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USAF ACCIDENT/INCIDENT REPORT il.g
§ CHECKLIST AND INDEX £15) 8 g8
2 $ )85/ 5 [¢5
A | AF FORM 711 X
AF FORM 711a : X
C | AF FORM 711b
D | AF FORM 711c
E | AF FORM 711d X
F | AF FORM 711¢ x
G | AF FORM 711f ' X
W | AF FORM 7Vi§ X
I | UNSATISFACTORY REPORT
1 | TEARDOWN DEFICIENCY REPORT X
K | LIST OF TECHNICAL ORDERS NOT COMPLIED WiTHSee Tab W Maintenance & Records Gp X
L || AFTO FORMS 781 SERIES See Tab W Maintenance & Records Op X
M | AF FORM 5 X
N | STATEMENTS X
0 | REBUTTALS . X
P | ORDERS APPOINTING INVESTIGATING BOARD X
Q | BOARD PROCEEDINGS  Seq Tap 4 X
R | DD FORM 175 OR DD FORM 1080 X
S | DD FORM 365 (Weight and Balance Clearance Form F) X
T | STATEMENT OF DAMAGE TO PRIVATE PROPERTY b ¢
U | CERTIFICATE OF DAMAGE (List of Parts Damaged), MANHOURS REQUIRED TO REPAIR, AND COST X
TRANSCRIPTS OF RECORDED COMMUNICATIONS b 4
W | ANY ADS'TIONAL SUBSTANTIATING DATA REPORTS X
X | OTHER AF ronT\'zs (Failure and Consumption Reports, Etc.) X
Y | DIAGRAMS (Fall Out—Impact Area, Etc.) X
Z | PHOTOGRAPHS X

Whenever "' Applicable but not attached"* column is marked for any of the above items, information must be entered under remerks to indicate what action has been taken or will be
taken to obtain the required attachment. Lettered tabs shown above will be inserted for cotresponding altached items, [.e.; Tab N will always be used for Statements, Tab P for
Orders Appointing Investigating Board, etc. Tabs will be omitted on those items not applicable,

REMARKS:

* .8, GOVERNMENT PRINTING OFFICE : 1962 OF —845565
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GHEART
EunoiT

USAF ACCIDENT/INCIDENT REPORT

(Fill in oll spaces opplicable. IF additional space Is, needed, use additional shaef(s).)

"~ DATE OF OCCURRENCE (Year, month and day) |2. YEMICLE(S)/MATERIEL INVOLYED

(TMS & Serial Nr., if applicable}

3. FOR GROUND ACCIDENTS ONLY
(Base Code and Report Serial Nr.)

‘9 July 196L A-12 N /A

4. PLACE OF OCCURRENCE: STATE, COUNTY; DISTANCE AND DIRECTION FROM NEAREST TOWN. IF ON 5. HOUR AND TIME ZONE LOCAL | 6.

BASE, IDENTIFY. IF OFF BASE GIVE DISTANCE FROM NEAREST BASE, :
Det 1, 1129th USAF Spec Act Sqdn P.O. Box 882 0930 Eoar [ Newr
. Las Vegas, Nev ] pawn 7] ousk
7. ORGANIZATION POSSESSING OWNING VEHICLE OR MATERIEL AT TIME OF MISHAP
Maijor C d Sub d or AF Alr Division Wing Group Squadron or Unit Nome and Base Code

N/A

8. (List organizations of swcond vehicle, If they differ from ltem 7 above)
N/A

9. BASE AND COMMAND SUBMITTING REPORT (Do not Abbreviate)

Det 1, 1129th SAS P.0O. Box 882 Las Vegas, Nevada

10. LIST OF PERSONNEL DIRECTLY INVOLVED
(For aircraft include operator and all other persons whether in plane or not, If more space is requirad to list all personnel, use additional sheet(s).)
Last Name First Name MI Grade Service No. Assigned Duty R::I':g ‘o I:\':i‘iuvrlfiuul
25X1A

11. NARRATIVE DESCRIPTION OF ACCIDENT: Give a detalled history of fight, or chronalogical order of facts and circumstances leading to the mishap as applicable, the resuits of
investigation ond analysis to Include discussion of all cause factors listed, findings, ond dati and any ive action taken.  (Centinue on reverse, if more space needed.)
A. Coordinating Group Report (Tab "A") as follows:
1. History of Flight
2. Investigation and Analysis
3. Findings
i« Recommendations
B. The following detailed Group Reports are (Tab "W")
1. Operations and Witness Gp
2. Structures, Fire and Explosion Gp
3, Power Plant and Fuel System Gp
li. Electronics and Hlectrical Gp
5. Life Sciences Op
6. Ajir Conditioning and Pressurization Gp
7. Maintenance and Records Gp
8. Automatic Flight Control and Air Data Systems Op
9. Hydraulic Systems Gp
10. Flight Control System Cp
12. AUTHENTICATION
.CERTIFICATION BY (Title) TYPED NAME AND GRADE " | SIGNATURE DATE
Recorder RICHARD ROUSSELL, Capt. @Lpp{"’# ,é,,,‘ aeell 2 Jul 6L

AF &% 711

PREVIOUS EDITION OF THIS FORM IS OBSOLETE.

GXBMRT  SECRET
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OXCART SECRET

~ A, History of Flight DBXAA

On 9 July 1964 Lockheed test pilot _-\ma* geheduled
in A-12 Aircraft number 133 for a maximum A/B climb to Mach 2.8 and sustained -
flight at Mach 2.8 and 78,000 feet. Route to be flown was Copper Brave route
(Photo 48L44). Weather was better than usual and was not a factor in this-
accident, Aircraft inspection and personal equipment hook-up was performed: = -
by qualified ground crews in accordance with flight handbook and -organization
procedures., Take-off at 0820 PDT was normal (210K and 7400 feet ground roll
with aircraft weight 112,000 pournds), An F-10l1, No. 312, piloted by Col R, &.
Holbury and Capt R. J. Roussell was to be used for chase within the capabili-=" -~ -
ties of the aircraft. After take-off chase advised that number 133 was c¢lean -
and smooth, Both aircraft checked in with Bungalow, who advised good IFF/SIF -

25X1A  contact. | perforned maximum A/B climb to 78,000 feet and 2.8-Mach, -
At the northern limit of Copper Bravo route the pilot turned left and began
the southbourd leg. Onion slicers were closed down below 30 percent as
planned. (This action is nomally used to reduced turbulence in the intake
duct.) The left shock popped at this time. (Primary shock wave moved for- :
ward out of the engine duct.) The "A" yaw stability augmentation system was -
lost also and could not be recovered. Since "B¥ yaw system was normal no -
flight plan change was required. The Pilot lost A/B on the left engine but
was able to relight. After relight thrust was down on the 1 eft side but op-
eration of the by-pass doors, onion slicers and spike (movement of spike is
used to recapture the shock), returned the thrust to normal. "A" yaw system
remained out. The pilot accelerated to 2.8 mach and headed for home base
with the engines performing smoothly. Upon arrival in the local area a total
of 35 minutes had been accomplished at mach 2.8. | was joined by the 25X1A
chase airecraft while descending in a left turn over the station at 28,000
feet. During a high down wind at 16,000 feet, base leg at 12,000 feet and
turn onto fimal approach, all appsared normal., After aircraft 133 had been
straight on & descending finasl for about one mile, altitude about 500 feet,
airspeed approximately 200 knots the aircraft began a smooth steady roll to
the left. The pilot applied full right elevon arnd added power but the air-
craft contined its steady roll to the left., At approximately L5 degree bank -
25X1A and 200 feet altitude | 2jected. The aircraft continued its left rell,
struck the ground inverted, exploded and burned. After landing the pilot was --
dragged towards the crash fire but finally managed to spil)l the chute., He
did not attempt to use the quick release machanism on his parachute, He
noted a rush of oxygen through the open face plate of his pressure suit. All
personal equipment performed as designed. The mobile control of ficer arrived
on the scene followed closely by medical and fire fighting personnel. The
pilot was evacuated immediately for medical cheeck up.
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B. Investigation and Analysis

1. After several days of careful examination of all available data 1t
was determined the following areas (gronp reports attached) had no bearing
on the accident: ‘

a., Electronics and Electrical,

b. Life Sclences. |

é. Air Conditioning and Pressurization.

d. Maintenance.

e, Automatic Flt Control and Air Data Systems.

f. Hydraulics systems, other th%n fiight controls.
{

2, Operation, Power Flant and Flight Control Systems still remained
suspect areas and the following possibilities were inyestigation-inmdeha&ie

a. Engine explosion or failure in flight. . (Negated by factual data:
from Power Plant Group that engines were operating at full military RPM and
80% thrust. Structures group indicated all damage in engine area was caused
by aircraft impact.) co :

b. Pilot flying final approach too slowly resulting in-stall and
wing roll-off. (Negated by pilot statements, statements régarding airspeed
made by the chase pilot, relative flying characteristics of the A-12 and
F-101 and the aircraft impact speed). ey e e

¢, Abnormal rudder trim operation. (Negated by structures report
indicating both actuators were in a gimilar position at impact.)

d. Flight control ﬁroblemsq

(1) Investigation revealed that the position of the right out-
board elevon was full down on impact. Further investigation was then centered
on determining how this condition could have.occurred. The right ocutboard
elevon servo valve was subjected to exhsustive tests at Lockheed-Burbank
and it was determined that binding had definitely occurred. This particular
valve apparently incurred warpage in operational use as evidenced by burnish-
ing on the valve wall. The described warpage caused the valve to bind but
not tg & degree that would prevent the elevon mechanical transmission system
from overcoming it. However, oil samples revealed contamination within the
servo valves, probably the result of metal chips accumulated during manufacture.
This contamination would add to the drag caused by warpage. Additionally it
was concluded that becsuse of a rapid change in flight conditions, the valve
was subjected to a temperature shock condition that further aggravated the
the warpage. From the foregoing it was concluded that the metering spool
in the right outboard elevon Servo did bind to such a degree that it could

2
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not be overcome by the mechanical transmission system with its nominal

force of 136 pounds. The binding of the metering ‘spool allewed passage of
fluid under pressure to the right outboard eleven actuators. This pressure
graduslly lowered the right outboard elevon to the full down positiom (20°)
which in turn created a left rolling tendency which was beyond the capability
of the roll system to counteract.

(2) The final portion of the investigation invelved gorrolating
the above facts with those reported by the pilot. The following analysis
of events leading up to the crash of A/C 133 is based on the conclusion that
the right outboard elevon serveo failed, -

(a) Taking the evidence available after the crash, the
pilots statement and various witness reports, the followlng sequence of
events can be established:

1. The pilot made a right turn on to final approach
for landing after a relatively rapid spiral descent from a flight condition
of Mach 2.8 and 78,000 feet, During the descent at approximately .8 Mach
and 300 KBAS the gear was extended for the purpose of increasing rate of
€.G. control during landing.,

2. On final approach; in excess of one mile from the
end of the runway, airspeed was bled off to approximately 200 KEAS. Rate
of descent during final was reported to be higher than usual. Low throttle.
settings were reported used during final approach. :

3. A slight roll off to the right was corrected by
the pilot with a left roll input. The aircraft then started to roll left.
The pilot started applying a slow aileron input to correct the left roll,

L. At least in the initial statement the pilot
felt that he had initially checked or slowed the roll, At no time did
the pilot note deviations from 1 "g" flight. Due to the roll condition
the pilot considered a go around and started applying throttle.

*

’ 5. Almost simultaneously with throttle movement
he hit the aileron stick travel limit. With no control in roll he ejected
at approximately 200 feet altitude from the steeply banked aircraft. The
aireraft continued to roll and is estimated to have impacted inverted at
an attitude of approximately 216 degrees of left bank with the right wing
tip first contacting the ground.

(b) The flight recorder was destroyed on impact and

no evidence could be obtained from it. Evidence obtained from the wreck-
age indicates the following conditions existed on impact:

3

Approved For Release 2001/08/29 : CIA-RDP71B00590R000100040001-1



—
- %&590R0001 00040001-1

Approved For Releaf{fRpI2o &

The sircraft controls were trimmed to approxi-
nately zero in roll and yaw and 2.4 degrees trailing edge up on the
inboard elevons in pitch.

The nose of the aircraft hit slightly after the
wing tip indieating that the aircraft was probably at a slight nose up
attitude, Unfortunately no film was being taken of the landing,

(¢) Reviewing the events, evidence and pilots comments
presented above it can be concluded that the right outboard elevon valve
jammed in a partially open condition, It is apparent that the valve did
not jem full open, Had this occcurred the elevon would have been moving
at 30 degrees per second and the pilot would have lost roll control in
.29 seconds and had a full down right elevon condition in .85 seconds,
This was not the case, however, for the pilot stated he applied corrective

‘action slowly. In addition, the pitch transient would have been quite
gevere, The lack of comment on a severe pitch transient and the slow
irpiit of corrective aileron establishes the fact that initially the control
Sirfecs was drifting to the full down position slow enough to be well with-
in. the pilots capability to apply corrective action, The action of the
pilot then .to correct for a right roll-off or possibly a small piteh or
roll damper input would be sufficient to crack the valve to an open
position where 1t could jam, This would result in driving the right out-
bodrd elevon to the full down position in which it wag found, When the
pilot ejected, the stick returned to neutral positionm, Thus the aircraft
went out of control in both roll and pitch. The roll rate should increase
to approximately 41 degrees per second and a large nose down pitching move-
nent would be applied., This nose down movement applied to the inverted
aircraft would explain why the aircraft impacted in an almost flat to
glightly nose high attitude.

€, Findings .

1. The primary cause of this accident was that the outboard elevon
servo valve stuck in the partially open position causing the right out-
board elevon to gradually move to the full down position, This imparted
more left roll to the aireraft than could be overcome by . the pilot. The
eticking of this valve resulted from the combination of thrée conditions;

warpage of the valve incurred in operational use, a temperature shock con-

dition due to a rapid change in flight conditions and metal particles with- nﬁﬂm  «

in the &ervé valve probably accumulated during manufactures-

2., The designed clearance between the metering spool end the valve
body of the servo units is necessarily small accentuating the consequences
of contamination, manufacturing tolerances, temperature changes, or other
outside influences, This fact coupled with the relatively light force
capable of being exerted by the elevon mechanical transmission system
(136 1bs.) increases the possibility of a malfunction,.

D, Additional Findings not Contributing to the Accidents
1, The flight recorder was destroyed on impect. In addition it did

4

T

Loyt ,
Approved For ReIeaseB*ﬂhR/FQ %g- 590R000100040001-1




Approved For Releafﬂmwﬁlm el SR

not have a sufficient number of parameters to provide a meaningful and
complete flight data history.

2, A-12 aircraft take-offs and landings were not being filmed:

3, After activation of the emergency oxygen system opening of the
face visor of the pressure suit activated rapid flow of emergency oxygen
about the pilots face creating a fire hazard.

E, Recommendationss
1. It is recommended that:

a, The diametrical clearance between the me{ering spool and
valve body be increased sufficiently to minimize the possibility of
binding; however, an adequate seal to prevent hydraulic fluid seepage
between systems must be retained,

b. The servo valve assemblies be subjected to a temperature
shock envirorment in order to stablize all components in the main meter-
ing valve prior to a functional test. )

¢, All preliminary functional and temperature shock tests be
conducted with the servo input filters in place but the output filters
removed, This will clean the valves of contaminents incurred during
manufacture, Output filters should be installed prior to final high
temperature functional test.

d, The elevon mechanical transmission system from the inboard
elevon to the summing lever of the outboard servo be strengthened in
order to overcome and operate a binding spool should it occur.

e. An on-off valve be incorporated into the pilots helmet visor
control to insure there is no flow of oxygen when using emergency system
with the face plate open.

f. A more modern flight recorder be procured that will better
withstand crash damage,

g. All A-12 aircraft take-offs and landings be filmed. Process-
ing need not be accomplished unless the requirement exists.

F. Action Taken:

1. Action recommended in a,b,c and d above has been initiated and
will be completed before aircraft are returned to flight status.

2. Necegsary equipment has been ordered for compliance with
recommendation *g".

S il T
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The above findings and recommendstions were drafted and approved
by the following members of the board.

ARTHUR F. %gcﬁéﬁ%{”—‘_—‘

Colonel, USAF Lt Col, USAF

Board President Coordinating (}G\lp ‘ S
JOHN R, K% » 'EDWARD F. MARTIN JR '
" y,

1t Col,; USAF

Coordinating Group
Coordinating Group '

Coordinating Group

g o e, P
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AIRCRAFT ACCIDENT/INCIDENT REPORT

To be filled out for principal aircraft involved.  (Appropriate blocks only should be filled out on secondary aivcraft.)

1. ACCIDENT/INCIDENT CLASSIFICATION ( Check one)
Major Minor
Flight Accident Resulting in Aircraft Damage E’ D Accident Not Resulting in Aircraft Damage D
Aircraft Non-flight Accident D D Air Force Aircraft Incident D
2. Aircraft/Serial Number 3. Type, Model, Series, Block No, 4. Assignment/Status Code (AFM 65-110)
/ 133 A-12 Test
5. If gircraft was being ferried or delivered indicate gaining and losing organizations, date of transfer, ultimate destination,
~ N/A
25X1A
6.
Fro |t____Round Robin
7. Filed:
ver & VFR— ON TOP ¥R Local__X Other Direct. Alrways (Controlted)
8. Flight reference at time of accident 9. Duration of Flight 10, Mission of flight
Tnstrument . Mins. Max A/B climb
Contact_ X Aduol Sim Ofher Unk 1 10 |Sustained Flight at 2.2 M
T Atmiube Cleared Alt. MSL Altitude above terrain acdt se- Altitude MSL impact point Highest altitude MSL flown Time flown highest alt.
PATA _VUFR g |Vt Ft. Lhé63 78,000 & |Hs. O i 35
12. Fire and explasion data 13. Airfleld data: Applicable to takeoff and landing Jaccidents occurring within 2 miles of airfield
a. Fires Field elevation In use L, L3 Ft. Composltion of mwy, Asphalt . X__. Concrete _X__
None. Inflight.___ Ground.}L Length of runway in use *Jll..,ﬁZS__ B, Other (Specify)
Result of grd, Impact? YesX No Length of overrun A ’RO'; Ft. Composition of overrun (Specify) A ﬂphl] L
b. Explosion: Distance of touchdown from mnw.uy._i,g.es__ Ft. Surface condition, Dry_K_ Wele— IeY e
None —_ Inflight . Ground X Heading of runway 321 ° Other (Specify)
Rasult of grd. Impact? YEX_N°~ Conditions affecting occurrence; 8.g., type of instrument or lighting epproach aid used, obstructions, barrier, alrspeed, gross
weight, forced landing

V4. (If answer is "Yes,” 1o either question, discuss under item 11, AF Form 71 1)

Violations D Yes E No Breaches of alr discipline D Yes B No

15. PHASE OF OPERATION: e.g. taks off roll, initial climb, normal flight, acrobatics,

landing approach, flareaut fire or explosion in flight, undershoot, overshaot

Landing Approach Flight Control Malf

16. TYPE OF ACCIDENT: e.g. gear-up londing, mid-air collision, ebandoned aireraft,

~w’ [ 17. WEATHER AT TIME AND PLACE OF ACCIDENT: (1f @ factor in the accident, attach statement of weather officer)

Sky conditions Visibility Wind direction and velocity Temperature Dew point Alt. setting Qther weather conditions
14000 Scattered 15 miled  190/10+1 81° é 30.05
_ R

7
PILOT(S) INVOLVED (FLIGHT CREW)

18. OPERATOR (Person at controls at time of accident)
a. LAST NAME (Jr., 11 SERVICE NUMBER

COMPONENT

Lockheed

NATIONALITY ’ YR, OF BIRTH

/A
¢ ASSIGNED D ON FLIGHT ORDER
25X1A
Front or Left Seat x Rear or Right Seat AC. P X [J Z CP Other ( Specify)
d. ASSIGNED ORGANIZATION
Major Command Subcommand or AR Alr Divislon Wing Group Squadren or Unit Bass
N/A
e, ATTACHED ORGANIZATION FOR FLYING
Major Command Subcommand or AF Air Divislon Wing Group Squadron or Unit Base
f. ORIGINAL AERONAUTICAL RATING g. PRESENT AERONAUTICAL RATING h. INSTRUMENT CARD i. AFSC
AND DATE RECEIVED AND DATE RECEIVED .
Type Primary.
NiZA Date of expirati Duty
19. OTHER PILOT
a. LAST NAME (Jr., I, etc.) FIRST NAME  MIDDLE NAME GRADE COMPONENT SERVICE NUMBER NATIONALITY YR. OF BIRTH
N/A l |
b. POSITION IN AIRCRAFT AT TIME OF ACCIDENT ¢, ASSIGNED DUTY ON FLIGHT ORDER
" Front or Left Seat Rear or Right Seat Other. AC »P P ce Other (Specify)
d. ASSIGNED ORGANIZATION
Major Command Subcommand or AF Alr Division Wing Group Squadren or Unit Base
/ ©. ATTACHED ORGANIZATION FOR FLYING
Major Command Subcommand or AF Air Division Wing Group Squadron or Unit Base
f. ORIGINAL AERONAUTICAL RATING 9. PRESENT AERONAUTICAL RATING h, INSTRUMENT CARD I. AFSC
Type Primary,
Date of expirati Duty.

NOTE: IF MORE THAN TWO PILOTS ARE INVOLVED (FLIGHT CREW) REPORT SAME INFORMATION REQUIRED ON ADDITIONAL SHEET FOR EACH.

FOR. .
AF s ';12 7] 'Ib PREVIOUS EDITION OF THIS FORM 1S OBSOLETE

GO Lo
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FLYING EXPERIENCE (Attach copy of AF Form 5 for Pilot(s) involved as outlined in AFR 127-4.)

20.
ASSIGNED DUTY ON FLIGHT ORDERS: Pilot Co-Pilot Inst. Pilot Acft. Cmdr, Student Pilot
(Give last names only. Liit all flight times to nearest bour.)
a. :c:t:rlegg:: :::::):(Imladmg AF time, student and other SOOO"‘
b. Total Jef Time: N/A
c. Total 1st Pilot/IP hours, all Alrcrafh N/ A
d. Tetal Weather Instrument Hours: N/A
e. Total st Pilot/IP hours this Model: lhg 200
£. Total 1st Pilot/IP hours last 90 Dayss
g. Total 1st Pilot/IP hours last 90 Days this Model:
h. Total 1st Pilot/IP hours weather and hood last 90 Days: 18:45
i. Total Pilot hours night last 90 Days: N/A
i+ Total Pilot hours last 30 Days: N/A
k. Total 1st Pilot/IP hours last 30 Days: N/A
1. Total 15t Pilot/IP hours last 30 Days.this Models 6:15
m. Date and Duration last previous fiight this Models 8Ju16h( 1200 )
n. Date of last proficiency flight check: N/A
21 CAUSATIVE AGENCY
Cause Factors ( Check one primary and all applicable contributing and probable factors.) Primary Contributing Probable
Primary Conlributing Probable Other Persannel
Operators (Specifn)
Pilot
Co-Pilot Materlel Failure or Malfunction
Controller (Drones} Englnes X X
Crewmembers (Other than Operator) Alrframe X X
( Specify) Landing Gear
Other (Specify)
Supervisory Personnel
( Specify) Alrbase or Alrways
Weather
Maintenance Personnel Misc. Unsafe Condiifons
Type of pers. and orgn. level (Specify)
u 0

22,

DAMAGE

Damage to Aircraft

m Destroyed

D Substantial

D Minor
D None

Damage Beyond Ecanomical Repair

m Yes

Manhours fo Repair Cost (Est.)

DND

Description of Damage (Descyibe briefly extent of damage to aircraft and any property damage incurred)

Aircraft totally destroyed (See Tab U)

No damage to private property (See Tab T)

23. // J/ AUTHENTICATION

(Signature and grade)

President
-

Accid flnvomgulvon Officer

‘Maintenfince Officer

AACS Representafive

N/A

A
A S

»gs ﬁ-pm.nout’v e/

FAY -
Member Rm%
N/A ’
AF 55 711b
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AIRCRAFT MAINTENANCE/MATERIEL REPORT

Use this form when AF aircraft accident/incident involves inadequacy, malfunction or failure of AF moferiel,

A-12
S/N 133

1. AIRCRAFT TM & SERIAL NUMBER

2.

SPECIAL REPORTS DATA

a. Were Previous UR's Submitted on Factor(s)

Involved?
El No

D Yes

N/A

b. No. and Date of UR's Submitted as Result of This Accident {Attach copy)

c. Is TDR Requested?

D Yes E No

d. No. of T,0.’s Not Complied With at Time of Accident (List T.O. Nos. and titles on
separate sheel(s)—Tab K} Sea Maintenance,

Inspection and Records Group Report

3. AIRCRAFT HISTORICAL DATA
ltem Alrcraft Part, Component or Accessory

Identification of Aircraft/Part, etc, A_12
Air Force Acceptance Date 27 Maxy &l
Total Flight Hours Q7:09 (Prior to last flight)
Last Overhaul Dote N/A
Overhauling Activity (Name and Jocation) N'/ A
Hours Since Overhaul N"/A
Hours Since Last Periodic Inspection N:/A
Date of Last Periodic Inspection 9 Julv. 1 QA

7 " 72
Type nf Last Periodic Inspection Ppe-F11cht -

(=

4. ENGINE HISTORICAL DATA
(Complete a separate column for each engine involved. Also, complete a separate column for each power plant component involved.)
Installed Position Left Right
&
Engine Model and Series YJT11D=20A YJT11D=204
Engine Serial Number PALSR22 P6,823L
Total Engine Hours : —.r N
o 80:23 40247
Number of Major Overhauls Q 1
Hours Since Lost Major Overhaul N/A 180},
Date of Last Overhaul N’/ A 20 Apr AL
Overhaul Activity N’/A . P&WA‘
7
Date Last Installed 26 _Jun 6l 13 _Jun &)
Hours Since last Installed 05:05 OQ '/.LQ
Date of Last Periodic Inspection 9 Jul 61{_ 9 . Jnl 6LL
Type of Last Periodic Inspection Pre-F1icht, Pre=Flisht
Fuel (Type and octane rating) PF_1 = PR=1 =
5. FIRE DATA
(To be completed when fire or chemical expl oceurs, not Iting from ground impact. Indicate: P——Probable or K—Known, in squares below.)
a. MATERIEL FAILURE CAUSING THE FIRE b, IGNITION SOURCE <. COMBUSTIBLE MATERIAL
Electrical System Propulsion System Electrical System f:;;l.fﬁf";ﬂrkiW/ Cargo Hydraulic Fluid
Fue! System Other (Specify) Pneumatic System Other (Specify) Electrical Insulation Lubricating Oil
Hydraulic System Propulsion System Explosives Other [Specify)
Pneumatic System Unknown Unknown Fuel Unknown
d. AIRCRAFT FIRE EXTINGUISHING SYSTEM e. FIRE/OVERHEAT WARNING
Fixed Portable Fixed Portoble Fire Detector Overheat Indicator
Extinguished Fire ::L,,A;;::ﬂ"d and Not Operated Properly
Reduced Fire :j::dmmed’ Chemical Not Operated, but Near Flre
f. Di ,
;l;c:::;:dWhan Iof %;Z::‘;T'dm::!“wm Not Operated and Not Near Fire
S.cﬁvufod but Did Not Other Pertinent Info, Not Installed
ischarge
Not Activated but "
Near Fire Other (Specify)
f. SHUT OFF PROCEDURE RESULTS OF ALLOWING FIRE TO BURN OUT 9. EFFECT OF FIRE MARK ONE

Extinguished Fire

Catastrophic

Reduced Fire

Increased Severity of Mishop

No Effect No Change in Severity of Mishap
Mot Accomplished Unknown
Unknown

AF % 711¢ PREVIOUS EDITION OF THIS FORM IS OBSOLETE.
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6. LOCATION OF INITIAL FIRE
Known Probable Known Probable Known Probable
Boggage Compartment Aft of Firewall Whesl Well
Bomb Bay Forward of Firewall Cargo-Passenger Compartment
Cockpit/Crew Quarters Rocket Pod Other {Specify)
Engine Section TYire/Whee!/Brake Unknown D
7. MISCELLANEOUS CHEMICAL EXPLOSION DATA
Known Probable Known Probable
Initial Ignition Occurred in an Explosive Manner Prior to Ground Intensity of Explosion Was, Sufficient To Cause or Appreciably
1 tmpact. Contribute fo In-Flight Airframe Break-Up.
Explosion Occurred After Fire and Before Gpund Impact. Other Significant Data (Specify)
Explosion Occurred Subsequent to Ground ‘Ippact. Unknown or Not Available.
8. AIRCRAFT MAINTENANCE OFFICER’S ANALYSIS AND SPECIFIC ACTION TAKEN
7 | Describe difficulties mvolvad and reluhonslup of the various components to the 0C<Idel|| D“cnbe lpeclﬁc ucllan taken. For Fire Dqu describe the fire und/or chemical explosion.
Cover in detail any noted di Ifunctions of fire d ing and extinguishil di When di ing specific equi give the name of

manufacturer, part numbers, efc., and state whether or not @ UR has been wbmmed Include uny nddllmnal mfarmuhon or opinion of possible vuluo to future technical unulysls of this report,

Covered in other specialized reports.

