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OREWORD

This report has been prepared to present preliminary information relative to the
flight of Atlas Missile No. 66D. The information presented is based on visual

'{ observation and data evaluation to the extent permitted by tine limitatioas. It
should be considered as preliminary oniy and the final reports on tnis flight

! referenced for further inormation. The technical content has been prepared and
jointly agreed upon by members of the WS 107A-1 Flight Test Working Group.

Prepared by: Data Operations, Convair Astronautics, AMR.
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SUMMARY

“Atlas Missile 66D was launched at 0800-EST, on 12 August 1960, from Complex
11, at AMR, The range for this flight was 4387 nautical miles. This wasa the
first Atlas using the all inertial guidance system with impact programmed-for -
the MILS net at AMR Station 12.  Guidance System operation was satisfactory -
and impact was legs than two nautical miles from the target,

Recovery of the RVX-2A Re-entry Vehicle was planned, however, this was not
accomplished. The vehicle sank after impact: The parachute was deployed
and impact was observed near the recovery ship, but the vehicle was not
sighted after impact, ' ’

Discrepancies were appaient in the flight control, re-entry vehicle, and propell-
ant utilization systems, however they did not compromise the flight and the
primary test objectives were satisfied.

A special study of thrust section temperatures revealed only localized heating
at the fireshield and no general temperature rise was observed.

Due to the spurious re-pressurizations of the engine LO2 and fuel tanks during
the flight of Migsile 60D and one spurious re-pressurization following an
attempted launch on Missile 66D, the normal re-pressurizing circuit was by-
passed and the booster cutoff relay output was used to initiate re-pressurization
on this flight. The normal re-pressurization circuit was instrumented in an
effort to localize any spurious signals. None were observed and re-pressuriza-
tion was normal. :

TING SOCUMENT CONTANIS NIFORMATION AFFECTING T30 RATIONAL SEFENEE OF THE VONTED STATES WTHIE THE MEAMNG OF TV COPORAGE e, TR 18,
9.5.0., 50CTIONE 703 AND 794, TWE TRAAMMOSIN 08 T RCVERLATION OF (TS CONTINTE W8 ANY MAMIIES TO AN URANTHORIIID PERSEN 18 POBINITED Y LAW.
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FLIGHT TEST OBJECTIVE
t

The primary objective for this flight was %o evaluate the performance of an Atlas
Missile when the guidance and discrete commands are performed by the all-

inertial guidance (AlG}) system, Fhis objective was satisfied.

Detailed objectives are listed on the following pages along with comments rela‘ive
to the degree of satisfaction.
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FLIGHT TRAJECTORY

The flight of Missile 66D was planned for a range of 4387 nautical miles. This
wag the first AIG missile with impact planned for the missile impact location
systems (MILS) splash net area. Results indicate that impact was within. 2 _
nautical miles of the target, A tabulation of miss distances is presented below.

Miss Distance* Gonfidence,
Mod III IP 1.8 Long Downrange 0.13 nm (1
| | 1.2 Left Crossrange 0,14 nm
SOFAR # 1 1.2 Long £ 0.1
1.2 Left ¢ 0.1
Azusa 2.4 Long Major Axis 1.82 nm (¢)
3.1 Right Minor Axis 1.1l nm,Azimuth

of Major Axis 129°

* Due to nose cone changes after fabrication of the ARMA Flight Target
Constants Board, GSE target offsets were required for impact on the
target called out in flight trajectory simulation case 460603, By STL
directive these offsets were not inserted, ard therefore a miss of
approximately 0.9 nm downrange from target 10603 was expected.
The impact points as presented are referenced to the target in case
46603, therefore, the ARMA system accuracy 1o better than indicated
by 0.9 yun.

(1) Deviation of the mean,

(2) Ellipse of 95 percent confidence.

Figure | graphically represents impact points as determined from several source

A comparison of nominal flight performance parameters from flight trajectory
simulation case 46603, and measured test values from Azusa and telemetry data
at significant times along the trajectory are presented below:

NOTE: All times in this report are based un range zero tuime which vccurred
at 0800:10 EST. '

Liftoff Weight ibs 262,953 260, 395
Pitch Plane Azimuth deg 106 106
BCO Velocity ft/sec 10,164 10,525

TS BOCVMERT SONTAMIS NNURMMTIOR APPIETING NI
48, 00STIONS 700 AND 750. L TRAMBNIONION O TuE AEVELATIGN €F 1T CONTENTS I AV WAMNEE T8 &0 VRAYTHEINIED FEROR 1§ FORNGITID OV LAW.
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tem Unit Nominal }Jmmg_

BCO Altitude : ft --- 259,354

BCO Range nm --- ’ 50,y

BCO Time sec 138.7 13v.2

SCO Velocity ft/sec 20,380 20,1942

SCO Altitude ft --- 911,325

SCO Range nm - 317.3

SCQO Time sec 271.6 459.2

VCO Velocity ft/sec 20,314 20,175

VCO Altitude ‘ ft --- 1,005,451

VCO Range nm --- 365,35

VCO Time sec 284.1 274.¢2

Impact Time sec _ 1864 ** 1919.87

Impact Range nm 4387 43488

Impact Latitude (Geodetic) deg S 89 8.8' ' Y 8.4

Impact Longitude (Gecdetic) deg W 140 47, 4! 149 45. 0"

NOTE:  Nominal times are corrected for the difference between range 2ero
and 2 inch motion, Medsured velocity, altitude, range and unpact
time are taken from Azusa data. Measured impact coordinates are
taker from GE/BRC impact prediction dita. Measured cutoff times
are taken {rom telemetry recordings of discrete generation,  Altitude
is height above launch horizontal, Velocity 18 speed relative to the
earths surface. Range is hurizontal range from the launch pad with
the exception of impact range which 1w surface range.

%

Nominal without parachute deployment,

—— - BEERET
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AIRFRAME

Structural integrity of the Airframe was maintained throughout powered flight
and well beyond re-entry vehicle separation,

Booater staging and separation of the RVX-2A Re-entry Vehicle appeare;l to be
satisfactory as indicated by autopilot rate gyro data and Jettison Section Separa-

tion, M 26 D,

Measurement A 622 I, Thrust Section Light Quad IV, rose to 5 percent at engine
start and varied between 5'and 10 percent until 137.4 seconds when it rose to
40 percent IBW. The indication had then decayed to 20 percent I3W by staging.
The thrust section temperature measurements usually carried on "D' Series
missiles indicated no abnormal rises in temperature during the flight,

Extensive additional instrumentation was installed on this missile to further
investigate the temperature environment of the thrust section and the area
around the nacelles. Fifteen thermocouples were utilized for this purpose,.
There were also four measurements utilizing microswitches which monitored
the position of the B2 upper nacelle doors. Twelve of the 15 temperature
measurements remained near zero percent IBW throughout the flight. The
zero percent IBW value for thesg measurements is 83°F,

The remaining three temperature measurements indicated temperature rises
during the flight. These three measurements were located on the forward side
of the h eat radiation shield and immediately adjacent to the doors in Quad I .
for the thrust section heater and the firex nozzle, and the door in Quad II for
the firex nozzle.

Measurement A 819 T, Ambient at Heater Door, began increasing at 35 sec-
onds and reached a peak of 563°F at 48 seconds. Afterthis time the tempera-
ture decreased slowly and had reached 126°F.by booster jettison. A820 T, Ambient
at. Quad I Firex Door, began increasing at 38 seconds and reached a peak of
1699F at 48 seconds. After this time the temperature decreased slowly

and reached a stable 83°F at approximately 104 seconds, where it remained
until staging. A 821 T, Ambient at Quad Il Firex Door, began increasing

at 25 seconds, and reached 373°F by 50 seconds. The temperature then
decreased to 254°F at 66 secon.s, An increase began again and by 82 seconds
the temperature had reached 510°F. The temperature then decreased slowly
to 3579F at hooster jettison.

Data from the four microswitches on the two B2 upper nacelle doors appeared
to be inadequate to analyze door movements during flight. Only one of the
four measurements, A 813 X, Quad Il Door Aft Msw, indicated the expected

TING DOCUMENT CONTANIS NIPORMATION APPECTING THE RATIONAL SEPENEE §F THRE VITED STATES WITHIN THE MEAMGS OF THE [NPIORAGE LWPO, TIMG 18,
948, 3CTIONS 753 AND 794. VR TRAMISBIGN OR THE REVELATION OF 1T CONTENTS I ANV MAIIER Y0 AR URANTHORIZLD PEESON 10 PABINITED OV LW,
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door position during flight.

Data from the Quad Il door forward microswitch did not indicate a proper
closed position at any time throughout the flight. From liftoff to 55 seconds the
measurement reflected ~hattering and after 55 seconds indicated that the door
was not contacting the microswitch.

T'ie Quad IIl door forward microswitch data indicated a proper door position
until approximately 30 seconds. At this time tiie switch started chattering
and indicated a door opening far enough to deactivate the switch. These
indications ceased at 85 seconds and the data then indicated that the door
remained closed until staging. Data from the Quad IlI door aft microswitch
appeared to be invalid.

The new suit casetype booster boot cable clamps were utilized on this missile.

IS SOCUMENT CONTANS MIPORMATION APTICTING
V4.0, SECTIONS 793 A 704. Tl TRANSN
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PROPULSION SYSTEM
Pertformance of the MA-2 Propulsion System was satisfactory.

The engine start sequence was normal and all valve and timer operating times
were within specifications with the exception of the holddown timer. Release
of the missile was delayed an additional 2.76 seconds after main engines
complete by means of this holddown timer. Planned delay was 2.375 to

2.625 seconds. The rough combustion cutoff (RCC) systems were active
during this additional time,

RCC accelerometer data recorded on the FM landline system indicated levels
varying between 5 and .5 G's RMS for the 5 RCC systems on the booster and
sustainer chambers during mainstage. All booster accelerometers indicated
a brief disturbance during thrust buildup, occurring between -3.2 and -3.15
seconds on the Bl accelerometers and between -3.16 and -3.10 seconds on
the B2 accelerometers. The acceleration level varied during these 30 G's
RMS for the B2 backup RCC system, and between 25 and 40 G's RMS for the
B2 primary RCC system. These levels were substantiated by oscillographic
binary count data as no count was cbserved on the sustainer, Bl primary. and
Bl backup systems, Approximately 0.5 milliseconds of count on the B2 primary
system and 1.5 milliseconds of count on the B2 backup system.

Accelerometers on the booster LO2 high pressure ducting indicated levels
varying between 20 and 40 G's RMS during mainstage. These data were erratic
prior to and during thrust buildup and further evaluation will be required to
determine the data validity. The fuel high pressure ducting accelerometers
yielded invaiid data, LO2 and fuel low pre=ssure ducting accelerometer data
indicated levels varying between 15 and 40 G's RMS,

Characteristics of the sustainer turbine inlet temperature as recorded on land-
line were different than has been noted before. A maximum temperature of
124G9F was reached approximately 0,85 seconds after the start of the tempera-
ture rise. The temperature remained at this level for about 0.2 seconds and
then slowly began to decay reaching a steady level of approximately 890°F 3
seconds lcter where it remained until liftoff. This is a greater change in
temperature than has been observed on previous tests. Although the indicated
temperature at liftoff was lower than normal (1000-1100°F) engine performance
did not appear to be affected.

Missile axial thrust levels during flight were as follows:

€88, 00CTIONS 753 AND 794. T TRANIMNIGION OR THE REYELATION OF ITD CONTENTS W) AW MANER 10 AR WAIYIOMITD PLRSEN 1§ FABNAITED BV iAW,
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L/L At -After Prior Prior Prior
Engine Units  Liftoff Liftoff To BCO ToSCO To VCO
Vernier No. | Ibs —.e 840 - 935 730 650
Vernier No. ¢ lhs --- 835 925 725 640
Booster Nec. 1 lbs 152,570 155,840 182,950  --- | ---
Booster &o. 2 ibs 152,650 153,360 181,840 --- ---
Sustainer ibs 52,720 53,875 78,725 78,550 ---

Equations used for computing thrusts were;

(1.543 - 5@ € ) A, Pc Cos @

(1.749 - L2 €) A P,

Verniers F

Sustainer F

[ ]

Boosters F (1.586 -};.cc; €) A, P,

Where P * Ambient Pressure

P, » Combustion Chamber Pressure

¢ * Expansion Ratio (Vernier » 5, Sustainer = 24.7,
Bl 7.9, B2 =8.0)
Throat Area (Verniers = 2.10 in%, Bl = 205.62
in2, B2 = 205.47 in®, Sustainer = 67,18 in?)
Angle of verniers from missile longitudinal

axis in pitch plane.

Ag

0

The engine oxidizer and fuel tanks were repressurized during this flight by
connecting the output of the booster cutoff relay directly to the tanks preasurizing
golenoid. Pressurization prior to liftoff was by the normal means, however,
this circuit was broken between the solenoid and its control relay at liftoff so
that any spurious signals could not re-pressurize the tanks. Pressurization

at booster cutoff was normal. Instrumentation throughout the normal re-

pressurizing circuit showed no spurioup signals.

