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SECTION II
CONCLUSIONS AND RECOMMENDATIONS

A. CONCLUSIONS,

5
1. A vehicle consisting of LV-2A booster stage (S.N, 33f) and SS-01A
orbital stage (S.N. 1604) was launched on the first attempt from Vandenberg
AFB, Complex 75-3, Pad 4, at 1623:43.55 PDT on 27 Apr 1964, The primary -
launch objective, to place the SS-01A satellite with payload into a
specified orbit was achieved. _

2. The SS-01A electrical pyro system incwrred a short circuit at
separation., The malfunction was isolated to the lifeboat control :
junction box assembly, its input or output circuitry, or the C1S1 research
payload (RP) lockout switch, : :

3. The telemetry system instrumentation schedule, LMSC DWG No.
1359017, dated 3 Feb 1964 and the final vehicle 1604 calibration book,
dated 20mr196k,minmastopymmtimmmntatim. The
confusinnowsedbythismmultedindelaysmdapplicatimof :
unnecesgsary man-hours to isolate and determine the nature of the electrical
system malfunction, '

4, Vehicletelunetzymsleftinﬂxecalimutepoéitimdm*m
comtdmmduetoanopemtqrmw. . _ :

5. mmmcmwmmmmﬂugym
inertial reference -(IRP) block temperature transducer exceeded . the

calibrated band ts, although the temperatures were most likely well
‘within the desired. operatirig limits, R




B. RECOMMENDATIONS. |
1. . Recommend the function and design of the lifeboat comtrol. junction

box assembly and the- C1S1 lockout. switch be investigated, .

2, Recommend that instrumentation be added to the SS-01A electrical
system to further isolate these oantinuing electrical short circuits that
ocour at separation. Suggested points of ingtrumentation would be as '
current monitors at the input to the lifeboat control junction box assembly
and key points within the lifeboat Jjunction box,

3. Recommend that the telemetry system instrumentation schedule and
final vehicle i tim»book:bemﬂod'befmlumch',.,tor‘eﬂ'ectas
qloaeaspoasiblot}utzmvehichmtus. :

4, Reconuiendt}uttheim_ngeoftm 28 VDC current monitor be increased
from 50 to 100 amperes. to give a better measurement for analysis of
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for the slow.slow.
up in the yaw position,

B. COUNTDOWN HISTORY AND PAD DAMAGE,
1. The countdown was initiated at 0625 PDI' on 27 Apr 1964 and pro

to liftoff with two holds. Hold number 1 was imposed at T-60 minutes from
1453 .tolSlSPDrto.ompletethemplaomt ofthem_d.dizaxvfilllimtlat
had been leaking, EbJ.dnmbez"2wasinposedatT-15minutesfm1601to-
1609PDrtoallowﬂnpadmtomtmntot}apadtoadjustt}npne\matic
mguhtorsthatmdr'ifting. o

2, Paddamgemsmuform{w-m.lamchmdtmpadtumammd
time can be maintained, ‘ '

C. LAUNCH SIMMARY,

1, Launch Objectives vs Results Agu__g‘ .

Objective - Results . Comment
_ Primary Test Objectives
1., Place payload in desired Achieved
’ Orbito
2, Secure telemetered data o Achieved
for evaluation,



Objective

Ino:dor;gacln.voitho
primary objectives it ig
mandatory that the 162

system ghall

provide o
demonstrate. the follow:Lng
capabilitiegs

a, 162 Booster

3.

i

Results

(L

(2)

(3)

()

Attain correct
mtion at MECO,

Attain correct
velocity direc-
tion at MECO,

Attain oon'.ct

velocity magni-
tude at MECO,

The BIL guidance.
system must main-
tamoormtzmdm
and functional
cammands to the
vehicle

b ss-ommmmmm

&)

2)

Withstand guidance
maneuvers and flight
enviromment,

Provide eompatibility
between booster and
satellite stages,

C. 8S-01A Propulsion System

¢}

(2)

Proper retro-rockst:
operation,

Obta:ininpulsefoz-

Achieved

Achiaved

Achieved

Achieved

orbital veloc:.i -



(3) Demonstrate the Achieved
capability fop
extended burm time, . : ‘ A
d. 85-01A Electrical Power Not achieved  Short circuit in SS<01A
System must demongtrate Pym Systan.
acceptable performance, :
e. SS-0l1A Suidance
Flight Control System,
(1) Determine the time Achieved
for orbital boost,
(2) Initiate and terminate Achieved
Ot'bital mto
(3) Provide and maintain . Achieved
(#) Provide and control Achieved
the of
- ) * ¢
- £. SSe01A Commmnicationg
(1) Transmit continuous Achieved
king signal.
(2) Receive and transmit Achieved
(3) Cantrol vehicle Achieved
and S-band
beacon operation,
(4) Accept and act upen Achieved
5



Objective o Rewults: Comant_
. 8 Aerospace Ground Equipment
(1) Checkout booster and = Achiaved
: "~ satellite stages,
(2) Control, monitor and Achieved
power the 162 satellite
and. Boogter during e
countdown,
h. 162 System Facilities ‘
(1) Monitor vehicle Achieved
. functions to insure ,
satisfactary flight, '
(2) Produce adequate Achieved
telemetry records of
inflight data,
(3) Properly trensmit and Partial Pym Powur- Problem
reception of ' .
all conmands,
(4) Determine an orbit Achieved
ephemaris,
(5) Provide interstation Achisved
and mt:utatz.m ,
commmications.,
4. Not applicable to ascent phase N/A
. of mo
. Secondary Test Objectives
S. The 162 perscnnel must demon-
strate the capability to:
a. Calibrate and operate -Achieved

systan checkout equip-

‘-







before liftoff is a falge indication. From liftoff, and until about T+160
seoonds,allalectricalsystamsappeamdtgbe + About 28 milli.
secands after separation ccamand, T+159,9 seconds mdleat:ma of large

range mﬂu-r'uul_t ofaal'nrtcimitinth'mctricu system, A
seoax’lsomillisgmlugocmtmoccwatabwtﬁlsl.?

detonation shock fram the separation primacord, Thig Pure speculation
astln:mumev:idexwein.ﬂalamlchdatathatﬂn ormed

e« 8
cmmt.m.,t}upymbusvoltageckoppedfzman.SWItindimimm
about 17,9 wolts, Aftep 0.6 seconds at 17.9 volts,thepymbue.indicatim

to a zero reading on indiaati.mavalueoflesa
than 17.2 volts, Mingthissmeperiodﬂnindicationofpymmmt :




38 listed in the telemstry system instrumentation schedule LMSC DWG No,
Sotool? dated 3 Feb 1964 and in the Final Vehicle 1604 calibiaiies book,
dated20}hr1964.wasabout9m

the throughout
the entire flight, 'I'Iusetwoinstrmtati.mdoamrts.minmnt}n




(2) No; 3 Battery Temperature (17-01-23): Thig transducer
at

was reading and out of band lpptb:dmtgly_s.Svﬂ'moughoutthe_
flight, ‘Tlnhli:ﬁblm&ppearstoboaeimuit malfunction,

(3) Hydreulic Power Package Temperature (12-01-27): The e
of this isOalibntedfran-ZSdagPtoﬂS?d;gP. Simew
hnstlucapabuityof,opm ashighu+225dog and ugually not
mw"dqrgot:‘r;meofﬂ%;t%ﬁmgcﬁoﬁ'lwm,
‘Oximately + Presently readout for 1 _
abproachas 05 v and calitrations beyond 0.4 v are fnocyi)” Peasurement

W ey Block Temperature (17-01-14); Tnig trensducer was
r'eadj.nghighandmxtofhmdatappxmdmulys.lv. The range ig
calihxutedfzm-sudegrtoumdeg}‘. Datafrunpnvi.ousvehicluslw
this t to read i
forthismiacaliuntodhetm3.7vmds.0v(

to -54 deg F and +137 deg F respectively), Data appears valid, however the
transducer corrected, :

range should be
c, Ground Equipment - The ground equipment
Aerospace aerogpace _

A (2) The pneumatic mgulatm-smch'iftingwtof specificationg
dtﬁnfdjﬂntmimlcmmtmiohmquimet}ndi;patchingofapadmto

: (3) Thedcl'nnidificrona'l‘ypeuairemditimuohtlnpad
mlfmctiundmdtheajroonditiammmplw.dbyasubstitutemﬁt.

— ' ' N |



the Film Unit of g sequen
& Tevealed that IRIG-B timing was used on
« However all cameres by this office,
(item 11.1, 1.2, 11,5, 11.9, 11.15 and 11,16) timing was garbled, Marker
Pulses were abgent, and all liftoff times, though same, were meaningless,
The following -additional were noted;

(a) Item 11.6 (high speed murveillance) |
(b) Ttem 11,8 (umbilical ejection)
(6} Item 12.A (ignitien and liftoff)
- (@ Item 11,25 (tracking)
(2) Timing absent
() Item 11.4 (surveillance)
(b) Item 1.7 (umbilical ejection)
() Item 11.11 (ignition and liftors)
(). Item 11.13 (igniticn ang 1liftoff)
(3) Timing weak
" (8) Item 11.15 (loyer missile and launcher-1iftofs)
(b). Item 11.23 (tracking) - '

W—— .



(4) Scratched
‘(a) Item 11.4 {surveillance)
(b) Item 11,23 (tracking)
(c) Ttem 11.24 (tracking)
(@ Item 12.1 (tracking)
(&) Item 12.2 (tracking)
(5) Dirty Aperture
(@) Item 11,1 (surveillance)
(b) Ttem 11.5 (hign speed surveillance)
(c) Item 11.23 (tracking) |

(d) TItem 11,24 (tracking)
(e)' Item 12,2 (tracking)

(6) Broken perforation; not delivered
(a) Item 11,12 (ignition and liftoff)
(7) Obstmctzm in upper corners of frqme
(a) Item 11,4 (surveillance)
(8) Spurious circular image
(@) Item 12,3 (tracking)
(9)  Over-exposed print
(a) Item 11,9 (umbilica) ejection)
(10) Image not centered
(a) Ttem 11.16 (blagt effects againgt base mast)

E——



(11) Erratic tracking
(@) Item 11,21 (tracking)

(b) Ttem 11.22 (tracking)
(c) Item 11,23 (tracking)

picture quality, pPhotographic support for this » abundance
poor,” No items of doctmtuy phot

Osr'ap?wmdali

mias:.on was. unusually

13



A,

FIRST STAGE.