AF DEC 62 71 l [ ¥ U.S. GOVERNMENT PRINTING OFFICE ; 1963 OF—869570 Pace 2
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LIFE SCIENCES REPORT OF AN INDIVIDUAL INVOLVED IN AN AF ACCIDENT/INCIDENT

SECTION A. AIRCRAFT ACCIDENT/INCIDENT

RDP71B00590R000100040001-1

2

1 GENERAL
b. Assigned Base ond Command c. Aircraft Type, Model, Series (as
W Mu‘.‘: cotp applicable} i\'iz
h. Height |i. Weight |j. Years of Educ. k. Activity ot time of Accident/ Incident

170

-

Bilot

MEDICAL DATA

a. Degree of Injury:

Minor !_Muier

b. Days Hospitalized c. Days in Quarters

0 ) e

d. Total Days to be Lost

Nane Fatal Missing
e. Waiver f. If Fatal: Was Autopsy Form Submitied to AFIP?  Yes No
Yes No K specify Were Specimens Submitted to AFIP? Yes No Frozen Fixed

Diagnosis: Describe Fafalities, Injuries and Causes {Use Basic Diagnostic Nomenclature, AFR 160-13).

STATOTHR

Specify Primary Injury in non-fatal or primary cause of death in fatal.

3 PHYSIOLOGICAL INCIDENT (Complete ltems 1, 2, 3, 4, 5, 6, 7, and 10 as applicable)

a. Type Mission b. Duration of Flight

Tast

1:10

lc. Single Ship Formation [ | | d. Ind. Alt ot time of inc. Egte 200 £¢

e. Cabin Alf at time of inc. SaEE |F. Time at Al }

g: Did you use O, Preflight? h. Regulator Setting

Check: Yes B No [[]

Type Regulator Used _smi.‘

hrs. Aircraft Press;;c;f}on ground checked on s“ dMi‘t‘”Wt

Last Check on ‘ J“ly 6‘! i. Oxygen System Pressure at takeoff:

at time of incar_SYBtem off .., 1O liters

j- Last Check of O. System

8 July 64

Type of Mask

on

Adequate Fit:

Yes g
30 days D

No []
over 30 [

hour

|. Time Lapse between incident and examination

m. Specify Tests (Specify Type and Results):
co

Rone

Blood Sugar

High

CO:

n. Attach a diagram of the flight profile involved, use additional sheet(s)

ate___January 1961

Place _letCkhoed

4 PSYCHOPHYSIOLOGICAL FACTORS
Check only factors present. Explain the bosis for your defermination in ilem 10. Cite all clinical and lob evidence
Not CONTRIBUTED TO ACCIDENT Not CONTRIBUTED TO ACCIDENT
FACTOR si - - FACTOR si " "
'e Definite Probable | Possible 9 Definite Probable pOSS_I_EL
Aging - ir;g:'ci:guhan, Channelized
Alcahol Other
Air Sickness Fatigue
Auditory Interference G-Forces
Body Build Hyperventilation
Boredom Hypoxia )
Cardiovascular iliness
Discipline Language Barrier
Distraction Missed Meoals
Drugs and/or  Self-Medication Motivation/Morale
Dysbarism (Specify) Spatiol Disorientation
Emoticonal Disturbances Task Over-saturation
Anxiety Unconsciousness
Fear Vertigo
Get-Homeitis Visual Restriction
Irrational Behavior Other Related Factors (Explain) N
Over Confidence No Factors Present x
Panic
5. ENVIRONMENTAL FACTORS (Check only factors present. Explain the basis for your determination in Item 10. Cite all clinical and lab evidence)
Not CONTRIBUTED TO ACCIDENT Not CONTRIBUTED TO ACCIDENT
FACTOR sig - - FACTOR si - -
Definite Probable | Possible 9 Definite Probable Possible
Air Pressure, i.e. Rapid
Decompression, Pressure Loss, Smoke, fumes
Etc., Specify
Cold Vibration
Deceleration Forces Weather
Heat Windblast
Light Intensity Other Related Factors, Specify
Noise No Factors Present ;4
6 TRAINING RELATED TO THIS ACCIDENT/INCIDENT (Give Dates Accomplished)
a. Ejection Seat Training: Seat Simulator Ejection Seat Tower Previous Ejection _!"—_ HOURS ;
Total Flying Time 5060 plus
Lectures /Demonstrations mﬂ, Other {Explain) This model l“
b. Survival Training:
USAF School: Ground Water Arctic Jungle Lectures/ D Other
¢. Parachute Training:
Jump School: - Nr. Previous Jumps !r Lectures /D Other
d. Physiological Training e. Last Chamber Flight f. Type Flight

Degaxber §1 , Buffslo, WY

Date

g. AFSC or Other Training

h. Name of Course or OJT

i. Dates Attended

i- Aptitude Scores Applicable

M

FORM
NEC A9

AF 711g
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7 PERSONAL, PROTECTIVE AND SURVIVAL EQUIPMENT
Specify all applicable items of equipment on appropriate line and specifically indicate all types of clothing worn and NOT AVAILABLE
any other equi that influenced operati AVAILABLE Not Used
\TEM EXAMPLE TYPE Used Functioned Failed
Head Protedtion P48, HGU-2/P, HGU-6/P Fauil pressuye X
Eye Protection Visor, HEIRIEY Helmet visor{Open) X
Ear Protection Eor Plugs, Muff Belmg B‘ﬁ!ﬂm X
Oxygen Mask MBU-5/P MBU-3/P Balmat supply X
Clothing Worn K-2B, A/P-225-2 RNull pressure suit : X
Clothing, Survival Sleeping Bag, Down-Filled Suit Tall survival kit
- Gloves B-3A, MG-1 Prassure suit gloyes X
“aw#f Footgear Alert Boots, Combat Boots w mu X
Body Restraints Sout Belt, Shoulder Hames Sgat balt, sheulder harness, foot te X
Life Vest LPU-2/P Built insuit X
Life Raft PK-2, E-2B I RABA X
Survivol Kit, Container Global, MD-1 .l ) 4
Communications URC-11, SARAH tag-11 K
Other Signaling Devices Flares, Mirrors, Whistle n‘ x
Rations Food/Water, Provided/Forged “1 x
Survival Equipment Rifle, Fishing Gear M X
Seat Fwd/Rear Facing, Side, Fixed, Elc. E’,’l“ m: X
Other Equipment Flashlight, etc. (Specify) soes
8 ESCAPE
‘a. General: (Check or fill in as appropriate}
Ejection Landing Surface: Ground D Flat. Mins Ice/Snow Hilly Desert Wooded Swamp Other {Exp)
Bailout Water Calm, Shaliow Deep Rough, Shallow. Deep Unknown D
b. Surface Winds, Knots w i3 {estimate if unk) Dragged: 'Yes| 3 ND'D I Difficulty releasing Chute Canopy: Yng Noi D
. Reason for Jump (if more than one indicate):
fuel Exhaustion Fire Engine Failure Mid-Air Collision Loss of Control ___x_Otlur {Exp)
d. Aftitude of Aircraft: ) Tave, 1¢It Gank of sore than
Lovel Inverted Dive Bank % spin Spiral Climb Other (Exp) Jﬁi_hﬂ_m_ﬂo
e. Altitude above Sudﬂ’t tm } 4 (if not known, approx.) Seat Catapult: Ballistic Rocket X
f. Difficulties Initiating Escape: Moy
Centrifugal Force Canopy/Hatch Failure Injury. Actuating Controls (Specify). Other {Exp)
g. Difficulties buring and After Escope:
Clothing/Equip Interfe Seat led in Shroud Lines_____Legs/Arms entangled in Shroud I.Ines___x_— A : Lap Belt Malf
Held onto Seat Actuating Controls Did not Separate No Diff O'hm)'
. Seat Separation Device Installed: Yes L3 No Functioned Properly: Yes » No
Failed: Webbing Initiator Other (Exp)
i. Type P hi Seat Back L b eguipped with Delay nnected to D-rigg: Avutomatic Lanyard Connected:
Canopy release: Single D Double Lonyard: ywdikw g’m.i‘f Mi-
Canopy: 28 30" ____D,s ¢ s“»r )Yn No ﬁ&‘__r._'t_m_ Yal,__L No
NOTE: A i will be prepared by each ejectee and/or surviver to include all information perfinent to escape and survival, The statement will be ottached to this form. In
the event of a fatality, the statement will be prepared by the Flight Surgeon.
14 RESCUE AND/OR SURVIVAL
a. Survival involved (Survival implies any water landing and anytime over 1 hour before rescue on land)  Yes. Mo _.L
Transmitted distress signal: Yes No _.L
b. Disfuﬁ:s neorest Rescue (military base) __ﬂm__ NM Time before Rescue J_m;. Transmitted position fix:  Yes No __x._
c. Effects of Exposure:  Frostbite immersion Sea Sickness Insect Bites Sunburn Dehydration Other (Explain) %
d. Primary Factor in Rescue: Radio/Beacon {Specify} __M Flares Mirror Flashlight
Sea Marker Dye Position Fix Chaff Local Populati Other (Specify)
e. Type Rescue: None Required ) 4 Ground Porty, Military Local F i Helicopter/other Aircraft (Specify)
Boat Self Rescue (Walked Out) Other (Specify)
10 MEDICAL OFFICER'S RATIONALE, COMMENTS
This section is to include comment on medical, personal, social, family, industrial hygiens and allied factors in incident causation, and a description and analysis of the factors in injury
cavsation, Injuries should be correlated with the op i of p | equi mal fi it and failures of structures, systems, etc. Pertinent contributing factors in ltems 3
Eu-qh 9 should be commented upon. Include X-ray and laboratory findings. Pertinent dati are ged
pilot was huitk. well qualified in the aireraft, and current on annual
physical, Vhile on final spproach, in landing scenfiguration, thers occurred & loss of
eontrol. The aireraft began a roll to the left at (estimated) 200K and 200 feet altl
sxqa | The pilot ejected, The escspe system funetioned perfectly and he was essentislly un-
' injured, had opaned his visor at 15,000 feet, turning off the oxygen system, He
- spent less minute descending to 10,000 feet, The visor may be open for landing

™ becsuss of reflectance problems, however, on ejection with activation of the emargency

A%

{CIRT
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oxygen system, there otcurred & rapid flow of oxygen sbout his face. Ignition by the
recket or landing near erash fire cuild have caused serious burns, On touchdown,

vas being dragged toward the fire, e pulled on the risars to collapse the parachute
bacause he was in "too such of a burry to use ths quick releases”. 25X1

y )
Date Z#Myped Nams, Grade and Tille of Medical Officer iGnatdre
23 July 1 BRUCE X, KIMBEL, Mgjor USAF MC FS 1 .9 /%7,
7 7 ’

AF 8"§°“Mi§ 711g " pace 2

o LT N
: :; An on-off yalye in the yisor mechanism, mpuis preclude oxygen flow with the
0T WP, 7
§¥ L m‘ﬂ.Romﬂmt, is eneountered,

b. Aftornd fenlRdlqaeee2004/08839
rvedesign should be accomplished.i|
{BEE ATTACHED)
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COMMENTS (Cont'd)

¢, A one-step ejection procedure saved this pilot's life. Any delay, as
pulling the green apple, would have been fatal.
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Pilot Qualifications - _ 25X1A

Approved For Release 20 ’

4 Total Flying Time =~ 5,000 hours plus

Total A-11/A-12 Time - 148 hours
Total A-11/A-12 - Time Last 6 onths = 39 hours

Total A-11/A-12 Time Last 30 Days - 6 hours 15 minutes

1. The last entry showing 6 hours 15 minutes is total time logged for
eleven flights., Often, these pilots accelerate to Mach 3 and only log
45 minutes. This is added to show that 6 hours 15 minutes, without
mentioning 11 flights and the average duration might lead one to believe
that the pilot had not flown much in the last 30 days. Actually, 11
flights in 30 days is above average.

25X1A 2. [ has vorked for Lockiced as a test pilot since 1957 and
prior to that was a test pilot for Convair. During testing of the
F-104, this pilotlogged a total of 518 hours.
25X1A 3. _s records indicate that, among others, he has flown the
following types of aircraft:
J F-104A, F-104B, F-104J, F~104C, F-104GC, XF-104, QF-104, F-86A,
o F-8GD, F-86E, F-86F, F-102, YF-102, B-57A, B-S7B.

25X1A 4, 1t has been established that_has repeatedly handled serious
emergencies in the A-11/A-12 aircraft and it is the opinion of this group
that he is an extremely well qualified test pilot thoroughly proficient
in this A-11/A-12 Aircraft.
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25X1A VERBAL TESTIMONY OF PILOT - DATED 13 JULY 196h

As you were coming down on the final starting
your flare, were you applying back pressure on the
stick prior to this roll?

25X1A

I was not in the flare, I was still descending. I
was cvicently trimming the pitch axis due to the
deczleration but was not in the round-out phase
of the landing.
At what point did you release your surface?
I pulled the surface limiter on base leg.
Yo dontt fzel that there might have been a
traasient due to the surface limiter since it
was pulled before you turned on the final, do you?
I am sure there was no transient on the surface
limiter operatione.

Major Kimbel: When ou hit the stop, was it abrupt or soft with

25X1A resistance?
- Quite abrupt.

Kimbels What was your airspeed, altitude and attitude at

25X1A time of ejection?

- Airspe=d 200 knots, altitude and attitude unknown.

Kimbel: What was the sensation during ejection?

25X1A - Nothing specific except that I was tumbling and on

landing the shroud lines became tangled when trying
to suill the chute.

Kimbels Did you notice an oxygen flow when you released the
emergency oxygen hoses and parachute?

25X1A

Yes because I noted a hissing noise.

Art Smiths Bill, do you recall how much power you applied after
25X1A the roll started?

No, I did not notice.

OREART seCRET ,/
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Smiths

B >
2sx1A [

25X1A

Col Jeffreys:
25X1A
Col Jeffrey:
25X1A

Col Blesse:

25X1A

Major Haupdb:
25X1A

e
é\ﬁ’ La gs %?A E ?

Did you notice a response to power being applied?
Yes, I dide.

Did you notice any yawing that could be attributed
to engines on the final? Also when you applied power?

T did note

Were you able to correct any for the roll after it
started?

No, I was not able, it continued on.

W wou pave it right stick, did you feel any
conLrol response?

Nc, nonee.

Bill, do you think you could nave done better getting
out of the chute harness with the old type harness
relessa that is rotated 60  and pushed in?

Probobly, 1 could have done a little better, but the
glovas are gquite cumbersome and circumstances could
rake release with this type impossible.

Can you pive an estimate on rate of descent in the
pattern?

I dou't know what my rate of descent was but it was
noraal for the airspeed and the angle of the approach
that I was making. Nothing unusual along this line.

Approved For Release 2001/08/29 : CIA-RDP71B00590R000100040001-1
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qYRARY SECRET 25:ia

This is an extract of taped interview between IINGEGEG. - d
the coordination group pertaining to major aircraft accident S/N 133,
9 July 1964 at Det 1, 132%th SAS, Las Vegas, Nevada,

25X1A 25X1A

_ I was sitting on mobile control waiting forF
to ccme in., The first time I spotted him in the
: : pattern Bill was on histh down wind leg. He had a
chase with him at tle¢ time, Colonel Holbury, :
Chasing down around .o the pattern everything looked
normal, In fact I ¢idn't see anything unusual at
all about the entire approach until he was rolling
out on final., Then the first thing I noticed was
that he was kind of flaring, The right wing dipped
and it looked like he was having difficulty con-
trolline, as if, fighting the aircraft. I saw fire
anc 7wicces of the left nacelle and then the airplane
roiied rizht to the 90 degree point continued to
roil o wo.r and hit not completely inverted but
alrnio:v comonletely inverted., I'd say it was 15
5 rrwm completely inverted. I'11 go back
this again and try to sequence exactly what
L u&d happened. Well, the airplane struck
the ard and exploded and the smoke and fire was
goin up then I saw the chute, Bill's chute, This
is really the first good concrete edivence I had
that he had gotten cut of the airplane because the
chute at no time locked like it had fully deployed.
I couid hardly believe he could meke it at that
altitude. I estimated this whole thing occurred
between 150 and 200 feet, the ejection sequence and
the chute and everything else and a ball of fire com-
pletely covered the chute. I jumped in the car as
fast as I could and drove out through the desert to
get to the crash hoping I could get there in time to
drag him out of the fire if he was in it or help him
out since there was nobody else there., Colonel
Perkins and I started out about the same time and I
ended up getiing there first for some reason., I
don't know how, The fire truck was right behind me,
one of the big trucks., Well when they got there I
saw Bill standing up. He'd already gotten himself
out of nis chute harness and he was standing there
with his face plate up completely covered with dust.
I jumped out of the car and ran up to him and asked
him if he was alright, of course he was kinda stunned.
He mumbled yes and so I started checking him over
generally arms, legs and everything else to see if he
had any blood on him or anything like this., I pulled
him on over and sat him down in the vehicle and
started to undress him = get him out of his suit,
You know it was pretty hot that day, must of been 85
or 90 degrees at that time of the day. Colonel
Perkins drove up then and he helped me undress him,

OXCART SECRET
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We got him out of his suit in 2 or 3 minutes, one
of these quick donning types, then we checked him
over in his underwear. I could see no injuries at
all, Then he started to talk to us a little bit.
At that stage of the game I asked him, "what the
hell happened". He said, "I just lost control,
lost complete control", and he said he did not
think he was going to make it. Well, anyway, we
put him in the car and Colonel Perkins drove him
on into the dispensary. About that time the
helicopter arrived., Then several fire trucks

came on the scene and the Dr, arrived in the
ambulance, That is about the size of it. Now

the first day I saw this thing when I came back

in operations and made this initial recording,

I would have staked my reputation or money on the
fact that the left engine without a doubt exploded
on him. There is suspicion about it now, I'd
still like to have this really looked into. I
can't swear that I actually saw him leave the
airrlzne but I did see the fire and explosion in
the vicinity of the left Nacelle and some pieces
leave the alrcraft. There was the canopy, canopy
shield and two or three pieces blew off. The day
of the accident I woild have argued with anybody,
I was that sure that tlie engine exploded. However,
after =hinking about it a little bit more, it just
did::- & appear that wiy.

I1t. Colonel Blesse:There vere comments of other statements regarding

25X1A

25X1A

the frol that the approach was excessively steep
eve: "or | that sink rate was extremely

high armd I was wandering what your comments and

observaiions were,

Let‘s .t wut it this way. The way he was flying
tha: i Leiv was L thought he was making a single

engi: ouvoachy high base, high final and descent,
preitty 1o sink rate but also he had the airspeed.

At - Liw we saw him he was flaring and by the
tir- he would have gotten down to the point where
he weuis have been linding, he would have had the
sini rote killed. 1. was a pretty good sink rate
coming down. You co:ld notice a fairly high rate
of sink, but I didn': consider it a dangerous
approach or anything else, in fact I throught it
was beautiful, considering thé problems he had in
flight with the engine, I thought first he was
making a precautionary simulated single engine
approach all the way around so he could use reduced
power. It was excessive as far as a normal type
pattern we usually make out here, but Bill normally
makes a ruch higher down wind and much higher base

OXCAR? < :CRET
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than most pilots here. He always approaches high
like this floating in and he comes down fairly
steep on final breaks his flare and comes in and
lands it, and in this airplane you can do this.,
Delta wing is extremely good on recovery, not like
a 104 or 100, When you round out it doesn't con-
tinue on down.

Colonel Blesse: Let me ask you this, in an F-100 would it have been
2BX1A excessively steep in your opinion?

_ Yes sir. He would have never made it, In a 100
this would have been too steep. In this airplane
it's quite prominant in fact if you watch single
engir- approaches out here, you see a lot of them

Jus. . steep. They always have the airspeed,
they® . have 200 plus 200 is minimum airspeed on
this :..» azproach and based on his fuel he could

be &z high as 220-230 at this point,

Colonel Blesses We 'zve aretty well nailed down the alrspeed to be .
around 75 to 200, lsts say 200 plus or minus maybe

25X1A 5 Pnous.

_ That wonld have been plenty airspeed.

Colonel Blesses: Assuzin: beiter than 190 would you say there is any
possibility at all that he could have developed a

25X1A sink wnrr that he could not break?

_ No., o <dontt {eel, not in this airplane with
the » o i thi

c.mos you have I feel this has nothing to do

wit!: “iv aocident at all. Now if this had been real
close ~o lre ground, this fantastic sink rate, then
it w5y ave had some bearing on it, the point is I
say b wis just starting to break his flare. I
remamte:y Golonel Periins mentioning het's really got

a sink rate, And he was coming down like this and
then he was sort of sreaking it and that'!s when he
had his problems. Jist as he was breaking his flare,
Actually the sink rate stopped drastically right then.
He was preparing for landing and then he went right
on over and right on in. From the time he rolled it
was a matter of seconds that he hit the ground.
Something caused the aircraft to go out of control.
Just lucked out. I said the other day I would swear
the engine exploded and then I would have said that
there was burn through prior to this time and he

Just didn't sense it,

Major Haupt: I have a question there, Mele, did you see any un—

usual piteh altitude changes, either adjusting before
the roiling maneuver or while it was developing?

£ e
Oxi' cocnEd
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Major Haupt:

2san N

Colonel Blesse:

Colonel Blesses

Colonel Blesse:

25X1A

Major Haupt:

OXGART SECRET

Nothing excessive, Ray, you know the airplane comes
down final normal 7 to 9 degrees nose high and this
is exactly what he had all-the way down. When he
started breaking his glide it looked like a perfect-
ly good approach and I was Just going to remark,
Boy, this was going to be real good for a single
engine type approach which I assumed that Bill was
making at this time,

You already stated that you didn't see any yaw.

There was no yaw there at all, Ray.

. In your transition program, when you first: flew

the airplane, were there ever periods with the 2
seater where you had a chance %o go up and develop
sink rates and break them; in other words to
practice landing patterns or thins of that nature,
did you do any of that?

No.
Have ycu ever done that with the other airplane?

Not in the tvansition program, I would probably
say that people have done it on occasions but you
have & two or thres G limitation, I'd say no, no
one u3 ever tried this.

We wonder if there isn't a slim possibility the
flight envolope has rot been explored thoroughly
enough. To that extent maybe there is something
about the aircraft tiat might show up in develop- -
ing a certain sink r:¢we and then trying to break it.
It's possible, if you took one up to 20,000 feet
got it going at a gocd sink rate like this, roughly
same airspeeds, and then intentionally pulled it
back a little bit toc tight., The thing might roll
on you and if so it would tell us alot.

I have iown the A-12 probably more than most of

the zround here, and I've had an awful lot
of his en approaches, I've tried them from
Just ery angle you can imagine, trying to

get uhiis thing on the ground, and under nc con-
ditions have I ever had trouble breaking that sink
rate,

It should be noted tie 101 was in the general
vicinity of the airpiane, We don!'t know how close
to flying a perfect formation at the time, with no
flaps, but he had gecr up with no flaps. With the
speed brake extended and basically 200 knots the
F-101 is a blivitt, I also point out that he evident-
ly recovered from the sink rate of the A-12 without
flaps and only military power. According to the

. Approved For Reléasmﬁﬁg‘%é? : CI§-ED€7§%5?OROOO100040001-1
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Colonel Blesse:
25X1A

Major Haupts

Colonel Blesse:
- Captain Roussells
Colonel Blesse:

Captain Roussell:

Colonel Blesse:

Captain Roussells

pilot's statement almost immediately then went into
30 degree bank to keep the crash site in view. This
is at military power, he stated that he never again
checked his airspeed and by the time he made a turn.
around the crash site and entered downwind for a
landing on 14 he rolled out on downwind at 240 knots.
Therefore, one thing we can safely assume is the

fact that the 101 definitely was not below 200 to do
what Colonel Holbury did in the airplane, If the A-1l2
was anywhere below 200 he would have had at least a
L0 to 50 knot closer rate,

At 200 knots do you feel the A-12 is better than the
1017

Yes sir,

No comparison, the F-101l is the worst by far of the
two airplanes from the standpoint of breaking the
sink rate, The A-1l2 flares beautifully where as the
101 mushes like a son-of-a-gun., I seriously doubt
the capability of Colonel Holbury to recover with-
out hitting the ground first if the A-12 had been
sinking excessively.

Were you higher? {to Capt Roussell)
Welre just a little bit higher.
Not much change in your relative position?

No, we were closing on him very very slowly all the
way around the pattern, we did definitely have 250
knots all the way until the turn on the final with
wings level we started slowing down and we never
did get under 225 knots.

|

And never passed him until after the crash?

We kept closing on him slowly and we were abreast,
directly abreast of the impact of the crash.