008 A1996-9
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TIMERS AND. VALVE OPERATING TIMES
{ all times in seconds )
! Sequence ‘ Test Value Specificatior.\;
|
! :
. 1. BGG valve opening control signal 0.48 0.330 to 0.590
: until valve reaches full open
? 2.  Main 1LO2 valves opening control Bl 0.37 0.330 to 0. 470
: signal until valve reaches full open B2 0,34 0.340 to 0, 480
% 3. Main fuel valve opening control B1 0.13 0.090 to 0.170
i signal until valve reaches full open B2 0.13 0.090 to 0.190
; 4. S HS valve opening control signal 0. 65 0.480 to 0.780
: until valve reaches full open ‘
{ 5. S PU valve opening control signal - 0.59 ' 0.480 to 0,770
until valve reaches full open
6. SGG valve opening control signal 0.44 0.340 wo 0,490
until valve reaches full open : '
7. V Engine valve opening control Vi 0.49 1.500 Maximum
signal until valve reaches full open V2 0,51 1.500 Maximum
8, Ignition Stage Limiter opening 2.40 2.16 to 2. 64
control signal :

9.  Holddown Timer 2.375 to 2. 625

NOTE: Circled value out of specifications.

| ——
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PNEUMATIC SYSTEM

Performance of the Pneumatic System was satisfactory. A minor discrepancy
was noted in the operation of the ISS pneumatic regulator in that the regulator
locked up at a higher pressure than the normal setting after in-flight repressuri-
zation of the vernier tanks. ’

Missile tanks and helium bottle pressures were satisfactory prior to engine start
and were satisfactorily maintained during flight.

Tank Pressurization System

Performance of the LO2 and fuel Hadley ''D" Series pneumatic regulators was
satisfactory as indicated by the missile main tank pressure measurements. LOZ
tank pressure during the ground run cycled between 40,0 psia and 39.0 psi1a, and
was satisfactorily maintained during flight. Fuel tank pressure during the ground
rur cycled between 74.1 psia and 73.5 psia, and was satisfacterily maintained
during flight.

Booster tank helium bottle pressure decayed from 2927 psia at liftoff to o/l psia
at booster cutoff and was adequate for tank pressurization purposes.

Engine Control Pressurization System

The ISS pneumatic regulator locked up at approximately 100 psi higher than the
normal regulator setting after in-flight repressurization of the vernier tanks. The
regulator outlet pregsure returned to the normal regulator setting at the beginning
of the vernjer solo phase, Thiy (ype regulator has experienced similar lockups
on previous flighta and this condition is prevalent during the times when a low
flow rate through the regulator exists., No adverse effects were noted on this
flight or on previous flights and this cordition is not considered detrimental to
propulsion or pneumatic system performance.

Booster control pneumatic regulator output pressure was apparently satisfactory
throughout booster phase since no peculiarities were noted on other related data.
Telemetry data of this measurement were considered qualitative only.

Engine control helium bottle pressure decayed from 2996 psia at liftoff to 1635
psia at vernier cutoff and was adequate for all engine control functions throughout
flight.

Values taken from landline and telemetry data, at the times specified, are listed on
the following page.

18 MEARING OF THE (9PIORASE (AWS. I 10,

OBMAT aMucr TN MATIONAL OE7EINSE OF THE URITED JTATCT Wiinin
iy Rpeirnieifioryringlog ot o oa VRAUTHORI IS PERION 1 FRONISITED OV LAW

VIC.MCTIONS 793 ARG 794 Tng TRANIHISION OR Tig REVELATION OF 179 CONTENTS 1 ANY WANNER 1O AR

p—" SECRET




AA BU-JUS

CONVAIR-ASTRONAUTICS

Afup aaneyipen™

"

--- --- <-- - - el ri<d Arddng oo faipice g g 61T A
S T 5RS 600 Tfa visd O Fay naug 91 A ReTT 4
e ©ORL £0R! rar risd o Rayg naugd 1o g d <711 A
- - OF6T .n«ém - visd yrs1 1igg uonrarndag . A ¥0¢ 3
cfal ,a.awu Lanz? K767 RUL Y riad nd w2 nd S d 1671 4

.- - 129 tQar LT6? evisd . THpng wniayg v1 4 4 ot 4
L ) | S g°10 7 Grgr-1°¢2L  visd WINtay Yuvry (3ng d to01 4
§£°27? I Sy A 4 £ 0°¢f-0'0F vu=d umrgagy yurl 20T d 1001 4

TTODA 0O0s OU.G noyry oy suup GOSN_uuqu TON juau

0L 101 o] 1011 o] Jotig IV wT/T

- UhslhﬂwU«.‘

V.IVA ADITS ANIEL SWIILSAS DILVINNANA

‘700 PERION 13 PROMIBITID OV AW

NI THE MEARING OF THE (9PIORAGE LAWS. TITLE 18,

REVELATION OF 113 CORTINTS 14 ARY WANNGE 1O AN UNAY 108

RATIONAL OEFERSE OF THE UNITED STATES wi!

INONBATION AVITCTING T0d
Mg TRANSMISEION OR Thg

THIS DOCUMINTY CORTAINS
U EC. HCTIUNS 79) AND 794




LY

—StEREF
CONVAIR-ASTRONAUTICS

Page No. 19
AA 60-0087

HYDRAULIC SYSTEMS

Performance of the Hydraulic Systems was satisfactory. The booster hydraulic
system maintained an airborne pressure of 3069 psia until tooster cutoff. The
sustainer hydraulic system maintained an airborne pressure of 3150 psia until
sustainer cutoff,

The operation of the vernier solo accumulator was satisfactory during the vernier
phase of flight. At sustainer cutoff the vernier solo accumulator indicated a
pressure level of 3150 psia. This pressure hud decreased to 875 psia by vernier
cutoff. The accumulator bottomed out when the pressure reached 805 psia, 2 sec-
onds after vernier cutoff, and 17 seconds after sustainer cutoff. - The accumulator
gas precharge was 1000 psig.
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MISSILE ELECTRICAL SYSTEM

Missile Electrical Systern performance was satisfactory. Telemetered data
indicated that satisfactory a-c and d-c electrical power were supplied until re-
entry vehicle separation. System parameters remained within specifications
at ail times. The changeover from complex external power to missile internal
power was accomplished without incident. '

Missile main battery voltage remained between 26.73 and 27.95 vdc, and in-
verter phase A and phase C voltage remained between 114.45 and 115.06 vac

and 114.75 and 115.16 vac, respectively. over the time interval from engine
start to re-entry vehicle separation. Inverter frequency remained between
400,00 and 401.20 cps during this interval. Minor inverter frequency transients
occurred at engine start, bocster, sustainer and vernier engine cutoff, re-
entry vehicle separation and retro-rockets firing.

The 115 vac phase B voltage, as measured at the guidance system, showed
several flucuations of as much as 2.5 volts coincident with ARMA steering
functions. It is not known whether these are true reflections of the voltage
level or are due to the method of instrumentation.

119 DOCUMENT CONTAINS INFORMATION APFECTING THE RATIONAL DEFENSE OF THE UNITES STATES WiTw i THE MEARING OF THE (IP1ORAGE LAWR. TITLE 18,
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RANGE SAFETY COMMAND SYSTEM

Performance of the Range Safety Command System was satisfactory. Automatic
and manual fuel cutoff command signals were received and properly decoded
during the flight. Telemetered r-f input/agc data indicated that the received
signal strength was adequate to maintain proper system operation from launch
until after re-entry vehicle separation.

The automatic sustainer cutoff signal was generated correctly by Station 1
(GMCF No. l) A-1 computer as a backup sustainer cutotf signal at 259.563
seconds and initiated sustainer cutoff. This signal was decoded by the air-

borne system at 259.633 seconds. The manual fuel cutoff signal was planned
for 320 seconds and was decoded at 320.056 seconds. '
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AZUSA SYSTEM

A type B-1A coherent carrier

Performance of the Azusa System was satisfactory.
Real time impact

transponder and a tripod antenna were carried on this flight.
prediction plots were obtained during powered flight and trajectory information

was obtained until 360 seconds. '

Solid r-f lock was acquired at 22 seconds and all ambiguities in the fine cosine
channels were resolved by 48 seconds. No further resolutions were required
for the remainder of the flight.

During the countdown AMR reported a ''GO" transponder., Recovery, modulation,
and coherency were satisfactory., Telemetry data indicated that the Klystron
power output, Klystron Beam Voltage and RF Input/AGC were within speci-
fications and transponder can gas temperature was normal during flight.

Azusa Mark II tracked passively during this flight. »

TIHS SOCUMENT CORTAIMS HIFORMATION AFFICTING THE NATIONAL OEFINSE OF THE LINTED STATTS WITHIN THE MEANING OF THE T9PIORAGE LAWS, TITLE 18,
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FLIGHT CONTRO TE

Flight Control System operation was adequate to maintain missile stability and

to perform the required control functionz, However, a 5 cps bending oscilla-.
tion occurred in the yaw plane during booster phase which is unexplained at

this time. The bending started at 80 seconds and was evident until 130 seconds.
Thrust chamber displacements at engine start were within the applicable toler-
ance of £ 0.6 degrees. Satisfactory pitch and roll programs were accomplished.
Ptopellant slosh during booster phase and engine movements at booster cutoff
and during staging were normal. Response to guidance steeriag commands
during sustainer phase was satisfactory. Programmer recycling after retro-
rockets firing was aghin evident and was similar to that observed on Missile 54D.

Thrust chamber displacements at engine start were within the applicable toler-
ance of £ 0.6 degrees. It was planned for the autopilot programmer to generate
a roll program of 93.98 degrees to roll the missile to an azimuth of 101.27
degrees true. Following this the guidance system was toc generate a five degree
roll correction to give a true flignt azimuth of 106,27 degrees, Flight control
-ystem data and radar plots indicated catisfactory accomplishment of the roll
and pitch programs. The short duration high frequency vioration which has been
observed on previous D-AIG missiles at approximately 35 seconds, was evident
at 34 seconds with the largest disturbance occurring in roll, as has been the
case on the previous flights,

The excessive missile bending in yaw observed during the booster phase began
building up at approximately 80 seconds at a frequency of 4.4 cps. At 112 sec-
onds it reached a maximun, value, as indicated by the yaw rate gyro output, of
7.9 degrees per second, peak-to-peak, with a frequency of 4.8 ¢ps. This bend-
ing was accompanied by booster and sustainer thrust chamber movement 1n yaw
which reached peak-to-peak values of 2.2 degrees and 0.60 degrees respectively.
At 113 seconds the rate gyro data indicated a shock with an abrupt reduction in
yaw rate gyro output to 1.8 degrees per second, peak-tu-prak, at the same time
the experiments in the re-entry vehicle were energized. Following the reduction
in yaw rate output an oscillation in pitch developed which was reflected by a piteh
rate gyro output of 0.60 degree per second, peak-to-peak, at a frequcncy of 4.8
cps. This bending decayed to zero in eight seconds. Following the shock, the
yaw bending again diverged with a maximumn rate gyro output of 3,1 degrees per
second, peak-to-peak, at 1¢1 secuads. This bending was damped out by 130
seconds.

The bending instability is presently under investigation. A 5 cps bending mode

during the booster phase was noted on the flights of Missiles 44D, 49D and SoD.
However, on these flights maximum rate gyro output was less than 2.8 degrees
per second, peak-to-peak. j

!
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Failure of the pitch displacement gyro telemetry measurement was evident at
approximately 106 seconds, however, proper gyro operation was substantiated
by other fiight data.

Re-entry vehicle separation was not readily discernible on the rate gyro traces
on this flight as this vehicle does not utilize a torsion bar to impart spin at
separation. Measurement S 248 X, which normally monitors the vehicle separa-
tion signal monitored the umbilical disconnect signal on this missile, and in-
dicated a signal was correctly sent at 289.80 seconds, or i4.6 seconds after
vernier cutoff. At 290,74 seconds a slight disturbance occurred on the rate gyro
traces which was apparently re-entry vehicle separation. Retro-rocket firing
was evident at 291,70 seconds indicating satisfactory completion of the separa -

tion sequence.

At 292.76 seconds (1.06 seconds after retro-rockets firing was initiated) a 28
volt short apparently occurred. The 2b voit DC power within the programmer

-was lost at this time, as evidenced by the dropout of the high power switches

and by recycling of the programmer every 24 seconds. A similar malfunction
occurred following retro-rockets firing on Missile 54D. This did not have any
effect on flight performance, since all flight programmer switching was completed.

1M1 BOCUMENT CORTAINS INFORMATION AIFECTING THE MATIONAL OEFENSE OF TWE UNITES STATES WITHIR THE WMEARING OF THE (SP10MARE LAWS. TINE 18,
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INERTIAL GUIDANCE SYSTEM

Inertial Guidance System (IGS) operation was completely successful. All dis-
crete commands and steering commands were properly supplied. All planned
data were obtained and all IGS test objectives were satisfied.