20 Jun 63
24 Jun 63
2 Jul 63
8 Jul 63
18 Jul 63
29 Jul 63

30 Jul 63

1 Aug 63
-6 Aug 63
8 Aug 63
15 Aug 63

9 Oct 63
11 Oct 63
16 Oct 63

21 Oct 63
28 Dec 63

2 Jan 64

APPENDICES
PREPARATION AND HISTORY

Boogter 395 arrived.

Receiving inspections were completed.

Booster subsystems modifications were started,
Primacord installation was coapleted,

Boogter subsystems modifications were completed,

Booster continuity checks were completed and hydraulic
checks were started, '

Telemetry modifications and hydraulic checks were
completed,

Command destruct tests were completed,
Electrical checks and telemetry checks were compl_etad. '
An all-systanp test was campleted,

Booster 395 was weighed sécured and transported to
MAB § for post-cl'ncknut’atoiage.’

Booster 335 was trensported to LE-2,

Becauseofaclmxgeinlmnhschedule, booster 395 was
demntedandmphcedintmporuysmeinthepad-
shelter, _ ’ -
Boostw395msmtmdtom35fopstmge.

Ihevemier.engineacfuatorsmmnovedfwmmrkof
the Cadillac valves, :

Telemetry and electrical subsystem modifications were
mletedo

14



14 Jan 64
16 Jan 64

22 Jan 64

5 Feb 64
12 Feb 64
26 Feb 64
11 Mar 64

16 Mar 64
17 Mar 64
18 Mar 64
20 Mar 64
23 Mar 64
24 Mar 6y

25 Mar 64

3 Apr 64
10 Apr 64
1% Apr 64
15 Apr 64
17 Apr 64
19 Apr 64

20 Apr 64

Boosterelectxicaldndcsandanall-syetmtest .
were completed. The booster wag Placed in pogtecheckout
torege .

The feedback potentiomsters on the vernier engine
actuators were replaced,

Installationofnammgineactuatmmsempleted.
Hydreulic checks were rerun,

Boostar electrical checks were rerun,

#n all-systems test was campleted,
Bbostet'395mssecm~ada:1dt!'ansporvtedtow-u.

Boost:;mdoungvasompletedmhmclmclndum

hmchercheelcsmcanpletedandbooa‘aerleakm
were started.

Booeterleakchedcaandhydmulicdndqamcanpleted.
Boosterelectrmdndcsmstarted
Electmcalcheckswemcanpleted

An all-systems test was completed,
Adryoomtdomwascmpleted.

15



21 Apr 64

22 Apr 64
23 Apr 64

24 Apr 64
25 Apr 64
26 Apr 64

27 Apr 64

SECOND STAGE,

11 Mar 64

12 Mar 64

19 Mar 64

20 Mar 64
23 Mar 64
24 Mar 64

25 Mar 64
26 Mar 64
27 Mar 64
30 Mar 64

’Spociale‘mcksmvealodabadmeyawmmm

ﬂi@tcmmllwmsmvedandmttotlnhb.

'I’hefliglrtconuollermminstauedandadzy
countdown was completed,

R-2 preflight procedure was completed, The phasi
andg:ylaﬁtytestmmalsocmpletod. e

Booster 395 was successfully launched,

Vehicle arrived at VAFB and the receiving inspection
was performed, . _
SS/B checks,guidance module cleanup and installation,
and SS/D validations were performed,

Telemetry functional checkg were completed,
Voltage standing wave ratio checks were performed,

Magnetometer wag gent to magnetometer range; pneumatic
iness verification was performed; Discoverer
Research Payload (DRP) fit checks (aft panel only),
booster adapter fit check, destruct checks, and D-timer
Sequence settings were performed, '

16 -



31 Mar 64
1 Apr 64

3 Apr o4,
8 Apr 64
9 Apr 64

10 Apr 64

11 Apr 6Y4

13 Apr 64

14 Apr 64 -

15 Apr 64

17 Apr 64

20, Apr 64

21 Apr 64
22 Apr 64

23 Apr 64
24 Apr 64

26 Apr 64
27 Apr 64

* DRP fit checkg (2 panels), advanced payload .and |
.adapter ring fit m'w&ammmm DC/DC

cqwerter was ehannad.

" Systems run phase 1 and 2, and Douglas flow.checks

were perfomad.

The solid motars were mated,
The vehicl_e was guccessfully launched,

17
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"SECTION I
CONCLUSIONS AND RECOMMENDATIONS
A, CONCLUSIONS.,

1. A wehicle consisting of LV-2A booster stage (S.N. 396) and,
S5-01A arbital stage (S.N. 1175) was launched from Point Arguello launch
complex 1, Pad 1, on 24 Mar 1964, ‘Ihismsthe‘fimtlamchofavehicle
of this combinaticn from thig complex. The pmmarylmmch objective, to

2, The leak indicators (sniffers) have erroneously indicated leaks
on several occasions, thereby holding up the countdown at critical times,

3. Dataindica:testhataslbr'tcimuitoocmwedintm-subsystem
"C" electrical system. This first short circuit has been traced to the
_'Iypei'[Xdc/dcomvufter. nnorig:mlmlﬁmtimWwobaMyemsedf\mtlw

28 volt dc power to the guidance m occurred,
4. After VECO, but prior to T+231 seconds, crmance of the second
stagefllghtemtmlsystemhaddetemomtedduetoa - output of

1. The reliability of the leak indicators (sniffers) should be
improved so that only actual leaks are reported, g

. 2. Recommend Lockheed Migsile and- Space Company (LMSC) engineering
staff study the physical integrity of Type IX de/dc converter components
for possible weak or failure prone parts, Congideration should be given
to near vacuum enviromment, event shocks, acceleration forces, 20 cps
vibrations, rein water and effect of condensation moisture,

e ‘



3. Recommend the LMSC Engineering staff perform an investigation
ofthabﬁmsmfairingpinwsmassanblyfop.pouibhm
of plug or case failure, AlsolMSCslbuldea\dmtteatstosimﬂatethe N
dmgetlatvmldgiwindicatimsasobmved,intmeleeufiealmm
of vehicle 1175, during flight,

4. Recommend steps be taken to improve the Type IX de/de. converter
regulated power supply to prevent permanent logs of regulated voltage
to the guidance module. ‘




SECTION II
EVALUATION
A. VEHICLE PREPARATION, '

On 21 Mar 1964, problems in the SS-01A flight controller caused
the launch to be postponed 24 hours, ) B

B. COUNTDOWN HISTORY AND PAD DAMAGE,

and proceeded to liftoff with three technical holds, At T-14 minutes the
LV-Mmhutemmnotcyclingmperly; therefore, hold mumber one
(DAC) was impos frchlsl&?toluoomimmeaseelectz’dcalpowgr.tothe
heaters, ‘Daisprovidodl‘:mpercycling. The second hold (BTL) was i

.1, Launch Objectives vs Results Attained,

The objectives listed below are for the checkout and asbent phase
of the test, 'I'luorbit-pluseliesbeycndtlusoopeofthisrepcrt. A
camplete listing of the objectives can be found in the Systems Test Objectives
(ST0)- for Program 162, document humber IMSC-B001081-A,




Objective — . Results ' t.
| Primary Test Objectives
1. Place Payload in desired No
~orbit e
2.  Secure telemetered data | Yes
for evaluati

3. In order to acl"xieve.the
mt;::il the follos;g
capabilities:

a. 162 Booster

(1) Attain correct : Yes
 position at MECO . .

(2) Attain correct - Yeé:'
locity di .
tion at MEQD

(3) Attain oor'nect Yes

(4) The BIL zuldanoe ‘ Yes

satellite stages



Objective

—

C. SS~0l1A Propulsion System

d.

f.

L

(2)

Proper retro-rocket
operation

Obtain impulse for
orbital velocity
Demonstrate the capa-
bility for extended
burn time

SS-01A Guidance and Flight

Q)

(2)

(3)

- (4)

- Control System

Determine the time
for orbital boogt

Initiate and terminate
orbital boost

proper vehicle orien-
tation

Provide and control the
Sequence of operationg

§5-01A Communications System

L

(2)

(3)

Tz'anstgn‘t continuous
tracking signal
Receive and transmit
radar tracing impulses
Control vehicle '
telemetry and S-band -
beacon operation

Yes

» Yes

No

Vehicle shutdown. 205.5

- seconds after ignition,
Same as above,

A type IX de/de converter
failed 28 milli seconds
after VEQO

" This time was invalid,

Boost terminated pre-
maturely by fuel
starvation,

Steering orders were
not effective,

Steering sequential
commands were not accept-

‘ed by the vehicle,



Obj ective -“ults

e

) Aoceptandactupon No
ground commands
g. Aerospace Ground Equipment

(1) Checkout booster and Yes
. satellite stages

(2) Control, monitor and Yes
power the 162 satellite
countdown ‘

h. 162 System Facilities
(1) Monitor vehicle func- Yes
tions to msure satis-~
factory flight

(2) Produce adequate - Yes
telemetry records of
inflight data

(3) Properly trensmit and Yes
verify reception of all "
commands _

(4) Detemix.xe an orbit N/A
ephemeris

(5). Provide interstation Yes
and intrastation
commmnications

4, N/A
" Secondary Test Objectives

5. The 162 personnel must demon-
strate the capability to:

@, Calilwrate and operate Yes
system checkout equip-

ment




Objective . Results Copment

b. Operate SS-01A and Yes
payload consoles and ‘
related equipment

¢. Transport, check- . Yes
out, mate, fuel,
and launch the 162
vehicle

.d, Commmicate within Yes

e. Accomplish checkout Partial
launch, orbital and
recovery, normal and
emergency procedures

6. Determine temperatwre of - Partial
satellite structure and
components

7. Execute specialized tests Yes
2. First . '
a, Airfmm-Performneeoftheai_rfrmmssati'af s
however, the inherent oscillations of 17 to 20 cps occurred from T+120

until T4144 seconds respectively. The maximum peak~to-peak amplitude
was. 3,8 g's at T+138 seconds. Maximm

T+138 seconds due to the combination of the gteady state aecelemtimi
- and the oscillations present.

b. Instrumentation - Strein gage #2 Rail #1 on FM Chan #13.
failed to return any data,

. . Aerospace Ground Equipment - At liftoff the umbilical
mast did not retrect, 'Ihiamseausedbymstoraludgemacol]ar
agsociated with the uprange hydraulic cylinder preventing the activa-
tion of the mast uprange "B" cylinder loek-m].n;ck switch,

3. Second §% o

4. Spaceframe - Accelerations - After the loss of control at T+227

3 7



of the acceleration, traces, x, y, and Zy and ogecillations on the "R" axig

magnetameter indicated tumble between T+230 and T+250 seqonds. Indica-

tionsofspimingatavazyﬁ)gmtewithave:yslowtmblemteocom'ed

between T+250 and T+360 seconds. At T+360 seconds the spin rate decayed
i started to

tion .
violently. At T+372.2 seoconds the payload monitor suddenly dropped from
a1l volt to a 0 volt level hﬂicatingasumtmufailmaxdﬂnsem-
timofﬂaforwdpayloadfzmthevehicle; At the time of structural
failure the tumble rate was one cps, .