This is the end of_ testimony. 25Xx1A

UXE TR ICRET
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This is an extract of taped testimony given to the Operations Group by
Sergeant Fout on 15 July 1964 concerning majcr aireraft accident, s/n
133, at Det 1, 1129th Special Activities Squ:dron, 9 July 1964

Col Blesse:

Sgt Fout:

Col Blesse:

Sgt Fout:

Col Blesse:

Sgt Fout:
Ccl Blesse:

Sgt Fout:
25X1A

Sgt Fout:
Col Blesse:

25X1A Sgt Fout:

Is there anything that you would like to add to your state-
ment- since reviewing it?

No, Sir I.can thinc of none.

As you observes” * - .7 araft going over your vehiclé and %o
the right of y- 2 sou notice was the airplane in a rather
standard rate .0 co05? 0 Did it appear to be standard all

the time? Was it swandard for a while, then increase or how
did you see it?

t appeared to b=z ‘usi a normal descent til after it got
roughly 2 or 3 thousand feet ahead of us and then it started
dropping lower. @ kave watched several of the descents and
noted differeni. tyvss and thoug:'t nothing of it, thought
nothing of its low cltitude untili I saw the aircraft tilt to
the left, At this time, all I saw was the aircraft and 3
different parts flying away from it, I assumed it to be the
canopy and seat and knew it was the seat when I saw the pilot
getting up off the ground on the left side,

Could you tell what altitude the a/¢ was in when the seat
fired? Do you romember that?

The a/c was in = "2k (chowing about 40 to 45° with hand).
How about. the cancpy?

The canopy seemed to go quite a bit before. It shot more
straight- up.

Could you give wus an eatimate of how far over it was when the
canopy went? '

Practically level.
Did you see the chute in the air at all?

No, Sir.

_What would you say the attitude of the airplane was when it
hit?

Sgt Fout:

More vertically or 90° of bank.

25X1A _ Not inverted?

Sgt Fout:

o <= OXCART © SCRET
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_Did you notice it to bounce when it hit?

Sgt Fout: No, Sir. It hit amd exploded,

Capt Roussell: Did you notice the right wing dip before the a/c started
rolling left?

Sgt Fout: None to speak of.

Capt Roﬁssell: Was the rate of roll increasing or constant?
Sgt Fout: Constant.

Maj Haupt: Did you see the ufterburners fire?

Sgt Fout: - No Sir, none whatsocever.

Capt Roussell: Did you notice anything looking peculiar about the elevons
or rudder?

Sgt Fout: No Sir. BEverythiag just seemed normal.

25X1A _ You say you were oretty close, do you think you could have
noticed deflected ailerons?

Sgt Fout: Yes Sir, I think so.

Capt Roussell: Do you remember how far this side of the low freq site you
were when you firast saw the airplane appear in your wind-
shield?

Sgt Fout: I would say a half mile,

OXCART SECRET
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This is an extract of taped testimony given to the Operations Group
by Sgt Law on 15 July 196l concerning major aircraft accident, S/
133, ab Det 1, 1129th Special Activities Squadron, 9 July 196k.

Col Blesse:

Sgt. Law:

Col Blesse:

Sgt.Laws

Col Blesse:

Sgt Law:

25X1A

Seb Laws
25X1A

Sgt Law:

o

Any changes or additions you would like to make
to your statement since rereading it?

" No, Sir. There appears to be a typographical

error in the statment that the Colonel departed
with the suit because the suit was in another
car. This, I know, has no bearing on the
accident so I will leave it as it is. I know
nothing that I could add.

As the aircraft went over your head and continued
on out in front of you, it would have been slight-
ly to vour right wouldn't 1t7

T .. i any sudden change in altitude or did
4 -~ cide anh condinue normal or fairly consiste
e . . iL -1d seen according to you?

Cenec as I looiad out the right window of the

coatinued i braight on and it didn't make
any srarp change, -at he did lose altitude quite
rapi iy as it did owppear to me. At the time he
was ¢rooping quite rapidly for his distance away
Tyt porunway

liewr ¢iose wou think he was to the ground when the
air i -w2nt into the roll, becaus- ' note you
& - 200 feet, do you think this to be

S - yon are just guessing?

i Lot 1 am just guessing because distances
an L5 are quite deceptive here in the desert.
T~ eraft has a leagth of approximately 100

fooo o - o ive you an idea, now what would you say’?

T .l say more 1 ke 200 feet now.

What sttitude you .:el the aircraft was in when 1t
hit the pround?

OXCikT SECREN
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The left wing was all the way over and coming back up.

Sgt Law:

Capt Roussell:
Sgt Law:
Capt Roussell:

Sgt Laws

Capt Roussell:

Capt Roussell:
Sgt Law:

Ca t Roussell:

cad laupta

Set Lawe

The nose appeared to strike first.

It looked like if

he would have had another 50 or 100 feet of altitude the
aircraft would have completed the roll and landed rlght

side up.

How far this side of the low frequency site were you
when you first obscrved the airplane?

Just pass
mile or a

You state thn

flew off.
Yes, Sir.

Did you so=

NO, SiI‘, Tz G
coming out 7

When was
We didn'+

You saw %
ailrplanc

les, Sir.
the road

We didn't
appeared ..
before th

the

Could you 't

open?

No, Sir.

ﬂxcﬁm b

Cirsl oLine vor

persendicular road which is, I believe, a
mile and a half from the beacon site.

© a Y of bank, a piece of the aircraft

we reel that this was the canopy?

1> pilot seat come out?

son partic  larly notice the seat

S

_saw the chute?

.a i.: chute until after the crash.

t slossos about the same time as the

caolkdiay at the crash to tihe right of
obicodd bl chute blossom to out left.
ihe pilot's chute because it
It was a matter of just a few seconds
. it the ground.

SovL L

ghether the chute was fully or partially

SELRET
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9 July 1964

25X1A

1. I, ]I boving been first wdvived that the purpose of this
investigation is not to obtain evidence for the use in disciplinary
action, or for determining pecuniary iizbility or line~-of-duty status,

or to revoke commission or remove from the active list under the provision
of AFE 36-2, or for use before a Fiying Evaluation Board, but rather 1is

to determine all factors relating to the accident/incident, and, in the
interest of accident prevention, to avert recurrence, do hereby make the
following voluntary statement.

2. - Pilot, Aircraft iumoer 133,

3, I trimmed both engines at the cid of the runway for 808°. The right
engine went to 845° during the climbout. I had to trim it down. The

left one was quite low during the ciimb, However, during the acceleration
it came up and at 40° I had to trim them both down a bit.

I continued to accelerate to 2.8 Mn at which point I started climbing
slightly to maintain 2.8. I turned around just short of the Canadian
porder and headed south. At 328 KEAS I tried to close the onicn slicer
down slightly on the left side. Shock popped. I waited for the shock
expulsion sensor to recapture the shock, which it did. I then tried re-
lighting the afterburner several times and it would relight but I didn't
seem to be getting any power out of that side. I noticed that the com-
pressor inlet pressure of the left side was way down. I tried closing the
onion slicer and working with the bypass doors. This did not correct the
situation., I was finally able to correct the situation by going forward
on the spike and back to auto and I could feel the spike retract and
capture the shock. The duct pressure went back up to normal on the left
side and I continued to come south but I noticed that the left EGT was
850 since I had trimmed it up while the duct pressure was low, I immedi-
ately trimmed down on the left side and accelerated back up to 2.8 and
headed directly home,

T cruised back down south at 2,8 with no difficulty. I made a large
turn around the airport and decelerated down to traffic pattern speed,
The right windshield frosted up as I was descending. I entered the down-
wind, turned onto base with the gear down, turned on the final approach
holding around 200 IAS. I started slowing down for the final approach
straightaway on the final approach. I was straightaway on the final
approach with the power back and I started going into a left roll. I
fed right aft elevon in and I was able to control the bank for a short
period of time and then it started on over with full right aft elevon in.
I advanced the power and it didn't look like 1 could go around either and
I was still going over to the left and I ejected. I turned over and over

e 1 OXgapy SECRET
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several times, The chute jerked open and I felt intense heat on my face,
I looked over and the airplane was burning under me and I hit the ground
just at that time. The chute was dragging me over into the fire so I
grabbed the riser and pulled it down and got out of the parachute.

Comnents:
1. I lost yaw "A" when I popped the left shock way up north,

2., I overtemped the left engine to 850 for some unknown period of time
at 2075 M.

3, I have no idea what happened on final approach except that sitting
here now it is very possible that the left engine quit and I was unable
to detect this. I had practically no time at all to look around the
cockpit before ejection.

Supplement to -Statement: 25X1A

In reading over my statement thatl was made immediately afier the
accident, I feel that the aircraft never stopped rolling once it started.
I do not believe that I ever had any effect on the roll rate,

L. The above statement is true to the besi of my knowledge and belief,
WITNESS: 4/@4 6/ /gxoa&(/e———

SIGNATURE

25X1A

sl
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STATEMENT
9 July 196l

l. I, Roland L. Perkins, Lt Col, LO1l70A, Det 1, 1129th USAF Special
Activities Squadron, Las Vegas, Nevada, having first been advised that
the purpose of this investigation is not to obtain evidence for use in
disciplinary action, or for determining pecuniary liability or line-ofw=
duty status, or to revoke commission or remove from the active list
under the provisions of ari 3£~2, or for use before a Flying Evaluation
Board, but rather is to aatumiine all factors relating to the accident/
incident, and, in the interest of accident prevention, to avert recur-

rence, do hereby make the :cilowing voluntary statemente

2. Identify and qualify - :suss: Age ub; Duties, Assistant DCOj
Experience, Command Pilc' % cualified, Flying Status Code 14;
Location at time of accicori. at wnobile control observation position
which is approximately luciy uow:: runway %2 on West side of runwaye.

3+ The first report I had ¢n the aircraf’. was that he was approximately

300 miles north with lefh ... ine shutdown  (his information was received . .
on secondary crash alarm {vo: Boxar contr::l, the Area Command Poste. I

went oub in my car to the . :hile control jwoint and on hearing no informa=-
tion, called Boxer contre. as<ed that they relay to the hangar that a

tow bar be available to tcw ‘i2 =ircraft off the runway if the left engine

was not relighted for lan®: .  was advised that the engine was running
and that the pilot had n+ -1 coiurole The emergency was kept in. The
next transmission I heari - -t chasc aircraft, Boxer 1L, talking with
Jutch 33« Duteh 33 repo: oo high, approximately 70 miles west of
Aackeral. WNo tunnel cle - suired.  The next transmission was an
attempt by Boxer 1k, rel- ¢ @ARTH to Dutch 33. The pilot of 133
reported approximately 7- ~ ast decarlerating in a bipg left turn.

ke nexit contact was on . ¢, tover controle Dutch 33 reported over
3aldy, requested landing -  .ions, received and acknowledged., The
tower advised Duteh 33 t:*: o nad information he had no yaw control
and crash equipment was -~ . @7 by, The pilot reported "A® yaw system
inoperative and acknowled..wt i crash facilities. The next observation
of' the aircraft was turn': rom downwind to base on a typical pattern

flown by this pilote ULveryti:ing appeared normal at the time. It was

a high downwind with a high right turn to Lase, continued by descending

turn and everything again :2ared normal. Turn to final was approximately
his usual heighte At this tine the airecralt appeared to begin sinking .in

a nose high attitude. I spoke to the mobile control officer, W
and gsaid, "Look at the exccscive sink rate". About this time

began rising and the aircraflt appeared to make a completely coordinated

‘left rolle At an estimated 100-200' altitude I saw the pilot eject; the

aircraft continued relling, nose dropped immediately and made impact

with the ground. The billowins smoke prevented my seeing the chute bloom.
I went immediately to the craszii seene upon hearing Boxer 1L report the
pilot was approximately YOG «is to the left of the airecraft. My car
became stuck and I was 3rd at Lhe scene, [ollowing mobile control,

OXCART
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Statement bv Lt Col Parkins (Cantinued)

Mr, Vaiwodich, and one of the c~ash vehirlrg, We Aeguited the nilot,

We queved him as to his rondi+inn. He rennrted that he hated to leave
the airevafr bnt he had no idea what han-ened., He just knew that he

had +n leave, We stronned hv +he ambilance. The technician cornsman
asked if there was anvthing wrone. The nilat renorted very slight
soreness in his left shoulde~ an? stated that he wanted to go over to
derbrigfine and get it on tane i-—rdfatelv while it was fresh in his mind,

. "he ~ilotr was taken to Hangar a-~» and rerorted to the Flight Test

Fnrineer office, His locatrinan wag =ronrted to Boxer control for relay
to Pevsonal Fguinment and the 7'ight Surreon's office, This comrietes
wy evewitrness account to the hesr of mv knowledee,

%, The ahove statement is twne +~ the hest of mv knowledpe and helief.

WT TNE S q%,’,/(/{/é-f‘[/' 7/&’75(4 i f t .

-

STGNATIRE

12 Tuly 1964

This is surnlementary stateme ©sntnees ascount nreviously oiven.
T wennld algo Tike to state - - cemgmbran~e or additional information
was no* after havine talked « - nergoannel who made this same
nhge-ration,
Whon the airerafr was on fina’® ~+° as nrevion:lv stated, the nose

heean +n rise, as the aireraf~ =ata-ted a left -nll1 T rememher at some-

time at this noint and nrior &n havine seen *ha ~ilot ejerct, theve
arnearnd to be an exnlosion ar rhe left side oi the aireraft in the

left wing area. This was som-*ims -rinr to the aircraft reaching a

90" »n11 noint. The aircraftr a —ecnred ta he burning or on fire with

smnke billowing nrior to immarz. “his comnletes surnlementary information.

iy
/[‘(;ﬂ
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16 July 196,

1. I, Roland L. Perkins, Lt Col, /01704, Det 1, 1129th USAT Special
ictivitles Squadron, Las Vegas, iovada, navings first been advised that

the purpose of this investigaticn i- ot to ootain evidence for use in
discipiirary action, or for detcriniaiig pecuniary liability for line-of-duty
status, or to revoke commission or remove from the active list under the
wrovisions of AFR 36-2, or for use hefore a Flying Evaluation Board, but
mother is to determine all factorw relating to the accident/incident, ard,
in tne interest of accident preveniion, to avert recurrence, do hereby

maxe tue following voluntary stutewcnb.

2. Identify ard qualify witnec.: .- 463 Duties, Assistant DCO;
iixperience, Coumand Pilot, Jet cusiilica, Flying Status Code 1A; lLocation
at time of accident, at mobile conirol ovservation position which is

approximately 1000! down runway 3< on west side of runway.

3. llaving been asked to clarif: . b
on final approach the following .+ i.unaud ctuacement is made by Roland L.
Perkins, Lt Col, 40170A. The airc: ilew a high base leg which is typical
of this pilot. Turn to final was normel and the aircraft then assumed the
normal final approach attitude flo.u Ly +his pilot. Everything appeared
normal during the approach. Shortls <ier the aireraft had rolled out on
final crd established a normal =ii.. .1, oce niigh attitude, I observed the
aircrait to be in an cobviously ! woowl Lirk rate with the attitude of the
aircraft not at that time havir: . ciinped. It was during this sink that
"I mentioned to the Mobile Control wildeoy, My Vojvodich, o “look at that
sirk rate". Tt then appeared :s . wi:¢ .iov had recognized some problem
being encountered and had appli-c S0 s 1T sceaed the alrcraft was having
power applied. The nose rose uo wn estl.i.ted wmaximum deck angle of approx-
imately 10 degrees, or rather tue 1 hist seemed to settle and the nose

md about the sink rate of the A-12

raised by rotation of the aircr:fil 1 {:e wircraft axis and simultaleous
roll to the left was begun. Unbil vie 5i,h sink rate on final was first

noted, the final approach appearad wo .- completely normal and, at the
eltitude of the aircraft prior to iac c.cessive sink rate developirs, I
ovelieve the aircraft could have losi vo.er on both engines and have made
the hard surface of the runway cuccessiully.  This does not intend to
construe that the aircraft could ~utually make a double flsime-out londing
gince hydraulic pressure demands prevent such a landing; the statement is
werely to attempt to more definitively describe a successful pattern having

been established and flown up to tie point of first developing an unusual
and high sink rate from a normal final approach, followed immediately by
nose rising with simultaneous roll to the left.

L. The above statement is true to Lie best of my knowledge and belief.
. -'n- 7 f /
«f—/z/«x’x L Lo
-
) .
steiaTU AL Co T J/ fooal
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25X1A ' 9 July 1964

;. Tm (Ciwi. Ter 1, 1120th UISAT Snerfal Ackiviries
Sanadr-dm,e ras, Nevada, bavine firav hnnn adviged that the nnurnose of

“his investigation 18 not ta ~hrain pvidepea for use in Aigcinrlinary
actinn, or for determinine ne-unmiarv Tiahility or line-of-dutv sratus,

o™ £0 revoke commission or rronve from the active list under the w»rovigions
nf AVR 3A.2. ar for use hefor~ a "lving Fuvaluation Roard, but rather is

"o Aetermine all fartors rela~ino *o *he acrident/incident, an?, in *he
inteeagt of accident prevenfinn, <o avev: ve~urvence, do herrbv make the
follawine voluntarv statement

2. Tdentify an? qualify witrese ‘e 3% Tilor, A-12 Airerafe locaticn
at rime of agar~idantwag 10007 "o “rnchdowm ~mint on the ripway,

3. T was the Mohile Control 074 ~n-- airnarad abeagt 1000 Fram the

Foitchdowyn noint on the runwa+ 7 cha-ament Pprch 33 and Poxer 14

" a hich downwind and hieh ~ -~ ine ~anway 32, The apnroach
looked normal all around dowr av: g base. 1t was a little steeper
than normal anrroach, Tt's » -~  fhe cway Shat magt of us would fiy a
sinete sAngine a~nroach, He 7~ mi, An Fopgl straisht and Teval and T
didn’'t natie~ anvthine unusua - al® e 434 kava abave avera-» rate
of sink on final ar-~raacrh but whan hy aeapead hig flare abnut 3NN.250!
ot T oobgerves? the jiocling ~f ke wineg.  The wiecht rine Ain-g? and the
Teft wing di-red and then he sia~"eod a slaw vl to the left t abhont
*his “im~ T saw rhe seat e0. 7 -1 ngrimars rhat he was in 907 hank

when the seat eiected. Also. “nss ar ~hg timg he oot gbout 900 7

thoueht 7 abserved an evnlosisn in rhe 1aft eneine, T+ was jrst a

brief €lash fire. T didn't =+ -“g wine birkle although it verv well

mav have at that time, The air~lane ~nntinued to roll over comrletelw
inverted and hir the oround nase “i-g- romletely inverted and then
comnletals evnloded. 7T saw the ~ihiee hlagsom and T just saw the chnte
oren and it was comnletelv oblirerare? bv the flame and smoke and T
nstimate the chute orened whe» h- was abrut 100! in the air at the verv
mast.  Tn faect, T didn't think i+ enu-le*alv hlngsomed when the -~ilot

hit fhe evound bt i+ obviouslv 494, The fire and the smoke coverad

“he nilof and T raced out over the averrun anrd T was *he firsr one on

*he sren~. When T ent there “ill was just setting uns, had jus*t unbuckled
himself from the seat and was standino thers kind of in a daze, OFf
~ourse T shook his hand and congratulatred him on gettine out, T rhonpght
he'sd bouoht the farm., T'm sv-e he did ton. T asknd him what ha~-ened an+
he *old me tha* he just lost conrrol. OFf course he was still dazed and
it was obvious that he lost contvnl of the aireraft ‘cause it just roiled
over on him inverted, The flash fiya rhat T observed, or the ex~losion,
ingt at imnact was verv low whe- i acrnrvad and it was something that
hansened., There was a flash “fve on rhe left anpine and kind ofan
evningion and it looked 1ike a frw ~ieces of ritanium mav have come off
"he nacnlle and an instant la*er the whole aireraft hit the ocround,

That whole lefr wing could have bean about to fald or folded because

- Approved For Release 2001/08/29 : CIA-RDP71B00590R000100040001-1
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Statement by Mr, Vnjvodich (“nntinued)

itt was real i 1 g+ that aneole. Tt anneared to me that he had ' R
tast romrlet 1 of the airecraft. T don't think it was the
1nss of an eneine at caused it as such because theve was ahsolutely no

vaw {involved in the maneuver at all and he was inst comine down strainht
and final an~roach, Tt was just a wigele and then a ronll over and it
wasn't a fast one, evenn, Tt was slow enouch vou could recogniz~ he was
gning ont of erantrnl like that. When T gnt ro Rill T checked him over
riqht away *to see if he had anv brnken arms or leps and T couldn't see
anv and he was standing theve tatving #n me. 7T sat him down in the staff
car and started unbuckling his snit ard abeutr that time a fire fvruck
dvove urn and then shortlv theveafter the ambulanne arvived and we soon
got him out of his snit and 7 think they took him un to the dig~ensary
nr some-lace, This is about *+he size of what 7 saw out there,.

4. The above statrement is true to the best of mv Fnowledee and belief,

WTTNﬁgg;;gg:?ithcééC?i<:iZmu¢Av_———-s
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9 July 1964

1. I, Robert J. Holbury, Colonel, 9893A, Det 1, 1129th Sp Acty Sq,

P. 0o Box 882, Las Vegas, Nevada, having been first advised that the
purpose of this investigation is not to obtain evidence for use in
disciplinary action, or for determining pecuniary liability or line-
of-duty status, or to revoke commission or remove from the active list
under the provision of AFR 30-%, or for use before & Flying Board, but
rather is to determine all factors relating to the accidenq/incident,
and, in the interest of accident prevention, to avert recurrence, do

hereby make the following voluntary statement.

2, I am 4/ years of age. Preroib duty is Commander of Det 1, 1129th

8p Acty Sq, P. Q. Box 882, La:s - tzvada with 22 years military

service. I was flying chase iov 2t 33 on 9 July 1964 and was ap-
proximately 300 feet from him av :is 7 ofeclock position when the acci-
dent started.

S and I were briefei . . sthesr by Ca;lein Roussell in Base
~Operatlons at 0700, 9 July for w.oi- Ti77hte  Centain Roussell joined me
in 7-101 chase aircraft Nbr 31 oxew 1LY, Diteh 33 made normal engine
rurup in place at end of runwe. . 3¢ . clesre- fop unrestricted climb
and I called AB lites. I cloo .. .ioF adtel 33 a2t about 24,000 feet on
climb out and looked him over., - ;w clean ard I so advised, I de~
scewicd under the tunnel to cc.: . . wele  Dutch 33 continued climb and
L lost sight of him until he o . ~oe: 0 con, 4t Dutch 331ts request we
cnanged to button 6 and checkes . - .- sach other and Bungalow, Bunga—~
low =zdvised he had a good pai: - : sirer~ft, I stooged around in
the 501 at 34,000 feet awaitir - - 'e return. I heard Bungalow
acknowledge Dutch 33's north i .- -+ did ot near Duteh 33!'s trans—
missicn, Shortly thereafter - - npgelow talking to Dutch 33,  The
gisl vas Dubch 33 had lost hi. . Jue but had it restarted., ilis
AW yiw was out. He was cont:’ . . home plate at speed and altitude.
e was approximately 300 miles .- .— orihwest of Bungalow at this time,
1 stucted to pace myself to hoix © Licn wo intzrcept Dutch 33 on his
descent if possible, Clearanc- Shieousn the tun-el at 34,000 was ovtain-

ed from Bud., In response to o omessy suteh 33 :dvised he was over
Tonapah and would decelerate iu big left turn around home plate. I next
spotted him east of home plate oc ho started to con during his descent,
He was still high., He confirmcd his position. I lost him when he
ceased conning. Next visual wcs viicn he was west of home plate, in left
turn descending toward Baldy. 1 :aintained visual contact throughout
the rest of the flight. In response to query from Bud Dutch 33 advised
all was OK except for MAM yaw und no problems. I joilned up on Dutch 33
as he was meking high right tuwm onto downwind. His gear was down and
appeared locked. Altitude about 26,000 feet and speed at 300 KIAS, A
nigh rate of descent was maintainec throughout downwind. Configuration
of ¥~10L to maintain relative ..c.ii.on was gear up, flaps up, boards

i
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Sbatement, Robert J. Holbury, contirnued.

out, power about 82 to &L percent, soced 300 KIAS. I folded boards for a
Tow seconds and closed on Dutenh 335. Jeards out on attaining desired
nogition. I glanced at airspeed nnd altimeter on turn to base. Speed
between 250 to 260 and altimeter going through 12,000. My position
was about 1,000 feet from Dmtch 33 ut aoout his seven o'!'clock and maybe
500 feet above him., I closed clowly as we proceeded down base. Dutch 33
called base and gear dowm. Just imaediately before turn onto f£inal Bud
cleared Tutch 33 to land and advised check gear and limiter. Dutch 33

answered Roger and imnediately started turm of about 30 degrec bank onto
flnaj T did not notice my altivilc ~ distonce Lo ground appeared normal
a8 I £lew loose formation with Jus~ LA speca was Just slightly above

200 TIAS. ¥y configuration wa: clasna except for boards. Pitch and horn
lezter switches on., Power not nug‘ceﬂ but above 85 percent I'd guess.
{ta about 500 feet from Dutch 3 2t 2is seven o'clock position. I was
ciosing slowly. Dubch 33 rolled out onto final and appeared to be lined
w. I crossed almost directly over milk mail., Dutch 33 was proceeding
aown final for some time with everything appnearing perfectly normal. At
about 400 to 500 feet above ground (estimated) I glanced into my cockpit
to check fuel and airspeed —~ partlicularly airsveed in that I did not have
flaps downn.  Fuel was Just below 2000, alrspeed just slightly above 230
TIA3,  The alpha W needle of the P31 was at about 10 with horn and pusher
boundary needles at about 12. At this point Captain Roussell said, My
God, look at the aircraft. I immediately looked at Dutch 33 who was
about 300 fect from me. IHis nose was slightly high and he was rolling to
the left at a failrly rapid but steady rots, 1 would estimate he was
about 15 to 20 degrees left winzg dowm »it this time. As aircraft was be-
tween 45 to 90 degress I observed ,J¢UV ejecting bub lost him for a
moment as alrcraft continued apnarenvly steady roll rate with nose dropping
rapidly when passing 90 degree point. It impacted nose down, upside down
after completing what I'd estimate to be 180 to 195 degree of roll., T was
certain the pilot hadn't cleared the crash. At about the second of impact
T observed the chute streaming (about 3/L4 full) for a split second and
thon it blossomed full and pilot contacted ground immediately, T did not
sce him move and was again afraid hetd not made it. I observed the chuie
billowing toward the fire which was only about 100 to 150 feet away and
was concerned lest the pilot be dragged into the fire arca. I called Bud
and advised of pilotts position and requested expedite pick up due fear
of pilot being dragged into fire. I did not receilve a reply. It wasn't
until later that I realized my recziver had failed. I clreled to right
 tichtly as possible and when T could next see parachute it was lying
the ground. T did not see cny rovenent nor could I see the pilot, A
snbion wagon with a white toop wus anprosaching the pilot. The fire was
nlmost out. I could not hear - I landed immediately. The
~raatest sight was to observe -, Col Perkins enroute to base
; as I taxied to parking ar~-. | would cutimate Dubch 33t's speed at

Vfﬁ i AN N
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Statement, Robert J. lolbury, consirmed.
tizze of roll to be 200 plus or minus 10 ITAS.
Lo Tno above statement is tru: Lo the best of my knowledge and belief.