System Accuracy

l.  The Mod IIl instrumentation system [P at the time of vernier cut-
off discrete generation was 0,52 nautical miles short and 1, 32
nautical miles to the left. The guidance system computer is
programmed to issue the vernier cutoff discrete 0.8 nautical
miles short of the target to allow for expected thrustdecay. Adding
this 0.8 miles to the IP at discrete generation results in
apparent system miss distances at vernier cutoff of 0.18
nautical miles long and 1,32 nautical miles left.

2. Mod [l system data indicate that the impact point moved 2.4 nautical
miles dewnrange between generation of the vernier cutoff discrete
and. retro-rocket firing.

3. The ARMA and Burroughs data were checked for time correla-
tion and the errors were found to be negligible. Velocity and
position errors converted to target misses indicate miss dis-
tances of 2.1 nautical miles long and 1. 75 nautical miles left,

Trajectory

Missile acceleration was above nominal. Sustainer cutoff occurred 11 seconds
before the nominal time, and vernier cutoff 9 seconds before the nominal time,
The flight path before staging was high in elevation and to the right in azimuth
which is usually the case.

At staging, Z velocity was 784 feet/sec. high and Z position was 24,708 feet
high with respect to the nominal trajectory., The actual values were:

Velocities Positions
Function _)_(.__ _é__ _Z_ X Y <
Nominals 10,537 456,75 4361 518,464 61,528 234,944
Actual 10,524 412.75 5145 505,024 59,849 259,712

00 510000 ‘ m
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Discretes were issued at the following times:

Discrete Staging SECO VECO Prearm
Nomiinalx 138,45 271.0 T243.7
Measured 136.8 259,76 274.80 275.95

Platform and Control

The autopilot roll program for this flight produced a roll beyond the O degree
azimuth resolver position. At 15 seconds when roll trim is supplied by the
Missile Guidance Set (MGS) the azimuth resolver indicated 2 degrees left with
a roll rate of 5.5°/sec. The maximum roll excursion was 3.8 degrees left
from which point the roll trim returned to zero degrees without any overshoot.
The roll trim was completed within the 4 seconds tie N.GS was in control.

Pitch steering was satisfactory. At staging the pitch resoiver indicated 4 deg-
rees high and at guidance enable 4.2 degrees high. From this point the MGS
completed the pitchover to zero error in 13 seconds. The pitch resolver
indicated zero error for the remainder o) the powered flight.

Servo errors were all withia one minute throughout powered flight which is satis-

fzctory.

The performance of the gyros was satisfactory and consistent with previous history,
The gross gyro drifts, which were nicasured prior to launch were:

Azimuth s 1.47%/hr (Precount)
Pitch - 0.598% hr (X-1 Day)
Roll 4 0.042% hr (X-1 Day)

The roll-azimuth gyro 602 temperature at the time of the azimuth gross drift
measurement was 0.92°C below buoyant tempe rature, Gyro temperatures during
flight were:

Buoyant Temperature Variation From Buoyancy
Gyro Temp. -10 min 10 sec Yeco
: 601 Pitch 66.53°C #1.22 $1.35 $1.35
602 Roll-Az 70.39C -0.95 -0.70 -0.95
* From Trajectory simulation case 46603 .m“n."m'ﬁmmmu
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Redundant gyro torquing current was maximum between 90 to 105 seconds and
at staging, with peak amplitudes of §47°/hr to -44% hr. The torquing current
after vernier cutoff was below the inhibit level.

The perfarmance of the accelerometers was satisfactory. Scaling measure-
ments made during the tests prior to and on the launch day were very consistent.
Scale factors~ which were measured during the precount and countdown operation
were as follows: '

Accelerometer ’ X Y Z

Scale Factor cps/ft/sec? 1.99981 2.00129 1.99944

Temperature control was satisfactory. From liftoff to 10 seconds the mag amp
output was maximum. From 12 to 52 seconds the mag amp was off indicating

that the platform was over temperature, For the remainder of powered flight

the mag amp was in control.

Telemetered information indicated there was no change in binnacle pressure.
However, the range and calibration of the pressure transducer on this missile
was not known,

MGS Voltages were satisfactory. The oscillator amplifier power supply voltage
(~22.5 VDC) was constant at 21.9 volts from AIM to 113 seconds. At this time

a small transient occurred which was also present on all other voltages., The
voltage returned to its original level for the remainder of powered flight. The
115 volt phase A output was constant at 114.7 volts except for a | volt rise and
return at 113 seconds. The 115 volt phase C output was constant throughout

the flight. The 115 volt phase B output had some variation from a nominal 115V
throughout the flight, The largest excursion, a ¢.5 voit drop, occurred from 135
to 155 seconds.

There were no vibration pickups installed on this flight, However, an examina-
tion of the double discriminated accelerometer strings gave an indigation of
platform vibration. At liftoff there was a 5 cps 1.5g p-p vibration in £ axis,
From 85 to 130 seconds an oscillation in Y and Z axis occurred with a maxi-
mum at 110 seconds of approximately 1.5g. The X accelerometer indicated a
short 2g vibration at staging and 3g at sustainer cutoff,

. ~SeCReF
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ComEuter

Computer operation was satisfactory and there were no computer malfunctions.,

All discretes were properly issued. Booster cutoff was issued properly by the
MGS computer. The computer issued a sustainer cutofl discrute, but the
Automatic Sustainer Cutoff (ASCO) signal was received at the missile 120
milliseconds before the MGS cutoff signal was generated,.and ASCO effected
sustainer cutoff,

-ASCO occurred when the Instantaneous Impact Point was 100 nm uprange.

Sustainer cutoff was programmed to (and did) occur at 90 nm uprange.
Slightly early ASCO has no effect on the con nputations. Vernier cuioff and
prearm were issued properly by the MGS computer.

Yaw steering, as in prior flights, consisted essentially of just two commands,

At guidance enable the missile was turned left approximately six degrees. After
12 seconds a six degree right turn was made and with one overshoot the missile

was on course with CEF zero.
The computer power supply voltages as measured during flight were as foliows

Power Supply

Time 1oV, -16,5V 50V 438 14
Ecfore Computer Start -10.0 -l/a1d -W.O; 37.3 1.2
After Computer Start -i0.12 -l6.40 9.0 37,3 4.0
$2.0 sec. (Vernier ph) -).64 -16.80 48..0 3i 3 4.0

At 113 seconds all voltages cxcept the -10V shifted 1n accordance with the <hange
in the 115V 400 cycle phase A, All varwations were within specifications,

The con.puter temperature was 31.2°9C at the start of the flight test, slowly
increasing to 36Y%C at vernier cutoff, This variation i1s watisfactory.

Correct operation of the computer was established by mecans of Data Checker.
tests using tape recorded accelerometer and digital signals, These testy

indicated that the computer performed ats calculations correctly,

Alignment-Countdown Set

Alignment -Countdown Set (A-CS) performance was satisfactory, No difficulties
were experienced during pr;-,c_oumdown or countdown vperations,

me-m-mu—ummnluv&auﬂomnmmm-nummummmmu
m.um-m—m MW"‘”&‘!-. mmm-mu—lnumm—nmmuu&
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The blockhouse Sanborn recorder i1dicated the alignment errors shown below
existed a' launch. The magnitude of these errors is considered satisfactory.

Specified

Measured Tolerange
YA-zimuth Aligx;ment 4.8 sac # 20 sec
Tilt: Roll perdulum 1,0 sec 415 sec
Pitch pendulura = 0.9 sec £ 15 sec

The A-CS satisfactorily maintained the accelerometer zeros tc the required
# 0.002 cps. as shown below. Ail figures are in cps.

. Cdmpensated
Function Nominal Nominal _M_cg_sgﬁn_rl Error
X offset 0.667  0.09387 10.69303 -0, 00US4
X . 1.000 0.99971 -0.000¢"
Y 1.000 --- 1.001706 #0.00170
Z 65.254014 65,23634 65.23308 £0.00174

The compensated nominal is the value calculated during the countdown to compen-
sate for measured system variations, Of the error shown in Z,the portion due
to missetting of the A-CS is 0,00023 cps.

Instrumentation

The Analog Signal Converter (ASC) performance for this flight was satistactory.
All 31 channels functioned normally,

ASC temperature increased from 17,59C at launch to 18YC at vernier cutotf,

Digital data transmission was satisfactory during the entire flight (guidance
phase) and indicated normal functioning of the Digital Signal Converter (DSC).
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MOD III E INSTRUMENTATION BEACON SYSTEM

Ferformance of the Mod III E Instrumentation Beacon System was salisfactory.
The missile was tracked off the pad in the automatic monopulse mode and
tracking was continous until 353 seconds. ‘

The A-l computer performa.ce was sctisfactory thro :ghout the Jagn.. Pre-
liminary evaluation indicates that the Automatic Sustainer Cutotf (ASCO)
signal was received at the missile before the guidance discrete signal.

Periormauce of the individual subsystems was as follows:

Track Subsystem -

Track Subsystem performance was satisfactory, The missile was tracked ofi
the pad in monop.lse mode and tracking was continuous until 78 seconds after
vernier cutoff. At thisg time {352.8 sec.) trackh went 1nto memeory for Ll sec-
onds and then re-acquired the beacon., The low signal experienced during
this memory period is associatad with missile attitude change after nose cone
separation, After the memory period, tracking in monopulse was maintained
to the limit of range at 398.8 seconds,

The tracking characteristics for the first 60 seconds were typical with mono-
pulse errors of 1.0 mils, peak-to-peak. After this the monopulse errors
decreased to 0.10 mil, peak-to-peak, and except for the memory periods,
remained at 0.10 mil until the end of the test, The received signal variea
from -58 dbm early in sustainer period to -66 dbm near the end of guidance.
The average was -62 dbm.

Rate Subsystem

The performance of the rate subsystem was satisfactory. Rate lock was typically
intermittent for the first 1Y seconds of flight. Except for a short period of a

few seconds following booster cutoff, rate was solidly iocked until 73 seconds
after vernier cutoff, The agc's averaged -85 dbm at first and gradually went
down to -92 dbm at 347 seconds. During the last 53 seconds of tracking rate

was solidly locked except for two ten-second intervals starting at 347.5 and
378.2. The signal level in the last period was quite low, averaging between

<100 and -105 dbm for the locked portions of the period.

A-1 Computer

The computing system functioned satisfactorily during the countdown and flight
periods. There were no known equipment malfunctions.
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The following impact position data are based on nominal re-entry effects:

Mean Miss Standard Standard Deviation
Pistance Deviation of the Mean
Downrange 1.81 nm Long 0.5! nm 0.13 nm
Crossrange 1.18 nm Left 0.57 nm 0.14 nm

The Automatic Sustainer Cutoff signal was generated and transmitted to the AMR
lines at 0804:29.563 EST or at 259.563 seconds Range Time. The instaneucus

IP was approximately 38 nm uprange from target when ASC was effective (sus-
tainer thrust was zero).

IS DOCUMENT CONTAINS HIFORSATION AFFECTING TNE NATIORAL DEFINSE OF THE UNITED STATES WiTH i THE MEANING OF THE ESPIONAGE LAWS, TITLL 18,
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RIL-ENTRY VEHICLE

An RVX-2A Re-entry Vehicle, Serial Number 421, was flown on Missile 66D.

The vehicle was not recovered. Nearly all re-entry data were lost due to a

failure of the playback link about 4 seconds after the end of the re-entry black-

out. A premature ground on the separation ground bus turned on four of the
experiments early. The 5 volt power supply was shorted shortly after re-entry.
Intermittent telemetry reception was reccocrded by the aircraft for approximm tely

Il seconds after impact. The C-band beacon was tracked by Stations 1,3,4, and 12.

Powered Flight and Separation

All on board equipment which was monitored in the blockhouse or via telemetry
was functioning properly at iiftoff with the exception of J-29 (fuel tell). The fuel
cell c~uld not be charged prior to liftoff due to a short in the fuel cell or harness
wiring.Coincident with the sudden decay in yaw bending at 113 seconds J-30-1,
J-51-2, J-22, and J-43 were energized. These are normally energized by the
closing of the separation switch which supplies a ground to a velay which then

is electrically held in. An intermittent ground on any of these experiments, or
in the harness, or an intermittent closing of the separation switch would account
for this failu e.

The separation switch closed approximately 7 seccnds before the inflight connector
was released. The time of separation switch monitor is prior to sending of the
release payload signal by the airframe. The inflight disconnect monitor matches
the time when the signal was sent by the autopilot,

The following is a list of events and tirnes of reception.
Experiments energized _ 113.0 seconds
Separation Switch Monitor 282.5 seconds

Inflight Connector Separation 289.8 seconds

Telemetry

The telemetry system appeared to function properly until after re-entry blackout.
The playback transmitter signal strength did not return to normal after blackout
and dropped to zero approximately 4 seconds after the end of blackout.

