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FLIGHT TRAETORY

The flight ad Missile 62D was planned for a raft* of 4388 nautical miles with
mpact in te missile impact location system (MIL ) splash net. This was the

first R and D flight to use a lofted trajectory. The Guidance, oupa -t Predictor,
and Asusa Systems placed Impact approximately 15 am beyond the tirget point.
This was a result of vernier cutoff being effected by the autopilot progranum r

back-up rather than the guidance discrete.

FTigure I presents impact points as determined from several sources.

A compeiso d nominalflilt performance parameters from flight trajectory
simulatiom cav 6MD-79A, and measured test values from Asusa and telemetry
data at sigfnificant times along the trajectory are presented below.

NOTE: All times in this report are based an range mero time which
occurred at 0949:33 EST.

Liftoff Weight lbs. 41 .940 240.83

Pitch PhsAAimuth dog. 106 . 105

NCO Wei lb. 4 ---

SCO Velocity ft/e 8.499 4,530

RCO Altitude ft 2113.2 314,714

WO aap 39.3 34.59

NCO Time 91S46 118.0

ICO veiwt lbe. 14. Oft

OCO Velocity 2tse 3,129 20,073

OCOAbi ft 166415,67 1,036,5S

scO lampg 356.1 353.91

SCO Time s0. 264s1 284.4
MM lM = -ftwUIkvmlI
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Item Unit 21a emzd

VCO Weight lbs. 13.864 ---

VCO Velocity ft/eec 19,987 18,893,

VCO Altitude ft 1.116,163 1,192,860

VCO Range am 408.6 426.5

VCO Time sec. 301.7 307,8

Impact Time Gec. 2008 2028.5

Impact Range nm 4388 4406

hnpact Latitude (Geodetic) deg.S $0 4 . 5 72 1. 8014.13'

hpact Longitude (Geodetic) deg. W 14.044.698 -  14029.95'

NOTE% Kwial times are corrected for the difference between range
Ier* lad.2 lch motion. esaaared, velocity,. altitude, range
sad impact time are taen from Asusa data. Measured impact
co.ordinatee are taken from GE/BRC guidance data. Measured
cutoff times are taken from telemetry recording@ of discrete
0i"ereiien. Altitude. in height above launch horisoatAl. Velocity
is speed relative to the earths surface. Range i. horisoutal
raft* fomr the launch pad with the exception of impact rang*
whichs surface range.

-, , . .. . -... -. . . . . .
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Airframe structural integrity ws maintained throughout pow red fli&h and well
beyond re-entry vehicle separation. Instrimn~etation monitoring booster section
separation (measurement M 26 D) and missile axial acceleration data indicated
satisfactory separation. R~e-entry vehicle separation also appeared satisfactory
as indicated by rate gyro data.

Peak axial acceleratioms were 6. 5 0'. anS. 5 We at beeter ce &An sestanr
cutoff respectively. Measurement A 6U2 1. Tkreat Section U &WiQuad Me, did
not Indicate illumination at any tie and all threat chamber tampervamy
appeared normal.

Maximum temperatures Ol airframe msasuremate MAn easuepeagw doe ane
presented below:

Measure- Ma Tempon

A 743 T Amb 4S Irel Pumnp 6

A 7" T Amb 0V Hf$Sappy 670

A 74?7 T 1Inlbg VIT Md9 2

A T44? D y a" TV h"
A 67T Dinmy 3$d Ylu CWd si01c

P 14 T Ru" Cam"a~ Amb 4 ~

* Messurement Open Prior To Teet

44

0 -Xmeme
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Performance of the MA-Z propulsion system was satisfactory and operation was
normal th~rouaghout powered flight.

The engine start sequence was normal and all valve and timer operating times
were within speciflcatioms.

Releas. at the micsile was delaye" an additional C.28 seconds by means of a
timer between main engines complete said pro. release cutoff disarm.. The rough

combustion cutoff (3CC) systems were active during this additional time.

During this test the propulsion system anerwent a dry start and the booster RCC
level was set at 30 (3's for 40 milliseconds. There were no adverse affects on
system performance caused by the dry start.

A total of nine Wigins' quick disconnects were removed and replaced by solid
plugs as follows: two in the B51 high pressure fuel ducting. three in the B2 high
pressure fuel ducting, on in the booster turbopump low pressure ducting, one
in each of the vernier orifice blocks, and me in the 800 fuel inlet line.

RCC aeceloemeter data recorded on the FU landlins system indicated a level
at 10 O's RM8 or below for all 51ACC systems during mainftage. Approximate
hwidsal lesvels in COe 1318 were:

391 jPr~say a 10, 31 Backup 2 10. 52 Primary 9 10. 52 Backup a 10.

*The eSutabur engine ACC accelerometer inmiicated an 1100 cps 300G's RMS output
be ~ei~ ly Me, "cd during ignition ~tae. The osciLlographic binary
4"M data, recorded en all 5 1CC system was sero.

On d adre of siz acceleresers located as the WZO and fuel high and low
prosourelinss yielded valid data. Accelerometer data on the 32 Fuel High
Pressr U~na* 51 LOA 114h Pressure Ldne and 52 L02 High Pressure Line
were invaIM. Values recorded an the remaining three accelerometers during
aistage in ae 1MB were"a follows:

51 Fuel Nish Pressure Line a 30. Booster Fueol Low Wessure Line. 30,

L Reester L=Z U Pressure Line U20.

.m A

trzor: 46
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A malfuznction of the LW8 pneumatlc regislator was observed at approximately 195
second*. At this time the reguilator locked up at a value of 75- 100 psi above
normal and remiained there until sustainer cntoff. The regulator then recovered
and vernier engine performncae was not afected.

For this flight, booster cutoff was planned for a sustainer L.02 pump Net Positive
S=%c1G Htead (NPSN)Of 31.5feet at staging. The actual NPSIIdurifthea stag-
Log transient d14 aot fall below 33 feet and normnal engine operation was indicated
during this period.

missile axial threat lewise during flighk are presented below,

TLU TIA TIMA
LIL At After Prior To Prior To Prior To

Vernier Noe I bhe 0"58 940 750 450

Vernier No. Z lbs "S.00 9 740 640

Sustalmer lbe 54,230- 88.50 76,310 76,310 -

Soetar me. I la. 151,416156,320 160.170 -

Boester mo2 abe 154.116 15440 188900 0- oh

zq~aliiS maed Upr conefitin thrusts

Verniere r 8 11. 54.f.- PS Al Cooe

6.staine, r (1. 749 -JL () gA

Deoere ra1.1 Vt PAt

Where P**AmbW Pressure

4 *Zoponlsi Ratien (Veriers1 . Nustainer a 24.?,

At Thrust Area Lersdve .3. 10 * Suosaineor a 47.2 3 In

Amo ad Togi ed Missile Lasngitudisal Axis in

- -IT
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MMhEI AnD VALVE OEAIGThZ
(all times in Seconds)

Test Rocketdyue

VjLj&* Specifications

1. 500 YSZW Openiam COM i s4 0.46 0,33" to 0. 590
wail valve reaches fall open

2. Main L02 valve openimig coutrol sigma! D1 0.3 0332 to 0,.470
wail valve re&kes fall opea 2 0.34 0. 340 to 0. 480

3. hfia fuel valve opening CemWrol sigml III 0.2 - Os.220 to 0.170
mii valve reacbes full open 539 2613 0. 090 to 0. 190

4. 1*I valveopeningcontrol slgmsj 0.69 0. 4S0to0. 780
Unil Vlv re&4A 0e fell open

S. 5 PO valve oeaftig conrol signal 0.6? 0. 480 to 0. 770
WMAi Valve me*bes fLUl open

a= SVave Opening cwmtvr4lsignal 0.34 0. 340 to0. 490
Ow.' Valvye reaches tau spen

I JIO valv opening control Sial Y 1. 500 U axli U2,
MMi valve reaches flul spo" I IN50 )daximw

as %mtin SapLUmer opning 2.60 2.16 to2. 64

Ab"" time 4.20 4. ZS Nja.

OF I

en - 1TTTTT~~W u -s. -Y
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PNEUMATIC SYSTEM

Nerformiace of the Pnowmatic system was satisfactory throughout the flight.

Tolemetered dafta indicated approzimately sera preseure in the booster tank
helium battles at booster cutoff. Those data are considered invalid since
telemetered data of this measurement prior to engine start did not cotrelate
with other related measurements.

The 2S regulator experienced an extensive lockup period starting at 1%4 seconds
and lasting until start of vernier solo operation.

All missile tanks and bttle pressures were within specifications at Liftoff, and
missile tank pressures were satisfactorily maintained unil well after re-entry
rekicle separatin. The missile wae equipped with the standard 'W" Series
Hadley peumatic regulators wkich, operated satisfactorily.

Soter tank belium bottle pressure was .116 pela prior to engine start and
daydto 21920 psi& during the ground ran period as indicated by landline data;

telemetry data indicated pressures ad 2261 psias so 2121 pela. at corresponding
time. As booster, catoff, booster tak helium bottle pressure was sero paft as
indicated by telemetry data. Telmemtry and landine data of the engine control
battle pressure p~te to engine start indicated pressure above 3100 psia. Juat
boo liftoff thee pressures should all be spproimatey the some since all

%s*~ aftuasfeAMd tephs. Telesusts red dafte of booster tank battle pros-
a rea isa thsadfw -wausidered invalid.

