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FORWAD

This report presents the findings of the Accident Investigation Board investi- 1
gating the explosion of Missile IF during static firing SI-613-34-01 at-Sycamore-

-Ganyon Test Site S1. This repartincludes all pertinent information available
to date, and il be appended as additional informitiofi becomes available.,

The Board and Coimittee personnel assignments are presented i Section 6.9 of
this report.
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1.0 INTRODUCTION

Run SI-613-14-Oi of Atlas Missile IF was conducted at 1347 hours,
13 May 1962, at Sycamore Test Stand SI. The run was prematurely
terminated -after 1.77 seconds of engine operation'by the automatic
cutoff circuit. monitoring redline recorder ?l325T' the Engine C6mpart-
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 en-I veloped the missile lower tank section, continued to burn at a gener-
ally constant rate until, at 5.4 seconds, a high order explosion was
apparent in the area of the thrust section. A final explosion, oc-
curring at 6.4 seconds, completely destroyed the missile and missile
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 vehicle 0-3 and imparted minor damage to the Centaur Test
Stand (§4) 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

IL 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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2.0 SUMMY

Missile iF-at Sycamore Static Test Stand S; was destroyed by-
explosion during firing Run S!.-613v-14-01, conducted on 13 May 1962.
This was the second firing of the Block III test program and the
ninth static firing of issile IF since erection on 7 Hirch 196L A
previous attempt to conduct this test, on 12 'ay, was aborted 3l9z8
seconds after start countdown due to problems in the Rough Combustion
Cutoff circuitry. Thtse problems were unrelated to the events cul-
minating in missile destruction.

Scheduled engine durations for this test were 40 seconds boosters,
60 seconds sustainer, and 65 seconds verniers. Actual durations
were 1.77 seconds of booster I operation and 1.23 seconds of sus-
tainer operation. Vernier engine ignition was not obtained. The
booster 2 engine, due 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 included a scheduled 60 minute hold at Ready for Commit to
demonstrate the capability of entering the commit sequence after a
prolonged hold period with lox aboard. Actual hold duration was
64.79 inutes.

Missile IF was an R & D missile functionally comparable to production
F series missiles. Certain modifications were installed, however,

including butterfly shutoff zalves in the lox and fuel staging dis-
connects, R & D thrust section lift-off cameras, staging camera
bracketry on the missile fuel tank,. and a rotated sustainer lox regu-
lator discharge elbow and vernier lox supply flex hose modification.

The investigatic of the explosion was conducted under the direction
of the %accident Investigation Board. The following sections present
't'he conclusiona arrived at by the Board, and a detailed discussion
of the examinations and analyses of the various Board Working Comm-
ittees. The results of special investigations being conducted by
North American Aviation's Rocketdyne Division and General Dynamics
Astronautics were not complete 4t the time of publication of this
report and will be issued, with comments from the Investigating
Board, as a supplement at a future date.

This decvmont contains informatlon offectanq the national d.nse of Ithe United States wit n the meaning of the Espionoge Laws, Title
18, U.S.C.° Section 793 ond 794, the transmission or revelatie of which In cny manner to an unauthorized person Is prohibited by law.
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3.0 CONCOLUSIONS

Analysis of all recorded data and recovered sustainer engine hard-
ware indicates that missile destruction was the cuinntion off 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 6f 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 impeller upstream face, which created suffi-
cient internal pressure to fractuie the pump volute at its parting
line and rapidly expel the forward portion from the main case. The
resulting damage to the propellant and hydraulic ducting created
an uncontrollable thrust section fire and subsequent explosion of
the Issile.
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4.0 RECCOMMATIONS

The following recommendations were established by the Accident -investi-
gation Board as a result of the Missile lF explosion:

1. Action be taken to determine a method for indicating or precluding
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 plug 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 stuAy be conducted to determine whether increased ground hydraulic
system pressure is advisable.

3. Further studies should be ccnducted on an urgent basis to determine
the feasibility of precluding interference between the rotating and
stationary elements in the lox pump. Some possible fixes that
should be considsred are:

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

rubbing occur.
b) Increased clearances to permit additional shaft deflections.

4. A method of accurate time correlation be provided on all motion
picture data9 (Accomplished for all future Sycamore Testing).

5. Conduct a detailed study of time and data correlation between all
instrumentation recording channels and motion picture data.

U NCLASSIFIED

this U C .. c.mgte 7Y3 anwd *oif w h U am o nr l t eo , w on" F . the En..eI e Ls .d Tie.
I1, U.S.C., Sectlea M9 and 794. the tfansmission or rellea of which In any monrar te en unauthwilZed pe~n is ipbtod1014 by law.



9 Page 5.1-1 [
(. 5.0 DETAILED EXAMINATION

5.1 DATA EXMNATION

The first indication of abnormal sustainer engine operation was noted at
0.680 seconds,' following booster engine ignition- when the H.S. valve began
its opening movement. The valve position data indicated movement from
closed to the 5 degree open position by O-%' seconds. The trace remained
at this level until 1.03 seconds at which time the trace indicated valve
opening movement at a normal rate. The valve reached the 38degropen -.pition
at 1.37 seconds. After this time the valve position data indicated closing
movement until 1.62 seconds, at which time the trace reached the approx<imate
closed position where it remained 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 1.16 seconds. The valve ,pening 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 1.29 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 booster lox pump
inlet pressure traces,which reached. the OSH limit at 1.33 seconds. 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 1.40
seconds. It remained at this approximate level-until 1.91 secondsi at
which time it returned to approximately 0 psig.

At 1.65 seconds the sustainerlgas generator blade valve close! micro
switch deactivated and reactivated- at 1.89 seconds. In the interval that
the closed micro switch was deactivated 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 0
psig at 0.6 seconds and reached 4.56 psag 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 sustainer pumqp speed during solid prop-llant gas

geneiatr operation was approximately 1500 REM higher than on past tests
of this issile. Follwing 1.34 .se onds, the speed data indicated an
increase from 8,745 RFM to 10,125RM by approximately 1.85 seconds. The
increasing speed trend over this time interval was not the result dC
bo&tgirap of the engine.

For tLIs test three accelerometers had been installed on the sustainer
rx pump inlet flange to measure flange ibration along the missile X3 Y,
and Z axis. No data was recovered from' the accelelerometer sensing vibra-
tion in the X axis. ,Lew amplitu0e, high frequency vibration data ap-peared

on both the Y -and Z axis acceeron'ter at 0.56 seconds. A sharp i.crease
in vibration intensity occurred at. 0.68 sec6nds concurrent with the initial
indicated opening movement of the H.S. valve. Betieen 0-.68 and 0.77 seconds,
Smaxium -vibraion- levels were 45 g, Peak to peak at a predoninant frequency
between 675 and -725 cps. An- unrealistic shock lcd was indicated on these
iheasureiments at 0.87 seconds. Average maximum vibration levels from, .90 to
14.34 seconds varied between 20 and 80 g peak to peak. Since this was the first
tIme these measurements were ihstalled on Missile !-F, comparison data- is not
availale. Shock imp-alses and' simultaneous loss of data occurred between

S 1.34 and 2.35 seconds on both flange measurements.

Thrust section-ambient temperature data appeared normal until approxinately
1.4 seconds, at which time the four ambient temperatures began incrdasing
towird, OSH. A cut6ff signal -was generated automatically by F1325T, the
engine domprtment ambient temperture, at 1.77 seconds- when this -measurement
passed the upper jedline liit of 250 dgf..

Data recorded by the four dual element (high and low temperature) ther..
misters during the firing was also normal until approkimately 1.34 seconds.

The four thermister jtemperature measurements (low temperature sensing
elements-) installed in the thrust section indicated a drop in engine con-
partment ambient temperature starting at approximately T-18 seconds. This
is coincident -with-the initiation of the 10 seconu ehgine compartment 002
purge.
The engine compartment ambient thermocouples verified the steady state

levels of the thermist&' data. The thermocouples had too wide a range
-and too slow a response time to show the transients reflected by the thermister.

Measurement A1353T (Engine environment A-frame) showed a temperature drop
from 33.5 dgf 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 I at Station 1221. The A-frane was approximately
35 dgf from the missile Y-Y axis and the transducer for A1353T was 13.7 inches
inboard of the point where the A-frame joined the rail.
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UNC- LASS1Fb_

easurinht 11362T showed a temperature decrease from 34.5 dgf"t6 27.5 dgf'at

T-18 seconds. This -teipeiature was maintained Uintil T-1f Secofiids wfe~a buden

rise to 33.5 dgf was indicated. The- tempeiathre then*dec&yed s!cwly to 31 dgf
at igitibn. Th transduc r A361T (Engine evirne nment- Quad Ir rail) was
lodated on the inboard side of the staging rail in*Quad II a Station31i i t
The-rail was approximately 35 dgf from the Y-Y axis. Therditers Ai353T anrd
A36T were displaced from each other approximately 13 inches horizontaly and
3j inches vertically.

At T-19 seconds thermister A1350T (Engine environment sustn lner hydraulic panel)
began a slow decline from 28.5 dgf reaching 23.5 dgf by T-2 seconds. The
temperature increased to 24 dgf by ignition. This thermister was located on
thestaging rail A-trame in Qad IV, near Station 1221. The thermister instal-
lation was approximately. 35 dgf from the X-Y axis and 12 to 34 inches nboard

frm the point where the A-fram Jined the staging rail.

Thermister AI363T (Engine environment-sustainer lube tank) indicated a rise
from 18 dgf to 21 dgf between T-20 and T-1 seconds. The temperature then
fell erratically to a minsimh of 9 d f at T-5 seconds when a slow rise began,
reaching 15.5 dgf at ignition The thermister for A1363T was attached to the
sustainer lu(e oil tank at Station 240 in Quad I. a

The behavior of the four thermister temperature measurements beginning at T-18 y
secnds is believed to result from the engine compartment A2 purge. T eis
purye was initiated an Teper and lasted for i0 seconds. Its purpose
was to insure an inert atmosphere inside the thrust section during the Aptive
firirg. The C02 was introduced-through two nozzles which extefided throh the

fire shield (Station 269). These nozzles were on the Y- axis, with one on
each side of the sustainer engine. Both nozzles were fed by a comon C 2 supply
and line. The lmne was "teed" at the firoshield to flow into the nozzles.

Thermister data recorded during the Firing Acceptance Test (FAT) tanking were
very simiar in time and temperatur t e firing test data. The thrust C02
purge was also activated at the same time and duration as used during the FAT
tanking.

mn attempt has been made to correlate the I-F and II-F thereister data. During
the i-F flight countdown the thermister equivalent to A353T indicated a sarp
drop and recovery. The magnitude of this drop was 27 dgf below the steady-
state level cf 88 dgf and it occurred at lox slug stop. There wa no simila
indication during the 1-F test at rapid' topping-complete.

The sustainer/vernier hydraulic system pressure data indicated a lower pres,.mrae
drop than normal at the time the H.S. valve data indicated initial opening move-
ment at 0.68 seconds. Normally this pressu)re will decrease 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 1.21+ seconds,-after which time the
measurement hesitated and then began an abnormal decay, reaching 0 psig by 2.1
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Abnormal data was observed in autopilot system performance at 1.15 seconcs.
At this time the yaw displacement gyro (YDG) output signal showed evidence
of a disturbance which induced a 0.48 cp3 sinusoidal output (0.21 degrees
peak-to-peak) oh 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 I-F did not show this YDG
disturbance. Normal d&ta was recorded on remaining 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.
The cuteoff signal had no effect on the B-2 engine nor did the activation
of the automatic 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,
appro-_mately one second prior to loss 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 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 had been
sufficiently shored to provide for the necessary personnel 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 analysis 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 hardware, 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 Dresented in Sections 5.5.

5.2.1 PROPULSION SYSTR4 HARDWARE

This section presents pertinent information concerning the ctndition of

recovered propulsion system components. For clarity, the propulsion
system is discussed by major sub-assembly with emphasis on sustainer
engine components.

A. Sust2ainer Engine

1. Chamber - 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 ac-cator linkage
housing.

3. Propellant Utilization Valve - The complete PU valve with majority
of plumbing attached was intact on the sustainer combustion chamber.
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4. '..-raulic -' hy(-aulic control nanifold including
the U and :iJ urvc ;olvcs and majority of plunibing ,cre in-
tact on the %.%in ch:., .br. Joveral manifold tub s ,cre severed
at thc lox lua,, ~suprjxrt bracket.

5. HTergol ignitor Chamber - Found attached to the main chamber
4ith the retaining .in retracted from case.

6. Oxidizer Regulator - Found intact although mounts were broken
from pump attachment.

7. Power Package - The lox pump, fuel pump, ard -earcase were found
as a unit. The lox ump case was split at its maximum periphery
over the entire circumference. The inlet side of the pump case
was found separate from the power package east of the flame de-
flector 'piliny approxinately 300 feet from the test stand
with the inlet -,dapter, "Y" duct attaching flange, Phyco seal,
and internal spring intact. The lox pump impeller and inducer
remained attached to the pump but showed considerable evidence
of heat. The impe]l!er was burned and eroded both internally
and externally -i.tLh an erosion patt _n indicating the heating
occurred while the impeller was rotating. Both the lox pump
wear ring and diverter lip were also extremely eroded. The
hydraulic puL.1. was broken from the georcase at its weakest
section.

B. Booster Engine il - The -;njority of B! engine components were dis-
persed east of the est stand or in the skim pond. The thrust chamber
skirt section was seta'atod from the injector and found with the
dome/injector assembly in the skim pond. The main lox valve, lube
oil tank, power pac]L.-e, and gas generator and turbine assembly were
all located east of tie tower. All B1 components showed external
evidence of impact and fire damage.

C. Booster Eneine it2 - B2 engine components were dispersed over a wide
area west of the test stand or in the skim pond. All recovered hard-
ware indicated extreme darage, due mainly to failure of B2 engine
to shut down prior to missile destruction. The following major cora-
l onents were never located or identified: turbine exhaust heat ex-
changer, surge chamber, lox and fuel bootstrap lines, lox purge check
valve, main lox valve, directional control valve, and ignitor fuel
valve. The gimbal block, lube oil tank, main fuel valve, power
package, and gas generator control assembly were all shattered into
several pieces.

D. Vernier Engines - The majority of vernier feed plumbing was not founds
Both chambers showed impact damage and were selarated from the propel-
ant valve as bli __hsooanks were found in pieces, due
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5.2.1 (Continued)

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

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

F. Sustainer Low Pressure Ductin - The flex joint immediately upstream
or 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.

G. Booster Low Pressure Ductine - Most recovered ducting showed extreme
impact and fire damage. The major pieces of all staging shutoff
-valves were recovered in various states of damage. Most duct flanges
were broken or twisted indic ting severe impact damage. The airborne
portion of the lox fill and drain valve was almost completely destroyed
although the 8" flex joint remained atvtached to the valve flange.
The fuel fill and drain valve suffered a broken housing plus other
impact and fire damage. All valve ducting was torn from the mounting
flanges.

5.2.2 PNELATIC SYSTEM

A. 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 1000 feet 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 remains of the tower structure,

B. Condition of Recovered Hardwarp - 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 pieces. The ambient helium
sphere was ruptured into essentially 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 recovered intact. The tubing had been 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 valvas as marred
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5.2.2 (Continued)

and 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 tuabing 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 aid other attached hardware were also torn from the
main body. The relief valves were damaged more severely than the
regulators. The fuel relief valve was heavily coated with carbon
and the body was mashed on one side. The flange and bolts on the
mounting bracket side were attached and undamaged. The ducting and
tubing had been extruded 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 and including
the upper flange and bolts of the manual shutoff valve were attached.
One of the valves with a small portion of housing was recovered as was
a very small portion of the other housing with the nameplate attached.The bolts on the pieces of housings found were intact. Only miscel-
laneous pieces of tubing, LN2 shrouds and fill ducts were recovered.ThoseAieces8 ....nd w...ere t...sted A m a.- Jw6.. ' O zel. '"Ll-e helium
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 portion of bulkhead. The Quadrant II staging
disconnect was relatively intact, the Quadrant IV staging and III - IV
riseoff disconnects, delta pressure switch and transducers were
damaged and showed signs of fire damage.

5.2.3 HYDRAULIC SYSTEM

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 Z axis of the missile, in line with their re-
spective locations on the Lissile. Several parts were found in the spill
pond, and appear to have been washed down the spillway and into the pond
by the main flame deflector water flow. Evidence of scratch marks on
these parts indicates they slid over the concrete spillwayI.
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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 1/21 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 flinged 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 narrow 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 to have suffered fire
damage. All above hardware was located in the spill pond.

Five identifiable parts were found from the two airborne hydraulic
reservoirs. The top of the B1 hydraulic reservoir with the hydraulic
piston in the up position appeared to have been separated from the re-
maining part of the reservoir by external blast. No visible fire
damage was evident, and alI tubing was sheared off. The top of the
sustainer hydraulic reservoir had 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 section of the booster hydraulic reservoir shows no fire
damage.

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 looster 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 actuatov's. The two booster actuatorp with no evidence of firehad
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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5.2.3 (Continued)

of the actuators was sheared off, the other was intact.

The sustainer and both booster 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 Starer 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 no 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 have 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
probably due to the explosion.

1inor pieces of tubing, tube connections, and check valves were found,
most of which was damaged beyond recognition.

5.2.4 AIRFRAME

The lox tank nose adapter 27-75005, 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 algt
carbon dT.osits on the adapter, but no 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 664 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 fcot 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 and 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 III showed no evidence
of fire damage0

There are no identifiable portions of the missile fuel tank available,
nor are there any fragments of the pod fairings or doors. Two small

fragments (about 2 square feet) of intermediate bulkhead showed con-
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 wau 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 Solts
remaining 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 found0 Failure was in the tank skin around the largest doubler,
and it was noted that the flange 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 Quad IV longeron indicates a web torn and dis-

placed in a direction towards Quad III. All pieces w re heavily carboned.

A 2 foot portion of the thrust section jettison track was found, and

showed fire damage.

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

The thrast section nacelles and firewall were completely shattered, with

no large sections found.

The thrust barrel was completely 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 lower He bottles
in Quad III - IV, reveals a burnt and molten area, wh-ire the It= topping
line passes through the frame.

5.2.5 A/B ELECTRIC.L HARDWARE

The missile inverter was found app:roxinately 40 feet from northeast
corner of stand. All plug receptacles had bean ripped away including
internal wiring receptable to component. Internal condition, as Yiewed
through the receptacle holes, seemed to be in fair condition althoughi
distorted from original configuration. The outer casing was blackeied
by fire and was ruptured at one point near the top center. The rupture
appeared to have been caused by internal components pushing outward.
Rupture was approximately 4 inches long and .1 inch wide at ma xm point
with slight bulging outward. One inspection plate on connector end was
torn loose leaviug broken mounting stud on the casing. It should be noted
that the location of the inverter was 160 deg from the ajorit o other
pod 2 components. The mounting legs and bolts held. Iieces of mounting
rails were found still connected to the inverter mounts.

The Acoustica Propellant Utilization Computer casing wa3 blo.n apart in
numerous fragments. The canister and internal parts were burned,
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 found 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 only distorted mounted holes.
The cover was found in Area 32 (#283) fuel farm, which is 180 dsg out from
where the engine relay box normal mounting is located (Pod 2).

The only recognizable part located of the battery simulator bc:x was a
Cannon plug with bits of wire attached. Thp plug was burned and physically
damaged. it was found approximately 500 feet from missile on the S-4
access road. It is assm~ed that all other parts of the simulator 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 recognition or has not been found. Search parties
have made special trips io locate the switch but so far have been un-
successful.

The umbilical jacks suffered severe damage. The recognizable parts were
located and the areas are recorded on the fragmentation survey charts.
Three umbilical adapters were found approximately 500 feet west of thestand on t f(, tf e ns &stn~onT e booster umbilical was found in front
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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 sq.fter 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
the surrounding area.

5.2.6 FLIGHT CONTROL SYSTEH

Major damage or destruction was suffered by the majority of Flight
Control system hardware. The servo amplifier canister was shattered
and indication of severe burning were noticeable on the recovered
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 programmer 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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5.3 FNGINEERING F3I,1 EXAMINATION

The detailed revie. of the five available items of film coverage has
been completed. The 200 frame per second camera, 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 zecorded

on this camera, Steam and smoke from the flame bucket obscured the
view of the stand and missile prior to the time the camera began falling
so it cannot be determined exactly if it was the first major explosion
shock which caused thle camera to topple.

Three of the remaining 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 point. Satis-
factory correlation of tie first major explosion and the first appearances

of abnormalities about the thrust section was obtained from these three
items. The three items, a 128 frame/second camera to the west of the test

stand in the canyon, and one each 24 frame/second cameras at both 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 test -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 final 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. A re-calibration of camera frame speed revealed that the camera

was not running at 24 frames/second but was in fact operating at an
average frame speed of approxiately 27 frames/second. This was established

by photographic department personnel. W hen the 27 frame/second rate was
used to time the intervals between the recorded incidents the first indi-

cation of abnormal performance 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 over exposed immediately after the occurrence
of the first major explosion indicated by recorded data to have occurred
at approximately 5o4 seconds.
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5.4 DATA ANALYSIS

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

The H.S. valve position data indicates that the valve began a
movement toward open at a time that was consistant uith 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 S2-505-A2-02, 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 and the test was terminated safely
by observer cutoff when it 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 analysis. During cold
testing of the H.S. valve by Rocketdyne, the "hang up" of the valve
was repeated. Disassembly of the valve revealed moisture in the
shaft besting 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
shaft seizure resulting from moisture freezing in the shaft bearing
cavity. The major difference between the test of Missile 2E and this test
of Missile lF, 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 pvmp 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 t 1 deg. On the Missile 2E test, the pump speed was 8050 rpm when
the valve was at the 38 degree open position.
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5.4 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 lox system intact, 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 interval between '1.32 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 movement prior to
1.65 seconds when the H.S. valve reached the approximate closed position.
Since the P.U. valve did not begin to move toward closed until 1.97
seconds, it appears that the indicated closing movement of the H.S.

tvalve 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 resultant 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 meas-
urement will reflect lox pressure to the gas penqrator ccmbustor.
Premature pressure rise data have been occasionally recorded on this
measurement at 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 was 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 1fo
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 blade

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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5.4 DATA ANALYSIS (Continued)

The indicated deactivation and reactivation of the 4sustainer gas
generator blade valve closed* microswitch between 1.65 seconds Lnd
1.89 seconds appears 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 valve in the hydraulic manifold. After 1.38
seconds a speed increase of the sustainer pump occurred which
continued until burn out of the SPGG at 1.78 seconds. It appears that
with the fuel jacket of 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 waz 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 prevented the blade valve from reaching the open position.

Investigation of the lox pump seal cavity pressure anomalies on this
test revealed that a similar 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 result of 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 also supports the loss of integrity of the
sustainer lox system. Such a speed trend would be expected in the
event that the lox pumn became unloaded, The continued integrity by
the fuel side of the suszainer system was indicated by the fuel pump
inlet pressure measurement. This data reacted in a normal manner to
the closing of the PoU. 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 indicate booststrap of the engine at the time the speed increase
began.

Tests have been conducted in an 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 signal at this frequency
range. The following conditions were found to simulate an output
similar to that recorded on IFo

a. A slightly loose connection between the cable and the
transducer, (highly improoable)

b. A faulty or noisy cable as a result of a breakdown in its
inner insulation. The output was simulated by slightly
mo i r i i heable.
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5.4 DATA ANALYSIS (Continued)

c. The grounding of the transducer against a body containing
a static charge, such as a piece of missile hardware. The
piece 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 data.
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5.5 HARDWARE NfALYSIS

Analysis 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 Park to derive maximum advantage from the avail-
able facilities. Teardown and inspection was performed by Rocketdyne
personnel with the concurrance of hardware specialists from the Air
Force Inspector General Office. Special tests -were accomplished, as
necessary, to provide additional background 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 follooing pages.
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HARDWARE INVESTIGATION TEAM REPORT (U)

SM-65F MISSILE TEST ACCIDENT

ATLAS 1F, AFSN 60-5524

'SFAND S-1 SYCAMORE STATIC TEST SITE

GENERAL DYNAMICS/ASTRONAUTICS

SAN DIEGO, CALIFORNIA

13 MAY 1962
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The hardware investigation of this missile test accident was conducted
and this report is submitted by:

Sydney D. Berman, Team Chief Charles W. Flanders
Technical Director, DFS Major, USAF
Deputy Inspector General for Safety Atlas Project Officer
OTIG, USAF Deputy Inspector General for Safety

OTIG, USAF

/ rahm, Jr. 0~h G een
4 Program Office <;Atlas Program Office

Sace Technical Laboratories Space Technology Laboratories

George Baird Burdette T. Person

Senior Research Engineer Senior Research Engineer

Engineering Department Engineering Department
Rocketdyne Rocketdyne
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A. SEQUENCE OF EVE1UTS

Atlas missile IF, SN 60-5524, 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 SI-613-14-01, the second static firing of Block III testing

and the ninth static firing since the erection of this missile in

stand S-1 on 7 March 1961. This firing was conducted to support

missile and instrumentation changes planned for Pacific Missile 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-O) at 1345 PDT. Sustainer engine ignition start signal

occurred 0.54 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 1.01 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 manifold pressure, and the sustainer LOX

regulator discharge pressure; peaking at approximately 1.34 to 1.35

seconds. The three sustainer engine pressure measurements indicated

loss of sustainer LOX system integrity between 1.34 and 1.38 seconds.

Note that all times in this report are based on "quick look" data
and subject to possible changes when instrumentation delay character-
istics are take I C sS FIE
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Loss of the missile sustainer hydraulic system coincided closely with

the loss of sustainer engine LOX system integrity. The missile,

missile service tower, and utility building were destroyed. Aero-

space Ground Equipment and facility equipment around the service

tower sustained major damage (Figs 1 and 2). Note that the skim

pond whcre the sustainer was found had not been drained at the time

the photographs were taken. Figure 3 shows the skim pond after

draining.