During re-entry the programmer switched the sensors from fine to coarse. This
is programmed by a lateral 5g switch. The sensors did not switch back to fine and
the telemetry system was not turned off at impact. Subsequent to the flight it was

discovered that the programmer was mounted in the vehicle }nckwn-ds wm“
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latter events are programmed by 15g and 25¢ deceleration switches.

| Approximately 9 seconds after the end ¢f blackout the 5 volt power supply failed
i due to a chort across its output, This ¢aused the loss of the rate gyros, and the
. pressure and temperature monitors that used the 5 volts as excitation voltage.
It is believed that the short was caused|by a greater than expected ablation of
the transmissibility sensor.

Recovery Sequence and Search

Two aircraft and one ship were stationed in the impact area for the recovery

operation. Only one aircraft had telemetry reception capability. The following

are the positions of the aircraft and ship at impact. The sky was clear and the
. sea state was a code 4.

YV Lima A No. 1 ¢-130

, 08°05's 07956'S 08921'S

: 2} 3 ' ‘ ' _

w : 14°50'W 14°39'W 15°51'W

|

The aircraft and ship reported seeing re-entry and observing the vehicle with the
chute deployed. Both Station 12 and ithe ship reported 400 cps tone reception
which indicated recovery basket separation. Telemetry indicated correct seq-
uencing of the recovery system events up to recovery basket separation. All
monitoring of the recovery systems ceases at this time because electrical
connections between the recovery system and the vehicle are broken. Station
12 reported radar chaff reception with the Mod II radar.

At loss of telemetry signal the search was commenced with no sighting of the
balloon, fluourescent dye marker, alumlinum dye marker or reception of the

SARAH beacon reported. The first SOFAR bomb detonation was reported as
occurring at 0350 EST. This would be the bomb that is ejected after recovery basuet
separation. At 0901 EST & second SOF{AR bomb detonation was recorded. This

would be the bomb that remains in the vehicle and indicates that the vehicle sank.

Preliminary evaluation of the recovery sequence operation as recorded on telemetry
indicates proper operation of the portions of the recovery system that are telemetered
It definitely shows chute ejection, chute de-reefing and basket separation. Sighting
of chaff and the time of the first bomb detonation are also indications that the
recovery basket separated from the vehicle. No monitors of balloon inflation or

. balloon tether line cutting are made,

rene A1
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Aiter the re-entry vehicle impacted, as indicated by almost simultancous loss of
':clemetry signal at Station 12, ORV Lima dand A;C No. |, the aircraft reacquired
intermittent telemetry for 11 seconds. This indicates that the vehicle floatea

for at least 11 seconds before sinking,

The following 1s a list of re~entry and recovery evvents as recorded ou telemetry

Or as reported by the Range,

End of Blackout 1908. 3 seconds

Loss of Playback Link : 1912.0 seconds
Recovery Timer Start ' 1922, 0 seconds
Rear Cover Off 1927.8 seconds
Chute Eject (Monitor) 1929.5 second:
- ‘Chute Out (Long. Accel.) 1930, % seconds
Chute De-reefed (Long. Accel,) 1934.5 séconds
Recovery Basket Separation 1945.0 seconds
Loss of T/M (CRV Lima) 1993.8 seconds
Loss of T/M (Station 12) 1994.2 seconds
Loss of T/M (Aircraft) | 1994.8 seconds
Telemetry Blip (Aircraft) . .1998. 5 seconds
Telemetry Reacquisition (Airc raft) 1999.8 seconds

Telemetry Loss Of Signal (Aircraft) 2003.2 seconds
Telemetry Reacqui'sition (Aircraft) 2005.0 seconds
Final Loss of Telemetry {Aircraft) 2006,.0 seconds
' SOFAR No. ! 2990, 0 seconds

SOFAR No. 2 3650.0 seconds

stcimtat NFORMATION AFPRCTING Tt »
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CONVAIR PROPELLANT UTILIZATION SYSTEM

Performance of the Convair Propellant Utilization (PU) System was adequate,
however, two pecularities were noted in the Error Demodulator Output (ERO)
data. PU valve response to the EDO signal was correct in direction throughout
the flight,

During booster phase the general trend of the EDO was a éhange from a l.4 per-
cent LO2 rich error at 1.5 seconds to a greater than 5.8 percent fuel rich error

at 116 seconds. The EDOwas essentially at null between 36 seconds and 72 sec-
onds. Between 116 seconds and 193 seconds EDD data were beyond the instrumenta-
tion limitof 5.8 percent fuel rich, ' '

A peculiarity was noted hetween 50 and 56 seconds in that the EDO signal indicated
a momentary 4.6 percent fuel rich error for unknown reasons. The PU valve
responded by opening to 42 degrees.

At booster separation LOZ and fuel tar!. head preSSL-rcs'indicatéd the transient
conditions usually observed at this time, however, LO2 tank head pressure

(which is normally beyond the instrumentation limit during booster phase) returned
to 100 percent IBW momentarily. At a corresponding time the EDO signal
momentarily surged from its saturated fuel rich error to a saturated LOZ rich
error. Immediately following this transient the PU valve responded by moving
momentarily from the open electrical limit towards a closing position.

The general trend of the EDO signal during sustainer phase was a change from the
excessive fuel rich error, which was created during booster phase, to a LOZ rich
error with the signal crossing null at 212 seconds. The EDO during the last 36
seconds of sustainer operation oscillated with a mean error of approximately

2.4 percent LLO2 rich, These as cillations were attributed to propellant sloshing
since LOZ and fuel tank head pressure data had similar characteristics. PU
valve response during sustainer phase was proper. During the last 35 seccnds

of sustainer operation the PU valve was intermittently against the mechauical
stop due to EDO oscillations.

Neither the LOZ nor fuel head . sensing port uncovered prior to sustainer cutoff.
Head pressure data indicated the remaining burnable propeilants were approxi-
mately 2690 pounds of LO2 and 1270 pounds of fuel at sustainer cutoff. This 1is
equivalent to approximately 14 seconds of additional sustainer operation,

Missile 66D utilized Matched Set Number 305,

The following constants were a'pplicable:

UMENT CONTAIS INFORMATION APFECTING THE NATIONAL SEFINSE OF THE URITYD STATES WHTRIN THE MEANNS OF 19 (IPIONARE LAWS, TITLE 10,
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Py Valve Control Limits
Open Electrical Limit ' : 48.Y Degrees
Nominal Angle 29.6 Degrees
. Closed Mechanical Limit ‘ 23.4 Degrees
C.osed Electrical Limit 23,4 Deygrees
EDO Sensitivity ' 0.870 VDC, | Percent

TS DOCUMENT CONTAIRS HNFORMATION AFFECTING THE NATIONAL DEFENSE OF THE UNITED STATES WITMIR THE WEARING OF THE EIPIORAGE LAWS. TITIR 18,
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} : PROPELLANT TANKING

The missile was satisfactorily tanked utilizing the Acoustica Propellant Loading
Control Monitor (PLCM) as the primary tanking system, :

Fuel tanking was accomplished on 10 August 1960, X-| Day for the scheduled launch.
The launch was rescheduled for 12 August 1960 and the fuel was left aboard in the
missile. Flight level was obtained by tanking midway between the 100 and 100.2
percent PLCM probes, .The Propellant Loading Control Unit (PLCU), load cells,
and flow totalizer served as backup systems. Flow totalizer data were invalid with
excessive error. Correlation among the other weight indicaiing systems was
satisfartory. Changing fuel density between the tanking and X-Day dropped the

fuel level below the 100 perzent PLCM probe, however it was decided not to retop
the fuel to flight level.

LOZ2 tanking was accomplished during the countdown. Flight level was obtainec
by tanking to the 100.2 percent PLCM probe pius 550 pounds. The PLCU and load
cells served as backup systema. The load cells indicated a loss of only 50 pounds
from the time tanking waa sccured to ignition, The normal loss of weight during
this time is approximately 400 pounds. The Error Demodulator Output (EDO)
indication was very high ai ignition (2. 77 percent LO2 rich) and is considered
invalid. Conversion from the EDO signal to weight could not be made.’

The following tabulated data reflect the correlation between the desired and
measured weights as indicated by the variousa systems for both loading operations.

Units  Desired! PLCM PLLCYU  Load Cells
F LOZ at Ignition Ibs. 174,481 174,831 Lid, 500
Fuel at Ignition Ibs., 75,777 75,777 75,777 75,551
Missile Wet Weighte |bs. 15,727 15,727 15,127
Ignition Weight lbs, 265,985 266,335 cem- 266,254
‘ Ground Run v
Consumption? Ibs. 6,263 6,263 6,263
Liftoff Weight ibs. 259,722 260,072 “ee- 259,991

(I l. Desired Weights are based or. desired propellant weighta and actual miss:le
weight,

YOS SOCUMENT CONTAMIE NIFORMATION AZFICTING TIE RATIONAL OEFENGE OF THE UINTED STATES WHTWIN THE NCAMNGE §f Tig 3PIORASE LAWY, TITLL 10,
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2. Based on the AMR weighing.
3. Based on actual ground run time and nc;minal flow ratés.
WEATHER DATA
- Fuel Tank"mg _ - Ignition
Ambient Temperature | 82.9°F | 83.7°F
Barometric Pressure 30.070 In. Hg - 30,020 In. Hg
Relative [Humidity ' 80 Percent 70 Percent
Wind-Velocity and Direction 4 Knots, SSW 10 Knots, SSW
Cloud Coverage _ : 4/10 o 7/10

s 1S OOCUMENT CORTAINT INFORMATION AFFECTING THE MATIONAL OLFENSE OF THE URITED STATES WITHIN THE MEARING OF TWE (3PIONAME LAWS, TITLE 19,
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HOLDDOWN AND RELEASE SYSTEM

The Holddown ind Release System operated satisfactorily in restraining the
missile prior to release and in releasing the missile at liftoff. All values

taken fvom the holddowa cylinder pressure decay curves were within specifi-
cations. Residual pressure data were based upon zero pressures taken 5 sec-
onds after the blowdown. This was necessary since holddown cylinder pressure
data after liftoff were affected by engine blast and were erratic. Values obtained
were as follows:

Event Unit Specification . Tert Value
Release signal to 2550 psig sec 0.5 max 0.388
Time difference between start

of Bl and B2 cylinder pressure decay sec 0.010 max 0.004
Time intercept of tangent at Bl = 0.148
2550 psig sec 0.110 min B2 = 0.134
Resgidual pressure 0.5 seconds Bl = 193
after 2550 psig psig 350 max B2 = 216

Maximum differential cylinder
pressure after 2550 psig psid 400 max 240 @ B2 = 2550

g pOCUMENT COmTAING HITOBMAYION APPECTING TWL RATIONA. SLFTNSE OF Tl UNITES STATES MRS ™ NeLAMNR OV Tl tarionast LAWS, YL 18,
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EXTERNAL INSTRUMENTATION

This section describes the coverage obtained by data recording systems other
than telemetry and Convair acquired landlin: instrumentation as reported in
item 1.0-10, Preliminary Estimate of Data Coverage,

The operation of the exte:nal data system was satisfactory:

66 D DTO

Instrumentation Requirements Test Resuits

Optical Coverage

37 Engineering Sequential 4.1.5.1 and Satisfactory with the excep-

Cameras 4,1.5.2 tion of 1.2-30 which had
2ero coverage due to camera
difficulties.

13 Metric Cameras 4.1.5.3 ard Satisfactory

4,1.5.4

Electronic Coverage

I'FS-16 (XN-1 at PAFB) 5.4.1.1 Tracked from 32 seconds to
295 seconds.

FPS-16 (XN-2 at GBI) 5.4.1.1 Tracked from 95 seconds to
320 seconds. 4

FPS 16 Sta. 12 5.4.1.1 Tracked from 1632 seconds tc
1404 seconds.

Mod IV (X-Band) 5.4.1.2 Tracked from 7 seconds to

' 139 seconds.
Azusa : 5.4.1.13 Track=d from 20 seconds to

370 seco-ds,
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AIRFRAME INTERNAL INSTRUMENTATION

sSatisfactory telemetered data were received throughout powered flight.

Telemetry

signals were received at Cape Canaveral for approximately 15 ininutes., Six
measurements were unsatisfactory as follows: ' '

Measure-
ment No.

Description

F 125 P B Ctl Pneu Reg Out
AS8iIl X Quad 2 Door Aft Msw
Ajdl2 X Wuad 3 Duor Fwd Mew
Adl4 X wuad 3 Door Aft Msw
ASIL X (Guad & Door Fwd Msw
M o A Msl Axial Accel Fine

Comment

Qualitive only.