The Medley IMP Series pininati regulators operated satisfatofrily as indicated
by iatreatioa monitoring missile tank pressures. During the ground run
period. 1.02 and fuol tak pressures cycled osy oe at engine start from 39.9
pod&-$* 39.5 psiete L= a.2 nd fimu 74.6 psi& to ?3.3 psi& for fuel. Mlimu
difereatis presr to""s the bulkhed was 6.73 paid at 0."4 seconds after

The mmte rgulaor per le wasmatmetal.Pressures were setie-
feotey until 195 *@*ode vwhes the regulater locked up al 100 psi higher tha

_a & This sendtOWS aissed unil s"stainer cutoff and was also reflected
W* fw nde took painsre daft. Zzteusiw periods GE lock -up were elso

juesudeg the &S Ge bosoms "a0 and 840.

IN mMO momL~ .-

-- _______________________________________

I AV
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Engine control bottle pressure decayed from 3210 psia to 2920 psi& during the
ground run. This was expected due to the mnifolding of the engine control
bottle and booster tank bottles. Preseure was sufficient for engine control
functions during flight.

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

Values taken from landline and telemetry data are listed on tha following page.

J

... .- .- - - --- .. .. . ll .. .. . .. . I I - - - -. --- , ,, "- -Ii ll . - - . -
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H DRAULI'C STSTEMS

Perfoxmace of the m esile Hydraulic Systems wa satisfactory.

The booster hydraulic system rose from a ground pressure level of 1850 psia,
to a steady state airbozrn presseo level of 3072 peka where it remained until
booster cutaff.

The sustainer hydrauli system rose from a groud system level of 1855 psia
to as airborse steady state preser of 3150 psia, ck was maintained until
sustaiser cutoff.

The vernier hydraulic system *ssisted "t a 23 cubic inch hydraulic accumulator
which had a Ias preckarge pressure oe 1000 psig. Vernier accumulator data
indcated satisfactory pressure until 26 seconds after austainer cutoff wken the
accumulator bottomed out at 840 psia.

wo OF M GOMI U1%"aI

1N8 88tmi dnll8 11IRIIIN is MEO dlb 0~ MIIm ,

I0O q woo" LNl .Jl m l
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UMWL ELXCTIrAL SYT"

Performance ad the Missile Electrical System Was satisfnctezy. Teismetered
data ialcated that satisfactory a-c and 4-c electrical poe. Were suppled on-
til re-eatry vehicle separation, Systan parameters remained within specitoa-
tiam at anl tie a

The chaagsover from complex ez~ernal poer. to misaile internal power was
accomplished Witham imeident.

Wie main battery and Inverter phase A v*oLMags remained betweem 37.1 and
28.S0 vie &Me 113. 4 &ad 113.8 vdi.a respectively. over the time interval from
eagioa start to ro.eatry vehicle separafs. biverter frequnacy remained
between, 399.4 md 40069 cps during ddi nterval *wept for the usual trauadsm~
whisk reached a peak frequsncy of 403.4 op at beoser eagias cateff aed 44.8 spa
at sustainer eagse cutoff.

Dring the cesw ap proxiaely -a Wiastes a re.4Mo was called at
inverter phase A voltage psal metor reading. vwich read 113. 0 voc on soora
power* A test wes madte undr leaed eseiionis on internal poer sa voltage
ad freqasocy readings wore withnsecdctim.a

-- --- -
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Perforiam of th As*"a ftstem, was satisfactory. kealtime Impact prediction
platsa we"e obaied duuiap powered fligh and trajectory informstion was obtained
until 345 *ecad. Telemeter*& kty.tw power output ad r-f lapet/agc data
indiated satetwy trasponder operati.

SWH T-f leek was acqvied by dw AN&. greead statien, at 30 socat. All ambi-
Sukkic. a ecosine ohwue we" "esolved to Amn by 35 seceeds. Ambiguities
in the X .eaea chamgl wooe re-mre aled to fine at 150 secos sad so furthe r
"Solutions we"e req"ae dwring the fIgHt.

D"rin the emmddows AhM reverted a HOWf trauspowfier. Received signal
stre.0h at the gp~m sltia wee -M1 DDW. Revery * inedusintes &ad
cehereney were satiufacb."

a mom 014 -mm-au M

4INM Fu
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Perform&Ac* 09 the Usage Safety COM f~tem Was satisfactory, Antematic
A"M mnmal fQ8l cmtOdf COMMAnd signal were received M properly decoded
duaring the flight. Telemetered r-f input/ag A&& imdicated that received sig...l
#trength was adequmate to maintais proper system operation from 1uAh until

past re-entry vehicle separation* This was the first I'D" Series At ad D WfU
using tb ARW-44 receiver.

The autsmatic sustainer fusel cutoff sigoal. generated by the Stadaer 5 (Sa
Savader) Impact Predictor Computer aMd trasmite by AMI as & bahe
sustainer cutoff signal, was iscoded at Z54. 516 eecoods. The saamA fuel
c stoff signal. vbdck serve sabackp re-entry vehicle sepazatimssignal. was
plaused at requested for 330 seconds. Telemetry data indicated tha the Mig-
a was decoed at 337. 716 seconds.

m.~w ffV~
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OPTICA-L LIACON STST!M

Airbrm system operation was satisfactory- This was the 86cn flight test in
which telemetry data indicated su~ccessfli Optical Beacon System operation.

7%ere was so groud ptPhic r.-.@rdinad the beacoe, Meas due to the day-
11gM iainck. lot teomotry" dat ldicu"e satifct operatioa ad the airborne I
system. The 4iJMItala simal was given at Z14.2 U se ses a" the first flashs
ecurr at 88. 7 secoude. Seveuty se~u puls were couted before telemetry
,I -wAAZ wa witch"d to meater *Ibr data. Tbe Wat pmLe showa occurred

as .U 79 owes".
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ABORT SENSING & INSTRUMENTATION SYSTEM

This was the first flight test utilizing the Abort Sensing and lastrumontatioU S~etern
(ASIS) canister. The system was in an open loop configuration and was a
complete system with the exception of the capsule and capsul.-missile latertace
circuits * and the redundant rate gyros.

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

The system entered an abort ready con4ition at -4.8 second* and remained there
until sustainer engine cutoff. with the exception of a momentary abort signal
generated 0. 84 seconds after liftoff. This abort signal was initiated by Ir 133 X.
Intermediate Bulkhead Differential Pressure Switches. Theo* switches were set
to generate abort signals at a minimum pressure of 4 psid. Simultaneoualy. abort
conditions were noted on 3 179 X. Engine Cutoff System Output, M 145 N; -booster
Abort Ready, and Z 34 X. AC Low Voltage. At the corresponding time r is* F.
Differential Pressure Across the Bulkhead. indicated 6.73 poi.

After sustainer engine cutoff it appeared that H 220 X, Suftainer Hydralic
Pressure Switch No. 2. failed to indicate an abort condition. This pressure
switch finally indicated an abort condition at 17.0 seconds after sustainer cutoff
which was well after suftainer hydraulic pressure had decayed below the 3000
pia& abort limit.

Measurements P 574 X. Sustainer Injection Manifold Pressure Switch, U 145 X.
Booster Abort Ready, and 5 179 X. Engine Cutoff System Output# wore trans-
mitted ontelemetry channel Z which at sustainer engine cutoff was programmed
to switch to a centinuouas channel for monitoring Strobe Light operation. The re-
fore evaluation of data on these measurements was limited to prior to sustainer
cutoff and it was a"t possible to observe the expected abort indications immodlato~y
after sustainer cutoff.

All other pressure awitches appeared to hare operated satisfactorily. Antepilot
rate gyro data Indicalmd rates were within the abort Limits throughout the duration
ad AIS operation.

atom"i - - m i emi
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Fligt Control System performance was satisfactory except for the interconnection
between the guidance and flight control system for the vernier cutoff discrete.
Thrus"t chamber displcemnat at engin start were within the allowable tolerance
of 0 0. 6 degrees. No roll program was planned and no= occurred. The flight
coetrol programmer satisfactorily WJnitited and controlled the prescribed pitch
program. The matopil programmer properly generated a backup vernier cut-
ad signal 23. 5 seconds after sustainer cutoff which shut down the vernie engines.
Cuter ws not effected by the g8udaace diecrete.

Eve.uation ei Vernier Cutoff TetiM

Re-evaluation of data obtained during preflight testing revealed the following
conserning the vernier cutoff problem:

I . Vernier engine cutoff was achieved nomnmally by the guidance
discrete during the two Factory Acceptance Tests of the missile.

2. Vernier engine cutoff wasnot achieved by the guidance discrete
during the AutopilotlGuidance Integrated Test in the hangar nor
during the FUght Acceptance Composite Test at Complex 14.
Vernier cutof was effected by the programmer backup signal
in both these teste.

3. The loop test conducted at -50 minutes in the launch countdown
indicated that the circuit from the autopilot to the engine relay
box wee intact.

4. The data link test conducted at -10 minutes during the launch
countdown indicated that the vernier cutoff discrete we not
rsceived at the autplt programmer.