B. TYPE OF ACCIDENT - DESTER*UCTION OF MISSILE AiU SUPPORT EQUIPMENT BY

FIRE AND EXPLOSION,

C. IMVESTIGATION AD A1ALYSIS

1. General

Analysis of instrumentation data and films indicated that the

initial abnormalities occurred in the LOX system of the sustainer

L engine. Therefore, the investigation was concentrated on re-

covered portions of the sustainer engine including the LOX turbopump,

the head suppression valve, associated plumbing, and hydraulic

control components.*K Extensive damage and separation of

portions of these subassemblies occurred during the explosion

and subsequent ejection from the stand.

The sustainer thrust chamber was foun4 with the head suppression

(HS) valve body attached by the turnbuckles. The turbopump was

torn from the pump mounts and the thiust 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 turbine, gear case, PY-1 pump, approximately half

of the LOX pump volute, impeller, inducer, and pump shaft were still

joined as an assembly. A portion of the LOX pump volute, wear

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

** Parts nomenclat.re used in this report conform to T.O.
2K-LRI05-14, "Illustrated Parts Breakdown".
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4flange (with a small piece of the bellows) were fo'md as a unit

(Figs 6 and 7). Two additio.al pieces of the pump volute were

recovered separately (Fig 8). A portion of the LOX pump volute

was not recovered.

2. LOX Pump Volute

The fractured surfaces of the LOX pump volute exhibited a

characteri stic herringbone pattern showing that the -volute had

k- separated circumferentially approximately at the casting parting

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 halves and valve housing confirmed the

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

volute (Fig 9). The energy le'vel required to separate tht volute

with sufficient force to cause the resulting fractures of

surrounding hardware, exceed that which could have been developed

hydraulically, and could orly have -esulted from an explosion

within the pump.

3. Head Suppression Valve Asembly

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

LOX pump discharge flange striking it as evidenced by matching

brinelling on the edge of the flange and the deformed portion of

the housing. Deformation 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 snowed that

the head suppression valve was 45 ± I degrees open when the

actuator housing was deformed during the LOX pump explosion.

This doc umnet contains information is meaning of the Espionoge Lows, Title

18. U.S.C., eclion 793 and 794, the transmission or revelation of which in any manner to an unauthorized person is prohlbited by low.

UNCLASSIFIED



5.5-8
61ol-7519-TC-ooo

(Page 4)

L At that time, it should have been fully open (90). Separation

of the aczuator assembly from the valve housing, resulted in a

bending fracture of the head suppression valve gate drive shaft

at the mating surface between ths actuator housing and the valve

housing, The actuator houzirg cover plate, switch box and

position potentiometer, and the fuel igniter valve were separated

from the nead suppression valve actuator housing during its

deformation. The 45 degree valve position was also established

by a brinell 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 wearit.g. There were numerous shallow

crater-like depressions in the area over which the cam follower

roller travels. fhe 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 been in service for extended time

periods. Damage sustained by the sustainer engine fuel igniter

valve housing and 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 outboard 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 O-ring packing and the inside face of the

outboard piston land. The location of the brinell marks on the

t- UNCLfASSIFIED

This document contains WO IJ 0 I./ he otiQ at d/ens__o f 4. .. d/tdIM -1h , the Onng of the Elpionage Lons. Title
18, U.S.C , Se tloA 793 and 794, t trnsm ss ion or 7. 1lon or M T'7I _ un uth ored Person t prohibited by low..



5.5-9
6101-7519-TC-0()

UNCLASS(Page 5)

actuator piston and the sliced off portion of the dent in the

cylinder wall indicated that if the actuator and head suppression

valve gate were connected at the time of cylinder deformation,

the gate would have been open approximately 54 degrees. This

obviously occurred 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 wan adequate time

for the HS valve to reach the full open position. Assuming that

the hydraulic lines 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 assemblies 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 was intact at disassembly. it

should be noted that the mo!;t likely point of moisture entry

during a 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

idler 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). Jjrinelling imprints of

the needle bearings occurred on opposing sides of the idle" 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 s;haft which showed compression

of a hard gritty substance between the needle bearings and the

4-- shaft surface. f 1 -up. of  i _ rout these depressions
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4 indicated shaft movement in both directions. One distinctive

mark deeper than 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

valve gate exhibited a hea-y 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 shaft needle bearings. Heavy brinelling of the

polished 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 shaft 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 wear

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 applied to the opening s.ide of the actuator

piston. Fuwthermore, the test seal suffered no deformation.

This document cotaions infor! ofion of ech n otnol/de so the hnt St as *in e *eomng of the Espionage Los, Tiflf
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The head suppression valve gate was deforaed 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 damage occurred after separation of the

head suppression actuator assembly.

4. Head Suppression Valve Delay

It has been postulated that the missile lF 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 a

4 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 alr.fnum 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 laboratory tests confirmed freezing of

the idler shaft and bearing assembly. laboratory tests following

the IF 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), ic on the lip seal (up to 400 psi),

and dirt and 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 2E/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 torque was

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 lne and to lip seal friction.

SUNCLASSI FIED
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Other possible causes of the IF HS valve behavior investigated

were 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 engine

hydraulic system would bleed itself in one-half an hour under

2000 psi inlet pressure without actuation of the hydraulic

system. The IF 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 LN.

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 contamination on the upstream side, no con-

tamination on the downstream side, and no holes in the filter

element.

5. 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 damaged in the pertinent areas that rub marks would have

been obliterated. The most severe burning occurred on the wear

ring diverter lip and the matching impeller surface. The diverter

lip was burned completely away for approximately 1800 of the

circumference. c spr ring nth seal were also burned

This document co tains information meth not o f 0 a the "it Sns thint1nsmaning of the Espinnage Laos, Title
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but less severely than the diverter lip. Burn patterns on the

j impeller are fairly uniform around the circumference of the shroud

in the labyrinth seal area. Passages inside the impeller were

severely burned, with three places on the impeller shroud burned

away 1/2 to one inch back from the outside pey iphery. Flow

patterns in this area conform to the directira of flow inside

the impeller. There was no burning or rubbi ng on the back face

(balance rib area) of the impeller. The irlucer exhibited a

limited amount of burning. Large pieces off the inducer blades

were broken off on one side. Examinatior showed that these were

cold breaks. Direction of motion durint, failure ,wag upstream

indicating separation after the initia7. explosion. There was deep

erosion in the inlet assembly progres ing in the upstream direction.

Fire developed in the gaseous bounde.y 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 was intact but th,.- steel expander was buckled inward

In one place (Fig. 14). Molten metal had flowed across the inlet

housing and piled up on the downstream edge of the expander (Fig. 15).

Heating of the steel expaniter, insulated from the inlet housing by

the teflon portion of th 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 expander

ring showed several hairline radial cracks in the buckled area. It

was noted that although the steel and aluminum surrounding the

teflon portion of the seal was severely burned and eroded adjacent

to the teflon, the teflon 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 failure due to

internal pressure (Fig. 17).
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The above observations indicate that burning originated at the

leading edge of the impeller shroud, probably due to rubbing

against the diverter lip.

6. Pump Clearances

The major portion of the turbopump assembly from the inducer,

impeller, and aft portion of the LOX p mp volute aft through the

RP-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 dynamic effects without shaft bending could have resulted in

a net diverter lip clearance of 0.032 to 0.017 inch. Calculated

effects of pump operation against a closed or partially closed

HS valve indicated a 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

which would havE' produced the wear ring damage observed on lF.

It is interesting to note that the area of maximum wear ring

damage on IF was approximately 1800 from that experienced on

llF.

7. 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 supporrt brace was broken in

compression, but remained attached to 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

the valve. a aa ra ken off the valve and
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S 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 to the

GG outlet .duct (Fig 18). This weld failed as a result of post

accident 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 LOX Dome

An NAS 1144 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 material, and sand. This

foreign 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 lip

seal was discolored and one edge showed some evidence of heating.

The fibrous material was heavily sooted and burned. Similar

fibrous material was found in the skim pond.

D. 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.
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This dotuwnl coltains informotl I e meonino of the Espionoge Laws, Titll

18. U.S.C., Section 703 and 794, Ihe tronsmislsaor or revelation of which in any manner to an unaolhorized person is prohlbiltd by low,



53~-1 6
6101-7519-TC-000

(Page 12)

4. Impeller and diverter lip rubbing resulted in an uncontrolled

LX/aluxinum alloy fire severely eroding the wear ring, impeller,

and inlet assembly.

5. An explosion occurred in the LOX pump volute shortly after

ignition of the LOX/aluminum alloy fire.

6. The head suppression valve was open 450 ± 10 at the time of

LOX pump explosion.

7. The weld uttaching the SPGG 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.

E. CAUSE

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

suppression valve idler shaft and needle bearing assembly.

F. RECOMMENDATIONS

It is recommended that:

1. A study be conducted to determine a method for precluding 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 plug to absorb whatever moisture is ingested

into the housing.
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2, A study be conducted to determine whether increased ground

hydraulic system pressure is advisable.

3. Further studies should be conducted to determine the feasibility

of precluding interference between the rotating and stationary

,4 elements in the LOX pump. Some possible fixes which should be

considered are:

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

wear ring and inlet assembly which would not cause failure

should rubbing occur.

b) Increased clearances to permit additional shaft deflections.

G. ACTION TAKEN

1. Rocketdyne ECP MA3-186R1 was submitted for improved head

i-- suppression valve bearing lip seals and dessicant plugs for

the head suppression valve idler shaft bearing housing.

2. 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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OC APPENDIX A
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APPENDIX B
FROM: K.'Rothe, Supervisor, Hydrodynamics Unit

SUBJECT: LOX Pump Explosion - Mk 4; Atlas 1-F Failure at Site S-i; 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) Ho severe burning of the inducer,

2) No severe burning of the impeller leading edges and impeller hub

at the inlet.

3) No burning in the scroll passage with the exception of one spot

approximately 400 to 90' downstream of volute tongue.

4) No burning or rubbing in balance rib area of impeller.

5) Severe burning in impeller wear ring and in two passages of

the impeller. In the impeller blade passage the fire progressed

from impeller discharge towards the impeller inlet.

6) 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 against 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 area (the area which experienced the most damage) due to rubbing.

Wherever it started ea the eded towards the pump inlet and

f
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S 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 upstream in the direction of decreasing pressure along the boundary

layer of the inducer'tip area. It is that area where the inducer tip vortex

already generates gaseous oxygen necessary to maintain the fire.

The second major damage occurred at several spots at the shroud of the

impeller tip diameter. Here the shroud was locally completely destroyed.

After destruction of the shroud, the fire reached the hack 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 operation. They were formed

during the time the fire developed. As soon as the fire was fully developed,

S 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 burning process as soon as the fire was fully developed.

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

to be a few milliseconds, say 10/1000 to 20/1000.

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 gasefied.

4) Due to low flow velocities the LOX can be gasefied ir. the boundary
layer withou being carried away if enough heat input is provided.
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6.1-1

6.0 BINCLOSURES

6.1 Cf ND NET VOICE TAPE

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

TDE NAME CONVERSATION

12/28/21 P.A.: Mark X minus 12 minutes.

P.A.: Set condition red.

P.A.: Tine is 12:29 PDST

P.A. : Start of countdown.

P.A.: All personnel remain in assigned blockhouse

positions. Transfer room personnel clear the

transfer room and renort. Test Conductor?

J. Stewart: Go ahead.

R. MaGuire: Transfer room is cleared.

J. Stewart: Thank you.

P.A.% X minus 11 minutes 30 seconds, mark!

T. Cross: Airborne fill and drain valve in,'silo position.

P.A.: X minus 11 minutes 20 seconds, mark!

D. Burgess: Instrumentation on slow.

P.A.: X minus 11 minutes, mark.

P.A.: X minus 10 minutes 50 seconds, mark!

N. Skow: Acoustica ready.

P.A.: X minus 10 minutes 40 seconds, mark!

D. Burgess. LIstrumentation ready.

T. Cross: Ground fill and drain valve open.
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COMManD NET VOICE: TAPE (Contt id)

TIME NABE CONVERSATION

12/28/21 (Cont'd)

P.A.a X iinus 10 minutes 25 seconds, mark!

R. BrAy: Pre-stbrt ready.

P.A. : X minus 10 minutes 20 seconds, mark!

D. Burgess: There will be no standardization of Brown

recorders.

R. Bray: Shutdown power on.

P.A.: T minus 10 minutes 10 seconds, mark!

12/30/04 R. Bray: Silo operation.

P.A.: T minus 10 minutes 5 seconds, mark!

P.A.: T minus 10 minutes, mark!

R. Maguire: Instrumentation on.

12/30/23 P.A. T minus 9 minutes 52 seconds, mark!

12/30/23 V. Speer: Start countdown.

P.A.: Minus 9:50,.omark. Minus 9:49. Minus 9:47.

J. Casto: Hydraulic pressure ok.

P.A.: Minus 9:42.

Fox 1145 normal.

12/30/49 V. Speer: Start lox chilldown.

HCU bottle pressure normal.

Start 2 storage tank ullage normal.

P.A.:' T minus 9 minutes 17 seconds.
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) COMMAND NET VOICE TAPE (Continued)

TIE NAME CONVERSATION

12/30/49 (Cont'd)

Vent 2 pressure complete.

Pump inlet normal.

T. Cross: Lox prefill switch on.

P.A.%" T minus 9 minutes 12 seconds

T minus 9 minutes 7 seconds

J. Stewart: Report any system No Go.

P.A. : T minus 9 minutes, mark!

Inst: Indication on Unrle 1080 Peter.

12/31/27 R. Bray: Start rapid load.

Garbled - (Two voices at same time)

P.A.o: T minus 8 minutes 37 seconds, mark.

Lox storage tank ullage normal.

P.A.: T minus 8 minutes 25 seconds, mark!

R. Bray: Engine timers ready.

Mark 10 per cent.

P.Ao.: T minus 8 minutes, mark!

Mark 20 per cent.

P.A.*. T minus 7 minutes 52 seconds, mark!

V. Speer: Engine and missile power ready.

Camera power on,

R. Killian: Does that look good, Tim?

UNCLASSIFIED
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COMMAND NET VOICE TAPE (Continued)

TIME NAME CONVERSATION

12/31/27 (Cont'd)

To Cross: It looks pretty fast for the first part.

-ark 30 per cent.

Mark 40 per cent.

P.A.: T minus 7 minutes, mark!

Mark 50 per cent.

P.Aos T minus 6 minutes 52 seconds, mark!

Mark 60 per cent.

J. Stewart: Slowing down.

Mark 70 per cent.

P.A.: T minus 6 minutes, mark!

T minus 5 minutes 52 seconds, mark!

Mark 80 per cent.

P.A.: T minus 5 minutes 32 seconds, mark!

Mark 90 per cent.

P.A. : T minus 5 min. 22 seconds, mark!

Nancy 1519 Peter 3 pounds.

P.A.: T minus 5 min. 12 seconds, mark!

12/34/59 .... 95 per cent

Garbled - (Indication on

12 closed.

Nancy 1519 Peter, 2 pounds.
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1 (. COMMAND NET VOICE TAPE (Continued)

TI_ NAME CONVERSATION

12/34/59 (Cont'd)

P.A.: T minus 5 minutes, mark!

T. Cross: Low topping.

-- Engine amiss, oops'

12/35/24 T. Cross: High topping.

P.A.: T minus 4 minutes 37 seconds, mark!

C. Claybornet. RCC active.

P.A." T minus 4 minutes 22 seconds, mark!

C. Hyde: Test readiness measurements satisfactory.

V. Speer: Flight control and RiVready.

Fox 1952 Peter 120 pounds.

- P.A.: T minus 4 minutes 7 seconds, mark!

Nancy 1530 Peter 9.4.

12/36/15 P.A.: T minus 3 minutes 57 seconds, mark and

holding.

J. Stewart- Instrumentation prepare for test objective

PF30 and PF38o

Ready for commit.

J5 Stewart: Start the 1 hour hold and call out every

10 minutes.

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

1682 Peter is reading 1.4 psido

T. Cross: Roger.
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COMIAND NET VOICE TAPE (Continued)

TIME NAMSE CONVERSATION

12/36/15 (Cont'd)

..... and going up a little.

Fox 1952 Peter is slowly decreasing and

it's now 105 pounds.

T. Cross: Roger.

T. Cross: Nancy 1519 Peter, what do you read?

1.8 pounds.

T. Cross: Roger.

J. Stewart: Observers can we have a report on the con-

dition of the stand and the missile?

( G Grande. Everything normal at the South Tank.

--- Everything appears normal at the Blockhouse.

Ro Smay- North tank reports normal.

J. Stewart: Roger, thank you.

Fox 1952 Peter is rapidly decreasing. It's

now 60 pounds.

T. Cross: Roger.

R. Killian: Gentlemen, we would like to restrict the

lunch eating to either the back bay areas

or else the basement.

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

will take over these two, ok. And when Rich
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COIMAND NET VOICE TAPE (Continued)

Tfl.E NAME CONVERSATION

12/36/15 R° Killian: (Cont'd)

comes back he'I! take this one; and when

Miller comes back he'll take this one.

T. Cross: Test Conductor?

R. Killian. Go ahead.

T. Cross: We just got our first topping cycle at

6 minutes.

R. Killian: Roger, good enough.

T. Cross: Nancy 1524 Peter, what do you read?

25 pounds.

T. Cross: Roger.

C. Hyde: Tim9 and 1501 is holding very steady at 149.

T. Cross: Roger, thank you.

R. Killian: Does that 1054 look OK?

R. Killian: 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.

To Cross: Roger, let me know at any time if it goes

above 1.42.

Will do,
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COMAND NET VOICE TAPE (Continued)

TIME NAME CONVERSATION

12/36/15 (Conttd)

P.Ao.: Stand by for hold plus 10 minutes.

P.Ao.: Mark' Hold plus 10 minutes.

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

T. Cross: Nancy 1530 Peter, what do you read!

Coming up.

Nancy 1530 Peter reads 9 pounds.

T. Cross: Roger

Stand by for hold plus 20 minutes.

Mark! Hold plus 20 minutes.

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

8 point..,,8....(Comm trouble).

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

T. Cross: Roger.

--- 8.18.

T. Cross: Rcgero

P.Ao.: Standby for hold plus 30 minutes,

P.A.: Mark! Hold plus 30 minutes.

To Cross: Nancy 1530 Peter, what do you read?

7°25.

T. Cross: Roger.

T. Cross: 1682, what do you read?

1.35
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COIC4NAD NET VOICE TAPE (Continued)

NCONVERSATION

12/36/15 (Cont'd)

T. Cross, Roger.

T° Crosst 82, what do you read?

1.35.

T. Cross; Roger.

i.Aor Standby for bold plus 40 minuses.

T. Cross: 1682; what do you read?

1.35.

T. Cross: Roger° Did you notice any fluct-ation at

all?

( ?.A,: Ma-rk' Hold plus 40 minutes.

It's fluctuating slightly between 1.35,

sometimes as high as 1.4

T. Cross., Roger - Good"

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

6.5.

T. Cross: Roger,

T. Cross; Nancy 1524 Peter, what do you read?

Zero or very close to maybe a half a pound.

T. Cross: Roger.

Nancy 1524 Peter is increased to about 4 pounds.

T. Cross- Roger. Will you let me know when it hits

ten pounds?
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COMMAND NET VOICE TAPE (Continued)

TIME NAME CONVERSATION

12/36/15 (Cont'd)

Affirmative.

Nancy 1524 Peter indicating 10 pounds.

T. Cross: Roger, thank you.

Nancy 1524 vented down to about 1 pound.

T. Cross. Roger.

T. Cross: Nancy 1501 Peter, what do yot read?

P.Aoz Standby for hold plus 50 minutes.

Nancy 1501 Peter reads 155 pounds.

T. Cross: Roger.

P.A.: Mark' Hold plus 50 minutes.

R. Killian. Oh, North Tank?

R. Smay: North Tank.

R. Killian: How's everything look?

R. Smay: Everything's normal.

R. Killian South Tank?

G. Grande4 Everything's normal.

R. Killian: Blockhouse?

Appears normal from here.

R. Killian: Roger. Periscope?

-- Normal from here.

R. Killian*. OK.
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COMMAND NET VOICE TAPE (Continued)

TIME NAME CONVERSATION

12/36/15 (Contld)

R, Killian: We would like everyone to within the next

5 minutes close out their lunch period and

resume their countdown stations.

R. Killian: Would like hold time called out at hold

plus 55 minutes, Murphy, and hold plus one

hour.

Nancy 1524 Peter indicates 10 pounds.

T. Cross: Roger.

R. Killian: At hold plus 55 minutes, I expect 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 questionable

nature, so that at hold plus one hour we-

can pick up a systems readiness check.

P.A.: Mark! Hold plus 55 minutes.

J. Stewartg Instrumentation, did you get your FM tapes

changed all right?

All tapes changed. Instrumentation ready.

Cross: Nancy 1530 Peter, What do you read?

504

T. Cross: Roger. Nancy 1501 Peter, what do you read?
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UNCLAS1 SI FD

COMMAND NET VCICE TAPE (Continued)

TIME NANE CONVERSATION

12/36/15 (Cont'd)

155 psi.

T. Cross: Roger.

152, correction.

T. Cross: Roger. Nancy 1530 Peter, what do you read?

-- 504 on Nancy 1530 Peter.

T. Cross: Roger.

T. Cross: Fox 1952 Peter, what do you read?

2 pounds0

T. Cross: Roger.

R. Killian: South Tank, do you have LN2 vapors going

back up into the bucket?

G. Grande: No, we don't Roy.

R. Killian North tank, do you have any evidence of vapors

coming out from underneath the thrust section?

R. Smay: I see vapors around the LN2 overboard duct

and just about in the center between Quads

I and II

R. Killian: OK. Those are probably coming from the engine

control bottle0

Ro Smays Right.

T. Cross: Test Conductor?

J. Stewart: Go ahead0
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UNCLASSIFIED

COMMAND NET VOICE TAPE (Cont.Lied)

T___ NAE CONVERSATION

12/36/15 (Cont'd)

T. Cross: Lox system is satisfactory.

R. Killian: What does 1290 Tare read?

J. Stewart: Thank you.

Plus 50, Roy.

R. Killian: Plus what?

Plus 50 degrees.

R. Killian: Roger.

R. Killian: OK. We ere getting kind of low on engine

control supply pressure, I mean supply

temperature.

J. Stewart% Roger. Place the Step three permit over-

ride switch on.

H. Lippg Step three over-ride switch on.

R. Killian: We should be watching or paying particular

attention to 1474 Peter.

Test readiness measurement satisfactory.

R. Killian: With this cold temperature, particularly

at the vernier tanks pressurized.

J. Stewartg Could I have a report on the Nancy 1530 Peter?

Nancy 1530 Peter 5.25.

Jo Stewart: Thank you.

J. Stewart: Report system readiness when called out.

4 UNCLASSIFIED
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UNCI lAq 117j7

COMMAND NET VOICE TAPE (Continued)

TIME NAME CONVERSATION

12/36/15 (Cont'd)

J. Stewart: Facility Power?

H. Taylor: Go!

J. Stewart: Missile Power?

H. Taylor: Go!

J. Stewart: Flame Deflector?

G. Richardson: Co

J. Stewart: Firex?

G. Richardson: Go!

J. Stewart: Pneumatic?

R. Masters: Go!

J. Stewart: Lox?

T. Cross: Go!

J. Stewart: Fuel?

T. Cross: Go!

J. Stewart: Purge?

E. Miller: Go!

J. Stewart: Autopilot?

J. Casto: Go!

J. Stewart: Hydraulic?

Jo Casto: Go.

J. Stewart; Engine Test?

H. Lipp: Go,

UNfni AQ FDI
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UNCLASSIFIED

COMMARD NET VOICE TAPE (Continued)

TIME NANE CONVERSATION

12/36/15 (Cont'd)

J. Stewart: Auxiliary Control?

H. Lipp

J. Stewart: Test Conductor Console?

R. Brays Go!

J. Stewart: Launch Officer Console?

V. Sjeer: Gol

Jo Stewart: Instrumentation?

R. MaGuire: G O

J. Stewart: RCC?

C C. Clayborre: Gol'

J. Stewart-: Acoustica?

N° Skow 8 Go'

No Skow" Acoustica dialed in sensor Station 2,

J. Stewartg Well, I didntt request it yet,

No Skow: Are you going to request it?

Go Grande- Test Conductor?

J. Stewart: Go ahead.

Go Grande: We have an indication of heavy frost around

the inside of the thrust section around the

lower edge in Quad IV.

J. Stewart: Around the fireshield?

G. Grande-, Roger.
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COMMAND NET VOICE TAPE (Continued)

MINE NAME CONVERSATION

12/36/15 (Cont'd)

R. Killian: Around the fireshield, George?

G. Grande: Yes, Roy.

P. A°: Standby for hold plus one hour.

R. Killian: OK, can you tell what the status of the

vernier lox vent bleed is?

G. Grande: Seem to be getting.....

P.Ac.- Mark! Hold plus one hour.

G. Grande: We seem to be getting some liquid out of it.

R. Killian: Okay

R. Killian: Do you see any .... is it external on the

thrust section in that area, George?

G. Grande: Well, it's hard to tell from here, Roy. It

shows a heavy frost on the outside.

Ro Killian: Wel, what I'm trying to find out, is it

right on the X-X axis in the area where the

topping fill line goes in, or is it over in

the Quad IV aria between the austainer and

the booster where the vernier lox vent line

comes out?

G. Grande-* Seems to run from Quad III all the way over to

Quad IV, Roy.

r rICLA -QFPED

nitb1 dleW"t ¢eamol i tu l~li 11M ofnl t, I301 ~ LoWf, litle
t$. U.S.C., W10l%. 7M3 .. j 704, tho tenImlmlea or revelation f) which In any Mo*roor to on W vtIOld Ieso Is cprlbhim d by )W.



6.1-17

UNCLAqSFIED
CO1MM NET VOICE TAPE (Continued)

TIME NAME CONVERSATION

12/36/15 (Cont'd)

R. Killian: All the way from Quad III to Quad IV. Where

does it start in Quad III?

Go Grande: Approximately the lower camera area.