Data received from Quad III aft micro-
switch appeared to be invalid.
tion for all four positions appeared inadeq

for accurately determining door positions

Did Not Activate,

Missile 66D contained three Bendix Mod 7 FM telemeter packages operativnal at
the followiny frequencies and with the following subcarriers and commutation

capab:lities:

RF No. Frequency Continuous Channels Cuommutated Channels
1 22,7 1,2, 3,4, 5,06, 7, 11, 12,13, A. C
3, 7. E
2 227.7 2,3,4,5,06, 7,8, i1, E
9, 10, 12, A. C ’
) 23d. 4 3, 9, 15, A, C, E 11

Bawic telemetry channel assignment 1s given in Cunvair Report ALZC 2:-0/0-un,
Included in that report are channel assignment, commutation intormation, frequenc
response, arnd make and model of tranvducer,

tronasd LAWS. ing 40
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Although some difficulty was encountered with the landlin
sufficient data were obtained to ascertain proper missile
operation prior to liftoff,

s W e Gl

Due to a fluctuation of the power supply voltage for potent
at -4 seconds, large oscillations were noted in these meal
less, .seable data were obtained.

no calibrations for the Bl, B2 and sustainer chamber pre
LOZ pump inlet temperature measurements,
on the FM recording system.

Due to difficulty with the oscillograph recorder during the

Chamber p1
Also, the oscillograph trad

e 1nstrumentation system,
and complex systems

iometer type transducers

surements., Never the

countdown there were
ssures and the Bl and B2
ressure data were obtained
es were missing for the
oswitch, the B2 fuel

LOZ dome purge pressure, the Bl LOZ2 valve closed micr
valve open microswitch, the sustainer fuel manifold pres
sustainer flight lockin signal. In addition, the Bl fuel m
trace on the oscillograph failed to activate. All of the sw
properly recorded on the seqrence (EA) recorders.,

!

sustainer main fuel valve position, the transfer room te
tainer turbine inlet temperature. Satisfactory data were
measurements although time correlation was poor,

The transducers appeared open on the FM recordings of
pressure fuel line accelerometers and the B2 high pressu
In addition, the BZ fuel pump discharge pressure data we
chamber pressure measurement subcarrier oscillator wa
wdas no caitbration for the Bl LOZ injection manmfold pres
F'M data dppeared satisfactory,
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sure switch and the

i .
nifold pressure switch
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The timing pens did not operate correctly on the strip ictht recorders for the

perature and the sus-
btained from these

the Bl and BZ high

re LLOZ2 line accelerometer,
re erratic, the BGG

3 out of band and there
sure data. All other
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FILM REVIEW

A review of quick process engineering sequential film indicated all missile and
launcher systems functioned properly from ignition to the limit of camera
coverage. Operation of both east and west launcher heads appeared normal and,
in general launcher operation was s-tisfactory. Tracking films were exceptional
having the missile in clear view through staging and a portion of sustainer phase.
No discrepancies were noted.

A tabulation of film items reviewed is presented beiow:

Size mm Fixed

Camera - Frames B & W or or
tem —Pad _  Per/Sec _Color rackin Eield of View
1.2-8 Ramp 400 . 16 Color Fixed Entire launcher and miss:le
to above verniers, Views
Quads I and II.
1.2-11 East "A" 400 16 Color Fixed Views BZ high pressure
Frame : propellant lines at bottom
of clamshell doors.
1.2-12 West "A" 400 16 Color Fixed Views Bl high pressure
Frame propellant lines at bottom
of clamshell doors.
1.2-13 North 100 16 Color Fixed Views turbine exhaust duct,
Launcher
1.2-14 Ul221.29 48 16 Color Track Views entire misaile,
1.2-15 D17R39 48 16 Color Track Views entire missile,

1.2-16 « (5R6 48 16 Color Track Views entire missile.
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CONCLUSIONS AND RECOMMENDATIONS

Conglusions

1. = The {light was successful although the majority of the re-entry vehxcle
objectives were not met,

2. ‘Excessive missiie yaw oscillations were observed during the boost
rhase.

3. The re-entry vehicle playback telemetry link failed.shortly after black-
out,

4. Thrust after vernier cutoff wae greater than the nominal,

Recommendations

l. Examine the ability of the autopilot to stabilize the missine in this
configuration.
2. Investigate the re-entry vehicle telemetry transmitter reliability.

3. Investigate the cause of greater than nominal thrust after vernier cutoff,
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E: - COUNTDOWN TIME VERSUS EVENTS
; This test was scheduled for a 150 minute countdown and started at 0530 EST as
o planned. The countdown was performed perfectly with no holds or recycles
% required,
- The following notations were made by an observer in the blockhouse:
“: ' Countdown Countdown
¥ EST Time Procedure Event
0527 T-153 Holddown-Release Cylinders Pressurized to
: 6250 psig.
0528 T-152 T-150 Computer Warmup Test Started.
0530 T-150 T-150 Countdown Started,
$ o531 To149 Te147 Telemetry Warmup Started.
0536 T-144 T-144 GAP Test Started.
0543 T-137 GAP Test Com;ﬂeted Satisfactorily.
0544 T-136 T-139 Telemetry Internal Power Check Completed
Satisfactorily.
T-135 Gyro Temperature Check Started,
¢
0545 T-135 T-135 Range Safety Command Test Started.

i Gyro Temperature Check Completed Satisfactonly

T-13% Zero Z, Scale X (PPlus IG Field) Accelerometer
| Checks Started,

‘- 0554 T-126 ‘ Range Safety Command Test Completed Satisfactor

T-12% Electrical Connection Of Red Destract Box And
Retro-Rocketn Started,

2 0559 T-121 Zero /., Scale X (Plus l(‘.. Field) Acceleroneter
— Checks Campleted Satistacturily,

L
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0604

0612

0614

0617

0620

0622

0625

0627

0630

0634

0639

Countdown

Time

T-118

T-116

T-108

T-106

T-103

T-100

T-98
T-95

T-93
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§vent

Scale X (Minus IG Field) Accelerometer Check
Started.

Electrical Connection Of Red Destruct Box
Completed.

-Electrical Connection Of Retro-Rockets
Completed. Pod Dcors Being Closed.

Tower Floors Being Raised.
AIG System Landline Umbilicais Being Removed.

Scile X (Minus IG Field) Accelerometer Check
Completed Satiasfactorily.

Normal Align-Scale Z Accelerometer Checks
Started.,

Flight Control System Tests Delayed To Complete
Sewing Of Sustainer Boot.

GAP Test Was "GO' On Hangar "N and AMR
Tapes.

Service Tower Moving Back,

Mod Il E Beacon Warmup Started.

AlG System Landline Umbilicals Have Been
Removed,

Sewing Of Sustainer Boo? Completed.

Normal Align-Scale £ Accelerometor Checks
Coumpleted Satisfactorily,

Computer DSC Tent Started,
Helium Storage Preparation Started.

Landline klectrical Calibrations Started.
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Countdown Countdown

EST _ Time Procedure Event
0637 T-83 ‘ | Service Tower Secured In Maintenance Area.
T-100 Flight Control System Test Started.
0640 T-80 T-70 Nose Cone Beacor And Telemetry Tests Started.
T-70 Helium Stoiage Started.
0642 T-78 Computer DSC Test Completed Satisfactorily.
0644 T-76 Flight Control System Test Completed Satis-
factorily,
0654 T-66 T-65 Telemetry Warmup Started.
L s T-e2 T-62 GAP Test Started.
0702 T-58 Nose Cone Beacon and Telemetry Checks Completed
Satisfactorily,
0704 T.-Sb Mod Il E Beacon Lockon Check Completed
Satisfac.orily, GAP Test Completed Satisfactorily.
| 0705 T-55 T-45 Insert Z (Minus IG) Bias Check Started,
‘ 0710 T-50 L.;mdhne Electrical Calibrations Completed,
0714 T-46 Insert Z (Minus [G) Bias Check Completedis.xtxs-
! factorily,
f T»-35 Insert X Offset Checks Started,
' 0715 T-4% T-45 Roll Gyro Torquing Ramp Test Started,
0719 T-4i Roll Gyro Torquing Ramp Test Completed - Roll
Is Lef' 94 Degrees,
‘ 0720 T-40 LOZ2 System Ready !;‘()r Tanking.

T-1% Azusa Check Started,

NG SODVINNY CONTAING WPORMATION AFTCTING THE NATIONAL SCPENGE OF THE UM IED STATES WIVNIN TWE WEAMING OF THE £90:0NAQE tawe T g 8
WG LTINS 793 AN 704 Thd OANIIGHION G Tigf REVELATION OF 118 CONTINTE 18 ARY WARNES 10 AR URAVINDEI MG PIOSON 1§ PROMIQITID OV (AW

rese s1s00-0 ACONFTDENHA




_CONFBENTTAL
CONVAIR-ASTRONAUTICS N
age No.

- . AA 60-0087

Countdown Countdown

EST Time Procedure Event
T-20 . Autopilot System Final Check Started.
0726  7-34 Insert X Offset Checks Completed Satisfactorily.
0734 T-26 T-25 Final Computer Check Started. |
0738 T-22 T-22 Range Safety Command Final Test Started.
0741 T-19 T-20 Telemetry Final Warmup Started,
' 0742 T-18 Final Computer Check Completed Satisfactorily.
i T-18 Accelerometer Adjustment Check Started,
' 0748 T-12 T-12 Nose Cone Beacon And Telemetry ;'ON".
0750 T-10 Range Safety Commard Final Test Completed
Satisfactorily.
0753 T-7 T-7 Guidance Final Checks Started.
T-7 Forecast Final Range Clearance From AMR.
T-7 RCC System Activated.
0756 T-4:00 Autopilot System Final Check Completed satis-
factorily.
T-3:50 T-3:80 Status Check - All Reports "GO,
T-3:30 Telemetry To Internal.
0757 T-3.00 T-3.09 Timer Ofi -Ready Switch To "READY".
T-2:40 T-2:40 Nose Cune Switch To Internal,
1-2:30 T-2:30 Water Systems Turned "ON',
: T-2:10 T-2.10 LOZ Tanking Secured,
0758 T-2.00 T-2.00 Flight Presvurization Started.
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Countdown Countdown

EST _ Time Procedure Event
T-2:00 Commands To Internal.
T-1:45 T-1:45 Arm Switch To "ARM",
T-1:45 Engine Preparation Compiéte Light ' ON
- T-1:40 T-1:40 Missile To Int_erna.u Power.
T-1:35 T-1:35 Nose Ccone Report Switch To "READY",
T-1:30 T-1:30 Arming Safety Pin Removed.
T-1:25 T-1:25 Commands To "ARM'"',
T-llzlS T-1:15 Status Check - All Reports ""GO™.
! .
0759 T-0:60 T-0:60 Missile Helium To Internal.
T-0:60 Autopilot To "ARM"',
T-0:55 T-0:55 Water Full Flow.
T-0:40 T-0:40 Status Check - All Reports '""GO",
T-0:40 All Pre-Start Panel Lights Are Correct.
T-0:40 Ready Light Is "ON''.
T-0:25 T-0:25 Oil Evacuate,
T-0:21 Evacuation Lights "ON.
i i 4 T-0:18 T-0:18 All Recorders To Faut.
; T-0:18 T-18 Seconds And Counting.
' . T-0:18 Engine Start,
i (; 0800:10 . Range Zero Time,
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MISSILE CONFIGURATION

The Atlas Missile consists of three bacic sections: re-entry venicle, body
section, and propulsion system., There are no external aerodynamic control
surtaces. The re-entry vehicle is releasable and carries instrumentation
and ballast to sin.ulate the operational re~entry vehicle. The body section
of the missile consists primarily of a thin-walled, pressure stabilized,
stainiess steel tank, housing the missile propellants, Missile propulsion

is provided by the Rocketdyne MA-2 rocket engine propulsion system.
Missile stability is accomplished by a fiight control system consisting of an
autopilot and a hydraulic system to giribal the thrust chambers.

The following is a resume of the major systems and components comprising
Missile 66D. Addit.onal details are included for systems being flight tested
for the first time, as well as systemns which have received significant modi-

fications.

Airframe

Standard D" Series AlG configuration. (
Re-entry Vel

The RVX-2A Re-entry Vehicle was an instrumented, recoveravie research test
vehicle approximately 147 inches long, and was of a sphere-cone configuration,

The vehicle was desi ned for high velocity re-entry into the atmosphere. New
types of ablative materials werce uiilized for the heat shield; GE Series 100 and
others, The RVX-2A differed from the RVX-2 flown on earlier Atlas Missiles
in that its ablative materia! was cast rather than wound around the vehicle structure

The RVX-2A contained a recovery subsystermn that decelerated the vehicle from
its high re-entry velocity. A parachute decelerated 1t to approximately 100 ft/
second, then after impact, a balloon was to be used for a flotation period of up
to 36 hours. The recovery system also provided vehicle location by a salt-
water-activated, battery-powered SARAH beacon, a hight beacon, SOFAR bomb,
radar chaff, dye marker and protection by shark repeilant,

The vehicle carried a 'C" Band Beacon which was to operate from Liftoff to impact,
Two FM/FM VHF telemetry tranamitters were utilized, One was to transmat

real-time data from range zero to impact,  [he other was to continuously play
back the signal from the storage recorder (which also operated crom hiftotf to

L ™

irnpact),
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This playback data were to be recorded on recoverable magnetic tape.