A /

. Tr"’?"‘\):; {t( /)C} e o

7 7 - )

.
¥

¢ BIGART

Approved For Release 2001/08/29 : CIA-RDP71B00590R000100040001-1



,‘?ql-!u‘ .j,-'» '?’

Approved For Releasﬂ#ﬁ[mgze CIA RDP71B00590R000100040001-1
STATEMENT

—-—_-—..—.-————

9 July 1964

1. I, Richard J. Roussell, Captain, 45805A, Det 1, 1129th Sp Acty Sq,

P, O, Box 882, Las Vegas, Nevada, having been first advised that the
purpose of thls investigation is not to obtair evidence for use in dis-
ciplinary action, or for determining pecuniary l.ability or line-of-duty
status, or to revoke commission or remove fror the active list under the
provision of AFR 36-2, or for use bcfore a Flying Evaluation Board, but
rather is to determine all factors reciating tc the accident/incident, and,
in the interest of accident prevention, to avert recurrence, do hereby
make the following voluntary statoment,

2. I am 33 years old. I am the RBase Operations and Flying Safety Officer
for the Detachment. I am prescnciv checked out and current in the T-33

and F=101 aircraft. I was fi-i:- ‘n the back seat of "Boxer 14", chase
aircraft for Dutch 33 at the :i . o .hc accident.

3, I was designated to be t .- v+ ional vriefing officer for Dutch 33
scheduled for 0700, 9 July 1% - pilot came in for briefing and it
consisted of briefly mentioni . o -cate to be flown, emergency bases

along the route and status o/ ¢ -.9cs, (NOTAMS) I mentioned additional
traffic that could be encounv.: - ir *ihe SOA cduring the flight, the status

of Nellis gunnery ranges, th: = :us of AEC ac:ivity of which there was none.

The Airfield hazards, includinr construction ¢’ the airdrome were discussed
and understood by the pilot. 7ie NAVAIDS at the facility to include that
of the Northern AFCS site werc "IN'" at the tine of briefing. The pilot
acknowledged complete understanding of the cntire briefing and immediately
departed for the weather staticn to receive the weather for the route to be
flown. I was invited by the chzse pilot to join him and I did. We took
off and formed up with Dutch 33 immedlately after take off and advised that
he looked clean and he acknowlcdged. We proceeded into the SOA and orbited
an area just North of the tunnel awaiting Dutch 33's return. We lost radio
contact with Dutch 33 but ovctheard our Northern AFCS mention that the
pilot was having difficulty. e immediately asked for tunnel clearance to
return to homestation at altituac thus giving us an advantage to pick up
and reform on Dutch 33, We pickcd un the aircraft in a large left turn
while in the contrail level and startcd to reform over Bald Mountain at an
altltude of 28,000 to 30,000 feet as he was descending at a very fast rate,
car down, for entry to downxlnd for landine Runway 32. We joined Dutch
3) s left side closing slowly. e were at an altitude of 15,000 to 16,000
on a wide downwind and approxzﬂﬂg,‘x 12,000 on a wide base leg with an air-
speed of 250 to 260 knots. Dutcih 33 cont;nued the descending turn to final
at which time he rolled wings level. Everything appeared to be normal to
this point. On final, I noticed that we were maintaining approximately
230 to 240 knots still closing very slowly. Just prior to the accident, I
observed the aircraft in a gentle left bank continuing over. Just prior
to reaching or what I would estimate a 90° bank, I observed the seat
ejecting and immediately afterwards the chute blossomed., I

OXBART o uiwE

Page 1
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Statement by Captain Richard J. Roussell, ccatinued,

would estimate that at that time, we were 300 to 350 feet aft and
approximately 125 to 150 feet left of Dutch 33. The Aircraft continued

to roll and made contact with tic sround almost completely inverted.

My concern then was focuse: < .o nilot and I had observed his chute
to the left of the impact vnir ..o.roximately 125 to 150 yards, (just
west of an access road that - i to and from the low frequency
transmitter site). We coul: wov teil the pilot's condition at the time
s0 we made every attempt to dir-or Lielp to him via UHF radio. We
observed a staff car going < -:. .ilot and we lost our radio receiver

about the same time. We sct up 2 sattern for landing Runway 14 which
worked out fine. We did not k~nu the condition of the pilot until

we saw him come by sitting in tiae right seat of a staff car. We
received an OK signal from the driver.

4., The above statement is truc to the best of my knowledge and
belief. '

WITNESS: v)(’;,,,,éz.,,,,l/," (7 R

y
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is i, ravdl 5. Fout, SHSgt, is

becn covised that the purposc o ..o

evidisice for use in discipline:
liabitity or ldne-of-duty stat.:o,

thw sctive list under the proviciui

Flying svalustion board, but r.ihow
to the accident, and, in the iut...
recurrence, do hereby make tihe ol

2. Age 31, Dutics-Communicati-
In Radio and Nav-Ald Career il
accident~ deturning from Hadic

]

3. At oaoproximetely 0930L, 9 o

P o
(S e
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9 July 1904

Y, et 11, 1800 Spt 5q, having first
Zavestigetion is not to obtain
T, or ror determining pecuniory
revoke romnission or rcmove from
oit AFR 36-Z, or for use weforc a
1o to deter:ine all factors relating
L oor acciucat prevention, to avert
auang veluabary statement,

scctronles Superintendent, lixperience—
wince 1951, lxact location at time of

L
SAsdLg

Ivei, T owiith one passengoer TSyt Thoues

L

e LW, w8 driving north are. . sroech To runway 32 in a

i L
catnl R H

saanad trucke A Lew udnutes oo, - . Gups vted the Radlo Leacon,
suilaing 152, enrcuce to the i i. soiiles 1O hy right was A Dutch
alrcr.rt making an gp roach to v 2. Lfter the alreraft had passecd

and vas about Jour thousand el el 00 e, Lt appeared to be very low,
approxiustely 100-150 feet high, oo Lioen flew up from the aircraft.
instant leter tae adreraft . i o Lo in 2X%

A1 % side &5 another object

flew out from the aircraft wiio- © e oelne dearned seconds later was

the pilot bLeing ejected. Also, o e siaie instant, the aircralt appeared
X & \J >

to hit the ground, nose and le'l i
fealizing what nhad happenecd arw: ::
from the left side, I sccellerciuu

virst, ¢xploding into Ilanes.

pilot walking toward the road
venicle o offer assistence. 4t this
cone btiue & station wagon apgruu,“ud « pilot from the opposite direction
It rezched the uilot a few se St of asey, and the driver, with the
zig of the pllot, had Just bu&un t“u reaoval of the pilots flight suit.
Sot Lew and I jumped from our vesdvie .ad assisted in ramoving the sult.
While coing so another vehicle apnrvached from the north with one man whom
I recognized as Col rerkins., sbooned, opened the right door of his
sbation wegon, and the pilot uit o tire seut while we finished rasoving
the £iight suit. I then tool the suit znd placed it in the back scat of
the Vbhl&le which had arrived vicob smlile Col Perkins turned his vehicle

around and drove north with the ol towrrd the main compound, The

L4 i

PR
.
w2

iet

drchr of tne other vehicle, 5. U uow ond I wolked about 20 fect west of
o road to where the parachut: wo .rcit were laying with intentions of

‘.

slecing it in the station wagon wien tiae ariver of the station wapon

2id that it may be best to lcave it ws it loy. gt Low and I returned to
and mounted our vehicle as a wen wiih o bluc security badge and tiwce

wen with blue @nd red security L.dges appeared on ny side of the vehicle,
T told thaa who I was, organizaition and business in that area. At the
same tine dpt Law was giving our nuxnws and telephone nunber to a hogt

!
«
w

i) A I
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L e Sa kin o fa K
from the I'ire Department who hod approached the right side of the vehicle.
I then left the scene aud drove north to the compound. 5

Le The above stateinent is true to the best of my knowledge and belief,

), )
'4 \fITN.L‘;dS %/4&'&—&@/(7 T« e t;v_)_. o t’—(‘
7 u
P "/_j 1‘}_
SIGNATUR -~ . v’&/ J%
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9 July 1964
1. I, Thomas I, Law, TSgt, Li1Z35:95Y, Det 11, 1800 Spt Sq, having first
been cdvised that the purposce o viiis investi;stion is not to obltain
gvidence for use in discipline vy uily or ior debermining pecuniery lic-
Lility or liue-of-duty status, or to roevoke commission or remove from the
acbive list under the provision oi .1% Z6-2, or for use before a Ilying
Lveluntion Boeard, but rather is to determdine 1l factors relating to the
accldent, and, in the interest of .Lccident y;uventlon, to avert recurrence,
do hewrcuy make the following voluni.ry statelionte.

2. Agxe 35, Duties-Navigationrl it Technician, Expericnce~In aadio and
Nav-iid Career Field Since 194, .wiwch locaition at time of accident
“uturnlnp {iom Haulo Deacon.

%, “he morning of 9 Jul 64 wi o.owdiiowtuly 0930L 8MSghb Paul 5. Fout and
I were returniug from the bowwr  .coi. 1te ab the south end of thc arca.
Sgt Fout was driving proccedin ~win oon the read that runs adjecent and
parallel to the extended runwe .oaccrline. (¢ were traveling feirly slow
cnd spproximately half woy to i . oeviaetber rosd when I looked out the
rlbhu window and up and ssw a Juueh aircraft turning on to final. ‘“:hen
he completed the turn and loveled e wis then visible through the windshield
of thie truck. 3hortly after lcoveling he begen losing altitude quite
rapidly but et a level attitude. .hen 100 to 200 feet zbove ground the
aircraft sterted into a slow roll o the lofb. At 45 degrees a piece of
phe aireraft flew off and & uivw viewe observed from underneath the
airercit. The roll contimucd .rd ohe wircraft crashed inverted left wing
sli‘htly igh. At about the time of the crash a parachute was secn to
the left of the aireraft and o cucut the swwe altitude as the airceraft
waen it stoarted its roll. It w o wot ilmmcdiabely apparent that this was
tae oilot because of slze, altipudo and othur factors. Sgb Fout did not
incrcase speed till a while Lt when the possibility of it being the
pilot occured to us. The pilet w.d extrected himself from the chute and
scat and was In the road by « str LLon wagon thet had just arrived also.
tie and the driver of the car worc aelping the pilot out of his flight
suit when Col Perking arrived. M;,u‘ removing the sudlt he and the Col
departed. All emergency vehlcl-: ud arrived vith security and hoanger
personnel so we continued on to the base.

L. The above statement is true te the vest of uy knowledge and belief,

,C//?~c ///A/r,.,,,:,“”{

WITNES )
[al PATN — /‘ - e .A;f:;‘ “‘/ - e nienen
SICATUil e e ? o e

OXCART
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STATEMENT
9 July 1964

1. I, Jerry Hall, having first been advised that the purpose of this
investigation is not to obtain evidence for use in disciplinary action
or for determining pecuniary liability or line-of-duty status, or to
revoke commission or remove from the active list under the provision of
AFR 36~2, or for use before a Flying Evaluation Board, but rather is to
determine all factors relating to the accident, and, in the interest of
accident prevention, to avert recurrence, do nercby make the following
voluntary statementa

2. I was at the South Pad on Guard Post when I received a radio call
that a Dutch aircraft was on final., I turned around to watch it and
noticed that it started to tip over on its left side., The plane was at
an angle to the left when the engine on that left side seemed to blow

up. There was a flash of light and at the time I saw what I thought to
be the tail section shoot up into the air, but later found this to be

the pilot ejecting out of the aix c*aft The plane continued to roll over
on its back and then the nose bj* he ground first and then the wing and
then the middle of the plane hi: J“d bounced into midair and then there
was an explosion and it blew apa-t and disappeared into a cloud of smoke
and a ball of fire, I then reporied the crash to Delta (Security Office),
about 4 minutes later bits of debris and pieces of the aircraft fell all
around me at the South Pad.

3. The above statement is true to the best of my knowledge and belief,

WITNESS | iz //, d s

SIGNATURE \l\‘B % y\x\%5 ?\ \&ﬁ&

pa Y
wi
wissy,

X
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STATEMENT

9 July 1964

1. I, David Kindell, Security Agent, 1129th USAF Sp Acty Sq, P.0O. Box

882, Las Vegas, Nevada » having first been advised that the purpose of this
investigation 1s not to obtain evidence for use in disciplinary action, or
for determining pecuniary liabiiity or line-of-duty status, or to revoke
commission or remove from the active list under the prov151on of AFR 36-2,
or for use before a Flying Evaluation Board, but rather is to determine all
factors relating to the accident/incident, and in the interest of accident
prevention, to avert recurrence, do hereby make the following voluntary
statement,

2. Security Guard. 2 mile northwest of runway approach and approximately
1 mile from area of crash,

3. At approximately 0900 heours ¢ July 1964 while stationed on LIMA Post
by the south hangars, I heard on the radio that Dutch 133 was on emergency.
About 0928 I observed Dutch 133 weking his final turn on his approach to the
runway. While watching through ninoculars I observed his left wing dip
slightly and then straighten out. Then Dutch!s left wing dipped to about a 45
degree angle and I observed fire shoot out of the side of his right engine,
After that she flipped over on its back and went im,

/
L. The above statement is true to the best of my knowledge and belief,

‘/fr M . 7 ,
VHTNESS/&(é{( —'-’/,(%E"O,, ‘,1,’(:‘;’(/
ra ~
o> .
STCNATURE A She Mﬂ dez.,cé’eﬁ)

DAVID KINDELL
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9 July 1964
1. 1, Page Sharp Jr, Capta’:. ol h, Det L, 1129 USAF Special. Activities
SJoundron, having first been ~ovi o that the purpose of this investigation
is not to obtain evidence fo- - . .. disciplinary action, or for determining
pecuniary liability or line- - ..y status, or to revoke commission or remove
irom the active list under tic -2 i.sion of AFR 36-2, or for use before a
rlying Lvaluation Board, but rususr is to determine all factors relating to

the accident, and, in the interesi ol accideri. prevention, to avert recurrence,
do hereby make the following voiuntary stateucvnt.

2. Age: 35, Duty: Flight coc/eon, lixperience: 7 years — Flight Surgeon.

3. I was in ambulance #l, «: . iz Zan Up pad having responded to a crash

call on the aircraft. Aircr..: came over field, I heard pilot state on

channel #2 he was A,Q.K, excuvi a yaw system was oute The aircraft entered

the vattern. As it turned on rinal I remarked that it appeared rather high,
and descending rather rapld*v \$ nave oeen similar patterns however)., ne
aircraft lined up on final eund il vell. Suddenly the left wing began
to drop. The alrcraft_turnn hiLly LGLD, rate of descent appeared uncnanged.
suddenly there was a small Z.: su~orange light in or very near left
engine, probably in aft seci e winge The left wing continued to

fall, a lerge cloud of debris ~ui. smoke appeared obscuring the left engine.

The aircraft went oubt of coniroli anc crashed in with a flash and a very large
cloud of black smoke, I did noi see the pilot ejecte The flash I saw might
have been the seat firing, howuver vhe ilare was not located in any reasonable
relation to the cockpit ares .. .u was viewable, I assumed that the pilot

had not escaped the aircraft.

L. The above statement is true tc ithe best of my knowledge and belief,

// /
.. ;.é:/r;igﬁcg/% L
STGNATUKE x/wﬂ % “//7

WITNESS

F
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9 July 1964

1. I, Billie R. Holmes, TS:;t, AVLY9L77047, Detachment 1, 1129th USAT
Special Activities Squadron, iw~inp first been advised that the purpose
of this investigation is not 4o oitain evidence for use in disciplinary
action, or for dctermining peenniary liebiiity for line-of-duty status,
or to revoke commission or reuaovve lrom the active list under provision

of AIR 36~2, or for use beforc a ilying Evoluation Board, but rather is
to determine all factors reintin; o the anc1aent, and in the interest

of accident prevention, to avert recurrence, do hereby make the following
voluntary statement.

2. Age: 29 Duty: Aero iedical Technician Experience: 9 years -
Hedic.
3. On Thuroaay, 9 JulJ 1962, Fuﬁulﬁﬁce #1 responded to a crash call on

aircraft #133 when he was ro.u arproximately 350 miles from home

plate. We took up stand by . V.i-a at the north pad and monitored the
radio as to the aircraft's -ozllion znd troubles, The initial report
was that he had the left en. i chut cown, but it was learned from the
radio system (Channel 6) thi:. . aaw made 2 restart and was experiencing
some yaw trouble. Ve contirucc to monitor the radio and I made visual
contact with the aircraft as v cone over b, Baldy. Having observed

this pilot {lying this type oif circrait on numerous different flights,

I noted nothing unusual in hils aopro ach to runway #32, until he was
lined up and meking his final (~mxc e At this time I observed what
seamed to be a fast sink rate auc tub aircraft seemed to start to roll
off to the left. I next noticed a »uff of black smoke and then a flash
of orange flame and the aircrai’t continued the left roll and about 75 to
90 degree left bank. The lcft engine compartment seemed to come apart
and the ailrcraft continued to roll to the left and hit in an upside down
attitude, and was enveloped in flame. I did not see the ejecticn or
landing of the pilot due to the smoke and flames from the crash site.

By obscrvatlon was made from the north pad and on the way to the impact
area. Due to the monitoring of the radio, if desired, I can give a

fair report on the transmissions made from the time we answered the
crash call.

L+ The above statement i1s true to the best of my knowledge and belief.

[ITNESS é/,%,-c/ )Zc:cf
o

SIG'NAT /({CC ////‘f/” e, ~';

.
XA

R I U

OXBAT
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ST ATEMENT
9 Julv 1944

Y. 7. Sam T, Seamavdo, Ca-tain, ST00VA, Netr 1, 1120th T5EAT Srne~ial
teviities squadron, Las Veras, Nevada, havine first been advise? +hat

the ~nrose of this investi~ation is not to obta n evidence for use in
disciplinary action, or for determining pecuniary liability or line-of-duty
status, or to revoke enmmissian nv vamave from the active list under the
mravieiang af AFR 36-2, o~ ‘-~ use before a Flying Fvalnation Prard, but
~a~her is to determine all f-~"nrg walgtine tn the acrident/incident,

and. in the interest of arc-ident ~ravention, to avert vecurrence, do

herahv make the fallnwine ~~7vn=a=v atatemant,

2. Tdantifv and ocualify wirness: ‘ee 37 Dnty, Haliconter Pilot;

Fy~erience, ~om~leted Heldir~ -+ “-hnanl in Oct 61, assigned to ARS 1,BR
unit fram O~t A1 to Ot 63 -nm Dot A3 £n ~resent assigred Net 1,
1120th TISAF | SAS: Location o+ =im~ of accident, Sitting in Heliconter

on Seramhle Alert,

3. At an~rvoximatelv 0ORSN the r~rash alarm was sounded and over the
~ragh mircuit Bud stated thas Tut-h 33 was 5370 miles Nnrth of the Station
with his left encine inomer~-7v~ ~nd he suid land runway 32. At rhis

timeg rhe a'ert firemen nro~as v “~ rhg halicanter and suited out in

+*heir "hunkers'., The nila+r ard rvres chipf remained in the alert roanm

to lis~en to furthevr Apvelc men g on rhe THY radin gince the Dutch was
renorfed fo be 370 miles o+ toehari time after NONN Miiteh 33 varartaed

on TTH® radin that both enrira=z cere onerating but that his "vaw' (%)

svsfem was nn” onerating. ATte~ rhe above vadin call bv Dutch, the

ramainine crew members nrocaerded tn the helirn-ter and the nilat entered

the rarknit, straomed in, nnd had evterna’® ~oyer a~~lied to the aircraft

foar radio monitor and quick encine srart. Afrer Dutch 33 arrvived in

rhe Tnecal area and was ~riven 'pnline dinstiuntions, Pud asked if any

fureher Aiffirulties were “eins~ pv-erience, The renlv was {annrov)

"There 18 no further Aifficui+rv on+her than the "vaw'' gsvstem being on* and
there ig no emerecencv™, Pud -sa-lie’ rhat rhe rcrash equisment wonld still
gtandhy, Tust =~rior +o the ~“hrye =adin ~all hy Mureh 33, the helico-ter
ilot was ~ve~aring tn acram:lizh an ppncine start bv notifvin~ the alert

crevr chief, This artinn was no~ ~erformed becanse of Dutch 33's radio
gratemant . but i" was Aecide? t~ rema'n in the ~vegent srandbv nasture,
Shartly nrior ta 0930, Dut~h 12 was nsbserva? turnine base final and after
"A11 nut on final, he ar~pr=r” rn he flyine a normal a-nroach. A few seconds
la~er, the aircraft beman » ie“r hank and a fireball was observed comina from
the ton nart of the fuselare A grramble was immediatelv initiated and after
fire gim-~ression kit hoo¥-u-. the helirconter -~rocerded ro the rrash avea,
Tmon arrival at the crash scene., a few fires were observed as well as the
vilot of ™Mitch 33 standin~ near his rhute. Sufficient passes were make over
the a~ea to assure nothing ~~=1d he done within the canabhilitv of the
heliconter. The srramble was then arded and the heliconter returned to
*he South "amn and the flight wag rerminater.

WTTNESS A

STANATUPE }\\0—,\ 3

-
ONCART ©iviss
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9 July 1964

1. I, Leonard H. Smith, Capt., AG2087733, Jet, 103, 3rd Weather
Wing, P. 0. Box 882, Las Vegas, Hevada, having first been advised
that the purpose of this inves vigation is not to obtain evidence
for use in disciplinary action, or for determining pecuniary

liability or line-of-duty =t .., or to revoke commission or re-
move from the active list .n . =2 provizion of AFR 36-2, or for
use before a Flying Evaluasti.:. “roeed, but rather 1s to determine
all factors relating to th. © . wat/incident, and, in the interest
of accident prevention, tc 3 - currence, do hereby make the
following voluntary statemeu .

2. Age = 32; Duty - Weath: -esesster;  Experience - B, 8. in
Meteorolgy with 11 years e -. =+ . in weathep forecasting and
related fields; Location .. e of accide:.t - in weather station.

3. The following information is supplied: 25X1A
a. At approximately 0800, S Jul 1964, I -

the weather station for a weather briefing on the Copper Bravo

route. The briefing contained the following (non-recorded): Cloud

cover (over the area west of a line north-south through the station) =

clear; (east of that line) - broken altocumulus bases 16,000 feet,

tops 18,000 feet; and thin broken cirrus bases 24,000 feet tops

26,000 feet at the time of the briefing with the llne to move slowly

cautward through the period of the forecast, Visibility = 15 miles

or better through the period a: all altitudes, except within the

clouds. Surface winds light aad variable at time of takeoff, becoming

south southwesterly at 8 to 10 knots at time of landing. The de-

viation of temperature from standard with altitude was depicted.

Light turbulence in the intermediate levels and in the traffic pat-

tern was forecast. Other maiters discussed were climatological in

nature,

b. Observation of weather conditions at time emergency declared:

0759 PST Record

Sky = 14,000 scattered
Visibility - 15 miles
Temperature - 80 degrees
Dew Point - 46

Wind - 160 degrees, 8 knots
Altimeter Setting - 30,04

Page 1

Approved For Release 2001/08/29 : CIA-RDP71B00590R000100040001-1



1/08/29 : C|A7RDF371<50'9A5'§0R000100040001-1

f

Approved For Release 2P,

Page 2 of STATEMENT by Capt. Leonard H., Smith, A03087733

c. Observation of weather conditions at time of aircraft mishap:

0831 PST Local

Sky - 14,000 scattered

Visibility = 15 miles

Temperature - 8l degrees

Dew Point - 47

Wind - 190 degrees. 10 knots gusts to 13 knots
Altimeter Setting - 30.05

4, The above statement is true to the best of my knowledge and belief:

/— e B
WITNESS: 2 A i . .

Fy

e
v
AN
SIGHAIURE: tc&m,&&&w&
Cg¥ USAF
i
U SECEET
FUNIE aun d =
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STATEMENT

9 July 19064
}. I, Arthur Patnode, havi: - ~': .% been advised that the purpose
of this investigation is i#:: i wowain cvidence for use in disci-
niinary action, or for det: .- -~ pecuniary liability or linc-of-
duty status, or to revoke <. : ‘- ‘on or remove from the active list
under the provision of AF» -. 1 for use before a Flying Evalu-
ation Board, but rather i: -+ ict-rmine all factors relating to the
accident/incident, and, in -7 :nterest of accident prevention, to
avert recurrence, do herei; saxe the folloving voluntary statement.
2., Arthur Patnode, crew chic? on 3133, The aircraft was making an
approach, It appeared to m» .cat the apprcach was nearer to us and
his base leg was a little cioscr than asual, It was normal - that is,

%3

the wing nearest me was dﬁw. "to his R/1 turn  but it appearcd to

me when he rounded out and was just about facing me that he was at

a steeper angle in his bark than usual but not very much. It

appeared that he was almosi in a 45° bank and they don't usually

bark that far. (Which direcrion was he banked?) He was banking -

it was a right bank and it :ppreared, comparing it with other approaches,
that he had it lined up with ke runway. I didn't see any evidence

of correction, I was staniin; leut 20' in front of the engincering
tower. When he was on finai it speared to me he was slightly nose
high. Somebody commented that tiis looked like a kind cf sloppy

landing and somebody else szic tnat he seemed to settling faster,

It did appear to me that iL was Mzttllng pretty fast, nfter he had
straightened out, he was mikinr nis norienl approach and it appeared
that his nose was a 11tt1‘ zzvter chan usual, But then after he
straightened out, leveled tiic wings it appeared to be sinking faster
but the rest of it appear<! tc be a perfectly normal approach. First
I was aware of anything wrone was the leit wing started to droop and
I would guess it was over at about 30° down - left wing down. Then
I saw the yellow flash that I thought was a left engine torching

It just continued rotatine. T didn't see the chute pop out and
others said that this was the chute - this flash was the flash of
the rocket and that may very well have been, It was a yellow flash,
just like an engine torching and the thing just went on over upside
down and that was all I could sec. Aftcr turning completely over

it didn't continue to rotate.

3. The above statement is true to the best of my knowledge and bellef

/

‘- " ,‘. ;’::) i;_« g
OKGART < CRE
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9 July 1964

le I, Glenn Holman, having first been advised that the purpose

of this investigation is not to obtain evidence for use in dis=
ciplinary action, or for determining pecuniary liability or line-
of-duty status, or to revoke commission or remove from the active
list under the provision of AFR 36-2, or for use before a Flying
Evaluation Board, but rather is to determine all factors relating

to the accident/incident, and, in the interest of accident prevention,
to avert recurrence, do hereby make the following voluntary statement.

