diff erential pressure was 14.7?
P5Th. See ?igur T

After the cottntdom~ was resumed for Run 428 the minimum and maxim=n missilf-
LOP. tank pressure~ (PiCOiP) was satisfactory. Th minim= and maximum mi ssile
L02 tank pressures (FlO0lP) for Runs 429, 430 and 431 wera satisfactory.

The boiloff valve performed satisfactorily, maintaining the desired missile
L.02 tank pressure during all runs.. exoept during the first attempt at Rua
428, when rapid loading of L02 into "hot" plumbing created more G02 than,
the valve could handle.

The fuel tank pressure was normal throughout all f our rns.

This document contains information affecting the national defense of the Uitited States within the meaning of the Espionage Laws, Title 18,
USC, Sections 193 antd 794 The transmission or the revelation of its contents in any manner to an unauthorized person is prohibited by law
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1-95 431 TIME SLICE DATA

TIME IN MIN

MEAS # DESCRIPTION UNIT REC 5 3 5 8 11 i

F1001P L02 TANK HELIUM PSIG L/N 2.2 2.8 2.7 2*7 '.7 -*5
F1003P FUEL TANK HELIUM PSIG L/N 9.3 28.7 27.2 58.0 !Ooe '*C
F1066P G02 80 LN 0 ELBOW PSIG L/N 2.0 1.6 2.1 2.1 'v -
F1952P L02 STOR TK PR PSIG RRN 0 18 18 105 11" 111

F1953P FUEL STORAGE TK PR PSIG SRN 9 111 116 120 '-

F1004T FUEL TANK HE DGF BRN 72 104 7, 74 71.

F1064T G02 80 @ ELBOW )GF BRN 72 -45 -205 -151 - -
F1739T FUEL PRESS GAS DGF BRN 66 41 31 --6 " "
F1744"T HE-LN2 HT EXCH OUT DGF BRN 73 73 73 73

F1805T PRESS GAS MAN DGF RRN 70 69 68 55 1- '

N1980T TEMP TO SAMPLE RTL DGF BRN 28 28 28 23 . .

N1983T FULL FUEL PRESS BTL DGF RRN 72 70 68 6-
P0O1P 81 L02 PUMP IN PSIG L/N 2.0 2.0 700 21, r

P1O30P ENG L02 TK PRESS PSIG BRN 3.6 10.4 7.4 1." .. .
P1672P VERN FUL TK DIF PIP BRN 0 2.0 1*0 2.? :,
P1682P PRESS DIF ON L02 TK PIP BRN 0 0 0
P1762P ENG L02 TK VENT PSIG BRN 0 2.0 1.0 2s,- '
P1814P L02 TPG VLV PID BRN -6.8 2.0 5.0 11' . .

P1816P L02 SUBCOOLER PiP BRN -0.5 -0.5 4.2 3. ^  I
P1900P LAUNCHER INLET L02 PSIG BRN 0 0 3 14

P1908P PR DIFF FUEL TK PI) RRN -0.1 0 007 1*" -*
P1950P LAUNCHER INLET FUEL PSIG I/N 9 81 41 lJA "

P1763R ENG L02 TK VENT FLOW GPM L/N 0 2 3 25
P1020T B1 L02 PUMP IN DGF BRN 1D 10 10 1 "
P1054T B2 L02 PUMP IN DGF BRN 79 -290 -293 -2 --- ----
P1530T SUS L02 PUMP IN DGF BRN 7P -293 -292 -28
P1700T FUL STK DISCH DGF BRN 72 76 76 76 -
P1862T L02 SUBCOOLER OUT DGF BRN -110 -245 -274 -212 -1 -
P1869T L02 TPG DISCH DGF BRN 45 -143 -255 -280
P1887T ENG COMP AMR BYCONE DGF BRN 107 108 105 107 --

P1888T VERN CTL MAN ENV DGF BRN 94 94 94 97
P1889T VERN CTL MAN METAL DGF BPN 94 94 94 9?
P1903T LAUNCHER L02 IN DGF BRN 7R -232 -252 -257 --

P1904T B2 L02 PUMP VOL EXT DGF BRN 90 83 73 70
P190ST 81 L02 PUMP VOL INT DGF RRN 7P -288 -288 -277
P1907T B 1L02 PUMP VOL EXT DGF BRN 97 95 90 80
P1912T LAUNCHER L02 OUT DGF RRN 1H 1H 1H 1H
P1925T L02 RECIRC IN 0GF BRN 79 -294 -297 -297 7P -7^0

U19I1P L02 TK HEAD %FUL BRN 0 3 10 31 9Z L
U1902P FUL TK HEAD %FUL 8RN 5 53 94 100 1("0 Il,1
U1091V ERROR RAT DMOD OTP VOC RRN -0.F 1.1

This documEnt contains ,ntofmation affecting the national defense of the United States w~thin the meaning of the Espionage Laws, Ti'e 18
USC Sections 793 and 794 The transmission or the revelation of its contents in any manner to an unauthorized person is prohibiej t',
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1-95 428 TIME SLICE DATA

MEAS # DESCRIPTION UNIT REC 0 3 5 8 11

F1O01P L02 TANK HELIUM PSIE L/N 2,3 3.0 2.8 2.8 2.5

F1003P FUEL TANK HELIUM PSIG L/N 10 28.2 26.6 56.5 56.5

F:066P G02 80 LN @ ELBOW PSIG L/.1 2, 2.0 2.5 2,7 2,6

F1952P L02 STOR TK PR PSIG BRN 0 21 21 107 108

F1953P FUEL STORAGE TK PR PSIG BRN 6 107 111 113 113

F1004T FUEL TANK HE "GF BRN 122 128 76 76 76

F1739T FUEL PRESS GAS 63F BRN 72 1'4 21 28 32

F1744T HE-LN2 HT EXCH OUT DGF 9RN 78 71 78 80 80

F1805T PRESS GAS MAN DGF ERN 76 76 75 65 55

N1980T TEMP TO SAPPLE BTL DGF BRN 2A 2A 2A 2A 2A

M1983T FULL FUEL PRESS BTL uGF BR," 76 16 ?2 70 44

P1001P 91 L02 PUMP IN PSIG L/N 1.5 6 6.2 21.2 28.3

P1O30P EG 102 TK PRESS PSIG BRN 5.0 9.6 60 " 23.4 23.1

P1672P VERI FUL TK DIF PiD BRN 0 2.5 li! 15 15.9

P1682P PRESS DIF CN L02 TK PID BN 2A 2A C 0 .05

P1762P ENGI;NE LC2 TK VENT PSIG SRI' 0 2.6 1,5 16.4 16.0

P1814P L02 TPG VLV P10 3RN -6.8 5.1 6.3 12.3 21,.$

P1816P L02 SUBCOCLER PID 8Rf 5.4 2.4 5&," 78 7

P1900P LAUNCHER INLET L02 PSIG BRN 4 13 it4 63 36

P1908P OR DIFF FUEL TK PID 3R% 0 0 s73 1.2 1.?

P1950P LAUNCHER INLET FUEL PSIG L/% 9 81 41 36 41

P1245R T SYS FUEL FR GPM L/N C 3990 410 0 0

P1763R ENG L02 TK VENT FLOW GPW L/;" 2s2 2.2 7B 78 7!

P1023- 51 L02 PUMP IN DGF =RN 78 -293 -292 -294 -29'2

P1054T B2 L02 PUMP IN DGF BRN 7B -299 -292 -297 -207

P1530T SUS LO., PUMP I, DGF BR. 7B -293 -292 -281 -278

P1700T FUL STK DISCH DGF BRN 76 78 78 77 7'.

P1862T L02 SUBCOOLER OUT DGF BRN -65 --109 -263 -277 -285

P1669T L02 TPG DISCH DGF BRN 37 -90 -211 -245 -251

P1887T EG CO>4P AMB BYCONE DGF BRN" ID ID iD ID I.D

P1888T VERN CTL MAN4 ENV DGF BRN 112 112 112 .12 11l;

P1989T VERN CTL MAN METAL DGF BRN 111 112 112 110 110

P1903T LAUNCHER L02 IN DGF BRN 31F 1F 1 1F 1

P1904T 82 L32 PUMP VOL EXT DGF BRN ID 3.D 1D .D 1D

P1905T B1 L02 PUMP VOL INT DGF BRN 78 -290 -289 78 7-

P1906T 82 L02 PUMP VOL INT DGF BRN A 1A 1A 1A 1A

P1907T 81 L02 PUMP VOL EXT DGF BRN 105 105 100 98 95

P1912T LAUNCHER L02 OUT DGF BRN 1H 1H .I IH lI

P1925T L02 RECIRC IN DGF BRN 7B -292 -290 -296 -292

U1901P L02 TK HEAD %FUL BRN 0 4 8 31 96
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1-95 428 TIME SLICE DATA

TIME IN M.IN

MEAS # DESCRIPTION UNIT REC 0 3 5 8 1.