These data indicate that athough the vernier cutoff discrete was properly decoded
by the gubdamc airborne system it was probably net received at the autopilot
preg18 ar,

The Suidasce decoder aboard doring the flight t est was used during the Flight
Aeepace Campoite Test bet was not used during previous testing in which
*A* difficulty ceuad have been detected. Differt decoders were used for the
Factory Acceptance Tests ad the Aatopilot/Cmidance Integrated Toot.

The autepilet programmer aboard during se , noe.g, during
previee testing. The programmer us facvo teMj was n t used

sas.1.1 Lm tL-3

7um6"t- -.few o- utmm .I n WenUu~~mrnm



Page No. 25AA 60-0041

during the GuidaacelAutopilot Jate grated Test or the Flight Acceptance Comaposite

Test., The same programmer was mmod during hselatter two test..

Roll nate ad displacesat amr data ladicated, a clockwise ioU transien at lift-
.f Of 4-.65 dogrees/soesid ad 2.35 degrees reapectively. This trasient mws
higher than. previously excomeared an ftviee on" a and D missile. howewn.
it was met considered excessive.

Rate gyro data indicated thke prepellat sleeh, In the pitch, yaw, and isli chemels
was normal.

Missile mam daring and after stafixg appeared mermal. Oeil~ sroe lag
fromn the staging "eRoamse had a frequency of 96.72 cps "Ad were completely
damped *uk within 20 soans after sstainer sctivmtiem.

Respense to guidac sftering commands during the sustainer ad vernier phase
appisared sai acry The asus.1 12 cps ban"~' me" present during doe suseamer
OAS -for Mral.

All precos and conidwn tesot 'we"reitifactory. This was thM first "W' Series

missile em which the special Mercury booster eagine alignmewa procedures woe

UtiusI.
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Performance of the Ckddance System wae satisftctorye The necessary conuand
and steering s4PIgnl wer" generated to Place the re-entrY vehicle 0n the Propr
trajectory; however * the vernier engines failed to shtdown in response to the
guidace vernier cutWd discrete comuA.d To' mtere" data, indicated that the
vernierr cs*af discrete relay closomd at the proper time,* but the signal was not
acted upo by the missile.

This was the first Atlas Misstle fligW at AUX to atilias the Operational Guidance
Zquatios Tbe guidance, commands were properly transmitted, receiveod, and
doeded.

The missile was tracked off The pad ina npoale held wft manual gain control
on the mmffspease receiver fer the first 33 sscad in eader to study trachdag
eharect~Mcs. Antematic mopols tracking wihb autematic gaia cointrol was
me"d fe the remaider of the test. Track subsystem performance was satiufactory.

Telemete re data indicated that proper airborne system operating lawias were
Maitained thsomoons the guidance phase.

PSLuunaae ad the individual sabytesue was as follows:

The Saidce system generated .1.1 missile guidance comands. Thes e miated
at *a steering cnanmda and Qe four discrete commands.

"Bue fl i5 the graphial "Cceud of ase steriag aeA discrete commands. All
cmans were Sesevated. twsaamed, and received by the missiLe. Telemetry
daft indiseed that the vernier eaino, edWN comsed was pooperly processed
by 11be deesideu n that the doeede relay cloe. However, the missile did not
rspond to the VCO emioud aid vernier eagias a huidour was acgtuate by the

estelst regrnmrbackup signal at 307.5 oecons.

Ditc cmams started at 129*6 secood. Wigbia e. sucond the pitch conmnds
reached 23 percent of fall scale position thea we to see Pitch commads re-
maie me. mal 339.3 seconds. Thoenafox. "ae wets small and smooth. reach -
inO pnsesi ad full scala6.

Yew eamusads started at 130. 6 atced (the time at the bad raft flag). Yaw
IinA M were BMW rest fremN tMM daft UNeS. S seGoods thereafter sOd reached

a maanmm ad 35 percent of full scale psitive during this period. Daritg the

OF -n SPMN KMN
INE MIIMIN O U
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remainder of sustainer phase.* yaw commands were smooth and small reaching
a mzmwn of 7 percent of full scale. During tho vernier phase yaw commans
were iasually rough and reached a nua~mim of 73 percent of fall scale negative.

The Isage Safety Automatic Sustainer Cutoff Signal was generated by System 4 and
transmitted to the missile via subcable to Grand Turk. Lata indicated theA the
guidance sustainer cutoff arrived at the maissile before the ASCO signal. Table I
includes times associated with sustainer cutoff.

Di scrte Nomial Time Ca&se Time Sent Duration Time Received
Comgdf Corrected (1) By Computer _________ ______ seconds My Missile (2)

BCO 116.4 117.643 4.48 117.73.A 0.1

SCO US850 284.418 0.507 U84.41±0. 1

VCO 301.9 299.973 0.882 300.090. 1

APr*-Arm 315.0 313.799 (3) 313.$ 0.1

(1) 0. 24 second has been added to correct td Range Time

(2) Deocder output.

(3) Alternating half -secon comazods (PA #I and PA #Z) to enid at tracking.

(4) Voridor tank pressumriaatias discret vw met progrmined to be generated
an this test.

Su*UUtai Cutoff S!kIdem
3.~Ti" Scod

Anatfi Sstftm ol

Osemestd by CMONe 364.416 284.51

Dme&A eestTeleunery U64.45(41) 8453 (1)

(in IMCWSW O I
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Track Subsystem

The operation of the track subsystem was satisfactory. The missile was tracked
off the pad in monopulso hold with manual gain control (MCC) set for -45 DBM
for the first 52 **condo. This procedure was used to acquire data on the error
signal characteristics during the early portion at the flight. Six seconds before
the operator switched to automiatic gain control (AGC) the system was changed
to conical hold made for 1. 5 seconds to asoure proper tatacking. From 53. 6
seconds until Loss at signal at 398. 5 second& the track siah#yetem was in the
automatic monopulse mode of operation.

During the sustainer phase the track received signal averaged -50 DBM with
error signal. of 0. 05 mile, peak-to-peak. At retro-rocket firing the signal
level decreased considerably, and f ram 342 secons to 398. 5 seconds the
system tiackad with a* average sign a o-a DBUM

A comparie~s ad the momopalse errw signals on this test wbla in MGC with those
recorded on. the test of Missile 56D 96AU in AGC was made, and no significant
difference was detectable,

Rate Subsystem

The rate subsystem performance was normal. The rate lock history was similar
to previous missile tests- intermittent lock for the first 34.4 seconds, lock until
70. 2 seconds. unlock until 123 seconds, solid lock established at 138 seconds,
(10 seconds after the start of steering commands). Zxcept for a neatary
decrease in all three receiver signal Levels at 136 seconds the average rate signal
received was -84 DBM.

At retro-vocL-t firing the rate AUC's started to roll off and at 335. 5 seconds all
signals was lost.

A-1 Cowguter

This was the first missile flight at AMR utilialag the Opmeational luidame Zquao
tlons. The major advantage of these equations over those previously used at AMR
is that they are better able to generate realistic guidance commande when only.
traik tadar data are available to the cemputer* With these new eqsaatios VTP
discrete is no longer generated, PAD (Pre-Arm Discrete) is generated approi-
mately 30 seconds after SECO, and the vernier steering period is shorter.

1W i The Mod M Guidance Computer (A-1) functioned properly throughout the flight
and no equipment malfunctions were observed.

nos. mm -UNI m.NO u NW Usn 000w0 OFU- s SI
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Approhximately 11 seconds after ECO discrete, a 50 percent positive pitch steering
com-and wasn generated for a period of one second. Radar at this time however,
appeared nornial. An investigation of the guidance equations indicated that this
condition wasn in fact, & function of the equation structure. Early in the sustainer
phase. initial conditions are set into the equations for thc Velocity-to-be -Gained
function (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 f unction (Tan
sub P) to be limited to its minimum value. This function (Tan sub P) is atilised
in the denominator of the pitch stooriz, j (ngsub P)euatin thrbgeal
increasing the steering gain. Tbomaximum pitch coVWnm generated by the
computer for Missile 62D was approsiet.117 ZOO times greater than had been speci- ;

fled. in Trajectory Simulation XXII. This crAmdition 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 nearly reflected the Time-To-Go function. It
is asmed that this transient steering condition is objectionable and should be
remedied, in that it Is not "acted in the Trajectory Simulation.

Approximately 13. 5 eecous after SCO discrete aLl rate data were lost to the
computer. The yaw steering commands appeared relatively smooth, however.
This'was undodSbtedly due to the improved features at the yaw steering equation.
The remainder of the sustainer phase appeared normal.

When the vurnier phase was entered. the yaw steetring comumande became extremely
noisy. The magnitude of this noise was greater than evideaced in any previous
flight. The yaw velocity error (Zplon Dot Y) function was examined and its noiso;
content appeared similar to previous flights. An investigation of the now equations
indicateoe that the steering commands should fluctuate with the yaw velocity error
signal, a it did in this flight. The effectivity of these now equations appears good
in that the final cross range miss was 0. 20 a. The velocity to be gained function
(Va) used in the generation of the VCO discrete was investigated. 3 appeared
normal and in close agretement with Trajectory Simulation XXII. Zt may be con-
eladed, therefore, that the VCO discrete was properly generated by the coputer.

