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‘PREFACE

This report presents the launch evalutio‘n--m& detailed analysis of
"the launching: of-LV-2A,-389 -and- 88=01A, 11Tk from Vandenberg A:l.r.
Force Bue; cmtornh:‘r--m ‘repert-was prepared-by-the Evaluation
‘0ffice, Deputy for ‘Space- Systens;, - 6595th-Aerospace-Fest Wing, under
" the-technical- eognimcor-mq--cvoncurunco :0f the-bockheed N;I.u:llo' and
- -Space- Company- Flight Test-Evaluation Stasf,  This nreport replaces
“the: Launch Report-normally pubiished by Lockheed : lﬂ.nﬂol and Bpo.cc
. Coupuny for- the -Aerospace Test Wing,

avia




SECTION I

LAUNCH SUMNARY

Launch Code Name: Garden Party
PMR Operations Number: 3hik

A. A space vehicle consisting of LV-2A Booster XNo, 389 and
88-01A orbital stage No. 117k was launched on the first attempt
from Vandenberg AFB, California, - lesunch complex T5-3, pad 4, at
1338:23.10 PST on 15 February 1964, ‘

B. The nominal launch objectives were to place the payload in
orbit with & 100 nautical mile perigee, a 234 nm apogee and with
an inclination angle of 75 degrees. The orbit achieved had o
perigee of 101.1 om, an apogee of 248,k nm, and an inclination:
angle of T4.98 degrees,. .

C.The 575 minute countdown vas initiated st 0355 PET and
proceeded without. interruption to Tw15 minutes (1315 PST) when
an eight-minute hold was imposed because of train traftic,

D. Liftoff was normal and all aspects of the ascent trajectory
wers near nominasl,

E. All first and second stage booster systems performed satis~
factorily. The Tirst stage solid motor burn time and jettison

vere normal., LV-2A main engine cut-off (MECO) was normal and ,
resulted from guidance command, - S8-0lA separaticn was normal.
The. 88-01A thrust phase was normal, However, dug to a slow shutdown
of the 858-01A engine, the injection velocity was slightly greater
than that required for the specifieéd orbit, '

‘ wla

. .
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Conclusions-and- Recommendations _

A. CONCLUSIONS,

© "1+~ The booster -was successfully counted down-and: lsunched. The
performance of Stage I subsystens: wers normal, '

' "2, An sbnormally slow 88.01A shutdown: is-attributed tos (a) a
malfunctioning-fuel-valve or:(b)- &-malfunctioning pilot- operated 801w
enoid valve,- ‘The ~ruu.i.t~m--n--22-fproxcon«post-lhntdm “velocity
- gain. The fuel valve =1'I.l"15“:I°nﬂll'iold‘t'h.n“hltmﬁ"lt' LMSC, Sunnye
T vale, - A-new-pilot-operated- solenoia: valve was: instailed at LMBC/VAFB,
"The- only previous “ancmaly -of ‘this- nature: -in-.tho_;--hst---fourtm. vehicles
occurrcd*on"nhiclo'll@;, this-vas also the-only-other-vehicle of the
previous fourteen which-had a repiscemmnt: solenoid-valve installed at
- IMSC/VAFB, *(Bee Bection v, B,) ' '

3. There-wvere -*Mp':eun"cnt“trm;lenti at start or upu-i_.ﬁon and
during ullage rocket bura, (8ee 8ecion vy C.) -

b, Data indicated: th;tvﬁ);rtmulucé: range for the Wro Block'
temperature-vas-not- high: enough, (80q;-sog;19n V, E.) D

5« The Program Tut}Opoé‘ationt Order stated- thnt'linka Sand 4
should be measured during-launch vhil¢ the originator intended it to
be a prelaunch check only, (See Bectien VI, I,)

B, RECOMMENDATIONS,
1., Recommend LMSC :I.nnl;:ipto -and determine -
a, Effective fuel v.ln lhclt life, e :‘.,,

b. Effects of solenoid-valve instalistion- techniques on
valve fperation, . .




' B. RECOMMENDATIONS, (Continued)

‘2s  Recommend-LMSC: continue to investigate-the- cause of short

© eircuits at separation-and the possibility. of- instaliing svitching
circuitry to remove pover from-ullage rockets: after-ullage thrust ter.
minations;- dso-conlider-wpontblm-ﬂgud phc-at-:or-lhtolding change
to correct this malfunction, ~ :

3. Trensducers be--selected- so .that “eritical ‘parameter readings
vould- still be within the-range of calibration, .
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SECTION III

| Launch hi.luation

A.  LAUNCH OBJECTIVES - vs.-RESULTS ATTAINED
The objectives listed- bo:tow-.m:-m. the checkout :and- ascent phase of
“the test, The: ordit phase J.-ier-boyond.thr.leop_on_o'tm- report, A

‘' complete :1ist ,or-thewobdcetinl-jcunnbe *found- inthe-Systems Test
objectives- (579) .ror Program 162, document numpey “IMSC=-B001081.A,

TABLE 1

~Launch-Objective Attainment

ectiv B A ." ; Rsﬂ!!ilu el L e . mt_~

“rimary Test Objectives
1. Place payioad in .. .. Achieved
desired orbit .
2, Becure Telemetered .- " Achieved-"  Agena-fuel pump inlet
date for evaluation .- Tttt - pressuye not . obtained

3+ In order to achieve 4
* the primary objectives
it 1s ‘mandatory that -

the 162 System shall
provide or demonstrate

the following capaw
bilities:
a, 162 Booster »

(1) -Attain correet - Achieved
" position at MECO
wlje

L
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TABLE-1 (Continued)

Launch-Objective Attainment

(2)

(3)

()

*
b, 88.014 Airframe ang Adapter

Withc_tlnd.- guidance -
maneuvers and flight
. environment :

(1)

(2)

C.~ 58014 Propulsion System

(1)

(2)

'Atttin correct -
veloeity direce

tion at MECO
Attain correct

. velocity nagni.

tude at MECO

The BTL guid.
ance system must _
maintain correct

.guidance and fupce.

tional commands to
the vehicle

Provide compatidbility
‘between boo,

Satellite stages .

Proper: rettro-rocket -

operation

Obtain impulse for
orbital velocity

ster ang

Achieved

Achieved

Achieved

. Ach:lev'od '

Achieved

22 P8 excess poste

gain

veloc:l.ty



TABLE 1 (Continued)

Launch Objective Attainment

O'b,jective ResEts
(3) Ccontrol vehicle Achieved

telemetry and S-
" band beacon op~
eration

(4) Accept and asct Achieveq
upon ground com-
mands '

&. Aerospace Ground Equipment

(1) Check out booster ana Achieved
satellite stages

(2) -Control, monitor ana Achievea

power the 162 satel.
lite and booster dur
ing countdown

~h. 162 System Facilities

(1) 'Mon:ltor vehicle func- Achieved
tions to insure satis-
" factory flight

(2) Produce adequate tele- Achieved
| metry. recqrds of
' inflight data

(3) Properly transmit and  Achieveq

verify reception of
all commands

| = .
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TABLE I (Continued)

Launch Objective Attainment ]

Objective Results
(4) Determine an .orbit Achieved
ephemeris -

. 5.