U1902P FUL TK HEAD %FUL BRN 7 51 91 100 10,3

U1091V ERROR RAT DMOD OTP VDC BRN

HTs document contains informatior affecting the natcnai defense of the UJ ied States w thin the mean ng of the fspiooage Laws Trtle 18,

LISC Sections i93 and 7,)4 The transmisa-on or the revelation of its contepts n nv manner to an urautnorized pcson is tvohiolted ty pq
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1-95 429 TIME SLICE DATA

TIME IN MIN
MEAS , 8ESCRIPTION UNIT REC 0 3 5 .

FIOO1P L02 TANK HELIUi-Y PSIG L/N ?<' 2.7 2.7 2.
F1003P FUEL T.'-"IK HELIU-.' PSIG L/"' 1. 28.2 26.9 57
F1066P G02 BO LN C- EL2OW PSIG L/N 2.* 2.0 2.6 ?.P
F1952P L02 STG'-. TK F: PSIG 'R': 0 21 21 ">
F1953P FUEL STORAGE PR PSIG "- 6 106 111
F1004T FUEL TANK HE DGF B-,. 1-2 128 77 77
F1064T G02 60 @ ELBOW DF -4 10' 124 -195 -1?
F1739T FJEL PRESS GAS DGF 'T'F.i., 73 43 23 .
F1744T HE-LN2 HT EXCH OUT DGF 3 '. C3 83 83 .:
F1805T PRESS GAS IAN DGF B..t.1, 73 73 72 60
N198CT TEMP TO SAi'PLE PTL DGF 61! -3L -96 -88 -C
N1983T FULL FUEL PRESS .TL )GF ., 7_- 77 77 7-'
P10 iP BI LZ PU'viP Ii; PSIG L/,' 1 5.- e7 6.2 2 -,,2
P1O30P EcIG L02 TK PRESS PSIG 7", ?.5 o. 7 22.
P16$2P Pr:ESS ':F ON L92 TK PI . r *o 0
P1762P EIG L02 TK VENT PSIG 'v', -. " 1.C I ,
P1814P L02 TPG VLV P I') - " 33 27'
P1816P L02 S:JECOLER PID e-. 4.4 4.2 4.6
P190P LAUNCFE?,- INLET L02 P 10) BP1,r' 15 14
P1908P r",, DIFF FUEL TK PID 0 . .:
P1950P LAJNCHi-ER INLET FUEL PS5 L/' 3(

t P1245R 7 SYS FU'- FR GP;l L/' 5O 400
P1763R ENG L02 T, VE'T FLOW GP' L/' 5
P1020T 1 ' 02 PX,1P IN nGF 7: 7-, 4 -2 -

P10547 92 L2 PJMF IPL E'CF F' - -29: ' -
P1530T SUS L02 PU;MP IN DGF F,.N 7' -2"3, - 4)..
P700T FLIL STK DISCH DGF 8RN 3, 7C
P1862 T LC2 SL'.OOLER OUT DGF P,N -,. -3-2U -.
P1869T L0 2 TPG D!SCH DSF BRN -4 _L 5-, -2..
P1887T E!IG rO;!P Afl' FYCONE OGF >, :,: " V 31 1.
P1883 VE RN C T.I !MA 1, E!.V DGF P F ' -, 1
P1839T ER: CT L t4; %', DGF 3. A., L.f i" 8
P1903T LALNCY7FR L02 IN DC7- .F 31
P1904T 2 L,2 ,' IUMP VOL EXT D C F B , , . .
P1905T  E 1 L02 D'JNP VOL INT CGF 3R' ' -' -' -
P1906T E2 ,-.2 -L, IP VOL I ,T DOW C 3 " .A .A "1A
P19CTT 'i L02 P L'jP VOL EXT i 8CF B 7' .
P1912T LAUNCHER L02 OUT DGF BRN 58 -195 -234 -2D6
P1925T L02 RECIRC IN DGF BRN 7D -292 -290 -296

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 reveldtion of its conteots n any manner to an unauthorized person is prohib;ted by lw
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* 1-95 429 TIME SLICE DATA

TIME IN MI,
MEAS # DESCPIPTION UJNIT REC 0 3 5

U1901P L02 TK HEAD %FUL P"'N C 2 7 '5
U1902P FUL TK HEAD %FJL i3~ 9/ -'

This document contains information affecting the national defense of the United States within the meaning of the Espionage Laws, Title 18,
USG, Sections 793 and 194 The transmission or the revelation of its contents in any manner to an unauthorized person is prohibited by law,
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NMI EM 1310

CONVAIR ASTRONAUTICS r._ 12

1-95 430 TVE SLICE DATA

TI"E I" "'
4FAS 0 7YSCRIPTIO'M U:!IT RrC 13 5 1 -1

F1OO1P L02 TANK HELIU' PSIG L/" ?4 ".7 ?09 '* Po4 "*t4

FIOO3P F1JFL TAX< HELIUM,  PSIS L/"t 9 , n I?* n 1- "o

F1066P G02 10 LN P FLSOIW PSI" L/M 2.0 1.9 20 2'.? '.1 -.4

F1952P L02 STOP TK DP P5IG nI' 0 20 20 in= 1,15 116

F1953P FUEL STORAGE TK PR PSIG PN', 9 111 113 i 31 lt 0

FIOO4T FUEL TANK HE rOGF R D 0 i 72' 7' -" "

F1064T G02 60 P ELBOW r)GF '" 70 -1 1 -217 -199 -1n -140

F1739T FUEL PRESS GAS ")GF 7" 62 45 45 .- 40 42

F1744T 4E-L'2 HT EXCH OUT .GF o, 5' 5. 69 ,- AC -

F1805T PRFSS GAS MAN r)GF P?% 72 72 72 7

N1980T TEMP TO SAMPLE QTL r)GF n":' 25 1S 7f " "

N19S3T FULL FUEL DRESS PTL .0,9F pr. r. t A 67 IfA

P10010 MI L02 DUPI, I PSIG L/" 2! -,i e, e, i ',".1

P1030P PNG LO2 T'( PPFSS PSInr ;': , P"*. 10,4, , ,, -,

01672P VER' UL TK MP 0T') " "0 .1 " "r

P1682P OPES5 ,)IF O.' LO? TK P1i "'" 0 " °'" :'

P1762P E!G LO? TK VE"T PSIG I"' r ?,' 5 ?_, . .

P1816 D  LO2 sUrcOCLEr ") n ,o P- 0 , " .
P19000  LAUICHR I'LET LO? P5I( .',, 0 .,
P1908P PR DIFI: FUCL TK ' -" . '.9 ' , .:" "

P1950P LAUNICHEP INLET F'I L PSTr L/N, ' 111 '1_ '

P1763r EMG LO TK VE"T FLO'W GC.' L./ C i "

P1O20T R1 L')? Ptl"P I rF 7", 7- -?9= - o' ,
0 01054T S? LO? PU"'P I! r)F ' .7 2 _Vl - - -

01530T IS Lr ')!)"P IP' r)Gr 7'.1 '7 -2., -. . -(I -1

r1700T FUL 'Tr .r)rCH r)r f . A 77 7' -7 77

01862T LO? cUPC0L=  ("IT rU", ' '... -s . .. .
0 1369 T  LM 2 T~ r r)ISCH'4 " F -'" " .] ,, _ - _, ,' , _,- _ .

' ~D187T 7'"G 0 -"P A' '  7YYC'3 ' ' =  "'r- " . 7 ,-, = -" t,

-' PISCST V!?N CTL '.IA! ":V rI9 ." " ' : .- - -
P1389T VEPdi CTL 7'A "f-T.' L . .. ,3 r:. ,, - ,

1'1901T LA'J 'CWEP Ln2 I 7" -7"'. -7 -- '-

D904T P2 LO2 PU"" V'L EXT ")GF A. ,7 i', " 4

"1 05T rl LO? PU'l" VOL I!'T r - " 7'" -?.SL - - ' -" : " - "'"

PI P07T 1 LO' PUP VL ;XT '~f - 7" " '7 XT 7- ,
D1912T LM]U.rHEr LO? "11T "'. . , V, 1'' i,. i,, ,,1
P l 25T Lf2 ' ."CJT,. If' 71 F- .. . '." - _. - . , _ e _- -

Ul)O!P LVP T' 1l-A rStJL ,-,, ? 7 "

U1902P ,:UL TK LlIAr, A'6II ,A,.' 6 ' 0"2 ' '"

U1091V E'RO R "AT D"Or DTI -OTP

This document contains information affecting the national defense of the United States within the meaning of the Espionage Laws, d ie 18

USC, Sections 793 and 794 The transmission or the revelation of its contents in any manner to an unauthorized person is piohibitiJ by law
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h ,.C O.NfJDE.WFIt, 1310

CONVAIR ASTRONAUTICS " 13

1-95 431 TINE SLICE DATA

TIME IN MIN
MEAS # DESCRIPTION UNIT REC 5 3 5 8 11 14

FIOOlP L02 TANK HELIUM PSIG L/N 2.2 2.8 2.7 2.7 7.7 "@5
F1003P FUEL TANK HELIUM PSIG L/N 9.3 28.7 27.2 58.0 5P, 5,O0

F1066P G02 80 LN @ ELBOW PSIG L/N 2.0 le6 2.1 2*1 "'. ".?
F1952P L02 STOR TK PR PSIG RRN 0 18 18 105 !04 11PS
F1953P FUEL STORAGE TK PR PSIG 8RN 9 11 116 120 11" 171

F1004T FUEL TANK HE DGF SRN 72 104 7-1 74 74 ?

