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This repert has boea prepared ts present prelimiaary informatisn relative to :
the Qight of Atlas Missile Ne, 62D, The information preseated is based on ;
visual sheervation and data evaluation te the sxteat permitted by time limi-
tatisns. It sdould be considsred as prelimimary ealy aad the finsl reports oa
this flight referenced for further infsrmation. The techzical ceatent has bsea
prepared and jeia}ly agreed upen by mambers of the WS 107A -1 Flight Test
'-H.q
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JUMMARY.

Atlas Missile 62D was launched from AMR, Complex 14, at 0949 E3T, oa 22
Jane 1960. The flight was not completsly successful in that the miseils did
act reepond %o the gridance vernier cutedf discrete snd veraier cuteff was .
effocted by the astegilot progremmer beckup. As & resuit, impact was
approximately 18 nastical miles losger than neminal.

Dus to a split in the aluminmu bulbhead, Missile 62D was tanked to & special
procedure under which LOZ was tanked to the 93 percent Propellant Loading
Contrel Meniter (PLCM) probe aad fusl wns tanked te the 90 perceat PLCM »
probe. Thia did mot affect flight performance and ensugh residual prepellants
remained for appreximately 11 secoads siditional sustainer burning.

The missile was restrained in the lamncher for aa sdditienal 4.28 secends after
maia eagines complete to increase the probability of shutting dowa the esngines
in the event of combustion instability during engine start and transition to maia-
stige. This was the first miscile to underge a dry start since cembustion in-

stadility was encountered in Miseiles 51D and 480, Speciai landlise FM record-
luonnumdwyhuywm-‘mmnun
appeared normal throughowt the flight, , o !

mmmammanduurscmuuwmqpqmn |
Beacoa System. Althowgh & questionable abort was received, the data indicated
satisfactory ASIS casister perfermance. Operation of the Optical Beacen System
appeared mnmu«yumm.cmm camera
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ELIGHT TRAJECTORY

The flight of Missile 62D was planned for a range of 4388 nautical miles with
impact in the missile impact location system (MILS) splash net. This was the
first R and D flight to use a lofted trajectory. Ths Guidance, Imps t Predictor,
and Asasa Systems placed impact approximately 18 nm beyond the turget point.

This was a result of vernier cutoff being effected by the autopilot programme r
back-up rather than the guidance discrete.

Figure [ presents impact points as determined from several sources.

A comparison of aominalflight performance paramesters from flight trajectory
simulation cass 62D-79A, and measured test values from Asusa and telemetry
data at significant times aloag the trajectory are presented below,

NOTE: All times in this report are based ou range sero time which
occurred at 0949:33 LST,

—

. R . R A . s P e SR
PNV LIRRE 3 PM ,AM‘ e st e bt 5 oMb it Sl A TR b B IR B e W P K e b

Liftoff Weight " Ibe. 241,940 240,883
Pitch Plane Asimuth dog. 106 . 108

BCO Weight Ibe. 64,846 cme

BCO Velocity floec 8,499 5,530

BCO Altitute on 212,32 214,714
BCO Raage am .3 M.

BCO Time ses 118.6 8.0

5CO Weight Ihe. 14.008 .-

8CO Velocity Risec 20,129 20,073

8CO Altitude a 1,004,567 1,037,658
8CO Raage . =m 3841 353.9

8CO Time sec. 84,8 2844
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Item Ynit Noeningl Meagured
VCO Weight Ibs. 13,864 -
VCO Velocity £t/s0c 19,987 18,893
VCO Altitude fe 1,116,163 1,192,860
VCO Range on 408.6 426.5
VCO Time sec. 301.7 307.8: -
Impact Time sec. 2008 2028.5
Impact Range 7T am 4388 4406
Impact Latitude (Geodetic) deg.S 894,572 8°14.13'
C Dnpact Longitude (Geodetic) deg. W 14 ©44.698" 14929. 98

NOTE: Nominal Ximes ares corrected for the diffsrence between range
sero and 2 inch motioa. Measured velocity,. altitude, range
aad imrpact time are taken from Asusa data, Measured impact
co-ordinates are taken from GE/BRC guidance data. Measured
cutoff timaes are taken from telemetry recordings of discrete
‘gomerstion, Altitude. in height above launch horisoatal. Velocity
is speed relative to the earths surface. Rangeia horisoatal '
range fvom the launch ped with the exception of impact range
which is surfacs range.
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ARIRAME
Airframe structural integrity was maintained throughout powered flight and well
beyond re-entry vehicle separation. Instrumentation monitoriag booster section
separation (measurement M 26 D) and missile axial acceisration data indicated J
satisfactory separation. Re-entry vehicle separstion also appeared satisfactory ’
as indicated by rate gyro data.

Peak axial accelerations were 6.3 G's and 3. 5 G'e at beester cutefl and sustainer
cutoff respectively. Measurement A 622 I, Thrust Section Lightia Quad IV, did ;
not indicate illuminatien at any time and all thrust chamber tempersture ‘
appeared normal.

Maximum temperatures of airframe measurements and correspondiag times are

et s e e — =

presented below: ‘.
Measure- Maz Temp

ment No,, Rescrinticn, RGN Jl-l. |
AT45 T Amb @ S Fuel Pump 1] 309 »:7‘,
AT46 T Amb.Vﬂydeﬂy. (3] ) |
AT4TT Fusl g Viv Shietded | 93 121

AG T Dummy Hyd Viv Inbd | s o’

AMTIT Dummy Ryd Viv Outbd $70 121

P 14T Eag Compartment Amb

b ﬁﬁmmq«mtorm

Lo Moasurement Loet At Staging

,.,‘i-t'

Y ‘é-?"‘ 1




rig -

e
[
i

[ER I y N ’ A g

NRAGETAL

FPRGPULTION SYITEM

Performance of the MA-2 propulsion system was satisfactory and opsration wase
uvormal throughout powsered flight.
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The engine start sequence was normal and all valve and timer operating times
were within specificaticns.

Relsase of the micsile was delayed an additional 4.28 seconds by means of a
timer between main engines complste and pre-relsase cutoff disarm. The rough
combustion cuteff (RCC) systems were active during this additional time.

Duriag this test the propulsica system underwent a dry start and the booster RCC
lievel was set at 30 G's for 40 milliseconds. There were no adverse affects on
systsm performance caused by the dry start.

A total of nine Wiggins' quick disconmects were removed and replaced by solid
plugs as follows: two in the Bl high pressure fuel ducting, three in the B2 high
pressure fusl ducting, one in the booster turbopump low pressure ducting, one
in each of the vernier orifice blocks, and ome in the 8GG fuel inlet line,

RCC accelercmeter data recorded om the FM landline system indicated a level
of 10 G's RMS oz below for all 5 ACC systems during mainstage. Approximate
individaal levels in G's R2E were:

B! Primary * 10, Bl Backup * 10, B2 Primery * 10, B2 Backep ® 10,
Sugtainer = @,

' The sustainer engine RCC accelerameter indicated an 1100 cps 30 G's RMS output

- ise spproximately one secemd duriag ignition stage. Ths cecillographic binary
comst data, recorded en all 3 RCC systomss was sero.

- ‘ ] /

Only three of the six accelorometors locaied on the LO2 and fuel high and low
pressure lines yislded valid data. Accelerometsr data on the B2 Puél High
Preceure Line, Bl LO2 High Fressure Line and B2 LO2 High Pressure Line
were invalid. Values recorded on the remaining three accelorometers during
mainstage in G't RMS were as followe;

31 Fuel High Prescure Line = 30, Booster Fuel Low Presgure Line = 30,
l;odor LO2 Leow Pressuze Ling ® 20,

0 (SRR CENINED NN AVESNRO
G50, GISKINS N9 AND M. B TRARIRINNN OB

IR 420002
: e e ) . e
.' - . hd
. O - . IR PR ’ ' .
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A malfunction of the ISS pneumatlc regulator was observed at approximately 195
seconds. At this time the regulator locked up at a value of 75-10C psi above
normal and remained there until sustainer citoff. The regulator them recovered
and vernier engins performance was net affected.

For this flight, booster cutoff was plaaned for a sustainer LO2 pump Net Positive
Suci‘on Head (NPSH) of 21.5 feet at staging. The actual NPSH during the stag-
m.cmammwunumutmmummmmn-w

during this period.
Missile axial thrust levels during flight are presesied below:

TiM TLM TLM
LL At After Prior To Prior To Prior To
Engine Unitg Liftoff Liftoff _BCO _3CO  _VCO
Vernier No. 1 ibe e 250 960 7%0 €30
Verzisr No. 2 Ibe .- .870 993 740 640
Sustainer ibe 34,250 80,750 176,310 76,310 aw
Boester No. } e 151,410 156,320 180,170 .o -
Boester Ne. 3 e 194,170 154,840 100,900 e -

lqudaaudktemp;ﬂum-ss
Verniers P = u.m-&-u Pe Ay Coe 0

Sustainer P 109 -20 ) », A
Becsers Pt (150 -200) P, A !