(5) Provide interstation Achievea
and intrastation
‘communications

Secondary Test Objectives

The 162 personnel must demone
strate the capability to:

a,
b,

C.

e,

Calibrate and operate: Achieved
system checkout equipment »
. Ce S L. . "?-’v'»p:v"}-v;"_‘
Operate 55-01A and Pay= Achieved
load consoles and re-
lated equipment
* Transport, check out, Achieved
mate, fuel, and launch
the 162 vehicle
Communicate within and
between operating- Achieved
locations : .
Accomplish checkout, " .Achieved

lgunch,. orbival, and
recovery, normal and
emergency procedureg

e



TABLE I (Continued)

Launch -Objective Attainment

Objective Results —loument
6. Determine temperature of Achieved

satellite structure and

components
T. Execute specialized tests - Achieved




B, COUNTDOWN,

1. Launch was: accomplished on-the second attempt forrbooster 389, .
Booster 389 vas formerly mated with -88-01A/1170, " The- first countdown
vas aborted at-1130 PST, 20 Jag 6k, in task 12, after umbilical dig.

connect was- initiated prematurely by high winds- and -the loss of the
Vehicle's blanket at 1041 PsT,

2. Because of second atage damage, another second stage vehicle,
§8~012/117h4, vas substituted, - The second countdown-vas' initiated at
0355 PST on 15 Feb 64, and proceeded .to- liftoff with-one hold. being
imposed from 1315 to 1323 PRT for range-clearance-(traing in the area,)

3. Task 3 (see appendix B for-task breakdown)- was- delayed because the
Douglas Aircrart Co, -(DAC) destruct vattery was-not- connected (Rl day
tasks were still in progress). In task. 6, command 3 (item 117) vas sent
20 seconds early so the sequence. had to be recycled,

4. In task L, the Lockheed Missile and Space Co,  (LMBC) control gas
trailer developed- & leak in-a regulator; therefore s & ba.ckup trailer

vwas used., The fuel:vent regulator :hangeli too high-and-hagd to be reset
in task 16. ) : S ' .

5. The terminal count Proceeded to. liftoff with no anomalies,
C. PAD DAMAGE. - |

Pad demage was normal for & LVe2A launch. and pad” turnaround time will
not be affected, - L ‘

D. TFLIGHT ANALYSIS,
In the rollowing-'sumary of events, the times for -command guidance
receipt of the-"lirtorr;signn; Injection coﬁ,ditionl "lhd‘-_orbital parame.

ters were obtained: from guidance equipment printout and observation of
orbital passes, respectively, o ' A :

~10- .




_ TABLE 2

Significant Events

Item - : cted. - Actu
Liftors
System Time ’ ' ’ : T7903.10

PST : _ : 1338123,10
Solid Motor Burnout

Web Burnout (Mean) S . 27,00 oo 28,08

Thrust Termination (Mean) 40,00 - 51,50
8olid Motor Jettison (Mean) IR 65.00 . 65.03
Begin LV-2A Steering o 92,000 92.k1
End LV-2A Steering . k4,85 . 143,97
MECO (51 Coumand) | 147,50
MECO ' - 148,85 147,58
VECO ' - 157.85 156,52
Separation (82 Command) : ‘ 161,85 160,94
Separation Complete o 164,35 - 163.44
Ullage Rocket Ignition : 166,85 o 165.39
88-01A Igmition 169.85 168.39
S8-014 %’g&us;c?ttdn- o 171,15 - 169.54

alle



TABLE 2 (Continued)

8ignificant Events

~Ztem : Preg;ete#

Begin S8--01A Steering -
End 88-01A Steering
Enable Velocity Meter’

86~01A Engine Shutdown
Command

VIS Verlort Radar Loss
VIS Telemetry Data Fade (Link 1)
VI8 Telemetry Data Fade (Link 2)

=]2w

179.85
353388

355038'

bik,25

- Actual

180.05
352,41
354,97

RIS

ho& sec
il gec
LL9 gec
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Injection Conditions

Guidance

Parameter . } _Unit edicted anution_ Actual
Injection Altitude nm .ioo.ose : ' 161.369 . 101..09
Flight Path Angle deg «0,001 +0,0092 Avla'ﬁaue
Period | min 90,686 90,681 90,862
Inclination Angle deg: "75.00 - Th.988 .7'4‘.98 :
Inertial Velocity - gpg - 25811,814 | 25,833

TABLE 34
Orbital Paremeters

| . Parameter M . P?cdigted' . gtual

~ Apogee Altituge m 234,65 248,39
Perigee ‘Altitude . " om © 100,50 101,09
Eccentricity | . deg 0.02861k © .-  0.02037
Period : |  min 90.6'f - 90,862
Inclination Angle , : d.og»~ 75.00 | 4,98 -

¢ g -
=13=
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E., COMMARD GUIDANCE SY .

l. General - The com-.nd:..zuidn.ncewylten..perromd'utisfu.ctorily
during ascent to fulfill primary objectives, ‘During active guidence,
the vehicle responded normally to'the-:steering: orders ‘transmitted by

the command guidance system and.the- desired-trajectory was achieved,

All commands were transmitted within specified:time.tolerance and no
beacon transmitter: pulse dropouts: occurred during guidance: participation,

2. Guidance

8, Command guidance of ‘the:LV-2A vehicle was initiated at T+92,41
seconds. The first steering crders were- yaweright- and pitch-down of
maximum amplitude, reducing to-moderate -amplitude after 5 seconds of
steering correction, Termination of booster guidance was at T+143,97
seconds. MECO was effected by -the guidance ‘command Si1 at T™+147.50 seconds.

b. Separation of the S5.01A from the booster vas initiated by the
guidance command §2 at T+160.94 seconds, The inertial reference gyros.,
after uncaging at T+156.52" seconds, produced- proper- signal outputs to
the flight control- system and provided short term attitude references,
Second stage telemetry data shows that steering began at T+180.04 seconds
with very light pitcheup and’ yaw-left orders, Steering remained ex-
tremely light until termination at T+352,h1 seconds, The final guidance
command S3 enabled the velocity meter at T+354,97 seconds. Table 2
summarizes the pertinent guidsnce system event times,

¢, During an evaluation phase immediately following the §3 command,
the guidance -equipment computed  certain injection conditions and orbital
- parameters that should result, based on trajectory dispersions from

nominal values at the time. of the evaluation, The evaluation results
- are compared with predicted and-actual values in Table 3,

. -lh-



SECTION .1V
LV-2A SYSTEMS ANALYSIS

A, AIRFRAME,

1. Environmmental Conditions,

8. Structural Loading - All transiert and- steady state loads
vere normal for a TAT vehicle, Maximum acceleration was 6.blg's occur.
ring at MECO and the maximm combination loading due to acceleration
Plus vibration was 6.92g's at T+136.5 seconds. : :

b. Vibrations - 17 to 20 cps structural oscillations occurred
from T+120 to T+143 seconds, Maximum ‘peak-to-peak amplitude was 3.7g's
at T+136.5 seconds. All vibrational measurements were within specified
limitSQ ' '

¢. Skin and Internal Temperatures - A1l- skin and internal temp-
eratures monitored during thg ascent flight were no .

d. ?ressmfes = All tank pressures were within limits,

2. Functional COndit:l.cng .

a, Separation - Refer to Sectipn V, A=3a,

b. Solid Motor Jettison - The separation process was initisted by
the booster programmer comuand at T+65.03 secon + Satisfactory separation
was evidenced by Sequence II, channel 10 of the L «2A telemetry, .

B. PROPULSION,

. : [

1. Bystem Designations. The propulsion systems in this flight/con-
sisted of a Rocketdyne YLR 7913 liquid propellant main engine with baf.
fled injector, two LR 101-11 vernier engines, and three Thiokol model
TX 33-52 solid propellant motors, .