F1064T G02 80 ELBOW GF BRN 72 -45 -205 -151 -' -
F1739T FUEL PRESS GAS DGF BRN 66 41 31 36 0 '

F1744T HE"LN2 HT EXCH OUT DGF RRN 73 73 73 73 71.

F1805T PRESS GAS MAN DGF RRN 70 69 68 55
N1980T TEMP TO SAMPLE BTL DGF BRN 28 28 28 21
N1983T FULL FUEL PRESS BTL DGF RRN 72 70 68 6"
P1001P 81 L02 PUMP IN PS1G L/N 2.0 2.0 7,0 21 -

P1030P ENG L02 TK PRESS PSIG BRN 3.6 10.4 7.4 12.2 - -
P1672P VERN FUL TK DIF PID BRN 0 2*0 1*0 2.' :'-',
P1682P PRESS DTF ON L02 TK PID BRN 0 0 0
P1762P ENG L02 TK VENT PSTG BRN 0 2.0 1.0 2.9, '
P1814P L02 TPG VLV PID BRN -6.8 2.0 5.0 11,' -"

P1816P L02 SUBCOOLER PTD BRN -0.5 -0.5 4.2 37 's--
P1900P LAUNCHER INLET L02 PSIG BRN 0 0 3 14 "
P1908P PR DTFF FUEL TK PlD RRN -0.1 0 0.7 1.- 4 .'

P1950P LAUNCHER INLET FUEL PSIG L/N 9 81 41 JA "
P1763R ENG L02 TK VENT FLOW GPM L/N 0 2 3 25
P1020T 81 L02 PUMP IN DGF BRN 1D 10 1D 1' -.
P1054T 82 L02 PUMP IN DGF BRN 79 -290 -293 -296 ---- ---
P1530T SUS L02 PUMP IN DGF BRN 79 -293 -292 -28? -r

P1700T FUL STK DISCH DGF BRN 72 76 76 76 - 71
P1862T L02 SUBCOOLER OUT DGF BRN -110 -245 -274 -291 -
P1869T L02 TPG DISCH DGF SRN 45 -143 -255 -280 -'" -

P1887T ENG COMP AMB BYCONE DGF SRN 107 108 105 107 7
P1888T VERN CTL MAN ENV DGF BRN 94 94 94 91 '

P1889T VERN CTL MAN METAL DGF BRN 94 94 94 9 "
P1903T LAUNCHER L02 IN DGF BRN 7R -232 -252 -257 ' "

P1904T B2 L02 PUMP VOL EXT DGF BRN 90 83 73 70
P1905T 81 L02 PUMP VOL TNT DGF RN 78 -288 -288 -277 7

P1907T B1L02 PUMP VOL EXT DGF BRN 97 95 90 80 7 -

P1912T LAUNCHER L02 OUT DGF BRN 1H 1H 1H 1H 1';
P1925T L02 RECIRC IN DGF BRN 78 -294 -297 -297 7A -?2Q
U1901P L02 TK HEAD SFUL BRN 0 3 10 31 94 q9
U1902P FUL TK HEAD SFUL RAN 5 53 94 100 100 100
U1091V ERROR RAT DMOD OTP VDC BRN -0.5 2.2

This document contains infomation 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 prohibiteo by IP
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) 6 N~ NT1111310
CONVAIR ASTRONAUTICS -m 14

J

1-95 428 SEQ DATAJ

TIME PEN # MEAS # DESCRIPTION ACT DEACT

) 0:00 a N1912X FUEL LOAD START SW X
0,00 2 N1901X 1: PREPRES I VLV CLSD X
000 47 N1925X L02 COOLDOWN ST SW X
0.00 48 N1926X L02 TK VENT VLV CLSD X

0.41 3 N1902X F FINE LOAD VLV CLSD X
0.41 11 P1966X F MSL F/D VLV CLSD x
0.41 15 N1919X F STK PRESS CLSD X

0.42 10 N1914X F FINE LOAD VLV OPEN X
0.42 13 N1917X F GRO F/D VLV CLSD X
0.44 14 N1918X F GND F/D VLV OPEN X

0.45 12 P1967X F MSL F/D VLV OPEN X
0.47 26 N1890X INTER FUL STK PRESS X
0.63 19 N1943X F LN LG DET/INTERM X
0*82 17 N1922X FUL RAPID LD SIGNAL X
1.80 18 N1923X FUL RAPID V'.V CLSD X
1.85 4 N1903X FUL RAPID LD VLV OON X

2*09 52 N1932X L02 TOPPING VLV CLS9 X

2.09 64 N1968X L02 MSL F/D VLV CLSD X
. - 2.09 43 N1906X L02 FINE LD VLV CLSD X

2.10 50 N1930X L02 GND F/D VLV OPEN X
2.11 49 N1929X L02 GND F/D VLV CLSD X
2.11 53 N1933X L02 TOPPING VLV OPEN X

2.12 16 N1921X FUEL LOADING PRESS X
-01 2.12 51 N1931X L02 FINE LD VLV OPEN X

2.13 44 N1907X L02 STK P VLV A CLSD X

2.13 54 N1934X L RAPID LD VLV CLSD X

2.13 63 N1967X L02 MSL F/D VLV OPEN X
V 2.21 44 N1907X L02 STK P VLV A CLSD X

2.23 44 N1907X L02 STK P VLV A CLSD X
2.28 56 N1949X L02 LN LIO DET/INTRM X

2.30 66 N1891X L02 NOT IN UPPER LN X
2.32 42 N1905X L RAPID LD VLV OPEN X
2.36 44 N1907X L02 STK P VLV A CLSD X
2.78 56 N1949X L02 LN LIO DET/INTR. X
3.57 56 N1949X L02 LN 11 DET/INTRM X

4.06 27 N1969X AA FUEL 90% PROBE X
S4*08 4 N1903X FUL RAPID LD VLV OPN X

4.14 18 N1923X FUL RAPID VLV CLSD X
4.43 78 P1898X HW PROBE @ STA 910 X
4o44 79 P1899X AA PROBE @ STA 910 X
4.60 15 N1919X F STK PRESS CLSD X
5.74 79 P1899X AA PROBE @ STA 910 X
5.75 78 P1898X HW PROBE @ STA 910 X
6*43 6 P1999X MSL FUELED 100% X

This document contains information affecting the national defense of the United States within the meaning of the Tsponage Laws ile 18,

USC, Sections 793 and 794 The transmission or the revelation of ,ts contents in any manner to an uiaulthornied person is pohbib:ted by law
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) CONVAIR ASTRONAUTICS M1

1-95 428 SEQ DATA

TIME PEN # MEAS 9 DESCRIPTION ACT DEACT

)6.44 3 N1902X F FINE LOAD VLV CLSD X
6.44 10 N1914X F FINE LOAD VLV OPEN X
6.44 29 N1971X AA FUEL 100% PROBE X

'I6.45 12 P1967X F MSL F/D VLV OPEN X
6.48 11 P1966X F MSL F/D VLV CLSD X
6.49 14 N1918X F GND F/D VLV OPEN X

)6.53 13 N1917X F GRD F/D VLV CLSD X
6.56 6 P1999X MSL FUELED 100% X
6.57 29 N1971X AA FUEL 100% PROBE X
6.74 55 N1936X L02 LOADING PRESS X
6.78 44 N1907X L02 STK P VLV A CLSD X
6.88 65 N1889X INTER L02 STK PRESS X
7.18 79 P1899X AA PROBE 0 STA 910 x
7.45 76 P1896X HW PROBE 0 STA 888 X
7o45 77 P1897X AA PROBE 0 STA 888 X
7.61 79 P1899X AA PROBE @ STA 910 X
7.67 75 P1895X AA PROBE 0 STA 866 X
7.67 79 P1899X AA PROBE 0 STA 910 x

)8.97 37 P1890X HW PROBE I STA 700 X
9.22 79 P1899X AA PROBE @ STA 910 X
9.28 79 P1899X AA PROBE @ STA 910 X
9.29 77 P1897X AA PROBE @ STA 888 x
9.39 77 P1897X AA PROBE 0 STA 888 X
9.43 38 P1891X AA PROBE 0 STA 700 X