Computer data indicated that the missile failed to respond to the VCO discrete.a
liv instead Wa its vernier engines cutoff by the autopilok programmer. Becaue
at this, fewer data POins were available for the calculation *1 the following EP.

Mean Miss Deviation
.2tadard Dgylatiop heMa

Croesa Range @. 20@n left ~ 0.S3zu am0.06am

Down amwe IT." asmlong 9S.44 sLS.0am

m@NW = -- - -~ - -lo m 1100
NIIW mam Pk m
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0" SALVADOR DAPACT PREDICTOR SYSTEM

performance of the Impact Predictor System was satisa.ctory. An automatic
sustainer cutoff signal (ASCO) and & satiactory impact prediction were generated.
Telemetersd data indicated normal operating levels from the airborne system
components.

Performance ad the individual subsystems was as follows-.

Track Subsyrstem

Acquisition of the missile was accomplished lia the first clube and automvatic track-
ing was initiated at 127 seconds. Thereaftero tracking was uniterruptod. until 354
seconds at which time there -was a four secn signal loss covered by memory
operation. 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 462 dbm. A broad
maximon of -46 dra was developed from 230 to 310 seconds and the signal level
thereafter decaye" slowly to bottom.

A ogl tracking errors were typical of Atlas flights.* being inli.Uy rough at low
elevation angles and reducing to about 0. 25 mile. peak-to-peak, through the
major portion of tracking.

TraamisIos frm the airborne palse beacon, were received on & frequeacy 2. 5
megacycles higher than expected.

Rate s~systota operation was norm"l with all functions locked and flagged good
by 112 seconds,, Cadass lack Was miained untl losA of signals at 3" eeC-
oads. Signal levels after acquisition were approximately .95 dbm aa#d reached a
bread peak of -68 Am between, 135 and 275 seconds.

There wevs so disturbances in the digital data ether tha the usual one-half second
rang rate reas at booster separation.

Thes Range Safety Cospoter functioned properly throughout the flight. No equip-
Mos O&MlMctoSU were Oberwed.

Mx=I 0101 WI u U01 VO
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Data from the computer were considered good. The fallowig IP was caaculated
fzam Us"e dalA.

Mean Miss Deviation of

Cress Range 0. 12 an Left. 0 36 a m 0.07 Um

Doom Range 17.59 am Long .1.0e um O. nm

-,e ~ , mimIIi--- ~ o - -I1U , -m - ,
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RI-ENThY VV4CLZ

A M&A 3 Mod as Rte-Out" VoMclo, Serial lm ber Zl. .116wulw tlt :
first time as Missile 62-D. All systems were tometio g properly " lift-of.
Prslimmiaary evaluation of Mlit daft tudicates due all systems perf~rmod
properly during fli ht. No ensatfes of ivagt fusing has been made smce
proper datS reductlos eqipmO is et available as A .

The followlng we te qp-rame evsent and times ad receipt 61 de sigals.

Pro-arm Lock Ou 73.9 seconds

te-aum NM fr $14.4 second

6uparatieft Owfh Member 319.4 see&

A
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A~Z?~fT1NgM PENZTRLATION DEVICZ

Peufaenuaae of ds Aaornzmic Penetration Dwe v ws t completely sais-
factory la that toametsered data indicated the *cc urraae of only two of the four

progrmueddevice ejections. This was the second ili4b test of the I a" D pod

zjsedm 4d the d"Wit" from "ah toes 1. S. 36 and I was plaaae.!. hoever.
tolmsotered daft indicated tha only the devices from tubes 3 and 4 were ejected.

~aath a"d ejoet sips for tubes I sad 6 were properly generated. but the
oaieme uesieMUS " ejoct*e. velocity seas ireme M A ejection mic zo-

switch closure moaeuremeats. vM&c isdicate proper launch tubti orientation
wid device ejetim. 4 sist activate.

Tlmtr. data indicated tat all arm"S, tinting,. and Auliag eveats occurred
as planned Poi eaviresmmetal temperature and press ure data vere obtained and

Irarther evalatien of the system performance is preclaied atWhe tim~s due to
lack ad dswmmag. daft.

Pa do@@
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CONVAIR PROPELLANT UTILIZATION SYSTEM

Closed loop performance of thG Convair Propellant Utilization (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 telemetry data indicating
the valve positioned between 21.3 degrees and 23.7 degrees daring the flight.
Telemetered PU valve angle data appear to be qualitative only since the clbsed
electrical limit was set at 23. 1 degrees and the closed mechanical stop was at
24.6 degrees.

The fuel head pressure sesing port uncovered 0.60 seconds prior to sustainer
cutoff, however, the 1.0 head pressure sensing port was still covered at cutoff.
This was expected due to the excessive LOZ rich tanking.

The following constants were applicable on Missile 62D:

PU Valve Control Limit.

Open Electrical Limit 49.1 degrees

Nominal Angle 31.2 degrees

Closed Mechanical Limit 2 . 6 degrees

Closed Elrrtrical Limit 23.1 degree

EDO Sensitivity 0. 849 VDC/l Percent

-s UNNEW I48 000 W Iw l Y WS M tk
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P!ROPELLANT LOADING

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

Approximately 62.8000 lbs. of fuel were tanked on X-lI Day an 19 June 1960 and
topped to the 90 percent PLCM probe during the precount of the attempted launch
on 20 June. Fuel was then left aboard until this test. L02 was tanked slightly
past.the 95 percent PLCM probe. Sequence III pressure was then obtaine4 and
1.02 drained to a level balow the probe. The load cell. readout at the mecovc ing
of the probe was used as the target weight of securing of 1.02 tanking.

Tanking levels were satisfactorily obtained. The flow totalizer fuel readout was
invalidated during the X-1 Day 90 petcent PLCM probe check by draining back to
the securing level while the totalizer by-pa valve was open, The PLCU 90 per-
cent foel probe did not activate even through it is locathd below the PLCM 90
percent probe. Due to the low tanking level of this missile the IPLCU 1.02 weight
as obtained from the EDO Is considered qualitati-e.

Due to holds and recycles of tkhe counidown 102 was topped to flight level three
times. F~or all three of these toppings the panel lights indicated proper configura-
tion for sub-cooled, topping, however the first two times topping was accomplished
&e data indicated that the 1.02 temnperature at the fill and drain valve was higher
than expected for sub-coaled 1.02. Load cell, EDO and temperature data indicated
the presence at gaseous oxygen ite the fill ilne during the first topping. The teznp-
arature at the fill and drain valve was -283oF and oscillating, and the EDO &nd
load cell printout indicated variations in weight and LA0U level. These indications
lasted for about 5 minutes. The data showed that the LOZ temperature remained
well above that expected for sub-cooled L02 during the additional three to four
minuttes of topping although the weight and E:DO disturbances were no lonaer present.
During the second t~iping the 1.02 temperature remained steady at about -298 0 F,
which was warmer than expected. During the third topping the temperature was
below the recordr limit of -3000r. No oscillations in the EDO or load cell print-
ont were present during the second and third toppings.

Units Desired 11wad Cells LC_

LOZ Weight at Ignition lbs 166,224 166.166 166,224

Fuel at Ignition lbs 68,2.50 69,0723 6.250

Missile Wet Weight los 15,143* 15, 143* 15, 14 U
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Units Desired I .pLr.3

ignitio Weikt tbs. 249.617 Z49.381 249.617

Ground Run Consnption lbs. 8,734 8,734 6,734

Lattff Weight lbe. 240,883 240.647 240.843

This value may change slightly upm final reduction a data.

Tempertare. .. O.T 5 84.00r

Barometric.Pressa@ . 30.040OInces adif&, 30."S nches of HS.

Re!ative Hmaddty. 73 Percent 61 Percent

Wind-Veoilty.ad.M ties ... ae8 v Za asok. 6 Mae West-Norhwest
East

Cload Cover 61@ 9/1S j

ash
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-'-I' * +'* : 4 . £.& ,-++" "

,, "+ ++ p •* - *"++4 p



AA60-0041

HOLDDO A", RELA, SYSTZM

The koidown and release system operated satisfactory Ln restrainin the missile

prior to release and in releasing the missile at liftoff. All values taken from
the lMddow cylinder pressure decay curves were within specifications. Residual
pressure data were based upon sero pressures taken 5 seconds after the blow-

dows. This was neceseary since holddown cylinder pressure data after liftoff
wae affected by engine blast ad were erratic.

Valuoe obtained were an folow t

Evem-M -- a P2~tQ

eleoee sigal to 2550 pa8 Sec. 0. Max. 0.388

Time difference between start eoc. 0. 010 Max. 0.010
a a I asd 3 GTON& peoeeur
decay.

Time istercept d t ent after soc. 0.110 Mlin. D1 I a. 136

3J50 psB 22 3 0.131

lesidual pressure 0.5 seconds poie 350 Max. 31 a Z48

&Ader Z35 p D2 ZZ3 6

Maxma differeatial cylinder psid 400 Max. 116 @3 D 9550
pressure after 3 0 psig

a u -inman OW -M OFuS U i w " f ILa -gu - mi m mmu is us8 rq~nm a W m wm urnmmm msm -u ein a
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EXTERNAL INSTRUMENTATION

;his section describes the coverage obtained by data recording systems other

"a telemetry and Convair acquired landiine instrumentation as reported in

tern 1. 0-10. Preliminary Estimate of Data Coverage.