(2) ’Py:vtec}rxies4nmiamdirectevidmofablmml _
performance; howaver.tweisapoesibilityt}atthe‘plugint}ubﬁm A
smmfairﬁupinpmlm'mblmoutuusingdmgetotmwpemm

' b. Pmpuls:.m - The propulsion system performed satisfactorily
from ignition to T+376.43 secands, when it experienced premature shutdown.
Engine shutdown was caused by fuel starvation due to tumbling of the vehicle,

anindicatimoffmlsloshinginthetamcs. All other propulsion paremeters
remainedmar:mimlmtilthist_ime. ‘

€« Electrical - An SS-01A electrical power problem developed, ’
near VECO, at T+157.76 seconds, with a drop in the plus and minus 28 volt -
regulated dc indi.catimsandamtaabledkmrtdmin. From this point

Until umbilical digconnect at T-0.4 sec, the 28 wolt de cmmt mond toy
Blnwadpgriodiqﬂ;:ctuatimsofabout?mpexuatamdﬂumtaud

less than 21 wolts. Thig indicates that a failure and gshart circuit
occmdint}ntypeIXdc/dccmvertercrmofits it circuits,
Events that should have oocﬁd.at VECO were uncaging of the signal IRP
gyros, amming of the separat circuit, sending signals for horizon sengop
shroud ejection, anddisamjngoftheA&emdestrwtbadmpcimuit.
Congidering the switching at these events, only unregulated 28 wolt de



de/de converter, Such a in one of the converters agtable multivibrator
circuitsm:ightcausetheseind.icatims. When such a short burned
c:'.rct.xj.t in one multivibretop channel the other multivibrator channel could:

5
[



Because the initial short circuit in the type IX converter apparently '
umﬁhs%mt&g%ofthinputﬁmﬁty, this malfunctiocn
should be invegtigated thoroughly, Possible causes of the short circuit
are; : . .

(1) Physical failure of the type IX de/de output trensitors or
try, A o

of the pusher stri . thetypeIXdc/dccmvertercaseoroutputcable
mdcamingdanaget}at‘msultedqsasmchcui.
With VECO all. .,.imeaasesandallocupmmtsazéinawei'ghﬂess

condition, I.oosemm,ngorcanpormts omldmveatﬂtispoint‘tocause
a short circuit and initiate the malfunction,

before launch,

d. Guidance/Flight Gontrol -



faﬂmofﬂntypemdc/dccmwmm‘dttnﬂmtml"

system
withﬂue:mptimoftlnD-tim, ineffective, resulting in the loss of '
attitude control of the wehicle,

seqmmmg control at MEQD, T+148,80 seconds, when the lx'ake was releaged,
and provided the required event initiating signals at the proper times. .

_ N ¢)) Valoeity}hter-'nnveloeitymwmmtunblad-bya :
ccmandfxunthemmdgtﬁdumsinoaﬂnvohichdidmtuhhwﬂn :
required spatial position and velocity, Engine shutdown oocurred prematurely
asamsultoffmlstmatimmdabaclmpaigmlmptwidedbytra

Dot /

: (6) 'Atzitude Cmtml - Since the pa'formma of the attitude
control system and tstelemtzymni.umsdepmdupontln', -and
regulated +28 wdc, the quality of control was significantly affected,
Adequate control was provided until the type IX do/dc converter failed
ocompletely at 227.6 seconds, however two discrepancies were noted; .

- ‘ (a) Pneumatic control did not activate as expected at
completion of separation, The §as valve current monitopr indicated contro] -
was initiated 3,2 seconds aftep the separation switches involved: in :
activatﬁxgt}nprmmticamtri o L

(b) The gas valve current monitor indicated that valves.
lor 3and 2 or 5 operated continuously between 180, and 218,2
! on




output data indicated
tluve}ﬁ.clam‘:laoquiredaspinmte. 'I'heopemtimofvalveslimdsin
clustver2andva1ve2inc1usterlmu1dluvegivenasimilarindicatim‘

gas valve on-time (not cangidering the possibility of three valves operating
at any one time) from separation to engine cutoff was 15 1b. The consumption
basedontempemttqve-pmsmdatawasaboutnlb. This would further -

magnetometer data, since the moment of inertia had decreased.ag a result
of fuel consumption. Fuel starvation finally cauged engine ghutdown at
T+376 seconds, )

Hydraulic pressure was maintained at a level of approximately 2850 peig |

dtmingthet}nmtintewalandpemﬁttedtm‘ustvecborommlbythe
hydraulic actuators up to T+227,6 seconds,

12




: a. CannandGuidmce-meperfomance of the command guidance system
was satisfactory during first stage guidance. Separation of the §S-01A
vehicle from the booster wag initiated by command at. T+162,71 sec, Very
light steering commenced at T+181,46 and continued until T4231 sec when

' icati i periodic interruptions, -Despite
the i attitude of the vehicle,

velocity showed a decrease even burning
Seconds a deviation of altitude and downrange plots was evident., The flight
tnajectory.then rapidly diverged downsard from the nominal altitude and.

e
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W)

(s)

(6)

Tining absent (items 117, 11.8A, 11.26).
Time to freme references absent (items 11.5 and 11,20),

Time to frame reference poor or unusable (item 11.84A,
«23, and 11,25), , ,

Ignition not photographed (item 11,18),
Dirty aperture (item 11,3, 11,24, 12.1),
Poor focus (items 11,10 and 11.17.



A. TFIRST STAGE.,

7-15-63

7-18-63
8-6-63

8-16-63
8-20-63
8-21-63
8-30-63
9-9.63

9-14-63
9-18-63
9-30-63

10-3-63

10-44-63

10-9-63

10-10-63

10-11-63
10-14-63
10-17-63
11-1-63

APPENDICES
PREPARATION AND HISTORY

Boogter 396 arrived, and was placed in position No. 1 at’
the RIM.

Receiving inspections were completed,

Modifications to booster subsystem were started.

Booster hydraulic checks were campleted,

Booster electrical and instrumentation checks were completed,
An all-gystems test was ccmpleted;

The booster was weighed and secured,

Booster 396 was trensported to PALC 1 pad 1; booster mating
was completed, -

Solid motor mating tests were completed.

Booster simulator checks were started.

Booster simulatar checks were completed,

Booster leak checks were completed,

Hydraulic checks were completed,

Electrical checks and an all-systems test were campleted.,
T!nminengheyawactuatorwasreplaced andpot'tz.onsof
hydraulic checks were re-run.

During an all-systems test, the booster 1nverter burned
out and had to be replaced.

An all-gystems test and a dry countdown were completed.
A dry countdown was completed,
A single and dual propellant loading exercise was completed,

Because of a change in schédule, booster 396 was demated
and returned to MAB V for storage.

16




11-13-63

11-26-63
12-30-63

1-13-64
1-28-64

2-3-64

2-20-64
2=24-64
2-26~64

2-28-64
336

3-5-64
© 3-6-6l
3=7-64
3-10-64
3-13-6U4

3-16-64

3-17-64
3-18-64
3-19-64

Inspectmoftheboosterrevaaledmtandoomsmnof
thema:mengmeﬂmzstdwnber, ductmaﬁsupport
stzwtumandvezmweng:.neNo.Q.

Removal of the above mentioned rust and corrosion was
started.

Vernier engine No. 2 actuators were removed for rework of
the servo-valves.

The No. 2 vernier engine was replaced.
Installation of new solid motor ejection rails was started.

The feedback potenticmeters on the main and vernier engines

were removed for rework.

A new main engine flame shield was installed,
Actuator feedback potentiemeters were replaced.

Booster hydraulic checks were eanpleted Installation of
the telemetzy modifications to monitor the new solid motor

ejection rails was completed.

The yaw actuator on vernier engine No. 1 was leaking and
had to be replaced. .

Booster electrical checks and an all-systena test was
completed,

Booster 396wassecm'edandmnsportedtoPALClpad1.

Booster mating was campleted,

Booster leak checks were started.

Leak checks and hydraulic checks were completed,

Booster electrical checks were completed.

An all-gystems test and a dry countdown were completed.
s:mgle and dual propellant load.mg exercise was caq:oleted.

R-5 day pm-fl:.ght procedures were completed,

R-4 day pre-flight procedures were completed.

17




B,

3-20-64

R-3 'day pre-flight procedures were completed. A dry countdown
andBTLPlns:’ngandPolam‘.tyc}pcksmoanpleted.

3-21-64  Problems in the SS-01A ¥light controller caused the launch
to be postponed 24 hours.

3-22-64 R-2 day pre-flight procedures were completed. An all-
systems test was completed,

. 3-23-64 R-1 day pre-flight proocedures were completed. The solid
motors were mated.

3-24-64 Booster 396 was successfully launched.

SECOND STAGE. '

2-7-64 Vehicle 1175 arrived at VAFB _

2-8-64 Receiving 'inspectim was performed, Sub-system B checks
were started, . ’ .