R, Kiliia.: Lower camera area and how far over into

Qaad IV?

Go Grande All the way over to the nacelle.

R. Killian: All the way over to the nacelle?

J. Stewart: Can we have the camera operator pan that

camera over?

R. Klian: Well, it's been some time since we held for

an hour, George. Do you have any.....were

you on any of the operations where we held

for an hour?

G. Grande-s Yes, I was, Roy. I never noticed this before.

J. Stewarts You tll have to pan it up there.

Ro Killian: No, I'd be particalarly 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

This devuent coi~iirs !permoation thi t meaning of the Espionage Laws, itle
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COMMAND NET VOICE TAPE (Continued)

MIS NAMIE CONVERSATION

12/36/15 (Cont'd)

R. Killian: (Cont 'd)

filling the LN2 shouds for sometime and

topping all this time.

G. Grande. Roger.

R. Killian Plus the fact we have excellent observation

conditions today.

R. Killian: How does the thrust section ambient look?

Normal.

R. Killian: All normal?

( -All normal.

R. Killian: Nothing at all that's lower than normal?

Cr. nusual on a short hold?

Nope, they are all normal.

R. Killian. Dave, do we still have the instrumentation

in fcr the Support Rod in Quad IV that we used

on the Soak Evaluations?

D. Burgess4 Negative, I don't think we do.

R. Kiliang 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 know none of it has been pulled out.
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UNCLAS 1:JFIED

- . COMMA.ND NET VOICE TAPE (Continued)

TME WA1E CONVERSATION

12/36/15 (Cont'd)

W. Yleiendez. This is correct, Roy, but they are still

in for print, but not connected electrically

on the 1800 series.

R. KilJlians How far does it come to?

R. Killian±: Is it disconnected the in J Box?

W. 14--endez; It's disconnected electrically, right.

R. Killian.2 No, he can do it.

R. Kilian: George, how far up on* the barrel section

does t~ie frost go?

G. Grande: Approximately 18 inches, Roy.

R. Killiani: is it fairly heavy?

G. Grande: Not particularly heavy, just shows an

indication of being white and frosted up.

R. Killian: OK.

R. Killian-. You can't see any part of the fire shield

underneath, can you?

G. Grande: No, I can't Roy.

R. Killian: How about the disconnect there7 Is it

heavily frosted? Should be.

G, Grande: Yes, there is quite a bit of frost there.
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NCIAIF7ED

COMMAND NET VOICE TAPE (Contin-ad)

TIME NAME CONVERSATION

12/36/15 (Cont'd)

R. Killian: OK, Jim, let's pick it up.

J. Stewart: OK, Tim, how's the lox level?

T. Cross: Nancy 1530 Peter?

--- 4.75

T. Cross: Roger, lox level satisfactory.

J. Stewart: Roger.

J. Stewart: Acoastica, dial In sensor station #2 and

report.

N. Skow: Sensor station #2 has been dialed in.

J. Stewart: Roger.

J. Stewart: Switch all instrumentation to fast and

report.

R. MaGuire: All instrumentation on fast.

13/40/51 J. Stewart: Press start commit.

V. Speer: Start commit power internal amber.

V. Speer: Power internal green.

P.A. : Mark T minus 3.minutes 43 seconds.

R. Masters: Step III Light.

R. Masters: Boiloff valve closed light.

P°A+ : T minus 3 minutes 27 seconds, mark!

T minus 3 minutes 24 seconds, mark.
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UNCLA!.S1FIJED

COMMAND NET VOICE TA?E (Continued)

TI4E NAIE CONVERSATION

13/42/14 R. Masters Internal ......... (simultaneously)
J. Casto Oil evacuation........

P.A. : Minus 3 minutes 20 seconds, mark!

H. Taylor*- Inverter on.

T. Cross: Hi Topping.

P.A.: T minus 3 minutes 12 seconds, mark!

1582 reading 135 at high topping.

P.A.: T minus 3 minutes, mark'

P.A.: T minus 2 minutes 43 seconds, mark!

P.A. : T minus 2 minutes 35 seconds, mark!

T. Cross: 100%

P-A. : T minus 2 minutes 33 seconds, mark'

Missile lift up and locked in amber.

T minus 2 minutes 30 seconds.

R. MaGuire: T 3 on.

R. Killian: Lock Topping tank is vented, Tim.

T. Cross: Roger.

P.A.: T minus 2 minutes 23 seconds, mark!

Vapors to IN2 vent duct.

P.Ao: T minus 2 minutes, mark'

R. Killian: Say it again, Smittyo

Vapors to LN2 vent duct is venting the tank.

SU NC - I-r IED
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UNCLASSIFIED

COMMAND NET VOICE TAPE (Continued)

TIME NAME CONVERSATION

13/42/14 (Cont'd)

R. Killian: Roger.

P.A. : T minus 1 minute 50 seconds, mark!

G. Richardson: Start main deflector water.

P.A.: T minus 1 minute 42 seconds, mark!

R. Killian: 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.

PA.: T minus 1 minute 25 seconds, mark!

Won' t run anyway.

P.A.: T minus 1 minute 18 seconds, mark'.

P.A.: T minus 60 seconds, mark!

G. Richardsont Launcher coolant on.
Start vernier flame deflector.

R. Kil]ian: Remember, gentlemen, ignition start may

occur before the time count runs out or

slightly after. Dc not panic.

P.Ao: Minus 50 seconds.

R. Smay: North tank water ready.

P.A. : Minus 40 seconds.

PoAo4 :Minus 30 seconds.

J. Stewart: South tank, report water system.

G. Grande: Water OK.
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COMMAND NET VOICE TAE (Continued)

TIME NAME CONVERSATION

13/42/14 (Cont'd)

P.A.: Minus 20 seconds.

P.Ao.: Minus 18 seconds.

Go Richardson; Engine C02 on.

R. Kidlian: Hey George, you'll have to speak up; we

can barely hear you.

R.A. ;Minus 15 sec.

R. MaGuire: T 2 on.

P.A.: Minus 10 seconds.

P.A. : Nine.

P.Ao.: Eight.

P.Ao.: Seven.

P.A. : Six.

P.A.: Five.

Re MaGuire: Run camera's on.

P.A.: Four.

P.A. : Three.

P.A..- Two.

P.Ao.: One.

P.A. : Zero,

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

F.A. : One,

UNCLASSIFIED
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UNCLASSIFIED

0COlMD NET VOICE TAPE (Continued)

TIME NAME CONVERSATION

13/45/38 (Cont'd)

P.A. : Two.

Horn.

R. Killian: Cutoff and all water on!

All water on!!

All water on'

All water on!!

All water on!O1

All water on'.1

13/45/50 (Approxitately)

From this point on, many bits of

conversation are on tape but quite

unintelligible due to lack of volume

and noise interference.

R. Kill.an: Ready to explode,,.,,

(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. Gillespie: Affirmative.

R. Killian: Turn off tower fog.
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UNCLASSIFIED
COMMAND NET VOICE TAPE (Continued)

TIME NAME CONVERSATION

13/45/50 Approximately (Cont'd)

R. Killian. Cutoff the topping tank.

R. Killian: Excuse me.

R. Killian: Leave the topping tank on.

(Unihtelligible conversation)

R. Killian: No need to go to the Anex, just hold

everything down, till Security's in the

areao

R Killian: Security - Security - Security Control!

Will someone see if we have any telephone

communications and get in contact with

Security Control, please?

H. Gillespie: This is Security Control - Go ahead.

Missile tank pressure has dropped off....

hit cutoff button .....

Missile lox tank pressure has dropped off...

all water.........

J. Stewart: Instrumentation on slow.

R. MaGuire: Instrumentation on slew.

T@ Sickich: Testing one, two, three, four,

To Sickich: Testing one, two, three, four.

59 huh?
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COMMAND ET VOICE TAPE (Continued)

TIM NAM CONVERSATION

13/45/38 Approximately (Cozn:d)

T. Siekichi let's see, John, help me get all these

stand lines will ya? Get everything from

60 down except don't touch 85; well, let's

see--85's out there.

Did you get Security yet?
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6.2 OFFICIAL OBSERVERS REPORTS

Presented in this sectisin re the official observer, console
operator, recorder monitor, and countdown caller reports as
presented to the test conductor subsequent to termination of
the run. The reports have been transcribed from the command
net voice tape and edited so as to include only pertinent con-
versation.

SOUTH TANK

Jim Stewart: OK. South Tank would like to review
once more 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 all about..
...oops. think we're losing communication
again. It seemed to be all about the
bottom of the missile, lower edge of it,
Jim, and it spread quite rapidly. As
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
reported FIRE, and I no sooner got into
the tank when it did explode and I yelled
out EXPLOSION.

Stewart: OK. Did you cut or press your cut-off
button?

Grande: No, Jim. As soon 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

tank?

Grande: At the time?

Stewart: No, after the explosion.

Grande: After the explosion it seemed to be all
right. There's ao...like I sayooopart of
the stand was down over the top of the

area there but it seems to be OK.
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UNCLASSIFIED

6.2 OFFICIAL OBSERVERS REPORTS (Continued)

Stewart: And the condit.ion 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 pre-fab is in fairly good condition
other than debris around it.

Stewart: And the GN2 storage vessels?

Grande: The GN2 storage vessels themselves are
intact; the H-oompressor has the...lids
and stuff blown off of it.

Stewart- The fuel transfer unit.

Grande: it is OK. There's debris around the area,
but other than that it seems to be OK.

NORTH TANK(_
Stewart: OK. North tank. You want to review your

observations.

Reginal Smay: 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
th rust sec.tion and on the outside of the
thrust section; at this time I realized
it was an explosion, 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 side of the escape
road, It's laying down here in the canyon
now, It seemed to be aflame as it rolled
down. And I don't know how much other
debris was in the air at the time.
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6.2 OFFICIAL OBSERVERS REPORTS (Continued)

Stewart: You didn't observe the verniers lighting
off?

Smay: I saw no sign of vernier ignition. I believe
the explosion was before time for vernier
ignition.

Stewart: And the concentration of the explosion was
at the bottom of the missile?

Snay: At the bottom ^P ib- miRil. In fact I saw

Stewart: .... initial explosion?

Snay: .oinItial explosion from this side, it

just looked like big flames had billowed out
almost simultaneously with ignition; with
ignition start.

Stewart: In your direction, right?

Smay: From this direction.

Stewart: OK, South tank?

Grande: Go ahead, Jim.

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

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

Stewart: When you first noticed the flames and the fire.

Grande: No, Jim. They just seemed to spread rapidly,
very rapidly out of the area from underneath
the bottom part of the missile.

Stewart: 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.
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nl """A e C "Wfn eme n " e **1. * meelnv of the Espie, ed Lews. Til

Is. U.S.C., sectlo 793 0"d 7 , ft h'.re"ntlM ior w eve lon of which In any mefif te * On U iterl~d Io |n Is pinoblld 10 lows.

- -. . . . . . . . ... . . . ,. - - -- . -



{6°2-4
UNCLASSIFIED

- 6.2 OFFICIAL OBSERVERS REPORTS (Continued)

Royce Bray: (Continued) Before 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 light had
not come on when I heard either the DP or
the explosion. No, I don't know which I heard
first. It probablycame on with the cutoff.

Roy Killian: Jim, do you have any comments?

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

Killian: Which one?

Stewart: The one on the Test Conductorts Console.

Killian: I mean which explosion?

Stewart: The second.

Killian: This before the shock wave?

Stewart: I can't recall.

Killian: I will add something to that.

LAUNCH OFFICERS CONSOLE OPERATOR

Verle Speers: All indications on the LOC was normal up
until the time of the DPC sounded.

Killian: Do you have any recollection when the DP
sounded, because I donvt remember it sounding,
but that's beside the point.

Speers: All I know, I got my engine start light normal
and just hard to pin point any time.

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

Speers: No.
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- 6.2 OFFICIAL OBSERVERS REPORTS (Continued)
COUNTDOWN CALLER

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

Charles Muphy: I did hear the buzzer on the LOC when it came
on the delta p. I believe that was shortly
after ignition, it sounded Just prior to
autopilat beginning to call run time.

MISSILE POWER FACILITY POWER MONITOR

Harley Taylor: Everything over here looked norral until
explosion.

PNEUMATICS

Roy Masters: Everything on the pneumatics panel looked
normal. I was watching the tank pressures
up to the apparent explosion. At the same
time I observed emergency buttons.

Killian: Were you looking at your tank pressure meters
at all?

Masters: Yes, I was and the tank pressures, the helium

and delta p monitor all were normal.

LOX TANKING

Tim Cross: Everything was 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 PURGE

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

HYDRAULICS AND AUTOPILOT

James Casto: Hydraulics was normal, I remember that we did
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3 6.2 OFFICIAL OBSERVERS REPORTS (Continued)

HYDRAULICS AND AUTOPILOT (Continued)

James Casto: (Continued) drop back to PD control...it
sounded like a normal start and except for
that slight delay from zero time and then
immediately after the explosion 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.

Killlan: Jim, did you call any time second coumt at
all?

Casto: Yes, it seems like I called up to about one
or two numbers and that's when the explosion
occurred. 1 or 2 seconds, I don't recall.

Bill Middendorf: Autopilot seemed to be normal up until t'I
time of ignition. Booster start transients
appeared to be okay, but sustainer start
transients went immediately off scale until
the explosion and we lost everything. The
time indicator on the test programmer is
stopped at 23 seconds which may be an indication
of the time the explosionactually occurred.

ENGINE TEST PANEL AND OBSERVER CONTROL - FACILITY PCMER

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

INSTRUNENTATION CONTROL

Dave Burgess: It just so happened, Roy, I was watching the
TV screen 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 amount 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 OFFICIAL OBSERVERS REPORTS (Continued)

INSTRUMENTATION CONTROL (Continued)

Killian: I'd like to go around the thrust section
ambients.

Bill Y--lendez: Red Mies- P1677 was normal throughout until
the blast when it pegged up positive. 1712
was riding normal at all 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 a very slight pip, oh,
about cne increment. Wasn't anything great,
but that is the only thing I ever saw on it.

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

Iblendez: No, nothing. Oh, after the blast everything
went up.

Killian: That's what I'm saying, but before that nothing.
What do you have on 1711 and 1290 and indications?

Ray Neises: No, 1711 was okay, of course, until after, and
1290 also normal.

Killian: Okay. Do you have anything as far as 1474,
1027, 1030?

Edward Leonard: 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 that 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 dontt think it went up as
high as it usually does and then it started down
into the red line lower reading line, but this
time we had cutoffs etc.

!* UNCLASSIFIED
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6.2 OFfICIAL OBSERVERS REPORTS (Continued)

ON SUSTAINER TE14 AID SUSTAINER LUBE OIL

Tony Tangorra: On sustainer temp, it went up banged out normal
and all the way to the end and then it went right
down.

K llian: About the lube oil.

Tangorra: The lube I had got a good look at that because
I was watching the two second ones first.

Kilian: You didn't see anything at all?

Tangorra: No.

Killian: How about B-i combustion temp and lube oil?

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 came
up too within time, but didn't go down right away.

Killian: Okay. Did both of them appear normal at start
for SPCG's, Joe?

Semancsin: Wells I believe this one could have been a little
bit sluggish, but they both came up,

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

Semancsiii: They didn't go all the way to the 1300 dgf.
They came up to about 1200 dgf and dropped a
little bit.

Killian: Started back to normal?

Semancsin: That's right.

Killian: Good. Lube oils.

Arthur MacGregor: P1473, P1272P both started to rise, but we were
only about 2 j seconds, and we got an explosion,
and they dropped right back.

! UNCI AS, ,FIED
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K6.2 OFFICIAL OBSERVJERS REPOIFUS (Continuied)

HYRDRAULI RETURN PRESSURE

Paul Battenberg: At your command of all water on" sustainer
hydraulic pressure spiked to the right.

Killian-, What happened at start, Paul, as far as the
two hydraulic pressuares.I a the w
hydraulic pressures?

Batteribarg.: They were normal and abcut your command at "all
water onil the s-ustainer spiked and that caught
my- att-.-'ention and I didn"V get the booster.

Killian: Okay07 How abaut, the booster and sustainer
hydraulic supply pressures?

Lee Smith: They were normal up untilI start. Apparently at
the same timne you yelled, I"water on" I caught
a flash in my eyes and at this time before I
could even tirn to th window lookin, n tm
the booster had started up and then down the other
was spiking erratic, bat it had not spiked erratic
unmtil your coimmand of "1all water on"'.

Killian: Okay. Any other recorder monitors have anything
to0 report?

Don Har-t: On the pump speeds, I was watching B1 and B2 and
both of these came uap and I think that B2 dropped
out and B1 was still up.

Killint Records will verify0  This is only for backuap
information - not for the purpose of determining
whether anybody missed anything on their obser-
vation etc. just to see if there is anything that
people can add that will further add to the data.

Killian: Do~ you have anything to report Charlie Oliver?

Charles Oliver-. Really not mrch in addition to what's been said.
I was watching measurements generally not any in
particular.

Killian: How about the pump inlet temps?

Oliver: Pump inlet temps - they were good at start - and
they were well within. Generally start transients
lo3kead normal and that is about as far as they
went

U N CLASIFIED
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6.2 OFFICIAL OBSERVERS REPORTS (Continued)

HYDRAULIC RETURN PRESSURE

Charles Hydet I s.as observing F1001 and 1003 at start. I
saw what I feel to be a normal transient. It
seemed that start occurred approximately two
seconds after the countdown caller had called
zero time. I then observed the ambients after
the explosion and all the ambients that I could
see were pegged positive.

Killian. Is there anyone in the back-bay Brown CEM or FM
and Sanborn that has anything to report? - with
regards to the pump inlet pressures, PCU pressures,
temps, etc.?

Jay Barham: The lox pump inlet pressure seemed kind of
sluggish, they came up and then they started back
down. There was an engineer in here.

Killian-. We can ge'o that from Bill Sveitzer. How about
any of the other temps or valve positions etc.?

Barhem: Only at time of explosion did the new PlO98D
pegged negative.

Sam Bradsher: Lox pressure reg inlet temp seemed to be
functioning normally until the time of the
explcsion.

Killian: Fll5To

Pradsher: It is -lear.

Killian: Do you have ideas as to what it was reading?

Bradsherg Approximately 200 to 225 dgf.

Killian: Negative 200 to 225 dgf cr positive?

Bradsher: Postitive.

Don Hass: Sanborn measurements all seemed to go up to
the time of firing and then after that we did
get some vibrations.
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K 6.2 OFFICIAL OBSERVERS REPORTS (Continued)

COMMUNICATIONS

Tom Sickish: Everything was normal with me, until the
vibration rather.

Killian: Okay, I just wondered if you heard anything.

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

Clarence Cleyborne: This RCC - everything seemed normal at the
initiation ignition and then about two
seconds later all of the channels started
counting and the only one that actually showed
a zutoff light was BI able. The one that was
nervous yesterday.

Killian: Okay. Acoustica?

N. M. Skow: Acoustica was normal right up to the explosion
and then we lost power.

Killian: Okay. The only thing i have to add is what I
think - - - - nothing - - I think the perform-
ance was excellent, people.
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t 6o3 PHOTOGRAPHS

Presented in the following section are pertinent photographs of
Sycamore Site 1 damage.

Figure 6.3-1 Test stand area frcm pipeline trestle.
Figure 6.3-2 View of service tower from parking lot behind lox

storage area.
Figure 6.3-3 Test stand area rom fuel farm looking toward blockhouse.
Figure 6 3-4 View of the service tower and facility equipment.
Figure 6.3-5 Site 1 Blockhouse Annex interior.
Figure 6.3-6 Site 4, Utility Building.
Figure 6.3-7 Sustainer combustion chamber as recovered from skim pond.
Figure 6'3-8 Sustainer combustion chamber after partial clean-up.
Figure 6.3-9 Sustainer lox duct adapter and part of broken lox pump

volute.
Figure 6.3-10 Portions of the sustainer low pressure ducting.
Figure 6.3-11 Sustainer turbopump.
Figure 6o3-12 Sustainer turbopump.
Figul'e 6.3-13 Head suppression valve actuator housing,
Figure 6.3-14 Head suppression valve actuator shown in position on the

thrust chamber.
Figure 6.3-15 Booster injector plate and fuel staging disconnect -

forward half.
Figure 6.3-16 B! turbopump assembly found wedged into tower structure,
Figure 6.3-17 Damaged booster turbine assembly,
Figure 6.3-18 Parts of B2 turbopump.
Figure 6.3-19 B2 turbopump components
Figure 6°3-20 Damaged propulsion system hardware - primarily B2 components.
Figure 6,3-21 Airborne pneumatics hardware,

)
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6.5 FRAGMENTATION SURVEY

Presented in the following is a tabulation, by system, of hardware
dispersion. Included are three diser&.ion maps, indicating the
location of recovered hardware relative to the test stand. items
recovered in the immediate area of the test stand have location
designations by Quad number and are shown on Figure 6.5-1.

6.5.1 PROPULSION
Item Location

Item No. Item Description -Sector

0012 Booster Turbopump Quad I
0013 B-2 Fuel Duct & Prevalve Quad I
0014 Booster LOX Valve Actuator Quad I
238 Gimbal Block #201674-D401543 5 T -
260 Booster Boot 3 P
271 Booster SIGG 3Q z"
298 Part of Pump Housing 3 H -
459 Ignitor Fuel Valve t 1 G --

478 Tachometer #7740256 1 G
529 Low Press Gimbal Ring : 9 M
531 LOX Pump Piece o 2 U
536 Gimbal Block 2 U
654 Kohler Valve #K 1247-10 4 1
676 V-1 Engine & Gimbal Mount 4 X
739 Tachometer P/N 562-815 4 T
875 Part of Booster #45582841 4 U
902 Turbine Ass S/N 248R 2 S
929 Pump Casing Part 1 S
1062 Fuel Pump Housing I- 1 S
1231 Heat Exchanger Part 2 D
1232 Turbopump Support 7 2 H
1250 Gimbal Block 2 U
1263 Gimbal Casting 1 X
1286 Hypergol Container 1 1 B
1287 Gear Drive & Shaft 1 1 B -

1288 Pump Case & Gear With Shaft 1 T >"
1401 Sustainer LOX Pump Inlet Adapter 4 L
1403 Sustainer LOX "Y" Duct Flange 1 5 L .