,he operation of the external data systems was satisfactory.

62D DTO

mstr umentation I! .zlmla Tt Rslts

4 Engineering 4.1. 5. 1 and Satisfactory

*quential Cameras 4.1.5.2

7 Metric Cameras 4.1.5.3 and 4.1.5.4 Satisfactory.

Uletrona CoverlfL

'PS-16 (XN-I at PATB) 5.4.1.1 Tracked from 27 sec-
onds to 185 seconds.

'PS-16 (XN-2 at GBI) 5.4.1.1 Tracked from 156 sec-
ends to 231 seconds.

'PS-16 Sta. 12 .4.1.4 Unsatisfactory.
No track acquired.

lod rV (X-Buad) 5.4.1.2 Tracked from 12 sec-
ede to 93 segods.

AUGs 1.4.1.3 Satisfactory.
Tracked frosa Pad to
370 secosds.

so W mV m uOND WM mtn INS 0

i. u M Me ML o Wl 4" n lL
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AIRFRAME INTERNAL INSTRUMENTATION

Satisfactory telemetered data were received throa ghout flight. Telemetry signals
were received at Cape Canaveral for approximately 15 minutes. There were three
meae urements that did not operate satisfactorily during the test:

Measure -

me*t No, Description omMt

A 646 T Dummy hy Vlv bd Open prior to beginning of tast

F Z46 P 3 Tk He Bt H1 Yielded QuOetionable Data

P 14 T Z-gine Comp Arab Opened at mag

Missile 62D contained me Undix Mod 7 FM Telemeter package operational at
the following froquancy and with the following subcarriers and commutation
capabilities:

KF~, reqenyContinuous Cha~nele Com~lxated Chane ls

1 229.9 1I . 3 4, g. 6p 7, 11. 13. 14, 15, 16.
1. 9. 10. 12 z

Balc telemetry channel assignment Is given in Convair report AZC-Z7-001-62.
Included in that report are channel assignment, commutation Wn~ormation,
frequency respoase and make and model of transducer.

Mr MMM MW GM Otw W 1W gymm ~aaa.. m uiui - -L nS. umm eu uu mem mc u mm m emm muar
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LANDLINE INSTRUMENTATION SYSTEM

The Lsndline Instrumentation System provided satisfactory information prior to
missue liftoff, however, the measurements listed below were only partially
satisfactory for the reasons stated.

Measure-
uie, No. Desc rion SoceCmet

F 1003 p Fuel Tank Helium browa Aermitte with one to
siz perceat eodlealw.

P 1901 P Booster Fruel Jacket Purge Osc CaISJratiou Ivalid.
Meas. erWle on
engine start.

P 1633 X Sustainer Flight Locda O*C Did not activate

A 17950 12 M Press Fuel Line FM Jastrumeataties
M~falictios

A 1801 0 51 H1 Press LOZ Line FM Iastrumesntatioa
Malfunction

P 1091 P 31 LOA min Men ]F Instrumentation

Malfunction

A 1802 0 532.M Press L03 Line FM Instrumentation

Malfunction

P 100 P 1 Fuel Pump Inlet FM Calibratioa Qustionmable

P 1004 P 3 Feel Pump ie FM Calibration Questionable

P 106" P III Chamber Proes FM Calibra&Uea QOestius lMe

m u i m - - .... ~
uING -4 us. smw"u as "meuT~hfum e
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A review o quick process agiooring seqiioatis I filtms Indicated all missile and
launcher systems f unctioned properly fron ignii~on to the limit at camera

Ipezatioa of both east and west laincher heads appeared norma~l and in geseral
launcher *"eration was satisfactory. The* clamehel doers appeared to close
prope rly at missile liftedf. Tracking filmeskohewd pror missile performance
eatl the nissile was lost In the cloeds early In the pitch psogram. A tabulation
ad items review"d follows.
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C ~LRSMAN AMD j&&ROWjhMDATIQNS

Concluaios:

L. All systems fintoned properly eucept that the verzior engimee cutoff
disc rete wee not received, by the vernier eaglne.. Yeruler cutoff ws

ascsaU..edby the avtepile programmer backzq signal.

2. h11ba1 pitch steering coiaa ia the snotalaor phase, were abmormally
large.

1. hvestigsto reasoie for falleze of the vernier **gin** cutoff discrete to
reach the vernier eagle... Re-evaluate, system checkout pr...edaree
psratlmrly will respect to receipi ad eagLes cutof ignia.

2. voe"~t pitch stoerias COOMMami equstiom..
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COUNTDOWN 
TDAE ERSUS EVENTS 

A 004

T~iis test was planned for a I50 minute countdown and started at 0630 EST
as pleased- Tbq Aatdow reqtuired 199 minutes to complete as there
wexe 3 holds and 2 recycles totaling 49 mainutes. The holds were as follows:

1.. At -45 minutes (0815 EST) for 36 minutes, due to a aiy audio,
warning amsplifier in the 351 RCC circuitry. A &ew amplifier was
iustalled, and calibrated. The comna was resumwed at 0851 EST.

Z. At 3:3@miinhss (0932. 3 SLM foZ. S zmus. due to dLeloe of
commies to Ftation Mo. S. Coammuaicados were restored

and de countdown was recycled to -? minutes and resumed at 0935
CST.

3. At -2 minates (0940 EST) for 2 minates, wies it was noted that
missile inverter voltage was below red~me ia a unloaded con-
ditios. A tent was performed under laded coeditloas and all
parameters were within. spcificatims. T~e ceualdowa was re-
cycled to -7 mIssue and resuesed at "41 EST.

No Jartbr difftculties were eminunsred ad *a esiAlaer of the
coaiown was perieowd as pLaaaed.

The fallowimg astatima were as" by an observer ia the blsckhouse:

MST Time proesr v

06"3 T-150 T-150 Camigews Wtrted.
Range Safety Command
checiw Started.
Complex (Test Steed) la
lted Conditon. Read
33*cks set.

0434 T.142 T-140K ftleft Commas," Cbecks

sleetrical C....etiu. ad
IRelic Asebots Stareed.

@44 T1385 AtraoReket Electrical

Cee 14s mem Ulad.
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0709 ..T-113 Toms Remoal L4aaitd

0704 T-114 Toer.,Will Ntste- MeAir

0721 4 T-" Usdiae Celibradesm UbSlar.

0723 T-97 Mmes Cas T.Iemty On For

0727 T-93 Tow IseIn The Manis.. Area.

0734 T-86 7-P" can CI e*e Sftrfd.

0736 TO" LOOM Clb tmCampeted.

0743 tInTS' Odidases Desn 7.e"g Startd.

@750 T-0O NdWUA Rpes - "

AaiI W"W". AqMpl" WMl

T741 y. epTos Preparades Wbted.

O7 -93 T-14 Leow To" ea boc

fl14 T44 Leop Tees Cmpefe U.Aekcftrily.

OWhe TSI ICCt AM="*W.

@445 7.454 NM Rtoaded 10 Misat.

AMr On on m 1 a in aaW
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Conatiows Countdown

EST Time ~ Procedure Event

089 T-43H LanMlin. Reports Audio Warning
TrnbL* Resolved.

0651 T-43 Cwoa Resumed.

0900 T-36 Guidance Aund EP Report S'GIrj

0901 T-35 T-4 Flight Control FMal Checks Startd.

T-35 L40Z Tasking Started.

0925 T-11 Nose Cane Telemetry "O.Q~
Autopilot Checks Complete.
Ready Light IsON"

0925 T-8 Strobe Light,"00".

0932 T-3 SON Aad HeoIng-. Recycle to -7
Minues Due To Lose Of Coam-
ininiaious To San Salvador.

"9 TOT T.? Aad Cmlag~. All Systems "GO".

093? T-h9@ T-Ik0 All CeMMIA~icatiou Switch To
0CMM0 1.

T-O -SG Stafts Check - All Systems ,GO".

7-3130 T-3130 T-3 Minufte Am 30 Seconds And

-&34 ?-&38 Tu Water System "ON",

?.3TOM 7410 Secove L03 Tanking

0940 TOMSW hel Momentarily - Invertsr oat

@942 TOT ting .. AU Systems "Go".

mr Bi-

~ w, - mm m w. 5
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Coutdomm Coetadom
EST TinA Procet4re Event

T-3:30 T-3:30 T-3 Minutes And 30 Seconds And
Counting.

T-2,0 T-&30 Tur Water Systems "ON".

T-2:10 T-2:10 Semca. OZ Tnking.

T-00 T2:06 Star Flight Preseurisation.

T4:45 T-1:43 Arm Switch To "ARX': Engine
'PreparatiUm Li Complete.

T-1:40 T-1:40 Missile To Interual Power.

T-l35 T-1:35 Noes Cone "READY'.

T-I:ZS T-1:Z3 System s 'READY".

T-1:15 T-1:03 Stafts Check - AU Systems "GO".

T-46O T-040 Water run flow.

T-4h55 T-0:55 RSO Ready Switch "ON".

7-418 T-0:40 -tat Check - AU Systems "GO".