2. Main Engine Performance,

8., Start Sequence - The :tu:ﬁ sequence was nominal, See Table
b for start sequence event timds, - : ,

[y
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b, Events « Fuel and LOX float switch actuation occurred at
T+137.18 and T+140,91 seconds respectively, Main engine cutorf (MECO)
occurred at T+147.58 seconds as a result of BTL command.

c¢. Propellant Utilization - The residual propellants at MECO
were 440 pounds of LOX and 300 pounds of fuel, Propellant consumption
based on total fuel and LOX remaining in the tanks was 99.3 percent,

d. Pressurization and Propellant Supply - The pressurization
and propellant supply systems performed satisfactorily during flight,

e. Thrust Chamber Performance

(1) Chamber Pressure.- Main engine chamber pressure was
satisfactory during flight, 427 to 20 cycle per second vibrations vere
recorded from T+120 to T+143 seconds with an approximate 25 psia peak-
to-peak level at T+137.5 seconds. : :

(2) Flow Rates - The fuel and LOX average flow rates from
liftoff to float switch actuation were 217.73 and 457,85 pounds per
second respectively; from float switch actuation to MECO they were
217.08 and 412.85 pounds per second. This is normal because of the de-
creasing oxidizer flow rate history, ' :

: (3) Mixture Ratio - The average mixture ratio from liftoff
to float switch actuation was 2.11, . '

(4) Thrust - Thrust was determined from chamber pressure
data., Total and main engine thrust were 354,100 and 182 »800 pounds
respectively, .

f. Table 5 lists power plant parameters, expected values at
T™+25 seconds, actual values' and times of occurence.

3. Vernier Engine Perfomce.

: 2. VECO occurred at T+156.52 seconds, This was 9,02. seconds
after MECO command as controlled by the vernier engine timer.

b. The start sequence was nominal. See Table 4 for event times.

¢. Thrust Chamber Performance -

(1) Vernier engine chamber pressure wes higher than the
expected velue. Thrust was determined from chamber pressure data,



(2) Vernier engine thrust at T425 seconds vas 1,100
pounds per engine. Although only vernier engine number two was being

monitored, it ig assumed as a result of normal operations that number
one produced the same thrust, _ _

h. Solid Motor Performance. Solid motor performance vas satisfac.
tory. _ o

a. )lvergge times for significant barameters .
(1) Web Burnout - 28,08 seconds
(2) 8o11d Motor Thrust Termination = k3,50 seconds
(3) Solid Motor Jettison - 65.03 geconds

b. Solid Motor Thrust at T+25 seconds - =
(1) SM #1 - 55,400 pounds
(2) sM#2 . 57,600 pounds
(3) sM#3 - 56,100 pounds

5. Overall Evaluation of System Performance, Performance of the
propulsion system wag satisfactory throughout the flight, )

l7-



TABLE &
Engine Start Sequence

Time

Channel —Event ’ ‘ ~{8ec)
Px;opellant transfer complete 0.000
2 Start tanks pressurizinz signal ‘ 9.490
3 Missile tanks pressuréwi:;teh”eiaick-up 10,089
L Vernier engine ignition signal e 10,095
T Vernier engine lock-in signal , | 10,100
- 18 Lox valve control signnl 10,100
.8 . Vernier engine propellant valve ccntrol signal 10.101
19 Gas generator igniters firing signal 10..107
11 Vernier engine #2 propellant valve lesves closed 10.151
' . position . :
16 Mein lox valve leaves closed position - : 10.170
9 Vernier engine #1 propellant vdve leaves closed 10,182
rosition »
17 | !hin lox valve arrives at open position - 10,233
10 Vernier engine #1 propellant valve arrives at 10,262
'~ open position
12 Vernier engine #2 propellant valve arrives at 20,272
opcn position .
20 Cas generdtor ignition links .brokenl h 10.‘85

18 Main ergine ignition detector links broken 10,590
. -18. .



TABLE U (Continued)

BEngine Start Sequence

Time

(Sec)

39
21
24
25

22
23

Main fuel tank pressurizing

Gas generator blades and main fuel velve control
signal .

Gas generator blade valve leaves closed position’

Gas generator blade valve arrives at open
position

Main fuel valve leaves closed position

Main fuel valve arrives at open position
Liftore

-19-

10.670

10.680
10.681

10,725
10.Tho

10,814
10.9%0
11.568




TABLE 5

Values of Selected Parsameters

- Time From Expected '

- Parameter Liftorer Value - Measured
‘unitaz {:I.n ugmda) 25 seconds Value
Vernier Engine #2 Chame -2 , 16

ber Pressure (psia) 5 356
25 355 368
100 362
147 - - ' 326
(soro) 153 300
_— 160 _ 16
Main Engine Chamber -2 18 .
Pressure (pasia) 5 A 590
25 598 604
100 575
147 _ 549
160 4
Fuel Pump Inlet
Pressure (psia) - =2 S7
' =0,53 30
5 ‘ 61
25 54 _ 55
100 : k2
147 65
160 » 10
IOX Pump Inlet - -2 ' 58
Pressure (psia) 5 ' : 57
25 62 60
100 43
147 ‘ . 39

160 31
«20 | ‘



TABLE 5 (Continued)

Values of Selected Parameters

Time From Expected o
Parameter . Liftore Value Measured
gUnitlz . Sig sec%lz Sag 27 secondaz Value -
LOX Pump Inlet . . -2 ’ =291.2
Temperature (°F) : 5 -293.2
25 =293,2

100 ~-288,0

147 ' -282,8

160 . -281,8

Hydraulic Supply . -2 3015
Pressure (psia) - 5 3180

: ' 25 v 3200 3115

100 - 3100

b7 ‘ 3100

Hylreulic Return , ‘ : -

Pressure (pesia) -2 106

. 5 ' 53

25 50 to 90 53

100 79

7 79

_ 160 : 89
Turbopump Speed -2 0
(rpm) 5 , 6220

' \ 25 6240 6350

\ 100 6260

W7 6050

160 ' 15

\

o2le



TABLE 5 (Continued)

Values of Selected Parameters

Time FProm Expected
Parameter Liftore Value Meagured
SUnitsz - (in seconds) (at 25 seconds) Value -
Turbine Inlet ' -2 v T0
Temperature (°F) 5 11ko
25 . l200 1160
100 1130
147 1070
160 T90
Fuel Tank Top -2 L1
Pressure (psia) S 3
. , 25 2k 22
100 ‘1
147 . "9
160 9
LOX Tank Top -2 48
Pressure (psia) 5 ‘ 39
25 43 42
100 ‘33
147 33
160 33
Solid Motor #1 Chamber -2 . 12
Pressure (psia) 5 ' L8
_ 15 482
25 , 510 492
28.1 L96
45 3

=22



TABLE 5 (Continued)

Values of Selected Parameters

Parameter
j Units 2

80144 Motor #3 Chamber

Pressure (psia)

Solid Motor #2 Chamber
Pressure (psia)

Gas Generator Lox
Injector Pressure
(psia) :

Time From Expected
Liftore Value

{in seconds) (at 25 seconds)

-2
°

15 o

25 510

28,08

45

-2
5

15 |

25 510

27,76

b5

=2
5
25 650
- 100 '
T
160

=23«

Measured

Value

19
o8
k9o
k98
505

13

23
502
el
510
510

14

=5
635
643
643 -
623
=13




C. ELECTRICAL,

All first 4stage electrical equipment operated utilt.ctopily. The '_
missile battery voltage was 30 volts before liftorr, It dropped to
27.2 at ignition of the solid motors and recovered in 1,5 seconds to

phase, The missile Loo cps :lnvertezj voltage level was about 112,6
volts at liftoff, For the Tirst 15 seconds after liftoff, data indi-
cated the inverter output fluctuated approximately once per second
vith an excursion of about 1 volt, These surges reached a maximum of
113,6 volts., The 112.6 volt output value gradually rose to about