1405 Sustainer Skirt & Exhausterator 7 M
1407 Booster Thrust Chamber - 7 M
1408 Part of Sustainer Engine . 7 M
1409 Gas Generator 1 iU
1420 Engine & Support Parts 7 L :- -

1422 Booster Fuel Duct 1 W
1510 Booster Exit Skirt 7 L
1519 Booster Main Fuel Actuator 7 M
5001 UN1FE iF~UN( r Ir!EO ,.
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6.5.1 (Continued)

Item Location

Item No. item Descrintion Sector

5007 Turbine & GG Assy Qua6 I
5011 Vernier Fuel .anifold 1 F
5012 -uel Prevalve i F--'
5013 Hy.ergo! Container 1 G
5014 LOX Dischare Nan-1fold ' 1 G

5015 Turboc.r=_ He-ater 1 F
5016 Hi -_4ess 'uel Duct 1 F o/
5017 Fuel Stage & Shutoff Valve - 1 0
5019 Booster Lox Do- Assy 1 ! T
5021 lube 0il .ump
5022 LOX Inlet Elbow Piece
5023 Booster Turboptmps 1 T %:,"
5028 Vernier C-eck 'ale- 1 V
6000 Sustainer LCX Regulator 7 3 .t-
6002 Sustai-er SGG 7 -
6004 Sustainer Combustion Chamber 7 M
6005 Sustainer GG Blade V1v & Injector Head 7 M
6007 Vernier Pneu Ctl Manifol1d 7 M
6008 V-I Thrust C amber 7 M-
6009 Vernier LOX Solo Bottle t 7 M
6012. Sustainer Eng-f-. Gimbal 7 L
6o7?. Sustainer ?ower Package 7 L
603.4 Ignitor Fuel 'Valve 7 L
6015 Sustainer GG Body 7 L
6016 Booster Done & injector 7 L
10010 Part of Pump Housing 4 Q
10011 SFCG Gaske 4Q
12707 Booster Turbopump Support Quad II
12708 Pump Gear Ri.duct.ion Quad II
12710 Booster GG Quad Ii
12715 Propellant Control Valve Quad III
12716 Boos-ekr ?..mp Inducer Shaft i. Quad III
12726 Accessory Dri'e Pad (Hyd) Quad I
12728 Booster Oil Pump T Quad I
.22737 Booster Engine Fuel S/0 Vlvr! Quad IV "
12738 Booster Lox Dome Inlet Valve Quad IV ,
12741 Sustainer Gimbal Block Quad IV
12744 Turb:ne Oerspeea Assy / Quad IV
12746 Gimbal Block Assy Quad IV
12748 Gimbal Block Assy Quad IV
12751 Booster Hyd Pump Drive Shft Quad IV
12752 Booster 'yd Pump Drive Shaft Quad IV
12798 Sustainer Hi Pre-ss Duct, Fiange Quad III
12851 T1420P B-2GG In -; ±x"in .Lan Quad ill
12853 Bccstz - Tach & Drive Quad i
12849 ~ ~Quad I

This decvInt Co.4reins inforati anatdf* t u 1d ft n the .. eoning of the Esplonnge La-s, Title
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6.5.1 (Continued)

Item Location

Item No. Item Description Sector

14114 Piece of Engine 7 L
14126 Fuel Valve 1 V Z'

14129 Sustainer Turbine Part 2 B
14137 Booster Reduction 3 A
20002 LOX Topping Check Vlv. to Hi Press

Line-Elbow 7 L
60004 Booster Tachometer 2 C

6.5.2 HYDRAULIC
Item Location

Item No. Item Description Sector

0010 Part of Booster Actuator 4 K
323 B-I Hydraulic Panel 3 X
512 V-I Pitch Actuator 4 X
606 Hydraulic Actuated Lock 4 G
679 V-2 Pitch Actuator 4 W ;:&
960 V-2 Yaw Actuator 2 U
962 Booster Hydraulic Reservoir Part 1 A
1348 V-I Yaw Actuator 4 L
1424 Booster Hydraulic Reservoir Part 2 G
5025 Booster Hydraulic Actuator 1 T
6006 Sustainer Hydraulic Pump 7 L
6028 Sustainer Hydraulic Actuator 7 L
12730 Booster Hydraulic Pump Cylinder Quad IV
12742 Booster Hydraulic Pump Cylinder Quad IV
12735 B-1 Hydraulic Accumulator Quad IV i<°

12751 Booster Hydraulic Pump Drive Shaft Quad IV
12752 Booster Hydraulic Pump Drive Shaft Quad IV
12758 Sustainer Hydraulic Accum. Part Quad IV
12776 Booster Hydraulic Pump Casting Quad IV
12781 B-2 Hydraulic Accum. Quad III -

60007 Top of Booster Hydraulic Tank Quad IV

6.5.3 PNEUMATIC Item Location

Item No. Item Description Sector

0004 Lox Airborne Reg. 2 F
158 Helium Bottle 4 A
160 Helium Bottle 4A -

178 Helium Bottle 6 U -

315 Fuel Airborne Regulator 3 W
320 Regulator Piece 4 x
530 Helium Bottle 1 T
684 Control Valve 6 w

780 Changeover Valve 2 M

C-LUNA- RED
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6.5.3 (Continued)
Item Location

Item to. Item Description Sector

782 Helium Manifold 2 M I '

785 Launcher Helium Heat Exchanger 7 N
912 Butterfly Valve 2 D
1002 Fuel Control Solendid Valve 1 1
1220 Helium Check Valve 2 V
1231 Heat Exchanger 2 F
1243 Helium Bottle Part 1 W
1331 Helium Bottle Part 3 L
1334 Bellows, Helium Shroud 3 L
1336 Helium Bottle Part 2 L
1385 Helium Bottle Part 2 L
1406 Helium Bottle 7 M
1413 LOX Pneu. Vlv. 7 M
1416 Pnvu. Actuator 7 M
1419 Duct With Flange 7 M
1471 Regulator Diaphragm 2 W
1520 Vernier Helium Bottle -7 M . -

6007 Vernier Pneu Ctl. Man. 7 L
6022 IX 6 Actuator 7 L
10039 Helium Ball Half 4 0
12703 Helium Bottle Part Quad I
12704 LN2 Shroud Dump Quad I
12725 Lox Tank Relief Valve Quad I
12739 Pneu. Check Valve Quad IV
12792 Airborne Regulator Block Quad IV
12816 Helium Bottle Pieces Quad IV
12825 Helium Bottle Part Quad III
12833 Airborne Regulator Block Quad IV
12834 Airborne Regulator Block Quad IV
12856 Lox Control Valve Quad II
14112 Helium Bottle 8 L
14126 Fuel Relief Valve .. " Quad I
14138 LN2 Shroud 2 X
14139 Helium Bottle Part 3 X
14140 Helium Bottle Part 2 A
14154 Helium Bottle Part 2 A
14155 Helium Bottle Part 2 A
20003 Relief Valve 7 L

6.5.4 ELECTRICAL
Item Location

Item Ne. Item Deseription Sector

203 Cannon Plug & Harness #27-11665-805 8 W

204 Electrical Actuator Pin 6 x
254A Acoustica Control Unit Assy 2 P

This decvnet ceate.ftsna Worma. , 7 a.L f d. h. l.T 1 1 t, mnine of the Eispiled iews, Tit[e
18, U.S.C., Section 793 end 794. the troasonlsson or revelation of which In any manner to an 'inouthorlzed person It Plhiblied by fow.
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UNCL/A .!: FIED

6.5.4 (Continued)
Item Location

Item No. Item Description Sector

279 Part of Umbilical 3 H
282 Umbilical Adapter 3 H
377-382 Stillwell Sections 2 T
385 Stillwell Sections 2 T
388-390 Stillwell Sections 2 T
403 Umbilical POD 2 5 T
404 Umbilical POD 2 5 T
451 Inverter Cannister 1 X
458 Part of Umbilical 1 G
763 Cannister Assy. 5 R
765 Cannister Printed Circuit Board 5 R
1020 Part of Umbilical 1 H
1110 Umbilical 1 W
1473 Stillwell Section 2 W
5030 Umbilical 1 W
6003 Auto Pilot Box 7 M
10002 Piece of Cannister 3 S
12702 Auto Pilot Cannister Quad I
12706 D.C. Power Plug POD 2 QUAD I
12868 Stillwell Sect. Attached to B.O. Vlv. Quad I
12871 Cannister Assy. Quad III
14111 27-41470-801 Printed Circuit 7 M
14158 Stillwell Section 2 X

6.5.5 STRUCTURE
Item Location

Item No. Item Description Sector

0016 Lox Topping Flex Line #27-23562-7 Quad I
102 Small Piece of Skin 8 T
128 Small Piece of Skin 9 U
151 Small Piece of Skin 11 V
155 Missile Pin 27-72231-25-BlOl 5 X
161 Inside of Missile Tank 3 B tl°
183 Small Piece of Skin 6 U
206 Piece of Heavy Alum with Hinge Pin 7 X
214 PT4o PSI TVA #688 7-76840-7-0 5 X
265 Pieces of Tank & Booster 2 Q
602 Large Piece of Msl. Skin #N27-72003-185 4 G---.-'
683 Stainless Mtg. Bkt. #27-85321-807-01 3 W
685 Piece of Tank With IR #601766 3 X
729 Chunk of Casting #U27-41414-7 6 R
770 Missile Tank Skin 5 S
902 Portion of Mating Ring 6 A -'
804 Parts of Pod Access Doors 5 A
808 Skirt Section #27-45404-9 4 6
851 Part of Jettison Rail 4 T

This dwcvent contains |nfe. lleJ n - Ithe m4mt of Hthe isle d LaWS, Thie
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6.5.5 (Continued)
Item Location

Item No. Item Description Sector

886 Butterfly Assy. for Valve 5 P
903 Part of Nose Adapter 2 S
104 Fill & Drain Valve 1 C 1,0'
1256 6" Alum. Casting - Part of Msl. Tiedown 3 U
1285 27-72227-1 A/B L02 Duct W/Large Sect. Skin 1 B
1330 Booster SPGG Access Door 2 L
1382 Part of Thrust Barrel Ring 3 L
1386 Piece of Thrust Sect. & Flooring 3 L
9003 Msl. Skin with Brace #7-73412-116/G1 9 A
9008 Missile Skin with Duct 9 X
10033 Large Piece of Missile Structure 3 N 2-o'
10038 Bulkhead Camera Mount Fitting & Sect. 3 0
12867 Boiloff Valve Quad I h'
12881 L02 Tank Duct Diffuser Quad I
12882 Isl. Nose Cone Adapter Quad II 7"/
12883 Msl. Tank Skin Quad III
13556 Piece of Ducting 4 M
13566 Piece of Ducting 4 M
14183 Part of Missile Apex 3 A

6.5.6 TOWER
. TItem Location

Item No. Item Description Sector

165 Part of Vernier Flame Bucket 5 B
255A Half Level & Electrical "J" Box 2 0
517 Large Piece of Vernier Flame Bucket 5 W
601 Elevator Door 4 G
701 3 Ft. Sq. Deck Plate 7 X
986 Stand Deck i D
1338 Topping Control Unit Cover 2 L
1343 Junction Box 3 K
1446 Part of Vernier Flame Bucket 7 K
1476 V-2 Work Stand 2 X
5003 Vernier Deck Plate 1 X
5004 Stand Deck 1 X
6010 Vernier Flame Bucket 7 M

UNCLASSIFIED
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UNCLMZ-:1FIED
6.6 Si MID AMR TOWR WATER SURVE!

Four separate vat.-r saunnlies are activated at Sycamore stand Si
during each tanking o.- firing tq6-est 0  These consist of LN2 flushing
water (activated at X-23 i:.e) main -flame deflector water (acti-
vated at X-1 inute 5-) sec-onds)j. laun-rr coolant water., and vernier
flame deflector water. The lazter t~eo supplies are activated at
X-60 seconds. WatZer :.a rot .appl-ed insi-de the thrust barrel during
a normal operati-on. A tahrust4 seAtion firex water system is available
for use during an eeeny:odtnhowever, th-s system has not

been activated Fic un Sl-.SC9,110-Ol on 15 November 19,61. Two
successful1 firings S-6-lf.0 on 28 November 1961 and SI-61' -1 2-01
on 23 Mar!::h- 10,62), have been acco M-pli-shed since that dlate.

LN2 IfPlushing water is mctnually activated by tne last person to leave
the stand are-:a prio'r to cnda"Cion red. Th,',is water is intended to protect
the flame deflector- and stand strucniure from the effects of cryogenic
temperatures resuiting from 0N2 and -7o drain or cryogenic leaks from
supply ducting. Prior to installation of engi-ne blowoff covers as
standard equipment, (25 September 1961), the main chambers were repeatedl~y
subjected, to sprayp from t6e LN2 flushing watsr nozzles. Since blowoff
cover installat1ion, however,. antrance: of water into the chambers was
possible only whan the covers inadvertently separated from the chambers
during a tanking test. This hias occurred on oc-cassion, apparently due to
water. seeping past tbe covers in sufficient quantity to force the covers
from the chambera0 Under these circutmstances,. the possibility of water
entering the inetrdid exis-%, although the probability of water passing
Upstream of this poir7:z was sl-ght0  To pr~n Urthe ourecso
this naiturs, the LUN2 fl-sht4ng water nozzles -were repositioned to avoid
excessive water spray cc: 1tacting ths chambers in the area of the blowvoff
covers. This mcdifcatHor. was accomplished prior- to the final firing
of Nrissie-- :F. There was nao ev~dazu:* of premature blowoff cover
separat.-.cn du:rIrg -t..s test,,

AIR C oure 11 water s5:ppD±:E-s ar;.- activated at T-80 minutes (LN2
flushi-ngy iatE:) and at c ite50 seconds (Main flame deflector
wa-'er)1. The 11W2 feh:gwat~r nc-zsles are mouinted below the main
chamber5' on 'leauncher ped!estal Jrfterfac e and are directed to-

wards~~~~~ .9 aebcktWtr therefore,, is not deliberately
impinged on the main chmioers, althoughb minor amount of spr7ay could
be deflected -upwards, paz-ticularly when the wind is blowing into
the flame deflector mout.., To date, eng:'ne blowoff covers have
not been installed on any, '?" Se;ries missl'e launch from Complex 11.

UNCI Af1R
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6.7 PERTINENT CORRESPOUDENCE

6.7.1 YIELD AND EXEP&SIVE FORCES

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

Film analysis of the missile 1-F explosion revealed that three
explosions had occurred. Tgble 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 the 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 explosiori, 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-I 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-i and S-4. The third explosion occurred at approximately
5 seconds after the first explosion.

The major (third) explosion which occurred in missile i-F is est-
mated to be of very low Although visual observation of
the destroyed S-i test stand may lead one to expect a large yeild,
the surrounding structures at sites S-I and S-4 do not show the
expected damage that would result from a large yidld. Until other-
wise proven, it appears that the greatest damage which occurred at
site S-i 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-i and S-4, which were not exposed
to fire damage, were damaged by the weak shock wave* initiated by the
major explosion.

There was 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 he yield of the major explosion. The
methods used to estimate the overpressures at various distances were:

1. Visual damage assessment of surrounding structures at
sites S-i 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

than MacU!f!

This document coetains infomatlon rn . meaning f tein Espionoge Lows, Till.
18, U.S.C., Section 793 on4 794, the transmission or revelation of which In any manner to an unauthorized perscn is prohibited by low.
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6.7.1 YIELD AND EXPLOSIVE FORCES (Continued)

mately by visual observation the overpressure required to cause
a given amount of damage to a st.ruoture, Also, knowing the shock
velocity &t various distances, one may calculate overpressures at
those distances from well-known relationships between pressure,
velocity, and distance° Table Ii gives the estimated overpressures
required to cause the damage inflicted upon the various structures
at sites S-i and S-4. Table II also includes calculated minimum
pressures required to start defo--mation in the various structures.

The weight of TNT explosive required to give the estimated over-
pressures (baied on shock velocity) at the distances recorded in
Table II is 2150 pounds, Assuming an equivalence of I round of lox
-RP-1 mixture to 1 pound of INT, this would give a yield of 2150
pounds of l.x-RP-I mixture or 0°85 per cant of the 250,000 pounds of
propellant aboard missile 1-Fo Caution must be used in assuming a
one-for-one equivalence between INT and lox-RP-1 because the explos-
ive potential of the icox-RP-1 mixture is a function rf the unknoE
amount of mixing, etc.

UNCLASSIFIED
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_ Date : 21 May 1962

6.7.2 To: Captain L. F. Gifford, F-rom: S. R. Simpson,
United States Air Force Acting Site bMnager

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

1.0 Examination of landline data and physical appearance of parts,
indicate that the Acoustica computer and stillwells were blown
from Misbile 1-F about six (6) seconds after 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
Lox Stillwell, SL-192A, P/N 101350-1, S/N 0252
Fuel Stillwell, SF-191, PIN 10134o, S/N 0150
Signal Conversion Unit, SC-102, P/N 50007507, S/N 002
Fuel Alternate String Cable, P/N 50021146-5
LOX Alternate String Cable, P/N 50021146-6

1.1 Numerous pieces of the Acoustica Computer assembly were
found between 200 and 40 feet southwest of the service
to1w3r. All sections of the computer assembly were badly
burned.

1.2 All 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
titill 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 signal conversion unit, containing twelve (12)
sensor controls, was found approximately J00 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 liorth side of

the service tower.

UNCLASSnIED
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1.5 Neither the fuel nor log alternate string cables have
been located and are assumed to have beed consumed by
the fire.

2.0 It is requested by Acoustica Associates, Inc. that all availdDle
sections of the lox stillwefl and the fuel stillwell be forwarded
to Acoustica Associates, Inglewood, California for quality and
strength evaluation.

3.0 The Blockhouse Monitor, MD-200 MD-I, P/N 101394, S/IN 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 damage.

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

UNCL SI F ED
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6.8 MISSILE HISToR

Presented in the following section is a chronological listing, by
planning department completion dates, of BOI's, EO's, C!C's, Plan-
ning Cards and Proceduares that were accomplished in the time inter-
val between the completion of Test 12 and hot firing S!-613-14-01.
Also included are inspection IR's and NRDts, by initiation date, that
were written against missile hardware ar.i installations, and a
listing of items that were officially planned by the Sycamore plan-
ning group but were not indicated as completed in the planning records.

Of possible interest are items relating to inspection and special
testing of the sustainer Y" duct. All work was accomplished by
site BOI between I and 8 M-y 1962. The testing included replacing
the lox pump inlet Bayco seal, visually inspecting the impeller
and wear ring for indications of rubbing (there was no such indic-
ation), and conducting gimbal tests to measure restraints imparted
to the pump by the lax and fuel low pressure ductlng. The above

testing was accomplished in support of the Missile hF investigation
and was performed under the super-is ion of Recketdyne Oanoga Park
personnel.

UNCLASSIFIED
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UNCLAmI 1F1ED
23 I-arch 1962

Date Planned Date, Complete

27 93936 BK iC HYPERGOLIC SLUG IISTL 20 I-arch 62 23 M-arch 62
BOI 1 FLAW DEFL PRESS'RE I4jkl 22 March 62 23 March 62
BOI 1 XDCR FAILrE 23 March 62 23 -arch 62
BOi 2 REMOVE NAC COVER TRI0 CLEAN 22 March 62 23 March 62
BOI 2 c!O intrVR_ ER VOLTAGE 23 Ma rch 62 23 March 62
BOI 3 FUEL SPLY iG.NITEOR YUEL VLV CIO 22 M.arch 62 23 March 62
BOI 3 C/o PROPEZANT LEVE-L XFER ROOM 23 March 62 23 March 62
BOI 4 SUST ENG HYD LEAK CHECK 22 March 62 23 March 62
BOI 5 LAK CHECK F/D ILV IfNAL LEAKAGE 22 March 62 23 March 62
BOI 8 C/O EVACUATION CHAMBER 23 March 62 23 March 62
BOI 9 C/O E-ACUATION CAME.ER 23 March 62 23 March 62

F & CD/!R: #711545 Date 3-23-62
P/N: 55,022 - Vlv Assy Volute Bleed.
Next Assy: 401501
Problem: Flow rate reduced after hot firing.
Disposition: Repaired and reinstalled.

F & CD/IR: #711551 Date 3-23-62
P/N: 555022 - Valve Assy.
Next Assy: 401501
Prculem: Volute 'vlv. flow rate reduced after hot firing.
Disposition: Repaired and reinstalled.

F & CD/IR: #711591 Date 3-23-62
Class Failure: Minor
P/N: 27-77014-1 - Radiation Boot Assy.
Next Assy: 27-77015
Problem: Sust. boot torn on seam of zipper flap
Disposition: Replaced

24 March 1962

27 06191 3 A REMOVE GROUND STRAP FM-28V 27 Feb. 62 24 March 62
27 06191 5 A POWER SUPPLY 22 Feb. 62 24 March 62
ClC 98295 27-06191-5A V-PM 2 22 Feb. 62 24 March 62

26 March 1962

27 93701 BK lB L-2 SHROUDS LEAK CHECK W/GN2 26 March 62 26 March 62
27 93857 BK 1A LOX TOPPING PRESSURIZATION SYSTEM 26 March 62 26 March 62
27 93951 BK 2E BSTR & SUST TURBO PUMPS 26 March 62 26 March 62

BOI 2 PLAYBACK FM FROM BACKUP 26 March 62 26 March 62

UNCL._.QW1WID
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UNCLA!.qIFIED
26 1arch 1962 (Continued) Date Planned Date Complete

BOI 3 SUPPORT C/0 XDCR 26 March 62 26 March 62
BOI 4 POST CAL P1039? 26 March 62 26 IS'ch 62
BOI 5 CONDUCT DROP LEVEL TEST 26 March 62 26 March 62.
BOI 5 FACILITf GAGE CAL 6 March 62 26 March 62
BOI 6 C/O HC' PRESSLRE SWITE- 26 March 62 26 March 62
BOI a REPAIR VENTL LINE 26 arch 62 26 March 62
BOI 10 VERIFY WrING SYST TO !NST/N 26 March 62 26 March 62
BOI 10 RE1OVE FISIER CONF-IROL1ER 26 March 62 26 March 62
BOI 11 Cio VERN PIU REG 26 March 62 26 March 62
BOI 12 CIO '-TERN EI'TG MOUNTING BOLTS 26 March 62 25 March 62

F & CD/IR: #YlJ.548 Date: 3-26-62
Class Failure: Non-significant
P/N: 6141-1 - Pael Transfer Pump
Next Assy: Fuel transfer unit
Problem, Leaks
Disposition: Design Review

F & CD/IR: #711546 Late: 3-26-62
Class Failure: Major
P/N: 27-08554-3 - Accumulator (Bocster B-l)
Next Assy: 27-85042-1
Problem: Leaking "0" ring - case pressure
Disposition: Replaced

F & CD/IR: 1i1547 Date: 3-26-62
Class Failure: Major
P/N: 27-08554-3F - Accumulator (Booster B-2)
Next Assy: 27-85052-1
Problem: Leaking "0" ring - case pressure
Disposition: Replaced

27 March 1962

27 90583 BK 2A SILO LOX STORAGE TANK 26 March 62 27 March 62
BOI 5 POST CAL FIJNCTIONAL RECORDERS 27 March 62 27 March 62
BOI 8 REPLACE FUEL C-ROUND F/D VLV 26 March 62 27 March 62
301 9 REPLACE Bl & B2 HYD ACCUJMULATORS 26 March 62 27 March 62

BO 13 INSTALL PCU SUPPLY RELIEF VLV 27 March 62 27 March 62
BOI 14 C/O FUEL LEAKAGE 27 March 62 27 March 62
BOI 15 VOLUTE BLEED VLV FLOW TEST 27 March 62 27 March 62
BOI 16 FLOW TEST IR'D VOLTV-IE BLEED VLV 27 March 62 27 March 62

L
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iUN4C L A-SS I F! E D
28 MIarch 1962

Date Planned Date Complete

7 18318 500 !A WWRE TAB j BOX A109 22 March 62 28 March 62
27 81002 801 B LOX 7-'9NC DUCT C/O 28 March 62 28 Mlarch 62

BOI 3 RkPID !' AD GN2 DOME LEAK 21 Mlarch 62 28 March 62
BOI 4 PR.PARE LOGIC UWIT 23 March 62 28 March 62
BOI 6 CO T'tl4R SEiING 24 March 62 28 March 62
BOI 6 C/O XX,"3RS PlO092P & P1232P 28 March 62 28 March 62
BOI 8 ADJ & REPROGRAM APLIFIERS 26 March 62 28 March 62
BOI 10 TOWER LOG NOZZLE SA-ETY HAZARD 28 March 62 28 March 62
BOI 17 REMOVE REG GN602 28 March 62 28 March 62
BOI 19 C/O PS 324 28 M.arch 62 28 Mardi 62
BOI 25 GROD SPRAGUE EID UNIT C/O 2 March 62 28 March 62
BOI 44 PCU PS 51 LOCKOUT C/O 15 March 62 28 March 62
BOI 94 TVA FOR LOX 2 PRESSURE VENT 21 March 62 28 M.rch 62
BOI 96 iNST FVA 2ND STOiAGE REG 22 March 62 28 March 62
GMA 12565 RCC SYSTEM KIT 2 Feb. 62 28 March 62
GKMk 12565 A M-LTI-CHA1BER RCC C/O 26 March 62 28 March 62
CiC 13494 27-81002-801 CHG B E.O.W. 22 March 62 -8 March 62
C!C 16270 27-87041 E.O. 212498 27 March 62 28 March 62
CiC 38370 7-18318-500 1A D/' B 20 March 62 28 March 62

F & CD/IR: #711436 Date: 3-28-62
Class Failure: in)r
P/N: 44-1505 - Valve
Next Assy: Pneu inst.
Problem: Excessive Pressure
Disposition: Design Review

F & CD/IR: #711550 Date 3-28-62
Class Failure: Minor
P/N: GBX205-K2 - Regulator
Next Assy: Tank Pressure Line instl.
Problem: Leaks
Disposition: Adjusted

F & CD/IR: #711554 Date: 3-28-62
Class Failure: Non-significant
P/N: GBX205-K2 - Regulator
Next Assy: Tank Pressure Line Inst!.
Problem: Leaks
Disposition: Design Review

UNCLA9!FIEDI itJ
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( ) 29 I-arch 1962

Date Planned Date Complete

7 18695 500 1A TAB LIST WIRIIG 22 March 62 29 March 62
27 27090 1 IF LOX XFER LINES C/O 9 March 62 29 March 62
27 27092 1 IA LOX F/D VLV C/O 9 March 62 29 March 62

BOi 13 PROVIDE M1A .IAL FOR &EWORK 28 Iarch 62 29 March 62
BOI 17 VE=iFr C0VI.STIRIlY 29 March 62 29 March 62
B01 18 SE!P S-ysT REmOVAL CN602 28 March 62 29 March 62
BOI 20 C/O DIODE CO.T1h)ITY 29 March 62 29 March 62
BOI 21 EXAM!EE SUST B1PASS VLV 29 March 62 29 March 62
CiC 14212 7-00008-501 D GMA 12565 23 Feb. 62 29 March 62
CiC 28713 7-18695-500 IA O/D 20 Mrch 62 29 March 62

F & CD/-R: f7!438 Date: 3-29-62
Class Failure: Non-significant
P/N: 7-01720-1 - Transducer
Next Assy: 27-11651
Problem: Did not operate on proper curve - recheck ok.
Disposition: Adjust.

F & CD/IR: #711557 Date: 3-29-62
Class Failure: Minor
P/N: 6146-1
Problem: S13ncrcedes 711548

30 March 1962

27 69029 809 IA PANEL AtSSY AUXILIARY PNEU 28 March 62 30 March 62
BOI 7 REPLACE IR'D XDCR 29 March 62 30 March 62
BOI 14 REM0VAL OF LV A34 28 March 62 30 March 62
BOI 22 LEAK C/I OF LOX CONTROL VLVS 29 -March 62 30 March 62
BOI 22 PnOPULSION ELECTRICAL INITIATCR C/O 29 March 62 30 March 62
B01 23 C/O 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 27-27092-1 IA 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: 401501
Problem: Vlv assy dropped - damaged fitting.
Disposition: Repaired and reinstalled.

UNCLASSIFIED

This decymeti conoins information offectilg the national dI is.e WIF In theun4 0111AS o4 the Esplonos4t Lews, Tit.
18. U.S.C.. Section 793 and 794. tho transmission or re ioof which In oy manner to an uncavthi~lzod PuI~te Is Prohlbi l by low.
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NCLASS!FI ED
31 March 1962

Date Planned Date Complete

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

1 April 1962

F & CD/IR: 588086 Date: 4-1-62
Class Failure: Non-significant
P/N: O-209310O - Gauge
Next Assy: Pod cool syst.
Problem: Threads stripped
Disposition: Design Review

2 April 1962

BOI 20 CLEAIN VOLjT2E BLEED VLV 28 March 62 2 April 62
BOI 26 C/O VEFRN PNEU REG 30 March 62 2 April 62
BOI 28 REPAIR FLO% =1R LEAK 2 April 62 2 April 62
BOI 29 SUPPORT PROPULSION SYST C/O 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
Problem: Schrader fitting loosened - No pressure in canistex.
Disposition: Failure Analysis

F & CD/IR: #711444 Date: L-2-62
Class Failure: 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: 4-2-62
Class Failure: Non-significant
P/N: 650988-21 - Gas Generator Assy.
Next Assy: 6500hO
Problem: Sust S.P.G.G. - Outward dents in heater blanket corner
Disposition: Replaced

UNCLA$ IFIED

Ttdc e! oalalns I~otmot oit~~E . not o neo, 0C --d-$tej withn ,he meading of the Isploneed Lows, Tltl
Thi, s.c.,eloo cont an 74 t hot i on r revltion& o hih n mn ne
12, U.S.C., Section 793 and 794. the troninmitslon or rovelation of which in ody manner to an unoutherlzed person Is prehibited by low.