T7t4 -0t40 Ready Light "ON".a

T-7.25 T-0:25 Ol Evacuate.
Nose Cone UmbiJical Jj Oct.
Noe Ge. 5omw cwla,-

74T I T0:18 Al Recorders To Fast.
T-18 Seconds And Cwmnig.
Eugne Start.

J49)3S Ring. Zero Time.

I ftll eiNNf T7I l

46.
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hCOE CON7MVLATWON

The Ads Missile cosists at three basic sectios: roeeftr Iwvhicle, bed'y
sectiaw and prosion. &Vtam. There are a* extemnal aerodynamic centro
surfaces. The re-entry vehicle is reles~able sa carri" sn latuetat.es
and ballast to simulate do operational rw..nf vehicle. The bedy seecen of
di missile coinsists primarily of a dda-wallsd. pressure stabilised. stainless
ateel task. bossing the missile pmeoollants. Missile poplsion is pro#ide by
dw Rocksodyme M.A.. rocket engine proplsion system. Mis sile stability is
accomp~isked by a flight entfral syse conisting of am anteplet -id a hydraulic
sptem is ~dw dust chambers.

The following is a resume of doe major systems and compoenes comprising
Missile 6WD. Addiioal detils are included for systems being flight tested
fo.et fi rst Unw, a well as systems whick have received signif~cant

Airframe

Stadard airframe foe dry starts. Missails 62D utilied a aew type vernier
foirfng. (V-1 only). The vernier Waring replaced the APB faitla previey
inotallsd. The ae-w ftetre.3ochet blast deflecter coes end mounang plate
were installed aem hi msile OrInsfiht)

Re-estr Vehicle

GZ UlVD Mark 3 Med 15 f-sy Vehids with the biasse fLare.

tandard "DO Series pasumada syut wl&t Mudley 'ID*ee prsuswiSMA

l~a4 D"5eids h74901011 systeSm wif& th ernier Dole acauull syINstM.

A primawy vMetel&.wsfd baftery kwnabed adssile aa electrical pewor.
Tse telIsaem UMVw , weiftly #ebd. M basury

Ousin an auM UfmOsI

IN*'-
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PYopelant Utilization System

The Convair PU system was operated "closed-loop".

Propllant Loading System

Propellant loading was monitored by the Aconstics, Propellant Loading
Control Monitor (PLCM). Missile 62D was the tdard missaile equipped with
the new Convair propellant loading system hml probes. The four new fuel probes
were electrically the same as the old probes bnt were physically changed. The
old probes screwed into, 1/4 inch tubing with the electrical wires protruding
for conecting purposes. The new probe had a different shape ;,nd was xmnted
by a flange which was attach"d to brackets and the electrical c~nnectious wore
made to terminal posts. The new fuel probes had beotter structural integrity as
well as, impreved maintenance features. The Stral~os LOZ fill ar-I drain valve
was replaced with an Airesearch LOZ fill a"d drain valve. This was the first
flight to utiliz this vave.

Anti-Slosh Comtzol.

Vlevea annular Wasl rings were installed in the L02 tank to reduce

pr opellnt hsloshlagx

jtrg~g!!i= Systam,

Basic Reckotdywe MA-Z rocket engine assembly. The propulsion system was
dry started sod was the third flight with the MAZ-55 engine ozidizer tank
rapia fill installation.

Boostr Sta!n system

5tonard "&I Series configuratio. which utilised a separate fiberglass bottle

to suppy pneumatic pressure to actuate the release fittings.

1.-entry Vehicle Separation Systetm

The GE Mark 3 Mod 23 Re-entry Vehicle was released froan tke airframe by
meas of a pie-loadood tension bolt which is part of the re-entry vehicle
assembly. First flight of a Mod 23 Vehicle.

Guidance System

A CZ bled W airborne guidance system was Iastalled. Obe syvtem cosisted
of &soe* IM" saris@ canisto on. sa a decode~r

-o -IIO avm em W noa et UA~
GAa.HW XMIN -L Is. we 00 muO a enm
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tnister). a junction box. and An antenna assembly.

a ground station configaration consisted of the Mod MI Radio Tracker
td the Burroughs A-1 computer.

iemetry System

andard "D"I Series which utilized one, airframe transmitter. j

me& Transponder System

)mprised of the Xype D CoMbeet Carrier transposideps ystom.

ipact Predictor System

5GE Mod II airborne system in conjunction with the Mod I groud system
d Mod I Burroughs computer served as a downrange range safety impact
edictor system.

zge Safety Command System

e0 Range Safety Commnud System used the ARW-62 (AD-319600-hM 1)
ceiver, AYCO built and furnished as GFE. This was the first "D"
rise R, and D radio guidance missile to utllis9 the new receiver'. Prier
this test the receiver was aboard 4ZD a"d 4W. both AIM missiles.

ight Contrei1 System

inprised of a gyro canister, a programmer -lntgrswe ampLifier pecking
:kage, and ta electro-kydraulic actsatrs. The pregrammer switches.
addition to providing normal missile flight switching bnetwess. initiAted the
aObe light beacon and switched the CV-A telemetry system.

- rorce Special Weapon@ Ceats:' (A FSWC) P&SMf

e ATSWC (Air Force Special Weapon Center) package coutaineid special
trumentatiem for obtaining scientific dafta at high ditdss Cenvair
wided lastallatios brackets, noe fairing,, and a lanyard for activation of
packag timing deVce.

s package was located in Ovad IV. 170 I clockwise trem dke Xl alt.
wesmissile stalems lOSS an1110. The phfAXe woighed app'daas;&.
Lbs. with doe following e-I rnaA Aimasnims ?" dep IN" wide, and
long. The electrical sy WW e' self -coataiusd

Me INm sIVIO s -U4. ae 'aaU

or~ If
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ad powere a aingLe R/ir telemetry pac ag.

AJD? System

Atisaila 6W had Shea R ad D po AD? sysam attached to the missile airframei

lovash, tones, a us*. plate. sud ans- . ---Aami ft"Irg which was attached
to the zdstU aisrrms. Csiar ejection £moleewd re-eatry vehicle sepazrtion.
uA d4e 4& on the fBaa! AJD? smisismed aragr. tdong a w fiig waft
eqnag. AD? pA 0 we used. Ut was plane" tsA the dart hem tabe 6

* mM luM 30 m short ad the meo cous impact p61s said th. da" from tabe
3 wd laM 3 us to the z'~gbs am 7 m short of Ahe aes. cow impact pedatt

Tbi. was th Arat ligh of Soe prod.ume series ob-obe light. The Sro
li & oystom we bouad ia a single packange which cestased 4 stru iamp.
assecia~ed elemtamics. ad a remely acdvtd purimry type battery Whinhoprooried eeopwr.The system was smmsed so the forard h~riag ad the

= bm pecsaftry ativaks VS frm bloctose centre!.
prio to imekA. Jyim aetiusilem wa durate Imfight by 60 smtaine.'
-. ta sv* somamm aftr which duas Mh tlight S Bashes we"

~mnia e am * jervesw n)ama ea oe

VU8 symum is Goeised of timbwolaMo. to saw* misoile mmoloae
W" M &msen do ebw 0 eM astrm no gloom Is woo ir this

w* insheved -s*smtpeemre" Misefe Vuloes OW tao" gor" save.
- hoem A.a AW pwbcing were menitered via airfame telemefty. The

V~sW 0w1s eodwet Via on ou"Won of 420014 8" eapemie .isld, later_
.ase elmit ad ba*mv rate o .

ID

- - - -- ...
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HISTORY OT XSM-65D MISSILE NO. 62

Atlas Missile 62 D arrived at AMR. by air transport (C-133) on 19 April 1960.
The missile was transferred from the KOC trailer to the R. and D trailer
and weighed in Hangar "IHI and then transported to the north bay of Hangar

Missile 62 D remained at AMR. for a peri~d of approximately nine weeks before
launch. This time was utilised in performing system tests and in readying the
missile and launching complex for flight test. Preflight testirg of the missile
was accomplished in accordance with planning documented in Report AA 60-0013,
Flight Test Directive, Series I'D" Missile No. 62. Unplanned operations were
performed on an "as required" basis. A significant amount of time was consumed
before transfer to the complex in inspecting for the possibility of contamination
in the LOZ and fuel systems and in the installation of landlise Aid and Frm data
acquisition systems.

Significant evnts concerning Missile 62 D from arrival at AMP. to lunch
0 are delineated chronologically belovn

Date Event

19 April 1960 Arrived AMR. by air traseport. weighed
is Hangar "H". transferred to north bay
of Hangar "I",

20 April 1960 Compteud reoeig isepection.

24 may 1960 Weigh". traserred to Compten 14
and erected&

I Iss 19V Flight Aeceptame Cempeeles Test. cmlted

a Jssi 1960 W= Tanking Test completed eatsbctewily.

$M 1960 Fuel T&akiug T4Wt GOMP16d and eplit
is the isselatios eaffortig bulkhead

* 1 Jne19"X 1-I Day Operstis.

-900 -s to" nl~nf ~ " om u w in a R000 O f

-~ e

C0101 E1 L7
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20 1mme 1960 The iItial lanh coutdw occurred as planned
at 1900 ZS? and was terminated at 2344 EST at
-70 minutes* Termination was due to loe a
Rage Gate for the automatic tracker at San
Salvador.

