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FORWARD
\

This report presents the findings of the Accident Investigation Board investi-
gating the explosion of Misgile IF during static firing S1-613-14-01 at-Sycamore-
-Ganyon Test Site Sl., ThisiTepart A includes all pertinent information available
to date, -and will be appended as additional information. becomes available, -

The Board and Committee perscnnel assignments sre presented il Section 6.9 of
this report.
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Change Identification and Control Number
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Delta Pressure Cutoff
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Fill and drain
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General Dynamics/Astronautics
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Goverpment Material Authorization
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Head' suppression

hydraulic
Installation/install
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Instrumentation Requirements List
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Iogic Signal Responder
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North American Aviation
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Naval Air Station
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1LIST OF ABBREVIATIONS (Coxtinued)

P.A. - "Public address

PCU _ - Ppeumatic control unit
Pneu. - Pneumatic

Prop. - Propulsion

Ps — Pressure switch.
psi _ - -Pounds per square inch
psig - DPounds pex inch gage

_ P ° - Propellant utilization
Quad. - Quadrant
RCC - Rough Combustion Cutof
R &D - Research and Development
Reg. - Regulator

RP-1. - Rocket Propellant number 1
rpom - ‘Revolutions 'per minute

R/V = Re-entry vehicle

SN . - Serial number

SPGG - Solid propellant, gas gensrator
Sply - Supply

Sust, - Sustainer

STL. - Space Technology Laboratories
Syc. - Sycamore

Syst. - System

TGSE - Test Grourd Support Equipment
TO . -~ Technical order

TRIC, - Triclorethyene

TVA = - Temporary Varience Authorization

Vi - Vernier engine number 1
V2 | - Vernier engine number 2
Vern. - Vernier

"Vlv. - Valve
VM - Vendor Part Modification

VN - Vendor number
Xducer.~ Transducer
Xfer., - Transfer

X-Y Axis - Axis through verniers

Y-Y Axis
Z-Z -Axi;

Axis through boosters
Iongitudinal axis
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1.0 INTRODUCTION

Run S1-613~14-D1 of Atlas Missile IF was conducted at 1347 hours,

13 May 1962, st Sycamore Test Stand Sl, The run was prematurely
terminated -after 1,77 seconds of engine operation by the automatic
cutoff circuit. monitoring redline recorder F1325T, the Engine Compart-
ment Ambient Temperature, when the indicated temperature exceeded the
upper redline limit of 250 dgf, Visual evidence of fire in the
vicinity of the missile: thrust section was observed at this time and
all emergency water systems were immediately activated in an effort

to minimize additional damage,. The flames, which had rapidly ene-
veloped the missile lower tank section, continued to burn at a gener-
ally constant rate until, at 5.4 seconds, a high order éxplosion was
apparent in the area of the thrust seéction. A final explosion, oc~
curring at 6.4 seconds, completely destroyed the missile and missiie
service tower, The blast and subsequent fire severely damaged or
destroyed the majority of equipment in the surrounding area, includ-
ing the Atlas Utility Building, The blast also severely damaged )
Centaur vehi¢le C-3 and imparted minor damage to the Centaur Test |
Stand (S4) and the Centaur Utility Building, No personnel were

injured as a result of the explosion of subsequent fire,

An Accident Investigation Board was formed, as a result of the ex-

plosion, to conduct a detailed examination and analysis of all data :
and recovered hardware.. It is the intent of this report to document
all pertinent findings of the Board, and to present those recommen—
dations the Board considers necessary to prevent a possible recurrence
of this nature.
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SUMMARY

Missile 1F,at Sycamore Stetic Test Stand S1, was destroyed by -
explosion ‘during firing Run S1=513~14=01, conducted on 13 May 1962,
This was the second firing of the Block III test program and the
ninth static firing of Missile 1F .since erection on 7 March 1961, A
previous attempt to conduct this test, on 12 May, wa3 aborted 319.8
seconds after start countdewn due to problems in the Rough Combustion
Cutoff circuitry., Thess problems were unrelated to the events cul-
minating in missile destruction,

Scheduled engine duraticns for this test were 40 seconds boosters,
60 seconds sustainer, and 65 seconds verniers, WActual durations
were 1,77 seconds of booster 1 operation and 1,23 seconds of .sus~
tainer operation. Vernier engine ignition was not obtained. The
booster 2 engine, dus to loss of electrical control to the main lox
valve solenoid, continued to operate until.the first major explosion
at 5,4 seconds, Bootstrap of the sustainer engine was not achieved
due to abnormal engine head suppression valve.operation,

This run inecluded a scheduled 6C minute hold at Ready for Commit to
demonstrate the capability of entering the commit sequence after a
prolonged hold peried with lox aboard, Actual hold duration was
64479 minutes, '

Missile IF was an R & D missile functionally comparable to production
F series missiles. Certain modifications were installed, however,
including butterfly shutoff valves in the lox and fuel staging dis-
connects, R & D thrust section lift-off cameras, staging camera
bracketiry on the missile fuel tank, and a rotated sustainer lox regu-
lator discharge elbow and vernier lox supply flex hose modification,

The investigaticn of the explosion was conductéd under the direction
of the accident Investigation Board, The following sections present

#he conclusions arrived at by the Board, and a detailed discussion

of the examinations and anzlyses of the various Board Working Comme
ittees.s The results of spscial investigations being conducted by
North American Aviation's Rocketdyne Division and General Dynamics
Astronautics were not complete at the time of publication of this
report and will be issued, with comments from the Investigating
Board, as a supplement at a future date,
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CONCLUSIONS

Analysis of all recorded data and recovered sustainer engine hard-
ware indicates that missile destruction was the culmination of a
sequence -of events initiated by improper operation of the sustainer
engine main lox valve (head suppression valve), The improper oper-
ation consisted of an approximate 350 millisecond delay in valve-
opening, Although laboratory tests have failed to exactly dupli-
cate the problem, the most probable cause :of valve opening delay
(hesitation at the four degree open position) was shaft seizure
resulting from the freezing of moisture and rust in the valve idler
shaft bearing housing on the opposite end of the shaft from the
valve actuator mechanism, When the valve began its opening move-
ment . the sustainer pump was at its maximum spin- charge speed. The
abnormal loads thereby imposed on the pump shaft produced sufficient
shaft deflection to allow the rotating impeller to contact the pump
case Wear ring, This rubbing generated a fire within the pump case,
in the vicinity of the :unpeller upstream face, which created suffi-
cient internal pressure ‘to fracture ths pump volute at its parting
line and rapidly expel the forward port:.on from the main case. The
resulting damage to the propellant and hydrawlic ducting created

an uncontrollable thrust section fire and subsequent explosion of
the Missile,

UNCLASSIFIED

otien offecting the netienal dofonse of "n Umnd Stetes wWITRIA maoning of the Espienege Luws, Title

™ f
ll.U $.C., Mlu 7’3 m 794, the tranimission oc reveletion of which in any meaner ts en vnevtherized persen is prehiblted by low.

Cauns

U e e e o S\ s sy e

- e W

-




()

4s0-1

o o

NCLASSIFI

RECOMYENDATIONS

The following recommendations Were established by the Accident investi-
gation Board ‘as a result of the Missile 1F explosion:
i, Action be taken tc determine a method for indicating or precludirg

the presence of moisture in the HS valve idler shaft bearing housing,
Possible methods are:

a) Use of improved lip seal.

b) Use of a dessicant piug to absorb whatever moisture is ingested
into the housing. )

c) Procedure changes to preclude- introduction of moistire into
the HS valve bearing housing,

2, A study be conducted to determine whether incressed ground hydraulic
system pressure is advisable,

3. Further studies should be ccnducted on an urgent basis to determine
the feasibility of preP_Ludmg interference between the rotating and

stationary elements in the lox pump, Some possible fixes that
shouid be corsidsred are:

a) A non-combustible liner such as teflon or Kel-F in ine wear
ring and inlet assembly which would not cause failure should
rubbing occur,

b) Increased clearances to permit additional shaft deflections,

4e A method of accurate time correlation be provided on all motion
picture data, {Accomplished for all future Sycamors Testing).

5, Conduct a detailed study of time and data correlation between all
instrumentation recording channels and motion picture data,
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5.0 DETAIIED EXAMINATION '

5.1 DATA EXAMINATION

The first indication of sbnormal sustainer engine operation was noted at
0.680 secondsy following booster engine ignition, when the H.S. valve began
its .opening movement. The valve position data in dicated novement from
closéd to the 5 degree open position by 0:{E seconds. The trace remeined
at this level until 1.03 seconds at which time the trace indicated valve
opening movement at .a normal rate. The valve reacned the 38dequpen -position
at 1.37 seéonds. After this time the valve pesition data indicated closing
movement until 1.62 seconds, at which time the trace reached the approximate
closed position where it remaineéd until loss of data. As a consequence of
the late opening movement of the H.S. valve, the P.U. valve did not begin
its opening movement until L.16 seconds. The valve tpening rate was normal
and the valve reached the full open position at 1.87 .seconds. It remained
full open until 1.97 seconds, at which time it began moving closed and
reached an approximate 7 degree open position at 2.59 seconds.

Sustainer lox pump inlet pressure. data indicated an increasing trend be-
ginning at l 29 seconds, reaching the off scale high (OSH) limit at 1.32
seconds. After this time, data was not recovered from this measurement.
This lox system pressure surge was also observed in both beoster lox pump
inlet pressure traces,which reached. the CSH limit at 1.33 secounds. Both
of these measurements, however, re-entered the information band at 1. 36
seconds and continued to record valid data until loss of the ‘missile.
Reflections of a lox system pressure surge were observed in the sustainer
thrust chamber lox injection manifold pressure measurement at 1. 34 seconds
and in the sustainer gas generator lox regulater discharge pressure mea-
surement at 1.35 seconds.

At 0.75 seconds the -measurement sensing the sustainer gas generator lox
injection pressure indicated a rise in pressure, reaching 60 psig by 1.0
seconds. It remained at this approximate level until 1.91 seconds; at
which time it returned to approximately O psig.

At 1.65 seconds the sustainer®as generator blade valve close® micro
switch deactivated and reactivated at 1.89 seconds. In the interval that
the closed micro switch was deactiveted there was no indication of acti-
vation of the valve open microswitch,

The sustainer lox pump seal cavity pressure measurement indicated abnormal
data during the sustainer start sequence. The pressure increased from O
psig at 0.6 seconds and reached 4.56 psig by 0.9 seconds. The pressure
then decreased to 3.62 psig by 1.1 seconds and spiked to 12.8 psig at 1.6
seconds. The pressure had decayed to 0.8 psig by 1.95 seconds. Pressure
increases of the magnitudes- indicated were not observed on previous firings
of this missile.
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The initial peak of the susiainer pump speed during solid propel_'!ant gas
.generator operation was approzdzna ely 1500 RPM higher than on past tests
of this missile, Following l.3; seconds; the speed data indicated an
increase from 3,745 RBM to 10,125 RFM by approxivately 1,85 seconds. The
iricreasing speed trend over this time intervel was not the result &
tootstrap of the. engine,

For this test thres accelerometers had besn installed on the sustainer

Jox- pump inlet flange t¢ measure flange vibration along the missilk X, ¥,
and Z-axis, Nc date was recovered from the accelelevometnr sensing vibra-

; tion in the X axis, Low ampl:.tuee, high frequency vibration data appeared

! on both the: Y-and % axis accelerometer at 0,56 scconds, & sharp ircrease

in vibrat:.on :mtens:.ty occurred st. 0,68 seconds concurrent with the initial
indicated opening movement -of the H.S. valve. Bétween 0.68 and 0.77 seconds,
maxirum -vibration levels wers 45 g peak to peak af a nredomnant frequency
’between 675 and 725 cps. An unreal:.st:.c shock lcud was indicated on these
measurements ut (.87 seconds. Average maximum vibration levels from. .9C to
.1.34 seconds varied tetween 20 and 80 g pesk to peak, Since this was the first
time these measuremenis were installed on Missile 1-F, comparison data: is not
available. Stiock itpulses and’ simuli aneous loss of data occurred bziween
1.,4 and 9..35 :seconds on both flange measurements,

.o -
~

Thrust section ambient temperature date appeared norinl until approximdtely

1., seconds, at which time the four ambient tempsratures began incréasing

{g towird OSH, 4 cutoff signal was genersted automatically by P1325T, the
engine compartment ambient ‘bomperature s. at 1.77 seconds' when this measurement

passed the upper rndlme iimit of 250 dgf..

Data recorded by the four duai element (high and low temperature) thers
misters during the firing was also normal until approximately 1.3/ seconds,
The four thermister 'temnerature rieasurements (low temperature sensmg
elements) installed in the thrust section indicdted a drop in engine cone
partment ambient temperature starta.ng at approximately T<18 seconds. This
is coincident with the imitlation of the 10 secon. engine compartment 002
purge.

The engine compartment smbient thermocouples verified the steady state
levels of the thermistéer data. The thermccouples had too wide a range
and too slow a response time to show the transients reflscted by the thermister.

Measurement A1353T (Engine environment A-frame) showed a temperature drop

from 33.5 def to 19,5 dgf at T~18 seconds, The temperature rose slowly to 21 dgf
by T-10 seconds when a sudden increase to 27 dgf occurred. This temperature
was maintained until ignition., This thermister was located on the staging rail
support (A-frame) in Quad II at Station 1221, The A-frame was approximately

35 dgf from the missile Y-Y axis and the transducer for A1353T was 13.7 inches N
inboard of the point where the A-frame joined the rail,
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Measurement A1361T showed a temperature decrease from 34,5 dgf to 27.5 dgf at
T-18 seconds, This temperaturé was maintained until T-11 seconds whei a sudden
rise to 33,5 dgf was indicated. The temperature then decayed 81 arly to 31 dgf
at ignition, The transducér for A1361T (Engine efivironment- Quad II rail) was
located on the inboard side of the staging rail in Quad II at Station 1138,

The rail was approximately 35 dgf from the Y-Y axis, Thermisters A1353T and
A1361T were éisplaced from eack other approximately 13 inches horizontally and
33 inclies vertically,

At T-19 seconds thermister A1350T (Engine environment sustainer hydraulic panel)
began a slow decline from 28,5 dgf reaching 23,5 dgf by T-11 seconds, Ths
temperature increased to 24 dgf by ignition, This thermister was located on
the ‘staging rail A-frame in Quad IV, near Station 1221, The thermister instal-
lation was approximately. 35 dgf from tne Y-Y axis and 12 to 14 inches inboard
from the point where the A-frams joined the staging rail,

Thermister A1363T (Engine enviromment-sustainer lube tank) indicated a rise
from 18 dgf to 21 dgf between T-20 and T-17 seconds., The temperaturs then
fell erratically to a minimm of 9 dgf at T-5 seconds when a slow riss began,
reaching 15,5 dgf at ignition, The thermister for Al1363T was attached to the
sustainer lube oil tank at Station 1240 in Quad I,

The behdavior of the four thermisier temperature measurements beginning at T-18
seccnds 1s believed 1o result from the engine compartment COp purge, This

purge was initiated at T-18 seconds and lasted for 10 seconds., It's purposs

was to insure an inert atmosphere inside the thrust section during the éaptive
firirg, The COp was introduced through two nozzles which exterded throigh the
fire shield (Station 1269). These nozzles were on the Y-Y axis, with ons on
each side of the sustainer engine. Both nczzles were fed by a common COy supply
and line, The line was "teed" at the fireshield to flow into the nozzlss.

Thermister data recorded during the Firing Acceptance Test (FAT) tanking were
very similar in time and temperature to the firing test data., The thrust CO,
purge was also activated at the same time and duration as used during the FAT
tanking,

An attenmpt has been made to correlate the 1-F and 11-F thermister data, During
the 11~F flight countdown the thermister equivalent to A1353T indicated a sharp
drop and recovery. The magnitude of this drop was 27 dgf below the steady-
state level of 88 dgf and it occurred at lox slug stop, There was no similar
indication during the 1-F test at rapid topping -complete,

The sustainer/vernier hydraulic system pressure data indicated a lower pressure
drop than normal at the time the H.,S, valve data indicated initial opening movee
ment at 0,68 seconds, Normally this pressure will decreaser 150 to 200 psig at
this time, On this test the pressure decreased only 20 psig, The bootstrap
trend of this measurement was normal until 1,24 seconds, -after which time the
measurement hesitated and then began an abnormal decay, reaching O psig by 2.1

seconds.,
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Abnormal data was observed in autopilot system performance at 1.15 seconcs.
At this time the yaw displacement gyro (YDG) outpub signal showed evidence
of a disturbance which induced a 0.48 cps sinusoidal output (0.21 degrees
peak~to-peak) on the YDG, At this approximete time, the booster engines
were in the transition to mainstage operation., Investigations of displace—
ment gyro data on previous firings of missile 1-F did not show this YDG
disturbance, Normal date was recorded on rexaining autopilot measurements
until the 1.35 second time period.

The cutoff signal generated by the engine compartment ambient thermocouple
(P1325T) at 1,77 Seconds resulted in a normal shutdown of the B-1 engine.
Tke cutofi signal had no effect orn the B-2 engine nor did the activation

cf the auitcmatic cutoff backup signal at 2.30 seconds. The B-2 engine
continued to operate at a near full thrust level until at least 5.4 seconds,
approximately one second prior to logs of the missile, The majority of

B-2 engine prarneters were lost at 5.4 seconds, Final explosion of the
missile did not cccur until approximately 6.4 seconds, at which time all
remaining instrumentation was lost,
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5.2-1

HARDWARE EXAMINATION

A thorough search of the area surrounding the test stand was initiated
the day following the explosion in an effort to locate and identify
all possible missile components, Recovery of hardware from the col-
lapsed tower structure was delayed until the tower remains nad been
sufficiently shored to provide for the necessary persounnel safety. All
recovered fragments were tagged as to identity, their location noted
on a dispersion chart, and then collected by missile system to facili-
tate examination and enalysig of the hardware for the purpose of ascer-
taining the agent of missile destruction. Considerable emphasis was
placed on obtaining comprehensive documentation of all fragnents with
regards to heat and smoke damage and nature of failure. Photographs of
the collected hardware were also obtained to provide a permanent docu-
mentation,

Presented in this section are the condition of recovered hardwere, sig-
nificant hardware items that were not recovered or identified, and
special items of interest with respect to hardware condition. Results
and conclusions of +the hardware analyses are presented in Sections 5.5.

PROPULSION SYSTEM HARDWARE

This section presents pertinent informaticn concerning the cundition of
recovered propulsion system components. For clarity, the propulsion
system is discussed by major sub-assembly with emphasis on sustainer
engine components,

A, Sustaiper Engine

1. Chawber - The lox dome, injector, combustor section, and hydraulic
manifold were found as one unit in the skim pond, The exhauster~
ator and lower expansion section were separated from the main
chamber below the throat area and also found in the skim pond,
There was no evidence of chamber internal overpressurization,

2, Head Suppression and Ignitor Fuel Valves - The HS valve was
found attached to the lox dome inlet, although all mounting belts
were either stretched or missing. The ignitor fuel valve was
separated from its linkage housing to the HS valve, with the
ignitor valve cam follower locked in the full open position by
deformation of the cam follower supports. These were pinched
together by the deformation of the HS valve aciuator linkage
housing.

3. Propellant Utilization Valve - The complete PU valve with majority
of plumbing attached was intact on the susiainer combustion chamber,
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the U and 35 o rve wlves and majority of plumbing Jere in-
teet on the ruin cheuber, Jcveral manifold tub-s rere severed
2t the lox pucyp support bracket,

5. Eypergol Ignitor Chamter - Found attached t{o the main chamber
+4ith the retaining j1in retracted from case.

6, Oxidizer Regulator — Found intact although mounis were broken
from pump attachrent.

7. Fower rackage — The lox yump, fuel pump, ard gearcase were found
as a unit, The lox :ump case was split atv its maximum periphery
over the entire circunference. The inlet side of the pump case
was found separate irom the power package east of the flame de-
flector spiliwny approximetely 300 feet from the test stand
with the inlet ~dapter, "Y' duct attaching flange, Zayco seal,
and internal spring intact. The lox pump impeller and inducer
rermained attached to the pump but shoved consicderable evidence
of heat, The impeliler was burned and eroded both internally
and externally with an erosion mticrn indicating the heating
occurred while the jmpeller was rotating. Both the lox pump
wear ring and clve“‘er 1ip were also extremely ercded. The
hydraulic purj. was broken from the gesrcase at its weakest
section,

Booster Engine #1 ~ The rajority of El engine components wWere dis-
rersed east of the *est stand or in the skim poend. The thrust chamber
skirt section was seirarated from the injector and found with the
dore/injector assembly in the skim pond. The main lox valve, lube
0il tank, poWer 1mcli.~e, and gas generator and tuvrbine assembly were
all located east of ile= tower, #£l1l Bl components showed external
evidence of impact and fire damage.

Booster Engine #2 - B2 engine components were dispersed over a wide
arca West of the test stand or in the skim pond., All recovered hard-
Woere indicated extreme daurage, due mainly to failure of B2 engine

to shut down prior to missile destruction., The following major com-
jonents were never located or identified: turbine exhaust heat ex-
changer, surge chamber, lox and fuel bootstrap lines, lox purge check
velve, main lox valve, directional control valve, and ignitor fuel
valve, The gimbal block, lube oil tank, main fuel valve, power
rackage, and gas generator conirol assembly were all shattered into
several pieces.

Vernicr ®ngines - The majority of vernier feed rlumbing was not found.
Both chanmbers showed impact damage and were sejarated from the propel-

ant vatzfrtfffﬁffiiﬁii<§pfp"iiiP£i§nks were found in pieces, due
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F,

G.

apparently to impact and not overpressurization. The lox and fuel
flax lines were both attached to sustainer engine hardware.

Lox Topping System - Both topping checx valve bodies were found in-
tact although attached plumbing was severely demaged. Remainder of
topping lines and hardware were found in several pieces and indicated
impact and fire damage.

Loy Pressure Ducting ~ The flex joint immediately upstream
of the lox pump inlet flange was found severely damaged with several
bellows sections flattened. All remaining portions of the lox and
fuel ducting which were identified indicated severe tearing and
burning.

Boosgter Low Pressure Ducting - Most recovered ducting showed extreme
impact and fire damage. The major pieces of all staging shutoff

.-valves were recovered in various stetes of damage. Most duct flanges

were broken or twisted indicating severe impact damage. The airborne
portion of the lox fill and drain valve was almost completely destroyed
although the 8" flex joint remained atlached to the valve flange.

The fuel f£ill and drain valve suffcred a broken housing plus other
impact and fire damage, All valve ducting was torn from the mounting
flanges.

PNEUMATIC SYSTEM

A,

B,

Area_of Dispersion of Recovered Hardware - Components of the airborne
pneumatics system recovered were found over a widely dispersed area,
Nearly fifty per cent of the recovered components were in the remains
of the test stand structure and one of the shrouded helium spheres was
over 100G rfeet from the stand, The location of the components re-
covered is essentially radially from their position on the missile.,
The boiloff valve was found in the rewains of the tower structure,

Condition of Recovered Hardware - Three of the helium spheres were
intact, two cf them having most of the shrouding attached. These

had sustained minor apparent structural damage but the other shrouded
spheres were fragmented into numerous pisces. The ambient helium
sphere was ruptured into esssntially two large pieces which evidenced
fire damage as well as other visual structural damage. The boiloff
valve was relatively undamaged. The flanges, bolts and casing were
intact and appeared sound, A portion of the liquid oxygen tank for-

. ward bulkhead was still attached to the valve. Both high pressure

helium check valves were rescovered intact. The tubing had bsen extruded
from the "B" nuts except for one short segment at the inlet of one
valve., There was no evidence cf fire on the valves themselves but the
piece of tubing was covered with carbon., One of the velvss was maired
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ard gouged. The airborne pressurization regulators were damaged
structurally but only the fuel regulator showed carbon deposits,

The ducting had been torn from the components as was the tubing

of the lox regulator. The fuel regulator still had a short length

of tubing attached. The flange and bolts of the hardware joining

the relief valves to the regulators were intact on both regulators
and most of the casting itself was still attached to the fuel re-
lief valve. One stop valve cap had been sheared from each regulator
as evidenced by the sheared retaining bolts. The main body was un-
damaged and the nameplates were readily discernible, The sensing
controllers and other attached hardware were also torn from the

main body. The relief valves were damaged more severely than the
regulators. The fvel relief valve was heavily coated with carbon

and the body was meshed on one side. The flange and bolts on the
mounting oracket side were attached and undemaged, The ducting and
tubing had been axtruded from the nuts or sheared off at the valve,
The nameplates were legible. The changeover valve was damaged
structurally to a considerable extent but was relatively intact,

The motor housing was bent, marred and gouged and three screws had
been sheared from one of the valve side covers., The tubing had been
extruded from the "B" nuts. Inspection at the side plate revealed
that the valve was partly open. The oxidizer pressurization duct
diffuser was clean and only slightly dented. The duct to anc including
the upper flange and bolts of the manual shutoff valve wers attached,
One of the valves with a small portion of housing was recovered as was
& very small portion of the other housing with the nemeplate attached.
The bolts on the pieces of housings found were intact. Only miscel-
laneous pieces of tubing, LN2 shrouds snd £ill ducts were recovered,
Those pieces found were twisted and manglsd severely. The neliium
distribution manifold, located in Quad III was intact, burned and

had only two short sections of line attached. The manifold was
attached to a small porticn of bulkhead, The Quadrant II staging
disconnect was relatively intact, the Quadrant IV staging and 1II - IV
riseoff disconnects, delta pressure switch and transducers were
damaged and showed signs of fire damage,

HYDRAULIC SYSTRM

There appeared to be no damage to missile hydraulic components from
sources other than external explosions.

The dispersion pattern of the recovered hardware locates them on radial
lines outward from the 2 axis of the missile, in line with their re-
spective locations on the missile. Several parts were found in the spill
pond, and appear to have been washed down the spillway and into the pond
by the main flama deflector water flow, Evidence of seratch marks on
these parts indicates they slid over the concrete spillwayr,
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The customer disconnect bracket with adjoining tubing and flex lines
were damaged due to being torn away by the explosion. The only fire
damage to these parts was a small burn hole 1/2" X 3/16" on the re-
turn line from the sustainer hydraulic pump to the customer disconnect
bracket. The casing of the sustainer hydraulic pump was found in two
pieces. The upper flanged section was still attached to the sustainer
engine, and the lower body section appeared to have been sheared off,
possibly while being washed down to the spill pond., These parts were
sheared at the marrow neck between the flange and body section. The

hydraulic ranifold that is located at the apex had all tubing sheared
off, None of these preceding parts appeared te have suffered fire
damage. All above hardware was located in the spill pond.

Five identifiable parts wers found from the two airlorne hydraulic
reservoirs, The top cf the Bl hydraulic reservoir with the hydraulic
piston in the up position appsared to have been separated from the re-
naining part of the reservoir by external blast. No visible fire
damage was evident, and &l tubing was sheared off. The top of the
sustainer hydranlic reservoir lhad all tubing sheared and evidence of
fire damage, probably as a result of being in the test stand area after
the explosion. A piece of the sustainer hydraulic reservoir was found
with a piece of shrapnel imbedded in the tank section., There was no
visible fire damage., The hydraulic piston was in the down position,
The bottom sectlon of the booster hydraulic reservoir shows no fire
darﬂage .

The sustainer system 27-08650-5 check valve was found with all tubing
sheared off, with no evidence of fire damage.

The V-1 pitch and yaw actuators were found near the spillway, and the
V-2 pitch and yaw actuators were in the area of the lox farm. The servo
valves were missing from all actuators except the V-2 pitch actuator.
None of the actuators appeared to have suffered fire damage,

The four tooster and two sustainer engine actuators were found at varying
locations around the test stand area, Two booster and both sustainer
actuators appeared to have suffered fire damage, while the other two
booster actuators showed no similar evidence. Both sustainer actuators
had part of the brackets that connect to the cylinder end of the actuator
still attached to the actuator although the brackets were sheared off as
were the piston end of the actuators. A servo valve was missing from one
of the actuato:s., The two booster actuators with no evidence of fire,had
the piston end broken off, One servo valve was missing. Part of the brac-
ket from the missile structure had been sheared off and was still attached
to the cylinder end of these actuators., The two booster actuators that
suffered fire damage had the cylinder end bent violently, although no

part of the bracket was attached to the actuators, The piston end of one
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of the actuators was sheared off, the other was intact.

The sustainer and both bocster accumulators were damaged by external
forces, either by flying pieces or by hitting something while being
propelled away by the force of the explosion., One booster accumulator
and the sustainer accumulator was sheared off,

The sustainer system Sterer valve appears to have suffered damage by
external explosion. All tubing was sheared off although there was no
evidence of fire damage, The booster system Sterer valve was found in a
badly mutilated condition. Again no fire damage was evident.

Several parts of the B-1 hydraulic pump were found, and all parts appear
to have suffered external blast damage with mno evidence of fire damage.
The pump attachment flange was still attached to the necessary drive pad,
but the remaining parts of the pump were sheared or blasted off, Several
of the parts lhave not been found or identified, The hydraulic piston
assembly and the adjoining cylinder assembly were found separated from
each other, Six of the nine pistons were damaged or sheared off, again
precbably due to the explosion,

Minor pieces of tubing; tube connections, and check valves were found,
most of which was damaged beyond recognition.

AI RFRAME

The lox tenk nose adapter 27~750C5, while relatively undamaged, was
separated from both the lox tank, and the nose handling adapter. Approxi-
mately 1/3 of the upper bulkhead was retained with the adapter, while the
entire lox boil-off valve mating ring was torn out. The Calmec boil-off
valve with the tank mating ring was apparently undamaged. There were slight
carbon dposits on the adapter, but nc evidence of heat damage.

The lox tank pressurization duct and diffuser installation 27-73127,
complete with elbow and doublers on tank skin was intact although torn
from the tank skin., There was no evidence of heat damage to this item.

Large portions of the lox tank remained in the tower after the incident.
The largest section, from Station €64 forward about 7 feet, was complete,
though buckled through Quad II ~ III area and carboned in the upper areas,
A large section from Station 693 forward about 3 fecet showed heat dis-
coloration and another large section at Station 896 centered on the Y
axis in Quad IV - I area showed heat discoloration and carbon deposits,

A 2 foot by 5 foot section from the lox tank in the area of the Quad IV
lox elbow shows evidence of heat discoloration, The lox elbow and bellows
show heat distortion end discoloration., A pod fairing bracket adjacent to
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the elbow has aluminium alloy slag in the hinge, A smaller portion
of the lox tank with the lox elbow from Quad I1I showed no evidence
of fire damzge,

There are no identifiable portions of the missile fuel tank availablse,
nor are there any fragments of the pod fairings or doors. Two small
fragments (about 2 square feet) of intermediate bulkhead showed ccn-
siderable heat discoloration.

A small fragment (18" X 24"), of what apparently is the anti-slosh
baffle, was found and showed no heat discoloration.

The tank section Station 1133 mating ring was found in three sections,

all considerably twisted and deformed. A strip of tank skin, welded to
the ring, was intact throughout the ring's length, as failure was in

the skin above and below the ring. The largest ring section, about 10
feet long, had been straightened and showed evidence of heat damage.

As this section was found in the rear of the fire gutted Utility Building,
heat damage may have occurred at this time. There were no attaching bolts
remeining for the tank to thrust section rings, and all the holes had
been elongated in a direction parallel to the tank surface. Only one

or two small (3" or 4") sections of the booster 1133 ring were found.

A portion of the fuel tank apex, with the fuel staging disconnect flange
was found. Failure was in the tank skin around the largest doubler,

and it was noted that the flenge had collapsed into itself, concertina
fashion.