A flight programme: was used to switch the accelerormeter and rate gyro from
fine to coarse range.

The following ''piggy-back’® experiments were carried on board the RVX-2A
flown with Missile 66D.

Experiment No. Description
21 | Ion Sheath
22 Ultraviolet Background
26 Hot Gas Radiation Spectrograph
28 Passive Transpiration Cooling
E : 29 Fuel Cell
| 30 Cloud Coverage
32 "X" Band Prupogation
*39 Nuclear
43 Sputtering
*46 Radiation
47-2 Counter
48 Intergrating Acceleron:»ter

* Not Telemetered

Separation from the missile tank structure was effected in the same manner as
the Mark [I Series (Separation latches and associated harnessing).

e
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Pue'uratic System

Standard ""D" Series pneumnatic system with Hadley "D tank pressurizaticn

regulators.

Hydraulic System

The hydraulic system is comprised of three independert hydraulic systems which
provide pressure for the booster stage subsystems, the sustainer/vernier sub-
system, and the vernier solo subsystern. The standard "D'" series was modi-
fied with the use of a 25 inch accumuiator to furnish vernier solo hydraulic
nower,

Electrical System

Remotely activated hattery, rotary inverter, and magretic amplifier regulator
system.

Convair Propeli.ant Utilization System

Convair PU System operated closed loop

Anti-Siosh Control

Eleven annular baffle rings were installed in thn LOZ tank to reduce propellart
"sloshing'.

Propulsion System

Basic Rocketdyne MA-2 engine assembly, The propulsion system utilized o
""dry” start. '

Bcoster Staging System

Stanaard '"D" Series configuration, which utilized a separate fiberglass bottle
to supply pneumatic presasure to actuate the release fittinqgs,

Flight Controi

Flight Control for Missile 66D was provided by ARMA all-inertial guidance (A1)
in conjunction with a Convair ""square canister’ autop lot,

l. Sensing Platform - contained three accelerometers, two
gyros, three pendulums and an alignment prism.
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2. Digital Computer - integrated the accelerations and fhight
deviation sensed by the platform, and generated correction
signals. ' :

3. The final component of the MG3 was a control cvntrai in which
the necessary start, heat, alignment, and operativn cuntrols

were housed.
Rand D tgsﬁng at AMR requires the use of two additional compunents for the
‘airborne portion of the AIG equipment, a dig:ital signal converter (DSC) and an

analog signal converter (ASC)

The Convair autoptlot package utilized 1n conjunction with D/AIG massiles
differ {rom that-used on previous "D Series miasiles in the following reapects

I, The canisters werc rectangular in shape rather than round,

2. Switching tn the programmer package was changed to electrome,
rather than electro-mechanical,

3. The excitation transformer was removed from the filter servo-
amplifier package and set in 4 separate housing,

4. An 8 cps filter was switched 1n at booster cuatoff to _g\.\'r 4 and
8 cps filtering for the sustainer and vernier phane,

Instrumentation System

Three telemetry links for mismile nystemn data, Two telemetry hinks tor
re-entry vehicle data. :

Range Safety Command System

Range safety command system consisting of two ARW-62 receivers, [AVCO
AD-319600 MKI!), power and signal control unit, and destract pahage,

GE Impact Predictor

Ge Mod Il E instrumentation beacon system an conjunction with the GE,/Burrougha
Maod I system, : ,

Azusa Transponder

Type B-1A coherent carrier tranaponder,
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H *ouv OF X5M-6:D .“.::ss'u,b; NQL Eh

Atlas Missije obD arried at ...R by wir tr insport (C-133) un ) J e 1y
Trinsfer-trom the jUC trailer to the R oand D traler and ;umple-tmn Ol Feriving
inspection was etiected the nextoday,  The missile was then positianed an the
north bay of H.e:\;-u‘ "K". Systems checionut was imitiated on 16 Juae 160 and
completed un b July 1960, ’ ' e '

Missile 06D remained at AMR for vperiod of \ppruxnhatcly nine weeks before
bcxﬁg launched. This time was utihzed an performing ayslc-m teuty otk an
readying the missile and laanc hing compiex lur the flight rest. Pre fh.(n: Cesting
of the missile was ccomplished 10 accordance with pl.mmn.; documented in
Report AA 63-0034, Flight Test Directive, Sertes "D Missile Nu. toy Un-
planned operations were pertormed on an "as required  basis,

Fhree Lo anch attempts were made on this missile with Cang ellatios of each

attempt berng av ribed to o dufferent problem.  The hiest -\!h'mpl' was termiinated
4t =70 mainatey due to w discrepancy an the sustainer RCC accelerometer cir uitry.
[est .mmin P two was terminated because of 4 gparious vernier tinks e -
pressarization daring 4 recycle - and hoid. The thard Favne h Attempt was ter-
minated doe to lows of mod-dation on nose cone teleaetery hink b, A complete
description of theqe la nch attempts w presented . n‘-'«h -tl-ly following the
wignificant events resume.

Date . Esent
14 June 1760 | l\rl'l\;"‘!l ﬂ AM i(.
15 June 160 Pomitioned in nur’h‘i h.'lv "nl“H-mu‘nr K
1o June } 160 Rmb'-nu ST ITNTIIY (um n»mph-lwl. Sv\"c'm

hes kout uull.nml

1 July 11960 . Weighed, ’('r'.unlu"'rh-'d_ to Complex T and

' : erected, -

4 July 1160 Succenvtul tuel and LOL taniming,

15 July 1160 Swecenstul Fhght Acoeptance Compamtn
" Tent,

21 luly 11960 X i Day operationa,
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Date X ' . E-ent
© - 28 July 1160 . O Attempted launch, Terminated beca ae

-‘of a discrepancy in the RCC acceivrareter
cireatry. o

24 July 1960 X-1 Duy uperations.

25 July 176G = , Atternpted launch. Termanated !)!".'..\'isf*‘
T ’ 0f 4 Spurivug vVernier tanks re-pressarization,

-1 Augulf 1960 . Successaful Flight Acceptance Cumpq_h!e Test
T Augusé 1960 ) : o X-1 D-\'y aperations,
B -August 1oy CAttesnpted laanch, Termnated bed dane of
loas of moduistion un nose cone telemetry
hink 4, ' .
I Auguut,,l_")b'(:) ' X-1 Day vperations,
12 August 1960 FhLght.

Attempted Launch Results

The initial launch coun!dow'n was terminated at 1105 EST due to the presence of
water in the plugs of the coaxial cable between pluy 600P5 and the RCC acvelerometer

It was planned to rtart the count ut <150 minutes at 0630 L'IS'I'. but due to an
ARMA platform cooling problem and & discrepancy in the sustaire r RCC

- accelerometer circuitry the countdown was not started until 0940 EST.

During. the Culdance/‘Autopxlut/f’rbpulnun test at -144 1t wan dincovered that the

~pitch program output voitage failed to step from 1.7 to 1.9 volts at 3 seconds
- of programmer run timhe., The spare programmer was instalied on the missile

replacing the flight programmier and checked satisfactorily,

The countdown then proceeded normally until -70 minutes (1050 EST) when a

. hold.wae called to check out a néwly installed suatainer RCC cuaxial cable,

While checking resistance readinge through this cable it was found the problem
firat encountered otill existed and there was water dripping from thepoda into
the working area. The test was then terminated,
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Test P1-402-00-60, the second launch attempt, uvccurred on 25 July 1400, The
count-was started a4t -130 minutes at 063V &5 as planned and prugressed
normally until -25 minates, (0435 E3T) when Azusa was reported not function-
ing properly. A hoid was called and the Azasa canister was replaced. The -
tount wag resaned at 0455 EST (45 manutes) and continued without further
dxfhcully until -40 seconds (1039 EST), when 1t was discovered thit there

was no Acoustica ready light on the prestart ladder. Since the Acoustica PU
System was not aboard for thiy fhght the Acoustica ready light was Jumpered,
but the sequencer had reached -19 srcounds and actomatic hold-fire, This
pulled in the master hoid-fire relay and the range ready light went oat, since
the pad safety ufficer could not turn the range ready light on hecaass the
master holdlire relay was eneregized, the hold tire override switch was Atilized
to obtain a range ready hight, The (o.nt was recycled to -7 manutes and re-
sumed at 1032 EST, '

When the count reached =19 seconds all the pre-start Lights were proper bat
~since the hold-fire waw overridden, the 'shq‘.e neer kent tuming, and had re-
ached 15 seconds Ly the time the start Lattun was pu-;hml. This made the
ARMA computer reset late since 1t 13 4 f.nction of start button pusie.  Whey
no reset had accurred by -2 ‘seconds, ARMA grdance called cutotf at approx-
mately 1050 EST. The vount was recycied to «i0 minates and holding tor
resetting the guidance computer and to p-t new film an the cameras,

At approximately 18 minutes after ¢ atofi the engine frel tani press wroed
hights ‘on the engine cuntrol and éngine teat puu-l-. wdii .A.mt 'h itthe § el tang
had pregsnrized. : '

These mdu.ﬂumq lanted for dbu-.l une minute but coald not by veritied by EA
recorders giace the paper was being d\.mgrd at that ime. However, s presw .
urization and vent was indiceted by F 1288 B, ISS pneumiatic Tegilator vutlet

_ press. Telemetry had bren turned otf, during that time and therefore no
vermer taik pressure data were avatlable, A IAuaL v gine tAnk press  riza-

“ton cycle was performed and all indications were proper, ‘The teat wan sub-
sequently termanated at 1115 EST due to a 'cpurmul vermer t.unu friprewaars-
cation which occurred ot 1108 EST .

The third Liunch attempt occusred.on 8 1\;|g'\'ml 1960 and wais téfminated at
0/05 EST with the countduwn at -7 minutes becaune of luss ut modul.umu on
nowe cone telemetry hink 4, v BT e
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~The {alluwing procedures were completed in the hangar

CONVAIR-ASTRONAUTICS .
. . . ' Pzge No. 214
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The countdown was started at -150 minutes at 0430 £ST as planned,ard proceeded

perfectly until the status check at -3:50. At this nuime nuse cone p'rrq-)m‘.cl
reported a “n0-GG" condition due to buss oi telemetry Lins 4 modulation.  fhe o
countdown was held tnomentarily at -3:30 and then was recycied to -0 mun tes
(0657 EST) and the huld continued, Termination of the test wCw .rred doring
this hold. ' '

A brief comptlation of signiticant difficulties in system preparation and esting
accomplished follows. ' ‘ s :

‘Range Safety Command System

There were no major difficulties encountered with this systern during thight test
preparation. - ' . -

Date Completed

Proredure a ' Description -
27-42517-1 Ranye Safety Command System Test - URFARY
FTP-D-002 Range Safety Command ‘Backup Ejrction {vat i-13.00

The fuilowing procedure was performed at the complex,.

Proced.ire v Desc miption _ . Date Comple® o4
FTP-D-005B Ranye S‘Afvhj Courrimand Bloc khouse Cumpati- T-11-00

bality Tent,

Instrumentation Bedcon System

There were no major difficaltien eicountered during thight tra preparation, -
During hangar checkout Rate Beacon 41045 wan removed to ace oppls oeodas
fication ECR 3-24, and Rate Beacon 4E1050 was inatalled on the muasie, U0

17 June 1960 the rate and pulse beacons were removed for a4 lab test, Resnita
were satisfactory and the beacons were re~inutalled on the minsile,

_ The following procedures were cumpleted at the omplex.

Procedure : . © Descraption ~ Date Cumpleted
FTP-G-0l6A GE Mod 1 Inetrumenation Beacon System ‘ HEPE U I B Y
o Rr_.nhueln Tenat , 4-10-00
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Procedure Description Dite Cumpleteq
oy Aescripnion

FTP-G-019A M.d I Instrumentation Missilebur e & voe - Te2U HO, Te20en0)
: - guvde and Camister Pregssure Check STV B BYAV)

Fhght Control Syater-:

During hangar checkout an excrasive drift rate was Jiscovered 1n the sustainer and
vernier engines when the programmer was at approximately 145 seconds. Plugs

in the system were disconnected and excessive water removed. The problivm

did not recur during subsequeat hangar testing, '

Duaring {light control system chzckout at the complex, excessive drift rate was
again observed, It was corrected by the anstallation of a capacitor an the »28

vdc power supply hine to the programmer and by replacing Servo Camister. 3erial
oo b, with Servo Camister, Seciad Nu. 0. '

"During the first Jaunch attempt, test PL-401-00-60, programmer camster, Seriil
No. 12, was replaced with programiner canster, Srrial No. 5, because of farlure
to switch to atep number three of the pitch program output during the first
gmdance/autopilot test,

During test P1-402-00-6t, the second launch attempt, an inadvertent signal to
preswurize vernier tanks was recegved 4 conmderable time afier catofi was
given, The circuits werns changed so the vernier tanks were pressurized by the
booster engine cutotf relay at the engine relay box, Subuequent testing produced
-no undesirable etfects from this change.