2, Glenn Holman, Supervisor, Flight Line. We were standing at the
corner of the tower standingz by for assistance to tow the aircraft
after we had learnsd that Le had lost the left engine in flight,
We were just standing there w.itins wntil he made his approachs I

widerstood later that he hat witan nis left engine started and we
Wwere not necessarily at th. 2 ::cting to tow the airplane., We
had a radio on in mobile 7 - 31 ving to his approache E ery-

thing seemed to bs normal. - oza clled off the emergency. The
aircraft came around in wh. . hooue e as a normal pattern and
perhaps: a little highe As . . dc b4s final approach from whers I
was standing it appeared thal .ue nose of the aireraft sort of pulled
up in a little higher angle of utiznk than rormal and then there was
a small flash and I could s=e¢ a hute oron behind the aircrafi.
Then the aircraft rolled ov.:i =13 siruck the grounds (Which way did
i% roll?) It appeared to rli t> Lle left -3 nose highe (did this
flash occur before he hit?) Y:.. {Could ycu tell where that was.
coing from?) No, not at Lic Lomz, but atter thinking of it, it
appeared that it could have bo:. “a: seat csbapulte That's about
1l I can think of, The ps =~ ::.: was seen to blossom out when it
‘icoked like the aircraft wa: aouat in a LY degree rolle

3+ The above statement is - - - Lhe bast of my knowledge and
berief,

s P
dUNE33: AT e {/(Z(;;
] / o
. .

CHCHATURS :—-d'/.éﬁ/w/ & /MQM—{ -

)

X B
Wi .
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9 July 1964
1. I, Richard Thomas, AF1333&é. 0 20, Det 1, 1129th USAF Sp Acty Sq,
P.0. Box 882, Las Vegas, Nevad: , .avins first b(eq advised that the purpose
of this 1nvest1gatlon is not to . . . evidence for use in disciplinary

action, or for determining pecviiary liability ¢r line-of-duty status, or

to revoke commission or remove from the active ist under the provision of
AFR 36-2, or for use before a Ilyinp evaluation voard, but rather is to
determine all factors relating tc Lhe °c01dent/1nc1dent and, in the interest
of accident prevention, to aver:. rccurrence, do hereby make the following
statement.

2. Age 35, and my duties are %7 Traffic Control Technician, My location
at the time of accident was in “i.. lontrol Tower,

3. On July 9, 1964 departed for auuy, ?ud Tower at 0735L. I assumed the
duties of Flight Data shortly tiicrwr avier. At O930L Dutch 33 crashed short
of Punway 32 on final landing, ~°. toliowing statements are to the best

of my knowledge leading up to the -eoidont, At O857L I received a call from
Bungalow stating that D-33, 4OC » s cut had his left engine out, some duct
trouble on the left engine and w-: zlso having yaw trouble, This information
was inmediately passeéd to all arcncier via the crash phene by Sgt Scott.

A few minutes later Sgt Scott @i : us Lo corsact Bungalow and ask if D-33
needed any tunnel altitudes., B viow dvised that D-33 stated that if every-
thing went OK he would be well a: & Lunnul During all this time we
kept all agencies notified of everything. At 0Y02L Bungalow called and
advised that D-33 had his left engine siarted, bub still had Yaw trouble.
This info was passed by myself to Doxer C.P. and the crash crew., Sgt Lytton,
working local position, advised ihe road runners. Even though D-33 had his
left engine started, we did not tcluinaie the emergency. As D-33 and chase
got clocser to the statlon Boxer 14 the chase aircraft requested tunnel
altitudes of FI340 and above. The time was approximately 0906L. I called
Salt Lake Center and received the altitudes as requested until 0920L. At
approximately 0924L D-33 called tower over Blady requesting landing
instructions. Landing instructicns were given by the local controller, and
D-33 was advised that we had called an emergency and every one was standing
by. D-=33 entered traffic and everything appeared to be normal until the
aircraft turned final, At this time the aircraft banked to the left and
crashed short of the runway. The time of the crgash was 0930L.

L. The above statement is true to the best of my knowledge and belief.

: - .. ) / s
WITNESS A o fe . & J sy ol

)
SIGNATURE ‘\_LQLM L VWlimeis
" RICHARD THOMAS

@}{Q ﬂ 5o % KR T R
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S TATEMENT

12 July 1964

1. I, Delbert M, Hudson, having been first advised that the purpose
of this investigation is not to obtain evidence for use in disciplin-
ary action, or for determining pecuniary liability or line-of-duty
status, or to revoke commission or remove from the active list under
the provision of AFR 36-2, or for use before a Flying Evaluation
Board, but rather is to determine all factors relating to the
accident/incident, and, in the interest of accident prevention, to
avert recurrence, do herchy make the following voluntary statement.

2. My name is Delbert M. ' ...on aund I work on 132, I was on the
stand watching 133 land. - -z it wsas coming in for a landing I saw
a ball of flames. It locik:. 1iks 't came out of one of the engines,
Then it veered to the left = went over upside down and crashed.

(The ball of flame - was it »cforc or after he crashed?) Before he
crashed while it was still a+~ in the air. (Where did the flame look
like it was coming from?) = locted like it came out of one of the
cngines - out of the back. 71t was a big t:z11 of flame, (Did you
notice anything else?) RNo. e was just j:irt way over when I saw the
flames in the tail end. {iiich vy did he go?) He veered to the
ieft and just right on ovor.,

3. The above statement i: Lcrue to the best of my knowledge and
belief,

.‘/,”

WTTNESS: & L. ./ ’/ .

STGNATURE ﬂ«//af/”/ K cliony

-y

i"?

BXGAE
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STATEENT
9 July 1964

Lo I, Olga C. Lytton, Togt, ~U1L425273, Let 11, 1800 Spt Sq, having
been adviscd that the purpcece or thas investigation is not to obtain
evidence for use in d1901pl1n;~v setdon, or ior determining pecuniary

liability or line-of-duty sitatur, or 1o rcveke commission or remove

’

from the active list under the ;;»vision of A 36—2, or for use before
a rlying bveluation Board, "o . itier is to determine all factors
relating to the accident; . .. “a .o Interest of accident prevention,
to avert recurrence, do ner.o. Lo vhe follovwing voluntary stutement,
e ALpge 32, dutlesc-idr Traf... .cnovel Tecim-.clan, xperience- In
cerecr fleld since 1957, 1o . . o Line of accident-Bud Tower.

.o n 9 July 1964, I wes .. workin Locul Control Position
insud Control Yower whem .owso oo cltauc.  dhe weather was VIR,
vdad wis Lrom 1400 to 1&0° sinul 20ts, active runway was
PR traffic dve to stud: .. iey Tanges At 0857L Sgt

& recelved a call fron : LE ,—4 ”1y1ng in the 30A had
Lelt eng 1nc, had duct - T S and was 370 nilcs out,
nCubb pessca this infov pnone ana advis d the

. ovebter cotimate
~oowater Lungalow chlled
vhe left engine and

I

et that we would col VR
o Si e /v) would land, Thie i

koad told sgt Thoues U =l ¢
wino by wmeest he sblll hec : v v, Bt Scott culled
i e control officer in o ‘ iiewt cam of thise I adviscd
Lite uulltrol on tae Y Linc : ottt then went to the rodar room.
whaon Whones then received o o e rescue and he told the »nilot of
G =42 what was happening . - - .o cold me that the pilov
wonnd wadit in the H=43 on t- ¢ monitsr the radio in case he wos
nocded.  Sgl Scott then ask. « ¢+ 0 be neve Bun zlow find out if =33

would need tunnel altitudes. . Promas calied Bungalow and they
sald, they would ask the pi.ct Soon s ne vassed abeam Bungolow,
In three to four minutes Buwe ... Lu**td bae.t and told 3gt Thomas
thet D-33 would not need an- ool altivedes that he aoqld be above
the vunnel. Doxer 1h then vhﬁl.d on chonnel 2 at about 0906L ond
reguested tunnel altitudes (50 o ad sbove. OSgt Thomas called Sa21t
Leke Gity Center and was g 540 thousand and above till 0920L
vihich I reloyed to B-lh. 1 toun got a frequency check with E-43
to see if he wae monditoring L o frecuency cnd if needed could hear
=57 when he came ine. At chout USIAL D-23 reported over Dald it
ond regucested landing inctroce.oo. I pove him left treffic run-
oy 32 due to students in oo ~ ronie, At about 0924L I told
=33 that I understood he i N peoticle tnd did he have wny obthor
wroubles. Luteh acknowledsod 100 s & oysbem was out and every-
thing clse was QK and that tiwer: wvoo no wergency. 1 then advised
adire that an emergency had boca wocldared crash wus stanaing by.

ic segered and about a mimvt. o too poporLodoon base. 1 looked at
a
g fﬁﬁ 5‘3 nr ' .
(L gy
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tiw position of left bosc o 4id ooh cec tie alrcraft. Sgt Thomas
then called to my attention tori tue airercit was on right busc,
Yhe aireralt then turned on Jiind wad I told ogt Thonas flic is sure
s on final the left wing drovped,
e Lhed weout o mile on final to the
left of the approach lane. I cupesred to blow up as there was much
blezek smoke and dust, I inmedintely zlerted the crash net and then
moved back to my position L trn. cunscle, bL-lh gave the position of
tie pilol, and there were Luo voguocts for the position of the =43
whdch wes approching the accldoent corne.  h=14 then requested loind-
ing Instruction on runvay 1/, w.iich L geve aim, but he did not iecelve
the Instruction as he had lowt nis receiver. I attempted contict
with b-14 on all UHF radios 2ad wrt Seott, who had returned to the
tower attenuted contact with o--1) on Svab. By this time Dell was
vurning final for runway 14 ciod I gave him a green light to land.
I was then relieved by Sgt ocott.

[

gescending fest, At aboubt 1o ..

the ailreraft fell very Lest o

L« The cbove statement is true to the best of ny knowledge and belief.

VITHESS é osl O {«-——-/5 asste Xl
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SECRET

. 112 9TH USWF SFiCIAL ACTIVITIES SQJADRON (Hg Comd)
o v, i tox %9, Bolling AFB, D. C.

SPECIAL ORDER 9 July 1964
XB-354

The following nemed Officers and Civilians, organigzations indicated, are appointed
menbers of an Aircraft Accident Investigation Board, under the provisions of AFR
127-4. Note: (#) indicstes orders published with approvael of Dep/TIG, Hq USAF,
Norton AFB, Calif.

GRALE, NALE, AFSh DUTY ORGANIZATICN
COL ARTHUR F. JiFFREX, 8676a (*) Presideni 1002 1.G. Grcup, Norton
AFB. Caldf.
LT COL FREUERICK C. BLESSE, 17010 (%) COperations 1002 1I.G. Group, Norton
_ £FB, Calif.
i Jit, 35737A hateriel Det 1, 1129 USAF Sp Actys Sq
2BX1A sentractor Det 1, 1129 USAF Sp Act;s Sq
contractor Det 1, 1129 USAF Sp Aciys Sq
MAJOR BRUCE K. KIMBEL, ACG2083%74l1 Medical Det 1, 1129 USAF Sp Aetys Sq
CAPT RICHARD J. ROUSSELL, 45805A Recorder Det 1, 1129 USAF Sp Actys Sq

FOk THE COMMNANDER:

STE, R. MCILVAINE DISTL.IRUTION

¥ajor, USAF 3]
Asat Aduinistretive Officer
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25X1A

STATION DATE
. .
NELLIS AFB  NEV '7/9/69 L
TYPE A/C A/C NO. ¢ I — MISSION
Arh 273
v/l C A —
OCCUPANTS (State whother crew ur passenger. List addiiional prssengers on reveue.)
DUTY i
SYMBOL NAMKE AND INITIALS GRADE SERVICE NO, HOME STATION

“Cl Vv

—

TS

! 1
| ;
1 :
e : —
i :
5 i
S i —
? :
H
! {
1
T i
iero ) ,,‘.éizn-; (Home base) HOURS OF FUEL SIHILIARY BASE OF 18T INTENDED LANDING
by .A" i a" !
é(ifﬁ ’ ]f’ B . / + 3¢ )
FORM ""F' FILED AT DAYE ~ILED (Day, month, year)
TS AER NV
WEATHER IS FORECAST TO REMAIN VFR FOR THE DURATION OF THIS FLIGHT { AM FAMILIAR WITH ALL CURRENT REGU-
~»~LAT!0NS AFF-'LCTING TH1S FLIGHT AND THIS FLIGHT wiLL BE CO
- ]
[
"AGTUAL DEPARTURE j; 5 L
D819 97 29 L
RUMAARNRS
!n A, . F PIF Nbr.ss=
[t i e #6 vaesmusvavmemanceusnscnssssasaREAREERERERAT E=Ls
4
2 -
Y TS —
4 H
1;' i
; T/ ROLL e cvemncncocncnanns
! -r
TS TR (W/CHUTE"
i -
‘fi ................ (W/O C”UAL) ' @
o wmmssemmemeEes H
;
: 3
i i
5 :
b L, e e S E:
i, i FORM ﬁﬁ £§ £112,1 HOV.31, WHICH MAY BE USED. 2 GPU: 1958 O - i52495
D San'se F et 1 boy ,
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ONCART SECRET

STATw 7.of OF DAMAGE

9 July 1964

Investigation has revoealed no damage to private property as a
result of this accident. '+ aircraft struck the ground at a location on
vwhich neither vegetatior rnor habitation was situated.

RET

G
e
€

OXCART
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SECRET

CERTIFICATS OF DAMAGE

9 July 1964

The aircraft was toizlly destroyed upon impact.,

Ay

OYCAEY  SECRET
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Extract from Control Towe: "o
133 at Det 1, 1129th USAF Sp \eth,

FOILOMING -

i UEAT, NOTIFICATION OF BMER. . 70

TOomUT TINE ATENCY CALLTY
RA Bungalow on i

Iine to Bud

Bud

0856 Bungalow

Bud

Bud

D-33

GHAMTRL 2

0901 Roadrunner 3

Bud
QNCART

‘Approved For Release 2001/08/29

involving rajor aircraft accident, number

23, Las Veges, Nevada, 9 July 196k

LOUS RO YOWER TAPE
MISSAGE
ts heoino 2 little engine trouble. e
b st his left one off - hats about L0O

itz norsh inbound to you aboub 160 degreesh.
Sooledeed)

“n's still having trouble with his left duct.
e range o 370 mile from you.

Jonshonet ecetivated,
sintbeh 2%, 370 mile out inbound left engine
shub deown, will pass on landin estinate when'

received - will be landing runway 324,

)

#ehel 10 will you require a tunnel altituden?

o, T'1l be quite a way over that if
vz continues to go like it is ripht
S0 TN, overt,

oo head.
,,,,,

have the left engine out - stilln?

#entive, the left engine is running.
Trerybhing is 0K except for YA An.

— e et o o S0

Hooser, wetll have the staff car
(nareadable)®, twhat!s your ITAH?

ity soing to abort going around the course,
I'd say about 15 minutest,

{(Unreadable)
#ieehe 100,
#'d how do you read mobilen?

#loud and clear mobilew,

PN a0
g;&ﬁﬁ?

: CIA-RDP71B00590R000100040001-1 ~ [
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Roadrunner 3

Bud

0903 Bud to Command
Post (Hot Line)

0904 Roadrunner 2

B-14
Bud

B-14

Bud

Bud

Roadrimner 3(<°

0905 Bud
B-14
| Bud
D-14
Gel5 QOperations
Bud
0915 Roadrunner 3

nowTT 10 enters traffic and T

(222 Bud

Roadrunner 3

0923 Cortmunications chocls

Channel 2.

ﬁ;l\fiéi
. Approved For Release 2001/08/29 :

s}

Fem

wpud is 33 on Channel 6 or this onen?

P

taven't heard from him hets quite a bit
north yetn,

D-33 has left engine running now, still
no yvaw aid. Ieave emergency status as it
conld go back on again.

oadrunneyr 3 this is Roadrunner 2¥%, no
answer,

"Bud Boxer 144,

1Boxer 1), BudM,

T just north west of Mackeral coming in
with 33, have not jolned up with him yet.
Could I come across the tunnel at 340 and
above pleasc'?

=t rdby oneft,

e eadrunner 2 and 3 D=33 now has left engine
ruscing.  Yaw A system out onlyh,

niecop, understandd,
s 1y Budi,
i

Lgot.

s2liont lovel in tunnel 340 and above
arproved no. until 20 past the hourt.

i socy unde stand and we'll be on Channel 64.
o ther warning passed to Tower.
“her wnarning passed to mobile.

* nrs cou roing to land 33 on 327 (I

N2 1.") -
Schol

=ile, 33 is now 25 miles out estimating
ireding in 5 obo 10 minutes®,

wionert,

with P-/2, also B-lL and D=33 check in on
- v
PR AN ! 3

: T I B
o e

CIA-RDP71B00590R000100040001-1
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U021 v D-33

Bud

D-33

"33 over baldy for landing.

e deft traffic runway 32 wind 140 degrees
table 130 degrees L gust to 8 altlmener
foreipn students in gunnery range',

13 under and yaw A system inoperative,
4o you have any Ouher troublesi?

wiewative, no emergency requiredn,

M.oser, energency has been declared and crash
is standing byn.

oK,

Various other conversations concerning next Dutch flight between Bud and Mobile,

and Dubch 31 calls for radio and
0928 D-33

Bud

D-33
0929 Roadrunner 2

B-14

Bud

B-1L4

Mobile
0930 Bud

B-14

Bud

B-14
Bud
Roadrunner. 2

Bud

’ EXWE

| Approved For Release 2001/08/29 : CIA-RDP71B00590R000100040001-1

parrot check,

/
437 on base, gear is down and lockedn.

"33 check limiter cleared to land, wind 150'
degrees variable L peak gust 8u.

unoert (074 Iast comnent from D-33).
10220 erasii Bud, call crashu?

"Bud the pilot is off the west side of the
aircraft, he got clear I hopen,

"Bud 14 do you readwn?
"l}_l_ Bud" ° ‘

uThe pilot is on the left side of the
ailrcraft about 100 yardsm,

"Doger, mobile copyt,
"1/, do you copy"?
"hoser, rvizht next to the 'roadw.

n,3, pilot left hand side 100 feet clear
of aircraftn,

here's our chopperh?
"He's on “the way¥.,
"Bud Roadrunicr 2, where's the chopper®?

"*'s ary ;oachlng at the present time, about
wlf way there

?;
i

g
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25X1A

' RECORDER_NOTES

Dutch 33 taxiing oub, Bud, dutch 33, zo ahead.

Teed on warestricted climb and I¥1Y need o trim rmun. If11 take 1T,
Left brake very wgak on thils vehicle, ‘

Ttve got 5750 rpm, 808 TOT, Nozzle 1.0, T/F 15400, oil press 48, temp about
100 on oil,

-wise I have 6925, EGT looks llke about 806, nozzle L.5, F/F 16100, oil
cure L2, oll temp 75, 9 dash 7 is fifty eisght two. Pull the caonku»
Jubcq 33 eaay'uo roll”: Hoge = = =

11 100“0 in this airplane, Rog, = = ~ .
round a-bit, left one is pretty good., it 1.18 tn, 812 le

Ey

PRI

ud e?..-, C]“éula Lebe go to chamnel & and cheek communications.
loud end clear, Bungalow, 33 how do wou rzad? lLound & clear,
. w'f:ssurb about 1.0 and the left is about 1;8, Temp on lefi is about
TOO ard on the right its aboub 75, _ '
~ < w50 des wcm 7856 left, 802 on rﬁ.ght. HPM on left is about 7025 and o
the rizht 7050, I gobt the ball out to the right about a third and I have_ L
790 loft and 610 r¢gnuw Cut down a bit on the right. JLeft nozzle is going
dde open Therel's the timg « L minutes and 45 seconds to 2.2 Mn,

“e iz wide open and I got 790 Temp at 2.21 and I%ve got 7250 rpm.
‘ﬂ,_t, set up is ?300 O, 900 £QT arsd about 7.5 on the nozzle,
2.8} now 1t looks like the ball has gone uack into the center,
tihe oil camninieg up in the front erd, A litile rousghness here at
Lo dubtch 33 -~ do you heve ne apnroaching B‘urley” Roger, thank you,
1 the left oil pressure is about 42 and_vient is c,cout 38, Temp 150

Pim erulsing here at 2.8 and I have avout 28000 1bs of iue
here on Dillon, 335 FEA3, 133 is startins a turn aroun’
thet QOC this heading look like? I just lost
: cfo: ng again now.  Burcalow, how does my heading

g dutch 38. &01, a problem here, I ¢an?t get my lelt
$2 D, ondg. I’m Q,'_L__}:gy. Lo we o this heading 2nd see what -
c*’*lsug is 155 you say Hog.. You may relay that Ifve logt &

ing un

o

zine,
not shut_down noy. 1 hove it yunnins
b o._l pL cssure down to 35, Left

850 on that Jefu Cx

1wt i1 ovclji ning: cot.mr:uo‘* to go like it is rigib
M"!"TLJ ve, the lett engine is rumning
; A0g. 4H'm golng to abort going arcund
M,Tﬂn = lots sav 15 minutes, ,
How passing west of Mackeral and quite
;) e richt is gfgwor lower and the left oil
nc& the ri gul, is 175 or 177. I'm almost over Tonopzh = going to
ig 360 around the base,  This oil temn is ahout 212 on the Jeft
on the right. , ' :
It decelerating viow.  I'm over 1o
" e PIOb 1b1y the reason, I'™m now norhl

T e

LV

4 N
[SIs I Cﬂ?

Apva“é'd”FOTWﬁﬁﬂ?lEg c DPT‘I“BﬁOSSﬂRﬁOﬁTOOﬂ#OGG‘I Ll A
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ENCINEERING FLIGHT TEST PAGHE OF
 ope A2 spaan L pate_ 9 duly 6L opsgevea LATRD rueHr L0 TEST 13
e ’ RECORDER NOTES - Cont.

Tateh 33 going over ©o chammel 2. Koger, Bud, Dutch 33 over Baldy for landipgf,
Hegative, 1o sasrgency required, OCK, 27000 feeb I'm frosting frum Lhe apex

of the windshicld back Lo about midway and itsgets larger as 1t comes aft toward
me. I'm mivhper it full de-fog, I'm getting a shorted out system and number

two tank iz ehorted out when this happans on tie fuel,
79 i3 on base., gear iz down and incked, Fog,

When I trim, just bhe right vdder trims, 38 .......,.the indieator ..., tape
ripped at this peint) .
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Aifai v OF CRASH RECORDER TAPE
1. The cassette and r- -~.%... of foil record, as received, indicated that
it had been subjected t- :. ..e impact damage.

2, It was unfortunate th-.t the whole r:corder could not be returned. The
pearlite impregnation of the nieces rec:ived would tend to indicate that
even if the recorder czse -eparated completely, most of the debris would
have been retained, Carff\. sifting could well have provided most of the
foil pieces containing the record of the end of the flight.

3. As received however, 1l the exposed foil at the time of impact was
missing. The precise =mo uat is not known, but our readout provides a
positive record of time froum 1ift off on the last flight up to 63 minutes
and 15 seconds of flight ii.ue.

L. With regard to the = . [ii-nt of s/n 133 the data indicates that the
airspeed trace was lost = " v iiue ol anproximately 400 knts as the ship
elimbed through 25,000 £ .. Tlis was approximately 66 minutes before
impact. The altitude iran: wis 1c3t awnroxlmately 18 minutes before im-
pact with. an indication *F.t Zititude was just starting to be reduced

from the 70,000 foot 1: ... Tnu resfuction in altitude is verified by the
vertical acceleration . wh':r shows a pushover to less than one "g"
coincident with the re:! i of altitude. The vertical acceleration trace
was lost approximately 7 minutes before impact with the aircraft at that
time being in 1 "g" flignt. The Heading Trace was obviously not working
during the entire flight.
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OPERATIONS i JITNESS GROUP

investigation of major accident involving A-12 Aireraft S/N 133 which
oceurred at Det 1, 1129th ©ias, Las Vegas, Nevada, on 9 July 1964.

A. HISTORY OF FLIGHT

25X1A . - scheduled to fly A-12 aireraft #133 on
9 July 1964. He was fully wnr11L¢0d in all respects for pilot on this
mission., The mission objective was mavimus A/B c¢limb to 2.8 mach and

sustained flight at 2.8 mach. *5e route to be flown was Copper Bravo
route (see attached map). .e:cuer was excellent and had no bearing on the
" accident, Aircraft inspecti~: i rersonsl equipment hook-up was per-
formed by qualified grounc - ... .n accordance with flight handbook and
organizationsal procedures. ure zircraft weight was 112,000 pounds as the

alrcraft began its take-off roll, After 7400 feect of roll at 210K the
aircraft became airborne., Tims was 0820 T, An F-101, #312 piloted by
Colonel R. J. Holbury and Coxicin 2, 7, wcussell was being used as chase
,i‘bin the capabilities of th¢ iruralt. Chase reported #133 clean and
o5X1A awoth after take-off, bBoth raft checked in with Bungalow who advised
sood IFF/SIF contact. ~tormed o max A/B climb to 78,000 and
;.G mach. At the northern . o Dogpos Bravo route which is near the

Lonadian border, the pilot + . ~eft ani besan the south bound leg,

Onion slicers were closed cowr i 20 wercent as planned, This action

iz normally used to reduce - Llinwes in the intake duct. The primary

sliock wave moved forward ¢i. . tihe engine cuct ("popped the shock") at

this time, The "AM yaw stuinlity wuirmentation system (SAS) was lost also

sng could not be recovered., . lace B yaw system was normal and accomplished
the same function, no chanr s finght plan was required., The pilot lost

A/B on the left engine but was uhle to relight, After relight thrust was
down on the left side but operation of the by-pass doors, onion slicers

and spike returned the thrust to normal. Movement of the spike is used

to position the shock wave in the intake duct, The "A" yaw system remained
out., The pilot accelerated to 2.8 mach and headed for home base with both
engines performing smoothly. Upon arrival in the local area a total of

35 minutes had been accomplished at mach 2.8, Landing gear was extended
at 30,000 feet and Mr. Park began his descent for landing. The chase
aircraft joined with A/C #133 while descending in a left turn over the
station at 28,000 feet, Descenl was rapid with little or no power being
used., The lower portion of the front windscreen fogged up. Downwind
was 16,000 feet, base leg 12,000 feet, Turn onto final was smooth and
reasonably steep. After aircraft /133 had been straight on a descending
final for about one mile, (altitude 500 feet, airspeed approximately 200K)
the aircraft began a smooth steady roll to the left, The pilot applied
full right elevon and added power but the aircraft continued its steady‘25X1A
roll to the left. At approzimately 200 feet altitude ||l ciected.

The ailrcraft continued its left roll, struck the gound inverted, exploded
and burned, The pilot was dragged toward the fire in his parachute after
Janding but managed to spill the chute using the risers. The quick release
was too difficult with gloves on. Other personal equipment performed as
designed., The mobile control officer was first on the scene to aid the
pilct., He was followed closely by two noncommissioned officers riding
toward the base on the road paralleling the flight path of the aircraft.
411 helped the pilot out of his pressure suit and aided in his 1mmed1ate
removal to the dispensary for medical check up.
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3. INVESTIGATION AND ANATY LT

1. There were four - -~y nr2asz of suspect that were explored by the
Operations Group in atts ..in to deteriine the cause of this accident,

a. MNunerous witn stated they saw an explosion near the left
engine and pleces coming 4 b airc*ef before the aircraft crashed.
{Sec witnesses statements L' ceport). ng'ne failure and/or an explosion
or. the left side could pos:iots heve ceus d the conditions that existed
srior to the crash so these lunecges were interviewed carefully. None had
ver seen a pilot eject uui vhie pocket ¢ jection seat., Questioning revealed
nhe Fact that all saw the arfer the :ircraft began its roll to the left.