Several small portions of the externally reinforced section of the

fuel tank apex, adjacent to the sustainer cone attachment flange were
found,

Several pieces of thrust section longerons up to 30" long were found.

One large piece of the Qued IV longeron indicates a web torn and dis-
placed in a direction towards Quad I1I. All pieces were heavily carboned,

A 2 foot portion of the thrust section jettison track was found, and
showed fire damags.

One section 20" long of the Station 1206 frame was found.

The thrust section nacelles and firewall were completelf shattered, with
no large sections found.

The thrust barrel was complecely shattered, with the largest piece approx-
imately 12" X 36" from the Quad III area above the fireshield,
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A portion of the partial frame between the upper and lowe: He bottles
in Qued III - IV, reveals a burnt and molten ares, whare the lox topping
line passes through the frame.

A/B ELECTRICAL HARDMARE

The missile inverter was found approximately 40 feet from northsast
corner of stand, All plug receptacles had bean ripped sway including
internal wiring receptable o component, Internal condition, as viewed
through the receptacle holes, seemed to be in fair condition although
distorted from original configuration. The outer casing was blackéned
by fire and was ruptured at one point near the top center. The rupture
eppeared to have been caused by internal components pushing outward.
Rupture was approximately 4 inches long and .1 inch wide at masdmum point
with slight bulging outward. One inspection plate on connector end was
torn loose leaviug broken mounting stud on the casing. It should be potsd
that the location of the inverter was 180 deg from.the majority of other
pod 2 components. The mounting legs and bolts held. Fieces of mounting
rails were found still connected to the inverter mounts.

The Acoustica Propellant Utilization Ceomputer casing was blown apart ia
numerous fragments. The canister and internal parts were Surned,
blackened and strewn out in a long line to the west of the stand or al-
most directly outward from Pod 2 where the canister was mounted. The
majority of larger recognizable parts were fourd on the S-4 access road,
There was no ground fire where majority of parts were found.

The only recognizable part of the engine relay box that was found was the
canister cover., The cover was burned and blackened, All electrical
receptacles were torn from the cover leaving oniy distorted mounted holes.
The cover was found in Area 32 (#283) fuel farm, which is 180 dsg out from
where the engine relay hox normal mounting is located (Pod 2).

The only recognizable part located of the hattery simulator box was a
Cannon plug with bits of wire attached., The plug was burned and physically
demaged, 1t was found appruximately 500 feet from missile on the S-4
access road, It is assimed that a1l other parts of the sirulator box were
destroyed beyond recognition or have not been found.

At this writing it is assumed that the power changeover switch was either
destroyed beyond recoznition or has not been found., Search parties

have made special trips 1o locate the switch but so far have been un-
successful.

The umbilical jacks suifered severe damage. The recognizable parts were

located and the areas are recorded on the fragmentation survsy charts,
Three umbilical adepters were found approximately 500 feet west of the

stand on the,$-4 2oces d., .The booster umbilical wes found in £ront
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of the stand near the LN2 storage tank revetment. Indications are
that the adapters were ripped away from the missile jacks. The
adapters suffered extreme physical damage by the explosion and con-
tact with the structure and ground at point of impact. The metal

casing of one adapter was melted by the fire which prevailed after the
initial explosion.

The airborne harnesses were destroyed beyond repair, The harnesses,
including the plugs, were fragmented and burned. Identification of
individual harnesses was impossible in 95% of the cases where harness

pieces were found. The distribution was wide spread from the stand to
tne surrounding area.

FLIGHT CONTROL SYSTEM

Major damage or destruction was suffered by the majority of Flight
Control system hardware. The servo amplifier canister was shattered
apd indication of severe burning were noticeable on the reccvered
fragments, The displacement gyro canister was also shattered althcugh
all four gyros were located intact in their cases. Three were located
in the tower structure and one in the canyon south of the tower. The
flight progremmer canister suffered severe tearing and burning as did
the 600P1 flight control umbilical., Relatively minor damage, consisting
mainly of smoke deposits, was incurred by the booster gimbal blocks and
the remote rate gyro package, Both gimbal blocks were still workable.
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The detailed review of the five available items of film coverage has
been completed. The 200 frame per second cemera, located at the

east spillway ledge, fell over prior to,or as the result of,the first
major explosion and consequently the final explosion was not 1scorded
on this camera, Steam and smoke from the flame bucket obscured the
view of the stand and missile prior tc¢ the time the camera began falling
so it cannot be determined exsctly if it was the first major explosion
shock which caused the camera to topple.

Three of the remaznlng four items of film coverage were compared by
utilizing the final explosion (indicated by recorded data at approxi-
mately 6.4 seconds) as a base point after counting frames from the first
indication of igrition seen on each camera to this common voint. Satis-
factory correlation of the first major explosion and the first appearances
of abnormalities about the thrust section was obtained from these three
items. The three items. 2 128 frame/second camera to the west of the test
stand in the canysn, and cne each 24 frame/second cameras at hoth the
north and south observer tanks, established the first indication of abnormal
performance subsequent to 1.3 seconds after ignition start. This compared
with the recorded tvest .ata,

The final item of film coverage, a 24 frame/second camera also located

in the vicinity of the north observer tank, did not correlate with the three
previously mentioned. This camera did not record the finel explosion but
did record the first major explosion, This time was compared to the three
other items of coverage and by so doing the first indication of abnormal
performance was indicated as occurring prior to 1.3 seconds after ignition
start. 4 re-calibration of camera frame speed revealed that the camera

was not running at 2 f”anes/second but was in fact operating at an

average frame speed of approxinately 27 frames/second. This was established
by photographic department personnel, When the 27 frame/second rate was
used to time the intervals between the recorded incidents the first indi-
cation of abnermal psrformance was established to be subsequent to 1.3
second after ignition start and in close agreement with the other three

film items. The film became ovsr exposed immediately after the occurrence
of the first major explosion indicated by recorded data to have occurred

at approximately 5.4 seconds,
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5.4 DATA ANALYSIS

A review of the data recorded during the test revealed that the
head suppression velve (mein lox velve of the sustainer engine)
did not open in a manner consistaat with its opening on the eight
previous firings of Missile 1F, as indicated by the valve position
measurement P1529D, Prior to the occurrence of the indicated
abnormal behavior of this valve, there is no velid indication of
abnormzlities elsewhere in recorded data.

The H.S. valve position date irdicates that the valve began a
movement toward open at a time that was consistant with its initial
opening movement on the eight previous firings. However, on this
firing the valve paused at the indicated 5 degree open position for
approximately 350 milliseconds before continuing movement toward
open. H.S. valve action of this nature was experienced once pre-
viously by GD/A during testing of Missile 2E at Sycamore Test Stand
S2, On Test 52-505-42-02, the H.S. valve paused at the 5 degree open
position for approximately 840 milliseconds. The H.S. valve on that
test then moved open normally ard the test was terminated safely
by observer cutoff when i{ became apparent that the sustainer engine
was not operating. Following the Missile 2E test, the H.S. valve,
the hydraulic control manifold, and the ignitor fuel valve were
replaced and sent to Rocketdyne for failure analyeis. During cold

:;: testing of the H.S. valve by Rocketdyne, the “hang up" of the valve
was repeat:d, Disassembly of the valve revealed moisture in the
shaft beering cavity on the opposite end of the shaft from the valve
actuato: mechanism., The ignitor fuel valve and hydraulic control pack-
age were functionally tested satisfactorily. The failure of the head
suppression valve to function properly on that test was attributed to
shafi seizure resulting from moisture freezing in the shaft bearing
cavity. The major difference between the test of Missile 2E and this test
of Missile 1F, regarding H.S, valve motion, was the length of time the
valves "hung up" at the 5 degree open position.

A comparison of pump speed versus H.S, valve position between the

two tests does not indicate any significant differences after the time
on each test at which the H.S. valve began its major opening movement,
On the Missile 1F test the pump speed began increasing from 8250 rpm.
after the time that the H.S. valve reached the 33 degree open position.
The pump speed on the test of Missile 2E, at the time the valve reached
the 33 degree open position, was 8700 rpm.

On the Missile 1F test, the pump speed was 8850 rpm at the time that the
H.S, valve reached its indicated maximum open position of 38 degrees (at
1.37 seconds)., Hardware analysis indicates the valve actually opened to
45 * 1 deg, On the Missile 2E test, the pump speed was €050 rpm when

the valve was at the 38 degree open position. -
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DATA ANALYSIS (Continued)

The indicated closing movement of the H.S. valve, after 1.37 seconds,
is not believed to be valid data. If the valve were, in fact, closed
after this time, and were the Jox system intaci, a pressure increase
would have been indicated on the sustainer lox regulator discharge
pressure, which appears to be recording valid data after 1.37 seconds.
Since the pump speed is increasing at this time and both the lox
regulator discharge pressure and thrust chamber lox manifold pressure
are decreasing, it appears that the integrity of the lox system was
lost prior to 1.37 seconds. The sustainer lox pump inlet pressure
strain gage transducer measurement indicated OSH at 1.32 seconds and

it is therefore concluded that the integrity of the lox system was
lost within the time intervel between .32 sec and 1.37 seconds due to
an abnormal pressure surge within the lox system.

The P.U. valve data does not react normally to the indicated closing
movement of the H.S. valve, subsequent to 1,38 seconds. Opening of

this valve requires igniter fuel system pressure within the hydraulic
manifold and since the igniter fuel valve is cam operated by the H.S.
valve, the P.U. valve should have begun a closing movemen* prior to

1.65 seconds when the H.S. valve reached the anproximate closed position.
Since the P.U. valve Gid not bsgin to move toward closed until 1.97
seconds, it appears that the indicated closing movement of the H.S.

valve is invalid data.

The pressure surge indicated by the sustainer lox pump inlet pressure

data and substantiated by the booster lox pump inlet pressures, supports

a sustainer lox system detonation beween the time interval of 1,32 and
1,37 seconds, with a resuliant loss of lox system integrity.

The behavior of the sustainer gas generator lox injection pressure
measurement remains unexplained. The trace should maintain a zero

psig level until bootstrap of the engine, after which time this mess-
urement will reflect lox pressure to the gas generator ccmbustor.
Premature pressure rise data have been occasionally recorded on this
measurement et other test sites. However, these rises have been
related to hot gas leakage past the GG lox poppet at ignition start

and in none of the instances noted wes unsatisfactory engine performances
experienced. The data from this measurement during this test appears
additionally unrealistic at the time that the "gas generator blade valve
closed" microswitch deactivates at 1.65 seconds, in that there is 1o
response on the trace. If the lox system was no longer intact at 1.65
seconds, the indicated trapped pressure between the poppet and the blude
valve should have vented upstream thru the blade valve, Also if the lox
system were intact at 1.65 seconds, some reaction from the trace would
be expected when the blade valve opened.
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DATA ANALYSIS (Continued)

The indicated deactivation and reactivation of the “sustainer gas
generator blade valve closed® microswitch between 1.65 seconds and
1.89 seconds appsars to be normal under the circumstances. In order
to open the blade valve, the fuel manifold pressure sensed at the
hydraulic manifold must be approximately 450 psig, to shuttle the
blade valve control walve in the hydraulic manifold. After 1.38
seconds a speed increass of the sustainer pump occurred which
continued until burn out of the SFGG at 1.78 seconds. It appears that
with the fuel jacket cf the thrust chamber being primed since 1.16
seconds, when the PU valve started open, and the overspeed trend of
the pump following loss of lox system integrity of 1.38 seconds,
sufficient manifold pressure was created in the fuel manifold to cause
the blede valve to start open. Burn out of the SPGG at 1,78 seconds
and consequent deacceleration of the pump resulted in loss of fuel
pressure and preventsd the biade valve from reaching the open position.

Investigation of the lox pump seal cavity pressure anomalies on this
test revealed that a simiiar anomaly occurred on the test of Missile 2E,
in which the H.S. valve also hung up. It appears that the cavity
pressure increase is a resuli cf the delay in opening of the H.S. valve.

The increase in sustainer pump Speed which occurred starting in the
vicinity of 1.34 seconds slsc supports the loss of integrity of the
sustainer lox system. Such a speed trend wouid be expected in the
event that the Jox pumn became unloaded. The continued integrity by
the fuel side of the sustvainer system was indicated by the fuel pump
inlet pressure measurement. This data reacited in a normal manner to
the closing of the P.U, valve and continued to record data until
approximately 5.37 seconds. The "gas generater blade valve closed"
microswitch activations, the gas generator lox injection pressure
measurement, and the gas generator fuel injection pressure measurement
did not indlcate booststrap of the engine at the time the speed increase
began.

Tests have been conducted in en effort to explain the apparent shock
load on the sustainer lox pump inlet at 0.87 seconds. These tests con-
sisted of bench tests utilizing a Gulton Accelerometer System., Vibration
inputs were at frequencies below 20 cps. The results indicated that
there is no apparent magnification of the input sigral at this frequency
range. The following conditions were found to simulate an output

similar to that recorded on 1F,

a, A slightly loose connection between the cable and the
traasducer. (highly improbable)

b, A faulty or noisy cable as a result of a breakdown in its
inner insulation. The output was simulated by slightly
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c¢. The grounding of the transducer against a body containing
a static charge, such as a piece of missile hardware., The
plece of hardware would have to stay in contact with the
transducer in order to simulate the output.

It is concluded that the outputs recorded on 1F do not represent
quantitative valid Jata,
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HARDWARE ANALYSIS

Anajysis of recovered missile hardware verified the origin of ex-
plosion to be the sustainer engine lox pump, All damage incurred
by hardware other than the sustainer was the results of heat and/or
impact resulting from the subsequent fire and explosion.

Detailed teardown of the sustainer engine components was performed
at Rocketdyne Canoga Fark to derive maximum advantage from the avail-
able facilities, Teardown and inspection was performed by Rocketdyne
rersonnel with the concurrance of hardware specialists from the E£ir
Force Inspector General Office. Special tests were accomplished, as
necessary, to provide additional vackground information or to attempt
duplication of various hardware anomalies,

To eliminate unnecessary duplication in recording the results of

hardware analysis, the reader is referred to the Hardware Investi~
gation Tesm Report which is presented in full in the following rages.
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The hardware investligation of this missile test accident was conducted

and this report is submitted by:

p,gefl/l/f—«mn/

Sydney D. Berman, Team Chief
Technical Director, DFS

Deputy Inspector General for Safety
OTIG, USAF

W%ﬁ/w’/ﬁ%

t/B. Grahem, Jr
tids Program Office

Sﬁace Technical Laboratories

-

George Baird

Senior Research Engineer
Engineering Department
Rocketdyne
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Charles W. Flanders

Major, USAF

Atlas Project Officer

Deputy Inspector General for Safety
OTIG, USAF
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Atlas Program Office
Space Technology Laboratories

Burdette T. Person
Senior Research Engineer
Engineering Department
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SEQUENCE OF EVENTS

Atlas missile 1F, SN 60-552k4, was destroyed by fire and explosion at
stand S-1, Sycamore Static Test Facility, San Diego, Calif., 13 May
1962. Personnel injury and private property damage were not involved
in this mishap. The accident occurred during static firing run
number S1-613-1k-01, the second static firing of Block III testing
and the nintﬁ static firing since the erec*ion of this missile in
stand S-1 on 7 March 1961. This firing was conducted to support
missile and instrumentation changes planned for Pacific Missiie Range
flights. One of the test objectives was to evaluate LOX loading and
launch control logic circuitry operation under a one hour hold
condition at "Ready for Commit". Planned engine run times were 40 °
seconds for the booster engines, 60 seconds for the sustainer engine,

and 65 seconds for the vernier engines.

Countdown was started at approximately 1235 PDT, 13 May 1962, with a
planned one hour hold with propellants loaded. The commit sequence was
completed (T-0) at 1345 PDT. Oustainer engine ignition start signal
occurred 0.5Y% seconds after booster engine ignition.* At 0.67 seconds,
the head suppression valve data indicated that the valve started to open
and then hesitated between 4 and 6 degrees open for 350 milliseconds.
At 1.0l seconds, the valve started opening and reached 38 degrees open
at 1.38 seconds. The valve data showed that the valve started closing
at approximately 1.38 seconds. Pressure surges were observed in the
sustainer LOX pump inlet pressure, booster LOX pump inlet pressure,
sustainer thrust chamber LOX manritold pressure, and the sustainer LOX
regulator discharge pressure; peaking at approximately 1.24 to 1.35
seconds. The three susteainer engine pressure measurements indicated

loss of sustaiper LOX system integrity between 1.3% and 1.38 seconds.

* Note that ell times in this report are based on "quick look" data
and subject to possible changes when instrumentation delay character-

istics sre take 'T’t.\c]@iou ’
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Lcoss of the missile sustainer hydraulic system coincided closely with
the loss of sustainer engine LOX system integrity. The missile,
missile gervice tower, and utility building were destroyed. Aero-
space Ground Equipment and facility equipment eround the service
tover sustained msjor damage (Figs 1 and 2). HNote that the skim
pond whove the sustainer was found had not bteen drained at the time
the phctographs were taken. Figure 3 shows the skim pond efter
draining.

TYPE OF ACCIDENT - DESTRUCPICH OF MISSILE AND SUPPORT EQUIPHMENT BY
FIRE AND EXPLOSION,

INVESTIGATION AND ANALYSIS

1. General
Analysis of instrumentetior data and films indiceted that the
initial abnormalities occurred in the LOX system of the sustainer
engine. Therefore, the investigation was concentrated on re-
covered portions of the sustainer engine including the LOX turbopump,
the head suppression valve, sasociated plumbing, and hydraulic
control components.** Extensive damege and separation of
portions of these subassemblizs occurred during the explosion

and subsequent ejection from the stand.

The sustainer thrust chamber was foundi with the head suppression
(HS) valve body attached by the turnbuckles. The turbopump was

torn from the pump mounts and the thriust chamber was separated

at a plane just downstream of the throat (Figs 4 and 5). The
sustainer engine turbopump assembly was recovered in several

pieces. The turblne, gear case, RP-1 pump, approximately half

of the LOX pump volute, impeller, inducer, and pump shaii were still
Jjoined as an assembly. A portion of the LOX pump volute, wear

ring, inlet housing, RACO seal and the mating GD/A 10X duct

*¥% Parts nomenclature used in this report conform tu T.O.
2K-1R105-1%, "Illustrated Parts Rreakdown".

lo meaning of the Espionage laws, Title
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flenge (with a small piece of the bellows) were fo'mnd as & unit
(Fige 6 and 7). Two additional pieces of the pump volute were

recovered se,arately (Fig 8). A portion of the LOX pump volute
was not recovered.

10X Pump Volute

The fractured surfaces of the LOX pump volute exhibited a

characteristic herringbone pattern showing that the -volute had i
sepsrated circumferentially approximately at the casting parting b
line, with both halves being propelled apart axially by a rapid

onset of extreme over-pressure. Shearing of the LOX pump discharge

flange attachment bolts at the mating surface between the flange

and the head suppression valve housing, and brinelling of the

bolt holes in the flange helves and valve housing confirmed the

fore and aft axial movement of the two halves of the LOX pump

volute (Fig 9). The energy level required to separate the volute

with sufficient force to cause the resulting fractures of

suwrrounding hardware, exceed that which could have been developed

hydrauliceliy, and could orly have resulted from an explosion '
within the pump.

Head Suppression Valve Azsembly

The HS valve actuator was separated from the valve by the for-
ward movement of the front half of the LOX pump volute (Fig 10).
The aft side of the actuator housing was deformed inward by the
10X pump dizcharge flange strikirg it as evidenced by matching
brinelling on the edge of the flange and the deformed portion of
the housing. Deformatiorn inward of the actuator housing resulted
in the brinelling of the interior of the housing against the fuel
igniter valve cam attachment bolt (Fig 11). Comparison of the °
location of this brinell mark with layout drawings shcwed that
the head suppression valve was 45 + 1 degrees open when the

actuator housing was deformed during the LOX pump explosion.

, *,
o nso ol the. Ui
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At that time, it should have been fully open (90°). Separation
of the accuator assembly from the valve housing, resulted in e
bending fracture of the head suppression valve gate drive shaft
at the mating surface betweer: the actuator housing and the valve
housing. The actuator hou:irg cover plate, switch box and
position potentiometer, and the fuel igriter valve vere separated
from the nead suppression valve actuator housing during its
deformation. The 45 degree'valve position was also established
by a br}nell mark on the fuel igniter valve cam made by the cam

follower.

The fuel igniter valve cam working face exhibited signs of what
appeared to be abnormal wearing. There were numerous shallow
crater-like depressions in the areas over which the cem follower
roller travels. rhe shape of the deformations did not conform
to a typical corrosion pattern and there were no signs of
oxidation residue. The deformations did not have the appearance
of galling. Discussions with personnel who were familiar with
this assembly indicated that similar wear patterns have been
observed on cams that have beer in service for extended time
periods. Damage sustsined by the sustainer engine ‘fuel igniter
velve housing aad cam follower during deformation of the HS
valve actuator housing, showed that the fuel igniter valve was

open at the time of the LOX pump explosion.

The HS valve actuator cylinder was dented on the forward side
resulting in a shallow inward deformation of the cylinder wall.
The anodized surface of the cylinder bore and a small metal chip
was machined off the dented area by the outbcard land of the'
actuator piston while it wa. moving in the closed direction. A

portion of the chip was found between the teflon retainer out-

board of the rubber C-ring packirng and the inside face of the
outboard piston land. The location of the brinell marks on the
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actuator piston end the sliced off portion of the dent in the
cylinder wall indiceted that if the actuator and head suppression
velve gate were connected at the time of cylinder deformation,
the gaté would have been oper approximately 5S4 degrees. This
obviously occurreé¢ after the pump explosion, but the sequence of
events is subject to speculation. A valve closing command was
generated at ignition plus 1.73 seconds which was adequate time
for the HS valve to reach the full open position. Assuming that
the hydraulic lires were intact, and that the actuating cylinder
was struck sometime after 1.73 seconds with the piston groove

aligned with the area dented, the observed chip removal could
be explained.

The head suppression valve drive shaft, idler shaft, and gate were
disassembled., The bearing essemblies were free on the shaft and
withdrew easily. The mylar lip seals used for excluding moisture
from the valve drive shaft bearings were partially split in the
seal radii. The idler shaft outboard seal was split in the same
manner, while the inboard seal waz intact at disassembly, it
should be noted that the most likely point of moisture entry
during & normal test run is through the seal that remained intact.
Moisture was observed inside the seal retainer and vent valve
assembly which is installed in the idler shaft housing. The

ldler shaft needle bearing assembly contained water and scaly

rust deposits on the needle bearing tapered ends and outer

bearing race. Several of the needles were galled on the inboard
end (Fig 12). The polished surface of the idler shaft exhibited
several types of deformation (Fig 13). ¥rinelling imprints of

the needle bearings occurred on opposing sides of the idler shaft.
Build up of metal in the brinelled areas of the idler shaft showed
valve gate motion toward the closed position. Marks were also
observed on the surface of the idler shaft which showed compression

of a hard gritty substance between the needle bearings and the

shaft surface. F\F(fﬁ o?\ﬁﬁf?zéftvilgftf)thebe depressions
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indicated shaft movement in both directions. One distinctive
mark deeper thar the other was observed with metal build up
occurring in the direction of gate closing motion. The mating
surfaces between the idler shaft square drive and the anodized
velve gate exhibited a heay coating of newly developed, finely
textured ferrous oxide, probably the result of the assembly

being submerged in the skim pond.

Although both of the mylar lip seals on the valve drive shaft
were split, no evidence of moisture or oxidation was found in
the drive shaeft needle bearings. Heavy brinelling of the
pclished bearing surface of the drive shaft was evident on
opposing sides of the shaft which coincided with the drive

shaft needle bearings. This brinelling occurred during the
bending fracture of the drive sheft initiated by the separation
of the actuator assembly from the valve housing. Brinell marks
resulted from instantaneous impact, hence showed no direction of
rotation. A series of lightly brinelled lines corresponding to
needle valve spacing was observed outboard of the bearing vear
area extending under the outboard mylar lip seal. These marks
were made on the shaft prior to final assembly since similar
damage was not reflected in the mylar lip seal. They could have
resulted from an attempt to fit an undersized or defective bearing

on the drive shaft during assembly.

A section of the head suppression valve seal lip was broken away
from the seal, Evidence of tension and compression stresses in
the failed area showed that the missing portion of the seal had
failed in bending toward the LOX dome which was opposite to the
direction of loading had moisture frozen this portion of the seal
to the gate. Tests conducted at Rocketdyne indicated that a lip
seal frozen to the gate would break free when approximately 400 psi
hydraulic p."essure was appiied to the opening side of the actuater

piston. Fuwthermore, the test seal suffered no deformation.
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The head suppression valve gate was deform2d on the middle of
the upstream edge. Pile up of metal in the deformed area in-
dicated that the impact drove the gate toward the closed

position and that the demage occurred after separation of the

head suppression actuator assembly.

Head Suppressgion Valve Delay

It hes been postulated that the missile 1F HS valve hang up was
due to freezing cf moisture in the idler shaft bearing. The
potentiometer mounted on the end of the drive shaft indicated &
L to 6 degree opening. Since the measurement of deflection was
made at the driven end, the apparent movement of the valve was
attributed to torsional deflection of the drive shaft and gate
linkage, primarily in the aluminum gate valve. One test run on
Sycamore missile 2E exhibited a similar HS valve hangup for
approximately 800 milliseconds. Prior to disassembly of the

2E valve, Rocketdyne labcratory tests confirmed freezing of

the idler shaft and bearing assembly. Iaboratory tests following
the 1F incident showed that the gate valve could have hung up due
to a combination of factors such as lip seal friction (1100 to
1200 psi actuating pressure), ice on the lip seal (up to 400 psi),
and dirt end ice in the idler bearing (up to 800 psi). At the
time of HS valve opening, the missile was operating on ground
hydraulic supply {2000 psi). Recent Rocketdyne tests do not
fully duplicate the ZE/lF valve behavior in that the maximum
delay induced was not over 60 milliseconds. Rocketdyne tests

are continuing and will be reported separately.

If the HS valve idler shaft froze and broke loose, one would expect
to see a spike on the valve position trace as the shaft torqué ;as
released. Apparently, the reason why the HS valve position trace
does not jump at the start of opening is due to the restricter

orifice in the hydraulic return line and to lip seal friction,
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Other possible causes of the 1F HS valve behavior investigated
vere air in the system, contamination in the hydraulic package,

and water in the HS valve actuating cylinder.

Rocketdyne tests (14 November 1960 memo) proved that the engiae
hydraulic system would bleed itself in one-half an hour under
2000 psi inlet pressure without actuation of the hydraulic
system. The 1F hydraulic system was in operation more than

one hour prior to engine start.

An HS valve actuating cylinder was deliberately contaminated
with water to see what would happen if the piston bleed orifice
froze. In the final test, water was used without oil and did
not freeze under the simulated hold conditions; i.e., 2000 psi
and chilled with LNZ'

The tear down inspection of the hydraulic control package showed
adequate clearances and free movement of the servo valves. A
microscopic examination of the "B" valve showed no sign of
foreign object damage. The inlet filter was relatively clean.
There was little contemination on the upstream side, no con-
tamination on the downstream side, and no holes in the filter

element.

Internal Burning

The inside of the sustainer LOX pump exhibited metallic erosion,
metallic deposits, and carbon deposits. The nature of the deposits
indicated burning before and after the explosion. There was no
visual physical evidence of rubbing; however, the surfaces were

so badly dameged in the pertinent arees that rub marks would have
been obliterated. The most severe burning occurred on the wvear
ring diverter lip and the matching impeller surface. The diverter

lip was burned completely away for approximately 180° of the

circumference. UN @ the, w llﬁ, l]gﬁmth seal were also burned
oV R/
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but less severely than the diverter lip. Burn patterns on the
impeller are fairly uniform around the circumference of the shroud
in the labyrinth seal erea. Passages inside the impeller were
severely burned, with three places on the impeller shroud burned
avay 1/2 to one inch back from the outside pesiphery. Flow
patterns in this area conform to the directira of flow inside

the impeller. There was no burning or rubbing on the back face
(balance rib srea) of the impeller. The iriucer exhibited a
limited amount of burning. Lerge pieces of the inducer blades
were broken off on one side. Exeminatior showed that these were
cold breaks. Direction of motion durin¢ failure was upstream
indicating seperation after the initia’. explcsion. There was deep
erosion in the inlet assembly progressing in the upstream direction.
Fire developed in the gaseous boundsry layer between the LOX and
the inlet assembly interior face, rnd progressed from areas of

higher to lower pressures (upstre:m). See Appendix B.

The RACO seal weas intact but th: steel expender was buckled inward
in one plece (Fig. 14). Molten metal had flowed across the inlet
housing and piled up on the Jownstream edge of the expander (Fig. 15).
Heating of the steel expanier, insulated from the inlet housing by
the teflon portion of the seal, caused it to expand and buckle in
compression pushing the aluminum slag built up on the ring away from
the inlet housing. One side of the inner edge of the steel expande-
ring showed severasl hairline radial cracks in the buckled area. It
was noted that although th2 steel and eluminum surrounding the
teflon portion of the seal was severely burned and eroded adjacent
to the teflon, the teflcn seal material did not show any significant
evidence of erosion (Fig. 16).

The bellows in the GD/A Y-duct was torn off the flange and badly
mangled indicated mechanical lamage rather than fellure due to
internal pressure (Fig. 17).
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The above obcservations indicate that burning originated at the
leading edge of the impeller shroud, probably due to rubbing
against the diverter lip.

Pump Clesrances

The major portion of the turbopump assembly from the inducer,
jmpeller, and aft portion of the LOX pump volute aft through the
}P-1 pump, gearcase, and turbine was disassembled and checked
against the last known build for proper shims and measurement
of clearances. The assembly conformed to the last build, which
showed a diverter lip to impeller clearance of 0.041 inch.
Running clearance depending upon static and external effects,
and dynemic effects without shaft bending could have resulted in
a net diverter 1lip clearance of 0.032 to 0.017 jinch. Calculated
effects of pump operation against a closed or partially closed
HS valve indicated & shaft deflection of 0.020 inch could be
experienced due to unbalanced pressures in the volute. Tests
conducted at Santa Susana on one pump with various delays in HS
valve opening times, showed that in actual operation, larger
shaft deflections than those calculated would be experienced,
and would have resulted in severe rubbing. With the HS valve
opening late, the area of minimum clearance was in.a position
vhich would have produced the wear ring damage observed on 1F.
It is interesting to note that the area of maximum wear ring
demage on 1F was approximately 180° from that experienced on
11F,

Gas Generator

The gas generator (GG) was separated from the turbine. The turbine

inlet duct was broken just downstream of the flange, leaving the
flange attached to the GG. The GG supporc brace was broken in
compression, but remained attached 'o the GG. The GG dual gate
valve and GG injector were found together but sheared off the
combustor body. The propellant inlet adapters were broken off

broken off the valve and

the valve. ’ijﬁ Céaf:\jﬂ\aélétrﬁaé | ._
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found dangling from the engine by the closing hydraulic line.
The solid propellant gas generator {SPGG) with its heater were
bolted to the GG flange but were separated at the weld tc¢ the
GG outlet .duct (Fig 18). This weld feiled as a result of post
sccident damage, however, it was noted that the weld was sub-
standard. There was no evidence of hot gas leaks prior to the
fracture.