3.1 JUMIS 1960 X61 Day Ope rations.

Aftlematd Launch 9outdowst Reslts

,n titIal lamach cousdwu occurred .n.20 3mw 1960. Th. countdown was
ftazftd as planmed at 1900 EST and was terminated at 234 EST at 4?0 minutes.
COMcellatima occurred due to 1*"e * the Range Coate for the Automatic Tracker

0a fmSe Salvador. The GmlY bold was called at -70 miuts (2020 35?) for the
&ea Sakvade Astmatic Tracker problem. Ukis bold was still in effect when the
lost was cameelMLe

A ~ei omplISI Of sigutflcSAst dicaktiee ins ystem Preparation and testing

Ito we a. major d""fCulties oatowtew~d during fIUSt test preparati~m.

da.0l6h0t procea was completed I& d he agu:

~n sgPrie40dmw were eampieted ma te cinplez

Amu&.

-MJIA F ad Electrica Precovutea 6.3"40
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Guidance System

There were.no major difficulties encountered during hangar checkout, After
the completion ad hangar testing the Decoder. Serial No. 38. wasn removed
for laboratory checks. These checks revealed an inoperative beacon and AGC
Gates. Decoder, Serial No.37 was installed after misslea erection.

Rate Beacon, Serial No. 41 was replaced by Serial No. 6 due to failure ad
transmitter voltage proportional crystal.

There were so further difficulties encountered.

The following procedureu were completed in the hangar:

FTP-0-Ol7 Guidance System Test 4-22-40
13A 901 [

IFTP-G-023 WavegukIe P1resue Check5--0

TP-Q-O LA Amteplet-Ckidance lstergrated Test5--6

The follewia proceduree we"e completed at the comqez.

7TP-G-021 mod MlI 03 Gddance -A,.illt Teat 6-1-48

YTP-G)-OUA AUeeleberme Waveguide Piesswme Cheek -T0

FTP-S4 1 Okdaece X-1 Day ~ChA LLet 61?

Ther we"e so Uajor dliffltimee Ofesanr d daring M&l~ soe Pemai.

The Maleuin peeedere were esmapWW In the heugau:

WT-WSil am W40~ Gama tam 41 44U46

1'TP-D-N2C Rafte M-"-Ls9.PAR 4429.4

- winJ-
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Tbe Iwtsi procedures were camplefd &L. th ceiapI

FTP.D.WIC 2~ fidety comma" s1.ckh.... Cmps- 5-31-"
MMr Test

0T-am A7 ad Missfle 21..tri.j X-1 ])&I Cbocks 6-17-40

V-M40A ' md MI"s M ect~ical Preceaut.wn 6-22-60

- n To

W Wot *mo~ie, st 0api

~ ~Ibwq 300"t. Pe, aekmpastsi atcmp~

.4i

Iift do bass"*

~EIA

PvMFo11DyhsIM6.74
........
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Procedure Description Date

27-920201 Missile Electrical System Checkout Procedure 4-26-60

The following p rocedures were completed at the complel

Procedure Description Date

FTP-E-006A Missile Electrical Blockhouse Compatibility
Test 6&7-60

FTP-M-090 RLW and Missile Electrical X-1 Day Check 6-17-60

F'TP-M-OSZA 3.7 and Electrical Precountdowa 6-22-60

Proplsion system

During hangar checkout the sustainer LOZ reference regulator was replaced
because of a suspected mamufactaring defect.' The sustainer Uel pro-valve
was replaced due to lekage,

Coutamluatiom checks were performed as follows:

The V-2 engine was saepected of contamination. The syeotm wes cleassed
in tba mechaaical lab.

The liquid oxygen system and supply fUm installation we"e fea to be
contaminated and were cloetned.

Due to contamination of low pressure L0.1 ducting. the seftaiaer ftbe # ugp
was dleemed with triciloreethyloe,.

The bessur egisine as @pe d oateeaamhaties ad larbs poepe ed the
S.1 enI -Sea maia LOZ valve were dleemed. 6
DurleG ebeehet &I the GeWVR&ileu he 0108ed Micre@Wtth eS the 5-1 OfgiNG maim
fael valve ostek is the de&--h& peetiem and wase replacae TMhe pioeso baa
wjved ew edwr miese

The inaftier preo-valve we replaced due to iaftrWe leehW Is Owe edo"&
positions valve "station from the open peelst e In eleen~d peelies 4
w"elam eWA sronde.

rn --WL

em -iiin
24" -r

f",g"jijJ
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The sustainer M regulatmr'was replaced due to extessiv* drop in regtal-toz

stl Pressurie Whoa the start teaks were Preseou'tud.

The Wiggins' fool quick dscomaects were removed per GUA 792.3 sand TVA 4903.

fhes we"e as £ezt*er MAim disMCWee O&nOM4ed.

"alf"lm test Psoceiurew we"e copleed in the haaar.-

PWe Shiftin Yak". Adju~mm Check 4-U-60

-- 7-

?TPP-U . aa rep1I~ ad as 0.. 8teAek 9. 3740

v- Lob e umus.

XK

1~'PW~5 ~'~in~ea aem~c Catul Lek sd 3Z34

j ZZ
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There wore zmnaJor difficualties encountered during hangaz checkout:

Dosing checkout at the complext. backup set, Serial No. 242 was replaced
by SerWa No. 256 because it was found to be out of specification during the
rerumng of ]rTP-U-0l4 (Lab Checkout of PU Manometers and Control
Canisters.)

The following procedures were completed in the hangar:

FTP-U-@li Propellant Utilisatom Beasing System Test 5-2-60

rTp- 1-1am Propellant Utiisation System Leak Test 5-3-60

17TF-U436 Pr. elat Uti~sation Valve Angle Check 5-34-60

The fallowlag procedures were completed a&. the complex:

TV--013D Calibraton od PU Nall Meter 5-37-40

FTP-U-016A PU Sonsing System Readiness Test 6.1.60

rF-U-Ol551 37-4)040 Alignmnt Procedwo, Fw.1W& -36
RA" valve

FTV.U4NVA 1amseow" "ch ad PU System 6-15-60

FTP-9-16 Five raw Presser. Cheek 4d PU U r 6-1660

These we"ts inajs 4W.sWloseoesaered viah We syste d"rue haft"r

Ifi m a ba "ai b"si'de bov abbouey by,4rtjkevsem, is pepe
%Nod eeuU ON be maintained. imesttga~es revealed dW air was eteriag the

V s. t "
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hydralic system tkrough the reeerva4v (PIN 27-08552-3). The reservoir was
replaced ad pre~per bleed was obtained &ad m~atained.

Thar following procedur.. was completed ia the hangar.

3'?P-R-0OND Ifra.Iia System Lak *--d rFiow check i-26-60

noe following procedures were completed at the complex.

FrTP.--7A Vernier Sole 1I"usaiic Accowaator Lustalla- 6--
tlea Chackout

FTP-H.OUD Ground and Airborne Hydraulic System 4-14-60) 7nW sod 3ie0"

Ou~ heam geoet major delays were caused by lack *9 a Or" Caister of
pumpr cdigraiom whic coul be as" fer misell testing. Tb. Gyro

C~er be bees sent to Sea I$n 4n-36-40 for sewok ad was ac returned
6 .04 The autepilet teed"n slippedaet'lg.

*bosk "ehn e8 -oemples. Serv Canisee * SesiW No. I"#. wes replaced
~ leve Cnistr 11 * eeamge p qrirh b pow* seue~s bai

berm ~ ~ ~ ~ ~ W ent I&a t"rgs~.ue almed eOMMm Wilk ase saty

Se-1u tiedue woe OMAck.is

Sh Lfswngprsduve 'Yom" a"~~i ="o u.e"4-

J.,.

PiO~~ V. @~u~ Cbe~ 4p.,
9"a 1?44M £d6sPrkiryTs 41
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procedure Do scription Date

]rTP-8-0Z.4A Static Grin Toot 4-29-60

rTP-S-027A Position and Polarity Toot S-5-540

FTP- 0-01IA Autoplot/Guidance latergrated Test 524

The following procedures were completed at the complex.

Procedure, Description Date

rTP-8-006D Sustainer Magins Alignmant 5-27-60

FTP-8-054A Sustainer Zagine Aliogmeat Check 5-27-60

FTP-S.0213 FTlght Control System Threshold Transfer 5-31-60
Frunction Analyzer

FTPF-8-013A Amtopilot Polarity Teat 5-31-60

FrTP-S-019C Antopilot Frrequsicy Aspose Test 5-31-40

IrFP-8-53A Autepilot System Readiness Test 6-19-40

rTP--OSZA Ashopilo Precsuadown Operations 6-20-60

Psesmatic System

Me smajer difflades were oscounured &wring prepematios adthis elae for
fi4hett.t

The hlwlag precedazee were seitesd in fte heeaW.