"t was at this time the n Ted, o Gocted so it must be assumed they were
sserving operation of Ui . o U 338 o substantiate this, invecstigation
i onpines confirmed the “himw‘RLHIPW%}mﬂ,mmwtfucam that
o explosion in or arouna . ““azs occurred in flight.
b, A second poz. . e thnt the pilot had too steep an
~roach and actuslly st cwrer vh o attempting to reduce the sink
bz, This theory nad t wleet o several reasons.  First the pilots
i Lestinony indicated - j.u airspeed as around 200Kts at the
iz the ailrcraft began . wmracl apnroach speed is epproximately
5%t s mindimum cover the . © Leuerdown about 145Kts. Cecondly the
fase pilot, who was wit. ~@noof the accident aircraft on the final
coarcdach, reported his ai - “roexcess of 200 Kts. Third, the flight
characteristics of the I'- . ar»proach ¢weeds are inferior to those of
the A-1l2 and, if any diff” t7 ued been cicountered for this reason, the
¥=101 would have also hac i e
ce A third suspe- L -ovoo Ui radder trim system, On base leg
the pilot made a taped r danen Iotria, Just the right rudder trims,

& == the irdicator —---<. The tape ripped at this point so nothing

further was recorded, Joa~r.al investigation indicated both trim actuntor;
LG similarly positioned ot tne time of impact and the trouble was therc-
fore in the indicator only. n addition the pilot later stated he had no

vow problems whatsoever or: the finnl apnioach.

¢, The fourth pc.oiiiivy, and the one which this Board fecls is
the primary cause of this acoiiont, is tuzt the right outboard elevon servo
waad binding which inturn caw . tie right outboard elevon to be positioned
i the full down position. 7Tuliins ithe <evidence available after the crash,
bhe pillots statement and wo-iov. witrness; reports the following sequence of
svents can be established.

(1) The pilov w..» o ripht turn on to final approach for
landing after a relativel; nid spiral descent from a flight condition of
tach 2,8 and 78,000 ft. iurii: e descent at approximately .9 Mech and 300
AS the gear was extendec o Lhe rurﬁo"e of increasing rate of dcucent,
4000 pounds of fuel was tivw: i oud to tank No. 1. While in the landing
sabbern the speed was ble. =t Lo the 200 XKEAS exdisting in the final
sroach leg in excess of one wiille from the end of the runway. Rate of
scent during final was rerarted to be higher than usuval., Low throttle

e

o

e
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settings were reported uscd curlng final approach. A slight roll off to -

thie right was corrected by the pilot with a left roll input., The air-
croft then started to roll left, The pilot started applying a slow right
aileron input to correct the left roll. At least in the initial statement
the pilot felt that he had checked or slowed the roll at first. At no.
time did the pilot note deviations from 1 g flight. Due to the roll
condition the pilot considered a pgo around and started applying throttle,
Almost simultaneously with throttle movement he hit the aileron stick
travel 1limit, With no control in roll he ejected at approximately 200

feet altitude from the steeply banked aircraft, The aircraft continued to
roll and is estimated to have impacted at an attitude of approximately

216 degrees of left bank with the right wing tip making first contact.,
Evidence obtained from the wreck tends to indicate the following conditions
existed on impact., The airspeed was 214 KEAS, The outboard right elevon
was positioned at approximetely 20 degrees trailing edge down. The aircraft
controls were trimmned to approximately zero in roll and yaw and 2., degrees
trailing edge up on the inboard elevons in pitch. A review of the scene
indicated that the nose of the aircraft hit slightly after the wing tip
implying that the aircraft was at o slight nose up attitude., Reviewing the
events and evidence presented above with the assumption that the right out-
board elevon valve had jammed in & open condition the following conclusions

can be drawn. The action < »i> milet to correct for a right roll-off or
possibly a small pitch or <. . darper input, would be sufficient to crack
the valve to an open positiocn wherscupon i1t could jam, resulting in driving
the right outboard elevon iz wi= r.dever position in which it was found,
It is anarent from pilot comw ol that the valve did not jam full open
zince in that event, with . arfuce moving at 30 degrees per second the
wilot would have lost roll ...+ rol i .29 seconds and had a hardover
condition in .85 seconds, Lo b cnntrnry to his statement that he
applied corrective action ..l.. l. in addition the pitch transient would
have peen guite severe, Tro iack of cominen: on a severe pitch transient
snd the slow input of corrﬁ'-iV~ cireron cs:.aklishes the faect that initially
the surface was drifting h-: r siow enou'h to be well within the pilots
cepabllity to apply correcrivs cction, To :aintain 1 g flight requires

Ko ecoure on t)“ stick during the time that
L. iowever, wil:n the right outboard elevon

Sittie more than a small bic
corrective aileron is appl

has reached a point of 3.3 de o Lrailing edge down on a total movement
o 3.7 degrees from the tri ?t?mn, the sechanical stops on differential
cizvon availlable are reach:.i -iv »oll conbrol is lost. Prior to this point
L.o left roll could have b-wow teivl or ciiecked as initially indicated
o thie pilot. Once roll ¢ -+ loat the roll rate will build up to
synroxinately 27 degrees » nso Ll nordover outboard elevon position .
aned, which seems tc & - ouenh with pilot and witness reports. -
» the pilot ejects the - tU eooen to the neutral position. Thus

: reraft is out of cor. o all and pitch., The roll rate would
socose to approximately o second and a large nose down
cvbelbiing moment would be o .o onose down moment applied to the

coapod alreraft would exrt o o0 uie sircralft impacted in an almost
i to slightly nose high ity the descent of the aircraft would
exrlein the bulldup in spe: ! o 214 KEAS at impact.

(s
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C. SUMMARY AND ANALYSIS OF . ciabns STATHMENTS

iMany aspects of the testimony even by on the/spot witnesses proved to
te inaccurate and incorrect. “nis was caused by the activation of the
rocket seat shortly after thr wircraflt begangfb roll to the left., From
the beginning of the roll to aircraft ground impact was probably not in
nxcess of 3 to 4 seconds. imring this time witnesses were exposed to
aircralt roll, canopy seporiison involving 3 or 4 pieces, rocket seat
«jection, the pilot'!s parachute oporning and the crash and explosion of

“the aireraft. Inconsistencies cxisted in direction of aircrait roll,

cxplosion near left engine before aireraft impact, parachute opening and
attitude of the aircraft st the time of impact, Fortunately zll of these
things could be determined accurately by structures personnsl.
D. FINDINGS

l. The pilot was on zn szuthorized flight.

2. The pilot was quslified, current and proficient in the A-l2
aircraft.

%, Keither AFCS facili= -a nor weather were considered to be a factor
in the accident.

4ve  The pilot was adequately briefed,

5, Difficulties encovntersd with the left inlet system and/or engine
during flight had no bearin: on the accident.

6., Limiter handle hac »een pulled giving the pilot full 50°/sec,
elevon roll capability. - ..s 30°/sec. capability with limiter engaged).

7. Final approach wa: siocep but not to an excessive degree.

8, Airspeed on final a-rouch wus approximately 200 KIAS + 10 KIAS,

9, Airspeed at time the airceraft began to roll was sufficlent to reach
the runway, accomplish a no~ .1 {lare and landing without the use of
additional power.

10. The pilots actions hud no bearing on the accident,

11, No film coverage of the r-uicent was avallable.

e RECOMMINDATIONS

That all landings and take-oifs be [ilmed with f£ilm processing beling
accomplished only if a reculranent exivts,

}. (Y
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STRUCTURAL, FIRE AND EXPLOSION GHOUP

INVESTIGATION OF MAJOR ACCIDzNT INVOLVING A-12 AIRCRAFT S/N 133
WHICH OCCURRED AT DET. 1, 1129TH SAS, LAS VEGAS, NEVADA, ON 9 JULY 1964

A+ Alircraft Impact:

/
From observation of the impact marks on the ground and examination of
the wreckage, the aircraft contacted the earth in an inverted position with
the right hand wing tip and the top of the right hand rudder hitting the
earth first, See Figure 1, Tab Y, - Upon impact, the aircraft disintegrated
with resultant explosien and fire. The scatter pattern along the flight
path from the point of ‘impact is shown in Plot Plan (Figure 2, Tab Y).
Figure 3, Tab Y shows the Plot Plan of airframe structure components.

Be Invesﬁigation and Analysis:

ls. The aft end of the fuselage housing the control system mixer had
discoloration as a result of being in a fire, Examination of this piece of
wreckage revealed that the heating occurred after impact, Also other parts
were examined that had fire and heat indications. These also were deter-
mined to be post impact. An example of these parts were the bracket sup-
vorts in the vicinity of the oxygen bottles, These brackets were severely
distorted and heat discolored as were the engine control cables running in
pulleys in the brackets, These cables were broken in each individual strand
at right angles to the surface, There were no necking or 45° shear plane
failures., Also the wires were stiff and had no ductibility. Examination
revealed that heating caused the changs in physical characteristics., The
analysis of the brackets showed that ihey were torn and deformed prior to
the fire impingement. Since several witnesses said they observed fire in
flight on the right hand engine. Particular emphasis was expended to ex- .
amine the engine, There were just several local areas that had been sub-:
jected to heat and/or fire. Uach of these fire areas were determined to
have been post impact., Other burned structural parts found in the impact
area were examined to determine whether or not the burning took place
prior to impact. All burning was indicative of post impact fire., The
burned area was wide spread as shown in Figure 2, Tab ¥.

2, A small piece of titanium sheet spot welded to a titanium Z string-
er was found approximately two miles back along the flight from the peint
of impact. The piece measured approximately nine by twelve inches, On the
stringer was printed the part number AF 364-27. This part is called out in
DWG AF 364 sheet #k, (Fillet installations, Tail cone). The parts of Air-
craft 133 in this vicinity were examined and the particular part that was
found could not have come from 133 since all paris of both right and ieft

. fillet panels are accounted for wiil no missing parts. Hence the part

found could have come from an =zsriier alrcraft early in the program that

-was known to have shed parts,

3. 41l three landing gears were downstream from the impact point,
This indicates that the aircraft was inverted «nd also that the gears
were extended,
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Lo All extremities of the aircruft were accounted for in the impact
area as well as all doors and hatches.

C. Findings:
1. There was no fire or explosion in flight.
2. The aircraft was structurally airworthy prior to impact.

D. Recommendations:

None

25X1A
25X1A

Structure Design
Directorate of Aerospace Sal . Lockheed Aircraft Corporation
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POWER PLANT, FUEL AND OIIL SYSTEMS

INVESTIGATION OF MAJOR ACCIDENT INVOLVING A-12 AIRCRAFT S/N 133
WHICH OCCURRED AT DET 1, 1129TH SAS LAS VEGAS, NEVADA ON 9 JULY 1964

A. Power Plant
1. Descriptions
a, The YJT11D-20A (¥J=58) is rated for continuous operation
at maximum thrust at higl mach number and high altitude. Several

unique features make this pessible:

(1) Utilization of a bleed brpass cycle for high mach
number operation.

(2) Schedulin- of rotor speel to control engine airflow
for improved inlet-engine . cchine. ‘

(3) Unlimite< © .wcoing time at mil and max thrust.,
b. The bleed byyau:. =ysrem provides improved compressor
'furbine matching at high s cuoser by allowing 4th stage com—
ssor air to bypass ti. crones of the compressor, The by~
pass air re—enters the ¢ - .1 3i the afterburner so that the

air may be used for incr . o .at auomentation., Transition to
the bypass regime is aut: = v gsea:enced by the main fuel con-
trol at a compressor inici - wx:ature of 100 to 125° C (approxi-

mately mach 2.0).

¢. Inlet-engine ccrozipility is accomplished by means of
fuel conttrol scheduling i cngine rotor syeed by a variable area
exhaust nozzle., At a given fliight condition the engine will main-
tain constant rotor specd aud airflow ove: a wide range of power
lever positions from below military rated thrust to maximum thrust.
As mach number (inlet temperature) is varied, rotor speed varies
as scheduled by the fuel control even though the power lever re-
mains fixed.

d., The engine has a single rotor, nine stage, nominal 8:1
pressure ratio compressor. The combustion section is of conven=
tional can~annular configuration. Variable area fuel nozzles are
used, six to each burmer can, 48 per engine,

e, The two stage turbine has air-cooled first stage blades
and vanes, Exhaust gas temrcrature instrumentation is provided for
monitoring turbine temperature. :

f, The engine has three main bearings: Nbr. 1 at the
front of the compressor, ubi. 2 f{iniusc bearing) at the rear of the
compressor, and Nbr. 3 a the rocar of the turbine,

OYAEDT CIRE |
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2z, The engine 1.+ ~ * -+ gystsm is conventional, cooling
iz accomplished completei: i fuel Ziow to the main fuel noz-
2ies,

h. The engine ir -~z :d with a chemical ignition system
using pyrophoric triethyi:cuosvz {TE3) to iganite the low vapor
pressure fuel., The systcr I sutcmatic and is completely self con-

tained in a fuel=cooled c¢ngine mounted un:.t, The one unit serves
both the engine and the afterburner.,

i, Afterburner thrust modulation is obtained by varying
the power lever position in the A/B renge. The main fuel control
varies the exhaust nozzle aresz to maintain the scheduled rotor
speed, Exhaust nozzle actuation as well as the compressor bypass

. system and start bleed system is hydraulic, employing engine fuel
as the hydraulic fluid,

j. Both the start bleads and the compressor bypass bleeds
are open at engine start. ©vuring low power operation the start
bleeds are scheduled to ¢loze as z function of engine rotor speed,
and controlled by the pressur: vize across the main fuel pump. The
compressor bypass bleeds are schzduied (at low power) by the main
fuel control as a funeticn of encine speed biased by engine inlet

temperature. At aircrafi : »:roszo power settings the start bleeds
may be either open or ¢l ti-r yaron bleeds are normally open,
k. Engine acces: . : ¢ _..pt che afterburner turbopump
and afterburner control .- . ounir.d or and driven by the engine
main gearbox. The afterbuvrsr rurp is driven by compressor bleed

air. Airframe accessories are located on a remote gearbox driven
from the engine power take-off pad,

i. The installed engines had the following sea level sta-
©ic standard day average thrust rating:

Maximum Afterburning - 31,500 lbs,

This rating is not time limited.
2. Investigation:

a. Aircraft 133/939 was equipped with the following engines:

ENGINES:
TOTAL FLIGHT TIME

POSITION TYPE SERTAL NO, FLIGHT TIME SINCE OVERHAUL
1.(LH)  YJT11D-20A P648222 25:17 N/A
2.(RH) YJT1ID-20A P648234 =~ 19:40 07:30
b. History of Ensines:

(1) Engine P648222

e R

Approved For Release 2001/08/29 : CIA-RDP71B00590R000100040001-1



Approved For Release 2001/08/29 : CIA-RDP7,1B005;90§000100040001-1

L LB R
pew ol e Mg e B &

(a) Thé‘sﬁbject engine was manufactured by Pratt &
Whitney Aircraft during the month of June, 1963,

(b) The enrine was installed in the Nbr. 1 position
"of Article 133/939 on 26 June 1964,

(c) Last flight - 9 July 1964:

Total Time 80:23
Total Flight Time 27:17
Total Ground Time 55:06
Military Power & Above . 24:32
Afterburner Time 16:57
Above Mach 2 06:57
Above Mach 3 00:00
Engine P=643272 Installation Summary
ACCUMULATED
ARTICLE NBR. FLIGHT
NUMBER POSITION FLTS. INSTALLED REMOVED TIME SQUAWKS
122/925 RH 1 15/7/63 20/7/63 00:41 None
121/924 RH 1 08/5/63 14/8/63 00:49 A/B Liner Failure
121/924 LH 1 08/9/63 13/9/63 00:39 Bent Enc Rod
129/932 LH 21 26/9/63 19/12/63 18:12 None
1003/936 LH 1 04/4/64 15/5/64 01:31 None
129/932 LH \ 1 17/6 /64 24/6/64 00:56 Honeycomb Failure

133/939 LH 3 26/6/¢64 - 02:29 None

(2) Engine P648234

(a) The subject engine was manufactured during
the month of August 1963 by Pratt & Whitney Aircraft,

o (b) The enzine was installed in the Nbr. 2 posi-
tion of Article 133/939 on 13 June 1964,

3
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(c) Last flight - 9 July 1964: TIME SINCE
“ TOTAL TIME OVERHAUL
Total Time 40: 47 18: 04
Flight Time 19: 40 07:30
Ground Time 21:07 10:34
Military Power & Above 17:02 07:37
Afterburner 12: 45 06:02
Above Mach 2 04:51 02: 26
Above Mach 3 00: 00 00:00
Engine P-648234 Installation Summary
ACCUMULATED

ARTICLE NBR FLIGHT .

NUMBER POSITION FLTS TNSTALLED REMOVED TIME SQUAWKS

125/928 RH 9 G /63 14/10/63 09:23 A/B Liner Failure

125/928 RH 3 15/10/63  24/10/63" 02:47 Tower Shaft Gear Failure

133/939 RH 2 2775764 6/6/64 01:58 None

133/939 RH 7 13/6/64 - 05:32 None

3. Description of Damare: (accessories and components are
covered in item &)

(a) L/H engine P~€43222 -~ This engine was extensively broken
up. The majority of the cngine was recovered in the following seg~
ments:

(1) A/B birdcage and nczzle assembly. (Photo #4770)

(2) Turbine cxhaust case, A/B diffuser duct, part of
ubr. 3 hub, and A/B nozzle actuators. (Photo #4767)

(3) Turbine assy, with turbine nozzle case, all vanes,
and blades, part of nbr, 3 hub, both discs and part of the turbine
shaft. (Photos #4748 and 4763)

(4) Turbine shaft (twisted and broken). (Photo #4751)

(5) Nbr. 2 hub with 8th and 9th compressor discs,
(Photo #4744)

- (6) Major portions of 1st, 2nd, 3rd, 4th, 5th, 6th,
and 7th compressor disecs. (Photo #4794)

Ui w b e bR B
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(7) Parts of - aub ang bearing., (Photos #4735

.nd 4736)

(8) Compres:-or - -~ and case assemblies were found
completely broken up. Reo. . -ziie portions of the case assemblies
were recovered but relati..: ‘oo compressor vanes and blades were
found,

(b) R/H engine P-543234 = This engine was even more ex-—
tensively broken up than the left hand engine. As shown below the
compressor parts were couparavle to those of the left engine but
the turbine and A/B section: were much more extensively damaged.
Important items found include:

(1) A/B nozzle actuators. (Photo #4795)

_ (2) Turbine Z277:z znd nbr. 3 hub., (only blade roots
reained), (Photo #4780)

(3) Turbine ... {:ssroximately 40% of total).
(Photos #4768 and 4769)

(4) Turbine si-ii 2w nbr. 2 bearing assembly. (Photo
#4755)

(5) Major pr.:.:vs . Lst, 2nd, 3rd, 4th, 5th, 7th,
8th, and 9th compressor disca. (Zhoto #4794)

o

(6) Fractions ¢. th< rim of 6th compressor disc.

(7) Parts of nbr. 1 hub and bearing. (Photos #4735
and 4736)

(8) Compressor vane and case assemblies were found com—
pletely broken up. Recognizable portions of the case assemblies
were found., The recognizahle portions of the case assemblies could
not be ldentified sufficiently to establish from which engine they
came,

{c) Identification ci major parts including components es-
tablished that the L/H enginc broke up aleong a divergent path to the
zast of the crash track. The R/3 engine broke up along a path omly
slightly divergent west of the crash track. Compressor parts were
found in the initial impsct area. Progressing north in the general
directions of all wreckase the engine parts were found in generally
predictable order: compressor discs, burner cans, fuel system com-
ponents, A/B section parts. Turbine section parts, A/B fuel controls
and some of the compressor discs over=—travelled the general wreckage
and were found up to 2,400 feet from the point of impact. Ground
impressions indicated these disc and turbine assemblies travelled
these distances as a result of their high rotational energy at the
time of the separation from the complete engine assembly. (Photos
t 4683, 4520, and 4522)
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(1) The 3 main bearings of both engines were inspected
and found in good condition except for impact damage. The engine
oil filters were satisfactcerv. Those main bearing seals recovered
were damaged only by impact,

(2) Detailled inspection of the engine parts revealed
no abnormalities prior to impact. There was no evidence of fire
prior to impact or after impact on any parts except the few located
in the area of the ground fire. All fuel and hydraulic filters
were normal,

4, Engine Accessories and Components. All of the major compo-
nents of both engines were recovered., Investigative teardown was
performed on all components pertinent to the investigation.

(a) Main Fuel Control ~ The enzine is equipped with a JFC~47
fuel control which meters main engine fuel flow, controls the bleed
bypass valves and establishcs enpine rotorspeed by exhaust nozzle
area modulation., Control inouts are power lever position, inlet
air temperature, and precsur~i. emrine burner pressure and engine
speed. Bypass bleed posi.i .. is cuntrolled as a function of engine
speed biased by inlet air icwsersture. Both main fuel controls were
recovered although some prozvnserances were broken off of each, Both
units were partially torn down for investigation,

SR LG

(b) L/H Engine S/ 727, *-in Fuel Control S/N 33258

(1) Both main anc¢ servo filters were free (minor amount
of dirt). '

(2) Power lever at idle (A/B control from this engine
at max A/JB PLA).

(3) TT2 servo was in full cold position. TT2 bulb
capillary tube was severed. "he control must have had servo pressure
to drive TT2 servo cold wiren the caplllary tube was severed or im-
pact drove it to the cold direction. The TT2 servo was free (c
be pushed normally), and is not spring loaded. :

(4) The intergrating piston was in A/B nozzle open
position and damaged. This is the normal position for this piston
on loss of fuel pressure. The transducer valve (Exhaust Nozzle Area)
was free and in the nozzle open position (normal position for loss
of fuel pressure). (Note = Any references to loss of fuel pressure
refer to after impact.)

(5) The metering valve was free and at min flow position,
the normal position for loss in fuel pressure due to being spring
loaded. The metering valve feedback spring was connected and at
min flow position,

(6) The speed drive was OK and all pilot valves free
and turning. g

DIBART o SECRET
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(7) The speed servo was at 5,300 engine RPM position.
This servo is vertical when engine horizontal. On loss of fuel pres-
sure this servo would start to go in decrease speed direction until
pressure was too low to move it.

(8) Pressure Repulating Valve (PRV) sensor pilot valve
and PRV were both free,

(9) Compressor sleed Actuator (CPA) servo free and
loaded against cam (normal due to spring load) in bleeds open posi=-
tion which would be normal for TT2 servo to he at full cold position
(failsafe)., CBA power piston was separsted from control. The
shaft to C.B, pilot valve was wrapped around housing in bleeds open
position, The CBA power piston was at full travel in the bleeds open
position, (direction of shaft wrap).

(c) R/H engine (Control data plate missing, engine records
indicate S/N 26648)

(1) Both main and servo filters free {(minor amount
of dirt).

(2) The power lever was at idle when examined Monday
noon, 7/13 and is known tc have been moved since. Movement if any
between crash and noon of 7/13 is unknown. (A/B control PLA at
shut off or few degrees below shut off). Stop area damaged and
missing indicating position aifected by impact.

(3) The TT2 servo was in approximately 70 to 85° F
position and could be moved freely.

(4) The integrating piston was in nozzle modulating po-
sition and jammed due to housing damage. The transducer valve
was free and in modulating position.,

(5) The main metering valve was in full open position
and metering valve feedback spring in full open position. The
metering valve multiplying lever pilot flexures (pivot retention)
sheared probably from impact. In this condition it cannot be
predicted where the metering valve would go. There was extensive
housing damage in metering valve area which probably jammed the
metering valve. When metering valve and sleeve were removed from
the housing, it was free in bore and feedback spring would move the
valve to min flow position.

(6) The speed drive was OK and all pilot valves free
and turning.

(7) The speed servo was at approximately 6,800 RPM
position, Speed servo was free in its bore.

(8) PRV sensor pilot valve was free. PRV missing.
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(%) CBRA servo was free and loaded against cam (normal
due to spring load) in the bleeds closed position. This is normal
for TT2 servo position., CBA power plston was separated from the
control and was in full bleed closed position and moves freely.

(d) Main Fuel Pump - The main fuel pump (MFP) is a two stage
pump consisting of a single centrifugal boast stage and a dual ele-
ment gear stage. Maximum discharge pressure is approximately 900
psia.

(1) The left hand engine was equipped with MFP S/N 2005;
the right hand engine was equippred with S/N 2016, Both were re-
covered largely intact. The pump filters were inspected and found
to be in normal condition. Axial end play of both pumps was found
to be in limits. Both units were free to turn and showed no signs
of pump distress.

(e) Afterburner Fuel Pump = An air turbine driven single
stage centrifugal pump is used. Pump discharge pressure is con-
trolled by the A/B fuel control which regulates the flow of com—
pressor bleed air to the pump drive turbine.

(1) The L/H enzine was equipped with S/N 70960; the
R/H engine had S/N 67935. GSoth units were recovered, No teardown
was done since the engin:c .rzre operating non A/B at the time of the
crash,

(f) Afterburner ..<i Control = The JFC-51 A/B fuel control
meters fuel flow to the afterburner and schedules compressor bleed
air to the A/B fuel pump. Fuel flow is scheduled as a function of -
power lever angle, engine burner rressure and inlet air temp. The
control, incorporates a resei wachanism which reschedules fuel flow
as a function of compressor bypass bleed position.

(1) The left hand engine was equipped with S/N 33279,
the R/H engine with S/N 33274, Both were recovered essentially
intact. Since the engines were operating non A/B at the time of
the crash, tear down was not: performed except to determine the
power lever angle (PLA) at impact, The power lever of S/N 33279
was at the max A/B position; on S/N 33274 the PLA was at or below
shutoff. Neither reading is considered indicative of PLA at the
time of impact.

(g) Hydraulic Pump — A variable delivery engine-mounted high-
temperature pump provides up to 3,000 psig for actuation of start
and bypass bleed systems and the exhaust nozzle,

(1) The L/H engine was equipped with S/N JX 232588,
the R/H with S/N JX 231414. Both units were recovered largely intact.
they were not torn down because inspection of fuel system filters /
including the hydraulic filters (2 separate units per engine) showed
no abnormalities,

Qg e
Uik
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(h) Exhaust Nozzle Control = This is an aft mounted com=-
ponent of the main fuel control engine speed sense system. It
also functions as the servo control system for the A/B nozzle
actuators., The left hand engine was equipped with S/N 33136; and
R/H engine with S/N 33305. Both units were recovered. All inter-
nal parts were found free and in working condition. In both units
the main pilot valve was ported to the nozzle open position. This
is the normal spring loaded position with no fuel pressure, and
therefore not indicative of its position prior to impact.