8. |Material in the IOX Dome
An NAS 11k4 bolt head, two pieces of the HS valve lip seal, and
one piece of Cannon connector were found in the sustainer LOX
dome together with dirt, fibrous materisl, end sand. This
Poreign material evidently entered the LOX dome after the
explosion. The top of the bolt head had been subjected to
heat, but the underside was still shiny. An examination of the
bolt head showed that it failed due to bending during missile
disintegration rather than from over torquing. The piece of

Cannon connector showed signs of burning. The piece of 1lip
seal was discolored and one edge showed some evidence of heating.
The fibrous meterial was heavily sooted and burned. Similar

fibrous material was found in the skim pond.
CONCLUSIONS

1. Conditions conducive to seizure existed within the head

suppression valve idler shaft and bearing.

2. Late opening of the head suppression valve caused unbalanced
dynamic loads on the LOX pump impeller resulting in excessive
deflection of the pump shaft.

3. Rubbing occurred between the impeller and diverter lip as

evidenced by excessive burning and erosion in that area.

UNCLASSIFIED
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k. Impeller and diverter lip rubbing resulted in an uncontrolled
LoX/aluminum alloy fire severely eroding the wear ring, impeller,
and inlet assemtly.
5. An explosion occurred in the LOX pump volute shortly after
jgnition cf the 10X/aluminum alloy fire.
:
i
6. The head suppression valve was open 45° % 1° at the time of '
10X pump explosion. ‘
|
7. The weld uttaching the S8PGG to the GG hot gas duct did not
contribute to the accident.
8. The foreign material found in the LOX dome entered after the
explosion.
CAUSE

The most probable cause of this accident was freezing of the head

suppression valve idler shaft end needle bearing assembly.

RECOMMENDATIONS

It is recommended that:

A study be conducted to determine & method for precluding the
presence of moisture in the HS valve idler shaft bearing housing.

Posgible methods &re:

a) Use of improved lip seal.

b) Use of a dessicant plug to absorb whatever moisture is ingested
into the housing.
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A study be conducted to determine whether increased ground

(Page 13)

hydraulic system pressure is advisable.

Further studies should be conducted to determine the feasibility
of precluding‘interference between the rotating and stationary

elements in the LOX pump. Some possible fixes which should be
considered are:

a) A non-combustible liner such as teflcn or Kel-F in the

wear ring and inlet assembly which would not cause failure
should rubdbing occur.

b) Increased clearances to permit additional shaft deflections.

G. ACTION TAKEN

-—

g

Rocketdyne ECP MA3-186R1 was submitted for improved head
suppression valve bearing lip seals and dessicant plugs for

the head suppression valve idler shaft bearing housing.

505"17
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Rocketdyne is conducting further studies for the above recommendation

of developing a non-combustible liner for the LOX pump wear ring and

inlet assembly.
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APPENDIX B
K.’ Rothe, Supervisor, Hydrodynamics Unit

SUBJECT: LOX Pump Explosion - Mk 4; Atlas 1-F Failure at Site S-1; Sycamore
Canyon Static Test Site, San Diego, 13 May 1962

Per request of Major Flanders and Mr. S. Berman, a brief inspection of the
Mk 4 hardware was made with the special purpose to explain the flame propa-

gation traces found in the pump passages. The inspection of the hardware

showed the following:

1)

2)

3)

) )

5)

6)

o severe burning of the inducer.

Ho severe burning of the impeller leading edges a&nd impeller hub

at the inlet.

No burning in the scroll passage with tke exception of one spot

approximately 40° to 90° downstream of volute tongue.

No burning or rubbing in balance rib area of impeller.

Severe burning in impeller wear ring sr.3a ard in two passages of

the impgller.

In the impeller blade passage the fire pfogressed

from impeller discharge towards the impeller inlet.

Severe burning of the housing surrounding the inducer. Here, also,

the fire progressed upstream, showing most damage close to the

impeller front wear ring and less damage at inducer inlet.

The fire pattern which can be detected from the burned hardware shows that

the flames progressed in some areas upstream agasinst the pumped LOX. This

is true for the casing surrounding the inducer and for the traces found

inside the impeller passages on the impeller back shroud.

Most likely the fire started in the impeller front shroud wear ring and

diverter lip aree (the area which experienced the most damage) dve to rubbing.

Wherever it started ﬂ{}jkﬁizi1_>l\EEfcfng?T?§?f~?ed towards the pump inlet and

) 3P




ool

5¢5-20
6101-7519-TC-000
(Page B-2)

impeller tip, the only direction in which the fire finds both oxygen and
aluminum. Reaching the casting which surrounds the inducer, the fire will
travel vpstream in the direction of decreasing pressure along the boundary
layer of the inducer tip arca. It is that area where the inducer tip vortex
already generates gaseous oxygeu necessary to mainiain the fire.

The second major damage occurred at several spots at the shroud of the
impelier tip dismeter. Here the shroud was locally completely destroyed.
After destruction of the shroud, the fire reached the buck shroud of the
impeller, The developed heat gasefied the LOX and the fire proceeded along
the boundary layer of the impeller back shroud in the direction of decreasing
pressure and incoming LOX.

The traces left by the fire in the inlet duct, at the impeller inlet, at the
inducer blades, and in the impeller front wear ring area only show the motion
of the boundary layer in a pump under normal cperation. They were formed
during the time the fire developed. As soon as the fire was fully developed,
normal pump operation was interrupted and no firm prediction can be made as
to the direction in which the fire might proceed. In the discussed case

it is felt that the rupture of the scroll due to increasing pressure inter-
rupted the burninf process as soon as the fire was fully developed.

The total time elapse from fire start to ully developed fire is estimated

"to be a few milliseconds, say 10/lOOO to 2%/1000.

Summarizing, it can be stated that the fire will always follow the boundary
layer flow because
1) the boundary layer flow velocity is low;

2) the direction of the boundary layer flow is always from high
pressures to low pressures in stationary parts;

3) in rotating parts the statement under 2) is only true for gaseous
boundary layer. In other words, the boundary layer starts to flow
in the direction of lower pressure as soon as it has been zasefied.

L) Due to low flow velocities the 10X can be gasefied in the boundary
layer without being carried away if enough heat input is provided.
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6.0 ENCLOSURES
3 6.1 COMMAND NET VOICE TAPE

The following tabulation presents a running account of voice commnications
during Run 613-14, as recorded from the Command Net. The tabulation-
starts at X-12 minutes and includes the one hour hold period.

IDE NAME CONVERSATION
. 12/28/21 P.A.: Mark X minus 12 minutes.
P.h.: Set condition red.
P.A.: Time is 12:29 PDST
P.A.: Start of countdown.
P.A,: A1] personnel remain in assigned blockhouse

positions, Transfer room personnel clear the
transfer room and report. Test Conductor?
J. Stswarts Go ahead.
3 R. MaGuire: Transfer room is cleared.

Jo. Stewarts Thank you.

]

P.A.:¢ X minus 11 minutes 30 seconds, mark!
' T, Cross: Airborne £ill and drain valve in,silo position.
P.A.: X minus 11 minutes 20 seconds, mark!
D. Burgesss Instrumentation on slow.
P.A.z X minus 11 minutes, mark!
P.A.: X minus 10 minutes 50 seconds, mark!
{ ‘ N, Skows Acoustice ready.
[ P.A.: X minus 10 minutes 40 seconds, mark!
F D, Burgess: Instrumentation ready.
T, Crosss Ground fill and drain valve open.

PP

PN YRR "
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COMMAND NET VOICE TAPE (Contitazd)

IIME

HAHR

12/28/21 (Cont'd)

12/30/04

12/30/22
12/30/23

12/30/49

P.Acs
R. Brays
P.AL:

D. Burgess:

R. Brays
P.A.:

R. Bray:
P.A.:
P.A.:

R, Maguire:
P.A.

V. Speer:
P.A.3

J. Casto:
P.A,:

V. Speer:

P.A.¢

CONVERSATION

X ninus 10 minutes 25 sszconds, mark!
Pre—gtort ready.

X minus 10 minutes 20 seconds, mark!
There will be no standardization of Brown
racorders.

Shutdown power on.

T ninus 10 minutes 10 seconds, mark!

Silo operation,

T mirus 10 minutes 5 seconds, mark!

T minus 10 minutes, mark!

Instrumentation on.

T minus 9 minutes 52 saconds, mark!

Start countdown.

Minus 9:50...mark, Minus 9:49. Minus 9:47.
Hydraullc pressure ok.

Minus 9:42,

Fox 1145 norrali.

Start lox chilldown.

HCU bottle pressure normal.

Start 2 gtorage tank ullage normal.

T minus 9 minutes 17 seconds.
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6.1-3

COMMAND NET VOICE TAPE (Contimied)

InE NAME

12/30/49 (Cont'd)

————

T. Cross:

P.As

J. Stewart:
P.A.:
Inst:

12/31/27 R. Bray:

—— - g

R, Killian:

CONVERSATION

Vent 2 pressure complete.

Pump inlet normal.

Lox prefill switch on.

T minus 9 minutes 12 seconds

T minus 9 minutes 7 seconds

Report any system No Go.,

T minus 9 minutes, mark!

Indication on Uncle 1080 Peter.
Start rapid load.

Garbled - (Two voices at same %ime)
T minus 8 minutes 37 seconds, mark!
Lox storage tank ullage normal.

T minus 8 minutes 25 seconds, mark!
Engine timers ready.

Mark 10 per cent,

T minus 8 minutes, mark!

Mark 20 per cent.

T minus 7 minutes 52 seconds, mark!
Engine and missile power ready.
Camera power on.

Does that look good, Tim?
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IIME NAME
12/31/27 (Cont'd)

T. Croses

J. Stewarts

' P.A.:

e

— ———

P.A.:

P.A,:

12/34/59 ——

COMMAND NET VOICE TAFE (Cortinued)

CONVERSATION

It locks pretty fast for the first part.
Mark 30 per cent.

Mark 40 pe> cent.

T minus 7 minutes, mark!

Mark 50 per cent.

T minus 6 minutes 52 seconds, mark!
Mark 60 per cent.

Slowing down.

Mark 70 per cent.

T minus 6 minutes, mark!

T ninus 5 minutes 52 seconds; mark!
Mark 80 per cent.

T mirus 5 minutes 32 seconds, mark!
Mark 90 per cent.

T minug 5 min, 22 seconds, mark!
Nancy 1519 Peter 3 pounds.

T minus 5 min, 12 seconds, mark!
95 per cent

Garbled ~ (Indication on —----~)

12 closed.

Nancy 1519 Peter, 2 pounds.

within the moaning of the Esplenagd Lews, Title
¥ thocined porsen 1s pe by lew.
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6.1-5

COMMAND NET VOICE TAPE (Continued)

' TIME

NAME

12/34/59 (Cont'd)

12/35/24,

12/36/15

P.A.:
T, Cross:
T. Cross:

P.A.s

C. Clayborne:

PA.:
C, Hyde:

V. Speers

P.A.:

J. Stewarts

Jo. Stewart:

T. Cross:

——rt

T, Cross:

e Sl

This decyment contslns Informetld
18, U.S.C., Section 793 ond 794, §

UNCLASS!

inal_Sefsn _the Alnitell 3
ravoletion of which In eny manner te on Unevtherised persen 1s peohiblied by law.

CONVERSATION

T minus 5 minutes, mark!

Low topping.

Engine amiss; oops!

High topping.

T minus 4 minutes 37 seconds, mark!

RCC active.

T minus 4 minutes 22 seconds, mark!

Test readiness measurements satisfactory.
Flight control and R/Vready.

Fox 1952 Peter 120 pounds,

T minus 4 minutes 7 seconds, mark!

Nanear 1530 Peter 9.4.

T minus 3 minutes 57 seconds, mark and
holding.

Instrumentation prepare for test objective
PF30 and PF38.

Ready for commit.

Start the 1 hour hold and call out every
10 minutes.

Peter 1682 Peter, what do you read?

1682 Peter is reading 1.4 psid.

Roger.

IED

é Lavs, Tite




-

TIME NAME

12/36/15 (Cent'd)

—————

T. Cross:
T, Cross:
T. Cross:

Jo Stewart:

{ G. Grandes
R. Smay:

J. Stewarts

‘ —

T, Crosss

R. Killian:

R, Killiang

PECTrw——

AT

el D

13, U.S.C., Section 793 ond 7W4,

UNCILASSI

6.1-6

UNCLASSIFIED

COMMAND NET VOICE TAPE (Continued)

CONVERSATION

soosocad going up a little,
Fox 1952 Peter is slowly decreasing and

i%'s now 105 pounds.

Nancy 1519 Peter, what do you read?

1.8 pounds.

Roger.

Observers can we have a report on the con-
dition of the stand and the missile?
Everything normal at the South Tank.
Everything appears normal at the Blockhouse,
North tank reports normal.

Roger, thank you.

Fox 1952 Peter is rapidly decreasing. It's
now 60 pounds.

Roger.

Gentlemen, we would like to restrict the
Junch eating to either the back bay areas
or else the basement.

No, you're not., When Herb comes back, he

will take over these two, ok, And when Rich

h the mosning of the Esplones.' Laws, Title
unavtherined Dorsen 1s prehidiisd b'; ‘aw.
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UNCLASSIFI

COMMAND NET VOICE TAFE (Continuad)

TDE NAME CONVERSATION
12/36/15 R. Killian: (Cont'd)
comes back he'1l take this one; and when

Miller comes back he!ll %¥ake this one.

T, Cross: Test Conductor ?

R, Kiliians Go ahead,

T, Crosss We just got our first topping cycle at
6 minutes.

R, Killians Roger, good enough,

T. Crosss Nancy 1524 Feter, what do you read?

m—— 25 pounds.

T. Crosss Roger.

C. Hydes Tim, and 1501 is holding very steady at 149.
T, Crosss Roger, vhank you.

R, Killians Doss that 1054 look JK?

R, Killilan: 1054 look OK during tanking?

T. Cross: Peter 1682 Peter, what do you read?

——— Peter 1682 Peter is reading 1.38.

T. Cross: Roger.,

T. Cross: 1682 what do you read now?

—— 1682 Peter is reading 1.4 psig.

T, Crosss Roger, let me know at any time if it goes
above 1.42.

——— Wiil do,

This & Ind

L, o In the d Lews, Title
18, U.5.C., Section 793 ond 794,

Ing of the Espl
a uneviherissd persen 1o prehiblited b lawr.
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U' C 6.1-8
NCLAS
(_} COMMAND NET VOICE TAPE (Continued)
IE A CONVERSATION
12/36/15 (Cont'd)
P.A.: Stand by for hold plus 10 mimutes,
P.A.: Mark! Hold plus 10 minutes.
T. Cross: Nancy 1530 Peter, what do you read?
T, Crosss Nancy 1530 Peter, what do you read!
——— Coming up.
—— Nancy 1530 Peter reads 9 pounds.
T, Crosss Roger
P.4.: Stand by for hold plus 20 minutes.
P.A.: Mark! Hold plus 20 minutes.
-, T, Crosss Nancy 1530 Peter, what do you read?
- ——— 8 pointe.coo8e0c..(Comm trouble).

I'11 try to get it for you in a minute here,

T, Cross: Roger.

—— 8,18,

To Crosss Reger.,

P.A.s Standby for hold plus 30 minutes,
P.A.s Mark! Hold plus 30 minutes.

T, Cross: Nancy 1530 Peter, what do you read?
———— 7025,

T. Crosss Roger,

T. Crogss 1682, what do you read?

————— 1,35

1 '3 4 nﬂ.
This document condulng informationl i he_nktlondl_dafen £ : the of the Ep Lews,
18, U.8.C., Section 793 end 794, the trenimisslen ¢ ravolotien of which In any menAs! W unavihesised perten Is prohiblicd by law.
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UNC

COMMARD NET VOICE TAFE
IIME HAME
12/36/15 (Cont'd)
T. Cross:
T, Crosse

conting Informeiis

P.hAce

-——

T. Cross:

T, Cross:

T, Creoss;

—— e a

T, Cross:

(Y

601-9

{Continusd)

CONVERSATION

Roger.

82, what do you read?

Te35.

Roger.

Standby for rold plus 40 minuzes.
1682, what do you read?

10356

Roger, Did you nctice any fluct.ition at

19

-

$=2

a
Mark! Hold plus 40 minutes.

It's fluctuating slightly between 1.35,
sometimes as high as 1.4,

Roger - Good!

Nency 1530 Pater, what do you read?

6.5,

Roger.

Nancy 1524 Peter, what do you read?
Zerc or very close to maybe a half a pound.

Roger,

Nancy 1524 Peter is increased to about / pounds.,

Roger. Will you let me kncw when it hits

ten pounds?

UNCL/—\SSIFIED

In the Ing of the Esp! lcvl“h
nuli.‘ povien is prodibitnd by lew.




6.1-10
3 COMMAND NET VOICE TAPE (Continued)
IME ' NAME CONVERSATION
12/36/15 (Cont'd)
— Affirmative.
—— Nancy 1524 Peter indicating 10 pounds.
T. Crosss Roger, thank you,
— Hancy 1524 vented down to about 1 pound.
T, Crosss Roger,_
T. Crosss Nancy 1501 Peter, what do yoli read?
P.A.¢ Stendby for hold plus 50 minutes.
———— Nancy 15061 Peter reads 155 pounds.
T. Cross: Roger,
3 P.A.3 Mark! Hold plus 50 minutes.
R. Killian: Oh, North Tank?
R. Smay: North Tank,
R. Kiliian: How’s everything look?
R. Smay: Everything's normal.
R, Killians South Tank?

G, Grande: Everything's normal,

R. Killian: Blockhouse ?

—— Appears normal from here.
R. Killians Roger. Periscope?
—— Normal from here.

R, Killians 0K,

» UNCLASSIFIL_D

™S 4 <1 in the ing of the E 4 Laws, Title
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6.1-11

COMMAND NET VOICE TAPE (Contlinusd)

IME NAME
12/26/15 (Cont'd)

R, Killian:

R. Killian:

T. Cross:

R. Killians

P.A.:

J. Stewart:

s e oo

£» Cross:

—— ——

T. Cross:

CONVERSATION

Ye would like everyone to within the next

5 minutes close out their lunch period and
resume their countdown stations.

Would like hold time called out at hoid

plus 55 minutes, Murphy, and hold plus one
hour.

Nancy 1524 Peter indicates 10 pounds.

Roger.

At hold plus 55 minutes, I expsct everyone

to be on their countdown stations, on the
job. I expect them to review all their
console status as well as measurement status.
Report anything which is of a qQuestionable
nature; so that at hold plus one hour ywe-
can pick up a systems readiness check.

Mark! Hold plus 55 minutes.
Instrumentation, did you get your FM tapes
changed all right?
A1l tapes changed. Instrumentation ready.
Nancy 1530 Peter, What dc you read?

5.4

Roger. Nancy 1501 Peter, what do you read?

b ' UNCIASSIFIED

This docvment conteine Intormeti

ing- Lo ol d the of the &
10, U.5.C., Section 793 oad 794. the transmisslon o+ revalation of which in anv monner te en unmmnd porion 1s prohibited by law.
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6.1-12
UNCI_ASSIFIED
& COMMAND NET VCICE TAPE (Continued)
TIME NAME CONVERSATION
12/36/15 (Cont'd)
———— 155 psi,
T, Crosss Roger.
——— 152, correction.
T. Crosss Roger. Nanecy 1530 Peter, what do you read?
—— 5.4 on Nancy 1530 Peter.
T, Cross: Roger,
T, Cross:s Fox 1952 Peter, what do you read?
— 2 pounds.
T, Crosas Roger.
@ R, Kiilians South Tank, do you have LN2 vapors going
back up into the bucket?
G, Grandes No, we don't Roy.
R, Killian: North tank, do you heve any evidence of vapors

coming out from underneath the thrust section?
R, Smay: I zee vapors around the IN2 overboard duct

and just about in the center between Quads

I end II,
R. Killians OK. Those are probably coming from the engine

control bottle.,

Ro 3nay8 Righto
T. Cross: Test Conductor?
J. Stewart: Go ahead.

3 UNCLASSIFIED

L]
18. U.S.C.. Soction 793 and 784 tha transmisslan ~+ roveletlon af which in nav manner to an unevtherised porsen is prohibited by low.
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6.1-13

COMMAND NET VOICE TAPE (Contiiied)

TIME

NAME

12/36/15 (Cont'd)

T, Crosss
R, Killian:

J. Stewart:

e e o

R, Killian:

R. Killian:

R. Killian:

J. Stewarts

H., Lippe

R. Killian:

A . -

R. Killians

J. Stewart:

-y -

J. Stewart:

Jo Stewart:

CONVERSATION

Iox system is satisfactory.

VWhat does 1290 Tare read?

Thank vou.

Plus 50, Roy.

Flus what?

Plus 50 degrees.

Roger.

0K, We ere getting kind of low on engine
control supply pressure, I mean supply
temperature,

Roger. Place the Step three permit over-~

" ride switch on.

Step three over-ride switch on.

Ve should be watchirg or paying particular
attention to 147 Peter.

Test readiness measurement satisfactory.

With this cold temperature, particularly

at the vernier tanks pressurized.

Could I have & report on the Nancy 1530 Peter?
Nancy 1530 Peter 5.25.

Thank you.

Report system readiness when called out.

= - P o am e e - e —
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UNCI ASSIFIED

COMMAND NET VOICE TAPE (Continued)

TIME NAME
12/36/15 (Cont'd)
J. Stewart:
H, Taylor:
J. Stewart:
H, Taylors:
. Stewart:
. Richardsons
. Stewart:

J

G

J

G. Richardsont
J. Stewart:

R

o Masters:

T. Cross:
J. Stewart:
T. Cross:
J. Stewart:
E. Miller:
J. Stewart:
J, Castos
J. Stewarts
J. Casto:

J. Stewarts

H. Lipps

UNC! neee

CONVERSATION

Facility Power?
Go!

Missile Power?
Go!

Flame Defliector?
Go!

Firex?

Go!

Pneumatic?

Go!

Lox?

Go!

Fuel?

Autopilot?
Go!
Hydraulic?
Go!

Engine Test?

— P

b the of the Esp! d Laws, Title
! unfbvlnd porsen |l “scohlbited by law.




12/36/15 (Cont'd)

Je

LB o M———

T

- A
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Thls ¢ t cantalns Inf. fon |
18, U.8.C., Section 792 and 794, th

L UNCILAS

Brays
Stewarts
Speers
Stewarts
MaGuires
Stewarts
Clayborre:
Stewarts
Skows
Skows
Stewarts
Skows
Grande 2
Stewarts

Grande:

Stewart:

Grande 3

SIFIED

A

UNCLASSIFIED

bl U COMMARD NET VOICE TAPE (Continued)
{ TIME NAME CONVERSATION

Auxiliary Control?

Go!

Test Conductor Congole?
Go!

Launch Officer Console?
Go!

Instrumentation?

Col

RCC?

Go!

Acoustica?

Go!

Acoustica dialed in sensor Sta

Well, I didn't request it yet.
Are you going to request it?
Test Conductor?

Go ahead,

6.1-15

tion 2,

We have an indication of heavy frost around

the inside of the thrust section around the

lover edge in Quad IV,
Around the fireshield?

Roger,

[the musning of the Esplovegd Lo 3, Title
tharisod persen Albited by lew.
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COMMAND NET VOICE TAFE (Continued)

TDE NAME

12/36/15 (Cont'd)
R, Killian:
G. Grande:
P.A.:

R. Kiilians

1)

G, Gran

Qs
oo

P.A,2

G. Grande:

R. Killian:

R, Killiang

G. Grande:

R. Killiens

G, Grandes

CONVERSATION

Around the fireshield, George?

Yes, Roy.

Standby for hold plus one hour.

0K, can you tell what the status of the
vernisr lox vent bleed is?

Scem to be gettingocooo

Merk! Hold plus one hour.

He seem to be getting some ligquid out of it.
Okay,

Do you see any ....is it.external on the
thrust ssciion in that area, George?

Well, it's hard to tell from here, Roy. It
shows a heavy frost on the outside.

Vell, what I'm trying to find out, is it
right on the X-X axis in the area where the
topping £ill line goes in, or is it over in
the Quad IV arsa between the Sustainer and
the booster where the vernier lox vent line
comes out?

Seems to run from Quad III all the way over to

Quad IV, Roy,

This dacyment condolas informeti

P 0 s the of the Eipl ¢ Laws, Title
18, U.B.C,, Secilon 793 ond 794, the transmisslen or revelctlon of which In any menner 1o en unevtherized persen 1s prohiblied by low.
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6.1-17

UNCLASSIFIED

A~
'

TIME NAME

12/36/15 (Cont'd)

R.

G.

Kiliian:

rande ¢

Kiliisns

Grands;
Killian:

Stewart:

Kiliiens

Grande:
Stewarts

Killians

COMMAND MET VOICE TAPE (Continued)

CONVERSATION

A1l the way from Quad III to Quad IV. Where
does it start in Quad III?

Approximately the lower camera area,

Iowsr camera area and how far over into
Quad IV?

A1l the way over to the nacelle.

A1l the way over to the nacelle?

Can we have the camera operator pan that
camera over?

YWelil, it's been some time since we held for
an hour, George. Do you have any.....were
you on any of the orerations where we held

or an hour?

o

Yes, T was, Roy. I never noticed this before.
You!l]l have to pan it up there,

No, I'd be particularly not; since we have
held for an hour recently, George, but
sometimes in the past whenever we had thrust
section ambient in and we held for an hour,
the Quad IV area always had a considerable

habit of being extremely low. We have been

UNCI ASSIFIED
FNENTI AL

T%" duvum conlslns Infermotion o

e meaning of the Esplonage Laws, Title

ha/]
U.8.C., Swuction 79 end 794, the ircreminlon or revelation of whlch in ony mcmm to on wnauthorizsd person s prohiblted by law.




12/36/15 (Cont'd)
R, Kiliians

G, Grande:

R. Killian:

R, Killians

- —

R. Killlan:

C —

R. Killian:g

’

———

R, Killians

D. Burgess:

R. K$1lian:

6.1"'18

D

(— COMMAND NET VOICE TAFE {Coniinued)
TIME NAME CONVERSATION

(Cont?®d)
ii12ing the IN2 shouds for somstime and
tepping 233 this time.
Roger,
Plus the fact we have excellent observation
conditions today.
How dosz the thrust section ambient look?
Normai.
A7 normel?
All normal,
Nethirg at 211 that's lower than normal?
Jr cnusual on a short hold?
Nope, they are all normel.
Dave, do we still have the instrumentation
ir. fer the Support Rod in Quad IV that we used
on the Soak Evaluations?
Negative, I don'v think we do.
There are an awfully lot of ambients hangling
around up there, and I would like to know
what the status is of the circuitry, Far as

I Jnow none of it has been pulled out.

UNCLA SIFIED

This documont contains Information LéH

19, U.8.C., Sectlon 72 end 794, the ¢ Tnsle r e [
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UNCLASSIFIED

COMMAND NET VOICE TAPE (Contirued)

12/36/15 (Cont'd)

o

G.

R

TIVE NAVE

Msiendays

Meiendez

on

Kiliien:

Killian:

Grarde:
Killiang
Killians

Grande:

Killiang

Killiang

Grande:

Killian:

Grande

Killian:

CONVERSATION

This is c¢orrsct, Roy, but they are still
in for print, but not connected electrically
on the 1800 series,

How far doss it coms to?

Is it disconnected the in J Box?

It's disconnected electrically, right.
No, he cen do it.

George, how far up on’ the barrel section
does the frost go?

Approximately 18 inches; Roy.

X,

Is it fairly heavy?

Not particularly heavy, just shows an
indication of being white and frosted up.
0K.

You can't see any part of the fire shield
underneath, can you?

No, I can't Roy.

How about the disconnect there? Is it

heavily frosted? Should he.

Yos, there is quite a bit of frost there.

ok, %
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6.1-20

COMMAND NET VOICE TAPE (Contirnusd)

IIME

NAME

12/36/15 (CGont'd)

13/40/51

R. Killiens
Jo Steswarts
T. Cross:
T, Cross:
J. Stewart:

J. Stewart:

N. Skows
J. Stewart:

J. Stewart:

R, MaGuire:
J. Stewarts
V. Speer:s
V. Spsers
P.A.:

R, Masterss

R. Masters:

P.A.s

CONVERSATION

0K; Jim, let's pick it up.

0K, Tim, how's the lox level?

Nancy 1530 Peter?

415

Roger, lox level satisfactory.

Reger.

Acoustica, dial in sensor station #2 and
report.

Sensor station #2 has been disled in.
Roger.

Switch 211 instrumentation to fast and
report,

A3l instrumentation on fast.

Press start commit.

Stert commit powsr internal amber.
Power internal green.

Marx T minus 3 .minutes 43 seconds,
Step III Light.

Boiloff valve closed light,

T minus 3 minutes 27 seconds, mark!

T minus 3 minutes 24 seconds, mark!




A

This document condains husr-ou
19, U.5.C., Section 79 ond 794,

M’fumu

H, Teylors
T, Crosss
P.A.s
P.A.:
2.h.8
P.A,:

T. Crosss

P.A.:

R. MaGuire:
R. Killian:
T. Cross:

P.A.:

P.AL:

R. Killians

Inverter on.

Hi Topping.

T minus 3 minutes 12 seccnds, mark!
1582 reading 135 at high topping.
T minus 3 minutes, mark!

T minvs 2 minutes 43 seconds, mark!
T minus 2 minutes 35 seconds, mark!
100%

T minus 2 minutes 33 seconds, mark!
Missile 1if* up end lccked in amber.
T minus 2 minutes 30 seconds.

T 3 on.

Lock Topping tank is vented, Tim.
Roger.

T minus 2 minutes 23 seconds, mark!
Vapors to IN2 vent duct,

T minus 2 minutes, mark!

Say it again, Smitty.

Vapors to IN2 vent duct is venting the

%

T T Rmirtm— ey o —
6 o 1 -21
’ COMMAND NET VOICE TAZE {(Contirued)
TIVE NAME CONVERSATION
13/42/14 R. Masters Intsrnalecceccese .
J. Casto 03l evacuabioNeecoese. (simltaneously)
P.A.: Minus 3 minutes 20 seconds, mark!

tank.
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‘UNCLASSIFIED

COMMAND NET VOICE TAPE (Continued)

TIME NAME

13/42/14 (Cont'd)
R, Killien:
P.A.s
G. Richardson:
P.A.:

R, Killian:

P.A.:

P.A.:
P.A.:

G. Richardsons

R. Killian:

J. Stewart:

G, Grande:

m-wm

C‘L/‘ ‘?.Q!F:ED

CONVERSATION

Roger.

T minus 1 minute 50 seconds, mark!
Start main deflector water.

T minus 1 minute 42 seconds, mark!
Will that thing run on local? Will that
recorder run on local? If it will put it
on local and let's have local control.

T minus 1 minute 25 seconds, mark!

Yion't run anyway.

T minus 1 minute 18 seconds, mark!

T minus 60 seconds, mark!

Launcher coolant on.
Start vernier f{lame deflector.

Remember, gentlemen, ignition start may
occur before the time count runs out or
slightly after. D¢ not paniec.
Minus 50 seconds.

North tank water ready.

Minus 40 seconds.

Minus 30 seconds,

South tank, report water system.

Water cX.




3 0 T YOI (Continusd)
TIVE NAME CONVERSATION

13/42/14 (Cont'd)
P.A,: Minus 20 seconds.
P.A,: Minus 18 seconds.
G. Richardson: Engine CO2 on,
R. Killian: Hey George, you'll have to speak up; we
can barely hear you.
P.A,: Minus 15 sec.

R. MaGuire: T 2 on.

P.A.: Minus 10 seconds.
P.A.: Nine.
P.A,3 Eight.

@ P.A.: Ssven,
P.A.: Six.
P.A.: Five,
R. MaGuire: Run camera's on.
P.A.: Four,
P.A.s Three,
P.A,z Two,
P.A.: One,
P.A.: Zsro,

13/45/38 R. Killian: Ignition Start.