Where Pe * Ambisnt Pressure

Combustion Chambor Pressure

€ < Expencien Ratiea (Veramiers s §, Saustaizer ¢ 24.7,

- BLe 4.7, B12 1.9, DA,

Aq¢ ° Threat Area (Vermisre * 2.10 iad, Sustainer * 67.2 iad,
’ 91 » 300.8 ind, B2 * 204.9 tad)

o
-

‘0 ¢ Angle ol Ve from Miseile Lemgitodinal Axis in
 Yaw Pidns. N dia

LT3 e N

SUIN Meee L__L,L Fa——

. be o, LW R s N ;

. h e £, L hLI 1“1’;‘.}: 4“‘“%*'%!&' ' w; é‘é ) i . 3 é* £

Y

jeindl~4
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{all timee in saconds)
.0 Tesot Rocketdyne
uence Yalye  Specifications
BAG valve openiag contrel signal 9.46 0.330 to 0.590
uati]l valve reaches full open
Main LOZ valve opering control signal JB1 0,34 0,330 t0 0,470
aati] valve reazhes full opea 32 0.34 0. 340 to 0.480
lmatulvdnm:mnldpd -1 %13 0,090 to 0.170
uatil valve reaches {ull open ) ¥ 12 0.090 to 0.190
& S valve opening control signal 0.69 0.480 to 0,780
until valve resches full open
8 PU valve openiag control signal 0.67 0.480 to 0.770
~until valve resches full open
GG valve openiag control signal 6.34 0. 340 to 0.490
nﬂ. valve reaches full epen
‘vmmmusuz sigaal !] 1,500 Maximuu
il valve reachos full opes 1.500 Maximum
ignitisn Stage Limiter opening 3.60 2.16 t0 2.64
osatrel.signai
Belddows tisne 4.29 4.25 Nem.
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TIC TEM
Porformance of the Pneumatic System was satisfactory throughout the flight.

Telemetered data indicated approximately serc pressure in the booster tank
helium bottles at booster cutoff. These data are coansidered invalid since
telemetered data of this measurement prior tu engine start did not cosrelate
with other related measurements.

The IS8 regulator experienced an extensive lockup period starting at 194 seconds
and lasting until start of vernier solo operation.

. All miseile tanks and bottle pressures were within specifications at lifteff, and
missils tank pressures wore satisfactorily maintained until well after re-entry
vehicle separation. The missile was equipped with the standard '"D" Series
Hadlsy pneumatic regulators which operated satisfactorily.

Zack Pressurisstion Jygtem

Boester tank helium bottie pressure was 3168 peia prior to engine start and
decayed to 2920 peia during the grouad rua period as indicated by landline data;
telometry data indicated pressures of 2261 psia and 2121 peia at corresponding
times. At booster cutoff, booster tank Relium bottle pressure was sero psia as
isdicated by telemetry data. Telemetry and landline data of the eagine control
bottie preseure prive to engine start indicated pressure above 3100 peia. Juet
Selore liftoff these pressures should all be approximately the same since all
Settfse a3 manifelded togethey. Telemetered dats of boostar tank bottle pree-
sures is thencfews wonsidered invalid,

The Hadley "D" Series pasumatic regulators operated sstisfactorily as indicated
by instrumentation monitoring missile tank pressurss. During the ground run
period, LO2 asd fuel tank pressures cycled oculy once at eagine start from 39.9
peia te 39.5 peia for LOZ and frem 74. 6 peia to 73.3 peia for fuel. Minimum
differontial precsure recroes the bulkhead wase 6. 73 peid at 0.84 seconds after
lifvestt. . ‘

Eagine Coptrel Presssyisetion Pystem

The 159 peounsatis reguiater operat ioa was act sermal. Precsures were satis-
fastery until 1935 seconde whea the regulater locked up at 100 pei higher than
sermal. This condition existed until sustainer cutoff sad was aleo reflected
ia the varnier tank presoure data. Extensive perieds of lock -up were also
pruseat deving the flighte of Miseliles 56D and 84D,
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Eagine control bottle pressure decayed from 3210 psia to 2920 psia during the
ground run. This was expected due to the manifolding of the engine coatrol
bottle and booster tank bottles. Pressure was sufficient for engine control
functions during flight.

Booster separation bottle discharge pressure was satisfactorily maintained
wntil booster staging. Booster engine control manifold pressure was satie-
factory throughout booster phase.

Values taken from landline and telemetry data are listed on ths following page.
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HIDRAULIC SYSTEMS,
Performance of the mirsile Hydraulic Systems was satisfactory.

The booster hydraulic system rose from a ground pressure level of 1850 peia,
to & steady state airborzms preseuves level of 3072 peia where it remained until
booster cutoff.

The sustainer hydraulic system rose from a ground system level of 1835 psia
to aa airborae steady state pressare of 3130 peia, whick was maintained uatil
sustaine r cutoff,

The vernier hydraulic system comsisted of a 28 cubdic inch hydraulic accumulator
which had a gas precharge pressure of 1000 psig. Vernier accumulator data
indicated satisfactory pressure until 26 seconds after custainer cutoff when the
sccamulater bottomed out at 840 psia.

[ .= . - . .
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MISSILE ELECTRICAL SYSTEM,
Performance of the Misaile Eisctrical System was satisfactory. Telemetered
data indicated that satisfactory a-c and d-c electrical power were supplied ua- -

til re-entry vehicle separation. lntup‘nnchn remained withia specifica-
tions at all times. _

mmr(mm’umwwrummwmrm I
accomplished without iacidest. '

Missiis main battery and invertsr phase A voltages remained beiween 237.1 and |
28.0 vdc and 113.6 and 113.8 wic, respectively, ever the time iatervel from !
eagins start ts re-eatry vehicle ssparation. avertsr frequency remaized - ;
batween 399.4 and 400, 9 cpe during thip interval except for the uswal transisats
v&hm&dtpo&quuuydéﬂ&e’ouhouutme“nﬂm.lqu

at sustaiaer engine cutoff,

i
|
During the comntdown,at approximately -3 minutes a redline was called on the !
inverter phase A voitage pansl meter reading, which read 112.0 vac oa exteraal [
power. Auumwmrw:ﬂm-nw’worﬂw -
nltrqm.cy Teadings weore withia specificstiens. ok

.

< .
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Perforniance of the Asuea System was satisfactory. Realtime impact prediction
plots were oltained during powered flight and trajectory information was obtained
until 345 secends. Telometered kiyetron power eutpst sad r-f inpet/agc data
indicated satisfactery traasponder eporation.

Solid v-{ lack was acquized by the AMR ground statiem at 30 ceconds. All ambi-
guities in the cosine channdis were resclved to fias by 38 secends. Ambiguities
in the X coocine channel were re-ressived to fine at 150 seconds and no further
" resolutions were nqdrdluh.ﬁomqn

During the countdown AMR npm a8 "o truope-dn. Raceived signal
streagth at the ground station was -122 DBW. Recovery, modulatien, aad
cebonuy were satisfactory.
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Periormance of the Raags Safety Command System was satisfactery., Autcmatie
and manual fuel catoff conmand signals were received and properly deceded
during the flight. Telemetered r-f input/agc data iadicated that received signal .
atrength was adequate to maintain proper system operation from launch wntil . .
past re-entry vehicle separation. This was the fizst "D" Serice R amd D flight .
using the ARW-62 receiver.

The antamatic sustainer fuel cutoff signal, generated by the Statioa 5 (Saa .
Salvador) Impact Predictor Camputer and trassmitted by AR as a backap ;
sustainer cutoff signal, was decoded at 284.516 seconds. The manual fuel !
cutoff signal, which served as a backup re-eatry vehicle separatioa signal, was '
pianaed and requosted for 330 seconds. Telemetry data indicated that the sig-
nal was decoded at 327. 716 seconds.
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OPT!& BEACON SYSTEM

Airborne system operation wae satisfactory. This was the second flight test in
which telemetry data indicated successful Optical Beacon System operation.

Thers wae no ground photographic renording of the beacoa flashes due to the day-
light lasach, but telemotry data indiceted satisfactory operstioa of the airborne
systom. The imitiating signal was given at 284,22 seconis and the {irst {lash
eccurred at 284.79 seconds. Sevemty cevia pulses were counted befors telemetry
cheansl £ was switched te meaitor sther data. The last pulse shown cecurred

at 322.79 secends. :
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ABORT SENSING RUMENTATION EM

This was the first flight test utilising the Abort Sensing and Instrumentation Swtem
(ASIS) canistsr. The system was i an open loop configuration and was a

complets system with the exception of the capsule and capsule-missile interface
circuits, and the redundant rate gyros.

It should be noted that on Project Mercury {lights the suatainer and vernier engines
are cut off simultaneously and therefore system operation for this missile is only
spplicable up to sustainer cutoff.

Tho system entersd an abort ready condition at -4.8 seconds and remained there
until sustainer eagine cutoff, with the exceptioa of 2 momentary abert signal
generated 0.84 seconds after liftoff. Thais abort signal was initiated by F 133 X,
Intermediate Bulkhead Diffsrential Pressure Switches. These switches were set
to generate abort signals at a minimum pressure of 4 psid, Simultanesusly, abort
conditions were noted on 8 179 X, Engine Cutoff System Output, M 145 X . Booseter
Abort Ready, and £ 34 X, AC Low Voitage. At the corresponding time F 126 P,
Differential Pressure Across the Bulkhead, indicated 6. 73 psi.

After sustainer engine cutoff it appeared that H 220 X, Sustainer Hydraulic
Pressure Switch No. 2, failed to indicate an abort coadition. This pressure
awitch finally indicated an abort condition at 170 secoads after sustainer cutoff
which was well after sustainer hydraulic pressure had decayed below the 2000
psia abort Limit.

Measurements P 374 X, Sustainer Injection Maaifold Pressure Switch, M 145 X,
Booster Abort Ready, and 8 179 X, Engine Cutoff System Output, wers trans-
mitted ea telemetry channel E which at sustainer engine cuteff was programmed

to switch t0 a coatinuous chanael for monitoring Strobe Light operation. There-
fore evaluation of dats ca these measurements was limited to prior to sustainer
cutolf and it was net possible to observe the axpected abort indications immediately
after sustainer cutoff.