Servo Caniater, Sertal No, 9, was replaced by Servo Canister, Serial No. 5,
hecaase of a faulty relay within the Servo Caniater,

The following prociedure wan completed in the hangar,

Procedure i Desc ription ) -~ D.ve Completed
FTP-5-008 A Vermer Engine Alignment : 7-2-00

The following procedures were completed at the complex

Procedure ' - Deacesption S Date Completed
FTP-5-034A Sustainer kEogine Aliganeat Chedk T-11 o
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Pro‘ccd‘u.re‘
FTP-5-0068
FTP-5-021B
FTP-5-022B
FTP-5-019C
FTP-5-049A
ATP-5-1010
FTP-5-050D
FTP-5-059
FTP-5-060A

FTP-M-062D

*TP-S5-051C

FTP-5-052

CONVAIR-ASTRONAUTICS

Booster Engine Alignment Chuck

" Fiight Control System ‘Threcnold Transfer

Autopilot Static Gain Teat
Autopilot Frequency Respounse Toest, |

Autopilot Polarity Test

‘Autopiiot System Test

Autopilot Squib Tenst
Roull Program Readout Cahibration
Abbreviated Frequency Reuﬁunsc -I't-s‘l'

Autoprlot Inertral Guidance lutey rated

. Autopilot Systemn Readine an Test

Autopriot Precountdown Operation

Paieamatic Systern

Paue No. 3¢
AA50-0040

D Comper 4
Tal S-n.".)

V- 5 uy

7-13-00

'.;- ‘l.-t -0

7-14-00

{-ia-nu

-y

T-11-00

3-5-00

¥-10U-00

No major difficultien were encounterrd diring preparation of thin syatem for

“flight test.

The {ollowing procedures were complated in-the hangar

Prov:"dure
FTP-F-019B

FTP-F-022B

Deacniption
Awrborne Pneumatic System Leak Cher k

Differential Preanure Switch Ched kout

The following procedures were completed at the compiex

Procedure
FIrP-F-020

Dene ription

High Presasare Leak Check and Airthorne
Regalator Lock-up Chedkout,

Date (E;‘l\:rlr' e}

(l’.:"'lo

Hhoet i

Dae (‘,c_'l_\\L-l‘rf e}

MV Y]
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: : A . Date
Procedure _ " Description : : Completed
FTP-F-007 Transfer of Missile Pressurization from 7-13-60

Trailer to Tower,
FTP-F-015A " LOZ2 Tank Rehief and Shut-buff Valve C.Zhvtik'out 7-1+-00

F’TP_-_?‘-OO3B ‘ Checkout and Validation Ground Airborne 4-7-60
Pneumatic System,

Rt'-;:htry Vehicle

Re-entry Vehicle 421 arrived at AMR on 22 June 1760, Four major problems
arose prior to flight as the resuit of major component fatlures. Three of the
failures occurred at the complex and vne 1n the hangar. .During the first:
launch attempt the multiplexer would rut start switching until the pu\\}v v iupply
voltage was increased to 30 volta, When the vehicle was recycled, the replace-
ment multiplexer algo failed, On T-1 Day of the firat laanch attempt the bedcon
failed and had to be réplaced. During terminal count of the third launch attempt
the tape recorder jammed, -

In addition the vehicle had to be dissassembled after each launch abort due to
time limits on J-47-1 exprriment, One éxtra diasassembly was necessary to

permit the removal of J-47-1 experiment,

The following teuts Jerformed on Re-entry Vehicle azl,

~Date

ET1 'i"vq! Pvrfurmr‘d o . C()iﬁiglétiid

~NTA -Spedial lncoming Confidence : , ' 6-2;.-60. _ )
243306 C-Band Beacon System b-id-00

N/A . _ | Spectal T-4# . . . bedieop

24343 Telemetry Systemn o » . , 6 -2h-00

24372 Hangar Systems Cunfidence Test 6-30-00

N/A Shield Harnens R 6-30-60

N/A Spacial J-417-2 ) - T T-5-00
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Date ‘
. ﬂ ) Tt Po*rff)rrr,efl o Completed

~2}1.3':'5- : Sengor Stumulation v . 7-6-00
N/A Special J-324 R TT-00
N/A, ' - Special j-32B R ' : B T-7-00
NIA Special J-21 _, iid-60
N/A Special J-43 | _ . 1-4-00
N/A . Special J-30-1 | | 7-%-00
N/A .Speé’xal J-30-2 i 7-3-00

- 24378 Pressure Seal Test ; (-12-00

i N/A Spec'x.al J-26 . - , . i 7-12-00
N/A Special J-29 ‘ | 7-13-00
N/A Special J-22 . » | 7-13-00
24380 Final Acceptance Test. A _ : i-14-00
N/A . Special Recovery Monitor Eventa 7-11-00
24384 Mating for FAC Test '7-114.00
N/A Pad Checkout Test T-14-00
24385 FAC Test . | ' © . i-15-00
24384 Demating following E'.AC. Fent | DR -0
N/A Special J-22 | 7-20-00
N/A ~ Special J-47-1 ' i-20-00

. ‘ 24333} Explosive Confidence Test ! 7-20-00 "':

24382 Weight and C.G. | o 7-20-60 )
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CONVAIR-ASTRONAUTICS .
Pags No. o2

Date
CETL - . Test Performed Completed
24384 - Mating for Launch (am) : 7-21-60
24336. T-1 Day (Bad Beacon) : - 7-21-00
24384 ' Dem;:tirig for Beacon Chanrge 7-2i-0d
238728 " Beacon sub-sysze_m Test " 7-21-60
24384 Maung for Launch ' - 7-21-00
24385 T-1 Day (pm) : | o 7-21700
24387 Launch Cuuntdown (3¢ rubbe-'d): ' 7-22-00
24384 Demating (R/V Returned to Hangar) f i-.ﬁ.:-“'o'(j
24383 Explosive Cunfxdeﬁce Test o ‘ 7-23-00
24384 Mating for Launch o 7-24-00
24356 T-1 Day Test S 7-24-00
24347 Launch Countdown (Scrubbed) 7.:%-'},0
24384 Demating (R/V R-'t.ur:r‘u'd to Hangar) 7-25-60
24372A Incoming Confidence Tewt (pv.nrtvl.ul') ; ?-.:0;.(»‘-0
24378 . Pressure Scal Teast -- o 7-;‘!)-.!»’0.
N/A | - . Special j-&b ’ : ' 7-20-0y ]
N/A Special J-42 | : | ediee0
N/A Special (Multiplexer) | J-d4 60
N/A Special (Confidence ['est) . v 4.4 60
N/A special J-29 ‘ ' H-} by
£45“78 Pressure Seal Test _ B ERE (»0
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~ CONVAIR-ASTRONAUTICS |
(7S . pagé Cuns

* | | | ‘ AA00:0037
: . v o o T "Date
: ' - ETL Test Performed - . _ "~ Completed -
| 243380 Final Acceptance Test ’ 3-3-60
24383 . Explosivé Confidencs Test - 3-4-60
24384 | ' M‘a.tirig' for Launch s 8-5-60
24384 Demating for:'Rg'mo»‘alfof..f-47-l‘ o 8e5-60
| -"z-i;iéi}f‘ o ~ Explosive Q'd'rifvidenvcve’..Tesl S | 3-6-60
24384 . T-1Day Test | L '  B-7-60 ;
24387 " Launch éountdbwn (RccoArder F‘ulu‘re,-. 8'-8-@0
: scrubbeé Fl,ight) . ‘
: ‘ ‘ 24:38_4 o o "D'érvn:'ati‘ng‘ tl‘o"rveturn R/V to Hangar for ‘repair  3-8-60
24373 _ Telemetry Sy'ntei"ns Test - ‘. 8-3-00
24376 o C-Band Beacon _Syut'er.'n‘s Test 8-9-60
N/A | .y ~ Special’J-29 | | SR 8-9-60
24!78 . o ‘P‘reav‘uii‘re Seal Test : - - 3-4-00
24340 o . Fi.‘n.tl Acceptance 'l‘eut" : C 8.9 60
2434) l-:xplu:nve Confidence Teat ‘ ' -4 00
RCAL LI ‘ Mating for Launch ' S 8-10-00
2436 T-1 Day _r"'v‘ | ' - 8-10-060
24347 . Launch Countduwn a B cd-14-00
Propulsion System | . | |
“© The mitu'.l,. launch countdewn waa terminated due ts; water in the plugs ot the
” coaxidl cable between plug 60095 and the sustainer RCC accelervmeter, This

problem existed before atart of the count and a hold was called at -70 minutes
to check out a newly installed cable, Resistance readings indicated the problem
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still existed and it was noted water was dripping into this area from the pcds.
This condition was corrected and no further difficulties from this area were
encountered during subsequent ¢countdowns, ' .

The second iaunch attempt was terminated due to a spurious vernier tanks re-

- pressurization after an observer cutoif. . At approximately 18 minutes after

cutoff a spurious vernier tanks repressmuatxon occurred, However only the
fuel tank lights on the engine control apd engine test panels actuated.

These indications lasted for about uine minute but could not be verified by EA
recordings since the paper was being changed at'that time, however, i pressuri-

- zation and vent was indicated by F 1288 P, 1SS Pneumam. Regulator Outlet

Pressure. A manual engine tank pressurization was performed and all indications
were proper. The shuttle valves in the ISS package were checked, and the
pressurization solenoid was leak checked. Aill results were prdpé"r and in-
dicated that both tanks must have pressurized after the launch attempt.

Two mock countdowns were performed to see if the spurious pressurize verunier
tanks (PVT) signal would occur. No extraneous signals were noted. During
trouble shooting the ISS package and the engine relay box were replaced to
eliminate these components as a source of the problem,

At this time wiring revisions to the system were made such that the missile
system would sull give an indication of spurious signals but these signals
would not effect vernier tanks pressurization, A TVA was worked to route
the hot side of the ISS PVT solenoid through the 42" umbilical so that this
solenoid could not be energized by the PVT relay output after liftoff. The
wiring was also changed so that a PVT signal would come directly from the
closed side of the booster cutoff relay. Several telemetered measurements
were also added to momitor for spurious PVT signals. Satisfactory checks of
the new circuitry were made prior to launch,

During investigation of the spurious PVT signal it was discovered that the LO2

vent and. relief valve opened prior to closure of the pressurizing shuttle valve,

when the tanks were vented. This permitted the ISS regulated supply to be

vented overboard through the LOZ vent and relief valve for a short period of

time which resulted in fluctuation of ISS regulated pressure, It was decided ‘

to go "as is' with this condition, howeveed *3a noted 'above the [SS package was ;

replaced before flight, l
[

The following procedures were completed during hangar checkout,
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Procedure

FTP-P-027

‘FTP-P-025B

FTP-P-026B

FTP-P-030B

~ CONVAIR-ASTRONAUTICS

Description

Main Propeilant and Hot Gas System Leax
Check. .

Propulsion Pneumatic Control Leak and
Functional Checic

Vernier Engine and Start Systermn Leak Checks.

Head Suppression Servo Controller Leak and

¥unctional Check.

The following procedures were completed at the complex.