(i) Chemical Ignition System Unit = This is a combined
tank and control unit (engine mounted) which introduces a mea—
sured quantity of triethylborane (TEL) into either the main burner
or the afterburner in response to initiation of pressure (flow)
in fuel manifold, This is accomplished automatically by power
lever movement and sequential pressurization of either fuel mani-
fold. Reducing fuel pressure to zero in either manifold (by
power lever action) recycles the change cylinder for firing. Fully
serviced the CIS tank holds 600 cc of TEB under a nitrogen pressure
of 650 Psi, A pilot controlled emergency dump system actuated by
hydraulic pressure will empty this system into the engine tailpipe
in a few seconds.

(I) The left hand engine was equipped with S/N 33394;
the R/H with W/N 33109. Both units were recovered in battered
condition. To preclude possible injury to personnel from any re-—
maining TEB the units received special handling and were opened by
gunfire to allow any remaining TEB to burn., It was found that the
TEB and nitrogen had escaped from S/N 33394 at the time of impact.
In S/N 33109 the nitrogen had escaped at impact but the TEB remained,
The unit burned for over one half hour after plercing by gunfire,

(2) Since neither airstart nor A/B light was a factor
in the crash, no attempt was made to investigate these units.

(j) Start Bleed Pilot Valve - This valve ports fuel to the
start bleed actuators on the basis of main fuel pump pressure rise,
Both units were recovered and torn down and both were found in
the bleeds open position.

(1) S/N YA 118 (R/H engine) was found in working order
and in the normal spring loaded position when no fuel pressure
exists,

(2) S/N 8223 (L/H engine) was found jammed by impact
damage which presumably occurred after loss of fuel pressure,

(k) Compressor Liced Pilot Valve = Ports hi pressure fuel
to the by-pass bleed actuaicrs in response to input from the main
fuel control. This unit mounts on the main fuel control.

-
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(1) Neither unit was recovered, Indications of CBEFV
position at impact were obtained from the main fuel control CBA

servo (see page 6) and the compressor bleed actuator (para 1 below).

(1) Compressor Bleed Actuators = Four of these units are
used to actuate the bypass bleed; three are used to actuate the
start bleeds., Total travel of these two position actuators is
approximately two inches.

(1) L/H Engine S/N 222, Engine records indicate the
four (4) by-pass bleed actuator S/N's as 8222-1, =2, =3, and -4.
These actuators extend to close the internal bleed doors. They
are normally full open or closed.

8222~1 Not recovered

8222-2 Approximately 0.540" from full extension. Shaft bent
approximately 120° approximately 3/4" from gland nut.

8222-3 Within 0.003 of full extension. Shaft bent approxi-
mately 25° at gland nut.

8222-4 Approximately .760 = ,776 from full extension shaft
bent approximately 10° at gland nut. Housing severely
dented just below piston on shaft side of piston.

The 8222-3 actuator had part of the CBA reset cable attached in-
dicating it was installed at the 2 O'clock position. Installed
position of the others is unlmnown.

Engine records indicate the 3 start bleed actuator S/N's as 8222-5,
-6, and -7. These actuators retract to close the external bleed
doors.,
8222-5 Within .002 of full retraction
-6 Not recovered
~7 Not recovered
(2) R/H Engine. ingine recoris indicate the four (4)
by-pass bleed actuator S/i's as 8§234-1, -3, =4, and =5. These
actuators extend to close the internal ble:d doors.
8234-1 Cover gone. Housing sheared at cover flange. Piston

sticking out cf nousing (sheared end) approximately
0.3" beyond full refraction.

-3 Approximately . 37 ‘vom fnll extended shaft bent
approximately . - iznd wat,
-(?) Cannot read » 3. .. .ui¢ to be =5 since part of CBA
reset cable stio.. - .adicates this as 2 0'clock by~
pass actuator. “iita J007 of full extension.
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Shaft bent less than 5° at gland nut.

Engine records indicate the 3 start bleed actuator S/N's as 8234~2,
-7, and 60028. These actuators retract to close the external bleed
doors.,

8234-2 Within .003 of full retraction
-7 Not recovered
60028 Within .025 of full retraction

(m) A/B Nozzle Actuators = All (four per engine) were re-
covered and torn down to obtain indications of exhaust nozzle posi-
tions at impact.

(1) Of the left hand engine actuators, 3 were at an
extension of 8-15/32" inches while the fourth was 8-5/16 inches.
This is remarkable close agreement and corresponds to a nearly
full closed nozzle,

(2) The R/H engine actuators were at extensions of
3.344, 3.563, 4.360, and 4.719 inches respectively. The average
of these valués corresponds to an intermediate nozzle position,
It is probable that these actuators reached their final positioms
from inertial loads at i-=pact,

5. Analysis: The pilot stated that the engines were set at
low power as he decelern:cd on final approach. He also stated
that he could make the » :tway with the power on at the onset of
the aircraft roll. He had a definite recollection of the right
engine start bleed light being illuminated which is a normal
indication of low (but proper) RPM and thrust,

(a) Data from comparable approach condition of Article
122, flight #66 (7/8/64) the following power settings were taken
from the flight records:

Time: 1:20:34
Ale, 4,500 feet
MN W34
KEAS 201
L R
PLA 19 32 Deg.
Total Fuel Flow 3,600 5,500 PPH
EGT 325 367 Deg. C
RPM 4,750 5,810
ENPIL 76 85 % full open

OXCART SECRET
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b. For this condition the left engine start bleed light
would probably be "ON" while the right hand engine start bleed
light would be "OFF". Acceptuable limits for this function are
4,500 to 5,100 RPM,

c. The pilot furcher stnted that when the roll started he
began to add power slowly wich the intention of going around. He
definitely felt power incrcase w.en he asked for it but he did
not know how much he asked Toi nor how nuch he got because the
control stick hit the stoo mnd he ejected at this time,

d. In answer to i {direct questior whether an engine out
could have caused the rol! #h: pilot stated that he did not think
50 because there was no y7 «-ich is always present with the engine

out condition.

e. Both cockpit 7" ~u :: were recovered from the wreckage.
LCT readings of 668 deg. - - 03 der. C, were obtained from the
Two instruments. (Photo : Tin: these EGT values, the
nilot and witness report: I sude and sirspeed, and record
air temperatures at the -+ oaact, performance engineers at
CENC calculated the folle :. ~: rine parameters at the time of
impacts:

Engine Position RH LH

EGT 668 705

% MLl Thrust 76 82

Thrust ‘ 11,525 12,480 1bs,

PLA 53 55 deg.

RPM 6,855 6,855

Nozzle Area 6,28 5.96

Engine Fuel Flow 14,035 14,990 PPH

Note that PLA's given here arc degrees at the engine fuel control,
The aircraft system provides a2 2 to 1 ratio so cockpit power lever
angles are half those given.

i. The values abovs show that both engines had accelerated
to military scheduled RPIM and avpproximately 80%Z military thrust at
the time of impact., No RPM or fuel flow values were obtainable
from the cockpit instruments. One cockpit ENPI yielded a reading
of full open but this 1s not consistent with any other information
cbtained, One ENPI transducer was jammed at approximately 20%
from nozzle closed to open position, The other transducer was
not located, This valve is very close to calculated nozzle posi=~
tion (based on EGT).
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g. The nozzle position obtained from the left engine A/B
actuators agrees very closely with the value calculated from EGT
and further substantiates the acceleration of the engines.

h. The spread of engine wreckage far beyond the aircraft
wreckage also indicates higii rotational speed at impact. Among
the parts found further from the point of impact were both turbines
and some of the aft compressor discs.

i, Tabulation of the engine start and by-pass bleed ac-
tuator positions also generally confirms the fact that the engine
bleeds were closed at the time of immact, indicating the engine
RPM had increased as demaznded bv the pilot. The compressor bleed
actuator linkage (in main fueci control) of the RH engine also con-
firms the bleeds closed (high RPM} setting.

j. The remarkable similarity of damage to the two com-
pressors indicates comparable rotational speeds of the two engines.
The difference in damage to the turbine and A/B sections of the two
engines is attributed to cne engine totally impacting while the
other tumbled on otherwise suffered less severe initial impact.

OUCABT  » LQCaET

Approved For Release 2001/08/29 : CIA-RDP71B00590R000100040001-1



Approved For Release 2001/08/29 : CIA-RDPR71 3005903000100040001-1

B. Engine Air Inlet Syster

1. The air inlet system functioned normally throughout the
flight except for a "popped" shock condition on the left hand inlet
during a high speed run as rzported by the pilot, The shock was
recaptured and the flight continued.

2, The landing approach was evidently normal relative to the
inlet system, with the inlet bypass in the open position. The
secondary bypass was closed and the spikes were full extended. The
spike full extended positions were determined by the break—off of
the actuator full extended piston rods at the forward end of the

~ actuator cylinders. The right hand spike actuator cylinder broke /
in two, trapping the piston in the forward broken off section.
(Photo #4677). The left hand spike actuator remained intact ex-
cept for the previously mentioned breaking of the piston rod in the
full extended position.

3, The left hand inlet partial struciure remains indicate that
the bypass was in the normal open vosition., (Photo #4664). The
right hand inlet was so extensively damaged that it is not possible
to determine that it was open or closed. (Photo #4663). Normally
the landing gear extension will open the bypass by the landing gear
actuated switch. Both secondary bypasses were damaged to a point
that it is not possible to determine if they were actually closed.
Normally they are manually closed before a landing is attempted in
order to prevent forelgn object damage to the engine when reverse ‘ -
air flow occurs due to the lack of ram condition in the inlet on :
the ground. The possibility of these being open would not cause
any appreciable engine power loss during a landing.

4, TIn summing up the inlet system it appears that the system

was functioning in a proper manner and did not contribute in any
way to the loss of control of the subject airplane.

GH0ARY w EILRET

Approved For Release 2001/08/29 : CIA-RDP71B00590R000100040001-1



Approved For Release 2001/08/29 : CIA-RDP71B00590R000100040001-1

C. Fuel System Descriptirr ({%re figure 2-1)

1, The fuel supply is czrried in six Internal tanks that are
integrally sealed and use wmost of the fuselage volume and a portion
of the wing volume. All tanks are connected together with a common
vent system, refueling system and a manifold feed system to the left
and right hand engines.

(a) Tank system capacities:

The measured tank capacities are as follows:

TANK_NO. CALLONS POUNDS
1 1,110 7,215

2 | 1,595 10,367

3 1,572 10,218

4 2,130 13,845

5 2,142 13,923

6 1,973 12,838
A, 10,524 68, 406

(b) Refueling svstem: (See figure 2-2)

All refuelinz is accomplished through an inflight re-
fueling receptacle located on the forward top side of the fuselage
at ¥.S, 475, Ground refueling is accomplished through this same
receptacle. To the receptacle aft end and inside the fuselage is
cornnected a refueling manifold running through all fuselage tanks,
This manifold is not required for filling wing tanks as each wing
opposite fuselage tanks 4, 5, and 6 are connected by £ill and drain
holes in the fuselage skin where the wing passes through the fuse-
lage. In each tank a branch line of the fueling manifold is in-
stalled and a dual shutoff valve which 1s opecrated by a dual float
valve near the top to the tank. When the fuel is at the float level
this automatically shuts off the shutoff valve, thus preventing
overfilling the tanks. A pround check is made possible by plug-
ging in test box AG 128 in the nose wheel well to test each half of
the dual shut off valve to sce that is operating properly before
flight. Each tank shutoff valve is sized with an orifice so that
the filling rate is the same for each tank to maintain proper center
of gravity.

T
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(c) Fuel Feed System: (Sce figure 2-3)

There are two tuel feed manifolds running through the
fuselage and out through the main wheel well to the right and left
hand engines. The left engine is fed by the left hand manifold
from tanks #'s 1, 2, 3, and 4; and the RH engine by RH manifold
and tanks #'s 1, 3, 5, and 6. In the main wheel well the right
and left manifold are connecced with a gate valve so that if
necessary either engine may be fed by both or either manifold when
this gate valve is open.

(1) Fuel usare sequence keeps the C.G, within the de-
sired limits of travel, An zft C.G, for high speed and a forward
C.G. for low speed, taki-offs and landings. A forward transfer is
provided from the right manifold, making it possible to transfer
fuel into tank #1 from #'s 3, 4, 5, and 6 before landing, thus
moving the C.G. forward.

(2) The normal usapge sequence 1is:

L.,H, ENGINEL ) R, H, ENGINE

# 1 and # 2 #1 and #6

42 #6 ,
# 4 #5
#3o0r#1and#3 #3 or #1 and #3

(d) Defueling System:

(1) A defueling valve is provided in the lower right
side of the fuselage of tank # 4 and is connected to the right feed
system manifold. To defuel tanks # 2 and # 4 it is necessary to open
the crossfeed valve.

(e) Fuel Dumping System: (see figure 2-3)

(1) There are two dual electrically operated dump valves'
connected to each of the two fuel feed lines. Aft of the dump valves
the dump lines are connected in the tail cone by which the fuel is
dumped overboard. The dump valves are so designed that:iwhile dumping
the pressure in the fuel feed lines does not drop below 10 PSI, thus
maintaining enough pressure to feed out to the engines.

(f) Fuel Tank Venting System: (See figure 2-4)

(1) A common vent line runs through all tanks and into
the tail cone where the vent line branches into two lines, At this
location are two vent valves, a primary valve which is set to main-
tain a tank pressure of 1.5 PSIG, and crack open at a pressure
differential of 3.0 PSIG. with a maximum gaseous flow of 30 lbs.
per minute. This valve is also capable of a liquid flow of 200 GPM
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at a pressure of 4 PSIG should Iuel be forced into the vent line due
to overfilling of tanks during refueling., The secondary vent valve
relieves at 3-1/2 PSIG should the primary valve fail to operate.

(2) In each tank at the aft end of the tank connected
to the vent line is a float shutoff valve to prevent fuel from
flowing into the vent line. At the front of each tank is a float
shutoff and relief valve which will relieve at 1.5 PSI so that during
fueling operation should the tank be overfilled the fuel will be
allowed to go into the vent and prevent damage to the fuselage tanks.

(3) Connectcd to the vent line in tank #1 is a suction
relief line and valve. This line is open ended to ambient pressure
and the valve operates automatically on emergency, (such as 0.0 PSI
tank pressure and no LN2 on board). Thus preventing damage to the
tanks due to negative pressure,

(g) Fuel Description:

(1) The fuel used is designated as PWAS523C and has the
following characteristics at sea level pressure (l4.7 PSI,):

VAPOR PRESSURE 2.7 PSIG 1300° F

FLASH POINT 150 deg. F Minimum

INITIAL BOIL POINT 375 deg. F Minimum

FREEZE POINT - =40 deg, F Maximum

LUMINOMETER NUMBER 100 Minimum

VISCOSITY AT -30 deg. F 15 Cs Maximum , B
GRAVITY, DEGREES API 47 to 53 .
SPECIFIC GRAVITY .767 to .793 60 deg./60 deg. F.
HEAT OF COMBUSTION 18,900 BYU/16

2. Summarys

a, Fuel feed system and boost pumps preflight checked out
and operating properly, LN2 system f£illed to between 60 and 75
liters in each dewar. Press to test valve operated on LN2 system,
system functioned normally. .

b. Fuel loading condition prior to flight as follows:

TANK NO. FUEL_QUANTITY
#1 6,100 1bs
R e 170 007 L v i
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# 2 0,800 1bs
# 3 10,100 1bs
# 4 12,500 1bs
#5 12,400 1bs
# 6 11,050 1bs

This loadincs gave C.G. of about 21.4%,

Approximate fuel used during taxi and takeoff follows:
600 1bs from tank # 1

300 1bs from tank # 2

800 lbs from tank # 3

300 lbs from tank # 6

Aircraft fuel management during flight:

L.H. ENGINE 2.H, ENGINE
#1 and # 2 #1 and # 6
# 2 # 6
# 4 # 6
it &4 # 5
# 3 # 3 and # 5
# 1 and # 3 # 1 and # 3

Fuel System Condition at Time of Accident:

On let-down and approach tanks 4, 5 and 6 were empty.

4,000 lbs were transferred intoc tank # 1 and about 3000 to 4,000
1bs remained in tank # 3. Fuel was then feeding from tanks #1 and
# 3 to right and left engines, This loading condition on approach
would put the C.G. approximately at 21.5%.

f.

Pilot Report of Operation of Fuel System:

Fuel systems operated normally and he did not override

automatic fuel management sequence.

Approved For Release 2001/08/29 : CIA-RDP71B00590R000100040001-1
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g. Unsymetrical lLoading:

As most of the fuel is carried in the fuselage with a small
amount in the inboard wings it is impossible to get out of balance in
a latteral condition and cause a roll of the aircraft in a low fuel

quantity conditiomn.

ey C oo Ey
ORI v mavlEd
Approved For Release 2001/08/29 : CIA-RDP71B00590R000100040001-1



‘J f,".‘a’ a !'3 3 . RE e e e
4 n N o CoaT 9 :
Akl e ORET

Approved For Release 2001/08/29 : CIA-RDP71B00590R000100040001-1

D. Pressurization and Inerting System
1. TFuel Inerting System Description: (See figure 2-5)

a. The inerting system components are located in the nose
wheel well, The system is so designed that it has dual reliability.
Two separate systems operate such that if one system fails the com~-
ponents of the other system will take over.

b. Each system consists of 75 liter liquid nitrogen dewar,
£111 and vent valve, demand regulator, orifice flow indicator, press=
to-test valve and a panel assembly.

c¢. The function of the inerting system is to maintain a
positive pressure of 1.5 PSIG inside the fuel tank and also to inert
the fuel tanks; preventing the possibility of a combustible mixture
in the hot fuel tanks.

2. Pressurization and Inerting System Operation:

a. The system is so designed that it will maintain a tank
pressure of 1.5 PSIG., If the pressure drcps below this then the
sensing chamber on the regulator senses the low tank pressure, thus
allowing the regulator to open and allow a flow of LN2 into the heat
exchangers in tanks #1 and #3 and then into the vent lime of the
aircraft. At this time the nitrogen is gaseous and is allowed to
pass into all of the tanks through the vent system of the aircraft.

3. System Safety Factors:

a. Dual system.

b. Continuous LN2 guantity display.

c. Dual vent valves in aircraft :ecnting system. This allows
for a runaway LN2 regulator, thus the vent system of the aircraft
can handle the large flow of gaseocus nitrcgen and not damage the
full tanks, due to over—pressurizing.

4., Descent Rate Capabilities:

a. TFrom mockup tests of the pressurization and inerting

system it was determined rrat one N2 regulator (or system) was
capable of maintaining a furciane tank pressure 1.5 PSIG., at an
aircraft descent rate of 1./, .. ieet per minute.

5. Summary:

a, LN2 Loading Refore Flights

4

OHCAL: 20 2 BET
H¥

Approved For Release 2001/08/29 : CIA-RDP71B00590R000100040001-1



| N ro oy R R
Approved For Release 200@3%35IA$&&£0& 000100040001-1

(1) From flight test engineers log it was determined
that between 60 and 75 liters was aboard each dewar before flight;
and that the press-to-test valve was operated on each system to
see that LN2 was flowing to tanks,

b. LN2 Loading at Crash: (See Photo #4686)

(1) At time of crash LN2 indicators read 12 liters
on one dewar and 58 liters in the other dewar.

c. Descent Rate of Flight:

(1) . From an altitude of 78,000 feet to 28,000 feet
elapsed time was approximately 16 minutes thus giving a descent
rate of about 3,600 feet per minute, From 28,000 feet to 12,000
feet elapsed time was approximately 3 minutes, thus giving a
descent rate of 5,300 feet per minute.

(2) As the descent rate of the flight in both cases
was far below the tested descent rate of 12,000 feet per minute
and the fact that LN2 was flowing throuzh the regulators into
the tanks, it would indicate that the system was functioning
properly.

d. Test Results of LN2 Regulators:

Both regulators were removed from the aircraft re-
mains and functionally tested. Results show that both regula=-
tors are still functional, One regulator completely passed the
normal production functional test., The other regulator had a
broken spring due to impact but its diaphragm functioned pro-
perly.

DEART Ml
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E. Findings

1. There was no internal or external fire damage to either
engine except to a small number of parts exposed to ground fire
after impact.

2., The engine lubrication system, bearings, and seals were
free of distress prior to impact.

3. The engines responded to the pilot demand for power prior
to ejection and had accelerated from low power to max scheduled
RPM and approximately 80% military thrust before Iimpact,

4. The engine and aircraft records show that both engines
were in serviceable condition prior to the last flight.

5. The engines were not a factor in the acclident.

6., The engine inlets were not a factor in the accident,

7. The aircraft fuel system was not a factor in the accident,
F. Recommendatipns:

1, Nomne
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ELECTRICAL, EL&CTRONIC AND INSTRUMENT GROUP

Investigation of Major Accident Involving A-~l2 Aircraft, S/N 133, which
Occurred at Detachment 1, 1129th USAF SAS, Las Vegas, Nevada, on
9 July 1964,

A, ELECTRICAL SYSTEM
l, System Description.

a, The airplsne -uws souipped with two engine-driven AC generators,
the output of which is varisbie frequency, 3~phase current. FEach gener~
ator is rated at 30 KVi, ‘wach generator powers the left and right busses
respectively. A means i= orovided to open the contactor for a failed.
generator and to close a nus-tie contactor. In this configuration, one
generator supplies the entire variable frequency AC load. One generator
is capable of providin: Lh: entire essential load for an indefinite
pericd. The left gene - ior tfurnishes power to eight fuel booster punps,
left engine fuel shutoii valve, fuel cross-feed valve, HF comaunication
power, UHF blower, left uf¥ control powsr, inertial navigation system
(INS), Nr. 1 nitrogen .t s, leit transformer-rectifier (T-R) and
special electronic equip .it. 7The rirht generator furnishes power 1o
eight fuel booster pummpe {totul 16), right engine fuel shutoff valve,

r

(Q=bay equipment, Nr. 2 ritroson heaters, right EGT control power, right

T-R and the trim actuevc. irzisformer, The latter provides 3-phase, 26
volts AC power for the Ioiiowing trim actuatorss: msnual pitch, automatic
pitch, yaw and roll, ‘ha left generator also provides single phzse power

for additional loads. The A-phase power: the air sampler, special
electronic equipment heater, flood l¢hhts, UHF heaters, console lighting,
instrument lighting, pitot ..., IFF and UHF. The C~-phase provides power
for taxi and landing ligiits, and flight recorder pitot heat,

b. The outputs of the two T-3 units are connected in parallel to
the DC essential bus and the DU monitored bus, Each T-R is rated at 200
amperes and one of them is capable of providing the entire DC load for
an indefinite period., @&morcency DC power is provided by two silver-zinc
batteries, each of which .as a rated capacity of 25 ampere-hours. In the
event both T-R units fail, the batteries supply power to the DC essential
bus only. The DC monitored bus is connscted upstream of the essential
bus relay. The monitored g is thercfore not energized when the
essential bus is energized by the battery. All DC power to the aircralt
is supplied by the essential bus except the Q-bay and INS equipment which
is powered by the monitored bus.

c. The regulated AC power source 1is provided by three solid-
state, 600 VA inverters, uach inverter furnishes power to individual
loads, A fourth identical inverter is used as an emergency source of
power, It can be switched to any of the three individual loads by /
manual means,

oXepnr SECRET
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2. Investigation »nd ’"nalysis,

a, The LH genaoutor (5/N 136) was recovered still attached to
the pear box., The two Liyoeraulic pumps that are driven by the same gear

box were also attachcd. “me penerator was removed from the gear box

in the normal manner. “h~ rotor turncd freely but the shaft was slightly
bent as a result of lat-=-l movement of the generator induced by impact.
Disassembly showed scro!ling of the armature and output field assemblies
indicating rotation ai . e time of impact., The RH generator (S/N 138)

was still attached to - “~-~tion of the associated gear box, Wwhen
separated from the latvi-i. it was found that the quill shaft was broken

at the shear section vy liveral bending while rotating. When the armature

was removed, severe scrolling was found on the rotating field poles and
the fixed field poles. .crolling of the armature and output field
assemblies was also in evidence, The windings of both generators were
checked with a PSM=6 voii~-chiwter, The output fields were uniform,
phase to phase, all s:owinr & resistonce of near zero with the neter in
the X1 scale. The exciter and ypenerator fixed field windings all showed

a resistance of approx. i . Ly 0.5 ohm with the meter in the X1 scale,
The bearings of both  .iw.utcrr were considered serviceable before the

accident and were well luresicatad,

b. The generstor conizctors and the bus~tie contactor all showed
evidence of severe impact ~a..-z and ground fire., Disassembly showed
normal appearing contactls and no signs of malfunction prior to impact.

A considerable number of i"ixen contacts were pulled away by tension
imposed by the heavy leads ceonnected to them, All of these were seen and
there was no unusual evidence,

¢c., Both generatcr control units contained evidence of severe
impact and/or ground tive damage. There was no evidence of overheat or
mechanical malfunction prior to impact,

d, Both T-R units retained their identity but sustained considerable
impact damage. There was no evidence to indicate failure before impact,

e. The LH battery (5/N 48) was recovered in an unusually good
condition. The case was bent and dented but retained its original shape,
The RH battery (S/N 16) or recognizable parts thereof had not been located,

fo All four inverters were recovered. These inverters being a
solid-state deslgn and having no rotating parts, could show no evidence
of scrolling that is indicative of rotary inverters. There was no
evidence of overheat before impact and the testimony of the pilot did
not include any mention of an inverter malfunction which would call for
a manual selection of the spare inverter after the display of an inverter
failure warning light.

g. Parts of four fuel booster pumps were noted to contain evidence
of scrolling that was deep enough and/or unsymmetrical to conclude that
they were rotating at the time of impact. This supports evidence that
AC power was available from at least one AC generator since these pumps
are driven by 3-phase variable frequency power.

: OXCART SECRET
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h, The trim switch, a part of the control stick grip was
recovered unattached. This switch controls pitch trim and yaw trim.
Half of the cylindrical co:e was broken away and the "C" and "P" fixed
contacts were missing n5 o result of tension of wires connected to
them., All contacts present were free of evidence of pitting or arcing.
The typical discoleration borne by the contacts indicate that the switch
armature, a cubically shaped block of metal, had been contacting the
fixed contacts at the upper :d;e only. This was true of sll four contacts
as evidenced by the dictoloration on the switch armature., Preferably,
the flat surfaces of the arnzture should meet the flat surfaces of the
fixed contacts in a paralliel manner when the switch is actuated to full
travel in any of the four airections. A number of switches, picked at
random, could be X-rayed wiiile held in each of the four positions to
show whether the flat suriaces of the armature are contacting the flat
surfaces of each fixed conuact squarely. This discrepancy did not
contribute to the cause o: the azccident, It involves quality control to
insure longer life and ninimum contact resistance,

i. An inspection of aircrait wiring showed no evidence of arcing,
burning or overheat prior wo Lupact,

B, ELECTRONIC SYSTEM
1. System Description.

a. The electronic system, per se, involves numerous sub-systems -
linked with other aircrait systems, particularly those associated with the
fl1ight control system, OSince electronic sub-systems are discussed in
other applicable Group ievorts, the sub-systems mentioned herein are
those associated with the cuummunication, navigation and other sub-systems
on which work was done.

b. The communication zystem includes:

(1) AIC-10 inverphone system for communication with ground

CTew,
(2) ARC-50 Ua communication.
(3) 618-T single side band HF communication.
c. The identification -quipment includes the APX-46 IFF set.
d. The navigation system includes: |
(1) ARA-50, used in conjunction with the ARG-50 to provide
UHF/DF.
(2) DF=203 for LF/MF ADF capability,
3
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(3) ARC-15¥ VP navigation, 108 mc. to 126,9 mc. This
sub-system includes & glide slope recelver,

(4) DME capability is provided by a tie-in with the ARC-50
UHF set.