FpVIeMAMO Ufreetw vpromw. swiftch 52

FTP.F.4193 Airbemw Pmematis SysP54
1eak Cheek

-7 -T
minminin

WNIM A
li$77r

4 I

* *~ g,. 44> A.
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The following procedures were completed at the. complex

Procedure Description Date Completed

rTP.T.o05c Checkout and Validation, of Ground
Airborne Pneumatic System. &.2-60

FTP.F.om LOZ.0 Task Relief and Shut-Off
Valves Checkout. 426

vTP-r-003C Cold Test L1(Z aroad and Transfer DH 372
System Checkout. 6-3-60

FTP--o@m Checkout of Blulkhead Differezuial
Pressrization, Switch and Warning
Horn,

FTP.Y.OZO High Pressare Leak Check and Air,.
borne Regulator Lock-up Checkout. 4-3-60

Holdom and Release System

Three of the five cold release tests performed were unsatisfactory;
twe due to the cylinder pressure break time being out of specification
and oue age to electrical calibration problems. Ddifficulty VMS
encountered during the A11 and bleed'of the hoLdiows hydraulic system
in Mainteds Ong the 32 bleed within specification.

The feliwing procedures were performed on the systme.

Prcedare Deecriptios Dafte Cowas~ted

FTP.L.OIU Launcher Release System
rtactional and Restraint Teat. 5-25.60

FTP.L.O0lC G earal Lmischer Alignment. 5.246"

FTPm-WSD05 Chekout at the Launcher
Stbiliznag System.5..6

gyp.L4OSC Servicing Lauacher Arresters. 5.31.60

4 .

1~ ~ . p .
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Procedure Description Date Completed

FTP-L-",.JD runctional Checkout Launcher
Stabilizing ad Launcher
Auiliary Frame System. 6-3-60

TTP-:-014 Laucher Lns Leak Check. 6-3-60

FTP-L-0063 Shakedown for Launcher Cold
Release. fi11-60

Telemetzy System

During hangar checkout, Rr Canister No. 1, Serial No.0157, was
removed because of low Rr output, and RF Canister No. 1, Serial No. 9646,
was installed as a replacemeat. RI Canister, Serial No. 0157, was seat to the
t.elemetry lab where the output wasfosad to be" satisfactory. The 1" cables
used 6aring hangar testing were checked and found to be bad and were

0 replaced. Telemetry system checkout was thou completed satisfactorily.

There were so frther difficulties ecountered during night test preparatioss

The following procodures were completed ia the hangar.

Frocedure Descriptioa Dose Cempleted

FTP*T-017 Vernier Engine Positlon Calibratis 4-28-640

FTP-T-0Z3 Telemetry Hi-Pressure Traasdacer
Checkout. 4-28.60

FT P-T-OS N idgimg Temperatre Trasedacer. 5-3.60

FTPT4-09 Telemetr System Chockout. 5-3.0

FTP-T.063 Telemetry Systom hrsatol
Chkout. 3-.4-"

The fellowlag precedures wern cempleed at th compLex.

proceftre ove sDt !2Lv

MFTT16 Telmety bled&=" Cs~~t am "a I

Test. 4.60t

Eli---
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Pw~e'r.DescniptLa Deft Complted

rWTT011 Telemetry Systmn Tma.daw 6-1-60
Tee, 6146

MT.OM AUmmmt a"d Calikwade. ed
Z1mPoseUies Troaaee. 6-44-0

FTP T4@f Uiele Telemetry Sysem X-1
May ad Procosaelowa Ope..

Abe"t Seaning And XastmauatafenSys~etemn

We major dIMctItLe were soconatu4 daring FJght Tee* Pwepzatioa.

The Ulewwag test. were, primerd an d. Abort lininog AaM betrawtaeuMion
Optam after do micelua arlye at a. oema

AM Meekest. .4

iun 14-U9 AM P*6'-26060008 OPerM6e 6-15-4

Ow ~e It". SM =ft* deelg paeeinl performed Abert MsWavift
6060 shod dwing do FAC lest,

1ftnow~ a. hftl. W tes M M 2 e 1960, soitindse nsa
beled e 'W OM~ to have Joel t I.t* UPe weneinfg 60 Aeinstes probe
b red I as swam 9W., a viw" ma peaea uvesled a sofit in awd a

w~b usa bom as befte a. bed to aupeONeMSY as lahd"
6m a. sep Alav fudtaW wee efteit sboat swe ad eom beer*
sa so sonptea i w0 temeg bawa is eft whem it ateadug oow
bi is ww way eeed to a. splt is so boResd.

as 4 IWO 1960. CMMeif A-inern Deelga STU. d am peeeMW
bipseed to spwt MAn -peS 0 i on %a Asa$

00

- ud wyi~~ e d ~2'w

____ kPa11AL
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Opti 2!!cal Bsscoa Slstm

During early tosa" it was Lanai that a negative Vol" was geaerat4 late
the Strelm ligb deactivat lUs wha the ". rystem panel power was trmed
off. A died.s waintalled1 Iis is to provet this probMee. la following
tests the system operated properly OWd es 14 3...e 1940, Strobe 14b5 check -
ast proceduare. FTP Z-049. wase comptetod.

Re-entry Vehicle Test Schedule

The as@. cap, dars. ad spacer for re-saiy vehicle 219 were roweived at
AMR em 6 April 1960. The mid-sectioa arrived at Hagar "" ea 12 May
1968. Me. major faiure o proh1bme were suconatered daring testing.

The following teats were performed at Haaga" "T" aad Complex 14 in,
preparing the re-auTy vehicle for flight.

TTI Xe. Teots Date Completed

23691 NOVO Sattery Stsib asid 6Apeil?1940
Kater Test

24136 Flare ad Spacer baasembly 35 April 1940
Test

23"SC Mae Spa~er to Airframe 1 NOS 1940

23885C &5 ~IGAr 1jm 9"

385C Mate le-esty Vehiele to 3 Am 1940

9413? Airframe Ce3tblt atom 19"

23"$C eomt eetyV~l e 1940

2iSC *Maw ne-eatry yehielto J 1940
Alirrame In Lam&

24139 ~ ~~ ?Day *i14

Men

LA 1W "r4
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AflAuld chemistry sampes -ass takes for Missile UZD 40114h Oft U ue11 19"9
The relta we," *ead**. MA we as foliwe:

Isel - 31.3 units SampleA _beei811e~me

Initial 34IS o 375 Aver~t

So .oces or 416 Report
P0ercent or 449 Report

Ead Piat or 471 Us 5Mm.
aeuI.e Percent 1.0 1. 5 Ma..
Loe Percent 1.0 1. 5 Ma.
72"sk vowa or 14" 110 )Aa*
Gravity SAFI 43.9 42. 0Om*a

100 mlI

18-162 Micrese 31 "0 fm*ei pe1114ie
Z0 - So Worme 11.54 grease *A 175
40-8 * UMirom M4 adore"e. (79be

M14eae .Mt)

As ses amCs' Nae 0.

Fee"y Psest9. .S .

As PPM HMO Mm 0TM0

As Meyme L~ Ioe7. Yw
-Km--

FETO

L 4
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Tridhr!!tyt!! Units U~ictan

A~IS.~aSSPage Clear a"d fi..
C.IaPass o ec d blue. grosa

of wpkdyed. .
041 "s Charactestic.
Upee~c Gravity 1,476 1. 4 to 1. 47~6 M .
Distilades 95 Percent M 0 L .t 191. 3

Or
Zed PWO or' 191 19"04 MA.
water Consenut Cass Clales tl40r

N~s----wood

WOOD WINNW a u

WINNOW
..........
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rW~ Tes m *am e wAX-Z-

SWA Toot OW.awm 4A13 ai6t1 TJ.-WM-"O3

I1I TM ailrM** IFT v A W.U1S

A&GLUZ reports uMo moy be VC&wemd0 hr Aither rwate egarding

as maio are Haft bWem

soma_ mrsoiate bse Vate
(tue after logo

4,11 Dq Ca"f

=a Teo" 5watm Report 14 Days

2..1E maw Rem 6-12 weem

~. ~. ~.a 3a~uI* Days

"M vi u m

'Ilk
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SERIAL NUMBERS OF SY3TflM COMPONENTS

Aimna r&smder. Serial No. 026-0003

Rseoeat y Veoicle, Serial N. 219

DaZe Safety Cnuniam Sftem=

Range Safety Command ROCAiver No. 1, Serial Me. AFoS8-1?4

Range Safety CoemwAnd Receiver No. 2. Serial No. AF-5-.1?0

Raag Safety Cmmand Power and Sipal Curol Uqit, Serial No. 12

Pwols~ie Sstemm

Seetear En6 i., Serial N. NA 222106

hSetor Eagia.. Serial No. NA 112106

Vernier Ne. 1, Serial Ne. NA 332211

Vernier No. 2, Serial No. NA 332212

zlectric"lSse

MAissile Maha SUery, Serial No. 905-0374

hvieuer. Serial Ne. R-101

Pele Chm eever Swittcl Serial No. 94

Deeder, Sertal No. 37 CO

Aduls Bea. Serial Ne. 40 CC

Raw oae lerial Ne. 40O

__________________ ______,______ __________._____________________________

p-u---

.~ ~ .i
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po" es essm. ft"". N. .

Smase in. ea kmmmt. Seia? e.I

?.lm~w A? e.,41 0 ftvrm no. 4-

TUmft I? NO.' 1. UMSIeT. Seial Not 911 OU?

-;A*""@"r PumeSt Sial 390. 91241

D @~Caa ""m lW. 2

ca~vne Usw l a Wi e. 12i

* se~u.~Seia bloe. 9
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