All other pressure witches appeared to haye operated satisfactorily. .Astopilot
rate gyre data indicaied ratse were withia the abort limits throughout the duration

of ASIS operation.
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TLIGHT CONTROL SYSTEM

Fligiat Control System performance was satisfactory except for the intsrconnection
betwoea the guidance and flight control system for the veranier cutoff discrete.
Thrust chamber displacemants at engine start were within the aliowabls tolerance
of § 0.6 degrees. No roll program was planned and nom occurred. The {light
contrcl programmer satisfactorily initiated and controlled the prescribed pitch
program. The astopilot programmer properly generated a backup vernier cut-

off signal 23.5 seconds after sustainer cutoff which shut down the verniar engines.
Cutoff was not effected by the guidaace diccrete.

Evcluation of Vernier Cutoff Tenting

Re-evaluation of data obtained during preflight tuﬂng revealsd the following
concerning the vernier cutoff problem:

1. Vernier engine cutoff was achieved normally by the guidance
discrete during the two Factory Accsptance Tests of the missile.

2. Vernier engine cutoff wasnot achieved by the guidance discrets
during the Autopilot/Guidance Integrated Test in the hangar nor
during the Flight Acceptance Composite Test at Complex 14,
Vernier cutoff was effected by the programmer backup eignal
in both these tests.

3. The loop test conducted at -50 minutes in the launch couatdown
indicated that the circuit from tho autopiiot to the engine relay
box was intact.

4. The data link test conducted at -10 minutes during the launch
countdown indicated that the vernier cutoff discrete was act
" received at the autopilot programmmer.

These data indicate that.although the vernier cutoff discrets was properly decoded
by the guidance airborne system it was prebably not received at the autopilot

programmar,

The guidrace decedor aboard during the flight tast was used during the Flight
Acceptance Composites Test but was not weed during previous testing in which
this difficulty ceuld have been detected. Differeat decoders were used for the
Factory Acceptance Teats and the Astopilot/Guidance Integrated Test.

The sutepilot programmer abocrd during the flight test was -otmd duriag
previeus testing. The programmer used during factory testing was not used

v
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during the Guidance/Autopilot Integrated Test or the Flight Acceptance Compoeite
Test. The¢ sams programmaer was uied duriag these latter two tests.

Flizht Teet Performancs

Rell rote and displacement gyro data indicated a clockwise roll transient at lift-
off of 4.65 degrees/secend and 2.29 dogrecs respectively. This traasieat was
higher than previeusly encountered eam Sarise "D'" R and D missiles, however,
it was ast cmﬂon‘ exceesive.

mmmmupqnumm h&o’ttch yaw, aad rell chanaels
was sormal.

Missile metion during and after staging appearod nermal. Oscillations resalting
from the staging sequence had a frequeacy of 0. 72 cps and were camplotely
damped sut withia 20 seconds after sustainer activatioa.

Respense to guidance steering cemmands duriag the sustainer and vernier phase
appsared satisfactery. ‘rhumlucpo mmoammduh.houm.r
phase appeared sermal,

All precount and countdown tests were sutisfactory. Thie was the firet D" Series

mumuwmmmummmmrmwm.mm
utilised. -




Page No. 26
AA 60-0041

Performance of the Gaidance System was satis’actory. The necessary command
and steoring signals were generated to place the re-entry vehicle oa the proper
trajoctory; however, the veraier eagines failed to shutdown in respemse to the
guldance vernier cutoff discrete commaad. Telemetered data indicated that the
vernier cutoff discrete relay cilosed at the proper time, but the eignal was not
actod upol by the missile.

nummarnuxummhmmummuanumq-umcw.
Equations, Tke guidasce commands were properly traasmitted, received, and
deceoded.

The miseile was tracked off the pad in mounpulse hold with manual gain controi

on the monopulse receiver for the first 53 secends ia erder te study traching
charactemigtics. Autamatic moncpulse tzacking with automatic gaia control was
used for the remainder of the test. Track sudsystem performance was satisfactory.

Telemotored data indicated that propor airborne system operuting levels were
maistained throaghoat the guidance phase.

m of the individual subsystemes was as follows:

Gamaeant link

The guidance eystem generated all migsile guidance commaads. Theee consisted
of e mm m. and e four discrete cmuﬂc

mnumm&ncoﬂdﬁ.moﬂchunrmcm All
commands were gaserated, transmitted, and received by ths missile. Telemeotry
data indicated that the verniar engine cutoff comenand was properly precessed
by the deceder and that the decedor reley ciosed. However, the missile did not
voopend to the VCO sammend and vernier engines shutdown was astuated by the

sulepilet pregrammer backup signal at 307.85 eeconds.

Pitch ceammands started at 129.6 seconds. Wighia one secoad the pitch commmande
roached 33 percent of full scale position them wem to sero. Pitch commands re-
maiaed sere watil 239.9 secends. Them aftor, they were small and smecth, reach-
ing 8 percent of full scale.

- YuMmmul”.b ssconds (the ilme of the bad rate flag)., Yaw

cummanis were geserated frem tzack data £09 8.8 ceconds thereafter and reached
s maximuem of 35 percent of full scale pesitive during thie period. Duriag the
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remainder of sustainer phase, yaw commands were smooth and small reaching
a maximum of 7 percent of full scale. During the vernier phase yaw commands
were unssually rough and reached a maximum of 73 percent of full scale negativa.

The Range Safety Automatic Sustainer Cutoff Signal was generated by System 4 and
transmitted to the missile via subcable to Grand Turk. 1.ata indicated thit the
guidance sustainer cutoff arrived at the missile before the ASCO signal. Table I
incledes times associated with sustainer cutoff.

Discrete Nominal Time Case Time Sent Duration Time Received
Command({4) __Corrected (1) By Computer Seconds By Missile (2)
BCO 118.4 117.663 448 LLT34O0.L
sco 285.0 284. 418 0.507  284.41 4 0.1
vco 301.9 299.973 0.882 300,09 § 0.1

Pre-Arm 315.0 " 313,799 (3) 313.8 4 0.1

(1) 0.24 second has been added to correct td Range Time
(2) Deocder output. _
(3) Alternating half-second commaads (PA #! and PA #2) to end of tracking.

(4) VYernier tank phiom discrete was net progranuned to be gensrated

om this test.
Sagtainer Cutoff Comparisen
Rasse Time - Secopds
Avhamatia Sustaines Casoff
8G0-Quidanse —Ringe fefety
CGeasrsated by Computer - 384,418 284.51

Deceded oa ‘!‘Mry 384,45 (1) 284.52 (1)
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Track Subsystem

The operation of the track subsystem was satisfactory. The missile was tracked
off the pad in monopulse hold with manual gain control (MGC) set for -45 DBM
for the first 52 seconds. This procedurs was used to acquire data on the error
signal characteristics during the early portion of the flight. Six seconds before
the operator switched to automatic gain control (AGC) the system was changed

to conical hold mode for 1.5 seconds to assure proper tzacking, From 53.6
seconds until losz of signal at 398.5 seconds the track suboystem was in the
automatic monopulse mode of operation.

Duaring the sustainer phase the track received signal averaged -30 DBM with
error signala of 0.05 mils, peak-to-peak. At retro-rocket firing the signal
level decreased considerably, and from 342 seconds to 398 5 geaconds the
system tracksd with aa averagse signal of-83 DBM, :

A comparison of the monopules errsr signals ea this test while in MGC with those
recorded on the test of Missile 56D while in AGC wae mads, and no significant
difference was detsctable.

Rate Subsystem

The rate subsystem performance was normal. The rate lock history was similar
to previous missile tosts- intermittent lock for the first 34.4 seconds, lock until
70.2 seconds, unlock until 123 seconds, solid lock established at 138 seconda,

(10 seconds after the start of steering commands). Except for a momentary
decrease in all three receiver signal levels at 136 seconds the average rats signal
received was -8§ DBM.

At retro-rocl.et firing the rate AGC's started to roll off and at 335.5 seconds all
signals was loat.

A-l gomgutor

This was the first missile flight at AMR utilizing the Opezational Guidance Lquap
tions. The major advantage of thece equations over thoee previously used at AMR
is that they are better able to generate realistic guidance commande when oaly .
trask tadar data are available to the computer., With theee new equations VTP
discrete is no longer generated, PAD (Pre-Arm Discrete) is generated approxi-
mately 30 seconds after SECO, and the vernier steering period is shorter,

The Mod III Guidance Computer (A-1) functioned properly throughout the flight
and ne equipment malfunctions were observed.
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Approximately 11 seconds after BCO discrete, a 50 percent positive pitch steering
command was generated for a period of one second. Radar at this time however,
appeared normal. An investigation of the guidance equations indicated that this
condition was in fact, a function of the equation structure. Early in the sustainer
phase, initial conditions are set into the equations for thc Velocity-to-be-Gained
fanction (V sub N) smoothing filter. As a result of this, the Time-To-Go- function
(T sub N time to next discrete) is made small causing another time functioa (Taa
sub P) to be limited to its minimum valus. This function (Tau sub P) is utilized

in the denominator of the pitch steeritg (Omega sub P) equations, thereby greatly
increasing the steering gain. Tbz maximum pitch command generated by the
computer for Missile 62D was approai==taly 200 times greater than had been speci-
fied. in Trajectory Simulation XXII. This cnndition existed for a period of one second
after the initiation of steering commands. After this time, the pitch steering gain
factor decreased greatly and more nsarly reflected the Time-To-Go function. It

is assumed that this transient steering condition is objectionable and should be
remedied, in that it is not “ected in the Trajectory Simulatioan.
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Approximately 13.5 seconds after BCO diacrete all rate data were lost to the -
computer. The yaw steering commands appeared relatively smooth, however,
This was andoubtedly due to the improved features of the yaw steering equation.
The remainder of the sustainer phase appeared normal.

When the vernier phase was entered, the yaw steering commands became extremely
noisy. The magnitude of this noise was greater than evidenced in any previous
flight. The yaw velocity error (Epsilon Dot Y) function was examined and its noiss
content appeared similar to previous flights. An investigation of the naw squations
indicates that the steering commands should {fluctuate with the yaw velocity error
signal, as it did in this flight, The effectivity of these nsw equations appears good
in that the final cross range mise was 0.20 am. The velocity to be gained function
(Vn) used in the generation of the VCO discrete was investigated. IR appeared
normal and in close agreement with Trajectory S8imulation XXII. I may be con-
cleded, therefore, that the VCO discrete was properzly gensrated by the computer.