6.8-7

CL ASSI FIED
( 2 April 1962 (Continued)

F & CD/Th: #711Wh Date: 4-2-62
Class Failure: Non-significant
PIN: 650988-21 - Z-G Assy.
Next Assy: 650040
Problem* Sust SPGG - Outward dents in heater blanket corner
Disposition: Replaced

F & CD/IR: #711447 Date: 4-2-62
Class Failure - Non-significant
P/N: 650982-21 - GG Assy.
Next Assy: 650040
?robiem: Boost-er SPOG - Deep ding in heater blanket co-rner.
Disposition: Replaced

F & CD/IR: 7#711448 Date: 4--2-62
Class Failure: Minor
P/N: 7-320 - Ga'lvanometer
Next Assy: Bay Recorder
Problem: Erratic
Disposition: Design Review

F & CD/IR: #711560 Date: 4-2-62
Class Failure: Non-significant
P/N: A67-09217 - 3/4" tube assy
Next Assy: Compressor
Problem: Dented
b~spos ition: Condemned

P & CD/IR: 711561 Date: 4-2-62
Class Failure: Minor
P/N: L0900A14X2 - Thermostat
Next Assy: Air Cooling Unit
Problem: Erratic
Disposition: Design Review

F & CD/IR: 0711562 Date: 4-2-62
Class Failure: Non-significant
P/N: POR-372-1-A - Filter
Next Assy: Fuel System
Problem: Qua-,terly Cleaning Due
Disposition: Field for Repair

F & CD/IR: P711589 Date: 4-2-62
P/N: 27-29082-801 - Valve Instl (Lox)
Next Assy: Propellant Line Insti
Problem: Leaks

Disposition: Replaced

UNCLASSIFIED

'this dfv a ~on infomot0.510 g n s-h oig i5WEpOI os

1I S , Scin73ad74 ho transmrission or rovelation of which In ony manoenr to an unovlhorited pormeo Is pirohbIhed by low.
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UNCLASSIFIED
2 April 1962 (Continued)

F & CD/IR: #711590 Date: 4-2-62
P/N: 402238 - Clip
Next Assy: 400120
Problem: Broken
Disposition: Replaced

3 April 19 2
Date Planned Date Complete

7 19662 500 C XDCR INSTL LINES LN2 3 April 62 3 April 62
27 24009 801 J HOSE AND MAIN FOLD INSTL 28 March 62 3 April 62
27 27090 1 lF LOX XFER LINES C/O 3 April 62 3 April 62
27 6&854 500 ]A RELAY PANEL LOX R & D 3 April 62 3 April 62
27 93951 BK 2E BSTR & SUST TURBOPU-MPS BEA 4 April 62 3 April 62
27 944-76 1 INSPECT ELECTRICAL C.OrUCLIST 2 April 62 3 April 62
EO 212560 LOX TOPPING C/O 2 April 62 3 April 62
EO 212600 CORRECT SILO R & D BUS 3 April 62 3 April 62
BOI 1 C/o P1506D FOR OPEN WIPER 3 April 62 3 April 62
BOI 7 ACCELEROMDTER CALIBRATION 26 March 62 3 April 62
BOT 9 TIEBACK WIRE 29 March 62 3 April 62
BOI 10 PI003P PRESSURE C/O 30 March 62 3 April 62
BOI 11 REWORK DIESEL GENERATOR UNIT 29 March 62 3 April 62
BOI 14 REPAIR PUMP LEAK 2 April 62 3 April 62.
BOI 15 REMOVE TUBING 2 April 62 3 April 62
BOI 19 ACCOMPLISH PRE-RELEASE EO 29 March 62 3 April 62
BOI 30 DETERMINE LEAKAGE RATE AT V2 2 April 62 3 April 62
BOI 31 RFPLACE IR'D VLV 3 April 62 3 April 62
BOI 33 LEAK CECK SUST LOX BETTLOW 3 April 62 3 April 62
BOI 69 FABRICAITE ORIFICE 20 March 62 3 April 62
BOI 90 INSTALL ORIFICE OVERBOARD BLEED 21 March 62 3 April 62
BOI 145 REMOVE FIIO5R FLOWETER 23 Jan. 62 3 April 62
CiC 16518 27-29043 EO 212560 30 March 62 3 April 62
CIC 16559 27-68854-500 1A EO 219699 2 April 62 3 April 62
CIC 16701 27-61933 EQ 212600 2 April 62 3 April 62
CIC 99h18 27-24009-801 F EO S 15 Feb. 62 3 April 62

F & CD/IR: #711449 Date: 4-3-62
Class Failure: Minor
P/N: 7-01414-1 - Transducer
Next Assy: 27-17016
Problem: Output Signal Intermittant - Stable Input
Disposition: Depot Repaired

!' <'"UNCLASSIFIED

This decvmnt contains iniormation r m IO . R.t - ag of the tspliovisO4 Laws, Title
IS, U.S.C., Section 793 and 794. the transmission tor revelatien of which in any meaner to an unasolhorizd persen Is prohibited by faw.
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UNCLASSIFIED
(9 3 April 1962 (Continued)

F & CD/IR: #711451 Date: 4-3-62
Class Failure: Non-significant.
P/N: 27-62731-895 - Umbilical H'arness
Next Assy: 27-60026
Problem: Insulation skinned for several wires
Disposition: Not Indicated

F & CD/IR: #711562 Date: 4-3-62
Class Failure: Non-significant
P/N: 27-79081-151 - Door Assy
Next Assy: 27-79081
Problem: B-I nacelle door broken
Disposition: Repaired in place

F & CD/IR: #711564 Date: 4-3-62
Class Failure: Minor
P/N: 27-85107-493 - Tube Assy
Next Assy: 27-85107
Problem: Cracked "B" nut
Disposition: Replaced

F & CD/IR: #711565 Date: 4-3-62
P/N: 202766..21 - Thrust chamber assy

( ? Next Assy: 100116
Problem: Broken eyelet - Sust eng. chamber exit.
Disposition: Repaired in place

4 Api 19642
Date Planned Date Complete

27 -40O9 805 C VERNIER SYST HOSE INSTL 4 April 62 4 April 62
27 9302 BK 2C ROC SYST C/O 26 March 62 4 April 62
27 93951 BK 2E BSTR & SLST TUMBOPLMP C/O 29 March 62 4 April 62
EO 212531 DIAGRAM CKT PNEU CONTROL BOI 44 26 March 62 4 April 62
EO 212532 AUXILUARY COWROL PANEL BOI 44 26 March 62 4 April 62EQ 212546 PCU PS-51 C/Q 3 April 62 4 April 62
EO 212547 PCU PS-51 C/O 3 April 62 4 April 62
EO 212548 PCU PS-5I CIO 3 April 62 4 April 62
EO 212549 PCU PS-S1 C/O 3 April 62 4 April 62
EO 212558 PCU PS-51 C/O 3 April 62 4 April 62

EO 212574 PANEL ASSY ENG UNIT 1 4 April 62 4 April 62
EO 212577 SWITCH BACK TO R & D 4 April 62 4 April 62
EO 219698 WIRING REVISION BOI 51 30 March 62 4 April 62
BOI 2 PCU PS-51 C/O 19 March 62 4 April 62
BOI 2 A/P GIMBALING TAPE 15 Feb. 62 4 April 62
BOI 1i INSTL FUSE BOX 28 March 62 4 April 62
BOI 12 REPAIR & CAL P1175T XDCR 4 April 62 4 April 62UNCLASSIFIED

This docvusnl conlins informotion offecllng Ihe national defense of the United t he S.Idm. of t 50 Esplen 0o Laws. Title
It. U.S.C.. Section 793 and 794, the tronsmission or revelation of which in any manner to on unuthorlzud person Is prohibited by law.
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L ASS IF IED
4 April 1962 (Continued)

Date rianned Date Complete

BOI 12 PR-MIT-N SWITCHING TO R&D CONTROL 28 March 62 4 April 62

BOI 13 REMI4OV THERMOSTAT 2 April 62 4 April 62
BOI 15 Tf.1 LOX DELIVERY VALVE 28 march 62 4 April 62
BOI 30 REMOVE GYRO COVER 4 April 62 4 April 62
BOI 31 DELETE P1231X 4 April 62 4 April 62
BOI 32 REPLACE SEAL 3 April 62 4 April 62
BOI 32 REPAIR HARNESS 4 April 62 4 April 62
BOI 35 SECURE PROPULSION SYST 3 April 62 4 April 62
BOI 37 C/O BSTR MAIN FURL VLV 4 April 62 4 April 62
BOI 39 REP,=LCE WIRING SlUPORT BPACKET 4 April 62 4 April 62
BOI 4o REPLACE GASKET FOR LEAK CHECK 4 April 62 4 April 6.
CIC 16417 27-60-.,9, 3) 21/2531 4 April 62 4 April 6-CiC 16417 27-62666 -O 212532 4 April 62 4 April 62
CIC 16417 27-61o44 EO 212535 3 April 62 4 April 62
CIC 16417 27-16924 E0 212547 3 April 62 4 April 62
CIC 16417 27-61915 EQ 212549 3 April 62 4 April 62
C0C 16417 27-61927 EO 212546 3 April 62 4 April 62
ClC 16417 27-6197 EO 212548 3 April 62 4 April 62
CIC 16559 27-68853 E 29698 2 April 62 4 April 62

CIC o661 27-61929 EO 212574 3 April 62 4 April 62

F & CD/IR: #711567 Date: 4-4-62
Class Failure: Non-significant
P/N: 27-29098-31 - Gasket
Next Assy: 27-29082
Problem: Gasket deformed
Disposition: Condemned

F & CD/IR: #711588 Dete: 4-4-62
Class Failure: Non-significant
P/N: 83-67900-065 - Gasket
Next Assy: 27-24009
Problem: One time use item
Disposition: Condemned

5 April 1962

27 90390 BK 2A FLUID SAMPLING PROCEDURE 4 April 62 5 April 62
27 90574 BK 1C HYD SYST FILL AND BLEED 4 April 62 4 April 62

BOI 36 REPLACE IR'D TUBE 4 April 62 5 April 62
BOI 38 REMOVE VERN LOX REG 4 April 62 5 April 62
BOI 41 OVERNIGHT SECURE MISSILE 5 April 62
GMA 12972 SUST ENG INSTL CiC 12972 22 March 62 5 April 62
TVA A16747 E CANCEL 5 April 62 5 April 62

UNCLA I F1 ED

This decveant contains informa!cn oglecting the national defrnse a e Unit e* to*w the meoalll of the Esplonogo laws, Title

13, U.S.C., Sectin3 793 ond 794, the transmission or revelation of which in any manner to an unautho ized person is :oilb1ted by low.
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I

j. L# 5 April 1962 (Continued)

F & CD/IR: #7j1452 Date: 4-5-62
Class Failure: Minor
P/N: 395220-4 - Patch Cord
Next Assy: Access Recorder
Problem: Open
Dispostion: Condemned

F , CD/IR: #71l56 Date: 4-5-62
Class Failure: Non-significant
P/N: XO21-B - Flex Hose
Next Assy: Line irst' .

Problem: RD-toured
Disposition: Condemned

F & CD/IR: #7i1569 Date: 4-5-62
Class F:,ilure: Minor
P/N: 27-24046-7 - Distribution Manifold
Next Assy: Purge inst!.
Problem: Cracked
Disposition: Condemned

F & CD/IR: #11587 Date: 4-5-62
Class Failure: Non-significant
P/N: MS28741-8-1800 - Pneu. Hose Assy.
Next Assy: Lox Pressurization
Problem: "B"-nut cracked
Disposition: Replaced

6 April 1962
Date Planned Date Complete

27 90583 BK 2A LOX STORAGE TANK 5 April 62 6 April 62
BOI 7 RTIMOVE VER N CIAM SHELLS 26 March 62 6 April 62
BOI 2i R2MO-VE FLEX HOSE 6 April 62
BOI 43 FLEX LINE REPAIR 6 April 62
CiC 16417 27-62042 EO 212558 3 April 62 6 April 62

F & CD/IR: #711570 Date: 4-6-62
P/N: 553500 - Regulator
Next Assy: 551722
Problem: Unstable reg. - 566 psig to 590 psig.
Disposition: Replaced

k

UNCLASSIFIED

This document contains aformat~on offectino the notional defense of the United Stoles within the meaning of the EtpIonOI d Laws, Titte
18. U.S.C., Sect;on 793 oan 794. the trensmission or revelation of which in any manner to an unomlhor':-ed Person is prohibited by low.
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( 9 April 1962

Date Planned Date Complete

BOI 2 INSPECTION OF BOOSTSR 6 April 62 9 April 62
BOI 4 REPAIR INsL P!478T 9 April 62 9 April 62
BOI 4 REPLACE ',7ERN PNU CONTROL 6 April 62 9 April 62
BOI 4 C/O LOX SBNSOR STATION 9 April 62 9 April 62
BOI 4 CAL GAGES .MWO 137649 15 Feb. 62 9 April 62
BOI 5 REPLACE LOX D0M4 MANIFOLD 6 April 62 9 April 62
BOI 6 PRESSURIZE ISSILE LOX TANK 6 April 62 9 April 62
BOI !! REMOVE SM47INXS LOX FILTER 9 April 62 9 April 62
BOI 1iEC-"K 3TORAGE TAIK BlTANKET PRESSLRE 9 April 62 9 April 62

F & CD/LR: # 711572 Date: 4-9-62
Class Failure: Non-sigaificant
P/N: 27-02528-1 - Filter
Next Pssy: Line instl.
Problem: Metal Shavings
Disposition: Repaired and reinstalled

F & CD/IR: #71157! Date: 4-9-62
Class Failure: on-sienificant
P/N: 27-08089-18 - Vent Dact and Relief Valve
Next Assy: 27-81009
Problem: Misalignment - vent duct and relief vlv.
Disposition: Replaced

F & CD/IR: #711573 Date: 4-9-62
Class Failure: Minor
P/N: 27-85107-311 - ?be assy. sust. hyd. grou.nd pressure.
Next Assy: 27-85107
Problem: Cracked "B" nur,
Disposition: Replaced

F & CD/IR: #711586 Date: 4-9-62
Class Failure: Non-significant
P/N: 27-02528-1 - Filter
Next Assy: Fael line inst].
Problem: Threads damaged
Disposition: Repair reinstalled

10 April 1962

27 68746 867 A SEQUENCE & RESPONDER GROUP 2 April 62 10 April 62
27 90534 BK 1A SILO LOX TOPPING TANK 10 April 62 10 April 62

EO 212590 RELO3ATE F1354T 9 April 62 10 April 62
BOI 3 OPEN PODS AND NACELLES 6 April 62 10 April 62
BOI 5 'Ao1UDATE 3I_ 24 March 62 10 April 62

This of~lomso contains in formation allocting national do' -

it, U.S.C., Soction 793 and 794. tho transmission or reveltion of whith in any manner to an vnatlhotltd poison Is prohIbItod by low.
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10 April 1962 (Continued)

Date Planned Date Complete

BOI 6 C/0 RCC AMPLIFIER GAIN 9 April 62 10 April 62
BOI 7 C/O SUST. PITCH AC-TATOR LEAKAGE 9 April 62 10 April 62
BOI 7 ADD 7V COVERAGE 9 April 62 10 April 62
BOI 8 SET SPARE SUST PI'TCI!. ACTb-ATOR 9 April 62 10 April 62
BOI 9 PURGE TOPPING LINE 9 April 62 10 April 62
BOI 10 RE.OVE BROKCEu FIIrER PURGE PORT 9 April 62 10 April 62
BOI 13 REPLACE L'D TUBE 9 April 62 10 April 62
BOi 14 CORRE-T MiSALZNCED CONDUIT 9 April 62 10 April 62
BOI 15 SECURE MISSIL O -VERNaGH 9 April 62 10 April 62
BOI 16 TACK WELD SUST DRAIN 9 April 62 10 April 62
BOI 28 COIU CATIONS 31 Yan. 62 10 April 62
BOI 33 REPAIR KELLOG PHONES 6 April 62 10 April 62
Cic 13494 7-1963;' E- 21.2590 9 April! 62 1o April 62
0C 1383 27-61639-3 CHG LA EO 213319-1 5 April 62 10 April 62

F & CD/IR: #711585 Date: L-10-62
P/N: 651133 - Igniter ass .
Next Assy: 65004i0
Problem: 2ibe not crimped to body
Disposition: Replaced

11 April 1962

7 18691 500 iA V'IFY A103 TAB 22 March 62 11 April 62
27 93858 BK 2A LEAK CHECK LOX TOPPING LOW PRESSURE 10 April 62 2.l April 62

BOI 1 C/O MISSILE L,_- Tfl/XR 9 April 62 11 April 62
BOI 8 ADJST A/P AMPLIFIER 11 April 62 11 April 62
BOI 8 CAL GAGES 16 March 62 11 April 62
BOI 9 C/O LOX STATION 5 SENSOR 11 April 62 11 April 62
BOI 18 REPLACE LOX TOFPING GASKET 10 April 62 11 April 62
BOI 19 REMOVE NACELLE COVER 11 April 62 11 April 62
BOI 21 CHECK BOILOFF VLV TEAKAGE 11 April 62 11 April 62
BOI 22 CHECK ICE ON LOX TANK 11 April 62 11 April 62
BOI 32 REPAIR 25 HEADSETS S! 21 March 62 11 April 62
CIC 01795 27-68746-867 CHG A EO BB 2 April 62 11 April 62
C0C 01805 27-6876L-869 CHG A EO BD 9 April 62 11 April 62

F & CD/IR: #711456 Date: 4-11-62
Class Failure: Minor
P/N: 55-01142-1 -Transducer-skin tenmerature
Next Assy: TVA A21231
Problem: Transducer open
Disposition: Condemned

UNCLASSIFIED

This decvmoni contains information affecting 'he natonal o f bhe hplort4 [aws, Title
18. U.S.C.. Section 793 and 794, the trontrnisslon at revelation oi which in any manner to an unovIlsouized pero Is ,vahlbtd by low.
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UNCLASSIFIED
11 April 1962 (Continued)

F & CD/IR: .#711575 Date: L-11-62
Class Failure: Critical failure
P/N: 27-0-2020 (pl) - F-lter element
Next Assy: lox pre-fab
Problem: Contaminated (PFAR S-290)
Disposition: Fai:lure Analysis

12 April 1962 Date Planned Date Complete

27 60425 i 13 DIAGRAIM CIRCUIT 10 April 62 12 April 62
27 61656 3 IH lAUNCH CONTnGL REQUIREM.ENTS 10 April 62 12 April 62
27 68746 869 A REWORK _SR 9 April 62 12 April 62

BOI I )I.A.VBACK DATA 6 April 62 12 April 62BOI INSPECT FILTER L-15 (Lox) 10 April 62 12 April 62

BOI 4 REPo2RAJ NACELLE DOOR WORK 12 April 62 12 April 62
BOI 5 OBTATT LOX SA14LE 12 April 62 12 April 62
BOI 23 INESTIGATE LOX F/D VLV 11 April 62 12 April 62
BOI 24 PROlVIDE A3SIBEPT LOX TO TANKING 11 April 62 12 April 62
BOI 25 RESET SILO AC VOLTAGE 11 April 62 12 April 62
BOI 26 SEC11RE MSSILE OVENIGHT 11 April 62 12 April 62

F & CD/IR: #711459 Date: 4-12-62
P/N: 101350 - Stillwell assy.
Next Assy: 27-72253-809
Problem: Open circuit
Disposition: Repaired in place

F & CD/IR: #711577 Date: 4-12-62
Class Failure: Non-s ignificant
P/N: 27-77014-1 -Radiation boot-sust.
Next Assy: 27-77015-1
Problem: Damaged
Disposition: Replaced

13 April 1962

27 60179 1 1C DIAGRAM CRCUIT 22 March 62 13 April 62
27 70468 500 IA C/O PYOROTECHNIC CABLE 12 April 62 13 April 62
27 90452 BK 1B C/O GG IGNITOR 9 April 62 13 April 62
27 90534 BK IA SILO LOX TOPPING TANK C/O 9 April 62 13 April 62
27 90579 BK 1C C/O SILO & R&D CONTINUITY 29 March 62 13 April 62
27 90597 BK 1 C/O RAPID LOAD PREFABS 27 March 62 13 April 62

K UNCLASSII

This dcvmonl cotaolns information affecting #he national dfonse of the United Stoles within the meoning of hEl ,plnope Laws, Till.
18, U.S.C., Sectlie 793 and 794. the transmIssion or revelation of which In any manner to on unavlhorlud rsene Is prollblld by law.
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UNCLASSIFIED
K 13 April 1962 (Continued)

Date Planned Date Complete

27 93612 BK 1C ACOUSTICA CLOSED LOOP C/O 26 March 62 13 April 62
27 93857 BK IA LOX TOPPING TANK PRESSURIZATION C/O 20 March 62 13 April 62
27 93857 BK 1A LOX TOPPING TANK PRESSURIZING

SYST--- C/o 27 March 62 13 April 62
27 93910 BK 2B GROUND & A/B PNEU SYST C/O 26 March 62 13 April 62
27 93917 BK 2E PROP1lSION MATED LEEAX & FUNCTIONAL 26 March 62 13 April 62
27 94476 BK 1B INSPECTION CHECK LIST 13 March 62 13 April 62

BOI 1 PREPARE CABLE FOR TANK OBSERVER 11 April 62 13 April 62
BOI 2 NL-L ATIOPILOT 13 April 62 13 April 62
BOI 3 DRAIN LOX STORAGE TA1K 12 April 62 13 April 62
BOI L CHECK LOX FILTER L-15 12 April 62 13 April 62
BOI 1O FLUSF, LOX STORAGE TANK 13 April 62 13 April 62
BOI 11 HYD SYSC FILL & BLEED 13 April 62 13 April 62
BOI 22 HELIIk SfST XDCR C/O 1 March 62 13 April 62

F & CD/IR: 7711576 Date: h-_
Class Faillure: Minor
PIN: RV061503A - Hyd. Relief ,alve
Next Assy: Compressor
Problem: Cracked
Disposition: Condemned

14 April 1962

27 90534 BK !A LOX TOPPING 5 April 62 14 April 12
27 90534 BK 1B SILO LOX TOPPING TANK 16 April 62 14 April 62
27 90574 BK 1C FILL AND BLEED 26 March 62 14 April 62
27 93951 BK 2E BSTR & SUST TURBOPUI-P 11 April 62 14 April 62

BOI 2 ACCOMPLISH HYD TEST OBJECTIVE 12 April 62 14 April 62
BOI 7 PURGE LOX TANK 13 April 62 14 April 62
BOI 8 REPLACE DIRTY LOX FILTERS 13 April 62 14 April 62

16 April 1962

BOI L, C/O XDCR 16 April 62 16 April 62
BOI 4 C/O LOX LOADING HIGH PRESSURE BOTTLE12 April 62 16 April 62
BOI 5 REMOVE XDCR 13 April 62 16 April 62
BOI 5 CHECK PROPELLANT SENSOR 16 April 62 16 April 62
BOI 6 REPAIR & C/O P1177T 13 April 62 16 April 62
BOI 6 SUPPORT I -D TEST 12 April 62 16 April 62
BOI 7 ANALYZE RAYCO SEAL 12 April 62 16 April 62
BOI 8 REMOVE BOILOFF VLV 12 April 62 16 April 62
BOI 13 C/O LOX STORAGE TANK 13 April 62 16 April 62

UNCLASSIFIED

Tlis dm nl €0t Contains information Olfnct n o the4 meaning of th, EslOno" La", TaItld
18. U.S.C.. Section 793 onti 794. the transmission or revelation of which in any monner to an unauthorlzed Person Is prohlbited by law.
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/9 16 April 1962 (Continued)

Date Planned Date Complete

BOI 14 REDUCE BOILE PRESSURE 13 April 62 16 April 62
BOI 17 EWPER MISSILE LOX TANK 14 April 62 16 April 62
BOi 18 HID FILL & BLEED 16 April 62 16 April 62
BOI 20 C/O BOILOFF VALVE 16 April 62 16 April 62

CD/R: #711581 Date: 4-16-52
Class Failure: Non-significant
P/N: 27-29098-45 - Gasket
Next Assy: Lox Line Inst.
Problem: Distorted, Contaminated (Human)
Disposition: Condemned

F & CD/IR: #711578 Date: 4-16-62
Class Failure: Minor
P/N: 27-23571-839 - Seal
Next Assy: 27-21004
Problem! Seal leaking
Disposition: Condemned

F & CD/IR: #711579 Date: 4-16-62
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: 4-16-62
P/N: 204300 - Thrust chamber B-l
Next Assy: 100651
Problem: Ding in exterior of B-1 thrust chamber
Disposition: Adjusted

17 April 1962

27 11651 807 1A PANEL INSTL 22 Feb. 62 17 April 62
27 61182 1 1C C/O AUXILIARY SDC PANEL 22 March 62 17 April 62
27 94476 BK lB ELECTRICAL CHECK LIST 16 April 62 17 April 62
EO 212533 YDCR PANEL INSTL 13 April 62 17 April 62
EO 289011 1 XDCR TRACK SUPPORT 16 March 62 17 April 62

BOI 1 COMPLETE HYD LEAK TEST 12 April 62 17 April 62
BOI 2 C/O POD COOLING SYST 12 April 62 17 April 62
BOI 3 PURGE LOX TANK 12 April 62 17 April 62
BOI 4 REPAIR NACELLE DOOR 12 April 62 17 April 62

tUNCLA iSIFI tl

is dftvxet ceoais information affecting the national defense of the United States w I the, im.eaniall of the Esplonto Le"n Tillie
111, U. S.C.. Socdlon 793 and 794, t;s, transmission or revelation of which In any manner to an unol rtrled person Is prolilod by low.