)9.84 31 N1973X HW L02 RAPID SIG/90% X
9.90 42 N1905X L RAPID LD VLV OPEN X
9.96 54 N1934X L RAPID LD VLV CLSD X
11.58 33 N1975X HW L02 FIN SIG 99% X
11.58 46 P1998X MSL L02 0 100% X
11.59 51 N1931X L02 FINE LD VLV OPEN X

11.62 43 N1906X L02 FINE LD VLV CLSD x
11.62 49 N1929X L02 GND F/D VLV CLSD X
11.63 50 N193OX L02 GND F/D VLV OPEN X

)11.72 66 N1891X L02 NOT IN UPPER LN X
12.18 56 N1949X L02 LN LIQ DET/INTRM X
12.73 62 N1966X L02 DRAIN COMPLETE X
12.73 63 N1967X L02 MSL F/D VLV OPEN X
12.76 52 N1912X L02 TOPPING VLV CLSO X
12.76 64 N1968X L02 MSL F/D VLV CLSD X

)12.80 50 N1930X L02 GND F/D VLV OPEN x
12.82 49 N1929X L02 GND F/D VLV CLSD X
12.84 49 N1929X L02 GND F/D VLV CLSD X
12.84 50 N193OX 102 GND F/D VLV OPEN x

12.96 44 N1907X 102 STK P VLV A CLSD X

This document contains information affecting the national defense ot the United States viiihin the meaning of the Espionage Laws Title AB
USC, Sections 793 and 794 The transmission or the revelation of its contents in any manner to an unauthoriied person is prohibted by law
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CONVAIR ASTRONAUTICS PUAI4.____

) 1-95 428 SEQ DATA

TIME PEN # MEAS # DESCRIPTION ACT DEACT

13.06 43 N1906X 102 FINE LD VLV CLSD x

13.08 51 N1931X L02 FINE ID VI', OPEN X

13.10 56 N1949X 102 LN LIO DET/INTRM X

13.27 66 N1891X 102 NOT IN UPPER IN x

13.28 47 N1925X 102 COOLDOWN ST SW X

13.28 51 N1931Y L02 FINE ID VLV OPEN X

13.30 43 N1906X 102 FINE ID VLV CLSD X

13.85 33 N1975X HW 102 FIN SIG 99% X

14.11 65 N1889X INTER 102 STK PRESS x
14.64 66 N1891X L02 NOT IN UPPER IN X

14.79 50 N193OX 102 GND F/D VLV OPEN x

14.80 52 N1932X L02 TOPPING VLV CLSD X

14.80 59 N1963X L MAIN DRN VLV CLSD X

14.81 49 N1929X 102 GND F/D VLV CLSD X

14.81 64 N1968X 102 MSL F/D VLV CLSO X

14.82 66 N1891X 102 NOT IN UPPER INx
14.83 53 N1933X L02 TOPPING VLV OPEN X

14.85 60 N1964X L MAIN DRN VLV OPEN X

*14.85 63 N1967X 102 MSL F/D VLV OPEN X

14.86 46 P1998X MSL 102 @ 100% X

16.32 31 N1973X HW 102 RAPID SIG/90%

This document contains information affecting the national defense of the Unit~d 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 piohibited by law.
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CONVAIR ASTRONAUTICS PUF

1-95 428 SEQ DATA

NOTE

1. THESE PENS ACTIVATED THROUGHOUT THE TEST

7 N1911X EMER MSL PRESS COND
9 N1913X F PREPRESS VLV 1 OPN

22 N1956X FUEL STK VT VLV CLSD
23 N1960X F MAIN DRN VLV CLSD
24 N1961X F MAIN DRN VLV OPEN
40 P1893X AA PROBE @ STA 793
45 P1988X MSL L02 P 95%
57 N1951X PRESS DUCT FUEL SNSR
58 N1962X LN2 VENT VLV OPEN
68 F1897X FLIGHT HE 1 VLV CLSD
69 N1892X LN2 LOAD VLV CLSD
70 N1893X LN2 LOAD VLV OPN
71 N1894X LN2 STK P VLV CLSD
72 N1895X LN2 STK VENT VLV NCL

2. THESE PENS DEACTIVATED THROUGHOUT THE TEST

5 P7997X MSL FUELED 95%
20 Nl955X FUEL DRAIN START SW
25 N1965X FUL DRAIN COMPLETE
28 N1970X AA FUEL 95% PROBF
30 N1972X AA FUEL 99s89% PROBE
32 N1974X HW LOZ SU 95% SIG
35 N1977X HW L02 TOPG COF SIG
36 N1978X HW L02 EM SIG 100.2%
39 P189pX HW PROSE @ STA 793
67 F1896X LN2 INFLIGHT HE LOAD
73 P1673X L02 ST TK FULL
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.
USC, Sections 793 and 794 The transmission or the revelation of its contents in any manner to an unauthori-d person is prohibited by faw.
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SK6U~~ 1310

CONVAIR ASTRONAUTICS is-

195 429 SEQ DATA

TIME PEN * MEAS # DESCRIPTION ACT DEACTF 0.00 8 N1912X FUEL LOAD START SW X
0.00 2 N1901X F PREPRES 1 VLV CLSD X
0.00 47 N1925X L02 COOLDOWN ST SW X
0.00 48 N1926X L02 TK VENT VLV CLSD X

0.02 9 N1913X F PREPRESS VLV 1 OPN X
0.40 3 N1902X F FINE LOAD VLV CLSD X
0.40 8 N1912X FUEL LOAD START SW X

0.41 9 N1913X F PREPRESS VLV 1 OPN X
0.41 11 P1966X F MSL F/D VLV CLSD X

0.41 13 N1917X F GRO F/D VLV CLSD XIi. 0.41 15 N1919X F STK PRESS CLSD X

0.42 2 N1901X F PREPRES 1 VLV CLSD X
0.43 10 N1914X F FINE LOAD VLV OPEN X

0.44 14 N1918X F GND F/D VLV OPEN X

0.45 12 P1967X F MSL F/D VLV OPEN X
0.47 26 N1890X INTER FUL STK PRESS X
0.62 19 N1943X F LN LIO DET/INTERM X

0.82 17 N1922X FUL RAPID LO SIGNAL X

1.81 18 N1923X FUL RAPID VLV CLSD X

2.09 16 N1921X FUEL LOADING PRESS X
2.11 43 N1906X L02 FINE LD VLV CLSD X

2.11 52 N1932X L02 T3PPING VLV CLSD X

2.11 64 N1968X L02 MSL F/D VLV CLSD X
2.11 66 N1891X L02 NOT IN UPPER LN x
2.12 50 N1930X L02 GND F/D VLV OPEN X

2.13 49 N1929X L02 GND F/D VLV CLSD X
2.13 53 N1933X L02 TOPPING VLV OPEN X
2.14 44 N1907X L02 STK P VLV A CLSD X

2.14 51 N1931X L02 FINE LD VLV OPEN X
2.14 54 N1934X L RAPID LD VLV CLSD X
2.15 63 N1967X L02 MSL F/D VLV OPEN X

2.20 42 N1905X L RAPID LD VLV OPEN X
2.22 44 N1907X L02 STK P VLV A CLSD X

2,25 44 N1907X L02 STK P VLV A CLSD X
2.32 56 N1949X L02 LN LI DET/INTRM X
2.41 44 N1907X L02 STK P VLV A CLSD X
293 56 N1949X L02 LN LI DET/INTRM X
3.72 56 N1949X L02 LN LI DET/INTRM x

' 4.06 27 N1969X AA FUEL 90% PROBE x
4.15 18 N1923X FUL RAPID VLV CLSD X

4*50 79 P1899X AA PROBE 0 STA 910 X
4.62 15 N1919X F STK PRESS CLSD X
4.71 78 P1898X HW PROBE ( STA 910 X
5.28 78 P1898X HW PROBE @ STA 910 X

This document contains information affecting the national dtfense of the Unit.d States within the meaning of the Espionage Laws, Title 18,

USC, Sections 793 and 794 The tr4trsmission or the revelation of its contents in any manner to an unauthorized person is prohibited by law
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-~Nft~tMIDI
CONVAIR ASTRONAUTICS W1

195 429 SEO DATA

TIME PE'4 # NEAS 0 DESCRIPTION ACT DEACT

5.28 79 P18'19X AA PROBE C STA 910 x
6.34 29 N1971X AA FUEL 1001 PROBE x
6.35 6 P1999X NSL FUELED 100% x

6.35 10 Niq'.4X F FINE LOAD VLV OPEN X
6&36 3 N1902X F FINE LOAD VLV CLSD x
6.36 12 P1967X F MSL F/D VLV OPEN x
6.40 11 P1966X F NSL F/O VLV CLSD x
6.41 14 N1918X F GND F/D VLV OPEN x
6o44 13 N1917X F GRD F/D VLV CISO x
6.48 6 P1999X M1SL FUELED 100% X
6.48 29 N1971X AA FUEL 1001 PROBE
6o65 56 N1949X 102 IN LIO DET/INTRN x
6o68 44 06190IX 102 ST1K P VLV A CLSD
6.81 65 N1889X INTER 102 STK PRESS x
7.09 78 P1898X HW PROBE @ STA 910 X
7.10 79 01899X AA PROBE @ STA 910 x
7.38 76 P1896X 14W PROBE C STA 888 X
7.39 77 P1897X AA PROBE C STA 886 X X
7.48 77 P1897X AA PROBE 0 STA 888
7.58 78 P1898X 14W PROBE C STA 910 x