F.A.e One,

UNCLASSIFIED

ANy
Ly
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UNCLASSIFIED

3 COMMAND NET VOICE TAPE (Coniinued)
TIME NAME CONVERSATION

13/45/38 (Cont'd)
P.A.: Two.
———— Horn,
R, Xilliens Cutoff and all water on! g
All water on!!
23] water oni!}
A1 water on!,
A1l water on!!
All water on!l!
13/45/50 (Approxirzately)
From this poirt on, many bits of
conversation are on tape but quite
unintelligible due to iack of volume
and noise interferencs.,
R, Killian: Ready to explodeflllil!
(Unintelligible talking and noise)
—— Lost everything, we lost everything, tower
and all,
R, Killian: OK, Gil, will you call out the Fire Dept.,

please?

H, Gillespies Affirmative.

R. Killian: Turn off tower fog. X

gNCLASSIF'lED |

18, U.8.C., Sactlon 793 ond 794, the jrensmlnston o :vlaton of which in any macnner fo an unauthorlzad person is prohibited by law.
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6.1-25

UNCLASSIFIED

2 COMMAND NET VOICE TAPE (Continued)
TIME NAME CONVERSATION

13/45/50 Approximately (Cent'd)

R, Killian:
R, Kiilian:

R. Kiilian:

(Unintelligible

R, Killian:

R Killians

- r—

H. Gillespie:

- an

Jd, Stewart:
R, MaGuire:
T, Sickich:

T, Sicklch:

—— S

Cutoff the topping tank.

Excuse me.

Ileave the teopping tank on.

conversation)

No need to go to the Annex, just hold
everything down, till Security's in the
aresd.

Security - Security - Security Control!
Vill someone see if we have any telephone
communications and get in contact with
Security Contrecl, please?

This is Security Control - Go ahead.
Missile tank pressure has dropped off....
hit cutoff button.co...

Missile lox tank pressure has dropped off....
all watercecsoocsos

Instrumgntation on slow.

Instrumentation on slew,

Testing one, two, three, four,

Testing one, two, three, four,

59 huh?
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6.1-26

UNC

COMMAND HET VOICE TAPE (Continmed)

IE NAME CONVERSATION
13/45/38 Approximately {Comtid)
T. Sickichs iet's see, John, help me get all these
stand lines will ya? Get everything from
2 60 Gown axcept don't touch 85; well, let's
see~~85'3 out there.

— Did you get Sscurity yet?

> 'UNCLASSIFIED
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( 6.2 OFFICTAL OBSERVERS REPORTS

e A A~ St 1P o St I S ol

‘ Pregented in this sectisi: are whe official observer, conscle

; operator, recorder monitor, and countdown caller reports &s

! presented to the test conducior subsequent to termination of
the run, The reports have been transcribed from the command
net voilce tape and edited so as to include only pertinent con~
versation,

SOUTH TANK

i et i B B e

Jim Stewarts OK., South Tank would like to review
once mors what you observed,

George Grande: At the time of ignition start, I
observed fire which was a larger than
usual fire; it seemed to be a2ll about..
oes00ps? think we're losing communication
again. It seemed to be all abtout the
bottom of the missile, lower edge of it,

) Jim; and it spread quite rapidly. A4s

. soon as I seen this I was sure I knew

what was gonna happen so I ducked into
the tank at the time I seen the fire and

« i , ) reported FIRE, and I no sooner got into

o the tank when it did explode and I yelled

’ out EXPLOSION,

A N ot

. rwnas x

Stewart: OK. bPid you cut or pregs your cut-off
button?

Grande s No, Jim. As goon as I seen the fire I
knew it was gonna happen so I ducked in.
I didn't have time to even think about
touching the button,

Stewart: OK. And the condition of the silo topping
tenk?

Grande: At the time?

Stewarts No, after the explosi‘ono

Grande: After the explosion it seemed to be all
right, There's a,..like I say...part of

the stand was down over the top of the
area there but it seems to be OK.

o~
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UNCLASSIFIED
6.2 OFFICTAL OBSERVERS REPORTS (Contirued)

Stewart: Ané the condition of the rapid load tank?

Grande : There is part of the, oh, stand and debris
on top of the area but the tank itself
seemed to be OK.

Stewart: And the condition of the GN2 pre-fab?

Grande : The GN2 prz-fab is in fairly good condition
other than debris around it.

Stewart: And the GN2 storage vessels?

Grande s The GN2 storage vessels themselves are
intact; the H-—compressor has the..,.lids
and stuff plown off of i%.

Stewarts Tne fuel trensfer unit.

Grande: It is OK. There's debris arocund the ares,
but other than that it seems to be OK.

NORTH TANK

Stewart: OK. North tank. You want to review your

Reginel Smay:

cbservations,

At the time of ignition start; right at
ignition start it seemed like a normal
ignition but this kept; this got larger
until the flames billowed out under the
thrust section and on the outside of the
thrust section; at this time I realized

it was an explcsion, and I hollered
EXPLOSION and reached for my cut-off button
And at the same time, I dropped down into
the tank and it exploded before I could
actually push the cut-off button., In the
explosion we had debris, we had one helium
ball light on the hill up here and roll down
next just on the other gide of the escape
road, It's laying down here in the canyon
now, It secemed to be aflame as it rolled
down, And I don't know how much other
debris was in the air at the time.

UNCLAQ‘\IFIED
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‘ 6,2 OFFICTAL OBSERVERS REPORTS

Stewart:

Stewarts
Snay:

Stewart:
Grande ¢

Stewart:

Grandes
Stewart:

Grande:

Stewart:

~ - v -

6.2-3

(Continued)

You didnft obserwe the verniers lighting
off?

I saw nc sign of vernier ignition. I believe
the explosion was before tims for vsrnier
ignition.

And the concertration of the explosion was
at the bottom of the missile?

At the bottom »f the missile. In fact I saw

no.ooooooeuc.o

coooinitial explosion?

oeoinitial explosion from this side, it
just looked like big flames had billowsd out
almost simuitanecusly with ignition; with
ignition start.

In your direction, right?

From tnis direction.

OK. South tank?

Go ghead, Jim,

Did you see flames from your direction or
towards your directlon:

You mean, at the explosion or the .....

Vhen you first noticed the flames and the fire,
No, Jim, They just seemed to spread rapidly,
very rapidly out of the area from underneath

the bottom part of the missile,

Roger., Thank you.

TEST CONDUCTOR CONSOLE OPERATOR

Royce Bray:

Observations from commit phase and start.
Everything was normal up until ignition start.
I was watching for the R&D operation light.

~; UNCLAS SIFIED
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OFFICIAL OBSERVERS REPORTS

Royce Bray:

Roy Killian:

Stewart:

Killian:
Stewart:
Killians
Stewart:
Killiens
Stewart:

Killian:

602—4

(Continued)
(Continued) Bafore the R&D operation light
came on there was delta p and the explosion.
I reached for the stop button, it was already
red, it was already cut off. The 1lignt had
not come on when I hesard either the DP or
the explosion. No, I don't lmow which I heard
first, It probablycame on with the cutoff,
Jim, do you have any comments?

The only thing is I did observe the R&D light
on after the explosion.

Which one?

Tne one on the Test Conductor'!s Console.
I mean which explosion?

Tne second.,

This before the shock wave?

I can't recall.

I will add something to that.

LAUNCH OFFICERS CONSOLE CPERATOR

Verle Speers:

Killian:

Speers:

Killian:

Speerss

A1l indications on the LOC was normal up
until the time of the DPC sounded.

Do you have any recollisction when the DP
sounded, because I don't remember it sounding,
but that's beside the point.

411 I now, I got my engine start light normal
and just hard to pin point any time.

Had you heard any buzzer yet to signify that
we had gone back to R&D?

No.
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6.2 OFFICIAL OBSERVERS HREPORTS (Continued)

COUNTDOWN CALLER

Killians Do you have anything as far as observations
are concerned?

Charles Murphys I @id hear the buzzer on the LOC when it came
on the dslta p. I believe that was shortly
after ignition, it sounded just prior to
autopilot beginning to call run time,

MISSTIE POWER FACILITY POWER MONITOR

Harley Taylor: Everything over here looked normal until
explosion. .

FNEUMATICS

Roy Masters: Everything on the pneumatics panel looked

normel, I was watching the tank pressuresz
up to the apparent explosion., At the same
time I observed emergency buttons.

Xillians Were you locking at your tank pressure meters
at all1?
Masterss Yes, I was and the tank pressures, the helium

and delta p monitor all were normal.

10X TANKING

Tim Crosss Everything wae normal, We seemed to have a
normal rate decrease in lox. The explosion

happened about lox topping drop out. We set
up for a drain immediately after DP went off.

FUEL_TANKING AND FURGE

Edward Miller: On the fuel tanking, everything was normal.
On the purge, I had a switch to turn on &t
three seconds and it geemed that at the
time I reached for it everything happsned.

HYDRAULICS AND AUTOPILOT

James Castos Hydraulics was normal. I remember that we did

UNCLASSIFIL,D
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OFFICIAL OBSERVERS REPORTS

HYDRAULICS AND AUTOPIIOT

James Casto:

Killian:

Casto:

Bill Middendorf:

(Continued)
(Continued)

(Continued) drop back to R&D control...it

sounded like a normal start and except for

that slight delasy from zero time and then
immediately after the explosicn they dropped

out missile AC and DC and we indicated a load

cn the panel by dim lights so we killed panel
power at this time, |

Jim, did you call any time second count at
811?

Yes, it seems 1ike I called up to about one
or two pumbers end that's when the explosion
occurred. 1 or 2 seconds, I don't recall.

Autopilot seemed to be normal up until *iwe
time of ignition. Booster start transients
appeared to be ckay, but sustainer start
transienis went immediately off scale until
the explosion and we lost everything. The
time indicator on the test programmer is T
stopped at 2,3 seconds which may be an indication

of the time the explosion actually occurred.

ENGINE TEST PANEL AND OBSERVER CONTROL - FACILITY POJER

Herbert Lipp:

INSTRUMENTATION CONTROL

Dave Burgess:

.

Or the auxiliary control we got a cutoff right
after engine start and I hollered CUTOFF, and
then the explosion, maybe about the same time.

It just so happened, Roy, I was watching the
TV szreen at the time. Normally I don't, but
I was at this time, and it appeared that there
was just too much fire, Normally you can sense
that the amcunt of fire is correct. But there
was just too much fire and it was apparent
that there was evidently a lox rich atmosphere
or something that was causing extra flames.
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6.2 OFFICTAL OBSERVERS REPORTS {Continued)

INSTRUMENTATION CONTROL (Continued)

Killian: I'd 1ike to go around the thrust section
ambients.
Biil Melendez: Rzd Lines- P1677 was norwal throughout until

the biast when it pegged up positive. 1712

was riding normal at a1l times until the blast.
1325 was riding normal at all times. On 1710 '
it was riding normal and before, oh, at ccmmit
start, ignition, it gave & very slight pip, oh,
about cne increment. VWasn't anything great,
but that is the only thing I ever saw on it.

Kiilian: Did you ever have any response on any of them
as far as fire?

Yelendez: No, nothing. Oh, after the blast everything
went up.
Killian: That's what I'm saying, but before that nothing.

Wnat do you have on 1711 and 1290 and indications?:
!
Ray Neisess No, 1711 was okay, of course, until after, and
1290 also normal.

Kiilians Okay. Do you have anything as far as 1474,
1027, 10307

Edward Ieonard: No, I watched 74 right up to ignition start,
and it was normal and at ignition start I shifted
over to these two red lines. They seemed
to be working normal and then it happened so
quick thet they just went right down again.

Killian: How about the PU valve - Do you have anything
as to how it responded.

leonard: Yes, it started up, I don't think it went up as
high as it usually does and then it started down
into the red line lower reading line, but thig
time we had cutoffs etc.
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6.2 OFFICIAL OBSERVERS REPORTS (Continued)
oN SUSTAINER TEMP AND SUSTAINER LUBE O1L
Tony Tangorra: On sustainer temp, it went up banged out normal
: and 211 the way to the end and then it went right
down.,
Killians About the lube cil,
Tangorra: The lube I had got a good loock at that because
I was watching the two second ones first.
Killian: You didn't see anything at all?
Tangorr;: Ne.
¥illians How about B-1 combustion temp and lube 0il?
Joe Semancsin: B~1 and P1713T came up within two seconds and

then somebody was hollering to put the water on -
it dropped down, dropping down, and P1714T canme
up too within time, but didn't go down right away.

Killien: Okay, Did both of them appeur normal at start
for SPCG's; Joe?

Semancsin: Well, I believe this one could have been a little
bit s‘"gglsh but they both came up.

Killian: Okay. Bad they come out of the red lines and
started back in?

Semancsing They didn't go all the way to the 1300 dgf.
They came up to about 1200 dgf and dropped a
iittle bit,

[N

Killian: Started back to normal?

Semancsin: That's right.

Killians Good. Lube oils.

Arthur MacGregor: P1473, P1272P both started to rise, but we were

only about 2 4 seconds, and we got an explosion,
and they dropped right back.
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OFFICIAL OBSERVFRS RFPORTS  (Combimued)
HYRDRAULIC RETURN PRESSURE
Paul Battenberg: At your command of "s11 water on® sustainer
hycdravliz pressure spiked to the right.
Killiens W:at happened at start, Paul, as fer ss the
<wo hydrauiic pressures. I mean the tuo
hyéreulic pressures?
ttenberg: They were normal and abcut your command at "all

water on® ine gustainer spiked and that caught
oy atisnticn and I did=': get the booster.

Killian: Okay7, How about tz2e booster and sustainer
nydravlic supply pressures?

Lee Smith: They were rormal up until start. Apparently at
the same time you yelled, "water on" I caught
a flash in my eyss and et this time before I
could even turn to the window looking, one time
the booster had started up and then down the other
was spiking erraticy, but it had not spiked erratic
until your command of %"all water on'.

Killian: Okay. Any other recorder monitors have anything
+o repoxt?

Don Hart: On tks pump speeds, I was watching Bl and B2 and
bcth of these came up and I think that B2 dropped
ud and Bl was s%3i11 up,

Kiilians Records will verify. This is only for backup
informatior ~ not for the purpose of determining
whether anybody misssd anything on their obser-
vation etc, just to see if there is anything that
people can add that will further add to the data.

Killiagne Do you have anything to report Cherlie Oliver?

Cherles Oliver: Really not much in addition to what's been said,
I was watching measurements generally not any in
particular,

Killian: How about the pump inlet temps?

Oliver: Punp iniet temps - they were good at start - and

they were well within., Generally start transients
lookad nermal and that is about as far as they
WENY,
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OFFICIAL OBSERVERS REPORTS

HYDRAULIC RETUKN PRESSURE

Charles Hydes

Killian:

L3
Jay Barham:

Killians
Barhem:

Sam Bradsher:

Killian:
Bradsher:
Killian:
Bradskers:
Killien:
Bradshe;:

Don Hass:

6 - 2"10

(Continued)

I was observing F1001 and 1003 at start, I

saw whet I feel to be & normel transient., It
scemed that start occurred approximately two
seconds afier the countdown caller had called
zera time, I then observed the ambients after
the explosion and ail the ambienls that I could
see wsre pegged positive,

Is tkers anyore in the back-bay Brown CEC or FM
end Saanbore that has anything to report? -~ with
regards vo the pump inlei pressures, PCU pressures,
temps; ete.?

The lox pump inlet pressure scemed kind of
sluggish, they came up and then they started back
down, There was an engineer in here,

Ve can gec that fram Bill Sueitzer. How about
any of tue other temps or valve positions etec.?

Only at time of explosion 4id the new P1098D
pegged negative,

Lox przssure reg inlet temp seemed to be
functioning normally until the time of the
explcsion,.

F1115T,

It is clear,

Do you have ideas as to whai it was reading?
Appreximately 200 to 225 dgf.

Negative 200 to 225 dgf cr pcsitive?

Positivs.

Sanborn measurements all seemed to go up to
the time of firing and then afler that we did
get scme vibrations.
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6.2 OFFICIAL OBSERVERS REPORTS

COMMUNICATIONS

Tom Sickish:

Xillian:

Sickish:

Clarence Cleyborne:

Killian:

N. M, Skows

Killian:

692"11

(Continued)

Everything was normal with me;, until fre
vibration rather,

Okay, I just wondered if you heard anything.

No, the boiloff valve was normal. and every-
thing else,

RCC ~ ewerything seemed normal at the
iation ignition and then about two

onds later all of the channels started
ounting and the only one that actually showed
,-toff 1ight was Bl eble. The one that was
ervous yesterday.

YR
Qo 3
Q =S

Okay. Acoustica?

Acoustica was normal right up to the explosion
and then we lost power.

Okay. The only thing I have to add is what I
think - - - - nothing -~ ~ I vhink the perform-
ance was excellent, psople.
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PHOTOGRAPHS

6.3-1

Presentsd in the following section are pertinert photographs of
Sycerors Sits 1 damags,

Figure 6.3-1
Figure 6,3-2

Figure 6,3-3
Figure 6,34
Figure 6.3-5
Figure 6,.3-6
Figure 6,3-7
Figure 6.3-8
Figure 6.2-9

Figure 6,3-10
Figure 6.3-11
Figure 6,3-12
Figure 6.3-13
Figure 6,3-14

Figure 6,3-15

Figure 6.3-16
Figure 6,.3~17
Figure 6,3-18
Figure 6,3-19
Figure 6.3-20
Figure 6.3-21

Test stand area frcm pipeline trestle,

View of service tower from parking lot behird lox
storage ares,

Test stand area from fuel farm looking toward blockhousa.
View of the service tower and facility equipment.

Sita 1 Bleckhouse Annex interior.

Site 4 Utility Building.

Sustainer combustion chember as recovered from skim pond.
Sustainer combustion chamber after pertial clean-up,
Sustainer lox duct adapter and part of broken lox pump
volute,

Portions of the sustainer low pressure ducting,

Sustainer turbopump.

Sustainer turbopump.

Head suppression valve actuator housing.

Head suppression valve actuator shown in position on the
thrust chamber,

Booster injector plate and fuel staging disconnect -
forward half,

Bl turbopump assembly found wedged into tower structurs.
Damaged boostsr turbine assembly,

Parts of B2 turbopump.

B2 turbopump components

Damaged propulsion system hardware - primarily B2 components,
Airborne pneumatics hardware.
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FIGURE, 6.3-2

U

VIEW OF SERVICE TOWER FROM PARKING
10T BEHIND 10X STORAGE AREA
(Wego. No. 8TT794)
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FIGURE 6.3-3
10X CORTROL PREFAB

VISIBLE NEAR SERVICE TOWER.,
878334)
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FIGURE 6.3-U4
VIEW OF THE SERVICE TOWER
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S1 BIOCKHOUSE ANNEX INTERIOR
(g. Mo, 876424)
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FIGURE 6.3-6
UTTLITY BUILDING

(Bego No. 87635A)
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FIGURE 6.3-7

SUSTAINER COMBUSTION CHAMEER
AS RECOVERED FROM SKIM POND
{Neg. Fo. 878524)
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FIGURE 6.3-8

SUSTAINER COMBUSTION CHAMEER
AFTER PARTIAL CLEAN-UP
(Neg. No. 87864a)
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SUSTAINER IOX DUCT ADAPTER AND
PART OF BROKEN IOX PUMP VOLUTE
(Neg. No. 879124)
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FIGURE 6

SUSTAINER TURBOFUMP
No. 880294)
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FIGURE 6.3-12

SUSTAIRER TURBOPUMP
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Ko

(Reg.

o3
A MIDIONE J0 NOLTMOI

.,

|

-

P

— -




%7
IFIED

o

TUL

LA

FIGURE 6.3-13

5SS

HEAD SUPPRESSION VALVE
ACTUATOR HOUSING

{Neg. No. 880224)
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FIGURE 6.3-14
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FIGURE 6.3-15
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FIGURE 6
SR{BLY FOUND

Bl TURBOPUMP AS

STRUCTURE
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WEDGED INTO TOWER
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FIGURE 6.3-17
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6.51

UNCLASSIFIED

6.5 FRAGMENTATION SURVEY

Presented in the following is a tabulation,; by system, of hardware
dispersion. Included are three dispersion maps, indicating the
locetion of recovered hardwere relative to the test stand. Items
recovered in the immediate area of the test stand have location
designations by Qued number and are shown on Figure 6.5-1.

6.5.1  PROFUISION
Iten lLosation

Item No. Item Description Sector
0012 Booster Turbopuuap : Qued I -7
0013 B-2 Fuel Duct & Prevalve - Quad I -
0014 Booster LCX Vzlve Actuator . Quad I
238 Gimbal Block #201674-DL01543 - 57T i
260 Bcoster Boot 3P =7
271 Booster SKGG 3Q -z~
298 Part of Pump Housing 3H -
459 Ignitor Fuel Valve !/ 1G -
478 Tachometer #7740256 16
529 Low Press Gimbal Ring ¢ 9 M
531 1CY Pump Piece ¢ 2T
536 Giwbal Block 27T
654, Kohler Valve #K 1247-10 LI
676 V-1 Engine & Gimbal Mount 4L X~
739 .~ Tachometer P/N 562-815 LT
875 Part of Booster #45582841 LU
902 Turbine Assy S/N 2/8R 2S5 -
929 Pump Casing Part 18 :
1062 Fuel Pump Housing  + 1S
1231 Heat Excbanger Part 2D. -
1232 Turbopump Support z 2H -
1250 Gimbal Block - 20U
1263 Gimbal Cesting iX
1286 Hypergol Container £ 1B ..
1287 Gear Drive & Shaft ! 1B
1288 Pump Case & Gear With Shaft 1T~
1401 Sustainer IOX Pump Inlet Adapter / 4L
1403 Sustainer LOX "Y" Duct Flange ! 5L =z
1405 Sustainer Skirt & Exhausterator . 7M
1407 Booster Thrust Chamber . TM ¢
1408 Part of Sustainer Engine . 7M.
1409 Gas Generator . 10 -
1420 Engine & Support Parts 7L -
1422 Booster Fuel Duct 1W
1510 Booster Exit Skirt 7L
1519 Bcoster Main Fuel Actuator * TM

01 stgr 1F .,
% UNCEASEIFIED |

. [ L "/
~ .'é" ",.' "“J.

Tais decument containa informeilon affocting the aotional defense of the United States within the meaning of the Espionage laws, Title
18, U.S.C., Sectien 793 end 794, the transmhisien or revelotion &f which In any manner 1o on unauthorized perion is prohiblied by low.
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6.5.1

UNC’ AQQH—'H:D /

{Continued)

Iten No. item Descrintion
5007 Turbine & GG &ssy

£C11 Vernier Fuel ¥anifold L
£012 Fuel Prevaive

£013 Eyrergol Container

5014 LOX Discharge Manifold 2
5015 Turpemns Ysater -

50156 Hi Press Puel Duct *

5017 Fuel Stege & Shutoff Valwve +
5019 Boosier Lox Doxms Assy ¢
5021 Lube Oil Pump -

2022 LOX Inlet Zlbow Piece

5023 Bocster T ”u.ooouhps -

£028 Vernier Creck Vaive

6CC0 Sustairzer ICY Regulator
6002 Sustainer SKG

600% Susteiner Coztustion Chaxber
6005 Sustairer GG Blade Vv & Injector Heed
6007 Vernier Preu Ctl Menifold
608 V-1 Thrust Chamber ]
€009 Vernier LOX Solo Boitle ¢
6012, Susteiner Engina Gimbal
60_. Susteiner Power Package

601 Ignitor Frel Valve

6015 Sustairer GG Body

6016 Booster Dome & Injector
16010 Part of Pump Housing

1011 SKCG Gasket

12707 Booster Turtopump Support -
12703 Pump Gezr Reduction

12710 Booster GG :

12715 Propellant Control Valve
12716 Bocswer Pump Inducer Shefi 2
12726 Accessory Drive Paé (Hyd)
12728 Booster Cil Pump ¥

32737 Booster Engine Fuel S/0 Vivr
12738 Boostz> Lox Doms Inlet Valve 2
12741 Sustainrer Gimbel Block
127744, Turbzre Overspeed hssy ¢
12746 Gimbal Block Assy -

12748 Gimbal Block 4ssy

12751 Booster Hyd Pump Drive Sheft
12752 Booster liyd Pump Drive Shaft
12798 Sustainer Hi Press Ducv Fienge
12851 P1420P B-2GG iox In <:tiin ¥an
12853 Becstz - Tach & Drive

12849

LN R i

/ / 4 7 . /
. oy 4 o

of the United Stofss—writiin tha wmeaning of the Esplonage Laws, Title

Thls d

Item Location

Sector
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6.5.1

6.5.2

6.5.3

T
/"

UNCLASSIFIED

(Continued)

Item No. Item Description

1klk Piece of Engine

1126 Fuel Valve

14129 Sustainer Turbine Part

14137 Booster Reduction

20002 10X Topping Check Vlv. to Hi Press
Line-Elbow

5000k Booster Tachometer

HYDRAULIC

Item No. Item Description

0010 Part of Booster Actuator

323 B-1 Hydraulic Panel

512 V-1 Pitch Actuator

606 Hydraulic Actuated Lock

679 V-2 Pitch Actuator

960 V-2 Yaw Actuator

962 Booster Hydraulic Reservoir Part

1348 V-1 Yaw Actuator

1kok Booster Hydraulic Reservoir Part

5025 Booster Hydraulic Actuator

6006 Sustainer Hydraulic Pump

6028 Sustainer Hydraulic Actuator

12730 Booster Hydraulic Pump Cylinder

12742 Booster Hydraulic Pump Cylinder

12735 B-1 Hydraulic Accumulator

12751 Booster Hydraulic Pump Drive Shaft

12752 Booster Hydraulic Pump Drive Shaft

12758 Sustainer Hydraulic Accum. Part

12776 Booster Hydraulic Pump Casting

12781 B-2 Hydraulic Accum.

60007 Top of Booster Hydraulic Tank

PNEUMATIC

Item No. Item Description

0004 Lox Airborne Reg.

158 Helium Bottle

160 Helium Bottle

178 . Helium Bottle

315 Fuel Airborne Regulator

320 Regulator Piece

530 Helium Bottle

684 Control Valve

780 Changeover Valve

6.5-3
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6.5.3 (Continued)
Ttem Yo.

782
78¢
912
1002
1220
1231
1243
1331
1334
1336
1385
1406
1413
1416
149
1471
1520
6007
6022
10039
12703
12704
12725
12739
12792
12816
12825
12833
12834
12856
1112
14126
14138
14139
14140
1415k
14155
20003

6.5.4 ELECTRICAL
Item Ne.

203

This o

Item Description

Helium Manifold

Launcher Helium Heat Exchanger

Butterfly Valve

Fuel Control Solendid Valve
Helium Check Valve

Heat Exchenger

Helium Bottle Part
Helium Bottle Part
Bellows, Helium Shroud
Helium Bottle Part
Helium Bottle Part
Helium Bottle

i0X Pneu. Vlv.

2nvu. Actuator

Duct With Flange
Regulator Diephragm
Vernier Helium Bottle
Vernier Pneu Ctl. Man.
IX 6 Actuator

Heiium Ball Half

Helium Bottle Part

INo Shroud Dump

Iox Tank Relief Valve
Pneu. Check Valve
Airborne Regulator Block
Helium Bottle Pieces
Helium Bottle Part
Airborne Regulator Block
Airborne Regulator Block
Lox Control Valve

Helium Bottle

Fuel Relief Valve ... ..
LN5 Shroud

Helium Bottle Part
Helium Bottle Part
Helium Bottle Part
Helium Bottle Part
Relief Valve

Item Description

Cannon Plug & Harness #27-11665-805
Electrical Actuator Pin
Acoustica Control Unit Assy

a. of fhe_tnited Stot
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6.5.4

6.5.5

This decument coatains infr-metien

(Continued)

Item No.

279
282
377-382
385
388-390
503
Lol
L5y
458
763
765
1020
1110
1473
5030
6003
10002
12702
12706
12868
12871
1k311
14158

STRUCTURE
Item No.

0016
102
128
151
155
161
183
206
214
265
602
683
685
729
770
902
8ol
808
851

UNCLAGSIFIED

Item Description

Part of Umbilical

Unbilical Adapter

Stillvell Sections

Stillwell Sections

Stillwell Sections

Umbilicel POD 2

Umbilical POD 2

Inverter Cannister

Part of Umbilical

Cannister Assy.

Cannister Frinted Circuit Beard

Part of Umbilical

Umbilical

Stillwell Section

Umbilical

Auto Pilot Box

Piece of Cannister

Auto Pilot Cannister

D.C. Power Plug POD 2

Stillwell Sect. Attached to B.0O. Vlv.

Cannistexr Assy.

27-41470-801 Printed Circuit
tillwell Section

Item Description

10X Topping Flex Line #27-23562-7
Smull Piece of Skin

Small Piece of Skin

Small Piece of Skin

Missile Pin 27-72231-25-B101

Inside of Missile Tank

Small Piece of Skin

Piece of Heavy Alum with Hinge Pin
PTLO PSI TVA #688 T-76840-7-0
Pieces of Tank & Booster

Large Piece of Msl. Skin #N27-72003-185
Stainless Mtg. Bkt. #27-85321-807-01
Piece of Tank With IR #601766

Chunk of Casting #U27-h1hkl4-7
Missile Tank Skin

Portion of Mating Ring

Parts of Pod Access Doors

Skirt Secvion #27-45404-9

Part of Jettison Rail
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6.5.5

gi; 6.5.6

This document ceatalns informotion
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(Continued)
Ttem No.

886
303
110k
1256
1285
1330
1362
1386
9003
9608
10033
10038
12867
12881
12882
12883
13556
13566
14183

TOWER
Item No.

165
255A
517
601
7061
986
1338
1343
1446
1476
5003
5004
6010

Itam Description

Butterfly Assy. for Valve
Part of Nose Adapter
Fill & Drain Valve

6" Alum. Casting - Part of Msl. Tiedown
27-72227-1 A/B 10, Duct W/Iarge Sect. Skin

Booster SPGG Access Door

Part of Thrust Barrel Ring

Piece of Thrust Sect. & Flooring
Msl. Skin with Brace #7-73412-116/C1L
Missile Skin with Duct

Iarge Piace of Missile Structure

Bulkhead Camera Mount Fitting & Sect.

Boiloff Valve

LOp Tank Duct Diffuser
Msl. Nose Cone Adepter
Msl. Tank Skin

Piece of Ducting

Piece of Ducting

Part of Missile Apex

Item Description

Part of Vernier Flame Bucket
Half Level & Electrical "J" Box
Large Piece of Vernier Flame Bucket
Elevator Door

3 Ft. Sq. Deck Plate

Stand Deck

Topping Control Unit Cover
Junction Box

Part of Vernier Flame Bucket
V-2 Work Stand

Vernier Deck Plate

Stand Deck

Vernier Flame Bucket

UNCLASSIFIED
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Figure 6.5-3
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6.6

UNCLASSIFIED

S1 AHD AMR TOWER WATER SUBVEY

6.6-1

Four separate water suoplies a- 8
during each tanking or firing test, These consist of LN2 flushing
water (activated at X-25 mimies), main fiame defisctor water (acti-
vated ei ¥-1 minute 50 ssconds), launcher coclarnt water, and vernier
fiame deflector water, The lezier swo supplies are asctivated at
X-60 seccnds, Weter -3 noh zpplied inside the thrust barrel during
a normal opzraticn., A ihrust sesilon firex water system is available
for use during an emergensy -ondition, howsver, this system has not
been activated since Run Si-509-10--01 on 15 November 1961, Two
suceessZul firings (Si-610-10-0% on 28 Novamber 1961 and S1-611-12-01
on 23 Marsh 1962}, heve been eccomplished since that date.

ectiveted at Sycamore stand S1

\0

LN2 flushing water is memelly activat by tae last person o leave

the stand arsza prior 1o ccndition red° This water is intended to protect
the flame deflector and stand structurs from ihe effects of cryogenic
temperatures resuliing from INZ2 and Zox drain or vryogenic leaks from
supply duciing. Prior to installaticn of engine blowoff covers as
stendard equipment (25 September 1361}, the main chambers were repeatedly
subjected to spray from the L¥R2 flushing vatsr nozzles. Since blowoff
cover insiallation, however, antrancsz of water into the chembers was
possible only wnsex the covers irnadvertantly serarated from the chambers
during a tarking test., This has occur: cd on occession, apparently due io
water sesping past tbe covers in snf‘ ent quantity to force the covers
from the chambers, Under these circva stances, the possibility of water
enterlng tne injector did exdist although the probability of water passing
upstreem of ik

3 b

CHLAY

poirs was siignt, To prevert further occurrences of
this rauaz:, tke LNZ2 Zlushing waze" nczzies were repcsitioned to avoid
excessive watsr spray ccaiacting tho chambers in the area of the blowoff
covers, This medification was avcompllsr~d prior to the final firing
of Missile 1F, Thers wag sc evidenss of preuwature blowoff cover

.

separation durirg *hls “est.