2-10-64 " Sub-system B chec.ks.were completed,

2-11-64 Alignments were performed. VOS slipped one day.

2-13-64  Vehicle hydreulic system checkout and electrical modifica-
tion were performed on the forward end, Preparations were
made for guidance and flight control checks, '

2-15-64 Preparations were continuing for guidance and flight control
mcks. ) :

2-17-64 Guidance and flight control checks were performed. ™™
functional checks were begun,

2-19-64 M functional checks were completed.

2-21-64 Campleted DRP (Discoverer research payload) fit checks, |
VOS slipped to 5 Mar 1964, .

2-24-64 Adapter fit and destruct checks were performed,

2=-24-64 VSWR's (voltage standing wave'mti.o's) were completed,

2-26-64

thru .

3=l-64 Open_ paper work was cleaned up,

3-li-6l4 MAB final,

3-5-64

Vehicle was transported to magnetometer range and checks
were completed. :

18



3-6-64
3-7-64
3-8-64

3-9-64

3-11-64
3-12-g4
3-13-64
3-14-64
3-15-64
3-18-64

3-19-64
3-20-64

3-21-64

3-21-64

3-24-64

Pneumatic leak checks were performed,
Bng:.ne functional and battery modification were begun,
Battery modification being worked,

Battery modification still be:mg worked, Engine functional
was completed and compatibilitieg checks were begun, '

' Compatibilities were completed,

Battery mdificatia; still in work,
Ptusezofthésystemnmmsper;oxmd.
Phase II of the system run was performed,
High pressure checks were started,

Hn.ghpnessmvedieckswem leted, In addition engine '
sexvic:.ngmsperfozmd e o o

DRP mate was started,
A/P (advance payload) and vehicle mating,
A/P mate was completed and RF checks were performed,

'Ihelaunchwasslippedmedaydtatoc}mgesmthe
electmn;.cport:.onoftheﬁ-t

A successful countdown was injtiated at 0335 PsT,

19
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HEADQUARTERC
ATR T ELLISTIC MISS iLE DIVISION

news release

"SOVIEP PLACES FIRST EARTH SATELLITE IN ORBIT"
In English, Arebic, Hebrew, Hindustani, and a hundred other Ws
" and dialects, newspepers the globe around bennered the report that the
USSR had launched the world’'s first successful earth satellite.

The date was October k&, 1957. To all sppearances the Soviets were
well on their way to winning the spece race. Russian scicnt:l.sfs had
stolen the march on their only competitor -- the United States -- or 0
it looked to the man on the street.

The space story, however, isa't written in one chapter. True, it
is a matter of ret;ord. that some time elapsed after the Soviet triumph
before the United States placed its first Explorer satellite into orbit.
It was even longer before this nation's first asrl:h utell:l.te progran -
Vungmrd == bore results in the form of & grapetruit-sized satellite.
Explorer and Vanguard, end even the Soviet's first Sputnik, were sciemtific
efforts and relatively primitive :I.n terms of coph:l.st:lcat:l.on

Being purely scientific errorts these projects were paced 'by the
noru.l, step-at-a time, walk before-you-can run research philosophy. In

fundamental research, time -- plenty of time -- is & basic ingredient.

(more)




Back in 1946, pre-dating the launch.of Sputnik by some 10 years,
another eu'th satellite program had been conceived. This program couldn't
attordtheluﬁryoft;ln. It wvas paced by an urgency dictated by the
needs of our matiomal security.

Inldditiontotheeleuntoftimthereﬂstmmmming
factor =-- operat:l.ona.l requirenntl. This satellite would have to possess
certain clearly defined capabilities if it was to serve as the space plat-
form for military purposes -- commmications, early Wirning, observation,
etc. | - '

J’upt placing a lltellite into orbit would not utilfy the pre-requi-
gites of mticntl security. - When this satellite took its place in space
itvouldhnveaaobtodo. .

nmmmmtmauuaetodmm such s satellite, W.
however, in the Air Force Discoverer jragray the Usited States has in
being a versstile space vehicle vhich will serve as the basis for a vhole
family of military space systems. In the Air Force Discoverer this nation
has the world's most ncc_usm space system -- perhaps the world's only
complete space system, a space system which will, for instance, provide
‘the b&i-'f for development of Mides (missile defense alarm system) -- & '~
‘series of satellite borne ilf;s-rcd-lehloro capable of detecting aggressor
missiles seconds o.fber launch.

Discoverer had its begimning with & series of stulies performed by
the Rand Corporation in 1946-1947 wnder coatract to the Air Force. These
studies established the feasibility ,or using eu'th satellites to perform

: (more) .
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military missions in defense of our freedom.

A year later Gen. Koyt Vandemberg, tliem chief of staff of the Air
Yorce, issusd a policy letter in vhich he said: |

“...R&D of a satellite should be pursued as rapidly as the state of
the art permits...” '

In 1951 & series of study contracts wers lst to major U. 8. industrial
firms having the technital kmowhow to meke specific proposals.

Rand Corporation again éntered the scene '{n 195% with additiomal
developmental recomsendatiod based on evalustion of the industry studies.

Three U. 8. companies vere them asked for definitive proposals -- -
RCA, Martia and Lockheed.

Barly in 1956 vhile these compenies put the finishing touches to ©
their proposals, the responsibdility for mt of such a satellite
system was transferred from the Wright Air Developmest Cemter to ARDC'S
Ar Force Ballistic Missile Division. Maj. Gen. Bermard A. Schriever, thien
AFBMD commander, lmmedfatily éreated s progrem dincboratéun;!_.m about
staffing it with the most qualified Air Force persomnel svailsble.

Meanvhile an ARDC contractor evalustion board met and swarded the
development apd production contract to Lockheed. |

Nov the capebilities which hed been verified by slide rule snd
eonmtberrouldh:ntobowandwithhrdm

'r:llelndopemtional requireunts still vere the pacing factors. Time .
we 41dn't have. Certain operationsl capabilities we had to have.

Discoverer had to achieve a polar orbit -- infinitely moxe d.:l.rncult
to tttu.u‘th_-n the equatorial orbits planned for Sputnik, Explorer or
Vanguard.

(more)
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- From the very first launch Discoverer would weigh at least abalf a
ton on orbit amd it would grow progressively heavier as development pro-
ceeded. ' |

The precise orbit required for Discoverer called for injectien inte
orbit at & specific point in space and with the vehicle oriented hori-
zoutally with respect to the surface of the earth. This dictsted that the
satellite have not only its own rocket engine which could be ignited on '

. ground commsnd but also required a control system to reorient the satellite
into & horizontal attitude after separstion from its booster. .

On orbit Discoverer had ‘to be stﬁh in all three sxes -- pitch, yaw
and roll. Tt had to maintain this stability for long periods and &
provision to meneuver the vehicle into varieus stable attitudes wes required.

It vas necessary to sepsrate s capsule from Disceverer on orbit and
accomplish safe re-entry of the capsule into the atmosphere. .

To accommodate the final operational c;p-bmt -- recovery of the
capsule -- it was necessary to control separation and re-emtry vith grest
accuracy and to develop a recovery force v:l.1"ph maximm mobility.

In 1956 when the Air mm-mm tean pitched into the hardware -
phase of Discoverer devélopment, thess operstional requirements were major
scientific aml technical challenges which would tex to the limit the
knowledge, courage and detgniution of our scientific commmity.

Today, five years later, these same operatiomal requirements are '
realities. In the achievemént of each one of them the Discoverer program
established a world first. | ‘

With the launch of Discoverer I on February 28, 1959 the precise
polar orbit was achieved. Through the launch of Discoverer XIX in December :

(more)
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1960, poh.r orbit has been accomplished 13 tn;u'. Batting sverage -- well °
. in excess of 600.

On the second flight test, stabil_:l.ntion, reorientation on timer
M, separation and successful re-enﬁry of the capsule a.ll were
accomplished. Due to a malfunction of ground equipment it was not possible
to readjust the airborne timer to trigger separation at the proper point
in space to permit recovery.

The smazing accomplishments of the first two flight tests, however,
vere a little like 'beg:hmarl 1éek in & game of cards. With the third
hunéh, Discoverer began to follow the normal pattern of research and
development -- trial, error and dissppointment punetutcd by success, achieve-
ment and elatiom. |

The adility to ]mch, orbit, stabilise and reorieant the vehicle was
demonstrated with a high degree of consistency. BSuccessful lawnch and orbit _
wvere achieved 13 out of 19 attempts. Stabilization and reorientation were
~accomplished 10 times -- no sttempt was planned for Discoverer I. Capeule
separation also was accomplished 10 times. It was not programmed for'
Discoverer I or XIX, .

During the"iitter\-part of 1959 and early 1960 Discoverer project - "
perloni;el encountered a major problem area. noputodh capsule separatioi T
occurred on schedule during the vehicle's 17th pass but either the miting |
recovery force heard nothing from the capsule'’s radio beacon or the signals
received indicated the capsule had not re-entered at the proper angle and
mmmgmrheao‘utortmurm.

(more)
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For several mouths A:I.r Force officer-scientists snd Lockheed tech-
hicians assisted by other contractors and USAF research facilities buckled
dovn to pinpointing the problem. Finally their sleuthing paid dividends.
The trouble was located, not in any one of the major systems or sub-systems,
but in the small solid propellant roehrtt used to spin and de-spin the
re-eutry vehicle during the firing of the retro rocket. The small rockets
were used to spin;sta.buize the re-entry vehicle at the right angle while
the retro rocket estsblisheid' the proper re-entry trajectory.

ntemlaetlthroughm&munderhighmsm ialttor.dvcre
substituted for the solid propellant spin and de-spin rockets.

Also, the close scrutiny to vhich the entire Discoverer hed been
subjected, disclosed other areas vhere refinements would preclude the
development of future trouble spots.

| The stage nov was set for complete success. Discoverer project
'pooplomedctcrninodtouomthanyanduthnhmmrnnthym
A U. 8., Navy helicopter Plucked the gold-plated capsule from the surface
orthehcir:l.c MMwmnmuuwMtnmryda-n-nde
vehicle from orbit u'ound the earth. The fact that the waiting Air !'orce
recovery crevs bad o bave an assist from their sister service didm't dim
their elation, nor that of the free world, one bit. |

USA!'crm flying the c-119reeonryplmsoutofﬂmiidid-hup
their lindl, bowever, that next time their Navy buddies wouldn't have a
thing to do.