113.0 volts at MECO, Telemetry battery voltage was- 27.6 volts throughe.
- out the flight., Actuator potentiometer positive and- actuator potentio-
meter negative were about 25,4 ana 25.3 volts respectively, Both

" actuator voltages reflect the voltage fluctuations that appear in data
for the missile inverter voltage., (See Table 6)

D. FLIGHT CONTROL.

Performance of the contro} system vas satisfactory, Liftors transients
were small., Thrust misalignments at 1iftors were «0,02 degrees in
Pitch and -0,05 degrees in yawv, Roll moment caused by solid motor mig-
alignment was 538 foot pounds counterclockwige, Maximum main engine
deflections during the reriod of highest serodynamic load were -0.8
degrees in pitch end +1.35 degrees in yaw. Maximum attitude errors
after initiation of BTL guidance were +1,5 degrees in Pitch, «1.5 de-
grees in yaw and +0.3 degrees in roll; maximum attitude rates were
~1.0 deg/sec in piteh, +2,15 deg/sec in yav, and negligible in roll,
Thrust misalignments at MECO vere -0,06 degrees in pitch and =0,0k4
degrees in yav, Attitude errors at 88«0l1A gyro uncage were +0,4 degrees
in pitch, +0,1 degrees in yaw and negligible in roll, Attitude rates
at S8-01A separation were 0.1 deg/sec in ritch and negligible in yaw
and roll, Twenty cycles ber second oscillations were apparent in the
yaw and roll rate data from T+125 to T+1lk2 Seconds, All Programmer .
_eévents were executed satisfactorily in both value ana time, "
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TABLE 6

Lv-2a Electrical Summary

Jettison Steering

ngnonent Liftofe Solids Initiated MECO Sggnraxion

Missile Battery 30/27.2v  29,1v 29.3v 28, 7v 28,8v
Voltage :

Telemetry 27.6v  27.6v 27.6v 2T.6v  27.6v
Battery v ' v
Voltage

Actuator Pot 25.kv 25,1y 25,4y 25.3v  25.5¢
Positive '

Actutor Pot "25-3v -25.3V -25.3V -25.3? -25.2V
Negative

Control In- #112.6/113 6v 12,7v 112.6v 113.0v  112.8v
verter 400cps : ,

5 Volt absolute 5.0V 5.0v 5.0v s5.0v 5.0v

Instrumentation ov ov ov  ov Ov
Grounad

“Surges at a little less than one cycle per'second Tor the firgt 15
seconds of flight. T

-25-
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E. HYDRAULICS/PNEUMATICS,

The hydraulic/pneumatic systems functioned Properly throughout the
flight, No leaks were detected,

F. INSTRUMENTATION.

Instrumentation returned satisfactory data for all monitored functions,
Valid data was also received from special temperature sensors installeq
in the engine section and transition section, :

G. AEROSPACE GROUND EQUIPMERT,

The aerospace ground equipment concerned with the first stage satisfac-
torily supported checkout and launch of the vehicle,

«26




SECTION Vv
S8-01A System and Analysis

A. SPACEFRAME.

The environmental and ﬁ:_nctiona.l performatice of the spaceframe vas
satisfactory throughout the ascent phage,

1, Environmental Conditions,

&, Structural Loading - All transient and steady state loads
were normal for a TAT vehicle, Refer to Section IV, A-2a. '

b, Vibrations - All vibration loads vere normal, Refer to
Section IV, A~2b for maximum longitudinal vibrations. Maximum oscilla-
tions in the "Y" Axis (yaw) with a peak-to-peak amplitude of 2.22g's
and frequency of 49 cps occurred at T+414.5 seconds. ' :

¢, Temperatures - A1l vehicle skin, structural, and compbnent
temperatures were normal throughout the agcent phase. A maximum noge
fairing temperature of 250°F vas reached at T+150 seconds.

d. Pressures - All vehicle pressures were normal dﬁring the
ascent phase, ’ - :

2. PFunctional Conditiogs.

‘ 8. FPyrotechnic - All critical pyrotechnics functioned satis-
factorily, :

b. Separation - Clol:n, complete separation occurred at T+163, bk
seconds with a separation time of 2,5 geconds, Satisfactory separation
was evidenced by the gas valve current,

c. Alignment - All alignments were within limits except for
the S5-01A turbine exhaust Guct misalignment of approximately 18.9
min (specification 315 min), The degree of misalignment is minor
compared to most previous SG=02A"véhtoles ‘

27~



B. PROPULSION,

~ 1. System Desi tion, The §8-01A propulsion system used in

this flight-consistﬁo?- a USAP Model XLR81-BA-9 rocket engine, The: .
pressurization system-utiliged & 900 cublc inch -storage sphere. There
was one burn period.

2. System 'Perromncea The- 88-01A- vehicle: performed satisfac.
torily- to achieve orbit,: owever, an excess post shutdown velocity
gain appears to- be Tesponsible-for a somevhat higheruthun—expocted :

energy level of the final orbit, -This conclusion 1rmbstmt_1;tcd by
orbital data. :

a. Events = The 88~01A engine was ignited at T+168.39 seconds,
reached thrust .attainment at T+169.54 seconds, and-was- shut down by
- Velocity meter command st-kil,1} seconds, :

b. Prenurization-System «-The helium pressurization system
operated sa.tiaf_'actorily.dnring engine operation, The “helium bottle
pressure was 3092 psig at ignition and nearly Zeroc at shutdown.

¢. Transients = The start transient vas normal. Fuel valve
and pressure switch actuations occurred 0.95 and 1,15 seconds after -
main pover relay, respectivel{. The shutdown signal-occurred k5,75
seconds after ignition, and 2h},60 seconds after thrust attainment,
The shutdown transient wvas- slow in that &.post- shutdown velocity gain
of 22 fps above expected was encountered. The problem is ascribed to a
malfunction of -either the fuel valve or the pilot- operated solenoid -
valve. The latter is de-energized at shutdown, thereby stopping fuel
pressure to the opening side of the fuel valve, While contamination
or obstruction-in the pilot operated solenoid valve is & plausibdble
cause for the slow shutdown transient, the valve vas nev vhen installed
on the vehicle,  The fuel valve, on the other band; was 15 months old.
Conclusions and recommendations for- this malfunction: are give in Section II,

d. Thrust Chamber Operation - 8teady state- &verage chamber
pressure was 505.9 psia, Propellant flow rate during steady state
operation vas 54,59 1b/gec, Average thrust during steady state opera-
tion wvas 15,978 1p, 28 :



e. Bpecific Impulse - Specific impulse, as determined from
velocity meter data by the inverse acceleration method, was 291,36
seconds. The value determined from statistical correlation -of accel-
eration, chamber pressure, and turbine speed data was' 292.7 seconds,

t. Daté.Buma.ry - Performance of the propulsion system is
summarized in Table 7. :
TABLE T

Propulsion System Performance

Parameter Actug mcted

Average Thrust (1b) 15978 15973
Average Chamber Pressure (psia) 505.9 505,8'
Average Flow Rate (16/sec) sk.59 . 54,61
Average Oxidizer Flow Rate (1b/sec) 39.19 39.21
Average Fuel Flov Rate (1b/sec) 15.40 15.k0
Average Mixture Ratio . 2,545 2,545
Specific- Impulse (sec) - 2927  292,5

Oxidizer Tank Pressure (psig)
Liftofr?r. 32,1 30
Shutdown 9.2 10
Fuel Tank Pressure (psig)
Liftoff 39:4 38
Shutdown 9.7 13

-~
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TABLE T (Continued)

- Propulsion System Performance

Parameter . . _Actusl - Expected
Helium Supply Pressure (psig)
Liftors 304k 3000
Shutdown 2 ¢ 2o
Burn'Durut:lon (sec) 24k, 60 243,15
Post Shutdown Velocity Gain (ft/sec) 8 %6
Propellant Residual. at Shutdown 81§nal (1v) 11b 189

*Based on expected value,



-C. ELECTRICAL,

l. The 88-01A vehicle electrical system performance was satisfactory
to accamplish the launch phase of the flight. Missile battery voltage
was within specifications and had a maximum of about one volt Groan
drop during a current surge at the T+160.94 seconds separation command,
The current surge at the separation command (LV-2A from 58~01A) was -

8 300 milli-second in duration reaching a peak of about 54 amperes. -
Data indicated a possible pyrotechnic bus to pyrotechnic return short
circuit. No other equipment is known to have malfunctioned at this
time, .