P fun

i ra,pd at T-80 minutes (L2
aconds {mair flame deflector
€5 ere mounted below the main
chambers cn <ie ieuncher ped scerfacz end are directed to-
wards tae flame bucket, Weber ers*ore, is nov delxberatnly
impinged on the main champers, although minor amournt of spray could
be deflected upwards, pa-*~ ularly when tne wind is blowing into
the flame deflecter meouth. To date, e ngine blowoff covers have
not been installed on eny “F" Ssries missile lauach from Complex 11.

AMR Conplex 11 water sopplies ars
fiuvshing vater) and at 7oL
waierj, The LNR2 fluvsh
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DENITAIAL 6.7-1

QIFIED

DPERTINENT CORRESPONDENCE

YIELD AND EXPLOSIVE FORCES

The following is a report by the Explosive Forces Investigating
Team,

Film analysis of the missile 1-F explosion revealed that three
exploaions had occurred. Tapble I gives the times of these explos~
ions along with other events, time zero being taken at the first
explosion. The first minor explosion occurred at approximately
0.23 seconds after start of sustainer hypergol ignition. Follow-
ing the first explosion was 4 seconds of burning in ths propulsion
area, The fuel for this burning more than likely came from the
main sustainer fuel line which passes within 8 inches of the sus-
tainer Icx pump. The second explosion, occurring 4 seconds after
the first, was an explosion of considerably greater strength than
the first but of lesser strength than the third explosion.

Film analysis revealed no structure damage to buildings at sites
S-1 and S-4 as a result of the second explosion. The third and
last explosion was the major explosion which caused the damage to
sites S-1 and S-4. The third explosion occurred at approximately
5 seconds after the first explosion.

The ﬁajor (third) explosion which occurred in missile 1-F is est~
imated to be of very low yiil2, Although visual observation of

the destroyed S-1 test stand may lead one to expect a largs yelld,
ths surrounding structures at sites S-1 and S-4 do not show the
expected damage that would result from a large yiéld. Until other-
wise proven, it appears that the greatest damage which occurred at
site S-1 resulted mostly from heat damage due to the fire that

lasted 5 seconds before and a long duration after the major explosion,
The damaged structures at sites S-1 end S-4, which ware not exposed
to fire demage, were damaged by the weak shock wave¥ initiated by the
major explosion,

There wes no pressure instrumentation at either site $-1 or S-4,
therefore, other means had to be used to estimate the resulting ~ver-
pressures and ultimately the yield of the major explosion. The
methods used to estimate the overpressures at various distances werei

1. Visual damags assessment of éurrounding atructures at
gites S-1 and S-4
2, Calculated shock velocity from film analysis

By employing the years of experience at hand, the available data
on blast effects to structures, it was possible to estimate approxi-

¥  Film analysis reveal a shock velocity which was a little greater

e ““UNN AeRITIED
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6.7-2

YIEID AND EXPLOSIVE FORCES {Continued)

mately by visual observation the overpressure required to causs

a given amount of damage to a structure, 4lso, knowing the shock
velocity &t various diatancas, one mar csloulats overpressures at
those distances from weli~known relationships between pressure,
velocity, and distance, Table II gives the estimated overpressures
requirsd to cause ithe damage infilcted upon the various structurss
at gites S~1 and S-4, Table II also includes calculated minimum
pressures raquired to start deformaiicn in the variocus structures.

.
The weight of TINT explosive required to give the esztimated over~ !
pressures {bazed on shock velocity) at the distences recorded in i
Table II is 2150 pounds., Assuming an equivalencs of 1 pound of lox

-RP-1 mixturg tc 1 pound of MNT, this would give a yield of 2150 e
pounds of lcx-RP-1 mixiture or G.85 per cent of the 250,000 pounds of —

one~for-one equivalence bstwsen INT and lox-RP-1 because the explos-
ive potential of the 1lox-RP-1 mixture is a funetion ~T the unkno
amount of mixing. ete,

propellant aboard missile 1-F. Csaution must bs used in assumingw:—_’—’k
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LASSIFIED

Date: 21 May 1962

6.7.2 To: Captain L. F. Gifford, From: S. R. Simpson,
United States Air Force Acting Site Manager

Subject: Damage to Missile 1-F Acoustica
Equipment, in Compliance with Requests
from Airborne and Facilities Hardware
Committees

1.0 Examination of landiine data end physical appearance of parts,
indicate that the Acoustica computer and stillwells were blown
from Missile 1-F about six (6) seconds afier booster ignition. The
following Acoustica equipment, in support of Missile 1-F, has been
damaged beyond repair: :

Computer Assembly, CA-109, P/N 101720-1, S/N 0069
Iox Stillwell, SL-192A, P/H 101350-1, S/N 0252

Fuel Stillwell, SF-191, P/N 101340, S/% 0150

Signal Conversion Unit, SC-102, P/N 50007507, S/N 002
Fuel Alternate String Cable, P/N 500211L45-5

LOX Alternate String Cable, P/N 500211L46-6

1.1 Numerous pleces of the Acoustica Computer assembly were
found hetween 200 and 400 feet southwest of the service

tovzr. All sections of the computer assembly were badly
burned.

1.2 A1l fourteen (14) sensors of the lox stillwell were
located between twenty (20) and fifty (50) feet directly
north of the service tower. The sensor backshells were
found to be in tact and the secondary stillwells were
#till connected, but sections of the stillwell, which
had fallen close to the tower, were badly burned.

1.3 Only three (3) sensor stations of the fuel stillwell
have been located. They were found approximately fifty
(50) feet north of the service tower and were not badly
burned.

1.4 The signel conversion unit, containing twelve (12)
sensor controls, was found approximately 100 feet south-
west of the service tower, in a badly mangled and burned
condition. This unit, which weighted about forty (40)
pounds, had originally been mounted to the horth side of
the service tower.

UNCLASSIFIED
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UNCLASSIFI

1.5 Neither the fuel nor loX alternate string cables have
been located and are assumed to have beer consumed by
the fire.

It is requested by Acoustica Associates, Inc. that all available
sections of the lox sgtillwell and the fuel stillwell be forwarded
to Acoustica Associates, Inglewood, Califormie for quality and
strength evaluation.

The Blockhouse Monitor, MO-200 MD-1, P/N 101394, S/N 006 and the
Signal Output Panel, SP-102, P/N 5007508, S/N 002, were located
"in the blockhouse at the time Missile 1-F exploded, and thereby,
escaped any apparent demage,

/S/ S. R. Simpson
S, R, Simpson, Acting Site Manager
A/A - Sycamore Static Test Site

’ / V/
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6.8 MISSILE HISTORY

Presented in the following sectior is & chronological listing, by
planning department completion dates, of BOI's, EO's, C1C'’s, Plan-
ning Cards and Procedures thst were accomplished in the time inter-
val between the completion of Test 12 and hot firing S1-613-14-01.
Alsc included are imspection IR's and NRD's, by initiation dete, that
were written egeinst missile hardwvare ar.i installations, and a

listing of items that were officieily planned by the Sycamore plan-
ning group but were not indicated as completed in the planning records.

Of rossible interest are items relating to inspection and special
testing of the susteiner "i" duct. All work was accomplished by
site BOI between 1 and 8 May 1962. The testing included replecing
the Zox pump inlet Rayco seai, wvisually inspecting the impeller

and wear ring for indicetions of rubbing (there wes no such indic-
ation), and conducting gimbal tests to measure restraints imperted
to the pump by the lcx and fuel low pressure ducting. The above
testing was accomplished in suppcrt of ithe Missiie 1IF investigation
and was performed under the supervision of Recketdyne Ceroge Park
personnel,

UNCLASSIFIED

Ing of the Esp! ¢ Lows, Yitle
hibited by low.

This decument contalns informotion offecting the meaning
18, U.8.C., Secticn 793 and 794, the transmistion or revelution of which in any to en f person s
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UNCLAGSIFIED

23 March 1962

6.8-2

Date Planned Data Complete

20 March 62
22 March 62
23 March 62
22 March 62
23 March 62
22 March 62
23 March 62
22 March 62

23 March 62
23 March 62

27 93936 BX 1C HYPERGOLIC SLUG INSTL

BOI 1 FIAVE DEFL PRESSURE METER

BOI 1 XDCR FAIIURE
BOI 2 REMOVE NAC COVER TRIC CIEAN
BOI 2 C/0 IMVERTER YOLTAGE
BOI 3 FUEL SPLY IGNITOR FUEL VLV C/0
BOI 3 c/o PROPELLANT IZVEL XFER ROOM
BOI N SUST ENG HYD LEAK CHECK

BOI 5 ILEAK v:x.CK 7/D VLV INTSRNAL LEAKAGE 22 March 62
BOT 8 C/0 EVACUATION CHAMBER
BOI 9 C/0 EVACUATION CHAMBER
F & CD/IR: #711545 Date 3-23-62

P/N: 555022 - Vlv Assy Volute 3leed.

Next Assy: k01501

Problem: Flow rate reducsd afver hot firing.
Disposition: Repaired and reinstailed.

F & CD/IR: #711551 Date 3-23-62

P/N: 555022 - Valve Assy.

Next Assy: U401501

Prcolem: Volute Vlv. flow rate reduced after hot £
Disposition: Repaired and reinstalled.

F & CD/IR: #711591 Date 3-23-62

Class Failure: Minor

P/N: 27-7701L4-1 - Radiation Boot Assy.

Next Assy: Z7-T77015

Problem: Sust. boot torn on seam of zipper flap
Disposition: Replaced

24 March 1962

27 06191 3 A REMOVE GROUND STRAP FM-28V

27 06191 5 A POWER SUPPLY

clc 98295 27-06191-5A VPM 2

26 March 1962

27 93701 BK 1B LK2 SHROUDS LEAK CHECK W/GN2

27 93857 BK 1A LOX TOPPING PRESSURIZATION SYSTEM
27 93951 BK 2E BSTR & SUST TURBO PUMPS

BOT 2 PLAYBACK FM FROM BACKUP

UNCLASSIFIED

27 Feb. 62
22 Feb. 62
22 Feb. 62

26 March 62
26 March 62
26 March 62
26 March 62

This ‘ulum contolns informotien o'm'af"' l'ho uollonal defedte™of" 'M Unlied Srat n'tha of the Espl Laws, Title
18, U.8.C., Section 793 and 794, the trantmission or revelatien of which in any monner lo an unw'hoﬂnd porten Is prokibited by low.

23 March 62
23 Marchk 62
23 March 62
23 March 62
23 March 62
23 March 62
23 March 62
23 March 62
23 March 62
23 March 62
23 March 62

2k March 62
2k March 62
24 March 62

26 March 62
26 March 62
26 March 62
26 March 62
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UNCLASSIFIED

26 March 1962 (Continued)

" BOI 3 SUPFORT /0 XDCR
BOI L POST CAL Pi039?P
BOI 5 CONDUGT DHOP LEVEL TEST
BOX 5 FACILITY GAGE CAL
BOI 6 C/0 HCU PRESSURE SWITCH
BOI g REPAIR VEN® LINE
BOI 10 VERIFY WIRLNG SYST T0 INST/N
BOI 10 REMOVE FISHER CONTROLIER
BOI 11 C/C VERN PKEU REG
BOI 12 G/0 VERN ENG MOUNTING BOLTS

F & CD/IR: #7158 Date: 3-26-52
Class Failure: Non-significant
P/N: 6141-1 - Fuel Transfer Pump
Next Assy: Fuel transfer unit
Problem: Ileaks
Disposition: Design Review
F & CD/IR: #71154%6 Tate: 3-26-62

Class Failure: Major

P/N: 27-0855k-3 - Accunulebor {Bocster B-1)
Next Assy: 27-850k2-1

Problem: [eaking "O" ring - case pressure
Disposition: Replaced

F & CD/IR: 711547 Date:
Class Failure: Megjor
P/N: 27-08554-3F - Accumulator (Bocster B-2)
Next Assy: 27-85052-1

Problem: Ieaking "O" ring - case pressure
Disposition: Replaced

3-26-62

27 March 1962

27 90583 BK 2A SILO LOX STORAGE TARK

801 5 POST CAL FINCTIONAL RECCRDERS
BOI 8 REPLACE FUEL GROUND F/D VLV
BOI 9 REPLACE Bl & B2 HYD ACCUMULATORS
BO1 13 INSTALL PCU SUPPLY RELIEF VLV
BOI 14 C/0 FUEL LEAKAGE
BOI 15 VOLUTE BLEED VLV FLOW TEST
BOI 16 FLOW TEST IR'D VOLUIE BLEED VIV
UNCLASSIFIED
p
This decement contains informotlon offecting the of the United Staies within the meaning of the Esplanege Lows, Title

18, U.S.C., Section 793 and 794, the transmisslon or revelation of which in any manner te en unouthorized persen Is prohiblted by lew,

6.8-3

te Planned

Date Complete

26 March 62
26 March 62
26 Merch 62

6 March 62
26 March 62
26 March 62
26 March 62
26 March 62
26 March 62
26 March 62

26 March 62
27 March 62
26 March 62
26 March 62
27 March 62
27 March 62
27 March 62
27 March 62

26 March 62
26 March 62
26 March 62
26 March 62
26 March 62
26 March 62
26 March 62
26 March 62
26 Marchk 62
25 March 62

27 March 62
27 March 62
27 March 62
27 March 62
27 March 62
27 March 62
27 March 62
27 March 62




NCLASSIFIED

28 March 1962

T

27
BOL
BOX
BOI
BOI
BOI
BOI
BOI
BOT
BOI
BOL
BOI
BOI
GMA
GMA
ClC
clc
cic

16318 S0C 1A WIRE TAB J BOX Al09
81002 801 B 10X TAMK DuCT C/0
3 RA4PID I2AD GN2 DOME LEAK
) PRCPARE LOGIC UNIT
6 ¢/0 TIMER SETTING
6 C/0 XDCRS P1CO2P & P1232P
8 ADJ & PEPROGRAM AMPLIFIERS
10 TOWER LOZ NOZZLE SAFETY HAZARD
17 REMOVE REG GN602
19 c/o BS 324
25 GROUND SPRAGUE E¥D UNI® C/0
Ik PCJ PS 51 LOCKOUT ¢/c
qk TVA FOR LOX 2 PRESSURE VENT
98 INST TVA 2ND STORAGE REG
12565 RCC SYSTEM KIT
12565 A MULTI-CHAMBER RCC ¢/0

13h9k 27-81002-801 CH3Z B E.O.W.
16270 27-87041 E.O0. 212k98
38370 7-183i8-500 1A D/C B

F & CD/iR: #71143€ Date: 3-28-62
Class Failure: MinHr

P/N:

F & CD/IR:
Class Failure:

kk-1505 - Valve
Next Assy:
Problem:

Disposition:

Pneu Inst.
Excessive Pressure
Design Review

#711550 Date 3-28-62

Minor

P/N: GBX205-K2 - Regulator
Next Assy: Tank Pressure Line Instl.
Froblem: Ieaks

Disposition: AdJjusted

F & CD/IR: #711554% Date:

3-28-62

Class Failure: Non-significant

P/N:

This d

GBX205-K2 -~ Regulator
Next Assy:
Problem:

Disposition:

Tank Pressure Line Instl.
Ieaks
Design Review

UNCLASSIFIED

CoNFDENTIAL

inf tion offecting tha nctlonal defense of the United Stotes wit n the meaning of the Esplonoge Laws, Title

18, US.C., S«Non 793 ond 794, the t:ansmisslon or revelotion of which in any manner to an unouthorited persen is prohibited by lew.

6.8-1

te Plannzd

Date Completz

22 March 62
28 March 62
21 March 62
23 March 62
24 M¥arch 62
28 March 62
26 March 62
28 March 62
28 March 62
28 March 62

2 March 62
15 March 62
21 Mzrch 62
22 March 62
2 Feb. 62
26 March 62
22 March 62
27 March 62
20 March 62

28 March 62
28 March 62
28 March 62
28 March 62
28 March 62
28 March 62
28 March 62
28 March 62
28 March 62
28 March 62
28 March 62
28 ¥arch 62
28 March 62
28 March 62
28 March 52
28 March 62
38 March 62
28 March 62
28 March 62




SSIFIED

29 March 1952

Date Planned Dete Complete

7 18695 500 1A TAB LIST WIRING 22 March 62 29 March 62
27 27090 1 1F I0X XFER LINES C/0 9 Merch 62 29 March 62
27 27092 11a LOX F/D Viv ¢/0 9 March 62 29 March 62

BOI i3 PROVIDE zftx:*:rm FOR REWORK 28 March 62 29 March 62
BOI 17 VERIFY CONTIWUIT: 29 March 62 29 March 62
BOI 18 SETUL SY5T REhom., CNGO2 28 March 62 29 March 62
B0I 20 G/0 DIODE CONTINUGITY 29 March 62 29 March 62
BOI 21 EXAMINE SUST BYPASS VIV 29 March 62 29 March 62
C1c ik212 T7-00008-501 D GMA 12565 23 Feb. 62 29 March 62
clc 28713 T7-18695-500 1A 0/D 20 Msrch 62 29 March 62

F & CD/iR: #711438 Date:
Class Failure: RNop-signific
P/l: T-01720-1 - Trensducer
Wext Assy: 27-1i651
Problem: Did not operate on proper curve - recheck ok.
Disposition: Adjust.

-25-8
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F & CD/IR: #711557 Date: 3-29-62
Class Failure: Minor

P/N: 81h5-1

Problem: Suvcreedes T115u8

30 March 1962

27 69029 809 1A PANEL ASSY AUXILIARY PNEU 28 March 62 30 March 62
BOI T REPLACE IR'D XDCR 29 March 62 30 March 62
BOI 1L REMOVAL OF LV A3k 28 March 62 30 March 62
BOI 22 LEAK C/v OF LOX CONTROL VLVS 29 March 62 30 March 62
BOI 22 PROPULSION EIECTRICAL INITIATCR C/0 29 March 62 30 March 62
BOI 23 C/0 VERN PNEU REG % XDCR 30 March 62 30 March 62
BOI 24 VLV N-50 RELAY C/O 30 March 62 30 March 62
cic 14185 27-270%2-1 1A  E0212362 9 March 62 30 March 62

F & CD/IR: #711559 Date: 3-30-62

Class Failure: Non-significant

P/N: 555022 - Valve Assy.

Next Assy: L0C1501

Problem: Vv assy dropped - damaged fitting.
Disposition: Repaired and reinstalled.

UNCLASSIFIED

4
[_[ 7 e
This docyment centains informoticn offecting the 1~ dof of the Uni iR the meaniag of the Esploneyé lcvbi I"
18, U.8.C., Section 79) and 794, ths transmission or nvolaﬂon of which in ony to an d persen 15 prohibited by low.
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— 6.8-6

UNCLASSIFIED

31 March 1962

Date Planned DPate Complete

BOI 27 RECONNECT INLET VLV L-60 31 March 62 31 March 62

1 April 1962

F & CD/IR: 588086 Date: L-1-52
Class Failure: Nen-significant
P/N: 0-20T0100 - Cauge

Next Assy: Pod cocl syst.
Problem: Tnreads stripped
Disposition: Design Review

2 April 1962

BOI 20 CLEAW VOLULTE BLEED VIV 28 March 62 2 April 62
B0I 26 ¢/0 YERW PNEU REG 30 March 62 2 April 62
BOI 28 REPAIR FLOWMETER LEAK 2 April 62 2 April 62
BOI 29 SUPPORT PROPULSION SYST G/0 2 April 62 2 April 62

F & CD/IR: #711443 Date: 4-2-62

Class Failure: Major

P/N: 27-45045-5 - 2 rate gyro

Next Assy: 27-62031

Probiem: Schradevr fitting loosened - No pressure in canister.
Disposition: TFailure Analysis

F & CD/IR: #711L4% Date: L-2-62

Class ¥ailure: Non-significant

P/N: 650982-21 - Gas Generator Assy.

Next Assy: 650040

Problem: Booster S.P.G.G. - Stud & finger loose
Disposition: Held for repair

F & CD/IR: #711445 Date: L-2-62

Class Tailure: Non-significant

P/N: 650988-21 - Gas Generator Assy.

Next Assy: 6500L0

Problem: Sust S.P.G.G. - Outward dents in heater blanket cornmer
Disposition: Replaced

UNCLASSIFIED

This decument conlains informotion affaciing ihe nut ono) delense” of The United Stotes wiikin ‘he ing of the fspl ¢ Laws, Title
18, U.S.C., Section 793 and 794, the transmission or revelation of which in oay manner to an unautherized perten Is prehibited by low.
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CLASSIFIED

2 April 1962 (Continued)

F & CD/IK: #7114k6 Date: 4-2-62

Class Failure: Non-sigunificant

P/N: 650988-21 - G5 Assy.

Next Assy: 650040

Problem* Sust SP3G - Outward dents in heater blanket corner
Disposition: Replaced

F & CD/IR: #711447 Date: L-2-62

Class Failure - Non-significant

P/N: 650982-21 - G3 Assy.

Next Assy: 650040

Probiem: Booster SP3G - Deep ding in heater blanket corner.
Disposition: Replaczed

F & CD/IR: #711L48 Date: L-2-62
Class Failure: Minor

P/N: 7-320 - Galvanometer

Next Assy: Bay Recorder

Problem: Erratic

Disposition: Design Review

F & CD/IR: #711560 Date: L-2-62
Class Failure: Non-significant
P/N: A67-0921T - 3/L4" tube assy
Next Assy: Compressor

Problem: Dented

Lisposition: Condemned

F & CD/IR: 711561 Date: U4-2-62
Class Failure: Minor

P/N: I10900A1LXZ - Thermostat
Next Assy: Air Cooling Unit
Probiem: Erratic

Disposition: Design Review

F & CD/IR: #711562 Date: L-2-62
Class Failure: Non-significant
P/N: POR-372-1-A - Filter

Next Assy: Fuel System

Problem: Qua.terly Cleaning Due
Disposition: Held for Repair

F & CD/IR: #711589 Date: L-2-62
P/N: 27-29082-801 - Valve Instl (Lox)
Next Assy: Propellant Line Insti
Problem: Iesks

Disposition: Replaced

UNCLASS!FIED

This decument centalns information olfnmm [l Sto h ing of the Espl
18, U.S.C., Sectlon 79) ond 794, tho transmission or rovolaﬂon of whlch in ony to an thorized persen Is p‘eh!blhd by law.

6.8-7

¢ lows, Title




UNCLASSIFIED

2 April 1962 (Continued)
F & CD/IR: #711590 Date: &-2-62
P/N: 402238 - Clip

Next Assy: 400120

Problem: Broken

Disposition: Replaced

3 April 1952

7 19662 50C € XDCR INSTL LINES IN2
27 24005 801 & HOSE AND MANIFOLD INSTL
27 27090 1 1F LOX XFER LINES C/o0
27 68854 500 iA REIAY PANEL LOX R & D
27 93951 BK 2E BSTR & SUST TURBOPUMES BEA
27 ohl76 1 INSPECT ELECTRICAL CHEG./LIST
B0 212560 LOX TOPPING C/0
EO 212600 CORREJT SIIO R & D BUS
BOI 1 ¢/0 P1506D FOR OPEN WIPER
BOI 7 ACCELEROMETER CALIBRATION
BOT 9 TIERACK WIRE .
BOT 10 P1003P PRESSURE C/0
BOI 11 REWORX DIESEL GENERATOR UNIT
BOI 14 REPATR PUMP IEAK
BOI 15 REMOVE TUBING
BOI 19 ACCOMPLISH PRE-RELEASE EO
BOI 30 DETERMINE IEAKAGE RATE AT V2
BOI 31 A”PIACE IR'D VLV
BOI 33 LEAW CHERK SUST IOY BELIOW
BOI 69 FABRICATE ORIFZICE
BOI 90 INSTALL ORIFICE OVERBOARD BLEED
BOI 145 REMOVE F1105R FLOWMETER
ClC 16518 27-29043 EO 212560

27-68854-500 1A EO 219699
27-61933 EC 212600
27-25009-801. F EO S

clc 16599
Cic 16701
c1¢ 99Lk18

F & CD/IR: #711449 Date: L-3-62

Class Failure: Minor

P/N: T-01414-1 - Transducer

Next Assy: 27-17016

Problem: Output Signal Intermittani - Stable Input

Disposition: Depot Repaired

UNCLASSIFIED

This decyment coatolns inform ation'’

18, U.S.C., Section 793 and 794, the tranimission or mvola"cn of whnch in uny To an

Date Planned Date Complete

6.8-8

3 April 62
28 March 62
3 April 62
3 April 62
L pApril 62
2 April 62
2 April 62
3 April 62
3 April 62
26 March 62
29 March 62
30 March 62
29 March 62
2 April 62
2 April 62
29 March 62
2 April 62
3 April 62
3 April 62
20 March 62
21 March 62
23 Jan. 62
30 March 62
2 April 62
2 April 62
15 Feb. 62

3 April 62
April 62
April 62
April 62
April 62
April 62
April 62
April 62
April 62
April 62
April 62
April 62
April 62
April 62
April 62
April 62
April 62
April §2
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3 April 62
3 April 62
3 April 62
3 April 62
3 April 62
3 April 62
3 Anril 62
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UNCLASSIFIED

3 April 1962 (Continued)

F & CD/IR: #711451 Date: L4-3-62
Class Failure: Non-significant.

P/N: 27-62731-895 - Umbilical Harness

Next Assy: 27-60926

Problem: Insulaticn skinned for several wires
Disposition: Not Indicated

F & CD/IR: #711562 Date: 4-3-62
Class Failure: Non-significant
P/N: 27-T9081-151 - Door Assy
Next Assy: 27-79081

Problem: B-1 nacelle door troken
Dispositior: Repaired in place

F & CD/IR: #71156L Date: U4-3-€2
Class Failure: Minor

P/N: 27-85107-%93 - Tube Assy
Next Assy: 27-85107

Problem: Cracked "B" nut
Disposition: Replaced

F & CD/iR: #711565 Date: k-3-62

P/N: 202766-21 - Thrust chamber assy

Next Assy: 100116

Problem: Broken eyeiet - Sust eug. chamber exit.
Disposition: Repaired in plzce

6.8-9

Date Planned Date Complete

27 £hc09 805 ¢ VERNIER SYS® HOSE INSTL 4 ppril 62
2 93702 BK 2C RCCG SYST C/0 26 March 62
27 93951 BK 2E  BSTR & SUST TURBOPUMP C/0 29 March 62
E0 212531 DIAGRAM CKT PNEU CONTROL BOI ki 26 March 62
EO 212532 AUXILUARY CONTROL PANEL BOI k4l 26 March 62
E0O 212546 PCU PS-51 C/0 3 April 62
EO 212547 PCU PS-51 /0 3 April 62
EO 212548 PCU PS-51 C/0 3 April 62
EO 2125kS PCU PS-51 C/0 3 April 62
EO 212558 PCU FS-51 C/0 3 April 62
EO 21257k PANEL ASSY ENC UNIT 1 L April 62
EO 212577 SWITCH BACK TOR & D 4 April 62
EO 219698 WIRING REVISION BOI 51 30 March 62
BOI 2 PCU PS-51 C/0 19 March 62
BOI 2 A/P GIMBALING TAPE 15 Feb. 62
BOI 11 INSTIL FUSE BOX 28 March 62
BOI 12 REPAIR & CAL P1175T XDCR i April 62
UNCLASSIFIED
/
This o f t H he fonal def of the United States within the ing of the Espl ¢ Laws, Title

1 { infor ting ¢
18, U.S.C., Saction 793 ond 794, the traonsmission or cevelotion of which in any to an

Ized person Is prohibited by law.

4 April 62
L April 62
L April 62
I April 62
b April 62
4 April 62
L April 62
b April 62
L April 62
L April 62
b April 62
b April 62
4 April 62
b April 62
L April 62
I April 62
4 April 62

-




6.8-10

LASSIFIED

»

4 April 1962 (Continued)

Date Tianned Date Complete

BOI 12 PREVENT SWITCHING TO R&D CONTROL 28 March 62 b April 62
BOI 13 REMOVE THERMOSTAT 2 April 62 L April 62
BOT i5 TTHE LOX DELIVERY VALVE 28 March 62 L April 62
BOI 30 REMOVE GYRO COVER b April 62 4 zpril 62
BOI 31 DELETE P123iX Y ppril 62 L April 62
BOI 32 REPLACE SEAL 3 April 62 Lk spril 62
BOT 32 REPATIR HARMESS L April 62 Lk April 62
BOI 35 SECURE PROFULSION SYST 3 April 62 L April 62
BOI 37 ¢/0 BSTR MAIN FUEL YLV L April 62 & April 62
BOI 39 REPLACE WIRING SUPPORT BRACKET L April 62 & April 62
BOI 40 REPIACE GASKET FOR IFAK CHECK 4 ppril 62 b April 62
ciC 16417 27-60497 ED 212531 Y April 62 L April 62
Cic 16417 27-62660 EO 212532 b ppril 62 &4 April 62
c1c 16437 27-61944  EC 212545 3 April 62 4 April 62
Cic  16k17 27-1692k EO 212547 3 April 62 & April 62
cic  16M7 27-61915 EO 212549 3 April 62 k4 April 62
cic 1617 27-61927 EO 212546 3 April 62 4 April 62
Clc  16k1T7 27-60491 EO 212548 3 April 62 k4 April 62
CiC 16559 27-68853 EO 219698 2 April 62 L4 April 52
Clc 16661 27-61929 EO 21257k 3 April 62 L April 62
F & CD/IR: #711567 Date: L-4-62
Class Fallure: Non-significant
P/N: 27-29098-31 -~ Gasket
Next Assy: 27-29082
Problem: Gasket deformed
Disposition: Condemned
F & CD/IR: #711588 Decte: L-4-€2
Cless Failure: Non-significant
P/N: 83-67900-065 - Gasket
Next Assy: 27-24009
Problem: One time use item
Disposition: Condemned
S5 _April 1962
27 90390 BK 2i4  FLUID SAMPLING PROCEDURE 4 April 62 5 April 62
27 90574 BK 1C HYD SYST FILL AND BLEED 4 April 62 L4 april 62
BOI 36 REPIACE IR'D TUBE 4 April 62 5 April 62
BOIL 38 REMOVE VERN LOX REG b April 62 5 April 62
BOI by OVERNIGHT SECURE MISSILE 5 April 62
GMA 12972 SUST ENG INSTL CiC 12972 22 March 62 5 April 62
TVA  AL6ThT E CANCEL 5 April 62 5 April 62

D

UNCLASSIFIED

This decumant contolns informatlon offecting the national defense of the United Statex w

ing of
18, U.S.C., Sectisa 793 and 794, the transmission or revelation of which in ony manner to an uncuthorized persen Is siohibited by law.

the

the Espl ¢ laws, Title
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S5 April 1962 (Continued)

F & CD/IR: #711452 Debte: 4-5-62
Class Failure: Minoxr

P/N: 395220-4 - Patch Cord

Next Assy: Access Rezcoxder
Problem: CGpen

Disposition: Ccondenned

F x CD/IR: #71156¢ Date: &-5-62
Class Failure: Non-significant
P/N: X021-B - Flex Hose

Next Assy: ILine Instl,

Problem: Rupiured

Disposition: Concdemned

F & CD/IR: #712569 Daze: L-5-62

Class rrilure: Miror

P/N: 27-2i046-7 - Distribution Manifold
Next Assy: DPurge instl.