Computer data indicated that the missile failed to respond to the VCO discrete,

but instead had its veranisr engines cutoff by the autopilot programmer. Becauss
of this, fawer data points were available for the calculation of the following IP.

Mean Miss Deviation

~Riatapce andard Deviation Of the Mean
Crees Range 0.20 am left ~ £0.,32am £ 0.06 am
bml.u.o 17.90 am loag 4044 am 4 0.09 am
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SALVADOR IMPACT piEmc'ron SYSTEM

Performance of the Impact Predictor System ‘vu satisfactory. An automatic
sustainer cutoff signal (ASCO) and a satisfactory impact prediction were generated.
Telemetered data indicated normal oyoraung levels from the airborne system

components.
Performance of the individual subsystems was as follows:

Track Sqboystem

Acquisition of the missile was accamplished in the first cube and automatic track-
ing was initiated at 127 seconds. Thereafter, tracking was uniterrupted until 354
seconds at which time there was a four second signal loss covered by memory
operstion, Following an additional three seconds of automatic tracking all air-
borne beacon returns were lost at 361 seconds.

Signal levels at acquisition were variable but averaged about -62 dbm. A broad
maximum of -48 dbm was developed from 230 to 310 seconds and the signal level

thereafter decayed slowly to bottom.

Angle tracking errors were typical of Atlas flights, being initizlly rough at low
slevatica angles and reducing to about 0.25 mils, peak-to-paak, throu;h the
major portiom of tracking.

Transmissions from the airborne pulse beacon were received on a frequency 2.5
megacycles higher than expected.

Rais Sahsystem.

Rate subsystem operation was normal with all functioms locked and flagged good
by 112 secomis. Continwous lock was maintained ustil loss of signals at 368 gec-
onds. Signal levels after acquisition were approximately -95 dbm and reached a
bread peak of -88 dbm between 235 and 273 seconds.

There were ne disturbances ia the digital dm other than the ususl one-half gecond
raags rate reughness at booster separatioa.

N

The Range Safety Cemputer {unctioned properly throughout the flight. No equip-
meat maliwactions were observed.

- ——
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Data from the computer were considered good. The fallowing IP was calculated
{zom these data:

Mean Miss Deviation of
Distance Standard Deviztion IDa s
Creec Range 0.12 am Leaft. 40,36 om 40,07 am
Down Range 17.59 am Long £1.08 am £0.22 0m
NS SIS CONSAE UFUNIINGE ANGIVES B L @ o gavap Giliel ';-mun-
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RE-ENTRY VEHICLE

A Mark 3 Mod 28 Re-entry Vebhicle, Serial Number 219, ,was fldwnddr ths :
first time on Missile 62-D. All systems were fuactioning properly at lift-off,
Preliminary evalustion of fligit data indicates that all systems performed
properiy during flight. No evaluatien of impact fusing has been made since
pw:mmmwuwamum. '

Thobuovh.m&cq-tqomﬂmamcmdm oignals.
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Prc-un Lock Out ‘ 73.9 seconds !

Pro-;m Monitoy 314.4 secoads {
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AERONUTRONIC PENTETRATION DEVICE

Periszmance of the Acronutrnaic Penstration Device was net campletsly satie-
factory ia that telemnetered data indicated the eccurrasce of caly twe of the four
pregrammed device ¢ Joctions. This was the second flight test of the X aad D pod }

coafiguratica.

Ejestien of the devices frem Launch tubes 1, 3, 6, and § was planned; however.
talemotered data indicated that only the devices from tubes 3 and 6 were 2jectad.
Unlaich and ejoct signals for tubes 1 aad 8 were preperly generated, but the
eriontation messur-ments, sjectyen velocity measurements, and ejection micro-
switek clesure measurements, which indicate proper lauach tube: orieatation

and device ejection, did ast activats.

Tolscactered data indicazed hat all arming, timiag, and firing evemts occurred
as plasned. Pod eaviremmeatal temperaturs and pressurs data were obtained and

appear patisfactary.

Turther cvalustion of the system performance is precluded at this tirzxs due to

lack of downrange data.
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E TILIZATION SYSTEM

Closed loop performance of th¢ Convair Propellant Utilisation (PU) System was
satisfactory. The missile was tanked to an excessively LOZ rich condition and
this condition existed throughout the flight. PU valve response appeared normal
in relation to the Error Demodulator Output signal with telamatry data indicating
the valve positioned between 21.3 degrees and 23.7 degrees during the flight.
Telemetered PU valve angle data appear to be qualitative oaly since the cldsed
electrical limit was set at 23,1 degrees and the closed mechanical stop was at
24.6 degrees.

The fuel head pressurc sensing port uncovered 0.60 seconds prior to sustainer
cutoff, however, the LOZ2 head pressure sensing port was still covered at cutoff
This was expected due to the excessive LO2 rich tanking.

The following constants were applicable on Missile 62D:

LU Yalve Control Limits
Open Electrical Limit 49.1 degrees
Nominal Angle 31,2 degrees
Closed Mechanical Limit 24.6 degrees
Closed Electrical Limit 23.1 degrees
EDO Sensitivity 0. 849 VDC/1 Percent
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ELLANT ING

The missile was propellant tanked by a special procedure to insure that the fuel
level would be below the intermediate bulkhead liner.

Approximately 62,000 lbs. of fuel were tanked on X-1 Day on 19 June 1960 azd
topped tc the 90 percent PLCM probe during the precount of the attempted launch
oa 20 June., Fuel was then left aboard until this test. LO2 wae tankod slightly
past the 95 percent PLCM probe. Sequence lil pressure was then obtained and
1OZ drained to a level balow the probe. The load cell readout at ths uncove ing
of the probs was used as the target weight of securing of LOZ tanking.

Tanking levels were satisfactorily obtained. The flow totalizer fuel readout was
invalidated during the X-1 Day 90 percent PLCM prcbe check by draining back to
the securing level while the totalizser by-pase valve was open. The PLCU 90 per-
cent fusl probe did not activate even through it is locatgd below the PLCM 90
perceat probe. Due to the low tanking level of this missile the PLCU LO2 weight
23 obtained from the EDO is congidered qualitative,

Dus to holds and recycles of the countdown LOZ2 was topped to flight level three
times. For ail three of these toppings the pansel lights indicated proper configura-
tion for sub-cooled topping, however the first two times topping was accomplished
the data indicated that the LO2 temperature at the fill and drain valve was higher
than expected for sub-cooled LOZ2. Load cell, EDO and temperature data indicated
the presence of gaseous oxygen in the {ill iine during the first topping. The temp-
arature at the fili and drain valve pas -283°F and oscillating, and the EDO and
load cell printout indicated variations in weight and LOZ level. These indications
lasted for about 5 minutes. The data showed that the LOZ temperature remained
wall above that expected for sub-cooled LO2 during the additional three to four
minutes of topping although the weight and IDO disturbances weres no longer present.
During the second topping the LOZ temperature remained steady at about -298°F,
which was warmer than expected. During the third topping the temperature was
below the recordsr limit of -300°F. No oscillations in the EDO or load cell print-
out were present during the second and third toppings.

. ' | Units Desired Lead Cells PILCM

LO2 Weight at Igniticn Ibs 156,224 166,166 166,224
Fuel at Ignition be 68,250 68,072 68,250
Missile Wet Weight Ios 15,143+ 15,1430 15,141
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Unite  Desired  Load Cells PLCM
Ignition Weight Ibs. 249,617 249,381 249,617 )
Ground Run Consumpticn Ibs. 8,734 8,734 8,734
Liitoff Weight Ibs. 240,883 240,647 240,893
. This value may change slightly upon final reduction of data.
Weathey Data |
Temperataze .. . . . 06,57 84.C%r | . ' '_."i
A
Baromettic Pressuze . .. 30,040 Inches of Mg. 30,0435 Inches of Hg. !

, i
Relative Humidity . .. ..~ 73 Percent 6l Perceat o
Wind-Velocity aad Direction . § Entte, Last Seuthe § Kaets, West-Northwest {

East

Cloud Cover 6/10 9/10 ;
§
'.
|
i
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HOLDDOWN AND RELEASE SYSTEM

The holddown and release system operatad satisfactory in restraining the missile
prior o release and in relessing the missile at liftoff. All values taken from

the holddown cylinder pressurs decay curves were within specifications. Residual
preseure data were based upon serc pressures takea 5 seconds after ths blow-
down. This was necessary since holddown cylinder pressure data after liftoff
wags affected by engine blast and were erratic.

Values obtained were as follows:

Releses signal to 2550 peig sec. 0.5 Max, 0.388

Time difference between start sec. 0.010 Max. 0.010

of Bl and B2 cylindez preseure

dscan

Time intercept «f tangent after sec. 0.110 Min. Bl = 0,136
2550 peig B3230.13}
Residual pressurs 0.5 seconds poig 350 Max. Bl s 248

after 2356 psig B2 = 226
Maximem diffovential cylinder peid 400 XKax. 116 @ B2 = 2550

pressure after 3330 psig
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XTERNAL INSTRUMENTATION

‘his section describes the coverage obtained by data recording systems other
han telemetry and Convair acquired landline instrumentation as reported in
tem 1.0-10, Preliminary Estimate of Data Coverags.

he operation of the external data systems was satisfactory.

62D DTO
astrumentation, Regquirsments Iest Besulta
4 Engineering 4.1.5.1 and Satisfactory
squential Cameras 4.1.5.2
7 Metric C&m.rl. ‘s 10503 md ‘0 105.‘ S&til‘“%ﬂ.
usctropic Coverage
‘P8-16 (XN-1 at PAFB) 5.4.1.1 Tracked from 27 sec-
: onds to 185 seconds.