2. A second current surge occurred Just after separstion was complete,
This was a 180 milli-second surge of two pulses reaching 47 amperes -
maxiium, With this surge, there vas about a 0.5 volt drop in the missile
battery voltage reading. The project office determined that at this time
this was a normal payload pover requirement; therefore, a normal current
sux'ge,

3. A third high current drain occurred during the ullage rocket
burn period and reached 28 amperes maximm total current. This current

igniter shorts.
TABLE 8
88~01A Electrical Summary

Steer-

. Separa- | ing Ter- Shute
Component Liftoff MECO tion Igitagg pinsted down

+28 VDC Supply 27.2v  27.0v 1 v drop  26.5v 26.5v - 26.5v

Unregulated 26.7/25.7
+28. VDC Supply 28.3v 28,3y  28.ky - 28.kv 28,3y  28.3v
Regulated ' ' o

-28 VDC Supply -28.2v =28.2v  -28,2v ‘=28s2v ~28,2v -28.2v
Regulated ' :

«3le



TABLE 8 (Continued)
88~01A Electrical Summary

, Steer- ‘
Separa~ ing Ter- Shut-
Component .  Liftoff MECO tion Ignit .
+28 VDC Current 19.0 19,0  ®Large 18 amps 24 amps 21 emps
Monitor anps amps current increas- -
v/surge surges ing to
to 23.6 28 amps
_ amps ' ' )
+28v Pyro Bus 28.6v 28.6v  28.Lv 28.1v 28.1v  28.1v
28 vDC Reg 28.07 28.3? 28.0" 280]3? : 28037 28.07
DC/DC Con= - ‘ _
verter

500 CPS 1 Phase 117.0v 117.0v  117.3v 117.7v - 17.0v 117.0v
Power Ampl ' - »

40O CPS 3 Phase 116.3v 117.kv 116.8v  117.5v  116.3v  116.3v
Inverter #1 cLa . '

Inverter Type  108.1v 106.lv  1Q6.3v 10T.6v  107.8v 107.8v
1A No. 1 D/P | | |

400 CPS 3 Pnase 116,3v 116.3v 116.3v - 116.Tv  116.3v 116.3v
Bus Phase AB .

* There were large current surges at separation command and again at
separation complete., A two-pulse current surge at separation complete
lasted a total 180 milli-seconds and reached o peak value of !t‘{ amperes,
The other surge was at separation command and lasted about 300 milli-
seconds and reached approximately 54 amperes maximum, E
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D. FLIGHT CONTROL,

, 2. Attitude Control, The inertial reference package gyros,

‘operating in the caged mode, sensed changes in attitude throughout
Tirst stage povered flight, After uncaging at VECO, T+156.52 seconds,
the gyros began indicating second stage deviations about the inertially
referenced gyro input axis triad., Transients resulting from stage
I/11 separation, ullage rocket ignition and pitch programming were .
negligible end normal recoveries were experienced, At second stage

- engine ignition, T+168.39 seconds, the induced transients resulted

in the following maximm excursions of gyro demodulator outputs and
engine gimbal positions:

Pitch Demodulator =1.2k degrees
Yaw Demodulator +1.52 degrees
Roll Demodulator 3.50 degrees

Pitch Engine Gimbal Angle ~1.19 degrees
Yaw Engine Gimbal Angle <1.02 degrees
After damping of the :I.nitial engine ignition t'z'anu:lents. fhe control |

system stabilized in pitch and yav with the following offgets due
to the normal thrust vector misalignments:

Pitch Demodulator +0,25 degrees
'Yaw Demodulator +0.35 degrees
Pitch Gimbal Angle +0.64 degrees
Yaw éimbal Angle «0.59 degrees
| ~33-
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roll gyro to counteract the negative rol) moment of 1,46 ft-pound, -
apparently cauged by a 0.32 degree misalignment of the turbine exhausgt
duct, There were negligible tranaients experienced when lteering vas
initiated by BTL ground guidance at T+180,0k seconds » 8ince only 111t
trajectory corrective action wvas required, (Bee Bection ITT E)

3. Horizon Sensor, The horizon sensorg began Producing Proper
outputs at 1'-!-155.37 Seconds which weye Trepresentative of the vehicle

attitude relative to the earth, The roll attitude exhibiteq by the
horizon sensor was larger than expecteq achieving a maximm of g
positive 5,00 degrees, Thig 8ITOr in roll attituge Va8 corrected when )
Jet control Pneunmatics were initiated after Stage I/11 8separation,
Horizon sengor Supervision over the roll gyro wag initiated at ™+161,50

seconds and over the pitch &yro at T+k2s,55 Seconds, with the Proper
gains, '

k. Standara p Iimer, The Standard D-Timer began its event sequenc-
ing control at MECO, 1'-'-157. 55 seconds, angd brovided the required event
initiating signalg during agcent of the second stage at the Proper times,



£. INSTRUMENTATION AND SPACE/GRotNp COMMUNICATIONS, L0

1, Telemetry Sumpary, The :lnstrlman_tation for the 88.01a ‘satellite
Vvehicle was transmitteg over link I,. Performance of this 1ink wag -

satisfactory in Providing all the dats for checkout ang Post-launch -
evaluation of the vehicle subsystems during ascent, All subcarriers
were present at liftore, and aly commutator wave formg were clean,

commutated FM/PM channels (a1 5 RPg x 6o positions, one of vhich was
vired as a 30 position), mhe instrumentation fop this vehicle wag
épproximately the same as previous vehicles for thig Program except
for 13 additional. subsysten (¢ Paraneters placeq on channel p,

8. Bl (15~01-15) Fusl Pump Inlet Pressure-~Thig measurement
appeared to be normal until Spproximately T+306,3 sec. when it Jumped

- high and out of. band,

4, S-Bang &. acon, Telemetry date indicates satisfactory responge
of the S-band beacon to VERLORT radar interrogation from liftors to

horizon signal fade at T™+kOk gec, Extraneous radar interference wasg

5. H=Timer, Ordbital timer (type vIII) performance appeareq

Timer Stép Position 263
Orbital Periog 5440 sec



. Ty L e e

Reset Monitor ’ Pre-Reset Enable

Increase/Decrease Increase ,

Re-entry Enable/Disable Disable

Re-entry Selector Re-entry Pass Select
(sPc~9)

F. AEROSPACE GROUND EQUIPMENT (AGE).

The aerospace ground equipment concerned. with the second stage

satisfactorily supported checkout and launch of the vehicle with the
following exceptions: : ' . ,

1. A leak was noticed at 1232 PST in the IMSC Control Gas Supply
Trailer regulator. A backup trailer was used instead., The regulator
problem is under investigation. : ‘