6.8-17

17 April 1962 (Continued)

Date Planned Date Complete

BOI 5 CALE31A GAGES 22 Feb. 62 17 April 62
BOI 7 ChECK DEW POINT 14 April 62 17 April 62
BOI 42 SUPPORT PROPUISION C/O 17 April 62
BOI 44 TIRI 1LUSH 17 Apl 62
BOI 76 SET UP FM FOR FUEL DETAI-NG 17 March 62 17 April 62
BOX 20 DA.A(OED HOSE 17 April 62
BOI 7 ELD _X-TE MOISTURE L" LOX TANK 17 April 62 17 April 62
BOI 9 UPDATE _SR 26 March 62 17 April 62
BOI 9 DRIT LOX STORAGE TANK 13 April 62 17 April 62
BOI 12 C/O SUST LOX "Y" DUCT 13 April 62 17 April 62
BOI 12 PURGE LOX TANK 13 April 62 17 April 62
BOI 13 PRE.ENT ICE BUILDUP ON DUCT 16 April 62 17 April 62
BOI 14 C0RRE. VACUUVM PUN? LEAK 16 Apri, 1 62 17 April 62
BOI 21 RESDT LOX ILOAD' G CONFIGURATION 16 April 62 17 April 62
BOI 68 C.ALBRIA= GAGES 15 March 62 17 April 62

F & cD/IR: #484003 Date: 4-17-62
Class Failure: Non-significant
P/N: 1908 - Filter assy.
Next Assy: Lox System
Problem: Contaminated
Disposition: Depot repaired

F & CD/IR: #711473 Date: 4-17-62
Class Failure: Minor
P/N: 100937 - Mixer Amplifier
Next Assy: Dac Bay
Problem: No output
Disposition: Design Review

F & CD/IR: #7L1474 Date: 4-17-62
Class Failure: Minor
P/N: 100973 - Mixer Amplifier
Next Assy: Dac Bay
Problem:. No output
Disposition: Design Review

F & CD/IR: #484004 Data: 4-17-62
Class Failure: Non-significant
P/N: 27-79081-173 - Seal
Next Assy: 27-79081
Problem: Seal torn
Disposition: Condemned

, UNCI.__A SIFF

This decvnenl contains information offecting the national dofeas. of the Unlted States withl the meaning of the Esplonotl Laws, Title
|8. U.S.C.. Section 793 and 794. the transmission or revelation of which In any manner to an tnautho!zed prse is prohlblid bY law.



6.8-18

17 April 1962 (Continued)

F & CD/IR: #484OO5 Date: 4-17-62
Class .ailure: Non-significant
P/N: 27-79081-173 - Sea!
Next Assy: 27-79081
Problem: Seal torn
Disposition: Condemned

F & CD/IR: #%484o06 Date: 4-17-62
Class Failure: Non-significant
P/N: 27-23571-839 - Seal
Next Assy: 27-21004
Problem: Seal distorted
Disposition: Condemned

F & CD/IR: 7P8007 Date: 4-17-62
Class Failure: Non-significant
P/N: 27-23571-839 - Seal
Next Assy: 27-21004
Problem: Seal distorted
Disposition: Condemned

F & CD/IR: #484008 Date: 4-17-62
Class Failure: Non-significant
P/N: 27-23571-839 - Seal
Next Assy: 27-21004

Problem: Spacer replaced per engineering directive
Disposition: Repaired

18 April 1962
Date Planned Date Complete

27 27089 1 ID PREFAB INSTL 15 Feb. 62 18 April 62
BOT 1 TAKE SAMPLES 12 April 62 18 April 62
BOI 3 MODIFY ACOUSTICA LOX 14 April 62 18 April 62
BOI 3 C/O PNEU CONSOLE DP ETER 2 April 62 18 April 62
BOI 8 A/P AMPLIFI&± -,VARES 18 April 62 18 April 62
BOI 9 PREVIOUS ISSILE DAMAGE 12 April 62 18 April 62
BOI 9 C/O AUDIO WARNING AMPLIFIER GAINS 18 April 62 18 April 62
BOI 10 LOX LOADING FLANGES C/O 13 April 62 18 April 62
BOI 11 RETURN LOX LOADING TO B/P 13 April 62 18 April 62
BOI 16 CORRECT ECP 1805 29 March 62 18 April 62
BOI 16 VENT LOX STORAGE VACUUM 13 April 62 18 April 62
BOI 17 REPAIR SURGE CHAMBER LEAK 18 April 62 18 April 62
BOI 21 ECN 28555 TO FOLLOW 13 April 62 18 April 62
BOI 22 REPLACE DAMAGED HOSE 18 April 62

UNC IP:SIFIED

Thi df amv t contolas informotion 1 th 0 m A O f t16 Esl01eg1 LGWS, TiIO
S. C., Sodtlo 793 and 794. the tron..sson or rovelation of whith In any mnonoer o on unevthorlsgd P~ Is "Ilblhd by low.



6.8-19UNCLASSIFIED

18 April 1962 (Continued)

Date Planned Date Complete

BOI 22 PURGE LOX TANTK 17 April 62 18 April 62
BOI 23 INST HALIAMORE MOD KIT 30 -arch 62 18 April 62
BOI 23 FILL TOPPING TANK 18 April 62 18 ApriL62
BOI 24 MONITOR STORAGE TANK 18 April 62 18 April-62
BOI 25 RAISE CH LLDOWN PRESSURE 18 April 62 18 April 62
BOI 26 DEW POI!- READING C/O 18 April 62 18 April 62
BOI 27 IWIESTIGATE PlAY IN SUST 18 Anril 62 18 April 62
BOI 77 ECN 28554 TO FOLLOW 5 April 62 18 Apii 62

BOI 79 EWR 33243 TO FOLLOW 18 April 62 18 April 62
ECN 28554 LIN INSTL TANK PRESSURE 17 April 62 18 April 62
ECN 28555 LINE INSTL LOX XFER 17 April 62 18 April 62
w-,, 14185 27--27089-1 1D EO 213603 18 April 62 18 April 62

F & CD/IR: #4002 Date: 4-18-62
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 90452 BK lB GG & SPGG IGNITOR C/O 17 April 62 19 April 62
27 90583 BK 2A SILO FILL PROCEDURE 19 April 62 19 April 62

BOI 1 CAL PC1 AND N2 19 April 62 19 April 62
BOI 1 DRAIN LOW PRESSURE FUEL DUCT 19 April 62 19 April 62
BOI 4 CHECK FOR H20 IN SUST ENGINE 19 April 62 19 April 62
BOI 5 SECURE PCU 19 April 62 19 April 62
BOT 16 INST DP GAGE 17 April 62 19 April 62

F & CD/IR: #484oo9 Date: 4-19-62
Class Failure: Non-significant
P/N: 27-85314-11 - Tube Assy
Next Assy: 27-85314
Problem: Gauges and surface scratches
Disposition: Condemned

UNCLASSIFIE D

This 46"smsant co ic ls information affecting the national diefense of the United States within the mloeinl of th. Esplonoo Laws. Tift
It. U.S.C.. Sectic.n 793 ... d 704. the trans-ission or reveloion of whith In Lnv monner to an unaovtlhrlsed Person to prehlbild by low.



6.8-20

20 April 1962

Date Planned Date Complete

BOI 1 XDCR IR'D A1361T 19 April 62 20 April 62

F & CD/IR: #48h0l Date: 4-20-62
Class Failure: Major
P/N: 27-85314-817 - Sust Servo Cylinder
Next Assy: 27-85010-813
Problem: Static leak @ 100 psi - 50 drops per 24 hrs.
Disposition: Replaced

F & CD/IR: #484012 Date: 4-20-62
Class Failure: ?,kjor
P/N: 27-85311-807 - Sust Servo Cylinder
Next Assy: 27-85011-803
Problem: Static leak @ 100 psi - 50 drops per 24 .Iars.
Disposition: Replaced.

21 April 1962

BOI i LOX PURGE PARTS 13 April 62 21 April 62
BOI 2 INST/N ACTIVATOR CHANGE 20 April 62 21 April 62
BOI 7 IRL REQUIREMENTS 21 April 62
BOI 8 IRL REQUREMNTS 6 April 62 21 April 62
BOI 12 DRAIN TOPPING TANK 20 April 62 21 April 62
ClC 13494 27-17016-801 CHG 1B ECN-28559 19 April 62 21 April 62
CIC 13494 27-11691-831 CHG IA ECN 28541 19 April 62 21 April 62

F & CD/IR: #484014 Date: 4-21-62
Class Failure: Non-significant
P/N: 1940-6 - Retainer ring
Next Assy: 27-79082
Problem: 4 retainers missing
Disposition: Replaced

F & CD/IR: #484015 Date: 4-21-62
Class Failure: Minor
P/N: 1911-6-4 - Sleeve bolz
Next Assy: 27-79082
Problem: 4 bolts worn and distorted
Disposition: Replaced

UNCLASSIFIED

This d.S.of cotains information .1S n o wn es his mae t o on i 1 the EsplonagI tio n, Titl.
18. U. S.C..Sectioa 793 and 794. tho frinsnmission or revoaion of whIch in aay mann., to an unovuthlod personl Is pre~lbited by low



6.8-21

UNCLASSIFIED
23 April 1962

Date Planned Date Complete

27 11691 831 !A XDCR INSTL 20 April 62 23 April 62
BOI 8 DETRMINE AMOUN'T OF LEAK 23 April 62 23 April 62

27 17016 801 lB 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: 4-23-62
Class Failure: Non-significant
P/N: 55-01142-1 - Transducer skin temperature
Next Assy: 27-17016
Problem: Bro ken lead from heat sensing element
Disposition: Condemned

F & CD/IR: #4,48!6 Date: 4-23-62
Class Failure: Major
PiN: 59083 - Seal Loy
Next Assy: 27-7867
Problem: Blowing leak (PFAR S-293)
Disposition: Failure Analysis

24 April 1962

27 90534 BK lB LOX TOPPING LINE PROCEDURE 21 April 62 24 April 62
27 90574 BK 1C HYD FILL AND BLEED 20 April 62 24 April 62
27 93951 BK 2E BSTR & SUST TURBOPUMP 20 April 62 24 April 62

BOI 1 PC-3 AI1TUS.TMENT 21 April 62 24 April 62
BOI 2 REMOVE BSTR NAC COVER 19 April 62 24 April 62
BOI 3 REMOVE SLST BOOT 19 April 62 24 Apria 62
BOI 5 DUM LNf. 23 April 62 24 April 62
BOI 6 INSPECT Y DUCT 19 April 62 24 April 62
BOI 7 PURGE ENGINES 23 April 62 24 April 62
BOI 8 REPLACE IRID HYD LINES 20 April 62 24 April 62
BOI 9 iF. 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 14 TAKE LN2 SAMPLES 21 April 62 24 April 62
BOI 15 TAKE DEW POINT READING 23 April 62 24 April 62
BOI 62 MODIFY B! 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: 242001-855-120 - Pneu Hose Assy
Next Assy: Pneu test cart
Problem: Ruptured
Dispos itkon" Condemned

UNCLASSIFIED

Tis dw..c ..e t ce olo ns infot 7 t ae al o n atlI ef of i t. mn.,to oTR n Ing e the IEsp tibe Laws, T tle .
I1l. U.S.C.. SUdlon 793 and 794, the transmission or revelation of which in any manner to an wriclhortmil mo Is ltlbilld by I--H



~6.B-22

UNCLASSIFIED
- -25 April -1962

Date Planned Date Complete

7 0862o 819 !A DRaIN Par CO0unG UlIT 21 -trch 62 25 April 62
BOI 1 PE-RT 1'LSSIIE WORK 25 0il 62 25 April 62
BOI RECORD SILO 5AiNK 24 April 62 25 April 62
BOT 1 REPAIR WATER LFAK 25 ADril 62 25 April 62
BOI 2 DUMP IN2 FROM LOX TANK 24 April 62 -25 April 62
BOI 2 MPJ(E & II.ST CA'MERA BRAC=T 24 April 62 25 April 62
BOI 3 ADIST- CHILUTNOWN PRESSURE 24 April 62 25 April 62
BOI 3 REPLACE SEAL AND BOLT 24 April 62 25 April 62
BOi 3 CHEK YNEE INSTL 24 April 62 25 April 62
BOI 4 REPLACE SEAL ASSY 24 April 62 25 April 62
BOi 75 ACCOMPL:SH MWO 138203 2 April 62 25 April 62

26 April 1962

27 90583 BK ak C/O STORAGE T-ANK-LOX 25 April 62 26 April 62
27 90583 BK 2A FILL LOX TMK 26 April 62 26 April 62

BOI 1 CAL N1530P 25 April 62 26 April 62
BOI 1 C/O P1177T 23 April 62 26 April 62
BOI 1 FABRICATE CAM EA HOUSING 23 April 62 26 April 62
BOI 1 RE4OVE ENY CO1 MROL PLUG 18 April 62 26 April 62
1 OI 2 TORQUE RAPID LOAD BOLTS 25 April 62 26 April 62
BOI 3 C/O NL527T 26 April 62 26 April 62
BOI 5 C/O CAMER ELECTRICAL 26 April 62 26 April 62
BOI 6 ACCOMPLISH NOISE CHECK 26 April 62 26 April 62
BOI 12 REPLACE CHECK VALVES 26 April 62 26 April 62
BOI 13 C/o VOLITEJ VALVES 26 April 62 26 April 62
BOI 14 C/O BSTR TORQUE 26 April 62 26 April 62
EWR 33240 IDENTIFICATION PIATES 18 April 62 26 April 62
CIC 15016 7-08620-819 !A EO D 20 March 62 26 April 62

F & CD/IR: #48420 Date: L-26-62
Class Failure: Non-significant
'/N: 400964-7 - Body hypergol-sust.
Next Assy: 400120
Problem: 3/8" outlet tube fitting torqued 300 in/lbs should be 180 in/lbs.
Disposition: Adjusted

F & CD/IR: 711485 Date: 4-26-62
Class Failure: Minor
P/N: 55-01112-3 - Temperat4re transducer
Next Assy: Transducer installation
Problem: Open
Disposition: Design Review

UNCLASSIFIED

Ti decemon, cetaions information a0ecting the nalonat defense of the United States within the meaning of the £,plonaird Laws, lileW
18. U.S.C.. Section 79 rnd 794. the tranmission or revelation of whith in any manner to an unauthorized person Is prohibited by low.



6.8-23

UNCLASSIFIED
Y_ 26 April !962 (Continued)

F & CD/IR: 1#711!-86 Date: 4-26-62
Class Pilure: Mdnor
P/N: 4221 - Cable
Next Assy: Headset Assy.
Problem: Cords open
Disposition: Condemned

27 April 1962

Date Planned Date Complete

27 90534 BK lB LOX 'IPPINt'- C-_AW FILL 23 April 62 27 April 62
27 90534 BK 1B TOPPING: TAK C/O 25 April 62 27 April 62
27 93936 BK HYPF.rCL I.-L 26 April 62 27 April 62

BOI 4 RE-INSTiL P1773P 27 April 62 27 April 62
BO01 8 INS '"-RU N SiAL-NG-"VLVS 29 April 62 27 April 62
BOi 12 IN1AALL XDCR 27 April 62 27 April 62
BOI 17 0/0 VRN VALVES 27 April 62 27 April 62
BOI 19 REMO E VERN Y-?ERGiS 27 April 62 27 April 62
BOI 20 REVE BSTR HYPERGOIS 27 April 62 27 April 62
ECN 28601 INSTL LUBE T.I FMPERATUJRE 26 April 62 27 April 62
ECN 28602 INSTL Ti1-BISTOR 26 April 62 27 April 62
ECN 28603 INSTL TiER USTOR 26 April 62 27 April 62
CC 90297 27-12751 EON 28601 25 Aprii 62 27 April 62
CC 90297 27-12748 ECN 28602 25 April 62 27 April 62
ClC 90297 27-12753 ECN 28603 25 April 62 27 April 62

F & CD/IR: #484023 Date: 4-27-62
Class Failure: Major
P/N: 27-02405-1 - Valve Assy - check
Next Assy: 27-24009
Problem: Leak-body & flange - 300 psig-two 1/4" bubbles per/sec.

Disposition: Replaced

F & CD/IR: #484024 Date.. 4-27-62
P/N: 553700 - Regulator
Next Assy: 554128

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

F & CD/IR: #484o25 Date: 4-27-62

P/N: 305341 - Lox relief valve
Next Assy: 650040
Problem: Relief vlv. sticks in open pos.-Lox solo bottle.

UNCLASSIFIED

This dcvment contoins informalton lhot .. Unir a he . 1 the EsoIonatld Lows, Tile.
18, U.S.C., Seclon 793 ond 794. the transnission or revelation of which in any monrw to an unouthorized person Is prohibited by law.



6.8-24.

UNCLASSIFIED
30 April 1962

Date Planned Date Complete

BOI 12 c0io P771P 30 April 62 30 April 62
BOI 13 CHE1K WIRE TAB LIST 30 April 62 30 April 62
BOI 18 LEAK CGfCK \,ER :17S 27 April 62 30 April 62
BOI 24 REPU-AE 5 1D 1-., 27 April 62 30 April 62
BOI 29 REWORK DXNPENER ASSY 30 April 62 30 April 62
ClC _494 2--1169o ECN 28535 27 April 62 30 April 62

F & CD/IR: #565359 a : £- -
Class Failure: "on -signtif cant
P/IF: 27-021105-1 - Vlv. Thezk
Next Assy: 27-24009
Problem: Contamirnatea. received Lmoroperiy packaged (No replacement)
Disposition: Depot Re,-air

1 May 1962

BOI 1 C/0 SENSOR STATION 6 1 May 62 1 may 62
BOI 2 SIGNAL POWER SUPPLY 1 May 62 1 May 62
BOI 4 A/P SERVO FN" EA'DR 27 April 62 1 May 62
BOI 6 MISSILE LlUT TaER 17 April 62 1 May 62
BOI 6 TEST OB.J-EO=,E PF102 30 April 62 1 May 62
BOI 7 -- REL-=F -FYV 30 April 62 1 May 62
BOI 8 INST XDCR 17 April 62 1 May 62
BOI 8 LEAK CHECK VERN LOX VLV 30 April 62 1 May 62
B0I 9 REPLACE VERN PNE REG 30 April 62 1 May 62
BOI 12 EPU .. SSURE i May 62 1 May 62
BOI 18 REPLACE IiERN SEAL 1 May 62 1 May 62
BOI 24 INST BRACKETS 30 March 62 1 -May 62
B0I 25 INS,T ThRUST SECTION INST/N 30 March 62 1 May 62

BOI 71 FABRICATE BRACKETS 30 March 62 1 May 62
BO 73 WPBRICAmE 1 4 CLAMPS 30 March 62 1 May 62
BOI 78 FABRICA-E NJTS ii April 62 1 May 62
ECN 28535 INST XDCR 30 April 62 1 May 62

F & CD/IR: #484026 - Date: 5-1-62
Class Failure: Non-significant
P/N: 27-85107-821 - Tubing inst!. Hyd.
Next Assy: 27-85100
Problem: MS 24393 Bulkheai unicns (3) instld. wrong
Disposition: Adjusted

F & CD/IR: #711498 Date: 5-.-62
Class Failure: Non-signifLLan5
P/N: 55-01142-1 - Trae-sduter skin -emper:ture
Next Assy: 27-17016
Problem: Lead broken during installation
Disposition: Con emn NCLASS!F!ED

This document contgtns information ofocting the national defense of the United States w Ithin the meoning of the Esplono#*t ows, Title
1. U.S.C., Section 793 ond 794, the fransnitslon or revelation of which in any manner tM an unonuthorlzed person Is pmohlbled by low.



6.8-25

UNCLASSIFIED
! May 1962 (Jont.tAued)

F & CD/1R. 84030 Date: 5-1-62
Class Failure: Minor
P/N: 2h2301.-855--20 - Pneu. Hose Assy.
Next Assy: Pneu Ies , .art
Problem: Ruptk.red
Disposltion: Condemned

F & CD/IR: #&847-7 Date: 5-1-62
Class Failure: rnon-signififcant
P/N: 27-23571-839 - Seal
Next Assy: 27-21004
Problem: One time use item
Disposition: Condemned

F & CD/T: #L8&028 Date: 5-1-62
Class Failure: Non-signifIcant
PIN: P7-23,57-843- Seal
Next Assy: 272!)904
Problem: One time use item
Disposition: Condemned

F & CD/IR: 18L-O29 Date- 5.-_-2
Class Failure: Non-sigr.ifi-ant
P/N: 27-235 71-81h - Seal
Next Assy: 27-2100
Problem: One time use item
Disposition: Zondemned

2 May 1962
Date Planned Date Complete

BOI 19 LEAK CHECK VERN LOX HOSE 1 May 62 2 May 62
CIC 16240 VA..A22888 A 7-6 5 '12 12 April 62 2 May 62
CiC 16240 TVA-A23505 A 7-65412 12 April 62 2 May 62
CiC 1624o TVA-A23578 A 27-61180 12 April 62 2 may 62
CIC 16899 27-60177..] lB ECN 28573 19 April 62 2 May 62

F & CD/IR: #711500 Date: 5-2-62
Class Failure- Minor
P/N: HR-16 - Solenoid Switch
Next Assy: Launcher Boost Unit
Problem: Intermittent
Disposition: Condemned

F & CD/IR: '#481-031 Date: '-2-62
Class Failure: Non-significant
P/N: 83-6790C'-099 - Gasket
Next Assy: -7-2k)09
Problem: Distorted UNCLASSIFIED
Disposition. Conde.

This decumeni contains ,nformaion affecting the natlonal defense of the United States within the meaning of the Espionage Laws, Title
18. U.S.C.. Section 793 and 794, the tronsission or revelution of which in any manner to an unavthodlsed Peen Is prohibited by low.



6.8-26

3 Iay 1962 Date Planned Date Complete

27 90531 BK 13 FWL L0X TANK 26 April 62 .3 may 62
BOI 5 REMOVE SUSTAIBR BOOT 27 April 62 3 May 62
BOI 5 RAPID LOX LOADING 21 April 62 3 may 62
BOI 24 -fD F=, AND BLEED 2 may 62 3 May 62
BOI 26 LOX REIG EOW 2 .vay 62 3 may 62
BOI 29 ADj-T !OX DUCT STRUT 3 f.L- 62 3 May 62
01C 16240 2 -60499- 50 1B EO 213672 12 April 62 3 May 62

F & CD/IR: #4 't-53 Date: 5- -62
Class Failure: Minor
P/N: 27-06220-1
Part Name: Diff Press Indica-tor
Next Assy: Pr-eu System
Problem: Can'+. adjust to full (ele
Disposition: Design Revlew

4 May 1962

7 19634 1 IA INST X!R 4 May 62 4 May 62
27 27090 1 1F LOX XFER LTNES 9 March 62 4 May 62

BOI I Y DUCT -ZBAL CiECK 1 May 62 4 May 62
BOI 6 RMOVE XDiX; 23 Feb. 62 4 May 62
BOI 13 C/O PC-3 4 ay 62 4 May 62
BOI 28 REMOVE FUEL VALVE 3 may 62 4 May 62
BOI 32 (CIIBAL TEST PREPARATION 3 May 62 4 May 62
BOI 33 SUST PUMP ADAPTER 3 May 62 4 May 62
BOI 34 SUST LOX PUMP ADAPTFR 3 May 62 4 May 62
BOI 37 FUEL PUMP INLET DUCT 3 May 62 4 May 62
BOI 39 HPU FD FILL AND BLEED 3 May 62 4 May 62
TVA A22888 A SITE POWER SYSTEM 12 April 62 4 May 62
TVA P23505 A SITE POER SYSTEM 12 April 62 4 May 62
TVA A23578 A CANCEL 12 April 62 4 May 62

F & CD/IR: #484o55 Date: 5-4-62
Class Failure: Minor
P/N: 3L2104 - Belt
Next Assy: 7-18137-i
Problem: Belt deteriorated
Disposition: Condemned

F & CD/IR: #484032 Date: 5-4-62

Class Failure: Non-significant
P/N: 27-23571-843 - Seal
Next Assy: 27-21004
Problem: Gasket distorted
Disposition: Condemned

UNCLASSIFIED

This docunmen contalo in fo n esneln .4 kpINhlas Laws, Title
18, U.S.C.. Section 793 and 794, the transmission at revelation of which in ony manner to an un*thwriozd persen Is prohibited by low.