On the heels of "Lucky Thirteen" » the next Discoverer roared into
space from Vamdenberg Air Force Base, California. This time the “p111"
Vvas delivered right into the hands of the C-119 recovery fleet. Capt.

(more)
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‘Barold Mitchell executed the world's first serial recovery of a satellite
capsule. | ’ |

Twice again in 1960 aerial rccover:l.el of B:ueavmr capsules wvere
&ccomplished. 1In both :lnlta.nces Capt Gene Jones f:l.elded the globe-
¢_:er11n¢ space hits. .

In the two years l:l.nco the first orbit of a m-eevmr utellite,
the Agena -- the ocrb:l.t:l.ng vehicle -- has grown in size, weight and cqplbxity
The £irst Agena A measured 19' feet in length, weighed 1,300 pounds on
orbit and earried no egiitpmeént for stedilization, reorientation or capsule
.Tecovery. Cmce its 15,000-pound thrult Bell liquid rocket eng:lne was fived..
to 1n.10ct it :l.n‘boorb:l.'bithldnoﬁrthnm1vemr

Begimning vith Dilooverer XVI, the Agena B was substituted for the
earlier model. muveucleuumoesgrm in length snd weighs
;mintely 2,100 pounds on orbit. Its Bell rocket engine hu & re-start
capability. m-'cqnbuity, however, will not be exercised until sometine
‘early this year. It is. designed to enable the Agens to change orbit.

uwhbnmmﬁhm!oreem :I.nbeinguo:pemtioml
space lyutcn eelplete with its owm llmch, trl.cking, data ucquilition,
'_ eontml, couzmand and reeovery fac:uit:l.el, it does not intend to stop here.

D:I.ooovem is a reuu-ch and development system. It is dnignad to
develop lnd prove thc bhardware, procedures and techniques necessary for « °
. 8eries of military satellite systm and to train the Air Force officers
and airman necessary to operate then

As such, Discovererisgoingtobeamundrormtine, mcrealingour _
techn:l.cl.l knovhow, extending our beachheed in space-and bolstering our
ability to deter aggressicn thrwgh mtm of sufficient military
povartoprmnintheeventmaresttum

-7-




'Presentation of Diéepva'er XIV Capsule 29 Nov 1960

Am_mmmommvmon(m
UNITED STATES AIR FORCE
.mrmummwa,mmd-mcmm

ﬁnm/ma Harris/2705

2. The program, at this time, indicates that I Gen Elwood (Pete)
Quesada will be the rrincipal speaker at the dinner. Your presenta-
tion of the plaque accompenying the capsule will be made to Lt Gen

- E. Todﬂ.orhisDeputy, )hJG‘qx!l?rouplﬂ.ller, Jr. The dinner will
be held at 12 Noon December at the Biltmore Hotel, Dayton, Ohig.

>
3. A confirmed pro is being forwarded by AMC Qffice of Information
BhDrtJJo —

[
Lt Colonel, USAF -

U o
Director of 'Inromt:lon /’ v (f?
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57TH
Anniversa.ry

of Flight
Subcommittee

Goorgs D. Andrews
Hans Belitz

James W. Jacobs
Earl V. Johason
William G. Kisfaber
G. E. Lelsnd

John Lombard

R. J. Mclirath
Lewis E. Michae!
Dr. J. E. Miller
Joha H. Murphy

L. E. O'Neil

Dr. Richard J, Sievers
Robert J. Simons

EV. Svoen | - S7TH ANNIVERSARY
G. E. Woller, Chairman, Avistion Committss § OF POWERED FLIGHT
Norvell Clarkson, Staff Director :

NOON ... DECEMBER 16,1960... BILTMORE HOTEL ... DAYTON, 0HIO
Dayin Arva Chasberof Conmercs  Araivesay of Flight Subcommitivn.  Aviatin Committse



ELWOOD R. QUESADA entared the Ay Air
Service Primaty Flying Sehool in 1924 to
start a beilliaat Air Force career. When he
rotired in 1951 he was commander of Joint

Task Force Three. Sihce then he has been
associated with private industries in various
executive capacities. He became Special
Assistantto the President on avistion matters
in 1957, and on November 1, 1958 was ap-
pointed Administrator of the new Fedsral
Aviation Agency. This organization is the
successor to both the Civil Asronastics Ad-
ministration and the Airways Modernization
Board, It is responsible for allocating the
nafion's air space by developing and operat-
ing a national air navigation and traffic con-
trol system.

o
The speaker | The pr&gram
Efwood R. Quesada '

Administrator
Federal Aviation Agency

Pmldh(...............................Bn.cuhy,PmMDmAmcbnhmcuum
SttSnuIidBm..............................Soh:llllinnm;acmmm:mybum
llvoutlu Rabbi Joseph S. Weizenbaum

Preseatation of Discoverer 4 Space Capsue........................ Major Geseral O.L. Rtiand, USAF
Commander, Ballistic Missile Division

Acuphnuofbbunmll:uut:mlh-...................... Major General Troup Miller, Jr., USAF
- " Vice Commander, Air University

Pmuhtlud?luu............';..'.........................‘....Colonolll'.I;CnI;IISAF
Commander, Orieatation Group

AcupunenfPlaqio..................................B.E.lollct.cmli-,hlalonCollmu
. ‘ Dayton Area Chamber of Commerce

lntndltﬁuof&mlm 8. D. Claffey
Mduu.ElwoodRQusm
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D l/{‘/l// " DISCOVERER XIV CAPSULE
7

THEAAERIAL RECOVERY OF AN

(
/ ()/ EARTH ORBITING BODY
]

LAUNCHED 18 AUGUST 1960 - RECOVERED 19 AUGUST 1960
PRESENTED TO THE AIR FORCE MUSEUM
BY .
MAJOR GENERAL 0.J. RII’LAND/ a
COMMANDER, AFEMD
AIR RESEARCH AND DEVELOPMENT COMMARD



; REMARKS AT PRESENTATION OF DISCOVERER CAPSULE
TO THE AIR FORCE MUSEUM - 16 DECEMBER 1960

GUESTS, LADIES AND GENTLEMEN ---- MY PURPOSE IN

§
1/ b -
: COMING HERE IS TO _@:_"‘pmﬁn O THE{UNITED STATES AIR
-
ST /Y THE [ s Pprnee

< FORCE MUSEU. TH-EP COVERED/FROM TRE AN

| dL&), go NV‘ )
J,Emsc OVERER 3§ SATELLITE. W,e/

THIS IS INDEED AN HISTORJC OCCASION,] AND I TAKE PAR

p‘—rnmi
ﬂrPVR\OFESSIONAL SATISFACTION. FIFTY-SEVEN YEARS AGO

ﬂ{/»o' TOMORROW, THE WRIGHT BROTHERS --- FOR WHOM THIS
. MUSEUM AND THIS BASE ARE NAMED --- MADE THE FIRST

SUCCESSFUL CONTROLLED POWERED AIRPLANE FLIGHT FROM

THE SANDS OF KITTY HAWK. %

v




; PRECISELY F IFTY-THREE YE AGO TODAY THX72 ERONAUTJCAL
‘. ‘ DIVISION OF TNAL CORPS~I8S > Z'Ils}’z.’

Mﬁ% "_A- _-
FOR BIDSAFOE 4’/

H h DRA S L. .}' s 1
) ] ". OF E FAg{ OF MO, HISTORY

N ONLY T ILLUSTRATE WHAT I BELIEVE TO BE A SALIENT POINT.

/ : e ——r e
o - -3,

. .
7'IS JUST THIS IN THE LIFETIME OF A SINGLE MAN, THE
e r— ‘4‘- g . . .

AIRPLANE HAS EVOLVED FROM THE CRUDEST WINGED CONTRAPTION

. - -
St . go

POSSIBLE, TO A SUPERSONIC, HIGH-FLYING, OCEAN-SPANNING




' .

THE FACT THAT WE ﬁE-—P’REA/RED TO COPE WITH THE

CHALLENGES OF SPACE IS, 1 FEEL, WELL DEMONSTRATED

BY THE OCCASION WHICH BRINGS US;\'“I;OGETI-ER HER.E TODAY.

: z THIS PIECE OF MAN-MADE HARDWA.R.E HAS BEEN SENT WHIRLiNG
t‘)’( AROUND THE GLOBE BEYOND THE ATMOSPHERE, mnTmN

SNATCHED OUT OF THIN AIR TO BECOME THE FIRST ORBITING

\ QD VEHICLE EVER AERIALLY RETRIEVED FROM ORBIT.

y V . RTHERMORE, I THINK IT IS INDICATIVE OF THE RAPID

( AUGUST 19, THAT WE HAVE TWICE-MORE DEMONSTRATED OUR

| ABILITY TO ORBIT AND RECOVER VEHICLES IN THIS MANNER.

)

OTHING COULD BE NEWER, OR MORE EXCITING TO OUR

IMAGINATIONS, THAN SPACE. TRUE, SPACE HAS ALWAYS BEEN

THERE, BUT/T HAS NEVER BEEN SO CLOSE TO OUR GRASP.

//’,77/; pﬁv'/ /‘@}




NOW WE SEE IT AS THE FRONTIER WITH THE BUILT-IN FUTURE.

IT REPRESENTS THE BROADEST KIND OF CHALLENGE. IT

AFFORDS INFINITE OPPORTUNITIES FOR EXPLORATION,

ADVENTURE, AND ANALYSIS. IT IS THE NEW DIMENSION OF

TREMENDOUS POTENTIAL.