‘PS-16 (XN-2 at GBI) 5.4.1.1 Tracked from 158 sec-

onds to 238 eeconds.
'‘PS-16 Sta. 12 S.4.1.4 Unsatisfactory.

- No track acquired.

fod IV (X-Band) - 5.4.1.2 Tracked from 12 sec-

onds to 95 seconds.
.2ucs 2.4.1.3 Satisfactory.

Trackod from Pad to

370 seconds. '
) SONMIET CONTAMS EUCEVANGR AVICTIS W o T WD PINNED WY BR €0 NN CEMORASE LA, TVNR 9,
£, SOUNOND 780 AND 100, il TRASINGDNN O Wl Ll o P2 % TRCSATS OV LS.

T . ————— o
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AIRFRAME INTEBMAL INSTRUMENTATION

Satisfactory telemetered dats were received throughout flight. Telemetry signals
were received at Cape Canaveral for approximately 15 minutes. There were three
meaguremonts that did not operats satisfactorily during the test:

Measuro-

mant No, Description Gomment

AbGedT Dummy Hyd Viv !nbd Opena prior to beginning of tast
F26 P B Tk He Btl Hi Yielded Questionable Data

P 147 Eagine Comp Amb Opened at Staging

Missile 62D contained one Bendix Mod 7 FiM Telemeter package opsrational at
the following frequency and with the following subcarriers and commutation

capabilities:
BRI No. XIrequency Goatinaous Channele,
1 229.9 1,2,3,4,5,6,7, 11, 13, 14, 15, 16,

8, 9,10, 12 E

Basic telemetry channel assignment {s given in Convair report AZC-27-001-62.
Inciuded in that report are channsl assignment, commutation information,
frequancy respoase, and make and model of transducer,
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LANDLINE INSTRUMENTATION SYSTEM

The Landline Inetrumentation System provided satisfactory information prior to
missile liftoff, however, the measurements listed below were oaly partially
satisfactory for the reascns stated.
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Measure-

meat No, - Desc Source Gommment

rioes p Yuel Tank Helium Browa Intermittent with oae to
six percent escillation,

PlgeL p Booster Fuel Jacket Purge Osc Calibratiea Invalid.
Meas. oxratig aftes
engine start.

Plé2z x Sustainer Flight Lockxin Osc Did not activate

Al1T95 0 B2 Hi Press Fual Line ™ Instrumentatioa
Malfunctioa

A 1801 O Bl Hi Prese LOZ Lins ™ Instrumentatioa

- Malfunction

PlO91 P B} LOZ2 Inj Man ™ Instrumentation
Malfunction

A 1802 0 B2 Hi Press LOZ Line ™ Instrumentation
Malfanction

PliO2 P Bl Fuel Pump Inlet ™ Calibratioa Qusstionable

Plod4 p B2 Fuel Pump [alet ™ Calibration Questionable

Ploée P 31 Chamber Press ™ Calibratioa Questionable

w

o mam ———
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A review of quick process saginsering sequential films indicated all missile and
launcher systeme functisred properly from ignition to the limit of camera
coverage.,

Opearation of both east and west launcher heads appeared normal and in geasral
lauacher operation was saitisfactery, The clamahell doors appeared to cloce
properly at missile liftoff. Tracking filme showed proper missile performance
antil the missile was lost in the clouds early in the pitch program. A tabulation
of itams reviewed follows,




|

\ - SECRET 1

N

*€8IV UOHIINP ITNIY] PUT wisqurey?)
INIY] ISUTWMIONG PuT I91900Q SANIA

*39nQ negxy
suiqany o woRlod eddn smsyp

‘8300 TTIWIN]D) JO WONOY v sour]
oeftedoz g eanssesd QK 7O mejp

*IT pure [ spwnd) smer) “uopiseg
sutfuy uo pezenes) SIS expuy

‘Al pue
I speny) oyuy Supnoory e1IesTIY eapruy

SATVA uTvz( pww
M1 20T Al Pend) smsiA ‘zeuiep
SAORY 03 S[INSTIY PUR Ieydunw] eapuy

‘SATEA ute2(Q pue
A Tong 11T POnD) JO MOTA “aofuiep
SAOQY O3 STISSTIY PuT zeqounw] sayjuy

b CA LS

xwsy

ogsmmry

ownag-Vy

si0

érizein

-

1€-2°8

z-2°t

-zt

6Tt

1-2°t




Page No. 43
AA 60-0041

Conclasions:

1. All systems {uactioned properly except that the veraier eagines cutoff
discrete was nat received by ths vernisr engines. Vernior cutoif was

sccemplished by the autopilet pregrammer backnp sigaal.

2. ?:&:h.l pitch steoring commands ia the sustainer phase were absormally
9.

Recommendations:

1. Invectigate reasons for failure of the vernier engines cutoff diacrote to
reach the vernier eagines. Rs-evaluate system checkowt proecedurss
particularly with respect ta receipt of angine cutedf sigaale.

2. lavestigaty pitch steering command equatioas,

. : oy ‘, B I
EANES S d 3
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COUNTDOWN TIME VERSUS EVENTS o

This test was planned for a 150 minste countdown and started at 0630 EST
as planned. The gountdown required 199 minmtes to complete as thers
weze 3 holds and 2 recycles totaling 49 minutss, The holds were as follows:

i,
L Fo s MR

1. At -45 minutes (0815 EST) for 38 minutes, due to a noiay audio
warning smplifier in the Bl RCC circuitry, A new amplifier was
installed and calibrated. The count wzs recumad at 0831 EKST.

2. A8 3:30 mimutes (0932.5 L3T) for 2.5 mimutes, due to the loea of
communuications to Station No., 5. Commusications were restored i
and the countdown was recycled to -7 mimites and resumed at 0935 ’

EST.

3. At -2 minutes (0940 E3T) for 2 miautes, whea it was noted that
missils iaverter voltage was below redline ia aa unloaded con-
ditica. A tsst was performed ander loaded coaditions and all
paramasters were withia specifications. Tie comatdown was re-
cycled to -7 miautes and resumed at 0942 EST, )

No farther difficulties were encountered and the n-ahdor of the
countdowa was performed as plasned,

The followiag aetations were made by aa ocheerver ia the blockhouse:

Ceountdown Cenatdown
EST : Time Procedure Eveat

0630 T-150 T-1% Cousntdown Barted,
Raage Safsty Command
Chechs Started.
Complex (Test Saad) In
Red Coadition, Road
Blecke Set,

0638 T-143 T-140 3.‘:.’:: ate &::m.d Checks
e cm’.

Electrical Cennsction of
Retre-Reckets Started.

0642 T-138 Retro-Reekets Electrical
Coancetion Coampleted,

\h’é% “' t" #', 4? "HM* V il Y ;: "\4‘!1;!! M T TSy ,}..;,{1.:; ;p P R
m*r ’oﬂam A -r M& T e YD




ZST
0649

070%

0704

711

0723

012?

" Te119

Caxntdown
Time

T-131

“

T-114
T-99
T-97
T-93
T-86
T34
P.78
2-79
T

T-61

7-83
T4

Procedurse

. T=90

T-83

-0
7-50
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Kveat

Area Is Open For Nsrmal
Week,

Red Bex Installatim Coampletad.
Tower Remeval §.aried,

Tower Will Mot Move « Neo Alr
Pressure.

Landiine Calibrations Started.

Nase Cene Toelametry Om Yor
Qheck.

Tower Is In The Maintescs Area.
Flight Contrel Chocks Started,
WWWM.
Quidance Beasen Tosting Startcd.
Relizm Stevags Diarted.
Landiine Repevts . Bed RCC

Awdis Warning Ampiifioy Will
Be Replaccd.

v'laq‘l‘oum-m.

Leap Toot Btarted.
Lovp Toet Compieted Sasiatactorily.

Negidiag foe Rothceated 29 Mionteo
Sae- Bl RCC Andie Waraing .

AmghifSer Prettamy
Reld Extondod § Minwtes.
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Event

Landline Reports Audio Warning
Trouble Resolved. {

Countdown Regsumed,

Cuidance And IP Report. "GO

Cendition.

Tlight Control Fiaal Checks Started. |
|
LO2 Tanking Started. :

Nose Cous Telemetry “ON',
Autopilot Checks Complete.
Ready Light "ON".

Strobe Light “GO",

And Holding. Recycle to -7
Miaxtes Due To Loes Of Com-
oswaications To Saa Salvedor,
Aad Counting, All Systams "GO".

All Commuaicationa Switch To
Chanael 1.

Status Check - All Systems "GO,

T-3 Miautes And 30 Seconds And
C“ldl.. {

Turn Water System "ON',
Secure LOZ2 Tanking.
Held Momentarily - laverter Out

Of Specification. Recycls To
T-7 Miautes.

ting « All Syetems "GO",

OF NE WPURE L, RS N,
LT E 1 JV §

Countdown Countdown

EST Time Procedure

0849 '1'-{5!-!