6.8-27

UNCLASSIFIED
5 May 1962

Date Planned Date Complete

7 17053 508 03 'IS-RV . N';-2AION 4 May 62 5 May 62
7 17053 508 04 ISi;RuDfAT.ON 4 May 62 5 May 62
7 17053 500 02 INSTRUMPh'-A.iON 4 may 62 5 My 62

27 60498 500 1B FLR SY S:2 13 April 62 5 May 62
BOI 3 SUPPORTK 'iTAL TEST I May 62 5 May 62
BOI 3 REPIACE -BE0K VAIWES 26 April 62 5 May 62
BOI f E= f 3RRiW 25 April 62 5 May 62
BOI 4 REMOne 11ALNF-0.SS lACING 5 iLay 62 5 May 62
BOi 5 REPLACE DEiEJ2 :;E WIRE 5 May 62 5 May 62
BOI 6 VE.' -3092 TEST CART 1 May 62 5 May 62
BOX 7 REPARE FOR G1 ._A TEST 1 May 62 5 May 62
BOI 7 REPAUL. DOOR 0% LA7,NCHER BOOST UNIT 2 May 62 5 May 62
BOI 9 RELOCA:E ?L50., 4 may 62 5 May 62
BO, 9 PREPARE 7 0.CM3AL TEST 2 May 62 5 May 62
BOI 10 --TSE L T -ES C-"K 3 may 62 5 ay 62
BOi 1 LEAK . -ECK BO.E'IN. GASKET 2 may 62 5 may 62
BOi 13 BLEED SII 1N2 SUPPLY 1 May 62 5 May 62
BOY I4 SUPPO' ::SRiENI !IAIN 1 may 62 5 May 62
BOI !3 DRAIN -PUEL 4 Yay 62 5 May 62
30i 15 SUPPORT A/? May 62 5 May 62
301 .- ;7-2CO02-5O2 ADjSTMENT 5 MaY 5 may 62
BOI 21 C/0 AxLxA,1ER BOOS.TER UNIT 2 May 62 5 Maj 62
BOI 22 S'.?P0R1 27-2301-501 5 May 62 5 May 62
BOI 31 ZLEAN SUE?1- DUCT FIANCE 3 May 62 5 May 62
BOi 36 BAY< FLA ,CE F'EL DUCT2 3 may 62 5 May 62
BOI 38 SUS9 [:.*tAER ASSY 3 May 62 5 May 62
BOI 76 VEBR!7' 0T.LE READINGS 15 Jar. 62 5 May 62

BOI 80 FABRiXATE CkMERA BOXES 20 April 62 5 May 62
BOI 82 FAERX2A_-E BLA K Fl ANGE 2 May 62 5 May .2
B01 83 CAmeRAS 3 May 62 5 May 62
BOI 8 CAMERAS 3 May 62 5 May 62
BOI 85 FABR.CA'E BRA.-KETS 3 May 62 5 May 62
BOI 89 FUEL STA.CY;NG J1J 3 May 62 5 May 62
Cc 16876 27-21003-.01 CHI. AH ECN 25431 2 May 62 5 May 62

S 267 27-2:. 3-5 C.,. AJ EON 2543. 2 May 62 5 May 62

F & CD/IR: #48kO3 3 Date: 5-5-62
Class Failure: Minor
PIN: 27-23545-801 - Dampener Assy
Next Assy: 27- 2004-51
Problem: Inconsistant ssatiz fr.c..c. of 50 5 lbs
Disposition: Replaced

This dqhument cotigins jatmotic., affecting the national defense a Ithe United States within th, meaning of te' Espilneol Laws, Title
Is. U. .C.. SectioA 793 and 794. the transmission or revelation of which in any monner tlan unahorlted perl4n to prohlbiltd by law.



66.8-28

UNCLASSIFIED

5 May i962 (ContInued)

F & COD/IR: #484o56 Date: 5-5-.6-:
Class Failure No'-sia f ':a t
P/N: 7-69507 -" Electrica- Har.ess
Next Assy: Test Rol!Pit- h Pr-ra) r
Problem- Human error - Puw- -, -. AC 3n wire
Disposition: Replazed

6 May 1962 Date Planned Date Complete

27 21002 502 A- Bi tEL, SIA,!NJ SECEOFF VLV 2 May 62 6 may 62
27 21003 501 AF 32 FUEI STAGING SH10-FF VLV 2 May 62 6 M.vay 62

BOI 1 F DUCT GD/BAT CHECK 4 y 62 6 May 62
BOL 3 REI!FORCE AC.ELOEROM ER BFACK1TS 5 may 62 6 May 62
BOI 6 REPLACE WIRE 5 MaY 62 6 May 62
BOI 7 REPLACE WIRE AIND CO aiONENTS 5 May 62 6 May 62
BOI 8 REPAIR ARINESS 5 May 62 6 may 62
BOI 9 REPLAZE SATIkON 7 SELECTOR SWITCH 6 May 62 6 May 62
BOI 18 SjiP0RT :C 2-i33-501 5 May 62 6 May 62

F & CD/IR: #484034 Date: 5-6-62
Class Failure: Minor
P/N: 27-235Lc-801 - Dampener Assy
Next Assy: 27-2, l, O-5
Problem: Erratic sta--'c fri&c.ion of 35 t.o 60 lbs.
Disposition: Not indicated

F & CD/IR: ,484035 Date: 5-6-62
Class Failure: Minor
P/N: TJL 1400 HG - Thermovalve
Nexy Assy: Air cool system
Problem: Can't adjust %o i:,._ -zai-
Disposition: Design Review

7 May 1962

7 17053 508 05 INSTRUIENTATION 7 May 62 7 May 62
7 17053 508 2 INS.1RTJ ENT.ATION 3 May 62 7 May 62
27 21001 501 B1 REMOIE LOX DUC INSTL 2 May 62 7 May 62
27 94476 BK 1B PRECOUNT OPERATIONS 4 May 62 7 May 62

BOI 5 INS1L OF P--Os ON LOX DUCT 7 May 62 7 May .62
BOI 10 LAU.NCHER BOOSTER LNIT SELECTOR

SWITCH 7 May 62 7 May 62
BOI 11 G/0 LV P- 0 7 May 62 7 May 62
301 12 BST!R *X LOX OCiEK Vi!V 4 May 62 7 May 62
BOT 13 LOX SYSTEM REWORK 22 Feb 62 7 May 62
B0I 13 ¢/O POD COOLER TEI0ERMO -VL,'S 7 May 62 7 May 62
BO1 14 REMOVE 27-27090-87 26 Feb 62 7 May 62
B0I 15 VEI- Y/SSLE TANK PRESSURES 5 May 62 7 may 62

AQC1r7ED

This deaime"nt cntains information affecting the national defense of the Unitod States within the meaeing of the splonogd Lw., Title
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Date Planned Dute Complete

20, "-" E: A..i BEPLA.: 7-2 AlRU-8oi. 5 May 62 7 May 62
2,r ;.PESI- ,XSL, TA:JKS 5 May 62 7 .ay 62

'OI En.3 S LOX DY!CT 3 ,y 62 7 miy 62
30. SCR]3E F?? FUIL ~TU,:S 7 May 62 7 M.ay 62

F&C),I : -ri'~

F Z. CD,' . . C. .- '

:'-; As --

!IF ' " . .. . ..

P):S P: (I -,
-'. : / y "- -̂ ',i,. .

rcblem.
T cs s. ..i-

F- CJ/f'!. - :'-' D
Class V- ilure. -t

I . . .1, l . ." : t

Fzobie.h 2,ranc; bDx : ;.;d .,:,

SM~v 1)C"2

7 'CS3 ,' !A 'J707E CU:F SYSTEM 9 March 62 8 Mtay 62
27 _iy: ... ". IACE B) 2TAjTh UOF' 2 May 62 8 May 62I =.', SIRrl- FF VIT.2Ma

-- ,' - ', " ... . I F:r',, -,' Mt" ",

217 -. QD" 3'._ .. .. ,,--.,-.. 3~..,_ , ,v ACt,TOR 2 May 62 8 14ay 62
2... ...7,O A T .G, S1UIOFF VL;" AC.UA.OI LUG 2 May 62 8 May 62

BO... , XDC3 PuT:: 27 April 62 8 May 62
BCI 21 .U7:CRT 2-210,.,-504 5 May 62 8 May 62
BOI 23 U OR 1 27-2CZ1-502 5 M4ay 62 8 May 62
BO -7 i2T, ,,RA %. -.- -S 6 may 62 8 May 62
di 30 S-';T BIED FOR: LEhAK CHECK 7 May 62 3 Miay 62

BO1 32 ,K CH CK IS71-ILE -ANKS 7 yey 62 8 M-lay 62
DO 1 _ 3 May 62 3 May 62LJ LAssFE

This docvnt contains ,nfarmoti.. *r hi trl o t the meonlnt of ths.spIona1e Lows. Title
18. U.S.C.. Section 793 ond 794. the tranimissi n or rewelotio of which in any nanner to 4h unavthoteltd person Is Prohibited by low.
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8 May 1962 (Continue- ) Date Planned Date Complete

BOI 35 SJPPORT B2 STAGING VALVE 7 May 62 8 May 62
BOI 36 REPLACE TUBE 7 My 62 8 May 62
BOI 37 MODIFY ACGELERCIETER 7 May 62 8 May 62
BOI 38 MODIFY FUEL STAGING VALVE 7 ay 62 8 May 62
BOI 39 V ET MISSILE TANK 8 May 62 8 May 62
301 41 B. LOX STAGING VALVE 8 may 62 8 May 62
BOI 77 REMOVE IV527T 27 April 62 8 May 62
BOI '78 PROVIDE 8 VOLT EXCITATION 4 May 62 8 May 62
BOI 92 LOX STAGING VALVE 8 May 62 8 May 62
CIC 16876 27-Z13--504 EON 25431 2 May 62 8 May 62

F & CD/IR: #484042 Dates 5-8-2
Class Failure: Non-signiioant
P/N. 27-22C06-1 - VIv. Assy.
Next Assy: 27-210,04
Problem: Leakage ar Oud flange and flange bolts
Dispostcn: Fixed in pa:

9 962

7 17053 508 06 INSTRUNTATION 9 May 62 9 May 62
BOI 2 REMOVE FORWARD NACELLES 1 May 62 9 May 62
BOI 5 FABRICATE HOUSING 30 April 62 9 May 62
BOI 6 CAL GAGES 6 March 62 9 May 62
BOI 7 REMOVE L(W TANK WIPES 3 May 62 9 May 62
BOI 8 RFMGIE XDCR 4 May 62 9 May 62
BOI 8 RESSURIZE LOX STORAGE TANK 2 May 62 9 May 62
BOI 9 LOX STAGING VALVE 8 May 62 9 May 62
BOI .0 RE4IRE P1395S 4 MaY 62 9 May 62
BOI 12 CAi.,RA SUPPGRT BRACKET 6 May 62 9 May 62
BOI 34 ASSIST STAGING VALVE REMOVAL 7 May 62 9 May 62
BOI 14 WELD CAMWRA B0R 8 May 62 9 May 62
BOI 15 WELD MISSILE !U2 INT 8 May 62 9 ay 62
BOI 45 REPLACE SPGG 8 Yay 62 9 May 62
CIC 16495 27-Z7094-1 2A EO 212528 12 April 62 9 May 62

F & CD/IR: #484044 Dates 5-9-62
Class Failure: lori-significant
P/N: 27-81059-801 - Bottle shroud asoy
Next Assy: 27-81031
Problem: Cracked Weld.
Disposition: Repaired in place

F & CD/IR: #4-84045 Da e: 5-9-62
Class Failure: Major
P/N: 27-02102-23 - Valve assy - Lox F/D
Next Assy: 27-21001
Problem: (2) cracks from bcttom weld section19 Disposition: Failure Anaysis UNC! A'\  IhILU

This document contlino 2lT otho meaning of the Espionage taws, Title
18, U.S.C., Section 793 and 794, the transm ssion or revelation of which in any maner to on unauthorized person is prohibited by law.
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9 May 1962 (Continued)

F & CD/IR: #4/84064 Date 5--9-6L
Class Failure: Non-s"gni-i c"ant
P/N: 27-0212-23 - valve assy - / LX F'D
Next Assy: 27-%O-8i9
Problem: Pin F of J!l Reeptacle
Dispoel2t± on: a-,.

F & CD/IR: #/0J Date: ;--9-c 2
Class Failuress Non-signi-icant
P/N: 27-802L9-0 - Gasket
Next Assy Z7-8_..3
Prcblem: 4 gaskets cut
Dispositions Condemned

F & CD/IR2 #48,10,S. Date;s 5--4Class Failure: N"-s± .can"

P/113 KC;3-22...$P- Ele i ..c Connes:.cr
Next Assy: A/P Mtn-i',e
Problem: Wire =-oksn
Disposition; Repaired

10 May 1962 Date Planned Date Complete

L 27 9C39) BK ZA FLUID SAMPLING PROCEDURE 3 May 62 10 May 62
27 937L B K IP LEAK CHECK LNZ SHROUDS 4 May 62 10 May 62
BOI 4 CAMERA BRACEETRY 25 April 62 10 May 62
BOi 4 ADLJIST CAMRA BRACKETRY 27 April 62 10 May 62
BOI 20 INSTALL CAMERA BOX 24 April 62 10 May 62
BOI 22 REPLACE XDCR 10 May 62 10 May 62
BOI 13 INSTALL SANBORN 10 May 62 10 May 62
BOI 33 SCRIBE VALVE 7 May 62 10 May 62
BOI REPLACE SHAFT 8 May 62 10 May 62
BOI 47 LEAK CHECK BOI 46 9 May 62 10 May 62
BOI 48 PERMIT FUEL TANKING 9 May 62 10 May 62
BOX 49 LEAKING F/D VALVE 10 May 62 10 May 62
BOI 51 VENT LOX STOPAGE TANK 10 May 62 10 May 62

F & CD/IRs #484049 Dati.i 5- Z-o2
Class Failure: Maj or
P/N: 27-021C2-23 - Viv assy - Lox F/D
Next Assy: 27-210Q2
Problem: Internal leazage when -. osed
Disposition: Failure Analysis

Thi docvmsRt conllns gnaf fot
the 

EpI .
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10 May 1962 (Continued)

F & CD/IR: #489197 Date: 5-10-62
Clas3 Failure: Non-signi°icant
P/N: 27-23552-7 - Rcd End
Next Assy: 27-23556
Problem: Rod end bent

Dispositicn: Conde= ed

SMay 1962 Date Planned Date Complete

27 90574 BK IC GRCJND & AIRBCRNE F1.T. & BLEED 3 May 62 11 lay 62
27 93917 BK 2E FROPLC MATED IEAK TEST 27 April 62 11 May 62

NRD I. LNZ F~_ i . "czz e, beveen the
si-inez and bcoss.er 1 engines
inQa , issues a sclid stream
of watez wn-:en the vater is turned
on, l1 Yay 62 11 May 62

1My 1962

BOI 4. CHANGE 3AMERA LIGHT 12 May 62 12 May 62
BOI 5 REPAIR HYD LTNE 12 May 62 12 May 62
BOI 19 REPAIR ELECTRICAL HARNESS 12 May 62 12 May 62
BOI 46 B2 NACELLE 12 Yay 62 12 May 62
BOI 47 INSPECTOR AID TO ENGINEERING 12 May 62 12 May 62
BOI 48 C/O N1528T 12 May 62 12 May 62
BOI 49 C/O AIRBORNE LOX REGULATOR 12 May 62 12 May 62

IR 565380 - The R/D 1C-6 sustaingr engine (S/N 222722) was damaged due to explosion
of missile. No replacement was needed.

15 NaY 1962

BOI 76 MEASURE FLANGE 5 April 62 15 May 62

F & CD/!R: #484017 Date: Not given
Class Failure: Non-significant
P/N: 56873 - Filter
Next Assy: 901202
Problem: MWO change
Disposition: Condemned

UNCLASSIFIED

ofte ntd tts wit a he meanig of th spionalleLasTil
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Presented J-n the fo!1cw'ng is a elronc-cgical2- ting of items planned, 'ut
have no indicated completion dateo

jOB Ti-7TLE DATE PLANNED

TVA A21283 REPLACE VALVE L-50 3-26-62

BOI 3 UPDATE RESP0NDER UNIT 4- 4-62
27 18527 2 A INSTALL XDGR 4- 6-62

27 27096 1D TANK PRESSURE LINE INSTL 4-26-62
27 27096 2 ,A AUXILIARY LINE INSTL 4-26-62

EON 28605 MISSILE LI1T PANEL ASSY 4-30-62
ECN 2862 INSTALL LGC CONTROLLER 4-30-62

27 49502 5 B STRUCTURAL AN MECHANICAL 5- 1-62
BOI . REWORK 28 V PjELAY 5- 1-62

27 9395: BK 2-E BOOSTER AND SUSTAINER 5- 3-62
BOI L2 )MF! ROOM TE.? . OUTPJT 5- 4-62
BOI 2 UEL SHUTCFF VALVE 5- 4-62
BOI 16 SUPPORT ... A 5- 5-62
BOI 17 MOUNT CAMWE 5- 5-62
BO! 24 REOCATF C01 ERA MO1TING PLATE 5- 5L62
BOI 86 FABRICATE COVER PLATE 5- 5-62
BOI 26 MOUNT CAMERA 5- 6-62
BOI INSALL CAMERA BRACKET 5- 6-62
BOI 6 RELOCATE 'P2-79T 5- 7-62
BO 29 SUSTA-INM DUCT FLANGE 5- 7-62

BOI 31 HOLE -N CAMERA BOX 5- 7-62
BO 85 FABRICATE ACCELEROMETER BRACKET 5- 7-62
BOi 7 INSTALL ACCELEROMETER 5- 8-62
BOI 10 FUEL STAGING VALVE 5- 8-62

B01 42 LOX STAGING VALVE 5- 8-62
BOI 43 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 PLATES 5- 8-62
BOI 96 FABRICATE BRACKET AND PLATES 5- 8-62
BOI 93 LOX STAGING VALVE 5- 9-62
27 90534 BK .3 LOX TOPPING TANK 5-11-62

301 9 LOX STAGING VALVE 5-11-62
TVA 21269 A CABLE UNAVAILABLE 5-11-62
TVA 21270 A CABLE NCY AVAILABLE 5-11-62
27 93910 BK 2B GROUND A/B PNEUMATIC SYSTEM 1922 5-12-62

BOI 90 5-17-62
ECN 28609 TRANS INSTALLATION BOI 21, 19, 45 5-24-62
ECN 26560 TRANS INSTALLATION BOI 12 5-24-62

UNCLAQIFIED
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6.9 INVESTIGATION BOARD AND COl@ITTEE ASSIGNMENTS

At the request of C31. H. Bo Moose, President of the Accident
investigation Beard, formal working committees were formed in
the fo-11owing areas. Airborne Hardware, Documentation, Explosive
Forces and Yie7,d TGSE and Fat,'ilitles Hardware, and Data Investi-
gation. Compiled in this section are a listing of the delegated
;:committee memoers and the x fanctaonso

qkUNCL Aqq!FIED
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Z ACCIDENT INVESTIGATION BOARD

Col H. E. Moose, RWRIJ, President Mr. F. To Gardner, GD/A, Member

Lt Cel G. W. Johnnson, RWRUE, Member 1Ir. S. Zeenkov; GD/A, Member

Maj F. A. Silvasy, R1RUE, Investigation Officer Mr. D. M. McGray, STL, Member

2 Lt L. R, enite, RPWRU-:, Re-ordei Mr. A. Chase, Rocketdyne, Member

aj C. W. Flande.-s -UAIMS; Member (NV) Mr. So Simpson, Acoustica, Member

Mr. E. R, Roth, AFii4S, Member 'NV)

AIRBORIE HARDWARE Cli4MITTEE

R. G. Fillian - GD/n Cha: rn C. 0. Bennett - GD/A Design
Desi: gnee Mechanical

Capt. L. F. Giffo-d - USAF - C¢-Thazrmar D. I. Goetting - GD/A Design
Designee Electrical

C. H. Oliver - GD/A Propison R. F. Sprague - GD/A Designee
Flight Control

Re E. Masters - GD/A Pneuiatic i K, King - GD/A Prop. Design

P. R. Battenberg - GD/A hyd-rauis Ai.rframe Do Ho-ward - GD/A Pneumatic Design

J. Re Rose -GD/A Ee:tr'caL R. Stocklosa -GD/A Hydraulic
Design

D. Wo Burright - GD/A Operaticns Su:pport A. Morse - GD/A Flt Control Design

L. P. Birse - GD/A Inspection Dav-- Bradley - GD/A

T. J. Coljirs - 31L Hyt Graham - STL

J. Ruppert - NAA/Rocketdyne Joe Green - STL

Go Oetken - AFQC Sidney Berman - AFiFS

S. Simpson - Acoustica Associates Dcu Eddy - Rocketdyne

DOCUMENTATION COMTTFE

W. W, Johmston - GD/A - Chalrman

Capt. L, F. Gifford -, USAF - Cc-rikairmanr.

W. J. Sweitzer - GD/A

U NOCL AVE D
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WESTIGATION TEAM - EXPLOSIVE FORC AND YIELD

A. N. Hatch - GD/A 595-1 Aerothermo Dynamics E. D. Frost - GD/A

L. V. Feigenbutz - GD/A 595-1 Aerothermo Dynamics Don Endsley - AFIGS

W, M. Smalley - Aero Space Corp. Gus S. Economy - DIG/Safety AFIYS

W. Pfanner - GD/A Structional Analysis

TGSE AND FACILITIES HARDWARE COMMITTEE

F. J. Stewart - GD/A Chairman K. Cannestra - GD/A Electrical-
Facilities

J. Me MacDonald - GD/A Co-Chairman G. Oetken - AFQC

R. Richards - GD/A Material J. H. Ruppert - NAA/Rocketdyne

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 J. W. Taylor/L. Birse - GD/A
SPln Inspection

F. A. Derango - GD/A Design Mechanical S. Chavez -GD/A Plant Engineering

E. A. Zdvorak - GD/A Mechanical - Facilities D. Morgan - GD/A Safety

C. Frasher - GD/A S-4 Centaur

DATA CUMITTEE

H. L. Obertreis - GD/A Test Evaluation - Chairman C. L. Hyde - GD/A (Syc.)
Pneumatics

A. Chase - NAA/Rocketdyne - Co-Chairman E. J, Dubat6wski - GD/A (Syc.)
Hkyd±aulics-

G, 0. Christ - GD/A Instrumentation Airframe

I. F. Littman - STL 0. D. Westfall - GD/A (Syc.)

Flight Control

D. M. Mcray -STL V. Co Knarreborg - GD/A (Syc.)
Operations

D. W. Healy - GD/A Test Evaluation Support -
Instrumentation

S. Simpson - Acoustica Associates Lt. L. B. Haws - AFPRO

G. Oetken - AFQC K. King - GD/A Prop. Design

W. J. Sweitzer - GD/A (Syc.) Propulsion D. Howard - GD/A Pneumatics Design

R. Stockloda - GD/A 3drauic Design A. Morse - GD/A Flt Control Design

This decument tMsts Information .! ntonal defense of the United Stoe.W iilhin the meaning of the Esplono ws. Lt ie
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6.1.0 WITNESS INTERROGATION

This section is a docuentation of the pertinent comments presented, by
the witnesses of the Missile IF mishap, during a post run interrogation.

I was positioned directly behirA the Launch Officer's Console with a view
of the lower portion of the missile available to me through the blockhouse
windows. LOG indicators appeared normal throughout "7commit start" count-
down util after the 'T-On callout. My attention shifted to the windows
before ignition. Immediately after ignition, a billowing fire appeared
on the left slae of the booster section (as viewed from the blockhouse),
cutoff and water were calla for and the explosion(s) occurred. The sub-
sequent shock-14ave uas prominent in the blockhovse.

Signed - Seymour Zvenkcv Asst. Proj. Engineer 5/13/62

1. In Electronics Room
2. Acoustica Console
3 Everything normal, and on control
4. Explosion

Signed - W. M. Skow, Clock No. 83993 5/13/62

My Station - Esterline Angus Recorders in DO-34, 1 to 4, DO-35 1 to 4.
Eight (8) of the above recorders operated well throughout the run. From
Commit Start to the time of the explosionsI was watching the recorders
one (1) through four (4) in DO-34. I did not observe any cutoffs during
this time. The records on EAcs man bear this out. The people in the
back bay Browns were calm and stayed on their recorders until they were
secured.

Signed - Go A., Thecbald, Clock No. 89727 5/13/62

I was operating the communicati-on console on this date, as marked above.
Standing near the console 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 clicking quite fast. I reached over and switch-
ed the power off on our Kellogg power supply, switched off all the communi-
cations lines running to the stand and area. After removing the shorts
from the outside area, I managed to get communications established between
Security & Blockhouse area. I removed PA from Sl area and switched in S4
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

3; UN~!AQC 171FD
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roll after completing the rest of the Reel #1 Side 2. I also installed
a 28 volt power supply to operate the console, after main 28 volt power
went off, with the pe;iesion of my surervisoro

Signed - To A. Sickich, Clock No. 83340 5/13/62

Autopilot Control Console & Hydraulic Console Operator - All observations
on above consoles were n:rmal and per countdown. All call-out commands
were normal and on time. Programmer run time meter started running at
ignition start and I started call-out time. As I recall, immediately after
the count of two seconds, there were several call-outs either in the block-
house or on the coimand net. At this time, I ceased the time call out and
heard the explosion. To the best of my knowledge hydraulics 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 ' as granted and panel power was secured.

Signed - James A, Casto, Clock No. 22634 5/13/62

I was stationed at the Auxiilary Control Panel and everything was normal.
Ignition was approximately two seconds past zero time. Approximately one
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, Clock No. 57588 5/13/62

I was Firex and Flame Deflector operator at the time of explosion. Every-
thing was norma4 until after the explosionon both panels. I was watching
the water pressure meters and coul.d see nothing. I heard the test conductor
call "all water on" just prior to the explosion and started all water 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,
DO-33 Measurement numberss P1212D, N1515P, P1213D, P1002P, PlOOlP P1098D,
PIOO4P. PlOO3P F1365T.

All measurements looked normaL As countdown monitor said "0", 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
command net and then an explosioni This was from 3 to 5 seconds after ig-
nition start. After explosion all measurements went out. The blockhouse

UNCLASSIFIED

This document cotains information affecting the national defense of the United States wi n the neg o| the Enloog. LawsI Itt.

is, U.S.C , secoion 793 and 794, the tronsmission or revelation of which in any manr to an unauthorized peson Is prohtbited by law.



SI6.10-3

UNCLASSIFIED
shook and the air 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 DO-23 & DO-25.
fill looked normal. At enZIne start I was watching the 2 redline measure-
ments PI473P, BI Lo Pr Lubt, Oil and PI279P, B2 Lo Pr Lube Oil. Both
measurements started up scale. 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.

Signed - A. R. MacGregor, Clock No. 59299 5/13/62

Fuel Tanking Panel
Purge Panel

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
flames 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 lights
went dim and the TV monitor went to just a raster.

Signed - Edward Miller, Clock No. 64649 5/13/62

RCC Operator - Everything was normal on RCC between commit start and igni-
tion. Seconds after ignition start, all binary counters commenced counting.
Cutoff was observed on Channel B!A only. In my mind, this appeared after
the explosion.

Signed - Clarence S. Clayborne, Clock No, 24070 5/13/62

I was observing two redlines P1709T (S. GG Combustor) and P1465P (.s Lo Pr
Lube Oil Manifold) prior to start commit. During 10 sec. of start commit
and after 10 seconds 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 came 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 was
observing, P1682P, JI080P, U1081P and P1341P all appeared normal prior to
start commit. Then I focused my attention on the two redlines mentioned
above.