7.62 78 P1898X 14W PROBE C STA 910 X
7.63 74 P1894X 102 95% EMERG COF X
8.21 77 P1897X AA PROBE C STA 888 X
8.67 51 N1931X 102 FINE ID VLV OPEN X
8.68 44 N1907X L02 STK P VLV A CISD X
8.68 53 N19SSX L02 TOPPING VLV OPEN x
8.69 43 N1906X L02 FINE ID VLV CLSD X
8.70 42 N1905X L RAPID LD VLV OPEN X
8.70 52 N1932X L02 TOPPING VLV CISO X

8.76 49 N1929X L02 GND F/D VLV CLSD x
8.76 54 N1934X L RAPID LD VLV CISD x
8.77 50 N1930X 102 GND F/D VLV OPEN x
8.78 63 N1967X 102 MSL F/D VLV OPEN x
8.81 64 N1968X L02 MSL FlO VLV CLSD X
9.00 50 N1930X L02 GND FlO VLV OPEN xI
9.01 49 N1929X L02 GND FlO VLV CLSO
9005 49 N1929X L02 GND F/D VLV CLSD X
9.07 50 N193OX L02 GND FlO VLV OPEN X
9o16 47 N1925X L02 COOLDOWN ST SW
9.17 48 N1926X 102 TK VENT VLV CISD x
9.28 66 N1891X L02 NOT IN UPPER IN x
9.73 65 N1869X INTER 102 STK PRESSc
10.19 50 N193OX L02 GNO PlO VLV OPEN X
10.19 59 N1963X L MAIN DRN VLV CLSD X

This document contains information affecting the national defense of the Unitcd 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 i, prohibited by law
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CONVAIR ASTRONAUTICS 20

195 429 SEO DATA

TIME PEN # MEAS J DESCRIPTION ACT DEACT

10.20 52 N1932X L02 TOPPI.r 'JLV' CLSD X
10.21 49 N1929X L02 GPD F/ VLV CLSD X
10.21 53 141933X L02 TOPPING VLV no0e- X
10.22 64 10196?X L02 MSL F/D VLV CLSD x
10.23 66 N1891X L02 NOT III UPDER L' x
10.24 60 N1964X L ",IK D001 VLV ODEN x
10.26 63 N1967X L02 '%SL F/ "Ll OPEN Y

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 M 2

195 429 SEO DATA

NOTE

lo THESE PENS ACTIVATED THROUGHOUT THE TEST

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

24 N1961X F MAIN DRN VLV OPEN
45 P1988X MSL L02 @ 95%
46 P1998X MSL L02 0f 100%

55 N1936X L02 LOADING PRESS
57 N1951X PRESS DUCT FUEL SNSR
r.8 N1962X LN2 VENT VLV OPEN

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

r70 N1895X LN2 LOAD VLV OPN

71 N1894X LN2 STK P VLV CLSD
72 N1895X LN2 STK VENT VLV NCL
75 P1895X AA PROBE 0 STA 866

2. THESE PENS DEACTIVATED THROUGHOUT THE TEST

5 P1997X MSL FUELED 95%
20 N1955X FUEL DRAIN START SW

25 N1965X FUL DRAIN COMPLETE
28 M!970X AA FUEL 95% PROBE
30 N1972X AA FUEL 99*89% PROBE

31 N1973X HW L02 RAPID SIG/90%
32 N1974X HW L02 BU 95% SIG
33 N1975X HW L02 FIN SIG 99%

35 N1977X HW L02 TOPG COF SIG
36 N1978X HW L02 EM SIG 1002%
37 P1890X HW PROBE @ STA 700

38 P1891X AA PROBE @ STA 700
39 P1892X HW PROBE @ STA 793
40 P1893X AA PROBE @ STA 793
62 N1966X L02 DRAIN COMPLETE
67 F1893X LN2 INFLIGHT HE LOAD

73 P1673X L02 ST TK FULL

3. PEN #4 DID NOT INK

4 N1903X FUL RAPID LD VLV OPN

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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VM

195 430 SEQ DATA

TIME PEN 0 MEAS # DESCRIPTION ACT DEACT

r 0.00 8 N1912X FUEL LOAD START SW X
0.00 2 N1901X F PREPRES 1 VLV CLSD x
0.00 47 N1925X L02 COOLDOWN ST SW X
0.00 48 N1926X L02 TK VENT VLV CLSD X
0.02 9 N1913X F PREPRESS VLV 1 OPN X
0.42 15 N1919X F STK PRESS CLSD X
0.43 3 N1902X F FINE LOAD VLV CLSD X
0.43 8 N1912X FUEL LOAD START SW X
0.43 9 N1913X F PREPRESS VLV 1 OPN X
0.43 11 P1966X F MSL F/D VLV CLSD X
0.44 2 N1901X F PREPRES 1 VLV CLSD X
0.44 13 N1917X F GRD F/D VLV CLSD X
0.45 10 N1914X F FINE LOAD VLV OPEN X

0.46 14 N1918X F GND F/D VLV OPEN X
0.47 12 P1967X F MSL F/D VLV OPEN X
0.47 26 N1890X INTER FUL STK PRESS X
0.71 62 N1966X L02 DRAIN COMPLETE X

1.00 17 N1922X FUL RAPID LD SIGNAL X
1.93 18 N1923X FUL RAPID VLV CL5) X
2.17 43 N1906X L02 FINE LD VLV CLSD X
2.17 52 N1932X L02 TOPPING VLV CLSD X
2.17 64 N1968X L02 MSL F/D VLV CLSD X

2.18 16 N1921X FUEL LOADING PRESS X
2.18 50 N1930X L02 GND F/D VLV OPEN X
2.19 44 N1907X L02 STK P VLV A CLSD X
2.19 49 N1929X L02 GND F/D VLV CLSD X
2.19 53 N1933X L02 TOPPING VLV OPEN X
2.20 51 N1931X L02 FINE LD VLV OPEN X
2.20 54 N1934X L RAPID LD VLV CLSD X
2.21 63 N1967X L02 MSL F/D VLV OPEN X
2.25 42 N1905X L RAPID LD VLV OPEN X
2.28 44 N1907X L02 STK P VLV A CLSD X
2.32 66 N1891X L02 NOT IN UPPER LN X
2.37 56 N1949X L02 LN LIO DET/INTRM X
2.76 56 N1949X 102 IN LIO DET/INTRM X

3.32 56 N1949X L02 LN LID DET/INTRM
3.91 56 N1949X L02 LN LIO DET/INTRM X
4.26 27 N1969X AA FUEL 90% PROBE X
4.28 4 N1903X FUL RAPID LD VLV OPN X
4.31 79 P1899X AA PROBE 0 STA 910 X
4.33 79 P1899X AA PROBE 0 STA 910 X
4.35 18 N1923X FUL RAPID VLV CLSD X

4.55 56 N1949X L02 LN LIO DET/INTRM x
4.59 77 P1897X AA PROBE @ STA 888 X

This document rcntains information affecting the national defense of the United States within the meaning of the Espionage L,,es, Title '8,
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195 430 SEQ DATA