08351 T-45

0900 T-36

0901 T-3% T-20

T-35%

0925 T-11

0928 T-8

0932 T-130H

0939 -7 T-7

0937 =500 T-5:00
T-350 T-3:9
T-%% T-3:30
'o&” ‘f-ll”
T-2110 T-2110

0940 1{-&“

0942 T-7

A0S SR GRS GUDNNSES SNIIRNS B

AL, SURED W7 A9 00 Y ST NN 6

TS astave
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. Gountdown Countdown
23T Time - Procedure Kvent
T-3:30 T-3:30 T-3 Minutes And 30 Seconds And
Cmﬁn‘.
T-430 T-2130 Turn Watsr Systems "ON",
T-2:10 T-2:10 Secure LO2 Tanking,
T-2:00 T-2:06 Start Flight Pressurisation,
T-1:45 T-1:48 Arm Switch To "ARK", Engine
Dreparation Ligat Completa.
T-1:140 T-1:40 Missile To Internsl Power,
T-1:38 T-1:358 . Nose Cone "READY™,
T-1:28 T-1:28 RT Systems /'READY",
T-1:18 T-1:1% Status Check - All Systeme ""GO",
' T-0:60 T-0:60 Water Full Flow.
T-0:58% T-0:55 RSO Ready Switch "ON",
T-8:40 T-0:40 Status Check - All Systems "GO,
T-0:40 T-0:40 »_ Ready Light "ON™,
r-0:28 T-0:25 Oll Evacuats.
: Nose Cone Umbilical K ect,
Nese Cone Deam Cloay.
T-%18 T-0:18 All Recorders Te Fast.
T T-18 Seconds Aad Coumting.

Eagiae Start,

Range Zere Time.
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' MISEILE CONYISURATION ' 1

The Atias Missile cousists of three basic sectisas: re-entry vekicls, bedy #
sectien, and propulsiem syctem. There are ne exteraal asrodymamic ceutrel
surfaces. Ths re-eairy vehicle is relsssabls and carries instrumentation

and dallast to simulate the eperatismal re-entry vekicle. The bedy section of
the missils cemaists primarily of a thin-walled, pressure stabilised, stainless
steel tank, hsusing the missile propollants. Misaile propulsion is previded by
the Reckstdyns MA -2 rockst engine propulsism system. Missile stability is
accemplished by 2 flight central system camsisting of an sutepilet and a hydraulic
system to gisth@ the thrust chambozs.

mmu.nmdmwu-nmmwmm
Missile 62D, Additional details are inciluded for systams being flight tasted

for the firs® thne, as well as systsms which have received significaat |
madificatiens, ' ,

_A_i_zlrm

Staadsrd alrframe for dry starts. Missile 62D utilised a new type veraior

fairing. (V-1 ealy). The veraier fairing replaced the APS fairing previsusly
isstalled. The mew Retre-Rochst blast deflocter comes and mountiag plate i
were installed on this missile (fivet flight).

Re-satry Vehkicle

o e o . e e e e

GE MSEVD Mazrk 3 Med 2B Re-eatry Vehiclo with the kicenis flare.

W"D“hmom'mvﬂm“n"hﬂwm {
W. .

Hydraulic System . .
Samdard "D" Seriss hydrealic system witk the versier cele sccusmlstse systesm.
A mewmmmomdcwﬂmm ~

mmwn Myuﬂnhl. ucmmy ﬂl‘lu

‘ ' . .

Te Y A + \ e T ; . N

‘ * ' " + " » 5 4 M k
> )
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Propellant Utilization System

The Coavair PU system was ) operated '"closed-loop',

Propeliant Loading System

Propellant loading was monitored by the Acoustica Propellant Loading
Coutzol Monitor (PLCM). Miasile 62D was the third missile equipped with
the new Coavair propellant loading system fuel probes. The four new fuel probes
ware elsctrically the same as the ald probes but were physically changed. The
old probes screwed into ) /4 inch tubing with the electrical wires protruding

for counecting purposes. The new prcbe had a different shape «nd was mounted
by a flange which was attached to bracksts and the electrical connections were
mads to terminal posts. The nsw fuel probes had better structural integrity as
well as improved maintenance features. The Stratos LOZ fill ar- drain valve
was replaced with an Airesearch L.O2 i1l and drain valve. This wae the first
flight to utilise this valve.

Anti-Slosh Comtrel

Elsvea anmular baffle rings were iastallad in the LOZ tank te reduce
propellasnt “aleshing".

Propulsion System

Basic Rocketdyns MA -2 rocket engine asssmbly. The propulsion systam was
dry started and was the third Aight with the MA2-5% engine oxidiser tank
rapid 81l installatioa.

Booster Staging System

Standard "D* Series cenfiguration, which utilined a separate fiberglass bottle
to sepply pasumatic pressure to actuate the release fittings.

Re-entry Vehicle Separation System

The GE Mark 3 Mod 2B Re-entry Vehicle was released {rom the airframe by
raeans of a pre-loaded tension bolt which is pert of the re-entry vehicle
assombly. JFiret flight of a Mod 2B Vehicle,

COuidance System

A GE Med III airborne guidance system was installed. The system ceasiested
of thres “D” saries caniste em, and a decoder

T e .-:ﬁ:r o R & s

A4, IINRENE T AED 701 NIl TMANERGIND 00
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inister), a junction box, and in antenna assembly,

ko ground station coafiguration consisted of the Mod I Radio Tracker
d the Burroughs A-1 computsr.

slemetry System

andard "D" Series which utilized one airframe transmitter.

tusa Transponder System

ymprised of the Xype B Cohevent Carrier transpoade» system. i

ipact Predictor System

}
i
16 GE Mod I airborne system in conjunction with the Mod I greund system i
d Mod [ Burroughs computer served as a downrange range safety impact !
edictor system.

I

age Safety Command Systam

ceiver, AVCO built and furnished as GFE. This wgs the firet "D"
ries R and D radio guidance missile to utiliz¢ the new recaiver. Prier
this test the receiver was abecard 42D and 48D, both 217G missiles.

@ Range Safety Command System used the ARW-62 (AD-319600-MXK 1) §
x

ight Contrel System_

mprised of a gyro canister, a programmer-intsgrager amplifior package
:kage, and ten electro-hydraulic actustors. The pregrammer switchus,
addition ts providing aormal missile flight switching funct.ens, initisted the
‘obe light beacon and switched the CV-A telemetry system.

* Force Special Weapons Center (AFSWC) Package

» AFSWC (Alr Force Special Weapea Centsr) package comtainad special
trumentation for obtaining scieatific data at high dtitudea Ceavair
wided installation brackets, nose fairing, and & lanyard for activatica of §

package timing device.

» package was located in Quad IV, 179 P, clockwise frem the XX axis, .
ween missile statisns 1083 and 1110, The pacange weighed appreximale. 7
(be. with the fellowiag exterual iimeusiens: 7" deep, 12" wide, and

leng. Ths clectrical sy 8 self-comatainad

"

e MR . RS -5

. . SR o o E—

’ e v ’ p “a : . N f“""‘ - \;\\"“ .

iy . o - e B s h: TR . . : . = “
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and powered a singls R/F telametry package.

ADT System

Missils 62D had the R and D pod ADP system attached to the missile airframe
(Statiom #1036 aad #1105). The ADY system pod censibted of four single
isxach tubes, a hase plate, and sz asredynamie fairing which was attached

ts the migails sirframe. Canister ejection follewed re-eatry vehicle separation,
and depanded eu the final ADY previsisned armisg, timing, and firing unit
sequencing. ADY ped §7 wae used, nmmmmmmuus

- weuld land 30 sun shert of the nsse cons impact peint snd the dart frem tubde

3 weuid land 3 am to ths Zight and 7 am shert of the nese cons impact poiat,

Strebe Light

_This was the first flight of the preduction series Strobe light. The Strsbe
light system was housed ia a single package which centaised 3 strebe lamp,
ww. and a remotely activated primary type battery whish

L4

priery to launch. System sctivatisn was ixitisted during flight by the sustainer
cagiane cxtaff comnmand, aftor which time high intsnsity light flashes were
) emittell st half-secend time intervals, watil deplotion of battery power
. {intmos of 30 seconds spevetisn).
37 ¢ . - .“";'.,"- ) - .

uumumdu-mnmmouom
. -which wanld afiest the safety of an astromast. The system in use for this
‘Sight menliored significant pressures, missils voltages aad rete gyre cutputs.
. Outguts frem the ASIS pachage were menitsred via sirframe tolometry. The
Ylmmmmuwauwuwmum-
‘fase civenite aad back-up rate gyree.

-:fv‘l"'t‘ o - R {
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HISTORY OF XSM-65D MISSILE NO, 62

Atlas Missile 62 D arrived at AMR by air transport (C-133) on 19 April 1960, |
The missile was transfarred from the I0C trailer to the R and D trailer }
and weighed in Hangar ""H" aad thee transported to the north bay of Hangar

IIJ" &. same d".

Missile 62 D remained at AMR for a peri¢d of approximately nine weeks before
lasach. This time was utilized in performing system tests aad in readying the
missile and launching complex for flight test. Preflight testing of the missile
was accomplished in accordance with planning documented in Report AA 60-0013,
Flight Test Directive, Series “D" Missile No. 62, Unplanned operaticas were
performed on an "as required" basis. A significant amount of time was coasumed
before transfer to the complex in inspecting for the poasibility of contamination

in the LOZ and fuel systeme and in the installation of landline AM and FM data
acquisition systemas,

e A G e

Significant events concerning Missile 62 D from arrival at AMR to hnach

o are delineated chronologically below: -
Date Eveat ‘
19 April 1960 Arrived AMR by air transport, weighed Z
ia Haagar "H", transforred to north bay '
of Hangaz "“J%, ;
]
20 April 1960 Complated receiviang inspection, "
26 May 1960 Weighed, transferred to Complex 14 f
sad erected. f
i
1 Juae 196 Flight Acceptance Compesite Toet compleoted ' !
3 Juae 1960 LO3 Teaking Test completed satisfactorily. | |
3 June 1960 Feel Tanking Test Cemplated and opiit
in the insulation suppertisg bulkheed
-digcovered.

‘ . 19 Jene 1960 X-! Dey Operstiens, .
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Date Event
20 June 1960 The initial launck countdown occurred as planned

at 1900 EST and was terminated at 2344 EST at
«70 minutes. Termination was due to loss of
Range Gate for the automatic tracker at San
Salvador.