Signed - Ao V. Tangorra, Clock No. 89076 5/13/62

iUNCLASSIFIED
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I was assigned to be the roving instrumentation technician in the front
bay Brown area. At commit start I was looking at recorders in the general
area of bay DO-!8, DO-19 and DO-20. All measurements appeared normal until
the explosion.

Signed - E. J. Smith, ClocK No. 84533 5/13/62

Daring the hot run fIring S-1-613-14-01 I was operating the Instrumentation
Console. All instrumen ,ation was on fast. At T-158S, run cameras switch
T-2 was activated. soon afterwards at T-8S ignition, stage cameras T-l
switch was activated. Also, at T-5ST/S camera T-4 switch was activated.
All instrumentation prior to ignition start was GO over the command net.
To me, ignition starL sounded good and as I raised my eyes from the con-
sole a couple of seconds later, all I saw was a yellow flash at the block-
house windows.

Signed - Ronald J. Magaisi Clock No. 59567 5/13/62

Assignment Brown Recorders
Locationc D04b, 479 48, Back Bay Brown Area
Measurements F1368T, Pl951T. F1356, P1096D. N1790T, F1353T, F1285?P F1286P,

F1355P
"- -Up to commit start and after, all nine of these recorders were normal until

the explosion, 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 normal. We went through
commit start and the final countdown with no holds. We got to zero and
went past zero, 1 or 2 seconds and had ignition start. Ever-Ything seemed
to be running OK. There was a cutoff and then there was an explosion.

My assignment was watching the back up FM tape in D076 and D077 bays also
to watch the Sanborn recorder in bay D078. There were a number of STL
people observing the measuremnents on the Sanborn recorder in D078. I was
looking at P1095D and P1097Do I noticed slight oscillation on P1095D but
it was not close to being out of band and I believe 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 FM back up tapes operated OF. all the time until we had power failur3
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
estimate it was an hour and a half before this Run I opened the back of the
RCC cabinet. I aluays remember it being open before to give the eouipment

U N 'C F IED
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ventilation and tc let it run cooler. When I noticed it closed I opened

the bact door end I put zy hand on one of the power chassis and it was hot.
I could not leave my hand on it so I left the door open.

Signed - Bayard J. Rehkopf, Clock No. 76110 5/13/62

1. From c:,mit start to zero time, the 1st and 2nd stage hydraulics
meas-uremsnts H1033F and I'4214oP were recording normal pressure of
225 p-sig* well within design operating 1d4tSo

2. At lero time, I recall hearing the Autopilot Tape Reader function and
perhaps 1or 2 seconds later, siwmltaneous with the test conductor's
command of 'water on'. A bright (whitish) light was perceived out of
the corner of my eye.

3. At this moment HlJ,2? be a2e e.ratic spiking upscale and H1033P spiking
dov~a!. I actuatbd my cuoff button.

4. The U-ast wave hi' i.ne cl- zsnouse and shortly thereafter power was
shut down.

Signed -L. B. Smith, Cica No. 84 772 5/13/62

Subject Observations of Brcwn Recorders during Run Sl-613-14-O1
Ref: Masuremente P1232P. P!F30D, P1529Dp PlPT4P1, P1027P & P1030P

Dring Run Sl-61314-Oi - was obser-7ing the Brown recorders and the
following is a statement of my observations:

All meas-frements were fun:ticning normally from commit start until ignition
start. 'From commit start until T-0. I was paying particular attention to
P1474P (V control press regulator) to make sure it stayed within the limits
of 555 to 625 p3ig. At T.-O, i shifted my attention to my two redline cut-
offs, P1232? and P1830D. At ig ltion start P1830D came off 0 deg and went
up to approximately 75 deg, it then started on and then immediately after,
the explosion took plase.

Signed E. A. Leonard, Clock No. 56761 5/13/62

1. I was assigned the following recorders for the subject run.
F10llP Lox press discharge
F1009P Fuel Press Disch
N1530P Lox Topping Tanic Level
F1182P Lox Ulage Pres.ura
CP1017P S4 lox Boost Pump In
ClO19P S4 LH2 Boost Pump In

2. Al! measurements were normal untll the explosion. Then, all lost indi-
cation excep- ]P1017P and CP1019P, which still indicated normal tank
pressure untia bay power was secared.

UNCLASSIFIED
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4Signed -R. 0. Palme;-2 Clo~ak N,-. 70989 5/13/62

Measue ment s 1&nv*o7.e *"9
P1 677T Edi6(-r. LC-oD -No;zAl (Rd iz)

PI71 2T B2 Na_-, AD2b. Horna± Rl .f~
X! 5091 Lyi_ TP, T-'. Ctl. It - Peggsd Nee. (-325c deg)

All) temps pagge ! pos5t-:- at v, sz t he same time of bat

Silgn Dd - Wi2Jlisa l and:, lc, k N% s3-45 5/13/62

Fro-m 's-;art commi.t ±~~~ zr ev-erythizg seemed normal in FM area.
do not have s=:u.mSS're-Ment, to look at eXCept for all volume

Unt meters for si?-2. l l all four YX tape recresadlk
state ~efre ;i:~gJ.-:ed ±:ma'L. Aftez tvo or three seconds of

±gniZc~ art ~e:_as'.-~ue and a-*- the same time all levels at
vlizzne un~mete'r o- ')sAizg all signr.is.

Signed - N. Do 'aG31_ ->-k N-; 55230 5/13/62

imme-diately ltef.:s s,.i~ rt; _ che~hed all front bay Brown recorders
and TV systems, and vas s z~at~ha-. all were running properly. I noticed
on the TV moniJ't-;:z,ln a-, 1-ne fz. of zhe stand, flame which curled
up and ar-ound the- B.-2 V-1s13 -hob continued up to the explosion.
Folloving tho ~z~' I ~b& ZTV sy stums to see if any could be
used foz surveilf__anc ., Al!. cameras 74-sre daad so I cut all
power. to the cameras atI2 TV systam.,

Signed - John JeCf'ere, -Jr., MClk YNo. Z9513 5/13/62

F.-c:m 0lockhovuso obsez-4ercs ponsito',. the -,eat stand and missile appeared
normal iutil the -cmza:A c~f Igiinstart. There were so-me vapors appear-
ing paricdically :irthe aissUe in Quad I and 2 areas, which were
also beirg observed zr. the, IT monitxor. At the command of ignition start,
flames seem':kd to burst c-xL a!. arourL, the V2 engine, and B2 engine nacelle.
The B2 ong-'ns naci&L hea seemed to erupt in flames and the entire test
stand was then lost ot sigh-%- in flame and smk) The V2 engine did not
appeal- to have gained a str-y. condition.

Signed -T. Jones, Bjo0 0  ctesf Observr: 5/13/62

UNCLASSI FIED
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The missile and stand appeared normal in all respects through tanking and

during the one hour hold before firing. At the time of engine start B-I
and B-2 apparently went into igniticn start normally then billowed into
flames which seemed to roll, La both directions from B-2 under the entire
thrust section and up around the sides of B-2 nacelle and then B-1 nacelle.
This action was extremely fast and appeared as though it was an explosive
action. At this time I yelLed "nxplosion' in the phones, dropped down into
the tank, attempting to reach and push the cutoff button at the same time.
I did not push cutCff as he missile exploded before I could push the button.
My view of the sustainer vas hampered by the V-2 stand and fuel swivel. I
did not discern any V-2 ,gnition.

Signed -- E. may. North Tanx Observer, Clock No. 84224 5/13/62

At t.ime :ount zero, there appeared tc be a delay of ignition for several
sac_,,d. 71-he first appea:ance of fi.te appeared to be a lazy orange colored
flame rolling from bn.ath the fIxe ,all at B-- engine. The fire appeared
to grow in intensity ,'or 5- 3 st-conds completely covering Quad 1 & 2 -

boiling as high as V-2 eng .rE. Then came explosion, and immediately all
vision was obscred in the smoke and flame. Observance of the missile up
until the first appearance of flam. o indicated all conditions were normal
as seer. from the periscope.

Signed - R. L. Woods, Cloex No. 986OC 5/13/6'2

I was in the front part of the tank. looking out. Everything was normal
until ignition start, After ignition, black smoke rolled out, like the
engine started. Within ust a second a flash of fire, coming on both sides
of the smoke, like both boosters had caught on fire, with an explosion
following immediately. his fire on the boosters looked like it was on the
south side of the stand in Quad 3 and 4. I did not see the verniers start.

Signed - Joe Estebo, North Tank Observer, Clock No. 33529 5/13/62

During the one hour hold, all indiLations on FlOOP and F1003P were normal
at step two pressures. The last 25 minutes of the one hour hold I was re-
lieved for a unch period. I returned to my blockhouse station about 5
minutes before the end of the one hour hold, The time count progressed and
missile pressures were advanced to Step III pressures, normal. The time
continued and missile p;'essures went to internal and still were normal. I
heard ignition start and 3ast a fraction of a second after, I heard cutoff
and fire. Then I heard Roy Killian call for all water on. After that sen-
tence, missile lox tank and fuel tank pressures started to drop at about the
same time. When they got into the red zone, I hit the cutoff button. Until
that time all indicaticns vere 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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th ,~er thm~st 36,;tio: q~ +.hz riss'.Lt, s~vash i .~ a epre

that the w~~ias appromAte3-y '?8 -x the5 6.,~ ;)f the thr-.st sSot'ou.
The cet onduxctor seid that ',e hed thj.s coel!i,n befo:rs- It was felt

thtthis coz.-Iton v~as OR~, are- the ',.antds,)v was sta.-ced again.

S~~n~2 -' FankT. Azno~ q Rscorc' F$031P an 2'1033 C ock No. 1042

e~;.a n.:- 'I~ring C' ' bozlster onginB then fize explc3ed
altax vidt ,*,s" The o ngine did not fi~re. No ons in

&t S.Yf-t'I taa, coa -' r.-Thf tuat-tii Md fire and explosion went about

Si.-c 0- r Z '?a . _--'Is: ZlIcck N--,-- 5-13-62

DU7 (,: . & ',-J ."J' of the mis2.a lo..adod vith pro-
pZ~~' Z~ P~ bt aCt 01.=hecstd ovr. I reported to the
test -z~ t'e~ s as an indi--ation of frotizg on the oereg

oz, h~ -aP;:% in ,I s '; ̂ .ln ~g extznding: fr-om the area of
the rn ,ii zr-::ra t~iQ- stl4on of -thb nacelle.

Thl cnu~~- as -:-! i.1 i had:~~d this coniition on the previous
tat--, dg tes-,- ±2 ~7f.- Tht teat conducto- ltn asked
fo:7 a read C-," Y_ -,'- e . u mbfent tempez'atire measurement'. Tha

The taeGI :jz fi: o~s~ iZ I _-ozld detect aay 21iquiid drai.nng
from the azt.9 -4o 0-?.h 1 -Ngti .The tast conduocto. again
asked fo:L a :6ad ca- on t tust e c-Acr amb.ient tiempsrature measurement,.
the reply wa.is aga:Lm ep~t'r .~l 7

T'ht ';ts- concu t- ;h-r -. , u vA it I chtthat thl-is -Jas not a nozzaIL
t LF" ~ .he hal z shzrad~s stttlizg an hour in thi s

state., ard du*, ~*t~~ -.as da39' at which time3 the
A% t'-te ga i. Cms;.% f vernier andl Main flamie deflector

~a,, c.,: -'eithe ,. X oikt aad reapcerted same to the
Shoi .Shiv aftbr 1.ts at; th Command Ignitoa t-rt was given,

I -a:5 c-:55 Ig I v t z, z' J1 th is s i a and ra in f lam e deafI ac t or
ar - - t 1Nz igh b L7 - s0  'Vt znesg fire cff', and at the same
Lnstaat, ,w , z -a -r.zJ ction of tht. thrust section
and ia,.ncha: setc, to ig:.

Sesing tnat up tas nvt a nor4 stamt I instant2.y thought. of ihat may
taice place -. e.I:ukv dova -.nsi.&o t1he tank and yled r-FL-9&' into my
mouthpieo. 1 haf hardj vot-&.n. don Lhen I heard and felt a tremendous
eplosionp awd.mdity ll ' cp1i1o:sion*, into my x-.uthpi6:;e. At that

tLxne .-I -A,: gh .h 3 i~ wlnrdov in z :e fntof tche tank and
sa-4 a ve1>l - ot arn2 .Iamis etndn the stand az,.a, with dabris flying

LJNCLAss_;SFt ED
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In all directions. 1 could see that the test stand had fallen over. I
immediately rep:--ed mnto iy mouthpiece2 that we had lost the missile, test
stand and everything. The time apse between Ignition Start and the

explosion vas mcmentary.

Signed -George Grar."', Ci'c.k No. 40161 5/13/62
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'line tfo" Sycamcre S1 to a
con di,, for -c.t.ua-. =n z.C the s za=., test program are

prtate -- as eztabliihed for planning purposes

Design 'Pt -. 50$0 hours

Preserved , .-- - 5..:Icn =. A complete listing of damaged TGSE
an, _a.... t ecL±p aUr; -nclad:ng an es-uimation o tine degree of
damage .....- ach item°

WCHANICAL
TGSE
NAME PART NO. % DAMAGE

1. Rocketdyne Sorvice Cart G2000MhX6 15

2. Rocketdyno Pneu Test Unit G3004 100

3. Rocketdyne Pheu Test Console 9529-84180(G3052) 50

4. Safety Net (two) 27-09722 100

5. Flame Deflector Covers 27-09721 10

( 6. Fain 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) Distribation 27-86111 80

12. Hydraulic Pumping Unit 27-08657 50
(Installation) Distribution 27-87041 130

13. Pressurization Control Unit 7-08432 50

(Installation)

14. launcher Booster Unit 7-08352 60

15. LN2 Heat Exchanger (Helium) 27-08612

16. Pod Cooling Unit 7-08620 50
(Duct Installation) 27-80011 100

17. Ullage Tank System (Lox) 7-08115 100

CLSIFIED
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UNCLASSIFIED

' MECIHANICAL (Continued)
NARE PART NO. % DAAGE

18. Ullage Tank System t-Fuel) 7-08116 100

19, launncher 27-49500 90

20. Stre: n S,_'ng 7-91060 50

21. Thr.Ust SW ' n Heaz;r 7-86304 &27-08138 20
(mt istl) 27-80039 100

22. Nose Haial,:ng A-na-r 27-91049 10

23. Nitrcgen Ga. e F e 7-08411 100

2, Erect'r. Mahar_ 27-49519 100

25, CFtirge Sy: tem 7-86105 5

26. Fel Tranafer Uni: 7-02221 5

27, Lx franfer Unit (R&D) 7-02222 1

28. Gox.CLo: ,- 7-21202 100

29, Captive F..ring Kit 27-24020 100

30. Fuel Drain Kit 27-24508 100

31. Erection S-,.:; 27-95455 100

32, Booster Trbinae Mnawst 27-96101 30

33. Silo :ox Topping Inat!. 27-27038 65

340 Silo RapieL ;z Loading Inst.lo 27-27084 40

35, Rael Distribution System 7-86147 15

36, Mass Flowmeter Lnst!. 27-86146 5
EO 204374

37. Haskell Compressor 6,550 10

38. Tower Pressurization System 27-89045 100
7-89342

UNCt-Aqc1FIED
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MECHAiJICAL (Continved)

IIE PART 1,O. % D~G

390 Antii-Fire Syat-e 27-96108 70

40. Booster c~cant Syetem 27-9610Y7 100

41. EFre.,x hat (Si41.C L,-P hnk) 27-27083 30

42. Firex ~ ~ T.ping Tank) 27-90114 15

43. I'onltcr No=zzle Sysrem 7-09311 60

44. P~rim tler FIeSystem 27-98971 80

45. SY-Irz Firex Systam 27-80187 100

46. V.:rhIr Flrex Sys-:em 27-09137 100

4-7. Toi; . Fog Sy t-m PE-55-409-M-7 100

48. IMios:z- Dei--..gp- Systc-m PE-55.-109-M4-7 90

49, GN2 D.rlb~iton S'~steem 7-00139 60

(.2Fa ci1lity

1. CC2Q-, UV, I10
LL~ ,toiLines 50

2. UtilAity Bl1dg 85

3. SDC BJ.~g 75

5. Helin D~stribtiton System 5

6. LN2 Dist i.ition System 5

7. GN2 Dist-:'.butlon Systim 5

8. Facility Water System 10

9. Access Structures 20

UMCIr A QP71-rD
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ELECTRIAL
TWE
NAME PART NO.

1. AC 400 Cy..le Generator A;.S 6125-724-8941 2

2. &aergency Battery InstJ 7-68269 50

3. Aooustica Signal Gonver-,on Unit 50007507 100

4. Acaoasti-za Alternate String Cable 50021146-5-6 100

5. UmbilicaL Cab:es 27-69709 100

6. Site C,,nvrol Wirlng 27-01641 10
and Cabling 27-61184 30

27-09150 730

7. Silo Logic Equip 27-68746 1

8. R & D Conse.ies and -ak. 27-69903 1

9. Terminal Boxes (Test Stand) 27-69903 60
Umbilical Juanction Boxes
Area L.itarconrei,-ting Boxes

10. Battery Tester 7-68374 50

11. Stretch Control Dx 7-68260 100

12. Local Purge Control Assy 27-68923 50

13. Battery Switch Box 7--68026 50

14. Pneu Squenee Bx 27-68973 15

15. Missile Power Relay Box 27-697135

16. Erection Control Assy 27-68660 100

1. Lighting - Blockhouse Anex 80

2. Lighting - Area 20

3. 60 Cycle Distribution System 15

4. Regulated Power Distribution System 20

UNCLASSIFIED
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ElECTRICAL (Contin'.=ed)

NAME PART NO- % DAMGE

5. Pod Ar Cc.!n.g Qst .40

6. 51r, 60 Cyc1e &appy System 100

7 Elevatrc. and Holst C. _! (51)) 30

Tz. 5t-aent-abt On

1 Umbilical Cables 7-19545 100

2. Instr wenaton-tor 1 C i 7-18006 35

3. S-1- TV System 7-18008 40

4. Camera Pads .- :uits 7-18008 60

5. Gr-ianlcations Syszem 7-15002 50
(Test Stand A-ea ir-Taits)

6. Area Inst-nirentaticn Circ'its 7-17093 60

0 7. Wind Speed Indicator 7-1830. 50

8. Terminal Boxes (Test St-.d) 7-17090 95

MOTION PICTILE AMERA AND EQU11ENT

A.. Cameras (DBMA - 4AM)

1 16 mm S/N 4339 20

2o 16 ma S/N 4338 100

3, 16 mm S/N 4432 40

4, 16 mm S/N4445 60

5° 16 mm S/N 44 47 100

6. 16 = S/N 4431 100

B. Associated Equipment

1. M1gazine S/N 932 30

2. Carrying Case S/N 5034 100

UNCLASSIFIED
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j IUNCLASSIFIED
Y m-OTION PIC-T CAERA AND EQUITQ4T (Continued)HAI I PART NO, % DAMAGE

B. Associated Equi (Go.ent (Continued)

3. Tri-a (2) Two 100

4. iens (8) E4gt 100

S-VERJBLz AND NON-CAPITATL EQUPM'T
HAIC QUANT YmA

I. Severable Equipmsnt

A. General Dyuam' c-/Aatonau'tics

1 _ __iture and Fixat'es

a. Cha!. a 12 100
b. Desk- 6 100

o Wo~ Bench 1 100
d. File CebJests 6 100
a. Table 1 100
f. Recording Time Clock 1 100
g. Osailflat/r Wide Range 1 100
h. F-r- Exti.ngc"shers 21 100

. 017n Drill Press 1 100
J. Bench Grinder i 100
k. Hand Oombinator 1 100

2. Portablo Toole

a. Grinder 4 10".
b. Riveter 1 1CO
o. Hammer 1 100

d. Drill Motors 7 110

B. Government Equipuent

1o Furniture and Fixtures

a. Work Benches 4 100 /
b. Desks 4 100 /

eo File Cabinet 1 100.-,
d. Chairs 7 100 /

. Storage Cabinets 2 100 /
f. Steel Lookers 12 1001
g. Table 1 100"

C UNCLASSIFIED
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Ic SEVERABLE J ND NON-CAPITAL EQUYMENT (Continued)

NAM QUANTITY DAMAGE

I. Severable Equip=rent (Continued)

B. Gov7er-=nz Eauir.psnet (Continued)

1. Frnit=-e and Fixtures (Continued)

h. Pm-er SDP7 (W,85) 1 100-
i. Hand Carl 1 100 '
J. Video Am"D!l¢er 1 100"'
k. Scoremobie a- 1 1001

!. Water Coc.:er 1 100"
m. Azatylene Waeding Cart 1 100/
n. Eire E"xingi-shers 7 100.1
o. Airc Welder 1 100-
p. Schr.ra Compressor 1 100 v-

2. Portable Tc¢ s

a. Transit Stand 1 100-
b. Grinder 3 100'

e. HA r ?aeu 3 100 &
d. Skil Saider 1 100 "0

e. Drill Yztor 3 100 'V
Ja k Li.f 2 100

g. F0:rk Lift 1 5
h. Tow Tractor 1 5

II. Non-Capital Equipment

A. Plant Equipment (Perishable)

1. Portable Wood Sheds 6 100

2, Desks 2 100

3. Specific Gravity Kit 1 100

4. Aldis lamp 1 100

5o Black Lamps 2 100

6. Ohmeters 10 100

7. Airmask Unit 2 100

8. Fire Blankets 3 100' C UNCLAc S1FItTD
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- 7.0-8

UNCLA:£0FIED
EVERABIZ AND NON-CDPITAL EQlF1T (Continued)

NA QUANT

iI. Nor-Capit8J Egaip-nt (Contineed)

A. Plant Eqmim-ent (Parshable) (Continued)

9. 50 ib. Recharge P-er 1 100

10. Nozzlesq Fire 8 100

11. Fire Hoses 2 100

B. Fer-ishab-e T,).s

1. Torque Wrenches 10 100

2. Open End Breakaway Wrenches 10 100

3, nBr 1-. Wrenches 21 100

4. Non-Sparedng Pipe Wrenches 8 100

5. Non-Spark-Ing Open End Wrenches 18 100

(1 6. Non-Spaz__IZng Box End Wrenches 12 100

7. Non-Sparking 1/2k Drive Socket Sat I Set 100

8. Non-Sparking 3/4"' Drive Scaket Set 1 Set 100 t
9, Crow Foot 8-Sets 100

10. Double End Flare "B" Nut 2 Sets 100

11. Short Handle Combination "B" Nut 2 Sets 100

12. Heavy Day Ratchet 2 Sets 100

13o Striking Box Sozkets 1 set 100

14. Extra Heavy Drive Sockets 1 Set 100

15, resent Wrenches 9 100

16. Pipe Wrenches 7 100

17. Crpenters Hand Tools 31 100

UNCLA 9 IFIED
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UNCLASSIFIED
.~YRABE MD OIJCkPTA! EUMU- (Cont-Ihued)

NAME ANT %. DAMA

U-. Non-Capital Equip ent (Continued)

B. PFrishable Tools

1. Sledge -1-1-ers 6 100

19. iP2iers 353 100

20. C-Clsamps 156 100

21. P.ches 30 100

22. Ha Asau Blades 14 100

23. Metal Hole Saw 2 100

24. Mstal Letter Stamps 12 Sets 100

25, Vises 12 100

26, Steel Scales 7 100

27. Steel Tapes 4 100

28. Fisniscales 2 100

29. Snakes 2 100

30. Plumb Bob 2 100

31 Torque Driver #1500 Handles 36 100

32. Tor-niue Tips 500 100

33. Screw Drivers 4 100

34. Gauges 9 100

35, TI)e Benders 6 100

36, Flaring Tools 12 Sets 100

37° Pra-Sets 4 Sets 100

38. Handles 28 100

CUNCLAQ '!FED
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NOLAS-S! FlED
G S URABL AND NON-CAPITAL EqUIPmeNT (Continued)

NAZ QUANTIT % D GE

IIo Non-Capital Equipment (Conti.ued)

B. Perishable Tools (Conti ned)

39, Counter Bors 165 100

4-0. Counter S-_=:_- 150 100

41. Drills Assorted 6500 100

42, DrI1. Attachments 24 100

43 Dies 5 Sets 100

44, Files-Hand 600 100

4-. Famers 5 Sets 100

460 Taps and Easy Ots 110 100

47. Air No.sles 15 100

0, 48. Blo,,..s 6 100

49. Sliding Bar Ectension 2 100

50. Embcssing Tools 7 100

51. Flashlights 50 100

52, Prestolite Assorited Tips and Tank 2 Sets 100

53, Gasket OGatter 2 Sets 100

54. Spanner Wrenches 112 100

55. Wire Strippers 48 100

56. Calipers 14 100

57. Micrometers 6 100

58. Soldering Irons 90 100

59, Amp Tools 50 100

60. Stakon Tools 39 100
UNCLASSIFIED
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UNCLASSIFIED
&VERB1 AND NON-CAPITAL EQIJIPMET (Continued)

NAME QUAN TIY %DAMAGE

III. Prsonal Tools

A. Too! Y-lts 45 100

_G,3NBRAL S-4 .AREA
TGSE

PART NO. %

1. Load Cell Ii2st! 55-99011 10

2. HydrAuli Sapy--_y UnLt 55-87201 1

3. Brin eL ier 55-08002 4

4. Air Handling Uniz 55-08122 5

5. Stretch Sling 55-90013 1

6i, Heiurm Reg Controller (55-92030)
4150R 1'O

- 7o Hellxm Supply Line (S-I Area) 55-92030 10

8. GN2 Supply LMine (S-1 Area) 55-83035) 8

9. Stored Regulators (Two) VN-50-967

(55-83035) 100

100 TV Cameras 7-18992 15

11 Lox Transfer Line 55-92031 10

Facilit~ lg7

1. Utility Bidg 70

2. Maintenance Bldg 20

3, Steam System 1

Missile (Centaur) 55-0501-3 Under
Investigation

UNCLASSIFIED
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