Problem: Cracked

Disposition: Condemned

F & CD/IR: #711587 Date: 4-5-62
Class Faiiure: Non- sign;flvan‘

P/N: MS28741-8-1800 - Pneu. Hose Assy.
Next Assy: Lox Pressurization
Problem: "B"-nut cracked

Disposition: Replaced

€ April 1962

Date Planned Date Complete

6.8-11

27 90583 BK 2A LOX STORAGE TANK 5 April 62 6 April 62
BOI 7 REMOVE VERN CLAM SHELLS 26 March 62 6 April 62
BOI 21 REMOVE FLEX HOSE 6 April 62
BOI 43 FLEX LINE REPAIR 6 April 62
ClC 168417 27-620k2 RO 212558 3 April 62 6 April 62
F & CD/IR: #711570 Date: L-6-62
P/N: 553500 - Regulator
Next Assy: 551722
Problem: Unstable reg. - 566 psig to 590 psix.

Disposition: Replaced
Y
UNCLASSIFIED
/
This d 1 the def of the United Stalss within the meaning of the Esplonogd Laws, Title

18, U.S.C., S«Hoa 793 ond 794 the Hcmminlon or nvolallou of which in ony manrer to an unaythor:ced person Is prohlbited by law,




9 April 1962

6.8-12

Date Planned Date Complete

BOI 2 INSPECTION OF BOOSTER 6 April 62 9 April 62
BOI 4 REPAIR INSTL PLL78% 2 April 62 9 April 62
BOI i REPLACE VERN PNZU CONTROL 6 April 62 9 April 62
BOI b C/0 LOL SENSOR STATION 9 April 62 9 April 62
BOI b CAL GAGES MWO 137649 i5 Peb. 62 9 April 62
BOI 5 REPIACE IOX DOME MANTIFCLD 6 Aprii 62 G April 62
BOI é PRESSURIZE MISSILE LOX TANK 6 April 62 9 April 62
BOXI 1 REMOVE SHAVINGS IOX FILTER G fpril 62 3 April 62
BOI 12 CIECK 3TORACE TANK BLANKET PRESSURE 9 April 62 9 April 62
F & CD/IR: #711572 Date: 4-9-62

Class Feilure: Non—cign-ficant

P/N: 27-02528-1 - Fil%er

Next Assy: Line Instl.
Problem: Metal Shavings
Disposition: Repaired and reinstalled

F & CD/IR: #71157L Date: L-9-62

Class Failure: RNon-significant

P/%: 27-08089-18 - Vent Duct and Relief Valve
Next Assy: 27-81009

Problerm: Misalignment - vendt duct and relief vlv.
Disposition: Replaced

F & CD/IR: #711573 Date: 4-9-52
Class Faiiure: Minor

P/N: 27-85107-311 ~ Tube assy.
Next Assy: 27-85107

Problem: Cracked "B" nuwn
Disposition: Replaced

F & CD/IR: #7i1586 Date: L4-9-62
Class Faiiure: Non-significsnt
P/N: 27-02528-1 - Filter

Next Assy: TFuel line instl.
Problem: Tnreads damaged
Dispositior: Repair reinstalied

10 April 1962

sust. hyd. ground pressure.

27 68746 867 A SEQUENCE & RESPONDER GROUP 2 April 62 10 April 62
27 90534 BK 1A  SILO IOX TOPPING TANK 10 April 62 10 April 62
E0O 212590 RELOCATE FL35LT 9 April 62 10 April 62
BOI 3 OPEN PODS AND NACELLES 6 April 62 10 April 62
BOI 5 24 March 62 10 April 62

(KRR &R Im1ED
7
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ASSIFIED

10 April 1962 (Continued)

BOI 6 C,/0 RCC AMPLIFIER GAIil
BOI 7 C/0 SUST. PITCH ACTUATOR LEAKAGE
BOT 7 ADD TV COVERAGE
BOI 8 SET SPARE SUST PIYTCH ACTUATOR
BOI 9 PURGE TOPPING LINE
BOI 16 REMOVE BROKEH FILTSR PURSE PORT
BOT i3 REPLACE IR'D TUBE
BOT ik CORRELT MISALI‘VCD CONDUIT
BOI 15 SECURE MZSSIIE OVERNIGHT
BOI 1€ TACK WELD SUu: DRATH
BOI 28 COMMUNZCADIONS
BOI 33 REPAIR KELIOG PHONES
C1C 1345] 7-1983k EBC 2172590
1C 12883 27-61639-3 CHG 1A EO 213319-1

F & CD/IR: #711385 Dess: L-10-52
P/N: 6511233 - Igniter 2ssj.

Next Assy: 6500%0

Problem: Tube not crimped %o tody
Disposition: Replaced

11 April 1962

T 18691 500 1A  VERIFY 4103 TAB

27 93858 BK XA  1EAK CHECK LOX TOPPING LOW PRESSURE

BOI 1 c/o MIDSIL::. LIFT TIMER
BOI 8 ADTIST A/P AMPLIFIER

BOI 8 CAL GA3ES

BOI 9 C/0 LOX STATION S5 SENSOR
BOI i8 REPLACE IOX TOFPING GASKED

BOI i9 KEMCVE NACELLE COVER

BOI 21 CHECK BOILOFF VIV IEAKAGE
BOI 22 CHECK ICE ON LOX ‘TANK

BOI 32 REPAIR 25 HEADSETS S1

Clc 01795 27-68746-867 CHG A EO BR
c1ic 01805 27-6876L-869 <CHG A EO BD

F & CD/IR: #711456 Date: L4-11-62

Ciass Failure: Minor

P/N: 55-01142-1 -Transducer-skin temperature
Next Assy: TvA A21231

Problem: Transducer open

Disposition: Condemned

UNCLASSIFIED

This ¢

6.8-13

Date Planned Date Complete

9 Lpril 62 10 fLpril 62
9 April 62 10 April 62
9 fpril 62 10 April 62
9 April 62 10 April 62
9 April 62 10 April 62
9 April 62 10 April 62
9 April 62 10 April 62
9 Auril 62 10 April €2
9 April 62 10 April 62
9 April 62 10 April 62
31 Jan. 62 10 April 62
6 April 62 10 April 62
9 April 62 10 April 62
5 Aprii 62 10 April 62

22 March 62 11 April €2
10 April 62 11 April 62
9 April 62 11 April 62
11 April 62 11 April 62
16 March 62 11 April 62
11 April 62 11 April 62
10 April 62 11 April 62
11 April 62 11 April 62
11 April 62 11 April 62
11 April 62 11 April 62
21 March 62 11 April 62
2 April 62 11 April 62
9 April 62 11 April 62

of the Espl ¢ lows, Title
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UNCLASSIFIED

11 April 1962 (Continued)

F & CD/IR: #711575 Date: &-11-52
Cless Failure: Criticel failure

P/N: 27-02020 (P10) - Fiiter element
Next Assy: Iox pre-fab

Problem: Contaminated (PFAR S-290)
Disposition: Faziliire Anaiysis

12 April 1G€2
27  €0%25 1 iR DIAGRAY CIRCUIT
27 €1656 53 1E IAUNCE CONTRACL REQUIREMENTS
27 68746 859 A REWORK ISR
BOI i PLAYBACK DATA
BOI H INSVECT FILTER L-15 (LOX)
BOI L REPROIRAM NACELLE DCOR WORK
BOI S ORTAIN LOX SAMPLIE
BOI 23 INVESTICATE LOX F/D VLV
BOI ch PROVIDE AMBIENT LOX TO TANKING
BOI 25 RESET SILO AC VOLTAGE
BOX 26 SECURE MISSILE OVERNIGET

F & CD/IR: #711459 Date: 4-12-62
P/N: 101350 - Stillweil assy.

Next Assy: 27-72253-809

Problem: Cpen circuit

Disposition: HRepaired ir place

F & CD/IR: #711577 Date: L-12-62
Class Failure: Non-significani

P/N: 27-7701k-1 -Radiaticn boot-suct.
Next Assy: 27-77015-1

Problem: Damaged

Disposition: Replaced

13 April 1962

27 60179 1 iC DIAGRAM CIRCUIT

27 70468 500 1A C/0 PYROTECENIC CABLE

27 90ks2 BK 1B C/0 GG IGNITOR

27 90534 BK 1A SILO LOX TOPPING TANK C/0
27 90579 BK 1¢ C/0 SILO & R&D CONTINUITY
27 90597 BK 1 C/0 RAPID LOAD PREFABS

UNCE[ASQIFIE

Date Planned

6.8-1k

Date Complete

10 April 62
10 April 62
9 April 62
6 April 62
10 April 62
12 April 62
12 April 62
11 April 62
11 April 62
11 April 62
11 April 62

22 March 62
12 April 62
9 April 62
9 April 62
29 March 62
27 March 62

This decument centolns information offecting the national defanse of the United Statas within the meaning of thy Esplencgd Laws, Title
18, U.S.C., Sectien 793 ond 794, the transmission or revelalion of which in any monrer to an unavthorized persen 1y prohibited by law.

12 April 62
12 April 62
12 April 62
12 April 62
12 April 62
12 April 62
12 April 62
12 April 62
12 April 62
12 April 62
12 Arril 62

13 April 62
13 April 62
13 April 62
13 April 62
13 April 62
13 April 62
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UNCLASSIFIED

13 April 1962 (Continved)
Date Planned Date Complete
27 936i2 BK 1C ACOUSTICA CLOSED LOOP C/0 26 Merch 62 13 April 62
27 93857 BK 1A  LOX TOPPING TANK PRESSURIZATION C/0 20 March 62 13 April 62
27 93857 BK 1A 10X TOPPING TANK PRESSURIZING
SYSTEM C/0 27 March 62 13 April 62
2 93910 3K 2B  GROUND & A/B PNEU SYST C/0 26 March 62 13 April 62
27 93917 BK 2E PROPULSION MATED IRAK & FUNCTIONAL 26 March 62 13 April 62
27 9ku476 BK 1B  INSPECTION CHECK LIST 13 March 62 13 April 62
BOL 1 PREPARE CABIE FOR TANK ORSERVER 11 April 62 13 April 62
BOI 2 NULL ATFZOPILOT 13 April 62 13 April 62
BOI 3 DRAIN LOX STORAGE TANK 12 April 62 13 April 62
B0L L CHECX LOX FILTER L-15 12 April 62 13 April 62
BOI 0 FLUSY LOX STORAGE TANK 13 April 62 13 April 62
BOI 13 HYD SYST FILL & BIZED 13 April 62 13 April 62
BOI 22 HRLIGY. SYST XDCR ¢/0 1 March 62 13 April 62
F & CD/IR: #711576 ILate: h-l3-52
Class Failure: Minor
P/N: RVO61503A - Hyd. Relief Talve
Next Assy: Comprassor
Prcolem: Cracked
Dispositior: Condemned
1h April 1962
27 90534 BK 1A  LOX TOPPING 5 April 62 14 April 2
27 90534 BK 1B SILO LOX TOPPING TANK 16 April 62 1k April 62
o7 90574 BK 1C FILL AND BLEED 26 March 62 1k ppril 62
27 93951 BK 2E BSTR & SUST TURBOPUMP 11 April 62 1k April 62
BOI 2 ACCOMPLISH HYD TEST OBJECTIVE 12 April 62 1k April 62
BOI 7 PURGE LOX TANK 13 April 62 14 April 62
BROI 8 REPLACE DIRTY LOX FILTERS 13 April 62 1k April 62
16 April 1962
BOI L ¢/0 XDCR 16 April 62 16 April 62
BOI 4 ¢/0 LOX LOADING HIGH PRESSURE BOTTLEL2 April 62 16 April 62
BOI 5 REMOVE XDCR 13 April 62 16 April 62
BOI 5 CHECK PROPELIANT SENSOR 16 April 62 16 April 62
BOI 6 REPAIR & C/0 PLilT7T 13 April 62 16 April 62
BOI 6 SUPPORT HYD TEST 12 ppril 62 16 April 62
BOI 7 ANALYZE RAYCO SEAL 12 April 62 16 April 62
BOI 8 REMOVE BOILUFF VLV 12 April 62 16 April 62
BOI 13 C/0 LOX STORAGE TANK 13 April 62 16 April 62
Ry
UNCLASSIFIED
of the Espl 9 Laws, Title

6.8-15

This decvment ceatalns information oHocting the nctional defense of the Uniled States within the "

18, U.S.C.. Sectlon 79 and 794, the trunsmitsion or revelation of which in any to an

hotized persen 1s prohibited by lew.
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16 April 1962 (Continued)

REDUCE BOTTLE FPRESSURE
ENTER MISSIIE IOX TANK
HYD FILL % BLEED
C/0 BOILOFF VALVE

BOI 14
BOI 17
BOT, 18
BOI 20

F & CD/IR: #711581 Date: L-15-52
Class Feilure: Non-significant

P/N: 27-29098-45 - Gasket

Next Assy: Lox Linre Inst.

Problem: Distorited, Contaminzted (Human)
Disposition: Condemned

F & CD/IR: #711578 Date: k-16-62
Class Failure: Minor

P/N: 27-23571-839 - Seal

Next Assy: 27-21004

Problem: Seal leaking

Disposition: Condemned

F & CD/IR: #711579 Date: L-16-62
Class Failure: Non-significant
P/N: 27-85322-9 - Fairing, V-2
Next Assy: 27-85017-7

Problem: End Damaged

Disposition: Replaced

F & CD/IR: #711580 Date: L-16-62

P/N: 204300 - Thrust chamber B-1

Next Assy: 100651

Problem: Ding in exterior of B-1 thrust chamber
Disposition: Adjusted

PANEL INSTL
C/0 AUXILIARY SDC PANEL
ELECTRICAL CEECK LIST
YDCR PANEL INSTL

XDCR TRACK SUPPORT
COMPIETE HYL IEAK TEST
C/0 POD COOLING SYST
PURGE LOX TANK

REPAIR NACELLE DOOR

UNCLASSIF]

d 4, 1 &

6.8-16

Date Planned

Date Complete

13 April 62
1k April 62
16 April 62
16 April 62

22 Feb. 62
22 March 62
16 April 62
13 April 62
16 March 62
12 April 62
12 April 62
12 April 62
12 April 62

of the United States within the o

This 2 tolns informat ting the aoti
18, U.8.C., Seciion 793 and 794, the trantmission or revelction of which in any to an

16 April 62
16 April 62
16 April 62
16 Avril 62

17 April 62
17 April 62
17 April 62
17 April 62
17 April 62
17 April 62
17 April 62
17 April 62
17 April 62




17 April 1962 (Contirued)

BOI 5 CALTBRATE GAGES
BOI 7 CHECK DEW POINT

BOI k2 SUPPORT PROPULSION ¢/0

BOI Ly TRIC TLUSH

BOI 76 SET UP FM FOR FUEL NETANKING
BOT 20 DAMAGED HOSE

BOI 7 ELIMINATE MOISTURE IN LOX TANK
BOI S UPDATE ISR

BOX 9 DRY IOX STORAGE TANK

BOI 12 C/0 SUST LOX "Y" DUCT

BOI 12 PURGE LOX TANK

BOI 13 PREVENT ICE BUILDUP ON DUCT
BOI 1k CORREZD VACUUM PUMP IEAK

BOI 21 RESET 10X LOAD NG CONFIGURATION
BOI 58 CALTIBRATE GAGES

F & CD/IR: #48L0C3 Date: L-17-62

Class Failure: Non-significant
P/N: 1908 - Filter assy.
Next Assy: Lox System
Problem: Contaminsted
Disposition: Depot repaired
F & CD/IR: #711473 Date: L-17-62
Class Feilure: Minor

P/N: 100937 - Mixer Amplifier
Next Assy: Dac Bay

Problem: No output

Disposition: Design Review

F & CD/IR: #71147hk Date:
Class Failure: Minor

P/N: 100973 - Mixer Amplifier
Next Assy: Dac Bay

Problem:. No output
Disposition: Design Review

F & CD/IR: #8400k Date: L4-17-62
Class Failure: Non-significant
P/N: 27-79081-17T3 - Seal

Next Assy: 27-79081

Problem: Seal torn

Disposition: Condemned

y.17-62

\U ASSIFIE]
2/

6.8-17

te Planned Date Complete

22 Feb. 62 17 April 62
1k April 62 17 April 62

17 April 62

17 April 62
17 March 62 17 April 62

17 April 62
17 April 62 17 April 62
26 March 62 17 April 62
13 April 62 17 April 62
13 April 62 17 April 62
13 April 62 17 April 62
16 April 62 17 April 62
16 April 62 17 April 62
16 April 62 17 April 62
15 March 62

This d infor the 1 daf of the United States within the

he Espl ¢ Laws, Title

g of ¢
18, U.S.C., S«"en 793 and 794 the hommiulon or rovolaﬂun of which in any monner 10 an unauthorized persen is prohiblied by low.
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17 April 1962 (Continued)

F & CD/IR: ;484005
Class Failure:
P/N:

4-17-62
Non-significant
27-79081-173 - Seal

Next Assy: 27-79081

Date:

Problem: Seal tora
Disposition: Condenned

F & CD/IR: 7484006 Date:
Class Failure:
P/N:

L.37-62
Non-significant
27-23571-839 - Seal

Next Assy: 27-21004

Problem: Seal distorted
Disposition: Condemned

F & CD/IR: 7484007 Date: L-17-62
Class Failure: Non-significant
P/N: 27-23571-839 - Seal

Next Assy: 27-2100%

Problem: Seal distorted
Disposition: Condemned

F & CD/IR: #484008 Date: L4-17-62

Class Failure: Non-significant

P/N: 27-23571-839 - Seal

Next Assy: 27-21004

Problem: Spacer repleced per engineering directive
Disposition: Repaired

18 April 1962

27 27089 1 1D PREFAB INSTL
BOT. 1 TAKE SAMPLES
BOI 3 MODIFY ACOUSTICA LOX
BOI 3 ¢/0 PNEU CONSOLE DP METER
BOL 8 A/P AMPLIFIE, <“PARES
BOI 9 PREVIOUS MISSILE DAMAGE
BOL 9 C/0 AUDIO WARNING AMPLIFIER GAINS
BOI 1 LOX LOADING FLANGES C/0
BOI 11 RETURN LOX LOADING TO B/P
BOT 16 CORRECT ECP 1805
BOI 16 VENT LOX STORAGE VACUUM
BOI 17 REPAIR SURGE CHAMBER LEAK
BOI 21 ECN 28555 TO FOLLOW
BOI 22 REPLACE DAMAGED HOSE
UNCIASSIFIED
, 4 77
i-f DNGIDHENTIA)
N 3
This d int tion "y g"f{;‘nm ! b /

6.8-18

Date Planned Date Complete

15 Feb. 62
12 April 62
14 April 62
2 April 62
18 April 62
12 April 62
18 April 62
13 April 62
13 April 62
29 March 62
13 April 62
18 April 62
13 April 62

Laws, Tiile

tol SHaTd o d-4to the Ing of the Espi
12, U.S.C., Section 793 and 794, the tronsmisslon or revelation of which in anv manner te an unauthorized persen s prebiblied by lew.

18 April 62
18 April 62
18 April 62
18 April 62
18 April 62
16 April 62
18 April 62
18 April 62
18 April 62
18 April 62
18 April 62
18 April 62
18 April 62
18 April 62
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UNCLASSIFIED

13 Aprii 1962 (Continued)

Date Planned

e

6.8-19

Date Complete

BOI 22 PURGE LOX TANK 17 April 62
BOI 23 INST HALLAMORE MOD KIT 30 March 62
BOI 23 FILL TOPPING TANK 18 April 62
BOI 24 MONTTOR STORAGE TANK 18 April 62
BOZ 25 RATSE CHILIDOWN PRESSURE 18 April 62
BOI 26 DEW POIFT READING C/0 18 April 62
BOI 27 INVESTICGATE PIAY IN SUST 18 Anril 62
BOI 77 ECN 23554 TO FOLLOW 5 fpril 62
301 () EWR 332L2 TO FOLLOW 18 April 62
ECN 28554 ILIKE INSTL TANK PRESSURE 17 April 62
ECN 28555 LINE INSTL LOX XFER 17 April 62
e 185 27-27089-1 1D EQ 213603 18 April 62
F & CD/IR: #484002 Date: L-18-62
Class Failure: Non-significant
P/N: 202842 - Dome
Next Assy: 100651
Problem: Two holes tapped wrong size
Disposition: Repaired
F & CD/IR: #711477 Date: 4-18-62
Class Failure: Minor
P/N: 27-12782-1 ~ Temperature Thermometer
Next Assy: 27-12753
Problem: Open element
Disposition: Depot Repair
19 April 1962
27 90k52 BK 1B GG & SPGG IGNITOR C/0 17 April 62
27 90583 BK 2A  SILO FILL PROCEDURE 19 April 62
BOI 1 CAL PCl AND N2 19 April 62
BOI 1 DRAIN LOW PRESSURE FUEL DUCT 19 April 62
BOI L CHECK FOR Ho0 IN SUST ENGINE 19 April 62
BOI 5 SECURE PCU 19 April 62
BOT 16 INST DP GAGE 17 April 62

F & CD/TR: #484O09 Date: k-19-62
Class Failure: Non-significant

P/N: 27-8531Lk-11 - Tube Assy

Next Assy: 27-8531k

Problem: Gauges and surface scratches
Disposition: {ondemned

UNCLAQSIHED
Lol d

————

This document contcins information affecting the mctlional defsnse ol tho United States within the ing of the Espl, 4 Lows, Titie
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18 April 62
18 April 62
18 April. 62
18 April_62
18 April 62
18 April 62
18 April 62
18 April 62
18 April 62
18 April 62
18 April 62
18 April 62

19 April 62
19 April 62
19 April 62
19 April 62
19 April 62
19 April 62
19 April 62
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20 April 1962

BOI

F & CD/IR: #:8k0i1 Date:
Class Failure:
P/N:

XDCR IR'D A13617

k-20-62

Me jor

27-85314-817 - Sust Serve Cylinder

Next Assy:

Problem:
Disposition:

P & CD/IR:

Class Failure: Mejor

P/N: 27-85311-807 - Sust Serve Cylinder

Next Assy: 27-85011-803

Problem: Static leak @ 100 psi - S0 drops per 24 hrs.
Dispesition: Replaced

21 April 1962

BOI i
BOI 2
BOI 7
BOI 8
BOI 12
cic  13hok
clc 1349k
F & CD/IR:

#484014k Date:
Class Failure:
P/N:

27-85010-813
Static lezk @ 100 psi - 50 drops per 2k hrs.
Replaced

#484012 Date:

k.20-52

LOX PURGE PARTS

INST/N ACTIVATOR CEANGE

IRL REQUIREMENTS

IRL REQUIREMENTS

DRAIN TOPPING TANK
27-17016-801 CHG 1B ECN-28559
27-11691-831 CHG 1A ECN 28541

4.21.-62

Non-significant

1940-6 - Retainer ring

Next Assy:

Problem:
Disposition:

F & CD/IR:

Class Failure:

27-79082
4 retainers missing
Replaced

#484015 Date:

Minor

4-21-62

P/N: 1911-6-k4 - Sleeve bolt
Next Assy: 27-79082
Problem: & bolts worn and distorted
Disposition: Replaced
A
UNCLASSIFIED
<
This & affecting the notional defente of Dfnm: d Sfal

19, U.S.C,, Socﬂou 793 nnd 794, the transmisslon or revelation of which in aay to an

Date Planned Date Complete

£.8-20

19 April 62

13 April 62
20 April 62

6 April 62
20 April 62
19 April 62
19 April 62

the mealnu of the Esplonogd Lews, Title
persen lo prohibited by lew

20 April 62

21 April 62
21 April 62
21 April 62
21 April 62
21 April 62
21 April 62
21 April 62




UNCLASSIFIED

23 April 1962

Date Planned Date Complete
27 11691 831 1A XDCR INSTL 20 April 62 23 sporil 62
BOI 8 DETERMINE AMOUNT OF LEAK 23 April 62 23 april 62
27 17016 801 1B GENERAL ARRANGEMENT INSTL 20 April 62 23 April 62
BOI 1 LEAK CHECK LOX LOADING SYST 23 April 62 23 April 62
F & CD/IR: #711481 Date: u4-23-62
Class Failure: Non-significant
P/HN: 55-011k2-1 - Pransducer skin temperature
Next Assy: 27-17016
Problem: Broken lead from heat sensing element
Disposition: Condemned
F & CD/IR: #%84016 Date: 4-23-62
Class Failure: Major
P/N: 59083 - Seal Iox
Next Assy: 27-£7867
Problem: Blowing leak (PFAR S-263)
Disposition: Failure Analiysis
2 april 1962
27 90534 BK 1B LOX TOPPING LINE PROCEDURE 21 April 62  2h April 62
27 9057k BK 1C  HYD FILL AND RLEED 20 April 62 24 April 62
27 93951 BK 2E  BSTR & SUST TURBOPUMP 20 April 62 24 April 62
BOI 1 PC-3 ADJUSTMENT 21 April 62 24 April 62
BOI 2 REMOVE BSTR NAC COVER 19 April 62 24 April 62
BOI 3 REMOVE SU3T BOOT 19 April 62 24 April 62
BOX 5 DUMP IN- 23 April 62 24 April 62
BOI 6 INSPECT Y DUCT 19 April 62 2 April 62
BOI T PURGE ENGINES 23 April 02 24 April 62
BOI 8 REPLACE IR'D HYD LINES 20 April 62 24 April 62
BOI 9 IR SUST PITCH ACTUATOR 20 April 62 24 April 62
BOI 10 IR V2 PITCH ACTUATOR 20 April 62 24 April 62
BOI 13 PC-3 ADJUSTMENT 21 April 62 24 April 62
BOI 1h TAKE IN2 SAMPLES 2L April 62 24 April 62
BOI 15 TAKE DEW POINT READING 23 April 62 24 April 62
BOI 62 MODIFY Bl LOX DOME 15 March 62 24 April 62
GMA 8216 INST BSTR ENGINE 23 April 62 24 April 62
F & CD/IR: #484018 Date: L-25-62
P/N: 2L2001-855-120 - Pneu Hose Assy
Next Assy: Pneu test cart
Problem: Ruptured
Disposition* Condemned

Th's dycument centalins informotian ti
18, U.8.C., Seciion 793 and 794, the nommulon or revelation of which in ony
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UNCLASSIFIED

25 April 1962

Date Planned Date Complete

7 08620 619 1A DRAIN POD COOLING UNIT 21 March 62 25 April 62
BOI X PERMIT MISSIIE WORK 25 hpril 62 25 April 62
BOL i RECORD SITO TAMK k April 62 25 April 62
BOI i REPAIR WATER LEAK 25 April 62 25 April 62
BOI 2 DUMP IN2 FROM LOX TANK 24 April 62 25 April 62
BOI 2 MAXE & INST CAMERA BRACKED 24 April 62 25 April 62
BOT 3 ADJUST CHILIDOWN PRESSURE 24 April 62 25 April 62
BOI 3 REPLACE SEAL AND POLT 24 pprii 62 25 April 62
BOI 3 CHECK INVERTER INSTL 2k April 62 25 April 62
BOI L REPIACE SEAL ASSY 2k April 62 25 April 62
BOI 75 ACCOMPLISE MWO 138200 2 April 62 25 April 62
26 April 1962

27 90583 BK 2A C/0 STORAGE TANK-LOX 25 April 62 26 April 62

27 90583 BK 2A FILL LOX TARK 26 April 62 26 April 62
BOI 1 CAL N1530P 25 April 62 26 April 62
BOI 1 ¢/0 PI1TIT 23 April 62 26 April 62
POI i FABRICATE CAMERA HOUSING 23 April 62 26 April 62
BLI 1 REMOVE EN¢ CONTROL PLUG 18 April 62 26 April 62
0L 2 TORQUE RAPID LOAD 30ITS 25 April 62 26 April 62
BOI 3 C/0 NL527% 26 April 62 26 April 62
BOI 5 ¢/0 CAMERA ELECTRICAL 26 April 62 26 April €2
BOT 6 ACCOMPLISHE NOISE CHECK 25 April 62 26 April 62
BOI 12 KEPIACE CHECK VALVES 26 April 62 2€ April 62
BOI 13 ¢/0 VOLUTE VALVES 26 April 62 26 April 62
BOI 1h C/0 BSTR TORQUE 26 April 62 26 April 62
EWR 33240 IDENTIFICATION FLATES 18 April 62 26 April 62
C1C 15016 7-08620-819 1A EO0 D 20 March 62 25 April 62

F & CD/IR: #484020

Class Faliure:
>/N:
Next Assy:
Problem:

Disposition:

Date: L-26-62

Non-significant

40096L%-7 - Body hypsrgol-sust.

400120

F & CD/IR: #711485

Class Failure:
P/N:
Next Assy:

Date: L-26-62

Minor

55~-01112-3 - Temperature transducer

Problem: Open

Disposition:

Transducer installation

Design Review

UNCLASSI?—/'IED

ra

3/8" outlet tube fitting torqued 300 in/1bs should be 180 in/lbs.
Adjusted

Thir & i fecing 1he navionar defense of the United Stafes within the of the £ ¢ Laws, Yitho
18, U.S.C.. s«olon 791 and 794 the transmission or revelation of which in any manner to on vnavtkerized person Is pfohlblhd by tow,
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26 April 1962 {Continued)
F & CD/IR: #712486 Date: 4-26-62
Class Failure: Minor
P/N: Lh221 - Cable
Next Assy: Headset Assy.
Problem: Cords open
Disposition: Condemned
27 April 1962
Date Plaenned Date Complete

27 99534 K iB IOX TOPPING TANK FILL 23 April 62 27 April 62

27 90534 BK 1B TOPPING TANK C/0 25 April 62 27 April 62

27 93936 BX AYPERZ0OL INSTL 26 April 62 27 April 62
BOI 4 RE-INSTL Pi773P 27 April 62 27 April 62
EOXL & IHSTRUMENT STAGING VIVS 29 April 62 27 April 62
BO1 12 INSTALL XDCR 27 April 62 27 April 62
BOI 7 C/0 VERN VALVES 27 April 62 27 April 62
BOT 1c REMCVE VERN HYPERGOLS 27 April 62 27 April 62
BOT 20 REMOVE BSTR EYPERCOLS 27 April 62 27 April 62
ECN 28601 INSTL IUBE TEMPERATURE 26 wpril 62 27 April 62
ECN 28602 INSTI, THERMISTOR 26 April 62 27 April 62
ECN 28502 INSTL THERMISTOR 26 April 62 27 April 62
CiC 90297 27-12751 ECN 236C1 25 April 62 27 April 62
ClC 90297 27-12748 ECN 28602 25 April 62 27 April 62
ClC 90297 27-12753 ECN 28403 25 April 62 27 April 62

\< B
h
;
-
y

F & CD/IR: #484023 Date: h-27-62

Class Failure: Major

P/N: 27-02805-1 - Valve Assy - check

Next Assy: 27-2u009

Problem: ILesk-body & flange - 300 psig-two l/h" bubbles per/sec.
Digposition: Replaced

F & CD/IR: #u8ho2k Date: L-27-62

P/¥: 553700 - Regulator

Next Assy: 554128

Problem: 300 psig input-erratic output - 150 psig low
Disposition: Replaced

F & CD/IR: 7484025 Date: L4-27-62

P/N: 305341 - Lox relief valve

Next Assy: 650040

Problem: Relief viv. sticks in open pos.-Lox solo bottle.