N THE U.S. AIR FORCE IS TO MAKE CERTAIN

THAT }HOSE REGIONS BEYOND OUR EARi‘H's ATMOSPHERE

ARE MADE SECURE FOR PEACEFUL PURPOSES IF THE FAR- N

REACHING POTENTIALS OF SPACE ARE TO BE FULLY REALIZED.
THIS IS THE JOB WE HAVE U_NDERTAKEN WITH OUR SERIES

OF DISCOVERER SATELLITES. WITH REGARD TO SPACE, 1

| SUGGEST THAT WE ARE JUST ABOUT IN THE SAME POSITION

TODAY THAT WE WERE WITH RESPECT TO THE AIRPLANE FIFTY




THE SIGNIFICANCE OF THAT COMPARISON, ISUSPECT, IS
APPARENT HERE TODAY. . WE ARE GREATLY ENCOURAGED
BY THE PROGRESS WE HAVE MADE. WE ARE CONFIDENT

OF MUCH GREATER PROGRESS ALONG THE VAST BROAD

. . - .
ot ve

SPECTRUM OF SPACE IN THE DAYS AND YEARS AHEAD,
. NOW IT GIVES ME A GREAT DEAL OF PLEASURE TO
PRESENT TO THE AIR FORCE MUSEUM, ON BEHALF OF THE

. AIR RESEARCH AND DEVELOPMENT COMMAND, THIS CAPSULE

FROM THE AIR FORCE DISCOVERER XIV SATELLITE,

-
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A,:,r.?crca Plant Repress:cailve o sanuzry 29, 1962
Page Two . O-l3zal-1y o
B, - A8 st forth 1n sroaler detasy sudssquertly. in

thit rapart and aiss in Lreilous ropurts mada to the ALy
Farea, thors anrs as laz0d oy and 2083501y more, indopondenc
possitls causes of the Twiduws, T nwolew TaJuris Budmitted
bo tha Alr Fopse, Contvetor iind ¢ L 3nkod 28 SO The wost
1181y cause of ths faflurd; it ~ W mevgnized, towavey,
thet suen Gpedulatbion’in. nov CORCICTIVE Lt 22 the ecause of
thr fallura, . o .

3. ' Thure mes boos Juss dacicatlicn thas she Ale
Forco beliuves tnag. farlity Contractopr Meesdurey eqatributag.
Vo the causas of +ia Tallure bus Cortragtoprts waiesiloacion
elecarly negates that SeesiDilily, 3ven AP i+ Mo ahldzad that
tha falluie was dug Ly o wiring Shzuge ©a $9¢ cars2cior ang
Bubsaguent flisns IRoLr ey raplacensnt wobay Cuiiloact AP &b
(eh7)=730, and a3 HIted AoVE thers 15 1o eloep Guy avideszoe .
At this was the €232, 1% eamuot o eonci.ad s tha Tallame
Pe3udind frem irsdagoncs op faclsy Cortricron proccduvres. Taie
Wirlng ehance g [ SR X O] Ly tre imncares of an aporspriacae
Eagzinsoping Ovcim LN EIC0M e wWeSH exXisting Contraetor o1 O
cedurey, Pay .- SARGER Lag AL $hopizad dke sabsequent Slisht
PUCIPRARSD POOIATeSERY 14 30 10 accordernce. with standare
Contrzsvor prozadupss WICH Puguired, amons other viadrgs,
doc.eatation of the Teplasevnnt and 8 roview of a3l previocus
2aglhonping . papep on Taw Corltrol Bleetrerics Eaebly, Lo
eluding the gagireering Ovier yadnp whico (o poavieua wiring
ekange wag mada, It is L200MeRt L0 eridianing tam that the
ensinzoe, pursuant to stardard Contrastap precaiures, getually
reviowsd the daglizserin: onder i Gu2siisn. 43 s mepult of
an w0107 in ancineardng Jutamsit, howa ver, Ne eondliuded that
the meplacenmant of ths . f1sht prosrasgse effootively removed
e pravicus wiping chx@d and that interchanssavllity ras
thezfors nst affected, TrareaPtor, and agair, in secordgnes
- Uita Contyrsetop Progaduivs, the Control ZRlectverios AS3ombdly
©13 subjectod to tag receszary Iaboratory funetionzl slizcikont,
Lnelnalng rate EyTd polsprity ehaoks., 9he eeorss off the ‘
Hanufecouriog Tachntels., o actuwally Pariorned these lattep
clIeks, 28 well a8 tra in3psccion Paper, indicats that cha
ritch rate, wmals enging asiuntor airsutt wan oparable. It
13, of couise, Posuible, as hae baen sugzeatad Iin previous '
T erts; that the glaculé og Quastion was in fact discontinuuys
bt the Teehniclas crred e nis reading of ths thre:
w- o208 Invelved in sho sets HYTO palavity chocks, Caralul
Slnrrenee Lo the CXi8tics Coentracbor ITocedurva, howsvar,

- 7Tulé nave alinlraved its peasivle vipor, Thus, aver with
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regpet to thls cre Juspected cause of fallure, 12 gvatlladle
evideses woniy indicate hat an ersop in eaginuaning Judgnent
eounled with a PO3IsLLIe zodisioral naman arvor on the P35 of
2 manufeeturing tecknic i sLiner than inadoquate Contractoy

procadures nay have hanp o <3ube of failure,
6. 'sz:béaqa;a:ﬁ. 53 the Socatar fallur Contrastor

Diveddurea Mave boss inrtind 6 4 oflory vo miniuie furthey
thz poselbllity of W n erven ana selnevee of sueh a -
Srldvrg., It Cees mob Foliow fram it riun Llasvar, thas
Coibracion Proseluras uhlen wape v -.i. Ml aviar 1 the
3003ter fallury vemm: Ladrquase, &0 5 o oos COLLITL T, bhe
sviderce irdicates tuo: Y cerefully JoMi,otvy by Ptz
aceldint prcesdorys tiv 208310446y ¢ o i LNz Trom the
SuLpsoied 'savia disess .2 in Somy Qefall 4 5 Irecudiag
SIESepN wouid de ¢ii liaicéld,. roesiuma ol W) typ? La
qee3ticn are never o Sis.  They ame dunzatly e¥olutionary,
This 13 partieularly e In tho Sevalenionial costext of - .
tas pregsent proklen, s 8 reRult of anglysts of ine PSSl

- ble caunas uf h2 Besziur fallure, 1t Rao bron ceiemuined

st certain proesdurcd Selinerents would furgh.s picinize
ths ehancam of en DILlzrungo of such a doojtap fatiure,
Tais 43 bt anoinisr logical utep in tra avalution of Cone
- traetor Frovadures, : - - .

7. i eddivionsl ang highly melevant faator fop
sonsldaration is the Thow bocster'a ovese-all mecrd of
suces3a (presently 93%) in he Mscaveyer procradg, ° Tais
- faclor cannot ba Igtopad in evaluatics the adoquasy of

Procsdures; indsad, it ean bs araund Witi: consicerable
“Pforae thad L% i3 the ultimste 3t of 03 adequasy of proe
Qﬂﬁmso . ’ o

8, Attashed a3 RXbIBIt “B* ars Contractors ve-
Sponsaes to. the sposific Quaations which your office Pequestad "
Cuntracter to arsuoy,’ ' .

VI O o dulo Conirastor has ot besn provided with
2 statousnt of a spacifts roason for the Govornmang's belict
trat Contractor is 11abls n this matter., Based wpon Cone -
tactcyis reinvastization o Wnis catter, it 18 siucarely
selisvad and respectindly submittad that thare axiots no
sound legel baais upos which Contrasten sould s 2034 liable
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. .' Top the sudlect fuss,. 1e, newever, addigtional suforsation
’ 18 drsiced, we will ¥2 nappy to Ccopzraty with youys oflieca
La 228¢253 to gbials i, : & :

UCUOLAS AIRCRAFZ CONPAWY, INC,
: i :
| Easuan L. Dotson
Assistant Counsel
NIDs gt
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INTERTM REPORT OF DISCOVERER XXVIT mATripe | Q L w"\\w_.,

I~ INTRODUCTTON . ' ‘i

General Counsel, Secretary af the Alr Force, specifying the tpe o
investigation and legal reviey desired. Mg vas followed by a Letter
£r . '

Discoverer XXVIT consiste_d: of a Douglag Model IM-21 Booster
(S/X 322) ang o Lockheed Moge], 6205 Agens g Becond stage ang
orbital vehicle (/8 1110). ;

from the regt op the controy SYstem. A detaijeq analysig concerning
' Cause of thig ma.lnznction,, and the'corrective action to pe
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The conclusion is that the circuit wag open between points "en
8 is

and "g" gince thi the only condition that could satisry__an
the conditions encountered in flight. . )

modified Plug fram the main engine shaping network. Records indicate
,that the Programmer commectgy Was never modiffed o match the :

The best engineering estimate 15 that the pitch rate loop was open:
Prior to liftore because of a wiring errar. : _

1
III. CORTRACTUAL PROVISIONS !

A. DAC gpac

because the contract file. shows that 3 not been ace ted by
the Air Force at the time or Ietter Contract 582 and g A 13 to Contract kot
definitizing cCN 13 provided rfor modification Oosters 320, 320 3

(Ex 9) at santa Monica. On the same
wes shipped to . ' )
. » '-- - . . ) . : 2 s - : . - . .



[C. 'The test Procedure vhich first indicateq the discrepancy in
electrical continuity between the Flight Controller and the connecting S
Plug to the Flight Prograjmer was Tp TI9TTT9 - "Finctional Test - N——
Procedure - Flight Controller (BTL)" which appears to be a requirement _ :
" by DAC as part of Flight test Preparation and checkout under Contract
AF Ok (647)-759 Ttem 1A(2) of the Statement of Work (Ex 16). A

this charge to have been 1n error 8nd ;properly charged to Letter -
Contract 582. (Ex 19). . : )

D. Modification work is however authorized by Item IB of the
launch support contract . 759. The re onsibility for spares (hich
- ¥Were not available at the critical timesy is the Govermment's under .
- Item IITP. fhe flight tegt preparation and conduct ig provided for
by Item IITC which incorporates by reference "Systems Supplement No. 1 -
Responsibilities, Procedures and Authorization for AFmMp Activities
at'Vandenberg AFB" dated 13 August 1959. (mx 168) .