21 June 1960 X=1 Day Operations.

22 Jeme 1960 Flight

Attempted Launch Countdown Resuilts
B4-401-00-62

The initial launch coumtdown occurred om 20 Jume 1960. TLe countdown was ‘
started as planaed at 1900 CST and was terminated at 2344 EST at -70 minutes. :
~ Cancellation occurred dus to loss of the Range Gate for the Automatic Tracker
O " at San Salvador. The only hold wae called at -70 minutes (2020 EST) for the
 Soa Salvedor Asteamatic Tracksr pr‘bhn. ‘!hu houu- still in effoct when the
hdm cancelled.

L YTVEON, N

aw compllation d oigdﬂcm mum.. in qm ’canaao. and testing
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R RPN S RN P Sy ol

Guidance Sygtem

There were.no major difficulties encountered during hangar checkout, Aftsr
the completion of hangar testing the Decoder, Serial No. 38, was removed
for laboratory checks. These checks revealed an inoperative beacon and AGC
Gates. Decodar, Serial No.27 was installed after missile erection. !

-y
WDV ORI NINP WP TP S R

Rate Beacon, Serial No. 41 was replaced by Serial No. 6 due to failure of "‘H
transmitter voltage proportional crystal,

There were no further difficulties encoumtered. :

The following procedures were completed in the hangar: |

1

FTP-G-017 . Guidance System Test ' 4-22-60 ‘

3 . . DA |
FTP-G-022 Waveguide Pressure Check 5-26-60 K :
FTP-G-01iA  Aatepilot-Guidance Intergrated Tast | 5-26-60 ~

The tou”hq procedures wers completed at the complex: ;
Pracedurs Resirintioa Raia o
PTP-G-021 Mod IIT GE Guidasce Competibility Teat 6-1-60 | : )
FTP-G-002A Missiloborns Wavegside Pressure Check $-17-60 E ‘f

rTP-026 o-m.eo X-1 Day Chock List 61760 _{ '*

There were ne major difficaltios encountered during flight test preparation.
mm,«edmo”th&wn

) aT-sa817 mmymmaﬁu’ . 4-24-40
FTP-D-003C  Range

-E-- —

B i.-w--r-i. "




"y'ﬁwmmmhmm:

‘A.

)

;? nv-o-m ;Q.ummrou | ‘ ' 8-31-60
Q‘”"’ ‘l\omm“m%hema |

s mmmum-nuu " sea1-60
e i """"‘ o |
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.

'm blh'tl. procedures were completed at. the complex:

Lrecedare RDeecripticn Date, .
FTP-D-00IC  Range Safety Cammand Blockhouse Compati- 8-31-60

bility Teet
FTP-M-050 _ RF aad Missile Rlectrical X-1 Day Chocks 6-17-60
__ rTP-M-0524 RF and Miseile Electrical Precesatiown 6-22-60
m’ » I , ' - .

an uupo“cdﬂn ensoumdered during flight tast pn’cnuu.

v

o _ . T L . ‘

, %&%m waumm L W
PTP-R-831

emmrmrTmana E
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Procedure Description Date

27-920207 Missile Electrical System Checkout Procedure 4-26-60

The following p:roccdnrn were completsd at the complex:

Procedurs Description Date
FTP-E-006A Missile Electrical Blockhouse Compatibility

Test 6-7-60
FTP-M-050 RT and Miaseile Electrical X-1 Day Check 6-17-60
FTP-M-052A RT and Electrical Pr.cmnﬂm 6-22-66
Propuision System

During hangar checkout the sustainer LO2 reference regulator was replaced
because of a suspected manufacturing defect.” Ths sustainer fuel pre-valve
was replaced due to leakage, }

Contamination checks were performed as follows:

The V-2 oagine was suspected of contaminatica. Tho system was clsaned
in ths mechaaical 12k,

The liquid oxygen system and supply line installation were fouad to be
contaminated and were cleaned,

Dus to contamination of low pressure LO2 ducting, the sustainer turbe pump
was cleaned with trichlorcethylese,

The booster cagine was suspected of cocatamination and tarbe pumps aad the
B-l engine maia LOZ vailve were cleasod,

Durisg checkout ot the cornien, the clesed micreswitch oa the B-] cagiae maia
fuel valve stuck ia the cloi- -4 pesition and was replaced. M’nﬂum
ocousred e other miseiles,

mmsuo-mnmrmmnwmuum

pesitioz, Valve eperation from the epca positien te the dud’odlu
was slow aad ervatie,

* .
e o, ol s = P i 5ot il .
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. The suastainer ISS regulatnr was replaced dus to oicouin dzop in regulator
oum pressure whea the start taaks were pressurised.

'nn wxutu' fusl qw.-h disconnects were removed pexr GMA 7923 and TVA 4903, )
There were e !Wr major difficuities eacountersd. ‘ .
] mmt«t procedures ware cempleted in the hangar: | 1L
Fresasts “ m m Valvc Adjastment Check 4-28-40 .
ﬂ’-l:-ﬂ" g::hmmunummm 4-29-60 l

R H’-m m Paammatic cmox l1eak and 5.23-60 ;
z L "m i‘,’?‘j; .‘.;. "?‘jv .

mgﬁu " Yud« zq&mmwm - 82560 1

,o;
i
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Gonvair Propellant Utilisation
There were naxmajor difficuities encountsrsd during hangar checkout:

During checkout at the complex, backup set, Serial No, 242 was replaced
by Serisl No. 256 because it was found to be out of specification during the
rerunning of FTP-U-014 (Lab Checkout of PU Manometers and Coatrol
Canisters.)

The following procadurss were completad in the hangar:

Proceduszy Rescription Rate

FTP-U-0l¢ Propellant Utilisation Seasing System Teot 5-2-60

FTP-F-018A  Propellant Utilisation System Leak Test 5.2-60

FTP-U-026 Prepellant Utilisation Valve Angle Check 5-24-60

The following procedures were completed at. the complex:

FTP-U-013D  Calibration of PU Null Meter | 5-27-60

FTP-U-016A  PU Seasing System Readiness Toot 6-1-60

FTP-U-018D  27-43040 Aligament Precedure Fuel/L02 6-13-60
. Rate Valve

FTP-U-019A  Fussticnsl Check of PU System ¢-15-60

FTP-U-818 Five Point Pressure Check of PU Brror 6-16-60

' Demedulates Outpei

Hydreuis fyetem

mnwnnmm-&o cncountered with this ommm .

w’ .

m’-lhﬂldwdhi‘m:m hydraslie oystem, A preper
bised sould ast be maintained., Investigetion revealed thet air was enteriag the

=a='=.'.'===' RLARED 3 0 Sheioais Fets © Fas o v
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hydra lic system through the reservolr (P/N 27-08553-3). The reservoir was
replaced and preper bleed was obtained and maintained.

The following procedur. was completed ia the hangar.

- Precedure Description Rate,
FTP-H-005B  Hydraulic System Leak 2ad Fuaction Check 5-26-60

The followiag procedures were completed at the complex.

a

Erecedure Description Rate
FTP-H-007A Vernier Solo Hydraulic Accumalator Installa- 6-2-60
tien Checkout
FIP-H-082D  Ground and Airborme Hydraulic System  6-14-60
T ¥ill and Bleed
 Pight Costrol System

'ﬁmmwummuuy.nnuuusyma.ayncmmrd

the preper ceafiguration which ceuld be used for missile testing. The Qyro
Mtummnmmp-ﬁu-“znmmmunhm.d

. unttl $-20-60, mmum slipped aceerdingly.

mmumm Sezve Canister, Servial Me. 130, wae replaced
. ‘with flerve Canister 131, deconse the pregrammo? high powey switches had

- busrasd out when Mo pregrammer was run ia the armed contition with e safety
. grounde net tied Desk.,
‘om’tom'oncwhhm

¢

‘ |
S . I’V . " 4 ~ N .
. . * . . S
,

© . FTP--38  Preliasiascy Veltage aui Clresit Choshowt ~  4-23-40

- M Astepliot Prolimisary Toot T e840

? PTP-8-002A v«-mmm.-m"  4=30-00

' i, : FTP-6-08A  Pyretechaie Subatttetioh Fuse Toot L, e

8t i e e e e
.
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Procedure Doucrigtion
FTP-8-024A Static Gein Test

FTP-8-027A Position and Polarity Test
FTP-QG-011A Autopilot/Guidance Intergrated Test
The following procedures were camplsted at the complex.
Procedure Deacription

FTP-8-006B Sustainer Engine Alignmsnt
FTP-8-034A Sustainer Engine Aligameat Check

FTP-8-021B Flight Control System Threshold Transfer
Function Anslyszar

FTP-8-013A Autopilot Polarity Test
rTP-8-019C Autopilot Frequeacy Response Test
FTP-8-053A Autepilot Systom Readiness Test

FTP-8-032A Autepilot Precountdown Operatioas

Pasumatic System

Page No. 60
AA 60-0041

Date

4-29-60
5-.25-60

5-26-60

Date
5-27-60
5-27-60

5-31-60

5-31-60
5-31-60
6-19-60

6-20-60
6-22-60

Ne major difficulties wore oncpuatsred during preparatioa of this system for

flight teet.

The fellowing precedurcs were completsd ia the hangar.

Presoduye . scrl R Deate Completed

PIP-V-0024 Differential Pressure Switch 8-3-40
Chechout

PIP-F-0198 Alrberne Proumatic Systom $-34-60
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The following procedures were completsd at the complex,
Procedure Dncriztloa Date Completed

FTP-F-005C ' Checkout and Validation of Groend
Airboras Pasumatic Systam, 6-2-60

rTP-r-0134 LO2 Task Reliof and Shut-Off
Valve Checkout, 6-2-60

FTP-F-003C Cold Test LN2 Shroud and Transfer DH 372
Systam Checkout. 6-3-60

FTP-F-009A Checkout of Bulkhead Diffsreai.al
Pressurizatioa Switch and Waraniag
Horm,

rTP-r-020 High Pressure Leak Check aad Air-

borne Regulator Lock-up Checkout, 6-3-60

. : ?
Holddowa aad Relsase Systam

Three of the five cold release tasts performed were uasatisfactory;

. twe dus to the cylinder pressure break time beiag out of spscification
and omns due to electrical calibratioa prohlems. Difficulty was

encountsred duriag the fill and bleed of the holddown hydraulic system

ia maistaining the B2 hleed withia specificatioa.