2. A IMSC fuel vent regulator had to be adjusted at 1301 PsT,

=36



SECTION VI
RANGE SUPPORT

A. METRIC OPTICS.

1. General, Metric optic coverage and Plots of the optical data
were of fair quality, Optical coverage was given at four points per
second for 9.5 seconds, "Because of an overcast, duration of optical
coverage was limited, Pitch and yaw attitude wag Presented for 5
seconds and apparent roll angle for T.9 seconds, The LA-2} ¢
camera was not in operation because of an overcast that caused zero
vieibility. Table 9 summarizes the data provided,

TABLE 9

PMR Tabular Optic Data

Duration Sample Rate
Coordinates (Seconds) !Po:lntg[ggc) _Bemarks

Tangent Plane

X, ¥, 2 ' 10 to 9.5 b Optical coverage
vwas limited because
of a low overcast,

X, Y, Z, v 10 to 9.5 4
X, Y, 2.4 10 to 9.5 4
Pitch and Yaw 10 to 5.0 4
Roll 10 to 7.9 10

«3T=




B. METRIC RADAR,

1. General., Metric radar Coverage and plots of the radar datas
were satisfactory. After second stage separation, track continued
on the satellite vehicle, Table 10 summarizes the data provided,

2. Data Smg

TABLE 10

PMR FPS-16 Tabular Radar Data
(Tranquillon Peak)

Data

‘ Duration Frequency

Coordinates . {T+ Seconds) ‘Bmle(Sec)A Remarks
Tangent Flane

X, ¥, 2 12,40-214,65 4

X 1,2,V 12,40-214, 65 L

x; r; z: A 12,40-214,65 , 4
Polar and Polar-to-
Polar Transforms-
tion,

R, A, E 12,40.212,15 [ ‘All'_o ml&-twmlu

transformation
- from FPS-16 radar
site (redar 023001)
" to VAFB radar site,

~36-




TABLE 10 (Continued)

Data

Duration Frequency

Coordinates I+ Seconds (Sample 8/8ec) eparks
Curvilinear

X, ¥, Z 12,40-214,65 - b

J'c. i, Z 12,40-214,65 N
Inertial Velocity

X, Y, 2, v 12.40-214.65 b
Fiight Path
Angle

Gamna, 12,40.21k.65 y

n-39.



C. ' TELEMETRY.

PMR tracking and magnetic tape recording of the LVe24 telemetry signal
were satisfactory. Douglas Aircraft Co. reported that the real time

date received from Naval Missile Facility Point Arguello (NMPPA)

telemetry tracking station was not satisfactory for post launch evaluation,
The reference channel E-l, 5 volt absolute was reading five percent

low throughout the launch, This problem was evidence of improper '
calibration of the recorders and of accumulative drift, Because of

these problems, launch observers found it difficult to reliadbly evaluate
the go/mo-go parameters, :

D. MISSILE FLIGHT SAFETY,

During their active tracking periods all the flight safety systems
indicated that the vehicle ves within the established safe flight limitg,
Missile rilight safety surveillance of the. vehicle ascent trajectory

was accomplished by means of tracking data acquired by electronic and
optical equipment, The following were the track times of the electionic
equipment at NMFPA and Vandenberg Air Force Bage (VAFB) except ag noted,



TABLE 11

Electronic Tracking Times

- . * Slant Range
o at Fade

uipment _Ac ti Fade _ Sk =2000)
FP8-16 No, 1 412 sec T+210 sec 150 x yas
FPS-16 No, 2 T+41 sec . ‘T+160 sec - 22 k yds.
FPS-16 No, 4 . ™3k gec T+238 gec 480 x yds

(Pt Mugu)
M-33 ' ™8 gec ™85 sec - 26k yds
Verlort T+1k gec T™+150 sec léh k yds
FPN 33 Fo. 1 Lifgorr k350 £t alt
FPN 33 No, 2 Liftofer 5346 £t a.lt’
Cotar No. 1 ™+3 sec T+254 sec
Cotar No..' 2 ™42 gec T+305 sec

The FPS-16 No. 2 lost track early and had a short tracking range because
it locked onto cme of the solid motors after Jettison,

wlile



E. FREQUENCY INTERFERENCE CONTROL,

The frequency interference monitoring results for launch time indicated
that all the specified frequency bands were clear, The flight test
frequency bands are normally monitored by FPMR ground stations at Point
Mugu, Point Arguello, and San Nicolas Island and by two airborne

facilities flying various flight paths at 10,000 £t along the launch -
corridor, :

TABLE 12

Operational Frequencies Monitored

Function _Frequencies (mcs)

Telemetry : 228.2, 232.4, 237.8, 2u6.3,
‘ ~and 257.3 :

Acquisition Beacon : 242.0

S-Band Beacon 2850 and 2920

Commana Destruc"b - k16

BTL Guidance : 8530 and 9570

Zeke & Zombie : . 134,64 and 141,54




F. METEOROLOGY.

1, Surface Weasther,. The weather conditions for the pad area at
launch time were as follows: : :

Sky Cover } ‘ dvercu’t

Visibility 15 miles

Precipitation None

Obstructions to Visibility Overcast at 2500 feet
Temperature 56. degrees I"

Relative Humidity 83 percent

Wind Direction 280 degrees

Wind Speed 10 knots, gusts to 30
Barometric Pressure © 29.T90 inches of mercury

2, Upper Winds, Rawinsonde soundings prior to and immediately -
following launch indicated no severe wind drift or wind shear problems.
The launch upper windadm(:'-e)x.menmngb&uoonrmnenut
1358 PST, are plotted in Appendix D, T ‘

3. Structural Wind Lo s The percentage of vehicle structural
and control limits, as computed by Lockheed, Sunnyvale were as follows:

Upper Winds
' I-12 Hour  T-6 Hour T-3 Hour
Structure limit (percent) 32 "38 : N
" Control Limit (percent) ug 50 48




G. ENGINEERING.SEQUHTIAL PHOTOGRAPHY,

1. Qualificetion., A reviev of quick-look film indicated that -
engineering sequential photography was ntia_ractory, with the following
exceptions:

a. Ligi)t striking tininé edge.
(1) Item 11.15 (lower missile and launcher At liftorye)
(2) TItem 11,17 (fuel lines at base of launcher)

b. No Eode elements present; only 106 Pps signal.
(1) Item 11;23 (tracking of first stage at liftors) -

- co No camera rﬁn; camera mﬁltunct:_lon.

(1) TItem 11,12 (ignition of main, vernier, and solid
engines) Timing, vhen present, was code IRIG-B. _

2. Photo Quality, Photographic quality (exposure and coverage) .
was satisfactory. '

H. DOCUMENTARY PHOTOGRAPHY.

Documentary photography was reported as satisfacto;'y.

I, 6594th SUPPORT,

1. Radar., The Mod II Verlort radar satisfactorily tracked the
' S-Band beacon from liftoff to horizon signal fade at T+4O4 seconds.
Beacon response. was good and the automatic track mode was maintained
throughout the ascent phase. ' :

2. Telemetry, The TIM-18 and Tri-Helix antenna systems satisfactor-
ily tracked link 1 from liftoff to horizon signal fade at T+4l9 seconds.

The signal strength level on link 1 was nominal and data was recoverable
to T™+44l seconds. : :

ukh-




VIS unnecessarily monitored the signal strengths on links 3 and 4 .
during the launch phase. The Program Test Operations Order No. 63-6
flight supplement for operation No. 34kk, page 29, telemetry read-
out requirements stated "VTS verify the presence of a carrier on links

3 and 4", The operations order should have stated that this vas only
a prelaunch requirement. ’ :

The signal strength levels shoved that the TIM-18 antenna system was
detecting rediation on 1inks 3 and 4 although these vehicle transmitters
were supposed t0 be off, The signal strength levels for both links
appeared to be in the order of -100 dtm from liftoff to approximately
T+100 seconds, It was determined that the equipment was turned off

as programmed. Twvo possible sources which may explain the detected
radiation are: '

a. The T/M receivers vere sufficiently detuned to pick up
adjacent frequency radiations. '

b. The T/M receivers were properlj tuned and frequency
interference was present. . '

The Frequency Interference Control (FIC) frequency monitoring results

did not specify that radiation was present on these two assigned link
frequencies during the launch, .