, E. Ietter Contract 582 incorporates a Government Furnisheq Prope
Clause contained in Paragraph 24 of Bagie Agreement - 7273 (B¢ 20) and
Contract 759 incorporates .a Government, Property Clauge contained in
Paragraph 19 as amended qf Basic Agreement 7361 (Bxh




(TY axi or'substantially all of the Contractor'g

: business, or
(1) A or substanti,
) operations at any one plant op Sepexute location

in which thig contract ig be : )

(rII) A Seperate and complete major industrial ot

' : . operation in connection with the performance C

S o e of ‘this contract; op. . :

‘Contractor due to the willrul nisconduct or laak L
‘ of good faith on the part of any of it'g directors s N
. officers or other Teépregentativeg mentioned in _ . .
R subparagriph (4) above,

© . P. Contract 159 inqo;p&ateé i:y Pa-rag' aph D’{ of Basgic Agreement
" -T361 the following provision; . .
. "Standards of i';lork:
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. whi .
88 a launch requirement in Contract 759 1is Part I, Ttem 1A which Provides:
“The Contractor ghal] brovide the Sservices and supplies necessary to
maintain a capabili ty, to launch Discoverer type-vehicles at a rate of
(cLAssm:zn) ach per month and shajy launch Discoverer type ‘vehicles
as directed by the Govermment, oo™ Ietter Contract 582 contemplateg s

C. Unfortunately, tnig 1, & very camples cOnIracltuaJ. situation

Contract; .582 Contract Number AFOL(695) -2 por the past three 3
months, He stateg that negotiators ing raised the point ag
to er Letter Contract 582, was a lsunch contract (Exhibit 22, Para 1)

aspects; of the negotiationg. The buyer alse states 1t was never the
‘intent of the Air Force to meke sych Provision. ' mhe Regotiations on

322. Of course the fact ‘that the work contemplated by thig contract
appears to have. been sdbsthntia]ly'canplebed makes any ba.rsaining on. ‘
this point difficult, : ‘ ‘

has been well esteblizhed that faillures are tq pe expected ang
. percentage-wigg 1t's ‘success with Thor type




—— ..

SM 38822, we may consider the proximate cause of the failure to be

the wiring eérror accamplished during TP TI9TTT9. 'This requires a
consideration of the Govermment Property Clause. ! -

| 13 April 1961. There Sppears however, to have been some understandable

confusion on‘the part of the Property administrators ang auditors as

to which of the three contracts involved covered vhat vork. Both

Contract 582 would have covered all such work, but, as we have seen,
DAC 322 was an unusual case and the greater part of the work wag

R




(=) 'EI.!he failure on the part of the project engineer, as
épproval authority for EO 2796676, (Ex 18) to
. .- properly designate the chasge accomplished as a
’ noninterchangeable change and the failure on tha_ ]
. part of DAC supervisory engineers to establigh such
" procedure. See letter RWRXQ dated 12. December 1961

7
3
:
;
]
8
E
g

i . (b) Pailure on the part of DAC mansgement engineering
personnel to provide a procedure for recording of
i - values shown .on neter readings in order to demand
' ) %eta.ilg«)l ettention of the technicians in.TP TT9TTTO
. m 2 . ~ ‘

v . Ye) TFailure on the part of DAC management to provide
' : for the painting or marking ‘of noninterchangeeble
parts at VAFB Test Site in spite of the fact that

such wag required at the Santa Monica Plant. DAC .
' ‘Memo from the Chief Drafteman's Office.CDOM-692(Ex 27).

L E'i'(d.).mmreon;bhepartorDougl'asopentingengineer

Voo his attentioh by the technician during TTI7LT9. - Bee
o Memo dated 18 August 1961 from VQE (Bx 28), and
Douglas Memo A288-GW-6101k (Ex 29). (This informabion
was relayed by word of mouth to AF personnel and ,
it is presently being ‘verified.) :

H. The concept of lack of good faith is & slippery one, much as

© that of gross negligence, although it cannot be equated to' it. Although
': the background for the ASPR GP Clause is'not available for research, it

. would appear that the concept of gross negligence, which is well known
to the law of bailments, was deliberately amitted to avoid the argument
that any negligence » with an epithet added, would hold the contractor
liable. Nevertheless, there is a.Iine of cases, more usually applicable
to purchase and insurance situationg » which provide: ' '

-

A 'wa.nt of that caution and dilligence which an honest

man of ordinary prudence is accustomed to exercising in °
making purchases is, in judgment of law, a vant of good -
faith." Pringle v. Phillips, 7 NY Super (58andf.) 157,165;
Mirrey v. Wiley, 127°Pp. (2a) 112, 121, 169 0r;361; Siano
Ve Helvering, ’ (DcCo, NCJQ)'! 13 Fo s‘m_po 776,' 7&0 .

facts and circumstances.

i . . £y nL nwl ot .;N-“L—W— ;
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"Good faith of parties entering into settlement 1s 1ike
* | honest intent or a state of mind mage knowm by -acts ang
ot " circumstances and can be.proved by such ag well as by direct
and positive testimony, " Sowder v. ILawrence, 28 p, 921,
923, 129 Xan. 135, |

, There is a dearth of cases in which the BCA hag made Tindings of
T la.ck of good fa.ith..

V. CONCHJSIONS:‘ ‘

contained in both Contract 759 - Launch Support (CP#F) and Letter
Contract 582 mhor Modification (FpI). Although 1t was originally the
intent of the Adr Force to consider Contract 759 the applicable contract
it is possible under these circumstances.to negotiate it into Letter '

of -dispute in the present negotiationg.

By ' The basto Lability bt g 15 £op tp Loss of the Mor booster,
. Howeve}, 1t must be remembered that {f

; I:):.////), 575 P8 /}‘/,,}',,;,},’/),'
i;for the loss of the -booster/ ,
' . ///////////////////////,///////////. ///un///////ﬂ///n”/””
flow a Jiability for

'//////// 7/ ////”,/////II///I”I”//////I////II.:’/I/I//// / e/
and payload, and launch 72 it

"_thishtterupectmight NYOXH A st 7 t/" ‘ e
ot be considered at thig time, - . : : b
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VI. RECOMMENDATIONS
It is recomended that:

A. DAC be required to take into consideration ithe loss ocassioned
by the Air Force as to DAC Booster 322 in negotiations for definitization
of Ietter Contract 582, ) '

Property under any other contract unless policy considerations of
emphasizing contractor's standards of reliability intervenme. '

C. “In the latter case, it is recoumended that a case be prepared

based primarily on IV @. 2 (d) recognizing that, although a possible
case for Jia,pility-on the part of DAC ‘exists, it 18 not a strong one,

Exhibits Iisted on Separate Sheet

Major, USAF :
Staff Judge Advocate . . . '
Space Systems Division (arsc) S
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Questions of Fact
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Package Tally -
Package Tally (receipjhed.)
Statement of Mr. McFadden ) |
DD Form 1149 | ‘
AF -Fom 1005

Chronological history DAC 322

15 - Anthorization to accept boosters 298 & 300 nthom-. checkout

&15A

17 -
& 17A
18

&18A
..'19 .

103 -

=

23 -

25 -

- . Contract AF 04(61&7)-759 {sBorEr— Trensmitted under separate cover)

EO TI9TT19
'g0 2796676

AG letter rega.rd.tng Costs .

Besponsibilities, Procedures & Organization for AFEMD .
. Aetivities at Va.ndenberg AFB - 117L Program
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Removal Card

Douglas St!a.nda.rd Practice Memo - SPM-AIIB-lOOl

(Douglas procedure at Missile Test Site A4S Sacramento

similar to procedures authorized at A-31 Vandenberg AFB
not presently available.) _ . )
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BXHIBIT “B"

1. ¥What was the cause of failure of DAC 3227

‘The cause of i:he failure of Discoverer Booster 322 can-.'

not be precisely ascertained., The fallure was due to an
instability which developed in the main engine Pltch rate’
loop, and a technical analysis of the telemetry records
indicates that this 1oop provably developsd an open
circult at lift-off. The orun elrcult may have been
present prior to launch since the avtomatic launch
equipment did not verify this nortion of the cireuitry.
Earlier check-out records indicate that the rate loop

was functioning properly. Ho.over, an examination o the
engineering paper indicates thai the piltch rate, mhia
englne actuator circuis may nave been open due to a
salvage rework having been zorformed on this particuler
missile booster. This rework created a non-interchangea~
ble situation, and the subsequent »eplacement of the £lizht
programmer without recognition of this fact could have
created the open’circult, It should be noted, as zet
forth in greater detail in prior reporits to the Air Force,
that the fallure to recognizs thils non-interchangecabllity,
was not due to inadequate brocedures, but, rather, was
due to an error in engincering judgment on the part of a
certalin design -engineer. The engineering evaluation of
this fallure has indicated that other malfunctions in the
pitch rate, main engine actuator circuit could have
ocreated the identical flight failure. The circuit in
question contains components which are subject to mal-
funotion modes which could have produced the flight
fallure. PFor example, it io possible that the flight
fgilure could have been caused by the failure of a
capacitor in the pitch rate, main englne actuator

. circuit. Because of this poasibility a redesign was

made which removed Buch capacitor from the yaw and pitch
rate clrcuits and deleted the requirement for routin: '

-these circuits through the connector in question,

2. VWho was the hi 8t _approval authority for E.d.
A autioriz Trewll 0 e on e
« connector o A an t was 8 t Le

The highest approval authority for E.O. 2796676 was Mr.
W. H. Whatley, Group Englneer, Vehicle Electronics
Sectlion, VAPFB Field -Station.

-1- -
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3. Was this des ated as a non-interc "eéble
moﬁITicaEIon% I nov, wﬁi noE? E

- EO 2796676 contained no statement as to the interchange-

abllity of the items after the rewiring change. Since
che change was a salvage modification and the basic
Santa Monica production corfiguration was not atffected,
the Field Station policy in effect at that time did not
require the identification of non-interchangeability.
If production interchangeability had been affected, then
the standard Dogg%as procedure (Standard Practice ifemo-

) would insupre review at Santa Monica
in order that the production drawings be changed as
hecessary to-eliminate the problem on subsequent units.