TIME PEN # MEAS I DESCRIPTION ACT DEACI

4.59 78 P1898X Hi. PROBE @ STA 910 x

4.68 15 N1919X F STK PRESS CLSD X

4.72 77 P1897X AA PROBE @ STA 888 x

4.96 79 P1899X AA PROBE 0 STA 910 x
6.71 6 P1999X MSL FUELED 100% X

6.71 10 N1914X F FINE LOAD VLV OPEN X

6.71 29 N1971X AA FUEL 100% PROBE X

6.72 3 N1902X F FINE LOAD VLV CLSD X

6.73 12 P1967X F MSL F/D VLV OPEN X

6.76 11 P1966X F MSL F/D VLV CLSD X

6.84 6 P1999X MSL FUELED 100% X

6.84 29 N1971X AA FUEL 100% PROBE X

6.89 17 N1922X FUL RAPID LD SIGNAL X

6.99 55 N1936X L02 LOADING PRESS X

7.03 44 N1907X L02 STK P VLV A CLSD X

7.07 76 P1896X HW PROBE t STA 888 X

7.10 76 P1896X HW PROBE 0 STA 888 X

7.17 65 N1889X INTER L02 STK PRESS X

7.19 76 P1896X HW PROBE m STA 888 x

7.20 79 P1899X AA PROBE @ STA 910 x

7.28 14 N1918X F GND F/D VLV OPEN X

7e28 19 N1943X F LN LIO DET/INTERM X

7.31 13 N1917X F GRD F/D VLV CLSD X

7.57 75 P1895X AA PROBE @ STA 866 X

p 7o57 79 P1899X AA PROBE @ STA 910 X

8092 37 P1890X HW PROBE @ STA 700 X

9.08 79 P1899X AA PROBE @ STA 910 X

9.10 42 N1905X L RAPID LD VLV OPEN X

9.10 44 N1907X L02 STK P VLV A CLSD X

9.10 77 P1897X AA PROBE @ STA 888 X

9.15 54 N19?4X L RAPID LD VLV CLSD X

9*19 38 P1891X AA PROBE @ STA 700 X

9*20 79 P1899X AA PROBE @ STA 910 x

9.32 54 N1934X L RAPID LD VLV CLSD X

9.37 42 N1905X L RAPID LD VLV OPEN X

9.37 44 N1907X L02 STK P VLV A CLSD X

9.88 31 N1973X HW L02 RAPID SIG/90% x

1000 42 N1905X L RAPID LD VLV OPEN x

10.00 44 N1907X L02 STK P VLV A CLSD X

10.05 54 N1934X L RAPID LD VLV CLSD x
11.80 46 P1998X MSL L02 b 100% X
11.81 33 N1975X HW L02 FIN SIG 99% x

11.81 51 N1931X L02 FINE LD VLV OPEN X

11.83 43 N1906X L02 FINE LD VLV CLSD 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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195 430 SEQ DATA

TIME PEN #f MEAS 0 DESCRIPTION ACT ,/

11e84 49 N1929X L02 GND F/D VLV CLSD X
11.85 50 N1930X L02 GND F/D VLV OPEN X

11.95 66 N1891X L02 NOT 11 UPPER LN X

12.38 56 N1949X L02 L, LIT DET/I-;TRM X
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195 430 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 DRN VLV CLSD
24 N1961X F MAIN DRN VLV OPEN

40 P1893X AA PROBE @ STA 793
45 P1988X MSL L02 @ 95%
57 N1951X PRESS DUCT FUEL SNSR

58 N1962X LN2 VENT VLV OPEN
59 N1963X L MAIN DRN VLV CLSD
60 N19'64X L MAIN DRN VLV OPEN

68 F1897X FLIGHT HE 1 VLV CLSD

69 N1692X LN2 LOAD VLV CLSD
70 N1893X LN2 LOAD VLV OPN
71 N1894X LN2 STK P VLV CLSD

72 N1895X LN2 STK VENT VLV NCL

2. THESE PENS DEACTIVATED THROUGHOUT THE TEST

5 P1997X MSL FUELED 95%
20 N1955X FUEL DRAIN START SW
25 N1965X FUL DRAIN COMPLETE

28 N1970X AA FUEL 95% PROBE
30 N1972X AA FUEL 99.89% PROBE

32 N1974X HW L02 BU 95% SIG

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
73 P1673X L02 ST TK FULL
74 P1894X L02 95% EMERG COF

This document contains information affecting the national defense of the Unit~d 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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V. 19- 431 SEQ DATA

TIME PEN N MEAS # DESCRIPTION ACT DEACT

0.00 8 N1912X FUEL LOAD START SW X

0.00 2 N1901X F PREPRES 1 VLV CLSD x
0.00 47 N1925X L02 COOLDOWN ST SW X
0.00 48 N1926X L02 TK VENT VLV CLSD X
0e02 9 N1913X F PREPRESS VLV I OPN x
0.41 3 N1902X F FINE LOAD VLV CLSD X
0.41 8 N1912X FUEL LOAD START SW 1
0.41 9 N1913X F PREPRESS VLV 1 OPN X
0.41 11 P1966X F MSL F/D VLV CLSD X
0.41 13 N1917X F GRD F/D VLV CLeD X
0.42 2 N1901X F PREPRES 1 VLV CLSO X
042 15 N1919X F STK PRESS CLSD X
043 10 N1914X F FINE LOAD VLV OPEN X
0.44 14 N1918X F GND F/D VLV OPEN X
0.46 12 P1967X F MSL F/D VLV OPEN X

W047 26 N1890X INTER FUL STK PPESS X
0.62 19 N1943X F LN LIO OET/INITFRM X
0.67 15 N1919X F STK PRESS CLS X
0.85 17 N1922X FUL RAPID LD SIGNAL x
1.82 18 N1923X FUL RAPID VLV CLSD x
1.86 15 N1919X F STK PRESS CLSD X
1.87 4 N1903X FUL RAPID LD VLV OPN x

2.12 43 N1906X L02 FINE L1 VLV CLSD X
2.12 50 N1930X L02 GND F/D VLV OPEN X

2.12 64 N1968X L02 MSL Fi) VLV CLSD x
2.13 49 N1929X L02 GND F/D VLV CLSD X
2.13 52 N1932X L02 TOPPING VLV CLSD X
2.13 66 N1891X L02 NOT IN UPPEP LN X
2.14 44 N1907X L02 STK P VLV A CLSD x
2.14 51 N1931X L02 FINE LD VLV OPEN X
2o14 53 N1933X L02 TOPPING VLV OPEN X
2.15 54 N1934X L RAPID LD VLV CLSO X
2.16 63 N1967X L02 MSL F/1) VLV OPEN X

-* 2.20 42 N1905X L RAPID LD VLV OPEN x
2.23 44 N1907X L02 STK P VLV A CLSD X
2.38 56 N!949X L02 LN LIQ DET/INTRM X
2.42 44 N1907X L02 STK P VLV A CLSD X
2.50 44 N1907X L02 STK P VLV A CLSD x
2.80 62 N1966X L02 DRAIN COMPLETE X
2.88 56 N1949X L02 LN LIO DET/INTRM X
3.50 56 N1949X .02 LN LIO DET/INITRM x
4.05 27 N1969X AA FUEL 90% PROBE x
4.07 4 N1903X FUL RAPID LD VLV OPN x
4&.14 18 N1923X FUL RAPID VLV CLSD X
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-* 195 431 SEQ DATA

TIME PEN 0 MEAS I)ESCRIPTION ACT DEACI

4.43 79 P1899X AA PROSE & STA 910 X
4.49 15 N1919X F STK PRESS CLSD x
4.72 78 P1898X HW PROBE 0 STA 910 x
6.03 79 P1899X AA PROBE @ STA 910 X

6.04 78 P1898X HW PROBE @ STA 910 X

6940 6 P1999X MSL FUELED 100% x

6.40 10 N1914X F FINE LOAD VLV OPEN X

6.41 3 N1902X F FINE LOAD VLV CLSD X

6e41 12 P1967X F MSL F/D VLV OPEN X
6.41 29 N1971X AA FUEL 100% PROBE X

6.45 11 P1966X F MSL F/D VLV CLSD X
6;53 6 P1999X MSL FUELED 100% X
6.58 17 N1Q22X FUL RADID LID SIGNAL X

6.59 29 N1Q71X AA FUEL 100% PROBE X
6.70 55 N1936X L02 LOADING PRESS X

6.74 44 N1907X L02 STK P VLV A CLSD X

6.86 65 N1889X INTER L02 STK PRESS X
6.97 14 N1918X F GND F/D VLV OPEN X
7.00 13 N1917X F GRD F/D VLV CLSD X

7.14 78 P1898X HW PROBE o STA 910 X

7.15 79 P1899X AA PROBE 0 STA 910 x

7.22 44 N1907X L02 STK P VLV A CLSD X

7.32 44 Ni907X L02 SrK P VLV A CLSD x

7.45 76 P1896X HW PRORE 0 STA 888
7.50 79 P1899X AA PROBE - STt 910 X

7.62 79 P1899X AA PROBE ( STA 910 X
7.63 75 P1895X AA PROBE P STA 866 X
8.98 37 P1890X HW PROBE @ STA 700 X

9.20 ;9 P1899X AA PROBE 0 STA 910 X

. 9.30 77 P1897X AA PROBE 0 STA 888 X

9.30 79 P1899X AA PROBE M STA 910 x

9.32 38 P1891X AA PROBE 0 STA 700 X
9.88 31 N1973X HW L02 RAPID SIG/90% X
9.90 42 N1905X L RAPID LD VLV OPEN X

9.96 54 N1934X L RAPID LD VLV CLSD X

11.57 46 P1998x MSL LO? . 100% X
11.57 51 N1931X L02 FINE LID VLV OPEN X
11.58 33 N1975X HW L02 FIN SIG 99% X
11.60 43 N1906X L02 FINE LD VLV CLSD X

11.61 49 N1929X L02 GND F/D VLV CLSD x
11.62 50 N1930X L02 GND F/D VLV OPEN X
11.69 66 N1891X L02 NOT IN UPPER LN X

12.11 56 N1949X L02 LN LIO DET/INTRM X
13.23 44 N1907X L02 STK P VLV A CLSD x
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195 431 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 DRN VLV CLSD
24 N1961X F MAIN nRN VLV OPEN
40 P1893X AA PROBE * STA 793
45 P1988X MSL L0 0 95%