UNCLASSIFIED

[ L.
This decument coatolns informotlon offecting the notlonal dafents of the UAi (1Y the ing of the Eipi % Laws, Title
18, U.8.C., Suction 793 and 794, the transmission or revelation of which in ony monner to an unauthorized persca Is prohibited by low.
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UNCLASSIFIED

30 Aprii 1962

BOI 12 /5 P1T7LP

BNI 13 CHE(K WIRE TAB LIST
BOI 18 IEAK CHECK VERY L7S
BOI 2k REPIACE ZR'D 3.7

BOI 29 REWORK DAMEENER ASSY
ClC _3hoh 27-11600 ECN 28535

F & CD/IR: #565350 De%:: h.i0-£2
Class Failure: Hor-significant
P/¥: 27-02h05-1 - Viv. Zheck

Wext Assy: 27-2L0CQ

Problem:

Disposition: Depos Repair

i May 19562

BOI 1 ¢/0 SENSCR STATION 6
BOI 2 SIINAL POWER SUPPLY
BOI L A/P SERVO HEATER

BOI 6 MISSIIE T TIMER

BOI € TEST OBJEJTIVE PF102
BOI T IR RELIEF VIV

BOT 8 INST XDCR

BOL 8 LEAK CHECK VERN LOX VIV
BOI 9 REPLACE VERN PREU REG
BOI 12 HPU PRESSURE

BOI 18 REPIACE VERN SEAL

BOI 2k INST BRACKETS

BOI 25 INST THRUST SECTION INST/N
BOI T FABRICATE BRACKETS

BOI 73 PABRICATE 4 CIAMPS

BOI 78 FABRICATE NUTS

ECN 28535 INST XDCR

F & CD/IR: #484026 - Date: 5-1-62

Class Failure: Non-significant

P/N: 27-85107-821 - Tubing instl. Hyd.

Next Assy: 27-85100

Problem: MS 24393 Bulkhead unicns (3) instld. wrong
Disposition: Adjusted

F & CD/IR: #711498 Date: 3-:-62

Class Failure: Non-signifi.ans

P/N: 55-011k2-1 - Trassduser skin -emper:zture
Next Assy: 27-17016

Problem: Lead broken during instaliation
Disposition: Condemn

UNCLASS!FIED
77

6.8-2k .

Date Planned Date Complete

30 April 62
30 April 62
27 April 62
27 April 62
30 April 62
27 April 62

Contamina‘e1, received improperly packaged (No replacement)

1 My 62

1 May 62
27 April 62
17 April 62
30 April 62
30 April 62
17 April 62
30 April 62
30 April 62
1My 62
1 May 62
30 March 62
30 March 62
30 March 62
30 March 62
1% April 62
30 April 62

Espl ¢ Lows, Titls

This documant coatalns information offocting the national defense of the Unitad States within the

of the
18, U.S.C., Section 793 ond 794, the tranimission or revelotion of which in any manner ta on unguthorlzed persen Is prohibited Iﬂ law.
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30 April 62
30 April 62
30 April 62
30 April 62
30 April 62
30 April 62

May 62
May 62
May 62
May 62
May 62
May 62
May 62
May 62
May 62
May 62
May 62
May 62
May 62
May 62
May 62
May 62
May 62
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1 May 1962 (lontinved)

P & CD/TR: #8030 Date: 5-1-€2
Class Faiiure: Minor

P/N: 212001.-855-120 - Pneu. Hese Assy.
Next Assy: Pneu Tesw Clars

Problem: Ruptured

Disposition: <ondemned

F % CD/IR: #BLIz7 Datz: 5-1-62
Ciass Failure: unon-signiflicant
P/N: 27-23571-83S - Seal

Next Assy: 27-~21004

Problem: One time uss itenm
Disposition: Condemned

F & CD/IR: #%:84028 Dakte: 5-1-62
Cless Faiiure: Non-sigaificant
P/N: 27-23571-843 - Seal

Next Assy: 2721704

Problew: One %ime use 1ten
Dispesition: Condemned

F & CD/IR: #48b0290 Daie: 5-1-62
Class Failure: \or-<ign--i:ar*
I/N: 27-23571-841 - Seal

Next Assy: 27-2100%

Probiem: One time use item
Disposition: Condemned

2 May 1962

BOI 19 IEAK CHECK VERN LOX HOSE
Clc 16240 TVA-A22888 A T7-65L12
Clc 162ko TVA~A23505 A T-65412
CiC 16240 TVA-A23578 A 27-61180
C1Cc 16899 27-60177-1 1B ECN 28573

F & CD/IR: #711500 Date: §-2-62
Class Failure: Minor

P/N: HR-16 - Solenoid Switch
Next Assy: Leuncher Boost Unit
Problem: Intermittent
Disposition: Coundemned

F & CD/IR: Yu8u031 Dats: 5-2-62
Class Failure: Non-significart
P/N: 83-6T00.-099 - Gaskeb

Next Assy: .27-24009

Problem: Distcrted U N C LASS ’ F , _ED

Disposition. Condemuegd

!

/
£

This dacument ceatalns informotion offecting the

1 def of m. Unitad Stales within the

6.8-25

Date Planned

Date Complete

1My 62
12 April 62
12 April 62
12 April 62
19 April 62

he Espl ¢ Laws, Title

" #
18, U.8.C., Section 793 and 794, the transmission or revelution of which in any monner to an unouthorized peruc\ is prohiblled by low.

2 Moy 62
2 May 62
2 May 62
2 May 62
2 May 62
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6.8-26

3 May 1962
Date Pleaned Date Complete

T 9053L BK 13  FILL 10X TANK 26 April 62 3 May 62
BOI 5 REMOVE SUSTATNER BOOT 27 April 62 3 May 62
BOI 5 RAPiD IOX LOADING 21 April 62 3 May 62
BOI 24 HYD FIIl. AND BLEED 2Mey 62 3 May 62
BOI 26 LOX REG: BIROW 2imy 62 3 May 62
BOI 29 ADIGST TOX DUGT STRUT 3My 62 3 May 62
Cl 16250 27-6046%-50C 18 EC 213672 12 April 62 3 May 62
F & CD/IR: 4454355 Dake: S.3-42
Class Failure: Minor
P/N: 27-06520-1
Part Name: Dif. Press Indica*or
Nex® Assy: Paeu Systen
Probism: Cent® adjust to fuil scaie
Dispositior.: Design Review
L day 1962

7 1563k 1 1A INST XOOR b May 62 k4 May 62
27 27090 1 iF LOX XFER LINES 9 Marck 62 L4 May 62
BOI M Y DUCT IBAL CHECK 1 My 62 4 May 62
BOI 6 REMOVE XDJR 23 Feb. 62 L4 May 62
BOZ 13 /o0 PC-3 4 May 62 L May 62
BOI 28 REMOVE FUEL VALVE 3 My 62 L May 62
BOI 32 IMBAL TEST PREPARATION 3 May 62 L4 May 62
BOI 33 SUST PUMP ADAPTER 3 My 62 L May 62
BOI 3k SUST LOX PUMP ADAPTER 3 My 62 L May 62
BOIL 37 FUEL PUMP INIET DUCT 3May 62 L May 62
BOI 39 HPU HYD FILL AND BLEED 3 My 62 Lk May 62
TVA A22888 A SITE POWER SYSTEM 12 April 62 k4 May 62
TVA  A23505 A SITE POWER SYSTEM 12 April 62 L4 May 62
TVA  A23578 A CANCEL 12 April 62 k4 May 62
F & CD/IR: #4B840O55 Date: 5-h-62
Class Failure: Minor
P/N: 3L1210% - Belt
Next Assy: 7-18137-1
Problem: Belt deteriorated
Disposition: Condemned
F & CD/IR: #484032 Date: 5-L-€2

Class Failure: Non-significant
P/N: 27-23571-843 - Seal

Next Assy: 27-2i00k

Proolem: Gasket distorted
Disposition: Condemned

SCONEIDE

This decument contolns nformotion d

UNCLASSIFIED
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18, U.S.C., Section 793 and 794, the #ran:.mnlon or revelation of which in any manner to on undithorized persen is prohibited by low.
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5 May 19€2

7 17053 508 93  1NSTRIWENTAYION
7 17053 508 04 INSFRUMENTATION
T 17053 500 02  INSTRUMENTATION
27 £0498 500 1B  FIREX SES7EM

BOI 3 SUPPORT ~TMEAL TEST
BOL 3 KEPIACE GSECK VAIWES

BOI Lk VERIFY INTEIRITS

BOIL Y REMOVE HARNESS TACING

BOL 5 REPIACE DEFECTIVE WIRE

BOI 6 VEN" 33052 T2ST CART

BOT 7 PREPARE FOR GIMEAL TEST

B30I i REPAIF DOOR On TAUNCHER BOOST UNIT
BOI g RELOCATE F.5040

BOI 9 PREPARE #03 IMBAL TEST

BOI 10 -IMEaL TEST CRECK

BOI 23 LEAX JHEECK RONNET' ZASKET

BOI 13 BIEED SII~ N2 SUPPLY

BOI 1k SUPPOR * INSTRUMENTATION

BOT in DRAIN FUFL

301 25 SUPPORT A/?2

301 19 SUPPORT £7-21002-302 ADIUSTMENT
BOI 2i ¢/0 LATHCHER B0OSTER UNIT

BOT oz STPPORT 27-2.30.-501

BOI 1 JLEAN SUST DUCT FL&NZE

BOT 3€ BLLNX FIANGE FUEL DUCT

BOI 38 SUST UAMPER ASSY

BOI 76 VERI®Y JIRCLE READINGS

BOI &0 FABRICATS CAMERA ROXES

BOI 82 FABRIZATE SLANK FLANGE

BO1 33 CAMERAS

BOI gl CAMERAS

BOI 85 FABRICATE ERAJKETS

BOI 89 FUEL STAGING VLV

Cc1¢ 15876 27-21003-°C1 05, AH ECN 25431
cin 26876 27-23073~502  CH,. AT ECN 2543

F & CD/IR: #48103> Date: 5-5-62

Class Failure: Miror

P/N: 27-235:5-801 - Damperer Assy

Next Assy: 27-21004-51

Probler: Inconsistant static fricmicn of 50 + 5 ibs
Disposition: Replaced

6.8-27

Date Planned Date Complete

L May 62
b May &2
b May 62
13 April 62
LMy 62
26 April 62
25 April 62
S iy 62
S May 62
1 May 62
1 May 62
2 May 62
h M2y 62
2 May €2
3 Vay 62
2 May 62
1 May 62
1 May 62
b yay 62
1 May 62
5 May 62
2 May 62
5 May 62
3 May 62
2 May 62
3 My 62
15 Jan. 62
20 April 62
2 May 62
3 May 62
3 May 62
3 May 62
3 May 62
2 May 62
2 May 62

' Esplensed Laws, Tiile

Thls d;wnom coatging informatic.. offecting the national defense of the United States within the
18, US.C

of 4
Sectiod ¥93 ond 794, the transmission or revelation of which in any moaner teran unauthorized persen Is prehibited by tow.
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UNCL/\SS!FIED

{Continued)

5 May 1962

F & CD/IR: #484056 Daze: 5-5-6:

Class Failure- Non-signifi:art

P/N: T-69507 - Eiectrical Haruess

Next Assy: Test Rell/Pitsh Prograx
Problem: Human exror - Put 117 JAC on wire
Disposition: Replaced

§.8-28

6 May 19€2 Date Planned Date Complete
27 2100F 502 AT Bi FUEL STAXING SFUTOFF VIV 2 May 62 € May 62
27 22003 SO0i A¥ 2 FUEL STACING SHU * OFF VLY 2 May €2 6 Moy 62

301 1 ¥ DUCT GIMBAL CHECK 4 May €2 6 May 62

BOT 3 REZNFORCE ACCTIEROMETER BRACKETS 5 May €2 6 May 62

30T 6 REPIACE WiRE S May 62 6 May 62

BOL 7 REPLACE WIRE AND JOMPONENTS 5 May €2 6 May 62

BOI & REPATR HARNESS S May €2 6 May 62

BOI g REPIAJE STATION 7 SEIECTOR SWITCH 6 May 62 6 May 62

BOI 18 SIPPORT 27- 23202-501. S May 52 € Moy 62

F & CD/IR: #:8403% Date: S5-€-A2

€lass Failure: Minor

P/N: 27-235:5-801 - Dampener Assy

Next Assy: 27.2200k-5

Problem: Erratiz cfa-‘c fricsion of 25 ro €0 1bs.

Disposition: No% indicated

F & CD/IR: #484035 Date: 5-6-62

Class Fallure: Minor

P/N: TJL k0O HG - Thermovalve

Wexy Assy: Air cool system

Problem: Can't adjust -o ... 2:als

Dispasition: Design Review

7 May 1962

7 17053 508 05  INSTRUMENTATION 7 May 62 7 May 62
7 17053 508 2 INSTRUMENTATION 3 May 62 7 May 62
27 21001 501 Bl  REMOJE LOX DUGCT INSTL 2 May 62 7 May 62
27 976  BK 1B PRECOUNT OPERATIONS b May 62 T May 62
301 5 INSTL OF P--0% ON LOX DUCT 7 May 62 7 May 62

BOIL 10 LAUNCHER BOOSTER UNIT SELECTOR

SWITZH 7 May 62 7 May 62

BOI 11 C/0 LV P10 7 May 62 7 May 62

BOI 12 BSTR &3 LOX SHEJK VIV 4 May 62 7 May 62

BOT 13 LOX SYSTEM REWORK 22 Feb 62 7 May 62

BOT 13 /0 POD COOLER THERMO VINS 7 May 62 7 May 62

BOI 1k RENOVE 27-27050-87 26 Feb €2 7 May 62

BOI 15 VENT ¥ISSILE TANK PRESSURES 5 May 62 7 May €2

UNCL ASSIFIED
PO

PO
the I def of the Unitod 310!0: within the t
18, L.8.C., Section 793 and 794, the tranimission or rovo!cﬁon of which in any monner to an univthorized pecten I prohiblied by law.
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UN [\ SSIFIED

This docvment contoins infarmotian offeching C y
18, U.S.C., Section 793 ond 794, the lmmmmion or nnlellon of which in any monner )o an unguthorized person iv prohibited by law.
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Dats Planned

Date Complete

5 May 62
S May 62
3 M2y 62
7 Moy 62
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8 May 1962 (Continued)

BOI 35 SUPPORT B2 STAGING VALVE
BOI 36 REFLACE TUBE

BOI 37 MODIFY ACCELEROMETER

BOI 38 MODIFY FUEi, STAGING VALVE
BOX 39 VENT MISSILE TANK

3CI- 43 B2 LOX STAGING VALVE

BO1 77 REMOVE NZz277T

BOI 78 FRCVIDE 8 VOLT EXCITATION
BOI 9z LCX STAGING VALVE

CIC 1€87 T-<103-534 ECN 25431

F & CD/TRs #484042 Datess 5~8-%

Class Failures HNene-significzant

P/N: 27-22706~1 - Viv, Ascy,

Next Assy: 27-2100;

Problem: Leakege around flange and flange belis
Dispositicne: Fized in piass

9 May 2952
7 17053 508 05 INSTRUMENTATICN

BOI 2 BREMOVE FORWARD HACELLES

BOI 5 FABRICATE HOUSING

BOI 6 CAL GAGES

BOI 7 REMOVE LOY TANK WIRES

BO1 8 REMOWE XDCR

BOI 8 DESSURIZE LOX STORAGE TANK
BOI1 9 LOX STAGING VALVE

BOI 10 RESIRE P13958

BCI 12 CAmERA SUPP(RT BRACKET

BOI 14 ASSIST STAGING VALVE REMOVAL
BOI i WELD CAMZRA BOX

BOT 15 WELD MISSILE 1&g INLET

BOI 45 REFLACE SFGG

CIC 16495 R7-7C34-1 1A EG 222528

F & CD/IR: #4840 Dates 5-9-62

Class Failure: llcnesignificant

P/N: 27-81059-801 - Botiie shroud assy
Next Assy: 27-81031

Problem: Cracked Weld,

Disposition: Repaired in piace

F & CD/IR: #4BL0L5 Daiss 5-3-62

Class Failure: Mejor

P/N: 27-02102-23 - Valve assy - Lox F/D
Next Assy: 27-21001

Problems (2) cracks from bcitom weld secion
Disposition: Failure Anaysis

4

6.8—30

te Planned Date Complete
TMy 62 8Myo62
7TMay 62 8 My 62
7My 62 8 May 62
7¥y 62 8 My 62
8 May 62 8 May 62
8 ¥ay 62 8 May 62
27 April 62 8 May 62
LMay 62 8 May 62
8 May 62 8 May 62
2May 62 8 May 62
9 May 62 9 May 62
1My 62 9 My62
30 April 62 9 May 62
6 Yarch 62 9 May 62
3 My 62 9 Myé62
LMy 62 9 My 62
2May 62 9 May 62
8 May 62 9 May 62
LM¥ay 62 9 May 62
6 May 62 9 May 62
7May 62 9 May 62
8 My 62 9 May 62
8 My 62 9 May 62
8 My 62 9 May 62
12 Apr i.. 62 9 May 62

UNCI ARSIFTED

mdévml the meaning of the Espionage Laws, Title

18, us.C., Suﬂon 793 ond 794 the namm'ulon or revelation of which in any manner to an unouthorized person is prohibited by law.
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UNCILA<SSIFIED

9 May 1962 (Continued)

F & CD/IRs #484064 Date: 5-9-6&
Class Failures Noo—-slgnificart

P/N: 27-0212-23 - valve essy - Lox F/D
Next Assys 27-2200°-2%

Problems Pin F of J1 Raceptacie
Dispositions axt.

F & CD/IR: #/8.0.7 Dates G52
Class Failures Nornesignilicans
P/N: 27-80242-7 - Gaskst

Next Assys 27-8203L

Prctlem:s L gasketa cut
Dispositions Condsmned

F & CD/IR; #48204L Dates 3-9-52
Class Failures HNemesigrllleans

P/Ns K£3~-22~30PH - Eiesir’e Conns.ter
Next Assy: A/P Moaier

Probiem: Wive broksm

Disposition: Repaired

10 Msy 1962

27 9C3%9 BK 24
27 937cl BK 1P

FLUID SAMPLING PRCCEDURE
IEAK CHECK IN:Z SHROUDS

BOI L CAMERA BRACKETRY

BOI 4 ADIUST CAMERA RRACKETRY
BOI 10 INSTALL CAMERA BOX
BOI iz REPLACE ¥DCR

BOI 23 INSTALL SaNBORN

BOI 33 SCRIBE VALVE

BOI 4L REPLACE SHARF?

BOI L7 LEAK CHECK BOI 46

BOI 48 PERMIT FUEL TANKING
301 49 LEAKING F/D VALVE

BOI 51 VENT LOX STORAGE TANK

F & CD/IRs #48L049 Datas 5-50woR
Class Failurss Major

P/Ns 27-02102-23 - Vlv asasy — Lox F/D
Next Assy: 27-21072

Problem: Intsrnal leakzge when c.osad
Disposition: Failuras Anelysis

UNO! AQQIFIED

‘\? 5

Date Planned

Date Complete

SENTAL

This document coatalns !nformction offecti .‘h.
18, U.S.C., Saction 793 ond 794, the Mommin‘on or

3 May 62
L May 62
25 April 62
27 April 62
24 April 62
10 May 62
10 May 62
7T My 62
& My 62
9 May 62
9 My 62
10 May 62
10 ey 62

10 May 62
10 May 62
10 May 62
10 May 62
10 May 62
10 May 62
10 May 62
10 May 62
1C May 62
10 May 62
10 May 62
10 May 62
10 May 62

’
of tha Unite States withip the meaning of the Eapipnoge taws, Title

el daf
:.v.vlellon of which in ory mganer to ap unauthorized person is prohibited by law.
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6.8-32
- : A yd
CLASSIFTED
10 May 1962 (Continaed)
F & CD/IR: #489197 Dets: 5~iC-62
Clasz Failure: Non-signiiicand
P/N: 27-23552-7 ~ Rcd End
Next Assy: 27-23556
Problem: Recd end hsnt
Dispositicr: Condemned
11 May 1962 Date Planned Date Complete
27 90574 BK 1C GRCUND & AIRB(RKE FILL & BLEED 3 M¥ay 62 11 May 62
27 93927 BK 2E FROFULCION MATED IFAK TEST 27 April 62 11 My 62
NRD 1 INZ Flush zczzle, Yevesn the

susteinsr and bcoster I engines
ir Quad ¥, lssuas e sciid siream
of weler when the walsr Zs turned

Cc, 12 My 62 11 May 62
12 My 1962
BOI 4 CHANGE CAMERA LIGHT 12 May €2 12 May 62
BOI 5 REPATR HYD LINE 12 May 62 12 May 62
BOI 19 REPAIR ELECTRICAL HARNESS 12 May 62 12 May 62
BOI 46 B2 NACELLE 12 ey 62 12 May 62
BOI 47 INSFEGTOR AID TO ENGINEERING 12 May 62 12 May 62
BOI L8 C/0 N1523T 2 May 62 12 Mey 62
BOI 49 C/0 AIRBORNE LOX REGULATOR 2 My 62 12 May 62

IR 565380 - The R/D 2C214 sustainar engine (S/N 222722) was damaged due to explosion
of missile, Nc replacement was nseded.

15 May 1962
BOI 76 MEASURE FLANGE 5 April 62 15 May 62

F & CD/IR: #48/C17 Date: Not given
Class Failure: Non-significant

P/N: 56873 - Filter

Next Assy: 902202

Problem: MWO change

Disposition: Condemned

/]

UNCLASSIFIED
/' k

Thls document contolns Infermation affecting the rationol defense of the United States within the meaning of the Espionoge Laws, Title
18, U.5.C, Section 793 ond 794, the traniminion or revelotion of which In any manner to an unauthorized person is prohibited by law.
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UNCLASSIFIED

6.8-33

& Presented jin the follcwing is 2 chkroncicgical listing of items planned, but
have no indicated completion date,
40B TiTlE DATE PLANNED
TVA AZ1283 REPLACE VALVE 1-59 3-26-62
BOI 3 UPDATE RESPONDER UNIT L~ [~62
21 18327 1A INSTALL XDCR L~ 6-62
27 2709 i3iD TANK PRESSURE LINE INSTL 4L-26-~62
27 27096 1A AUXILIARY LINE INSTL 42662
ECN 28605 MISSILE LIFT PANEL A3SY 4=30-62
ECN 28622 INSTALL LOX CCONTROLLER 4-30-62
27 49502 5 B STRUCTURAL AND MECHANICAL 5~ 1-62
BOI 2 REWORK 28 ¥ REIAY 5- 1-62
27 939EL BK 2E BOOSTER AND SUSTAINER 5~ 3-62
301 2 XFEE ROMM STEP 2 CGJTRUT 5~ L-62
BOX iz FUEL SHUTFF VALVE S [e=62
BOI 1% SUPPORT Z7-2iC0L~80° A 5 562
BOI 17 MCOUNT CAMER* 5= 5-62
BOI 2% REZOCATF CAMERA MOUNTING FLATE S 562
BOI 86 FABRICATE COVER FLATE 5- 5-62
BCX 25 MOUNT CAMERA 5 662
BOI <3 INSTALL CAMERA BRACKET 5- 6~62
Kls BOI 6 RELCCATE F..79T 5= T-62
4 BOX 2 SUSTAINER DUCT FLANGE 5= T-62
BOI 1 HOLE IN CAMERA BOX 5— 7=62
BOI 85 FABRICATE ACCELEROMETER BRACKET 5 762
BOI 7 INSTALL ACCELERCMETER 5~ 8-62
BCI 1 FUEL STAGING VALVE 5- 8-62
BOI 42 LOX STAGING VALVE 5- 8-62
BOI L3 FUEL STAGING VALVES 5- 8-62
BOI 92 FABRICATE PLATES 5~ 8-62
BOI 94 FABRICATE BRACKETS AND PLATES 5~ 8-62
BOI 95 FABRICATE BRACKETS AND FLATES 5- 8-562
BOI G6 FABRICATE BRACKET AND PLATES 5- 8-62
BOL 93 LOX STAGING VALVE 5e b2
27 9CG234 BX .38 LOX TOPPING TANK 5-11-62
BOI 9 10X STAGING VALVE 5=-11~62
TVA 21269 A CABLE UNAVAILABLE 5-11-62
TVA 21270 A CABLE NC( AVAILABLE 5-21-62
27 939:0 BK 2B GROUNL: A/B PNEUMATIC SYSTEM 1922 R=12=62
BOI 90 5l Tmb62
ECN 28609 TRANS INSTALLATION BOI 12, 19, 45 5=2/~62
ECN 26560 TRANS INSTALLATION BOI 12 52462

*a
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6.9 INVESTIGLTION BOARD AND COMMITTEE ASSIGNMENTS

At the request of Gol, H. B, Moose, Fresident of the kiccident
Investigaiion Beard, formsl working committees were formed in
the following areas. Airborne Hardwere, Documentation, Explosive
Forces and Yield, TGSE and Facilities Hardware, and Data Investi-
gation, Compiled in this section are a listing of the delegated
commitiee members and their functions.
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ACCIDENT INVESTIGATICN BOARD

Col H. E, Moose, RWRU, President

Lt Ccl G, W, Jopnson, RHWRUE, Member

Maj F, A, Silvasy, RWRUE, Investigation Officer

2 Lt L. R. Vnite, PWRU-2, Records:
Maj C. W, Flande~s, AFIMS, Member (NV}
Mr. E. R. Reth, AFLMS, Member V)

AIRBORNE BARDWARE CefMITTEE

R. G, Killien - GD/a lrei.men
Capt, L. F. Gafford —~ USAY ~ Ce~Tha:rmar
C. H. Oliver ~ GD/A Propu.lsion

R, E. Masteve ~ GD/A Pneumatics

P. R. Battenkerg - GD/A hyirealiss Airfreme
J. R. Ross ~ GD/A Biectrizal

D. W, Burright « GD/A Cperaticns Support
L. P. Birse ~ GD/A Inspection

T. Jo Coilirs - STL

J, Ruppert - NA4/Rocketdyne

G, Oetien ~ AFQC

S. Simpson - Acoustica Associates

DOCUMENTATION COMMITTFE

W, W, Joknston -~ GD/A ~ Chalrman
Capt, L. F. Gifford - USAF ~ Ccw-Cpalrman

We Jo Sweitzer - GD/A

UNCLASSIFIED
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Mr, F. T. Gardner, GD/A, Member
Mr, S, Zeenkov, GD/A, Member
Mr. D. M, McGray, STL, Member
Mr, A. Chase, Rocketdyne, Member

Mr. S. Simpson, Accustica, Member

C. O. Bepnett - GD/A Design
Designee Mechanicel

D, I, Goetting ~ GD/A Design
Designee Electrical

R. F. Sprague - GD/A Designee
Flight Control

K. King - GD/A Prop. Design

D. Heward - GD/A Pneumatic Design

R. Stvocklosa - GD/A Hydraulic
Design

A. Morse - GD/A Flt Control Design

Dav- Bradley -~ GD/A

Heyt Graham - STL

Joe Green -~ STL

Sidney Berman ~ AFIFS

Deu Eddy - Rocketdyne

! def of the United States within the meaning of the Eip.onage Laws, Title
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INVESTIGATION TEAM - EXPLOSIVE FORGES AND YIELD
A. N, Hatch - GD/A 595-1 Aerothermo Dynamics BE. D. Frost - GD/A
f L. V, Feigenbutz - GD/A 595~1 Aerothermo Dynamics Don Endsley - AFIGS
W. M, Sralley - Aero Space Corp. Gug S, Economy - DIG/Safety AFIMS
W, Pfanner - GD/A Structional Analysis
TGSE AND FACILITIES HARDWARE COMMITTEE
F, J, Stewart ~ GD/A Chairman K. Cannestra - GD/A Electrical-
Facilities
J. M, MacDonald - GD/A Co-Chairman G. Ostken - AFQC
R, Richards - GD/A Material J. H. Ruppert ~ NAA/Rocketdyns
C. L. Gould -~ GD/A Electrical - TGSE S. Simpson - Acoustica Associates
D. W, McCallum =~ GD/A Mechanical -~ TGSE T. J, Collins = STL
M, X, Dougherty — GD/A Design Electrical Je W, Tayior/L, Birse - GD/A
PR Inspection
{ F. A, Derango - GD/A Design Mechanical S. Ohavez =~ GD/A Plant Engineering
E. A, Zdvorak - GD/A Mschanical = Facilities D, Morgan = GD/A Safety
C., Frasher =~ GD/A S-/ Centaur
1 DATA CUMMITTEE
H, L. Obertreis ~ GD/A Test Evaluation - Chairman ¢, L, Hyde = GD/A (Syc,)
Pneumatios
A, Chase - NAA/Rocketdyne =~ Co-Chairman E, J, Dubatéwski - GD/A (Syc..)
Hydraulics~
@, G, Christ - GD/A Instrumentation Adxframe
I, F, Littman =~ STL C. D, Westfall - GD/A (Syc.)
Flight Control
D, M, McCray ~STL V. C, Knarreborg -~ GD/A (Syc.)
: Operations
D. W, Hsaly = GD/A Test Evaluation Support -
1 Instrumentation
S, Simpson - Acoustica Associates Lt. L. B, Haws - AFFRO
k G, Ostken ~ AFQC K. King -~ GD/A Prop, Design
{ i We Jo Swedtzer — GD/A (Syc.) Propulsion D, Howard = GD/A Pneumatics Design

! I}
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WITNESS INTERROGATION

This section is a documantation of the pertinent comments presented; by
the witnesses of the Missile 1F mishep, during a post run interrogation.

I was positicned directly tehird the Leaunch Officerfs Console with a view
of the lover portion of the missile available to me through the blockhouss
windous, LOGC indicators eppeared normel throughout Pcommit start¥ count-
down until after the "T-07 callout. My attention shifted to the windows
before igniticn., Immediately after ignition; a billowing fire eppearec
on the left siae of the booster section (as viewed from the blockhouse),
cutoff and watar wers calls< for and the explosion(s) occurred. The sub-
sequent shock-vave was prominent in the blockhouse,

Signed - Seymour Zeenkcv Asst. Proj. Engineer 5/13/62

1. In Electronics Room
2. feoustica Console
3. Everything normal, and on control

4+ Explosion

Signed - W, M. Skow, Clock No. 83393 5/13/62

My Station ~ Esterline Angus Recorders in D0-34,1 to 4, DO-351 to 4,
Eight (8) of the above recorders operated well throughout the run. From
Commit Start to the time of the explosions,I was watching the recorders
one (1) through four (4) in DO-34. I did not observe any cutoffs during
this time. The records on EA's may not bear this out. The people in the

back bay Browns wers calm and stayed on their recorders until they were
secured.,

Signed - G, A, Thecbald, Clock No. 89727 5/13/62

I was operating the communicavicon console on this date, as marked above.
Standing near the consols as I have in the past runs, everything seemed
normal up to the time of the explosion; then I felt the concussion and it
seemed to shake me up a little., Also; I heard the Transfer Room door shake,
as I am located near the tunnel that runs to the Transfer Room. Then I
heard the Kellogg selectors ciicking quite fast., I reached over and switch-
ed ths power off on our Kellogg power supply, switched off all the communi-
caticns lines running to the stand and area, After removing the shorts
from the cutside area, I managsd %o gst communications established batween
Security & Blockhouse area. I removed PA from Sl area and switched in S
after checking it out for operation. After communications were established
I ran the remaining tape from the boiloff valve test tape and put on a new
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roll after completing the rest of the Reel #1 Side 2. I also installed

a 28 volt pover supply te operate the console; after main 28 volt power
vent eff, with the permission of my sugervisor.