«liSe



APPENDIX A
Configuration and Preparation

I. VEHICLE CONFIGURATION.

A. Btage I. For a general description of the-DSV2C and its systems,
refer to model specification DS-2340, dated 31 August 1962, Modifications
made at VAFB to increase the reliability of the system, are included in

‘the Boostér Launch- Test D:l;ect;ve. ‘

The gross weight of booster- 389 (Douglas model DSV-2C) was 135,481 pounds,
of which 99,085 pounds were usesble liquid propellants and 27 +847 pounds
were three solid motors., '

Major components-of the system, identified by serial number, vere:

Serial Number

Booster, DSV.-2C o T 389

(8M-75) - - | (62-12164)
Solid Motor Number 1 ' 267
Solid Motor Number 2 : - 269
Solid Motor Number 3 . ‘ 268
Rocketdyne MB-3 ULR 79-13 Main Engine 00600k
Rocketdyne Right Vernier Engine - 334946
Rocketdyne Left Vei-nier Engine : 33h4oks
Flight Controller ’ 5337
Main Engine Pitch Actuator : DE 36W

k-
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Serisl Funber

Main Engine Yaw Actuator - ! ~ DE 3w
Right Vernier Pitch/Roll Actuator 833
Right Vernier Yaw Actuator | 937
Left Vernier Pitch/Roll Actuator _- : 2h6
Left Vernier Ya;r Actuntox; 192
Roll Rate Gyro _ 1306
Pitch Rate Gyro 1238
| Yaw Rate Gyro ‘ ” 1248
Control Inverter : R-405

B, STAGE II. Configuration consisted of a basic Agena D vehicle
(58~014) with the following optional equipment installed:

Flight Control Patch Panel Kit
Auxiliary Nitrogen Tank Kit

Engine Cone Auxiliary Structural Kit
Aft Section Auxiliary Structural Kit
Ifropellant Pump Kit

Single Start Kit

Ampere Hour Meter Kit

Battery Kit

Safe and Arm Plug Kit

—



Orbital Programmer Adapter Kit

Auxiliery FM - TM Adapter Kit

S-Band Beacon Adapter Kit ,

S~Band Beacon Decoder Adapter Kit

Beacon Orbit-Antenna RF Switch Kit

Acquisition Transmitter Adspter Kit

T™ Orbital Antenna Switch Kit

Coax Cable Kit

following program-peculiar equipment wag installed:
BTL-M:luile;demcc Group

Power Supply Type l=A Kit

Diagnostic: Monitoring Module Assembly

P-14 System A Kit

"J" Box Tracking Lights Kit

Panel Assembly-Lifebosat Equipment
Research Mod kit

Discoverer Research Payload Aft ‘Equipment Rack Left Hand Side
Electronic ‘Recovery Timer

Research Payload, 90° Panel System.

. <l




C. Weight Breakdown,

1.

2,

3.

5e

6.

T

At l:lﬁ".oft

s LV-24 Expendables to' s011d motor burnout
At solid motor burnout

u.‘-LV;ZA Expendables to solid motor Jettison
At solid motor Jottigon

&, LV-2A°Expendadbles to MECO

At LV-2A MECO

&, Vernier expendables

At LV-2A VECO

8. LVe2A jettison

At LV-2A/88-01A separation
n..SS-OlA-Expendnbles to shutdown
At B5-01A engine shutdown

-hg-

Hhiggt ‘lbsz

152,921
kg ,9k2
102,979
22,223
80,756
54,736
26,020
15
25,9k5

8,832 .
17,113
13,372
3,7k



T-3-63
7~8-63
9-9-63

9-16~63

9-25-63

9-29-63
10-2-63
10-3-63

'10-4-63

10-7=63

10-10-63

10-15-63

Bocster 389 ‘arrived; receiving inspections- vere completed.

The hydraulic Sccumulator was removed and sent to the

" hydraulie laboratory for repair of a leak,

Tk all-syafem test was completed,
Booster 389 v .g veighed and placed in storage,
Booster 389 was transported to Pad-5;-booster indexing

 Vas-campleted and l.uncher checks with the booster were

smedo

A new pneumatic package was installed,

The flight controlier was removed and- gent to the elecw

- trical laboratory for ‘checkout because the left vernier

engine pitch commands vere out of tolerance,

- 4n all systems test vas completed.,

" A dry countdown vas completed,

A single and dual Propellant ‘loading exercise vas
completed,

Rl day preflight procedures. vere gtarted, but problems

in the Ss-014 prevented completion,

An all.gystems test: vas completed. ' The flight controller

-An allesystems tegt vas completed,
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10-29-63 The VECO time delay was removed for use on-booster 400,

10-31-63 Because of & change-in- schedule, booster-389 was demated
and put in temporary- storage in the ‘pad shelter.

11-7-63 .  Booster 389 vas . transported to Pad i,

12-2-63 The flight controller was removed and sent- to the elece
trical laboratory-for .a -trajectory change,

12.16-63 Installation of -special instrumentation.in the booster
was completed (four thermoewplu-';inﬁthe"xengine section’
and-one in'the guidance ‘section.) _ .

'12-18-63 Three -verniér-- engine ‘actuators vere replaced.

12-21-63 ©  Booster .electrical checks; an .ali-systems test, and s
: ©  dry-countdown-was completed,

12-.23.63 A new main engine flame guard-vas-installed and checked
out; A-single and-dual propellant loading exercise was
completed, _ : .
12.27-63 Rek day prerlight ‘Procedures were completed,

12.28-63 Preflight procedures were stopped because of problems in
: the 85-01A.

11364 Booster leak checks were rerun -“because -of- time limit exe
. piration. A-dry countdown was completed, ° :

1-15-6L Re5-day preflight procedures:were completed,

1-16-64 Rel -day preflight procedures were completed,

1-17-64 . R-3 day preflight.procedures. vers. campleted.. The feedback
potentiometer on .vernier engine No, 1 was replaced with
one: from booster: 407, The: vernier: engine: No, 2 chamber
Pressure transducer was removed for- calibration,

w5le



im18u6k

1-19-6k

1-20a6k .

1-21-64
1=22-6k

2-Ta6b - . .

2-10-64

2-11-64

2-12-6U

2-14=6}

2-15-6k

Re2 day preflight .procedures vere -eoup:hted. A ary
countdown' and ‘BTL phasing andupolarity tests were
completed, '

Rel day preflight procedures were completed.

The tm'f-cmtdm«mhhitutod».m a_prom' ssed nore
mally until a-malfunctionin- the-58402A  cauged the launch
to be cancelled: The solid motors were demated, and the
vehicle was ‘brought' to -the horisental position.

The 85-01A wag demated,

A special check-of the ‘booster .and: AGR was performed tb

assure that no -dmgc"mvinctmed'-dunng: & rain storm,
All tho;roodbuiwpotentimtem-.onx:=th§'~nrnier engines and.