57 N1951X PRESS DUCT FUEL SNSR
58 N1962X LN2 VENT VLV OPEN
59 N1963X L MAIN DRN VLV CLSD
60 N1964X L MAIN DRN VLV OPEN
68 F1897X FLIGHT HF 1 VLV CLSD
69 N1892X LN2 LOAD VLV CLSD
70 N1893X LN2 LOAD VLV OPN
71 N1894X LN2 STK P VLV CLSD
72 N1895X LN2 STK VENT VLV NCL

2. THESE PENS DEACTIVATED THROUGHOUT THE TEST

5 P1997X MSL FUELED 95%
20 N1955X FUEL DRAIN START SW
25 N1965X FUL DRAIN COMPLETE
28 N1970X AA FUEL 95% PROBE
30 N1972X AA FUEL 99.89% PROBE
32 N1974X HW L02 FU q5% SIG
35 N1977X Hw L02 TOPG COF SIG
36 N1978X HW L02 EM SIG 100.2%
39 P189?X HW PROBE a STA 793
67 F1896X LN2 INFLIGHT HE LOAD
73 P1673X LO? ST TK FULL
74 P1894X LO? 95% FMERG COF

3* PEN NO* 16 DID NOT INK

16 N1921X FUFL LOADING PRESS

This document contains information affecting the national defense of th, United States within the meaning of Ve Esuionage Laws, iit:e 18.
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SETION

Inst umentation Survey
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INSTRUMENTATION FAILURE CODE

1.TRANSDUCER Es 400 CPS DISTURBANCE
F* NO USEABLE TIMING

A* DAMAGED BEFORE TEST Go NO SPEED LOCK-USED
Be DAMAGED DURING TEST EXTERNAL SPEED LOCK
Co POWER SUPPLY LOSS H. NO USEABLE 100 KC
Do EXCESSIVE ZERO SHIFT IN CORRECTION

INSTRUMENTATION SYSTEM I. NO USEABLE VOICE
Eo 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#PRE-TEST MEASUREMENT CALIBRATION

2*GRAPHIC RECORDER A. NEVER CALIBRATED
Be NO USEABLE ZERO LEVEL

A* DATA PEN NOT WRITING Co NO USEABLE SENSE STEPS
Be TIMING PEN NOT WRITING Do CALIBRATION NOT RECEIVED
C. PAPER DRIVE STOPPAGE FROM TEST SITE
Do RAN OUT OF PAPER DURING E. CALIBRATION SUSPECTED TO BE

TEST INVALID
Eo EXCESSIVE RANDOM NOISE
Fo NO TIMING 7.INSTRUMENTATION PROCEDURE
Go OFF SCALE
He PAPER DRIVE ON SLOW SPEED As WIRING REVERSED

Be CALIBRATION RANGE INADEQUATE
3*OSCILLOGRAPHIC Ca SYSTEM SENSITIVITY TOO HIGH

Do SYSTEM SENSITIVITY TOO LOW
As EXCESSIVE RANDOM NOISE Eo IMPOSSIBLE TO MAKE MEASURE-
Be BAD GALVANOMETER MENT
Co NO TIMING LINES Fe MEASUREMENT NOT ATTEMPTED
Do NO TRACE IDENTIFIERS Go IMPROPER WIRING CONNECTION
Eo GALVANOMETER NOT SUITABLE
Fo RAN OUT OF PAPER DURING 8*MISCELLANY

TEST
Go PAPER DRIVE FAILURE A. RECORD DAMAGED AT TEST SITE
He NO TIMING CORRELATION Be RECORD DAMAGED IN TEG

C. RECORD NOT SENT TO TEG
4.MAGNETIC TAPE RECORDERS Do RECORD LOST IN TEG

Ee RECORD NOT IDENTIFIED AT SITE
A* SIGNAL OUT OF BAND Fe OSCILLOGRAPH DEVELOPMENT
Ba EXCESSIVE SIGNAL DROPOUT FAULTY
Cq EXCESSIVE RANDOM NOISE Go TRANSDUCER NOT MOUNTED
Do 60 CPS DISTURBANCE PROPERLY

He TRANSDUCER MNTD A' WRONG PLACE

This document contains information affecting the national defense of the United States within the meaning 0, tre Espionage Laws, Title 19.
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58TIO. 6

Test Prepsratons - Run 428

IWR. oow . SO],rAi

Procountdown oosations ow started at V15 mrs on 15 August 1959 and
coqgetod at 095 hors for a conrmed time of 80 mintes.

COXJTDW S7NWI

Test Date: 15 August 1959

Plamd Countdown Tim 4 Minu'ves
Actual Countdown Time 16. vi=tes
Total Recycled Time 5 Miutes
Total Hold Time 2-U Minutes
Total Consumed Time 132.38 Minutes
Start of Countdown 1528 PW
Zero Test Time 2i141t23

COUNTDO TIME VS. ZVEM a e-aot ts a lized)

1028 T-!4, system raady report.

1029 F-u3, Fel Previves Ojen

1030 T-12, Load Start

1032,05 Fuel Rapid Load Open

1033 102 tank pressure over redline, Pwer,-ency

Pressurizatic-ne,.ce to T-14 and hol,'

1035 Manual .02 Drain Start

1043 L02 Dridn Complete

1047 Fuel Drain Start

1050 Fuel Drain Co.plete
1120 Trouble correcte?, holding for L02 system t. ,:arnup
1224 T-lh, systems ready report

1225 T-13, Fuel Prevalves Open _

This document cnntar's information affecting the natonal defense of the United States within the meaning of tie Espionage Laws Tit!e 18.
USC Sections /93 and 794 The transmission or the 'eveIation of its contpnts in any mannef to an unauthorized Person is prohibitec Dy law
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Timn grant

1226 T-12, Load S-awt

1228 Fuel Ra l Loa Open

1229 Fuel at 5o%

1230 93% fuel i', n. e, -n ael Rapid Load Clo.,o

1323:30 100% fael '! r -t cn Fuel Fine Load C.asea,
Fuel Covplez-. FCC to Sequence I"L

1232t47 12 Load St -

1233:4a2 Engine L(2 &~

!234, 4 5 L2 at 5C1

123550 93% 102 gh. :-.. 102 Rapid L--, Xise

123737 100% 1DO 2 1 c cn . Fine .

1238123 102 Line Drai- lcrpiete

1239 Lo2 Dra:n S-,a-

1301t45 I2 Drain " ipZpri'., estbp 1 )U t.- St. i-

1302:27 ?Fuel D)afi Stir

1310t 50 Fuel D-rta n 1" "le

Test Preparati , - Pur, :29

NNMOUNTDOI SUMMARY

The test article and facility were held in a ready condition folowLng
Run h28. Verification of readiness was completed at 1450 hours on 15
August 1959.

COUNTDOWN SUMARY

Test Date: 15 Augast 1959
Start of Countdownt 1501t07 PDT

This document contains information affecting the nationa; defense of tho United States wi!hin the meaning of the Espionage Laws, Title 16,
USC Sections 793 and 794 The transmission or the revelation of it: contents in any manner to an unauthorized person is prohiblted by 'aw
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COTrDCNW TINE VS. EVENTS (Panel cailouts capitaAzed)

Time Event

1501W07 T-214, systems ready report

1502207 T-13, Fuel Prevalves Open

1503:07 T-12, Load Start

150563 Fel Rapid Load Open

156,58 Fuel at 50%

1508 93% fuel light on, Fuel Rapid Load Cl=e

1509t22 100% fue .- ' or, Fuel Fine Load Close s,
Fuel Ccmplete, FU to Sequence IlIL

1510:44 Engine W02 tank ftll

1511sh4 L02 at' 5 .

1 51 s 50 Naaa L0 Ldad S-cp, L02 at 53%

15:2215 L02 Draia. Sz.E

1526938 L02 Drain Ccmpiete. restep FCU to Sta.c

1527t!3 Fuel Drain Start

1535238 Fuel }'a. ompete, secure

Test Prepaaticns - Run 430'

PPMOUNTDCWN SMIWIY

Precountdown operations were started at 0810 hourv on 19 August 1959.and

completed at 0930 hours for a consumed time of 80 zinutes.