Signed - T, A, Sickich, Ciock No. 823.0 5/13/62

kutopilot Control Consols & Hydraulic Console Operator - All observations
on abeve consoles were normal and per countdown. All call-out commands
vere normal and on time. Programmer run time meter started running at
ignition start and I started cali-out time. As I recall, immediately after
the count of two seconds, there wers several call-outs either in the block-
house or on the command net. At this tims;, I ceased the time call out ard
heard the explosion. To the best of my knowledge hydrauwlics returned to
R&D before loss of power, After explosion, Missile AC & DC was turned off
on the Missile Pcwer Control Panel, At this time I observed the indicator
lights on the Autopilot Control Panel were dim and requested to secure
panel power. It was granted and panel power was secured.

Signed - James A. Casto, Cleck No. 22634 5/13/62

I vas stationed at the Auxiiiary Control Panel end everything was normal.
Ignition was approximately two seconds past zero time, Approximately ona
second after ignition start we had the cutoff lights appear upon the Aux-
iliary Control Panel. Approximately a second later there was an explosion.

Signed - Herbert P. Lipp, Ciock Ne. 57588 5/13/62

I was Firex and Flame Deflector operator at the time of explosion. Every-
thing was normal, until after the explosion;on both panels. I was watching
the water pressure meters and c¢owld see nothing. I heard the test conductor
call "all water on” just prior to the explosion and started all woter that

I could before and after the explosion.

Signed - George L. Richardson, Clock No. 76858 5/13/62

My assignment was Brown recorders. Location: back bay. DO-31, DO-32,
D0-33 Measurement numbersg P1212D, N1515P;, P1213D, P1002P, P1001P, P1098D,
P1004P, P1003P. F1365T.

All measurements looked normsl. As countdown monitor said "O", the lox
pump inlet pressure began to rise and oscillate and appeared to be sluggish.
At ignition start they dipped low in pressure. I heard loud screaming on
commanc net and then an expleosion. This was from 3 to 5 seconds after ig-
nition start. After explosion ell measurements went out. The blockhouse
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shook ‘and the alr conditioning vent fell to the floor.

Signed - J. W. Barham, Clock No. 13798 5/13/62

At commit start I was watching the 6 Brown racorders in D0-23 & DC-25.

A11 looked normal, At englne start I was watching the 2 redline measure-
ments P1473P; Bl Lo Pr Lube 0il and P1279P. B2 Lo Pr Lube 0il. Both
measurements started up scele. The light from the fire attracted my atten-
tion to look out the glass port in the blockhouse just as I felt the shock
wave., I did not press the cutoff button.

Sigred - A. R. MacGregor, Clock No. 59299 5/13/62

Fuel Tanking Panel
Purge Pansl

From commit start to ignition start everything was normal on both panels.
At ignition start I was watching the TV monitor above the panel. I saw
flemes coming from the area around the engines and up the side of the
booster section. I heard the call-outs for ignition start + 1 second, + 2
seconds. I had to turn the purge panel power ON at ignition start + 3
seconds. The explosion occurred just prior to this time. All panel lightis
went dim and the TV monitor went to just & raster.

Signed - Edward Miller, Clock No. 64649 5/13/62

RCC Operator - Everything was normel on RCC between commit start and igni-
tion. Seconds after ignition start, all binary counters commenced counting.
Cutoff was observed on Channel BlA only., In my mind, this appeared after
the explosion.

Signed ~ Clarence S. Claytorne, Clock No. 24070 5/13/62

I was observing two redlines P1709T (S. GG Combustor) and P1465P (S. Lo Pr
Lube 0il Menifold) prior to start cormit. During 10 sec. of stert commit
and after 10 seccends of start commit, the recorder for P1709T was reading
normal at ignition start. It went up fast and hit the positive end of the
recorder and ceme out of red normally until cutoff and then went negative.
It operated normal in its two second limits. I did not observe P1465P due
to it having 7 seconds to get out of red. Other measurements that I wag
observing, Pi1682P, UlL080P, UlO&1P and P1341P all appeared normel prior to
start commit. Then I focused my attention on the two redlines mentioned
above,

Signed - A, V. Tangorra, Clock No. 89076 5/13/62
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I was assigned to be the roving instrumentation technician in the front
bay Brown area. At commit stert I was looking at recorders in the general
area of bay D0-18, D0-19 and DO-20. All measurements appeared normal until
the explosion.

Signed - E. J. Smith, Clock No. 84533 5/13/62

During the hot »un {iring S5-1-613-14-01, I was operating the Instrumentavion
Console. Ail instrumenation was on fast. At T-158S, run cameras switch
T-2 was activated, soon afterwards at T-8S iganition, stage cameras T-1
switch vas activated. Also, at T-55,T/S camera T-4 switch was activeied,
Al1l iunstrumentation prior to ignition start was GO over the command net.

To me, ignition sterc soanded geod and as I raised my eyes from the con-
sole a couple of seconds later, all I saw was & yellow flash at the block-
house windows.

Signed - Ronald J. Megui=a, Jlock No. 59567 5/13/62

Assignments Broun Recorders

Location: DOL6, 47, 48, Back Bay Brown Area

Measurements F1368T, P1951T, F1356, P1096D, N1790T, F1353T, F1285P, F1286P,
F1355P

Up to conmit start and after, all nine of these recorders were normal until

the explosinn, after which most went to zero. I observed nothing abnormal.

Signed - Fred Westfall, Clock No. 95902 5/13/62

From just before the countdown everything seemed normael., We went through
commit stert and the final countdown with nc holds. We got to zerc and
went past zero; 1 or 2 seconds and had ignition start. Evervthing seemed
to be running OK. There was a cutoff and then there was an explosion.

My assignment was wetching the back up FM tape in D076 and D077 bays also
to watch the Sanborn recorder in bay DO78. There were a number of STL
people observing the measurements on the Sanborn recorder in D078. I was
looking at Pi095D and P1097D., I noticed slight oscillation on P1995D but
it was not close to being out of band and I belleve P1097D also had some
oscillation. Also, during the three seconds we fired, neither was close
to being out of band. Of course at the explosion, then both pegged out.
The ™ back up tapes operated OF all the time until we had power failura
throughout the blockhouse.

When I was down in the Transfer Room, I noticed that the back of the RCC amp-
lifier cabinet was closed. Now this was not normally left closed, so I
sstimate it was an hour and & half before this Run I cpened the back of the
RCC cabinet. I always remember it being open before to give the eouipment
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ventilation and tc let it rum cooler, When I noticed it closed I opened
the back door and I put =y hazd on ome of the power chassis and it was hot.

-

I could not leave my hand on it se I left the door open.

Signed ~ Bayerd J. Rehkopf, Clock No. 75110  5/13/62

l. From commit start to zerc t;mc, the 1st and 2nd stage hydraulics
measirsmnsnis HlO);P end H11.0P vera recording normel pressurs of
2250 paig, well vi%hia dssign operating limits,

2. At dero time, I rscell hearing the Autopilot Tape Reader function and
perhaps 1 or 2 secords later, simltaneous with the test conductor's
command of "water cn". A bright (whitish) light was perceived out of
the corner of my ey

3, At this mcment hl__L"p bYeseme erratic spiking upscale and H1033P spiking
downgcala, I aciuatsd my cutcfl bubion,

4o Tha tlast waye hi% vne trlccoghouse and shortly thereafier pover was
shui covz,

Signed = L. B, Smith, Clock o, 84772  5/13/62

Subject2 Observations of Brewm Recorders during Run S1-613-14-01
Refs Méasurements P1232P, P1332D, P1529D, P1i74P, P1027P & P1030P

During Run Si-5613-14-01 I was observing the Brown recorders and the
folloving is a s%atemeni of my observaticns:

A1) measuremenis were fun:iticning nermally {rom commit starit until ignition
start, TFrom commit start until T-09, I wes paying particular attention to
P1474P (V control press egu;ator) to make surs it stayed within the limits
of 555 to 623 p3ig, At T-0, I shifted my attention to my two redline cut-

offs, P1232F and P1830D, At igeition start P1830D came off O deg and went
up to approximately 75 deg, it then started con and then immediately after,
vhe explesion tock placs,

Signed < E, &, Leonerd, Clock Ne, 56761  5/13/62

l. I was assigned the following recordsrs for the subject run,
F1011P Lox press discharge
F100SP Fuel Press Disch
N1530P Lox Topping Tanx Level
F1182P Lox Ullege Pressurs
CP10-7P S4 lox Bocst Pump In
CF10igP S4 LHZ2 Boezt Pump In
2. All meesurements were normal until the explosion., Then, all lost indi-
cation excep* JP1017P and CP1019P, which still indicated normal tank
pressurs until bay pover was secured,
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Signed —~ R. C. Pelmer, Clock ¥, 7088% 5/13/62

Measuremenis Involveds
1677T Eui"‘ Leop ~ Newszar (Raedline)
P1325T Eng. Comp. Anb, - Normsl {Rx£1line)
Pi712T B2 Nas, Am =~ Normal (Redllns)
Ni5087 Lz Top Tk, C*1. %t = Pegzsd Neg. (-325 deg)

°
A1l teamps pagged ovsit‘ & at sttt %he seme time of blast,

Y]

d

Signed ~ Willlan Meiands:, Slook Noeo 33745 5/13/62

Yrom gtard commit o Igndiion svart evexrything seemed normal in ¥M area.
I do et have azy -I.susl messuranent to leok at except for all volume
unit meters for sizizal lzetl on 221 four FM taps racorders and like I
stztad befrre ervanyiuing loveed normal. Aftsr tuo or thres seconds of
Igniilon start trhe t.ash uvoorored and atv the sams time all levels at
volume uniy zmeler d--ppad Su o, losing all signals,

Signed - N. D, LaGicfa, Ol.:k Mo, 55230 5/13/62

Immediately btelore igrition stard, I checked all fromt bay Broun recorders
and TV systems and vzs su-is5f%sa thav all vere swming properly. I noticed
on the TV monitor, lesikling . Lae £zt of the stand, flame which curled
up apd aroupd the BE-Z tarust . hember, vhich continusd up to the explosion,
Following the explizi.n I sbas.ed 221 TV systems to see if any could be
usad for survelllancz of was 3nsa, ALl cameras usre dsad so I cut all
pows: 1o The cameras axd TV systam,

Sigred = John Jeffers, Jr., Clack oo L5513 5/13/62

Frem tlockhouss observa*cs pasitisy, the vsst stand and missils appearsd
normal urtil the sccamard of fzniticn start. There were some vapors appear-
ing pericdically from wwrder the sissile Za Quad {1 and 2 arsas, which wvers

alsc belng observed on ths IV mori%tox. AT the command of ignition start,
flames seemaé to burst cusw all arount the V2 engine, and B2 engins nacells,
The B2 englcs nacalls then secemed to erupt in flames and the entirs tesst
stand was then lost ot sight in flame and smcks. The V2 engine did nov
appee> to have gazined a shardsd cozdition.

igred = T. Jonss, Blockwoess Onserver 5/13/62
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Tha missile and siand appea-ed normal in all respects through tanking and
during the one hour hold before firing. At the time of engine start B-1
and B-2 apparently went into igniticrn start normally then billowed into
flames which seemed to roll, iz both directions from B-2 under the entire
thrust section and up around the sides of B-2 nacelle anG then B-1 nacelle.
This action vas extremsly fast and appsared as though it was an explosive
action. A% this time I yellai P"Explosion”™ in the phones, dropped down into
the tank, attempting to reach and push the cutoff button at the same time.
I did not push cutoff as :he missile exploded before I could push the button.
My vieu of the sustainer wvas hampered by the V-2 stend and fuel swivel. I
dij nc® discern any V-2 igritiom.

Signsd - R, E. Smay, Nortih Tanx Cbserver, Clock No., 84224 5/13/62

A% tvime count zerc, there appeared zc be a delay of ignition for several
saccnds. The flrst apvearance of {irvz appeared to be a lazy orsnge colored
flame rolliing from bereaih ths f{ire warl av B-< engins. The fire appeared
to grov in intensity for 2 -«  seconds completely covering Quad 1 & 2 -
beiling as high as V-2 erg.re. Then came explosion,; and immediately all
visicn was cobscured in the smoke and flams. Observance of tne missile up
until the first appearsnce of flams, indicated all conditions were normal
as seev from the periscopz.

Signed - R. L. Woods, Cioex No. 9860C 5/13/62

I vas in the front part of the tank looking out. Everything was normal
until ignition start, Afxer ignition, black smoke rolled out, like the
ergine started. Within just & second a flash of fire, coming opn both sides
of the smoke, like both bocsters had caught or fire, with an explosion
following immediately., This fire on the boosters looked like it was on ths
south side of the stand in Quad 2 and 4. I did not see the verniers start,

Signed - Jce Estebo, North Tank Observer, Clock No. 33529 5/13/62

During the one hour hold, ail indications on F1001P and ¥1003P were normal
at step two pressures. The last 25 minutes of the one hour hold I was re-
lileved for a lunch peried. I revurred to my blockhouse station about 5
minutes before the end of the one hour hold. The time count progressed and
missile pressures were advanced Yo Stsp III pressures, normal. The time
continued and migsile pressures went to internal and still were normal. I
heard ignition start end jost a fraction of a second after, I hsard cutoff
and fire. Then I heard Roy Killian call for all water on. After that sen-
tence;, missile lox tark and fuel tank pressures started to drop at about the
same time. When they geot into the red zone; I hit the cutoff button. Until
that time 81l indicaticns were normal. After the one hour hold, the south
tank reported frost at the missile around the Quad III and Quad IV area of
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ths ¢uter Vipust seciion of the missita, svuth side, It was rsported
that the Irost wa approxinately 287 up ths siis of the thrust ssctlon.
The test conductor said +that we had this coxilsion tefors. I¢ was falt

thst t J.s gondiiion was 0K, axd the cousidovn wes staxted again,

U) m

Signed - Frank T, Adinpe, [To, Racorder FI0012 axd 7100327, Clock Ne. 10420

Pt}

It Zovzed ity 2 povral Diring ol Ve booster engine then fire explclad
ams No ons in

! oaround Yhe tesh sani. The sesri-T ongine did not fire.
Thas sovi1 daak covld it She rattom. The firs and sxplosion wenb about
3C) Jawt im v adn ani 2bown 203 Js2t 202088

oo 5~i3-62

5 x ' P
Signsl = %, Lo Rt ohsu,

Duciag fn. 2t ko ool ISR ook ;3::.'.; of the missils loaded with pro-
peiizst sy and tnr-ddiheis eller rasmizg The cownfidovr, I reporied to the
tesh coudests thel whess wvas an indiceilon of "‘ros‘ting on ths iover edge
or 1: mizsil  appoexims edy 18T a2 telghb, extending fiom the area of

the _uwer miiussd gamara Lo, o dhe Q4 saotion of ths nacelle.

Tha 123t codiusin &s¢el mx A7 T ksd rotiesd this comdition on the previous
tanciaz Aest-. % sbic T Tedliel ¥Negatina?, Ths test conductor thsr asked
for a read c\,‘, e dzocss ssetlon ambient e gnperatura msasurement. Tha
r3pij was, "Temporat.rra No-mal®,

Ths tagt conduc’ or ke asial o 10 I Lolid dshect any liguild draining
from the ares, 10 vilizh ¥ rspiled "Negati~c¥, Ths ¢s&si conducton egain

asxad for & zsad ou oa tha thrust gacuicxn amblent lsmpesralure msasurement,
’ahe »3ply ways ageln "Tapperature Nonmal?,

The Sesy condus tuyr when ziww? xa 28 I Unonght thet this 4as not a normal
Troiing. due o2 A% LEE Sx Lhe hellwm sorovds sm’-:mg Jow an hour in this
stats, and CGus he weathar somdliliuw oo wals \.ay , &t which tims ths

COULY WRS agaln ‘ve m ’35.0 At tae conmend of vernier and maia flame deflector
vater o, I suse~reld the veles Iz Mhe buckels, and reperled sams to the
vest ecammaveter, Seoxily after thls, az tks Command Igniilon Start was given,
T ka3 observing wrs laver -sction 0F Lhw missile ard wain flame deflsctor
arsa tThoe sgh bir.< *‘fa*so T sbhasvsal Lon ang ix.eg firs off; and at the same
‘nghant, the ¢ BELaSx arsa Ao nd Loe Dower ssctlon of the thrust section

she ¢

ané launchax sa::mi wo ignlic,
Sesing tnat whi: wvas nit a normel swark, I ipstantly vhought of what may
dexs place i, 1wl Jova iaslde ths tenk and yelled FFixs®, into my
noeuthpless, I has hardly gotten dova when I heard and falt a uramendous
gxplasion, and imzedistelr y Nxd “Bxplosion” into my meuthpiacse, At that
time, & lsuked Sarcugh ths obgervatlisn window in the freont of the tank and
say & hogs ball oY smean 8na JLape eprsund the stend arsea, with dsbris flying
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in all directions, I cculd see that the test stand had fallen over,

L%

immedietely rep-—ted invo my

stand and everything, Tha iims la&pse betwsen Ignition Start and the
exploslon vas mcmentary.

igned - George Grands, Giczk No, 40161

5/13/6%
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my mouthpisce, that we had lost the missile, test
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2
The est:ga-~" - guirarsevs for 4% zefurbisnment of Sycemore Sl to a
conciiien  .r2:iie for weowdiTuac.tan of the stanic tast progranm are
prezesiat o Trras 3atazate vas estebliished for planning purposes
\Jrl:.-"o
Dezign Matr . 5355 hours
Vendor arz Sn¢ oo atier Cos's L08R, FX
Preserwed 1r ~m1:z scoticn —e 2 ccmplete listing of damaged TGSE
ang fec ity eciipmert :inciading an estimation of the degree of
damage 1acusred by each item.
MECHANICAL
TGSE
NAME PART NO. DAMAGE
1. Rocketdyne Sorvice Cart G2000MD4X6 15
2. Rocketdyno Pneu Test Unit G3004 100
3. Rocketdyne Pneu Test Console 9529-84120(G3052) 50
4. Safety Net (two) 27-09722 100
5. Flame Deflector Covers 27-09721 10
6. tain Flame Deflector 7-96015 5
7, Vernier Flame Deflectors 7-96078 100
7-96011 100
8. Vernier Flame Deflector Platform 27-96092 100
9. Service Tower 7-96109 100
10. Test Stand (Below Sta 17) 27-98959 25
11. Helium Charge Unit 27-08014 100
(Installation) Distribution 27-86111 80
12. Hydraulic Pumping Unit 27-08657 50
(Installation)Distribution 27-87041 130
13. Pressurization Control Unit 7-08432 50
(Installation)
14. ILauncher Booster Unit 7-08352 60
15. IN2 Heat Exchanger (Helium) 27-08612 5
16. Pod Cooling Unit 7-08620 5Q
(Duct Installation) 27-80011 100
17. Ullage Tank System (Lox) 7-08115 100
CONEIE CLASSIFIED
This document contains information 16 g—the motlonat=y mv*r‘vf'mruﬂ‘nodﬁfom’ the meaning of the Espionoge Llaws, Title
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MECHANICAL (Coniinued)

Ullage Tark Sysiem (Fuel)

.
Launcaer
o

trex a Silng

Tarast Sscllion Heater
(Durt Instl)

Nose Psucling fLaapts

Niircgen Grarge Paael

Fiel Transfer Unic

Lsx Iransfer Unit {R&D)
Coy—Lox Tzl

Captive F.ring Kit
Fuel Drain Kit
Erscticn Soraae

Bocster Tirbine Exngusgt

Silc Zos Topping Instl.

Silo Rapic¢ ' :x Leuding Ingil.

Fuel Distribu’ion Sysiem

Mase Flowmeter Insti.

Haskeli Compressor

Towar Pressurization System

PART NO.
7-08116
27-49500
7-91060

7-86304 &27-08138
27-80039

27-91G49
7-08411
27-4£9519
7-86105
7-02221
7-02222
7-21202
27-24020
27-24508
27-95455
27-96101
27-27038
27-27084
7-86147

7-86146
EO 204374

€550

27-89045
7-89342

UM‘! ASSIFIED

e mesning of the oplonm Laws, Title
te an theel: ”‘. s peohibited by' faw,

100
90
50

20
100

10
100

100

100
100
100
100
30
65
40
15

10

100
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MEGHANICAL {Continued)

HAME PART XO.
39, Anii-Firs Syaiem 27-66108
4L0. Booster Cocliant System 27-56107
L1, Firex Inzil (Silc lox Tank) 27-27083
42, Firex imet: Loz Torping Tenk) 27-S0114
43. Mopitcr Nozzle Syszem 7-09311
44, Purimstar Fire Sysiem 27-98971
45, Sgirt Filrea Sysism 27-80187
46, Verrier Fizex System 27-09137
47, Touzr Fog Sysiem PE-55-409-H-7
L8, Misslle D2iuge System FE~55-403-M-7 -
49, GNZ2 Di:zuribation System 7-00139
(_ Facillty

1o CC2 bni”
T3:i-lociion Lines

2, tiiity Bldg

3., SDC Bidg

4e  Blockhou:a faces

5. Helium DZstribution System
6, IN2 Disiribution Sysiem

7. GN2 Distribution Systsm

8. Facilivy Water Systex

9, Access Structiurss

¢
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100

15
60
80
100
100
100
90
60
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85
75

10
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ﬁ ELECTRICAL
TGSE
HavB PART NO. % DAMAGE
1. AC 400 Cycls Gensrator ATS 5125-724-8941 2
2. Ermergsncy Batiery Instl 7-68269 50
2. Acoustica Signal CGonveralon Uzit 50007507 ’ 100
Lo Acoustiza AZtarnaie Siring Cabls 50021146-5-6 100
5. Umbilical Cables 27-69709 : 100
€. Site Camsrol Wiring 27-01641 10
ané Cabling 27-61184 30
27-09150 30
7. Silo Logic Equip 27-68746 1
8, R & D Conscies and Rack: 27-69903 1
9. Terminzl Boxes (Test Stand) 27-69903 60
Umbiiical Juncilon Boxes
(—é Area Interconnecting Boxes
- 10. Bahtery Tester 7-68374 50
11, Stretch Conirol Box 7-68260 100
12. Iocal Purge Comirol Assy 27-68923 ‘50
13. ttery Switch Box 7-68026 50
14. Pneu Ssquence Box 27-68973 15
15, Missiie Power Reiay Box 27-69713 5
16. Erection Sontrei Assy 27-68660 100
Faciiity
1, Lighting - Blockhouse Anzex 80
2, ILighting - Area 20
3, 60 Cycle Distribution System - - 15
f 4o Regulated Power Distribution System 20
C UNCLASSIFIED
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BIECTRICAL (Con3imuzd)
NAME

56
6.

ry
f{e

Ped Alr Cozilng Ctls.

SDC €0 Cycle Suppiy System

Elevater and Bolst ¢. z:wol {SIG)

Tr.st-umentetlon

1.
2,
3.
4o
50

6.
7.
8.

Unbilical Cabies

Instrumeniation T2 T

S-1 TV Syetem

Caxsrz Pads Cirstits

Conmunications Svstem
(Test Stana Arez Cirouits)

Arep Instrumsniatlien CGircuits

Wind Spsad Indicator

Terminal Boxes (Test Stand)

MOTION PICTUZE CAMERA AND EQUIPMENT

-

B,

This

Cameras (DBM - 4AM)

1,
2,
3,
Lo
56
6,

16 mn S/N 4339
16 m S/N 4238
16 mn S/N 4432
16 mn S/N 4445
16 mm S/N 4447
16 mm S/N 4431

Asscciated Equipment

1, Magezine S/N 932

2,

18, U $.C.. Mln m -nd 794 tho trentmlssien ef reveletisn of which in eny meaner te oa whguther

Carrying Case S/N 5034

NCLAS/S!Fi ED

-

PART NO.

“T-19545
7-18005
7-18008
7-18008

7-15002

7-17093
7-18309 -
7-17090

oHecting the natienal dafense of the United Stetes wilhin the ndl\lu of the Espionagd Lews, Title

sed pecsen s prohiblied by lev.
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DAMAGE

40
100

50
35

100

100

30
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MOTION PICTUES CAMERA ZND EQUTP!C.IH'T' {Con¥inuad)

HaE !

B, Associsted Equirsent {Continued)

3. Triped {2) Two

4. 1Isns (8) Bight

SEVERABIS AND NOK-CAPTAL EQUIFMERT

.

BANE

I, Severeble Eguipmsni

A, "General Dynamic-s/Aztronsublcs

1.

N

Feriture gnd Fixivras

8o OChai.s

b. Desxs

%o Work Bspen

do Tile Cebineis

s. 7Table

fo Recsrding Time Clock
Zo Osciilator Wide Hange
ho Firsz Exiingzishers
i, Yi17% Drill Press

Je Bsrzh Grinder

¥, Hané Combinator
Portable Tools

a8, Grindsr

b, Rivgiar

¢, Hemmsr

8o Drili Motors

B. Government Equipment

1,

UNCLASSIFIED

Furniture and Fixtures

2o
bo

2o

do
8o
T
o

Wozrk Benchss
Dssks

Fije Cabinet
Chairs

Storage Cabinsts
Steel Lockers
Tabla

L

4 1, formets

Inf alxcling the netisaal defense of the United Siates within m
18, U $.C., Mlu 793 ond 7“ the trentmission or revelation of which In any mennet to o eneviher]
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PART NO.

UANTITY
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DAMAGE
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160
100
100

100 ~
100
100.~

100
100 7
100V

100 ~
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SEVERABIE LND HON-GAPITAL EQUIFMENT (Coniinued)

NAVE

I. Severadle Equiprent (Gondinmed}

QUANTITY

B, " Governrsnt Bgulpmsnt (Continued)

1. Furnitore ané Fixtares (Continued)
n. Power Supply (M:35) 1
i, Hand Gari 1
jo Vigdeo A:!ﬁ Ifier 1
k. Scoremsbile Cari 1
2, VWatar Gocler 1
n, Asatylsns Welding Cart 1
n. Fire Extinpguishers 7
0. Alrce YWsider 1
Po Sizhrarm Compressor 1

2, Portabis Tochs
a. Trangit Stand 1
Do Goindsr 3
¢. Hammsr Pasu 3
d. SKkil Sender 1
€. Drill Mctor 3
£, Jack Lift 2
g Fork 1ift 1
h, Tow Tracter 1

1T, Non-Capital Equipment
A, PFlant Equipment (Psrishable)

1. Portable Wood Sheds 6

2, Dssgks 2

3. Specific Gravity Kit 1

4o Aldie lamp 1

5. Black Lamps 2

6, Ohmeters 10

7. Airmask Unit 2

8. Fire Blankets 3

"UNCL, /—\QQU:!F'D

7 00-7

4 DAMACE

100~
100~
100 v
1607
100-
100~
100~
100~
100 v

100~
100~
100+
100
100~
100~

100
100
100
100
100
100
100

100
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AND NON-CAPITAL BQUIRMENT (Contimued)
QUANTITY

e

I¥, Non-Caepitel Equirmsnt (Continuved)

4. Plant Bguipcsnd (Parishebls) (Continued)

9.
10.

1ie

B. Perishabls Teois

1o
2.

3.

Lo

56
6.
7.
"8,
9.

10,

120

50 1b, Recherge Power
Nozzles, Fire

Firs Hoses

Torgue Wrenchss

Opsn End Breakswsy Wrsnches

"5 Noi Wrencnss

Non-Sparking Pipe Vrenches
Non-Spariing Open End Wrenches
Non-Sparking Box End Wrenches
Non-Sparking 1/2% Drive Socket Szt
Non-Sparking 3/4* Driv> Sccket Sat
Crow Foot

Doubls End Flare "B Mut

Short Hendie Combiration "B" Nut
Heavy Duty Ratchet

Striking Box Sockste

Extra Heavy Drive Sockets

Cresent Wrenches

Pipe Wrenches

Uarpenters Hand Tools

UNCLASSIFIED

14

/ wi

10
10

21

18

12

Set
Sat
Sets
Sets
Sets
Sets
Set
Set

4
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SEVERABIE AND NON-GAPITAL FEQUIPMENT (Continued)
RAME QUARTITY
II, Non-Czpital Egnipzent (Continued)
B, Perishable Tools
18, Sledgs Hamwsre 6
i 16, Pliers 353
20, C-Ciamps 156
1e Pmches 30
22, Hacksaw Elades 144
23, Matal Hols Saw 2
2L, Matal Iatier Stamps 12 Sets
25. Visss 12
26, Steel Scalez 7
27, Stesl Tapes 4
28. Fisnscales 2
25, Snakes 2
30, FPlumb Bob 2
31, Torque Driver #1500 Handles 36
32, Torue Tips 500
33, Secrew Drivers A
34. Gaugss 9
35, Tube Benders 6
36. Flaring Tools 12 Sets
37, Pre-Seis 4 Sets
38, Handles 28
UNCI ASSIFIED
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DAMAGE

100
100
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SEVERABIE AND NON-CAPITAL EQUIPMENT (Continued)

NAME
II, Non-Caplfal Equipment (Coniimmed)
B, Perichebis Tools (Continued)
39. Countsr Borss
20, GCcunter Sinkz
41, Driils Assorizd
42, Driil Abtachmenisz

43 » Dies

43, Rsamers
4bs Taps end Easy Cabs
4T, Alr Nozgles
43, Cutoff Biocks
49. Sliding Bar Extenszion
. 50, Embcssing Tools
51, Flashiights
52, Presisiiis
53, Gasket Cubter
54o Spanner Wrenchss
55, Wire Strippers
56, Oalipsrs
57, Micrometers
58, Soldering Irons

59, Amp Tools

Stakon Tools

UNC! AQQ!FIED
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UANTITY

150
6500
24
5 Sets
600
5 Sets
110
15
6
2
7
50

s Assorited Tips and Tank 2 Sets

2 Sets
112
48
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DAMAGE
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SEVERABIRE -AND NON-GAPITAL EQGIPMENT {Continusd)
NAMR UANTITY

II¥. Psrsorzl Tools

£, Tool Eis L5
CENERAL S-/ AREA
IGSE
BAME : PART NO.
1, Ioad Celi Imsti 55-93011
2., Hydrsulic Supply Ul 55-87261
3. Brine CGriller 55~08092
Lo A3r Handiing Unit ) 55~08122
5, Strstoh Sling 55-90013
6, Hslfvm Reg Cumdrollex (55-92030)
_ £150R
7. Helium Supply Line (S-1 Area)} 55-92030
8, oN2 Suppiy Ifne (S-1 Ares) 55-83035)
9, Stored Regulators (Two) VN-50-967.
(55-83035)
10, TV Comeras 7-18992
11. Iox Transfer Lins 55-92031
Fagiiity R

1. Utility Blidg
2. Maintenance Bldg
3, Steam System

Missile (Centaur) 55-0501-3
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stienal deot .vmummm" A The moening of the »Ww,w

This H the
18, U 3.C., Sod!n m M m, 'b hmnlulu o revelation of which in eny menner 13 en wneviherined m prohlblied by

7.0"1 1
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