The olted Standard Practice Memorandum is attachad as
Exhibit "m1", , : ’

b, Vas the lack of such designation in accordance

with estabiished DAC procedure? it 80, who was
the E%EEesE angrov authiority for this procedure

and wnat was 8 e

There was no Douglas'policy or procedure requiring a ‘
Tield station change to be designaied as Interchangeabile

or non-interchangeable, if Santa Monica production was
not affected. .

. 5. Yhat was the DAC man ement and supervisors structufe
or the DAL Fleld SEa%ion.aE thaenge AFB during the
.month of 33;11 10617 " ‘

——

Attached as Exhiblt "B2", ia an organisation ohavt which
sets forth the management and supervisory structure of
the VAFB Field Station during the month of July, 1961,

"6. Who was the highest a roval authority for the
8 atlon of the new , programmer Tor
i —and what was his )

* The highest approval authority for the 1nsta11ation of

the new flight programmer for DAC 322 was D. K. PFrayne, -
Design-Engineer, Vehicle Kleotronics Section, VAFB Field -
Station, In addition it was necegsary that a test pro-
cedure change be made in order to assure that the replace~

- ment part functioned propserly in the system. This test

procedure change was established b E.Q0. No. T797779-
Variation, dated July 14, 1961, Tﬁe highest approval
authority for this E.O, was W. H. Whatley, Group Engineer,

Vehicle Electronics Section, VAFB Field Station.
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7. Was & or anyvone notlifiecd at
» atlion o

The effect the earlier rewiring change accomplished

under E.Q. 2796676, might have on "the flight progrommer
replacement was considered by Nr. D. X. Frayne, Design
: ineer, at the time of the replacement. Pursuant to
standard Contractor procedurca, Mr. Froyne reviewed the
éngineering orders written €£321n9%v both fliecnt progran-
mers and e€rroneously concluced that interchangeability
was not affected. BHr, W. H, Wmasley, Groud EZngineer,
reviewed and approved thy procecure modification, E.O.
TTITTT9-Variation, daced July 14, 1961, the morning
following the progroimser replacenent, Since this vari-
ation E.O, dealt only with = teost procedure modification,
Mr. Whatley neither recognized nor haé reason to recognize
that .tnterohangeabili’cy was affecied. ’ ‘

8. Who was the highest approval authority for TP
TIoTIT9 used .’uﬁ ’Efi‘e H%"-x' BLLGing o

The rate gyro polarity checits were acgamnplished under ,
Test Procedure 7797 79, a3 revised by E.O, 1797T79-Vari-
atlon, dated July 14, 1961 ang not under Test Procedure
TT97179. The highest approval authority for Test Procedurs
TI9TTTO was W. H, ‘Whatley, Croup Englneer, Vehicle Elec-
‘tronlcs Section, VAFD Pleld Station. K ' N

Semeens. sk eress mmmes mpen

e R e L

- w

9. ¥ho were tie individuals who ran the rate
1ari hocks undor the above TPT =

polarity

CHSC

The rate gyro nolarity checks were accomplished uncey

Test Procedure 7797

and were signed-off by Junic}}i Sl?iromizu, Inspector, on

" July 11, 1¢ 1
10. Did each.
who d1d?

9, as I‘eViﬂed by Eo 0. 7797779-\78.!‘1-
atlon, dated July 14, 1951, The rate gyro polarity cheoks
W accomplished by R. L. Burns, Nanufacturing Technician,

wno

The meter read
fagturing Tech

ings were witnessed by R. L, Burns, Manu-
niclan. The Inspector, Junichi Shironizu,

has stated that he does not recall witnessing these

yarticular met
wltness meter

er indicatione, but that -he normally does
readings during thls type of test,

-3~
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1. What was the cause of fzilure of DAC 3227

‘The cause of the railurc of Discoverer Booster 322 can-
not be precisely asccrtained. The fallure wed due to an 4
inatabllity which developed inm “ha wuain ensine pitch rate
loop, and & tecanical analyuls of the telemetry records
indicates that this 2ocp proewadly davelicpad an open
clrcuit at 1lift-olf. iz cron elwcuit may have been
present prior to liuach dince the cutcmasie launch
equipment did noct vsrify thiz sorticn of Lue cireultry.
Earlier checit-out records inciccie thai ths rate loop

was functloning properly. ulover, an cxaminetion of the
engineering papor indicates 7has tho pitech rate, mkin
engline actuator circ L@y nove been opan due to a
salvage reworik havins boen sorforamed on this rarticular

rissile booster. his rowork erzated a non-interchaniec-

ble situation, and tie Zubscduent »eplacement of the flizat

programmer wlthous roceusnitlcn of this facet could have
created the open’circuit. It should bz noted, &3 set
forth in gresicr detail in prior reports to the Air Force,
that the faillurs to vecognizc tnis non-inverchangcablility -
was not due to Ilnadequate proczduras, buvs rather, was.
due to an error in englneering judgusnt on the part of a
certain deslgn engincer, e cagineering ovaluation of
this fallure has indicated that other melfunctions in the
plteh rate, main =nzine actuasor circult could have .
cereated the idenlbical £light failure. The circuit in
questlon contalns componants which are subject to mal-
function modes -iiich could have produced the flight
faliure. Por ciauwple, it is possible that the £light
failure could have been caused by the failure of a
capacitor in' the »itch rate, maln engine actuator

circult. Iocause cof this possibility a redesizn was

made which xuicved such capacitor from the Yaw and pitch
rate circuiis and delefed the requirsment for routing
these circuits throush the connector in question,

2. lho was the hilghest approval authority for .0.
2796670 tuthorizing reviring of the pib on the

connector- of she ORA an

The highest wpprovel authority for B.O. 2796676 was Mp.
W. H. Whatley, Croup Englneer, Vehicle Eleetronles -
Seetlon, VARPEZ Field -Station. ‘

FﬁRfOanjﬁ“%tﬁﬂffNVEr—_ ‘ N~




3. Has this desiznated as a non-interchangeable
moaitlcationy 1T noG, WAy not? '

- EO 2790676 contained no statement as to the interchange-
abillity of thHe ivens after the rewiring change., Since
vhe change was a salvage :nodification and the basic
Senta Monlca production configuration was not affeccted,
tno Field Station policy in effect 2t that time did not
require the identification of non-interchangeablllity.

If production Interchangeabllity had been affected, then
the standard Douglas procedure {Standard Practice liemo-
randum AS5-304-183C) would insure review at Santa Monica
in order that the produetion drawings be changed as
necessary to eliminate the problem on subsequent units.
The clted Standard lractice Momorandum is attachud as
Exhibit “m1", ,

4.  Was tke lack of such desisnation in accordance

with establizhed DAC Drocoinre? iF 80, who was

he DoTOVA Vil

1ghest aporoval authorivy foe Tals Droccdire
and what was ais titled

There was no-Dougias policy or procadure requiring a
field station change to be designi.cad as Interchangeable
or non-interchanzcable, if Santa llonica production was
not affecizd.

and supervisory structure
arqenserg J

5. ¥hat was the DAC nanagzement
ol tie DAL field Sta on av

3 during the

month of ﬁuiv, 10012

Avtached as Exhibli “Ba"; la an organlzation chart which
sets forth the management and supervisory structure of ’
the VAFB Field Station curing the month of July, 1861,

6.  Who was the hichest approval authority fop the
nsivallation of The new Ilisht OLOLPANMET For
DAC 322 and vhat woB nls Title

The highest approval authority for the instellation of
the new flight prograrmer for DAC 322 was D. K. Frayne,
Design Englneer, Vehicle Electroniecs Section, VAFB Field
tation., In addision it was necessary that a test pro-
cedure change be made in order to assure that the replace-
ment part funciioned properly in the system, This test
pProcedurc chenge was established by E.0. No. 7797779~
Variation, dated July 14, 1951. whe highest approval
authority for this E.0. was W. H. Whatley, Group Engineer,
Vehicle Xleectronics Scction, VAFB Field Station.

-2“



7. UVas ! op anyone notificd at the tims of the
- Instailation of he new L1imht programier vhat
this chanme would not correct_the rravious change
accom T:l.sﬁeﬁ b «0d & 07 80, WhO nO ed
him and wr ; D

#what acctlon was token

The effect the eariion reuiring chanzoe accorplished
under E.0. 2795070, might have on ‘the £1light progrormer
replacement was considerod by . D, . Frayne, Design
Engineer, at tho tine of the »eoplaccnmens, Pursuant to
Stardard Contructor procedures, Mr. Frayne reviewed the
engineering orders uritten ©55inas both flicht program-
mers and erroneocusly concluced taat Lhserehanzgeability
was not affested. v, ¥. H, vinavley, Juovn ingineer,
reviewed and sporovad sag proceodure modiilcubion, R.O.
TITITTTS-Vartatlon, dzoed July 14, 1961, the morning
-following ‘the prosr: iice revlaciuent, Since thie vari-
ation E.0, dealt oniy with & veas procadure modiiication,
Mr. Vhatley neither reeognized nor had resson to recoznize
that interchanges 11ity was affected, E

8. Vho was tho hichest approval authorisy for TP
Y, used in the Ria ruiiGingy

"The rate myro polerity caecks were aceaunlisied under
Test Procedure 7797779, as roviced by 2.0. 7797779-Vari-
atlon, dated Juiy 14, 1961 zrg not under Test Procedure
TI97179. The niznest approval authority for Test Procedurs -
TT9TTT9 was 4. H. Yhatley, Group Englnecer, Vehicle Elec-
tronics Section, YAID Fleld ctatlon. )

9. Uho were to Individuals who ran the rate o
poTariiy chichs undor tnd evova TP7T ——— =

The rate gyro polurity checks were accomplished under

Test Procedure TI9TT79, as revised by R.O. T797T775-Vari-~
atlon, dated July 14, 1951. The rate gyro polarity checks
were accompliched by R. L, Durng, Hamufaeturing Technician,
‘and were signeli-off by Junichi Shiromizu, Incpector; on
July 11, 1961. ; -

.J.O. Did eacn. individusl see the meter readi ? _If not,

S —————

The meter readings were witnessed by R, L. Burns, Manu-
facturing Technicisn. The Inspector, Juniahi Shiromizu,
has stated that hu doos not recall witnessing these
varticulay meter indications, but that-he normally does
witness meter readings during this type of test.

/
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