- the main- engine “were- replaced, . and the-'-act:uttora vers rew

calibrated;

Rel- day *procodnf..-me ‘completed, 'Portions othboolter.'
electricel-checks-were. rerun to verify. the-system after
engine potentiometer replacement,

Ra3: day ‘preflight procedures were completed, An alle
systens exercise vas -also completed, _

‘Data from tha ‘all-systens test indicate excessive oute
put from the roll @roy therefore, the flight controller

vas rmvod.'md; sent to the oloctroniqr-ltboutory for
checkout. The lsunch was postponed 24 hours,

Rl day preparstions completed, ‘A dry-countdown and BTL
phasing and polarity checks were completed,

Successful launch of LV-2A 389,
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III. PREPARATION AND HISTORY STAGE I,

12-27-63 Vehicle arrived, and receiving inspection started,

12-30-63 Receiving inspection completed, - Vehicle Placed on
standby - paced by Vehicle ‘1170 = Launch +10 daye,

1-3-64 Further slip directed - Launch +22 days,

1-.6-64 . Accelerated schedule directed - Ltuqch +20 days,
1-7-6k Transmitter changed: per-EWO 10-0T007, - ‘
1-13-64 Mods. per BJA 53918 . Installation .of DRP Module 231,

1-22-64 85/B checks eonplei:ed._ ~ Schedule ‘agoelerated to replace -
vehicle 1170, Launch +16 days,

1=2h=6h 58/D velidations completed,
1-27-64 Mods. and-L/B J<box installeq,

1-29-64 Mods. Aft structure w BWO -10_-07021 Discover Research
. Payload fit and alignment, :

1-30-64 =29 commutator ?eceived. installed and: checked out,
2-2-64 - DRP fit, Booster sdapter fit and-moved to MAG range,
2-9-64 DRP mated, '

2=11-64 Weigh and mate vehicles, post-mate gyros,

2-12.64 Connected vatteries ana: forvard panels instealleq,

2-13-64 DAC all systems rupg - Control Electronics Assembly probe
lems, Close out front end, -

2-1k-6k  Advance Payload, DAC solids installed, RF checks were made,

2-15-64 Successful- countdown was initiated at 0355,
«53



APPENDIX B
COUNTDOWN INTEGRATlON CHART

‘ PREDICTED ) T~ (MINUTES) - : ACTUAL
(FhsR T 10 MIN. J— COUNTDOWN MITIATION — 515 =~ - : :
, Tk 2 T TRG MT)U. — -t _ : - 'TABK 2 . I7- M, | TASK | 25 MIN.
. ’ VERUL D RREPAKATION | ' : L e — " " . T
. TASK 3 . 20 MIN. | ’ .
| oEsTRUCT cuEcks i . .. TASK 3 80 M
LT ™ T7ASK B 0 WiN, - - ' ’
, Tt K4 40 MIN. I CONNECT FIRST . 3 :
ORBITAL ST, 1] . ST ESTRUCT ) -
lL BITAL STASE AN ! qn;‘:‘u . i o8 — TR - s
: ! ORBITAL STAGE . , : © | ask’s & MIN,
TasK § 70 MIN. {__ TLECTRONICS WaRM-up — 485 — :
ORBITAL STAGE . ] : .
RF | Che - TASK 7~ 20 jmo-son. — ey —
BTL POLARITY "AND Lo ) . S ] TR T 2 MIN
. PHASING AND FIRGT L = g — <TASKS - wWTMm ‘
TACK © : oMM | grage ™™ CHEcKs : ) -
ORBITAL ‘STAQE .
GUIDANCE AND FLIONT — %5 — I . 1 ‘
OONTROL CHECKOUT . : i o TAsK 8T 30 Mm
AND ORBITAL STAGE - | TASK 10 35 MIN. : . :
TEST PLUG REMOVAL PAYLOAD cHECKOUT — 3w —
— 5 — TASK 10 - 68 MIN.
. . . ) T Task 9 . 193 MW, Lt
TASK 11 120 MIR. | - s — : :
SOLID MOTOR ARMING | R .
; ' — e —
— YHE. - N
TASK 12 30 MIN.. ) : - :
COUNTDOWN EVALUATION | . L — e -
. v * LA WM,
TASK I3 o NN |, : . — ks - e
= "  ORBITAL STAGE ’ ’
PROPELLANT TANKING . . : . :
. . . S — 1 — ) : . :
| ' SECURE ORBITAL . oL e )
l - - - ; ¢ - —TASK It £ MIN, . S
- | TASK 14 20 MiN.. |4~ STAGE PROPELLANT . — e = , o TaSK, 13 PR,
P : TRANSFER SETS ) . . _
| TASK 18 25 MIN. . , . . . ) .
ORBITAL STAGE . , . . T
PRESSURIZATION . S { e 8B o~ : T :
—— _ RN TASK M . 20 MIN.
Task 18 48 NN ' c e — . R
: COUNTDOWN EVALUATION -TAC IS - J3M | TAKKCIe. - 36 MIN.
LTASK 17 ._.__.‘P&‘—T“""““- °°”'"' —_— 0 — . TIakw 12 NN, |
PREDICTED - 575 MINUTES . . ACTUAL - 583 MINUTES
" =Sl ’ o o
- B
E5




Countdowmn
. Length . Time
Tagk . - : lgt_n_g m Bo‘g End m

1. Countdown 10 25 0355 0420 '
Initiation

2. Vehicle . 20 1T 0358 ouns
Preparation '

3. Destruct Checks 30 60 0k15 0515

k., Orbital Stege Arm ) 23 0516 0539

5« Connect 1st Stage 4o 61 0516 0617
Destruct System

6. Orbital Stage RF 70 10T 0554 o7Th1
Checkout

T Orbitel Stage 20 2 0628 0630
Electronics
Warme-up

- BTL Polarity & 30 39 0711 o750

Phasing & lst
stage Teleme-~
try checks

9. Orbital Stage Guia- 80 133  oT41 o095k

ance & Flight Cone
trol Checkout& Ore

bital Stage Test
Plug Removal

APPENDIX B

«55=

Normel
Normel

Douglas destruct
battery not cone
nected

Hormel

Normal

Command 3 Errone-
ocusly sent--Test
Re-run

Normal

Normal

Inccuputibility
with Task 8



APPERDIX B (Continued)

Task

13.

14,

15.

16.

17,

Payload Checkout

Solid Motor
Arming

Countdown Evale
uation

Orbital Stage

. Propellant
Tanking

Secure Orbital
Stage Propel-
lant Trans, Sets

Orbital Stage
Pressurization

Countdown Eval-
uation

Terminal Count

‘Countdown

Length Time
35 65 0753 0858
120 11 095k 1145
30 2 1b5 1147
70 b 2143 3227
20 20 1227 1247
25 33 1247 1320
48 36. 1247 1323
12 12 1326 1338

=56~

Nominal Actual Begin End Reparks :

Normal
Normal

Normal

Leak in Control
Gas Trailer Reg-
ulator

Normal

Fuel Vent Regu=
lator Adjusted,
Hold for Trains.

Eormal -



AWTICMMOBOITHRMMW

The terminal countdown was initisted at 1327:08 psT,

Phase Total
ke Time
PHASE I | |
Phage I cmete | ' - 0:32 0:32
PHASE I1I
Phase II complete 0:35 1:07
PHASE IFII .
Phase III eon.plete 0:56 2:03
PHASE Iy . | |
Main lox tank vent valve open | 2300
mel rapid lo;d to 97% . h:53
Fuel fine load to 1008 5:22
lox rapid lced to 95§ 6:07
Fhase IV oon:piete. . 6:07 8:10
PHASE v |
Lox transfer Tesume 1:30
Lox rapia loui to 99% ‘ ' . 1skg
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AUTOMATIC SEQUENCE OF THE mmm, COUNT (Con't)

PHASE V (Con't)
Lox fine load to 1008
Phase v complete
Total countdown operating time;
Total hold time;
Predictedﬂopernting time:
Deviation:

11:20
0:00 .
11520

0:00

Phage. Total
Time. Time
3:101

3:10 11:20 -
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