Procedure

FTP-P-029A
FTP-P-012
FTP-P-006F
FTP-P-023
FTP-P-014

FTP-P-020A

FTP-P-009F

Description

Pneumatic Purge System Leak and
Functional Check :

Propulsion System Nose Cone Separation
Pneumatic Leak Checks

Propulsion System Leak and Functional
Check

Propulsion Systemn Components Inspection
Check '

Retorquing Procedure cn Booster and
Sustainer Gimbaling Blocks

Post-Firing Securing Operations

Propulsion X-1 Day and Precountdown
Operations

Page No. %3
AA c0-CUsY

Dé.u:
0-27-00

7-;-00

T-11-00

7~13-00

Date

T.T-60

7-12-00
7-13-60
7-12-00

7~19-60

4-12-04
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L D e
Proredare Dos Tintiin CLonnie e
FTP-.‘J-'H:; o AaasmbiuGadance ntegrated Test BN SR RY
CTP-17H FEAC Tost o Tl e
CTP-1.C MG 3y atem Dnst . TaiAer
ol
SIP-17H FAT Test 3-1-00)
FTP-G-02» X-2 Day Pre-feadiness Cheok B Tolan)
. ' : ‘ $-3-00
Honaed)
s-ftyor s
FTP-G-02y X-i Day Readine sy Sheo w DN A
4-d-00
3-7<6)
Holl.n00
FTP-GG-927 Precountdown Chesky v ' $-5-n0
' ' 4-12-00
Test Prep 40 and 41 Spraial Computer Problema ©3-10-n0
CTP-1TH L.auns h Countdown . _ 4.12-n1

Teletnetry Yyatem

In the checieout of the telemetry gystem ne magor didorepaney vas noted, . During
the FAC Test on b Aaguet 1900, U 9LV, Erear Ratio Demod Qutput, bevame crrat, .
Chedka on this meagurement traced this erreatic behavior to the aceessary Py age
On 3 Augast L1900, the accessory pace e, 5N was removed and 85,08 Q0o
was installed,  ubaeguent Chekont of this mersurement mdicated ittt tary

aperation,

On 1L July 19no, the tetemetey paciages aere changed oo heck ont G apare pack
A, TFhe thight packages were then remnatadled for the remaaning tests, The

'h;ll.,wmu procedures were completed sn the hangar,
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Procedure

FTP-T-005
FTP-T-017
FTP-T-022
FTP-T-023

FTP-T-024

~ CONVAIR-ASTRONAUTICS

Page No. 03
AA r0-0037

' Descrintion
Bridging of 'Tcmp':r,é\tdre Transducers
Vermer Engine Position .3.;‘.‘.brut'.on
Treletaeiry Sy.tein Fanctional Checke
Telemetry High Pressure Transducer Checkout

Telemetry Syatem Checkout

The following procedures were completed at the complex,

Proacedure

FTP-T-019
FTP-T-020

FTP-T-008

FIP-T-02¢

FTP-T-027

Description

Telemetry Blockhnuse Compatibility
Telemetry System Fanctional Check

Alignment and Calibration of Engire Position:
Transducers’ o

Telemetry System Readiness Test

Telemetry Svstem Precount Operation

Missile Electrical System

Date

"Completed

6-21-60

5-23-00

n-30-00

n-29-00

Date

Combpleted

7-11-00

7-11-n0

©7-13-n0

No significant problems were.encountercd ducsing missile electrical svstem testing

at AMK,

The {olluwnng procedureys were completed 1o the hangar,

Procedure

FTP-E-033

FTP-E-044

Degcription

Inspection of Electrical Disconnects

Battery Fit Test

Date
Completed

b-17-60

b-17-00
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. Dite
Procedure Description © Completed
FTP-E-036 Separation Circuitry Check . : S TeTen)
The following procedures were cotmipleted at the complex,

o ; Dae
Procedure " Bescription’ : . - Ot
FTP-E-003 Operational Checkout of Closed Gircuitry CToMemp

TP-E-026B Pncum'atzc/'Propuisxbm!:?léctnc.;l Interlock Fest 7-14-ni
FTP-E-032B Missile Electrical Blockhouse Compat:bility 7-18-n0

Test ’ B
FTP-M-05618 Missile RF and Electrical Readiness [est 310069
FTP-M-064A Missile RF and Electrical Precount Qperations

Complex Electrical System

No significant problems were encountered during checkout of the complex electrival

system,

The following procedures were completed at the complex,

Procedure

FTP-E-034

FTP-E-041

FTP-E-039

FTP-E-040
FTF-E-037B
FTP-E-053

FTP-E-054

_ Date
Description _ ‘ Completed
Launcher Microswitch Adjustx“nc_nt o 7.'5-00
' Su'utaingr Oversﬁeed .Tri;; Check : ) 7-13-00
Launch Contrél Au!omanc Sequencé Test 7‘-l4-r;0
‘Release Sequence T;:st . T Telden0
Umbilical Adjustinent chct_l()n Procedare . B-8-00
Cotﬁplex Electrical Readiness Test S 8-10-00
Complex Electrical Precount Operation H~l.‘.-60
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Hvdraulic Systems
The sustainer hydrauhic systen{ ‘hydraulic o1l did not meet sp_ec:lﬁcat'.onhs due to
low viscosity when analyzed prior to flight, The o1l was approved as acceptable,
however, siace viscosity can be expucted to drop when oil has been in use,
Nu other major difficulties were encouncered with this system during flight test
preparation, :
‘The fullowing procedure was completed 1n the hangar.
- : ‘ _ Date :
Procedure ' Description ' '~ Completed
FTP-H-005B Horizontal Fill and Bleed ' 7:7-00
The following procédurcq were completed at the comptex.
: . Date
Procedure Description . : Completed
FTP-H-002D Giound and Airborne System Fill and Bleed - T-13-00
F-;YP-H-007 "Vermer Solo Hydraulic Accumalator Installation 7-15-00
FTP-H-004C Airborne Hydrauhic System X-1 Day and Pre- 8-12-060

count Operations

CAczusa System

During system preparation for flight, 1t was discovered that Azusa Camster, S/N
731-0044, had an internal short 1n the IF amplifier due to a pressurization leak,

The canister was IR'd and was replaced with S/N 731-0024, This canister indicated
ditficulties with the transponder in recovering on the high frequenciés, Later checks
by the Azusa ground station proved this to be false, however, the canister was re.
placed with S/N 731-0062, No ather dlftu.ulhes were encountered during system
preparation for flight, :

The foll owing procedure was completed 1n the hangar,

S . ) ‘Date
Praocedure Descrig!ion : Completed

27-92504 Azusa System Checkout 7-2-00
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The following procedures were completed at the complex. -

o Date
Procedure ) Description . - N L nnteted o
FTP-2-00l " Azusd Blockhouse Compatibility Test Tali-nnd
. . o ) ) ) Hadari)
FTP-M-056 Missile RF and Electrical Readiness Test d-10-00

" Con vair Propellant Utilization System

System difficulties were encountered during the FAC Test when variations uovurred
on the Error Demodulator Qutput (EDO) signal. It was found the RF svitem was
inducing these variations at the sandwich plug and also that the accessory pack.age
wag inducing 0.3 voits into the PU system. The accessory package was replaced
and the interference ceased, No other major difficulticy were encountered during
flight test preparation., .

The followiny procidures were completed i1n the hangar.
Date
Completed

Procedure ’ DescriEtxon

FTP-F-018A Propellant Utilization System Leak Check e300
FTP-U-016 _ .Propell ant Utilization Sensing System Test 6-29-00
FTP-U-026 : Convair PU Valve Angle Setting T-13-00
The following procedures were completed at the complex.
' - Date
Procedure Description Combpleted
A ————— . e ————
FTP-U-021B Alignment of Fuel/LO2 Ratio Valve 7-18-n0
FTP-U-022 Five Point Pressure Check of PU Error 7-21-00
) Demodulator Output 7-21-00
FTP-U-024 Readiness Check of Coavair PU Systemn 7-21 ;nl)
8-3- 60
8-10-00
FTP-U-023B Functional Check of PU System 8-5-00
8-10-60
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Holddown and Reieise Svstem
One of the four cold reletse tests performed in ccordance with FTP-L-00sB, 12
preparing the system for tizght tezt, was satisfactory, Three of the testy were un-

satisfactory due to nu relea e signal being recorded on the gsallography

TFae following procedures were pertormed at the compiex,

Date
Procedure . Description iy : Coompleted
FTP-L-0l7A Launcher Releas: Svstem Functional and T7-6-10
Restraint Tegt S
FTP-L-001C General Launcher Alignment : ' ' 7-8-00
FTP-L—OOHC Snrrv:«.mg Launcher Arrestery : T-12-10
FTP-L-007D Fundtional Checkout Launcher Stabihioang | T-13-00
and Launcher Auxihiary Frame System ‘
FTP-L-014D Launcher Lines Leak Chedk Tl -0y
FTP-L-005B v Checkout of the L nd h’u.r Stabihizing System’ 7-20-00
FTP-L-000B Shakcdown‘fur Launcher Cold Release 7-'.!0-00
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ree Wty were acceptalle,

Purity
Hydrocarbons

As Methane
Ad Acetylene

Lhasengs Hedr n

branty

Hydrocarhons

Labrieating (sl

YVincosity

Flash Point
Yiccasaty Lindew

Fricaloroethylene

Apprarance

Culor

Odar

specitic Gravety
Pintillation

Ead Poant

Waler

vt colatile

.
Ui
ALY

Puorcent

‘ppm

Prreent

Contistabew
ARV
up

RPN

-l&h.‘{”, h.“”f‘
()l.'
“P‘

breere et

(a}

(b)
{v)
{a)
(1)
(<)

b

10 ppm

None

6
{0s.n

Plans

Pans
1, bt
1))
NN
Puass
L0008

Fa:e . o.

¥
[

\A v-0U0.

Al cists b J00

St ild aed sas

e Mia.

.-)‘.0 Tut 2l Max,

0- " .\‘ddxo

v, e N,

el .V u 34,0

wdl) NMan,
AU Min.

Clear and Free

Nut red, biloe, Ko

v poapie adyed,

Characteristn
Lobvdto 0o
fdv, Ut 1)L, 8
o4 Max,
Cloudless o LIV
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Units

CSaarpie
oy

}‘d);k‘ NOL 3

..‘..\ 'JU'UO _"r.

Sy 3lic Atiuns
A —————————

Hydraulic Fluid

Flash Puint aF 2L0¢ 200 NMan.
Color Red Repor?
Viscosity Centistokesy 3.4 10.0 N,

Water by Distillation

1:51 QL
Percent

Cannut be meas-
ured Ly sprie

0. U N

method.
Particle Count
10 - 20 Microns 1130 Mo solid particies
21 - 40 Microns 476 greater thas 1.3
41 - 65 Microns LS ) micron.. (Fiuers
66 - 100 Microns 44 not detined. )
Qver 100 C & particles :
2 fibers:
3 Ewel-ne
Imitaal Boiling °F ELB) Report
10 Percent Of LY Jui-410
50 Percent °F il Report
}0 Percent °F 450 Report
End Paoint oF 475 29 Max.
Residue Percent 0.4 1.5 Max.
Los» ‘ Peccent 0.4 Loo Max,
Flash Point ’F 140 110 A,
Gramnty VAPRL 44,1 T4 0 Man,
Particle Count
10 - 20 Micrans ARbO o solud particaes
20 - 40 Microns 10440 greater Laan doo
40 - 30 Microns 6lo o rons. (P s
80 ¢ 3 partie les vt letiaed,)
& fiherse
‘Muoisture None
. s {telow procaretment spts thication, however, siscasity can he vapedted

“to drop when o3} han bren in uee and thie valoe s a "vpt.uhh-.
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Fligat Test Flan = Missile No. 06D ' "AZ:2.-032
et d Tore Ghyecar (T M 2 3TL) , . 3TL/OR-00-0000-09007
Shigat UeLcadtrective (U100 G) - ' ‘ AA 0U-003}

Additional reports which nay be refereaced {or f .rtaer information revarding
tars misstle are listed below:

, Approximate [33ue Diate
Reports : " {time aiter test)
Quporls

Convair - Astronautics, San Diego, Calif.

Fhght Test Evaluation Report C ’ 14 Days
AFBMD/5TL, Laklewoud, Calif. |

Flight .Summa ry Report . H-12 Weers
ARMA, CCO

CCO Wik Look Report ‘ 7T-10 Duays
American Bosch ARMA Cu,, Garden City, No Y. )

l-'lx.rghl Iest Evalostion Report e ) U.l:‘vfﬂ:
>'- wneral Bbootere, Philadelphoa, Pa,

Eocalaation Report o :50 Days
(" ‘u-'r.:l Fdectrie, Lyracune, NOY. |

Evaluation Report of Mod 1] -
natramentation System With Mismile o) 6o lU Weene

Best Available Copy
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SER!AL NUMBERS OF SYSTEM COMPONENTS

Azusa Transponder, Serial No. T31-0962

Re-entry Vehicle, Serial No, 421

Range Safg:LCommand Sy'stem

Range Safety Command Battery No. |, Serial No. 230

Range Safety Command Battery Nuv. 2, Serial No. 000-0043
Range Safety Command Canister No. |, Serial No. AF-58-127
Range Safety Command Canister Nu, &, Serial No. AF 54-1vl
Range Safety Cornmand Canister No. |, Power Supply And Signal
‘Unit, Serial No. 8

Propulsion System

' Sustainer Engine, Serial No. NA 22203 _
x Rooster Engine Assembly, Serial No. NA 112073
’ Vernier No. I, Serial No. NA 332134 :
Vernier No. 2, Serial No. NA 332187

Electrical System

Missile Main Battery, Serial No, 0U2-0° 44
Bendix Inverter, Serial No. R-84 :
Power Chanygeover Switch Assembly, serial No, 0Us

AlG Guidance Systemy

Platform, Serial Noo 7110000

Control, Serial No. /120014

Computer, Serial No. 130012

Analog Signal Converter, Herial Na, 10l
g Digatal Signal Converter, Serial Noo SO0

Inatramentation VPeacon Systerm

Rate Breacon, Serial No, 4810450
Pulse Beavon, Sertal Naoo bE10DOA

) Telemetry System

Telemetry RE Package Nao, L, Seroal So. o enld

TS SODUMENT CANTAING 1PNBWATION AVIFr 1IN0 Tuf MAUNMAL NE7INGS 1 108 10D $TATN WINIR T WISNING 80 1ng PO Rad) 1408 T g 1§
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THS SOCUMENT CONTAINE NIFORMATION AFFIC
Y.L, SECTIONS 763 AND 704, THY TRANEMISSION
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