COUNTDOWN SUMMARY

Test Date: 19 August 1959

Planned Countdown Time Minutes
Actual Countdown Time 17 Minutes
Total Recycled Time 0 Minutes

This documrent contains information affecting the natl0nal defense of the United States within the meaning of the Espionage Laws, Ti'lle 18,
USC Sections 793 and 794 Tsc tiansmission rr the revelation of its contents in any manner to an unauthorized person is prohibited by law
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[ Total Hold Tim 0 Pfinutes
Total Consumd Tim 17 Minutes
Start of Countdown 0947 PVT
Zero Test Tim 3004 PD)T

COUNTDOWN TIME VS. 97ENTS (Panel callouts capitalized)

Time Event

o947 T-1i49 fiyatems ready report

094&8 T-13, Fuel Pkevalveo Open

09149 T-121 Load Start

0951 Fuel Rapid Load Open

0953t15 93% fuael light on, Fuel Rapid Load Closed

0955:40 100% fual --ght onj, Fuael Fine Load Closed,
Fuel Complete, PCU to Sequence IIL

0956 L02 Load Start

0957t12 Engine 102 tank Adtil

0959t03 93% L02 light. on, Rapid Load Closed,, L02 at
72%

1000:50 100% L02 lignt on.. 102 Fine Load Close,, Y

Topping Start

1001 Start planned 1-5 minute hold

1002 L02 Line Drain Complete

1016 L02 Topping Stop, Flight Pressurizati on

1017 Restep IFJU to Sequence IIL, 102 Drain Star

10140 L02 Drain Complete, reatep RCU to Standby

10141 Fuel Drain Start

10149 Fuel Drain Complete

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 revelarior oi its contents in 3ny manner to an unauthorized person is prohibited by law
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Test Pre:rations - Run 431

PRBD'UNTW SUMMAR

The test article and facility were held in a ready condition follwing Run
30. Verification of readiner€ was completed at 1340 hours on 19 August

1959.

COUfNTDCW SUMMARY

Test Dates 19 August 1959

Planned Countdown Tim 14 Minutes
Actual Countdown Time 16.33 Minntes
Total Recycled Time 0 Minutes
Total Hold Tim 0 Minutes
Total Consumed Time 16.33 Minutes
Start of Countdown 1351 PDT
Zero Test Time 1407 PDT

COUNTD N TIME VS. EVENTS (Panel caliouts capitalized)

Time Event

1351 T-14., systems ready report

1352 T-13, Fuel Prevalves Open

1353 T-12, Load Start

1354:55 Fuel Rapid Load Open

1355t57 Fuel at 50%

1357:07 93% fuel light on, Fuel Rapid Load Closed

1359s26 100% fuel light on, Fuel Fine Load Closed,
Fuel Complete, FCU to Sequence IIL

1359:45 W02 Load Start

1400:03 Fuel Line Drain Complete

140145 L02 at 50%

1402t53 93% L02 light on, L02 Rapid Load Closed

This document contains informaton affecting the national defense of the United Stdtes within the meaning of the Espionage Laws, Title 18.
USC, Sections 793 and 794 The transmission o, the revelation of its contents in any manner to a, unauthorized person is prohibiled by law
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Time vent
lUO437 100% L02 light on, 1,02 Fine load Closed, 102

Topping Start

]i405 Start planned 15 minute hold

i05S20 L02 line drai. omplete

1i7,30 io% LO2 light out

112O L02 Topping Stop

14M12::5 Flight Pressurlzation

1121lO Restep PCU to Sequence IIL

3.421,0 L62 Drain Start

144 L02 Drain Complete, restep PCU to Standby

1 sW35 Fuel rain Start

1453t08 Fuel Drain Complete, secure

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 p(ohibited by law
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APPENDIX .

Figures
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APPENDIX 2

Operatinx Conditions
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RUJ LINE VALUES EZCEE D

The first attempt at Run 428 was aborted when Missile L02 Tank Pressure (F1001P)
rose to 10.7 PSIG durin Secuence II-F cressures. The red line values f-)r thi3
measiarement duriri Seouence II-F are a minium -)f .9 PSIG and a f_: of 10
PSIG. All other measurements were satisfazt-ry during Runs 428, 429, L", -31.
Red line values are tabulatad in Test Directive ETD-OPH-5.

This Oocument contains information affecting the national oefense of the United States withn the meaning of the Esp;onage Lzw , Title 18,
USC Sections 793 and 794 The transmission or the revelation of its contents in any manner to an unauthorized person is prohbited b; !aw
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~Ambient Conditions

Ambient Temperature: 78 DG?
Barometr-ic Pressure: 27.505 ' n. Hg.
Relative Htaddityt 33%
Wind Directioms s

:Wi eocitys t

Ambient Tempratures 95 DGF
Barometric Pressures 27,4410 In. Hg.
Relative Humidityt 17%
Wind Direction: NE
Wind Velocity: 7 Knots

Ran 4~30

Ambient Temperature: 68 DO?
Barometric Pressure: 27,4s30 In. Hg.
Relative Humidity: 52%
Wind Directions WSW
Wind Velocity: 16 Knots

Run 431

Ambient Temerature: 75 DO?
Barometric Pressures 27.395 In. Hg.
Relative Huidity: 37%
Wind Direction: SI
Wind Velocity: 21 Knots

This document contains information affecting the n~tionaI defernse of the United Stztes witri the meaning of *,he Espionage ILaws. ritie 18.
USC Sections 793 and 794 The t'ans nission ,lr trip revelaion of it, contents in any manner to an unautho':zed oerson s pohibited by 'aw
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APPENDIX

Test Article HistojZ
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CONTFGURATION

The Phase III test article, missile assembly version number 7-31-27 is ia--
stalled in the 1-95 Test Stand as required per 7-00027. This is a sinu, ted
operational missile which consists of "A", "B", "C" and "D, series conr :I-.
These omponents are described in de-a.l in the Block I Test Directive,
port No. ETD-OPH-D. No significant changes have been made since the "D"
revision, except as follows:

TVA 91,57 authorizing connection of the Convair PLCU control units to
Aooustica probes in the missile fuel tank has been cancelled and the
Acoustica control units were restored to original configuration per TVA
91457B.

The Acoustica PLCU system was connected to control 102 and fuel ta:- L:
per ETP-U-011.

Four Acoustica Control Units (P/ 50025219) for fuel tank probe -
moved and replaced with Convair 7-04393-1 Control Units (Acou.tic. i .-
810135, P/N 79404308.

TVA 91191, B change (7-894f9) removes extension from engine L02 t&L
lne (29 July 1959).

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

TVA 91517 (7-29232) installs insulation on all L02 topping line swirT..h,
(30 July 1959).

TVA 91516 (7-20220) installs insulation on L02 "Y" duct and 102 stgi,:
valve (30 July 1959).

GMA 5127 (7-860B42) installs insulation on L02 topping line fromn ci ,

L'2 subcooler to wall of transfer room (30 July 1959).

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

TVA 91516B (7-20220) removes L02 duct insulation aft of station !17,
is exterior or thrust structure (31 July 1959).

TVA 91519 (27-17524) installs measurement to determine back pressures in
engine L02 tank during initial fill (3 August 1959).

TVA 91521 (7-20227) increases size of engine L02 tank overboard vent line
to aid faster tank filling (4 August 1959).

TVu 91524 (27-17524) installs measurement for engine 102 tank vent line
pressure (4 August 1959).

This documcnit .ontains information affecing th-. r.a!ional defense of the United States within the meaning of the Ispiona& e Laws, Trtie 18.
USC, Sections 793 and 794 The transmission or the revelation of is contents in any manner to a, unauthorized person is prohibited by law
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TVA 91534 (27-17524) eliminates possible restriction in Fhgine L02 Tank vent
line (10 August 1959).

TVA 91530 (7-20227) installs orificed, overboard Engine L02 Tank dump line
with solenoid operated dumo valve and provisions for f1mumeter installation
(11 August 1959).

TVA 91450B (7-20227) installed a one inch line from the mian missile L02 duct,
between the Bl and B2 L02 pump reed lines, to the Booster GG L02 start line,
between the Booster fill and check valve and the staging disconnect (14 August
1959).

TVA 91542 (7-20220) installed a scoop in the main missile L02 duct to direct
the flow of L02 into the new engine L02 tank fill line (14 August 1959).

Runs 428 and 429 were completed4 on 15 August 1959.

TVA 91516B (7-20220) installed i-sulation on the following L02 ducting a
valves: SK 19447-1 anifold, 7-2"205-813 elbow assembly, 7)-02230-9 vao
7-02230-3 valve, and 27-02102-7 f:12. and drain valve. This same TVA
moved the following insulation fcr Run 41: from 7-23205-813 elbow assembly
and from tne nortion of SK 1944'7-. manifcld which is inside the thrust secul n
(18,19 August 1959).

TVA 91540C (7-20227) reroutes thF new engine L02 tank fill line to loa. L,,.
through the Booster fill and check valve.

Thi. documen! contains information affecting the national defense of the United States withn the meaning of the Espionage Laws, Ttle 18,
I)SC, Se:tions 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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HIBTCY OF ROBLEM (RUNS 428, 429, 430, 431)

On 15 August during first attempt at Run 428 Emergency Presaurization had
to be initiated when missile L02 tank pressure rose to 10.7 PSIG. Dis-
covered that valve L-26 was not opened prior to attempted run.

This document i'ontains information f t ile jor~ j- e ,,, S ,h ear, ;joraje .aws 1,. i
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