The following procedures were porlo'rnod oa the system,

Procedure Description . Date Compieted
FIP-L-0174 Lauacher Releaso System

Juactional and Restraiat Test. 5-25-60
rTP-L-001C Gemsral Lanacher Aligament. 8-36-60

PTP-1-0058  Checkout of the Launcher
Stakilising System. 3-31-60

FITP-L-008C Serviciag Lauacher Arresters. $-31-60

Tt T T N LY O
R EYTTN Ak W
t 1 £ i I ‘T i. . X 121 1 ‘.. JTa9i. . 1 3. J>°
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Procedurs Descriptioa Date Completad

FTP-L-wi7D Juactional Checkout Lauacher
Stabilizing aad Launcher

‘ Auxiliary Frame System. 6-3-60
FTP-:-014A Laancher Lines Lsak Check, 6-3-60
FTP-1.-006B Shakedown for Launcher Cold
Release. 6-17-60
Telametry System

During hangar checkout, RF Canister No. 1, Serial No.0157, was
removed because of low RF Output, and RF Canister No. 1, Serial No. 9846,
was iastalled as a replacement. RF Canister, Serial No, 0157, was sent to ths
t.6lemetry lab where the output wae found o be satisfactory. The RF cables
used during hangar testing were checked and found to be bad and were
replaced. Telemetry system checkcut was then completed satisfactorily,

{
There wers a0 further difficultios encountered during flight test preparaticas,

The following procedures were completad ia the hangar,

Procedure Description Date Completed
rTP-T-017 Verzier Eagias Position Calibration 4-28-60
FTP-T-023 Telometry Hi-Pressure Transducer

Checkout, 4-28-60

FTP-T-005 Bridgiag Temperature Traasducer, 35-3-60

FTP-T-009 Telemetry Sycstem Chechout, 5-.3-60
rTP-T-082 Telemotry Systom Fuactioaal
Checkoat, $-24-60

The fellswing preocedures were cempletod at the complex.
Precedure Deaeriptien Date Completed
FTP-T-018 Telemetry Bleckhsuse Compeaitibility

».
&
o
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Procedure Descriptisa Dats Cempleted
rIP-.T-011 Telemetry Systam Fuactional §6-1-60
o ( Test. 6-14-60 | ]
FIP-T-0088 Aligameat and Calibratien of
) Eagine Pesition Transducers, 6-2-60
rIP-7-007 Migssile Telemetry Systom X-1
Day and Preceuasdown Oper-
m. ““.“
Adbort Ind!. And Instrumeantation System I
Ne major difficuitiss were sncounterd during Flight Test Preparatica.
The fallowing teets mprw'uiuAunmummun
lph-abrﬁomuouou‘dnduhm :
37-92877-3 ~ ASES Checkeut. 6=7-60 :
TP 14-239 ASIS Pre-Resdinces Operations 6-15-60 §
i

On 1 June 1960, Sea Diege design perseansl performed Abert Menitariag ‘
-, iametienal chechs during the FAC Test,

Aiztrame ‘ i-
Fellowing the fasl tasking teet ea 2 June 1968, the intermediate iasulation ,
bufihsed wes found to have fuel in it. Upen remeviag the Accustien prede |
I Ped I at Stnticn 968, & visousl laspocticn reveaied a spiit ia Quad N ;
oFes whish raa frem the bottam of the buikheed to apprenimately 20 inahee !
frem Ghe top, Altheugh fel tenking was started abeut cae sad ens-balf heure

_oftee Be completisn of LO32 taakiag, uummuun&.m §
uhmnyu—nubuthmm _

K oummo. Ceaveir Eagineering Desiga, STL, -lm’onc-ﬂ
wumuwunnymm
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Strbbe Optical Beacoa System

Duriag early testing it was found that a asgative pulse was geaerated ints
the Strebe light deactivats line whes the RYF cystem pansl pewer was tarned
off. A diode was installed in this lino te preveat this prodlem. Ia followiag ;
tests the system operated properly sad om 14 June 1960, Strebe light check - i
cut precedure, FTP L-049, was completed, !
|

Re-eantry Vehicle Test Schedule

The neee cap, fars, and spacer for re-eatry vehicle 219 were received at
AMR oa 6 April 1960, The mid-section arrived at Hangar “¥" ea 12 May )
1968, No major fallures or problosys were encouatered duriag testiag. ;

The followiag tests were performed at Hangar "F™ and Complex 14 ia j
prepariag the re-eatry vehicle for Qlight,

FTI Ko, Tests Date Campleted -3
Th— e .z
23891 MOPO Battery Squid aad 6 April 1960
Haeater Test
24136 Flaze and Specer Subasoemily 28 April 1960 4
, Toest
23885C Mate Spacer to Alrframe 1 June 1960 | ;
23888C Demale pacer . 1. June 1960 O
2388s5C Mate Re-eatry Vehieis to 3 Jume 1968 1
P Sirframe : |
|
24137 Alrfreme Compatability 3 Jume 1960 |
23865C Demate Re-eatry Vedicle 3 Juae 1960
. 4
25885C * Mate Re-satry Yohicis te 6 Juno 1960 ,
Alrirame for Lamnci: 4
24139 ¥-1 Day 6Jume 1960
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FLUID CHEMICAL ANALTYEIS
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All fivid chemistry samples were takea for Missile 62D lounch oa 22 Juns 1960,
mmn’ow-“wnuw:ﬁu

Fuel - XP-}
Initial Beiling
16 Pezceat

50 Parceat

90 Perceat
ELad Peint
Residue

Loas

Tlash Poiat
Gravity

Particle Count -
100 ml

16 - 20

203

40 -0

804

Maisture Contpnt
Liquid Oxyges
Purity

a
X
8

ZIFERXEL
Sig |

Sample

378
390
416
449
471
1.0
1.0
144
43,9

Spacifiestices

Raport
365-410
Regpert
Report
525 Max.
1.5 Max,
1.5 Max,
110 Min,
42,9 Mis,

!
No oselid prdd‘o
greater thaa 175
micreas. (Fiders
ast “Mo

9.8 Mia.

9.0 Total Max,
o5

v
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Trichloroethylens  Units Sempla Specificatisus {1
Appsarance Pass Clsar and free,
Coler . Pase Net red, hiue, groem, |
- or purple dyed. - !
Odor Pass Characteristic. :
Specific Gravity 1.476 1.454 to 1.476 @ 63°7,
Distillation z;ruem 189 185.0 to 191.3
Ead Poiat oy 191 199.4 Max, | i
Water Centont Pass Cloadless @ 414°F g
Nea-vsalatile
;
, ”
.
!
o
[ ; ¢
b
A
: i
. |
. | ¢
1
3
!
¥ 1
b 3




CONVAIR-ASTRONAUTICS |
DPage No, 5a E
O AA 60-0041 |
|
I
mmnocum .
« s A !
R r&hmm mx-.m © ARC-27.087 .
o mmw AFRMD/STL) - TR-60-0000-09063 |
' mmm«m . . - AA 60-0013 t
mmmamuwmmwwm ;
thdulhmuu-‘hlm > :

o : (time after test)
14Days - ;
l
i
8-12 Woeks 1
¢
'
. §
10 Days i
i
-8 Woska {
:
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SERIAL NUMBERS OF SY3TEM COMPONENTS

Amisa Traaspeader, Serial Ne. 026-0003

Re-exntry Vehicle, Serial Ne. 219
Range Safety Cemmand System

Range Safety Command Recsiver Ns. 1, Serial No. AF-58-174

Raage Safety Cemmand Receiver No. 2, Serial Ne. AF-58-170

Range Safety Cemmand Power and Signal Control Uxit, Serial No. 12
Propulsion Systam

Ssstainer Cagine, Serial Ne. NA 222106

Beestsr Cagine, Serial Ne. NA 112106
Versier Neo. 1, Serial Ne. NA 332211

Yernier No. 2, Serial No. NA 332212 ;

Electrical System !

Misgile Main Battsry, Serial Ne. 908-0374
Invertez, Serisl No. R-101 S

Power Chaangoover Switch, Serial No. 094 |
Deceder, Serial Ne. 27 CG !
Pulse Beacen, Serial Ne. 48 CO - |
Rate Beacen, Serial No. 6 CG

GO = . Com - v RIS
I

. , -
o - . . . z

B drsac s B it i ‘Lﬁz«»&é&&&anmmméﬂ,wm-.m&;,.mnm e bkt e o N il - 8 S enalile Sk

{ b

i
{
€ ) ’ g "‘:5; .% * 23
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Jmpact Predicter Sysmam |
Rate Beacea, Serisl Ne. 61

mlcuu‘.“hcunlo. ”

mwrw Serial Ne. S
Mlph-

- Telometer RY No...d, Serial No. 9044

Telemoter RF Ne. ' 1, Bdnry. Serial No. 911-0027

4

,,Mwmm. 912-0001 R : '
® &c—udg-—
8 . Oyve Canister, Serial Ns. 128

orve Conister, Savtal Ne. 151 s
Pragrammes, Sovial Ne. 0033
. Swblisstien Filters, Serial Ne. m

6 Matebed Set, Sevial Mo, 362

e A o —— - — A -

—

13

o 'ww mm.“
mmuo | A
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|
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