(5) 109-C/i Lociheed Flight Recorder. This is a modified
version of the model iosad by civil air carriers., Modifications include
higher speed and altitwic capsbility in consonance with ths A-12 flight
performance. The alwwinus alloy tape was replaced by inconel tape to

withstand greater imp::. "nd i'ire damage. The flight recorder is installed
in the RH chine, It ro . .is cirspeed, altitude, heading and vertical
acceleration against o ...¢ base which is a function of tape speed.

The flight recorder rcquires regulated AC power (Nr, 3 inverter).

(6) A dictaphone recorder, trade name: "Dictet Recorder"
is carried in the cockpit during all test flights. It is connected to
the interphone system and records all communication associated with the
pilot's microphone, Tt does not recerd any outputs from radio receiver
sub-systems, In addit - to wrmal communication, pilots use the voice
recorder as a means o. ~cording avents in lieu of logging them in
writing. The voice rccurder nas self-contained batteries and utilizes
the same type of mylar type that is used in home recorders.

2., Investigation and Analysis,

a, Not all of thc components of the systems described above
were found in a recogrizable state, Those that were provided no useful
information., Damage was penerally severe as a result of impact and/or
ground fire,

b. The history of flight, air-to-air and air-ground communica-
tion and the voice recorder tape transcript indicated that there were
no difficulties experienced with these systems (see Operations and
Witness Group Report).

c. The tape casuette of the flight recorder was recovered in a
badly damaged conditicn. .t appeared that the critical portion of the
tape which recorded tlie parameters during the latter part of the flight
was missing. The tape cassette, together with the tape in evidence,
was forwarded to Lockheed Adrcraft Seorvice (LAS), Ontario, for data
reduction., In addition, fifte=n people searched the likely areas for
any missing tape. No parl of the tape was recovered,

d. The tape reccvered from the voice recorder contained the
usual type of conversation and events., The last recording was: '"When
I trim, just the right rudder trims, a4s ...sees.so the indicator.......".
The tape ripped at this point.

Approved For Release 2061/08/29 : CIA-RDP71B00590R000100040001-1
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e. It was evident that the LAS flight recorder did not withstand
impact damage to the desired degrese, The two halves of the sphere and
the tape cassette were recovered at different locations at the impact
scene, It is also evident that more parumeters are necessary in order to
derive needed flight data for the type of aircraft involved., It is
considered necessary to provide a means of ejecting the tape cassette
portion of a flight recorder in order to derive the maximum probability
that the tape will be recovered in an undamaged state., In this particular
case, fire damage was not a factor, Past studies in regard to crash-
resistant flight recorders dictate the necessity to install them in the
empennage in order to derive maximum tape protection in the event of an
accident, particularily those types that are not ejectable. , o

f. The Stability Augmentation System (SAS Autopilot) A/P

Function Select Panel was examined (see AFCS and ADS Report). The purpose
was to determine if any of the chammel disengage warning lamps were
illuminated at the time of impact. The Pitch-A and Pitch~B warning lamps
were missing. The lamps for the following bore evidence of no illumina-
tion at the time of impact: Pitch-}, Yaw-B, Yaw-M and Roll Monitor. The
Yaw-A lamp had evidence of illumination at the time of impact since the
helical filament was stretched apart in addition to being broke.

g. An inspection of the Air Data Computer for mechanical evidence
of airspeed, Mach number and altitude outputs indicated no useful
~information,

C. INSTRUMENTS
1., System Description. |

a. The majority of the instruments installed are conventional
types. Those associated with radio navigation are the same as those
used in other aircraflt. Some engine instruments are peculiar to this type
of aircraft., The RPM indicatcrs are read as engine rpm instead of per-
cnetage rpm. The engine air inlet system is peculiar to this ailrplane.
In this airplane there is & system called the Onion Slicer (one per
engine nacelle), It is preccnily an experimental system and is, in effect
an additional air by-p:s- coor. In this airplane the system was manually
controlled, The two i:-! w=nte that indicate the position of these doors
are identified as Onion .ilcer tosition indicators (OSP). Many of the
transmitters and transduc: s sre linear types and are unusual in that
they operate under extrswly hich tcmpe-rature environments, Most of
these instruments have been woedified by the ailrframe manufacturer by
the addition of a jacket thirougn which iceraft fuel flows for cooling. ... ..

. 2. Investigation cnd Analysis.

a, The cockpit i:v:im: -nts tha. were recovered included:

Approved For Release 2001/08/29 : CIA-RDP71B00590R000100040001-1
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(1) Flig . . tecments - Attitude indicator (MM=3), Turn &
51ip Ind., Airspeed T::n,. o iojile visplay Ind,, Altimeter, Radio Hapnetic
Ind, (RMI), Vertical ' - 2,y snd vourse Ind. (VOR/ILS), and Hack
watch, ‘

(2) &neis ©ooumts - two EGT Ind., two i Ind., two
wwiaust Mozzle Positi . - od., two Fuel Flow Ind., ons Oil Ternp.,
ind,, one Compressor "~ e {CIT) Ind, (one per acft, two pointers),

and BN Transducer,

(3) syste - vuents ~ A and B Hydraulic Fressure Ind.,,
L and # Hydraulic Pre: +i#i., Liguic Nitrogen Quantity Ind, (2),
Fuel Quantity Ind, 0S: - :. {2), LOX Crontity Ind. and Roll Trim Ind,
b. Except as » 1 ¢ in %as loliowing, very little information

could be derived from arneroents as oa result of impact and fire

damage., The only ins® - . s i'rom v ich valid information could be
obtained were the EGT ~oeo wntors, Liquid Nitrogen indicators and the LOX
Quantity indicator, ‘.- readings were:

(1) LHEC® "ai: 705 des, G, RH EGT Ind,: 668 deg, C.

(2) Liquii - reoou Cuentity Ind's, One read 12 liters, the
other 58 liters.

(3) LOX ¢romil bty indu: 4,75 liters.

Ce An exhaust roxzle nositiecn transducer was analyzed, It was
not known on which en-'r. lo wrancoucer was installed. The slug which
is connected to the i = ooy, linicege was captured by impact. By
means of a voltage rai.c¢ . st. Lhe slug positlon corresponded to a nozzle
position of approximat:i. 20,5 074N, A serviceable transducer showed
that the slug could be mov “3ily by gravity when manipulating the
assembly by hand, This 5y position is therefore not considered
absolutely valid.

d. There was no evidence to indicate that the instrument system
contributed to the cause of the accident,

D. FINDINGS

1. Variable frequency AC power, DC power and regulated AC power
were avallable during thz ontire flight.

2. There was no evidecnce to indicate that the electrical, electronic
or instrument systems contributed to the cause of the accident,

3« The flight recorder does not have a sufficient number of
parameters to provide o meaningful and complete flight data history.

6 OXpapr SECRET
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L. The tape cassctie of the flight recorder is highly susceptible
to impact and fire damage,

5, The trim switch cvidence showed the need for better quality
control to insure minimwr contict resistance,

i, RECOMMENDATIONS

l, Consider the in.tcllation of a more modern crash-resistant
flight recorder with ths tzve cassette installed in the canopy.

2. The airframe :w.n:iscturer request better quality control of
trim switches on the pari of the vendor,

25X1A

Electronics Engineer n;
D/TIG, USAF.
Group Leader

25X1A

Lockheed Aircraft Corp.
Member
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cuT /<—SPEED SENSOR| OPENED | 858%}5
O ® PILOT SEPARATED | DEPLOYS
.6 SECOND DELAY FROM SEAT
o o | [ramowene ||
A BACKPACK |
SENSOR CONTROL
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D-KRING
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RING - AFTER OELAY
PULLED FIRST
FAILED tr~r--—————-
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|
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® SHOULDER |
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aEFI:PAPY Y DELAY BY SECONDARY
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TIRRUP
STIRRUES | IMMEDIATELY
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LCTIVATED
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Investigation of major accident involving A-12 aircraft S/N 133 which
occurred at Det 1, 1129th USAF SAS, Las Vegas, Nevada on 9 July 1964.

A. ESCAPE SYSTEM
1, Full Pressure Suit Assembly.
a., Description: A full pressure suit is provided which is capable

of furnishing the pilot witn a sazfc environment exclusive of pressure
corditions in the cockpit.

(1) The suit consists of four {4) layers:

(a) Venti".ilon sarment: The ventilation garment layer
allows vent air to circul - otw on the pilot's underwear and the bladder
layer,

(b) Blzec:o taver: The sladder provides an air tight
seal to hold pressurized -7+ 0 i, . guit,

(¢) Lins -+ +: vuhe link -et layer is a woven mesh which
nolds the sult in conforr. i - wiih the »il ts body.

(d) Hez* -~ .. wve gorncent: The outer garment is a
heat, reflective aluminize:: - iich provides protection from a hot
«nvironment,

(2) Air pres - ~ .owuin iz repulated by a suit controller
valve that is located on : LW Leit Just zbove the walst on the
risnt side., Vent air ds . Lo =uit from an aircraft installed
syatemy it has a flow cor: Loe op e sult attachment on the front
o7 the suit just above t. u Lhe left side, Breathing oxygen is

vavided through the suil iar, Jt is routed inside thec suit to the
ielmet regulator and thro - izimet plumbing to the pilot.

(3) This parti- ..~ suit is a prototype rear entry suit (with
hack entry zipper).

b, Investigation. _nspection of .he suit and components shows

slight scratches on the ri:slit rcar of the ielmet and the right side of the
glare shield. There were no tesrs Or scravches on the suit itself or on
the gloves., The boots hat¢ :auw scuffins from ground impact. The spurs
were intact and had caused come gouging of the shoe heels from
ejection and impact., The rirht spur cable was still attached to the boot
after the suit was doffed. ''he whole suit assembly was very dusty uand had
¢irt particles in and arourd =1l projections and openings., The suit had
black residue approximetcly 3 inches in diameter on the left center

chest area. This is attribul.:d to powder burns from seat belt firing.
The helmet hold down assesbiy i o wear or abrasion area and a black
residue similar to that cn iLic wvit. AL post flight inspection all

components functioned properiy wito the exception of a high suit leak
rate when pressurized., The high leak ratss were attributed to dust and

. . B Cad
LT e B
* . i, #w B

e
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dirt which entered the necch rLug auring landing. After normal maintenance
and cleaning of the neck riryg, the leak rates were in the prescribed
tolerances., Investlgatiun hows that the pilot was able to remove the
suit with a minimum of help immediately after the incident, because of
ecase of doffing the rear ,rkrj configmuration,

2, Ljection Seat.

a. Description: "1 - z2ction ceat system consists of a modified
C~2 Rocket=Catapult Upward - j-ction d@at’ an adjustable seat guide rail
assembly, a jettisonable znropy, and necessary controls and ballistics
for seat operation and e ~~7v .. The .= tql bucket-~type seat is mounted

on the guide rails so thrt - rins eiection it will be catapulted up the
rails clear of the aircr:.i. " seat incorporates the following design
features:

(1) Contoursd :=zadrest for positioning and support of the
pilot's head during ejection.

(2) Centrally located primary D- Ring which initiates the
entire ejection sequence and precludes arm flailing after ejection.

(3) A secondarvy back-up D-Ring which fires the catapult
directly by means of a pin-rulled initistor. It is required that the
canopy be jettisoned manually befcre using the second system,

(4) Shoulder harrness and inertia reel lock assembly which
locks the shoulder harnecs sutomn Llcally durlng eJectlon or anytlme
forward acceleration excends 2 tu 3 gs, o

(5) Leg guziis which automatically rotate forward to protect
the pilot's legs during ejection.

(6) Positive automatic foot retraction, retention, and
separation system,

(7) MA-5 Automatic-opening seat belt.,

(8) Speed sensor which automatically selects one of two
seat separation delays depnending on airspeed at ejection.

(9) Positive, azutomatic pilot-seat separation device,

-(10) Auxillary, manually controlled foot-retention separation
systemn,

(11) Automatic disconnect of all seat-to-aircraft and pilot-
to-seat connections.

(12) A control lever located on the left slde of the seat
bucket is used to manually lock or unlock the shoulder harness,

(13) The primary snd secondary D-Ring are safetied in position
by a single safety pin inserted -hrough the D-Ring housing. This secures

er SECRET
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the D-Ring in its stowed “O‘ltlon and T events accidental actuation of the
ejection system on the ground. .

(14) The dual ~ oxygen system disconnect is attached to the
forward edge of the seat buclet, accessible and within sight of pilot.
A bayonet fitting is satcty-wired into the disconnect casting and when ,
in position secures the di:connect fitting. A lanyard secures the bayonet
fitting to the cockpit ficor so that when the seat moves up the rails,
the bayonet is pulled, freeins the lines on both sides of the disconnect.

(15) Pilot-s~»i  eroration system consists of a ballistic
rotary actuator mounted wisii the headrest, and a Y-shaped harness
assembly which is attach 4 w¢ tre rotary actuator reel that laye over
the front face of the se © - r:i nitaches at two points on the front lip
of the seat bucket., Upon ejection, gas pressure from the seat belt and
separation initiator fires the cartridge in the rotary actuator. The
gas pressure forces the -ctuctor to rotate and wind up the strap which
reels in the webbing. This pull~ he webbing taut between tiie zctuator
and the front of the seat mi<s=t, forcefully separating the pilot from
the seat. '

(16) The emersency ox<ygen actuating lanyard and automatic
disconnect consists of twe linyards; one connected to the oxygen actuator
in the back pack and one conrected to tne aircraft, The two cables are
secured together by a bzall-lick aisconnect fitting which separate on seat
ejection actuating the er:r-ency oxygen.

b. Investigation: ‘.ce photos #4635, L63L, L4527, and L531.
seat ejection and pilot - - wisry were satisfactory and Mr. Park made no
criticism of the seat or parachute recovery system.

(1) Inspection of the seat and ballistic components indicated
that the seat performed properly throughout the ejection sequence.

‘ (a) The initiators were removed from the seat and it
was determined that they fired in the proper sequence. The foot-retention
cable cutters fired twice on schedule, initially at .6 seconds and thén
again at 4.0 seconds, The cutters are pre-scheduled to fire at four
seconds at all times and the speed sensor cuts in the .6 second cable
~ cutter when the speed falls below 265 knots. The foot retention cables
" show a clean cut.

(b) The internal canopy jettison initiator was fired
after impact. This was determined by the internal position of the jettison
valve. -

(¢) The backup D-Ring initiator was fired on seat impact,
The oxygen disconnect indicated normal expected separation, and likewise
the vent air disconnect separated properly.

(d) The speed sensor was in the below 265 KIAS position
which permitted the .6 second seat separation.

OXCART SECRET
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(e) Th: i:r thrusters vore erected and the seat separator

fired, The lap belt fired lenving powio: deposits; and the parachute
arming cable remained attacned to the secet belt in the proper manner,

(2) One cabie eund with the ball remained in the pilot's
shoe, and the other land:d zi yards down stream from pilot. The parachute
quarter bag landed 54 yards upstream from the pilot and the seat landed
3L yards down stream fro - ae pilot. The close proximity of these objects
irdicate the very small -~ of time from ejection to ground impact by
the pilot.

(3) fThe pi:.. i 7t wiods from“the estimated path of the

airplane, In a sled ejsct o . wdwords AFB at 233 KIAS an altitude of
150 feet was achieved. i:r- 7 wnriz (213 feet) from the estimated path
of flight was the point ~f ~.i-% s nuet, the angle of ejection appears
to have been a small amon sontnl, In the same Edwards sled
cjection at 233 kts the o - - ivo o ton to ground impact of the dwrmy
and parachute was appro- s oarcorss, And the distance from ejection
to ground impact was 90 U ou,

(4) The cuw .- wus:. su tioe pilot's seat kit was a newly
developed type which prov o o~rater comfort., This cushion provides
more support area and iz . . ser Uian the original cushion. During develop-
ment of this gsreater de-u” -:coiiiia, consideration was given to objections
to use of a soft cushion ¢i: ojectable seats, It 1s suspected that back
injuries may occur when & or::t sushion bottoms out. However, this new

cushion has limited verticel travel to full compressibility under vertical
sccelerations. | -t with ais head down and forward without
the supporting benefit '« .- ueadrest, He reported only minimal soreness
of back muscles, The lipht Surseon's examination revealed no injury
except minimal muscle stroin from forces of ejection, opening shock

and parachute landing. 't i: therefore considered that the new cushion
proved satisfactory in actiual test under high seat accelerations,

3. Parachute Systen,

a., Description: ‘iLis is a two-stage back type parachute, The
system is fully automatic lollowing the arming which occurs at time of
man/seat separation. A manual over ride is provided for deploying the
main recovery 'chute only. The system consists of:

(1) Drogue Parachute - This is a 78 inch diameter hemisflow
canopy of ribbon construction. The droime 1s deployed automatically at
any altitude over 17,000 fret and provides a stable descent.

(2) Drogue Joitison Devices - The drogue risers are attached
to the parachute harnes: by two speclalized fittings that permit jettison-
ing of the drogue when :ctualed at 15,800 feet + 400 fest.

(3) Main recovery parachute - This is a 35 foot diameter

flat circular canopy with = 10 extended skirt stowed in a deployment bag.

AOANT SECRET
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The canopy is deployed sutomalically at 15,000 feet + LOO feet following
the jettisoning of the drogue. In case of ejection below 15,000 feet
4+ 400 feet the canopy deploys immediately following man/seat separation,

(4) Harness ~ The harness is not separable from the container,
Suspension from the main canopy is conventional but a more aft suspension
is supplied for the drogue., Quick adjustment features allow ease of
fitting for most sizes of men in the pilot category.

(5) Container -~ The fabric container encases the two parachutes
as well as a metal container, contoured to the back., The automatic
parachute actuators and the emsrgency oxygen system are secured in the
metal container,

(6) Automatic Parachute Actuators — There are three of these,
one each to deploy the drogue at any altitude above 16,000 + 400 feet,
jettison the drogue at 15,800 + 400 feet and deploy the main canopy at
any altitude below 15,000 + 400 feet. These are each controlled by
aneroids which trigger power packs consisting of Belleville washers,

Power is supplied for a 2 inch stroke with 200 pounds at start and 50
pounds at 1% inches of travel., The power stroke starts immediately
following triggering by the aneroid.

(7) Emergency Oxygen System - The emergency oxygen consists
of two separate but identical systems that are actuated automatically at
time of ejection or may be actuated menuslly at any time. Total Volume
of stored oxygen is 120 cubic inch at 2100 PSI.

(8) Rocket Jet Relcases -~ Iach of the two main parachute
risers is attached to the harness by a rocket jet release., The original
equipment consisted of Capewell releases, which are in common use in the
Air Force, However, because of the bulk required in the shoulder area
for this two stage (drogue and main) system, the Capewell release proved
too large and heavy. Pilot dissatisfaction resulted in a change to a
rocket jet release, This release, as extensively used by the Navy, was
modified to add a roll bar safety lock to guard against inadvertent |
release, ' i

b. Investigation: See photo #4528, The parachute system
received its periodic inspection on 16 June 1964. It was preflighted on
9 July 1964. The complete system was recovered undamaged, The parachute
performed as scheduled, and obviously opened in record time, The drogue
chute was not deployed, ~nd the drogue risers were jettisoned as scheduled
:  in the sequencing mode. Tas rouket jet releases had not been used.
25X1A  Although 25 bein- aragged by the parachute, he states he pulled

on the risers in prefer-.:c vo attempting use of the quick releases,

Le Emergency Oxygen - e

. a., Description: Twn indzpendant cmergency oxygen systems are
installed in the pilotts . .::imie pack. is.ch system consists of three
20 cubic inch, 2100 PSI oy .inisrc attachc to a common manifold. These

b
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: syctems will supply oz ceoncoisly durdng ball out or if the air-
-’ erait oxygen system f.. .. cdenlated, An oxygen line “rom each

system is routed both © i pilot's wailst to the suit controller,
Check valves prevent « . owryrern T low when the aircraft systems are
supplying oxygen. Wwhe: | arpeney system i1s activated, check valves
prevent oxygen flow ii .- . : :ircraft c-ygen system, Oxyrsen duration of
each emergency system .. .~ roximately fifteen minutes, The emergency

oxygen system may be ol
green apple, or automat:
ejection.

snned elther o orually, by pullinz the conventional
iiv. by the upward motion of the seat during

b, Investigation: Iieriodic inspection of the emergency oxygen
system was conducted on 1¢ June 64 with no discrepancies, Preflight
inspection on 9 July &, iriicated a full (2100 PSI) system., ALl components
were recovered intact v sodamaged, Inspection shows that the systenm
was automatically activit.r s
the pilot'!s statement, o -
emergency hoses in rerov

edrled durding ejection.  According to
rlowing when he disconnacted the

~eraciute harness, The system wis

depleted, as expected, <= . " uios, it should be noted that, since

the face visor was op::, . .~ .o o rapld flow of oxygen sbout the pilot's

face throughout the ejuct:~~ wnunnen,

5. Survival Kit,
a, Descriptir - - ulerecd fiberglass survival kit container
) . fits into the seat buc”™ ¢« ..ucan Lo the parachute by snap attachments
A4 on each side, A relen: - : ©. wrovided to separate the kit from the
‘ pilot before parachute "0 "o .

b, Investigai’ , it was recovered intact and undamaged.
Inspection showed the oroewnic {survival gear) present and undamaged,
The release handle had no: secn pulled, thus the kit was still attacned
directly to the paracliute narnsss, Physical examination of the pilot
showed no bruising or otiia~ dorage to him from failure to release the
kit prior to impact.

B, FLIGHT SURGEQON'!S Ma.p-awIviy

STATOTHR
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3, There is no imt .. & o any physical or physiolegical problems
being experienced by tho plict during the flight. At the time of the
ejection he was wearing & specially confisvred pressure suit, helmet,
gloves and boots, Fullor deseription of these items is contained else-
where in the report. The =L visor had been opened at 15,000 feet,
as apparently is the pitcii. ..oit, lowever, rate of descent was rapid

1

so that only about one ainube -lipsed breathing cabin air before 10,000
feet was reached, Many puiots ilund with the visor up because of reflec~
tion problems, Ejection -liitice 1is cstimated at 200 feet, airspeed
estimated at 200 knots., Toe oircraft attitude was a left bank greater
than 459 and less than G0° wit: the nose near level,

4. 'The pilot's nacriiive of the ejection sequence, as paraphased by
the examining fiight suw, con iu ous follows: "I realized I had no control
over the aircraft and . - ~he <own and pulled the D-Ring. For a brief
instant I felt that no.. . Qs coTrred., T thought 'it's not going to work',

Then I got the kick in sy .wnto. I don't remember separating from the
seat, I was almost instantly nsware of the chute opening above me. dJust
as I thought I had better ot iy feet together before I hit, I contacted
the ground. I was going bickwards with my back toward the ground., I took
a backward tumble. I was sware of my open face plate dragging through the
dust and saw the flames «aw’ully close. I felt the heat of the fire on my
face., My arms were slightly tangled in the risers and I reached up/and
pulled very hard on two of them to collapse the chute., I guess that I
Just gﬁgod{up then looking at the fire and thinking of how close that one
was., 'Then”ame by in the mobile vehicle. He helped me out
of the suit and into the car,' Additional discussion with the pilot
indicates at time of pulling the D-Ring, he had his head down and his

eyes shut. He does recall a sensation of tumbling (eyes still closed)

and "straps flailing around.” He did not release the seat kit (and
probably did not have time to do thie),

. 5, Examination of recoversd equipment, as noted in the report, reveals
that all systems functioned normally. Canopy firing, foot retraction,
extension of knee restraints, seat firing, activation of emergency oxygen,
disconnection of all leads (oxygen, communication, suit vent ), foot cable
cutting, lap belt firing, positive seat separation, and parachute opening
all occurred sequentially and cleanly. ‘ -

6. Reported surface wind was 210° at 10 knots, gusting to 13 knots.
Correlation of pilot's statements and ground marking indicates he landed
on his feet while drifting backward., He sat or fell backward onto his
seat kit and then turned (or somersalted) onto his face, He was dragged
less than 10 feet., He states he pullsd on the shroud lines because he
was in "too much of a hurry to use the riser quick releases.”

7. The pilot, unassisted, disentangled his arms from the shroud
lines, and unbuckled his parachute harness. In disconnecting his emergency
oxygen hoses from his suit, he noted the hiss of escaping gas. At this
point it should be mentioned that there is no on-off valve incorporated
into the helmet visor. Therefore, there was a considerable flow of oxygen
about the face once the emergency supply was automatically activated
since the visor was open. See suit report.

SECRET
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] . 8., The pilot was recoverod by the mobd ol officer who
ws 25X1A assisted him from his suit. This suit of is unique in that it
. has a back opening zipper. Doffing was simple and rapid, in contrast to
the standard around-the-torso zipper configuration.

/

9. Physical examination of the pilot is reported as follows:

STATOTHR

L4
“ C. FINDINGS
! 1. The pilot was pnysically qualified for full flying duty.
2. The escape system functioned in a superior manner, under
extremely critical conditions of altitude and attitude.
3. Any delay in ir'® -7 ing the c¢jection seqﬁence would probably
have been fatal., A on - .. procedure saved this pilot's life.
L. A definite haz«o cobed with e high flow of oxygen about the
pilot's face from the cow:uucy system. Ignltion by the seat rocket
or by the ground fire ¢« i =owve given ! in serious burns.

Approved For Release 2001/08/29 ; CIA-RDP71B00590R000100040001-1



Approved For Release 2001/08/29 :

5. The riser qui

6. The pilot wac
in the field,

D. RECOMMENDATIONS

1. This specially =

to utilize its advants-

2. An on-off valv . -
control, to insure no

3. Pilots using ¢ ..:
auick releases, If di:7’

redesign should be accor -

4. Modification o
configuration should -
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BRUCE K. KIMBEL/

Major, USAF, MC FS

25X1A

Jeslgn opecialis
Lockheed Aircraft
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v ot used,

2 rapidly removed from his pressure suit

wnel escan. system should be carefully evaluated

“a esign or modification of other aircraft,

wid be incorporated into the helmet visor
in wien the visor is in the up position.

arachute should be trained in use of thie riser

is encountered in theilr use after practice,

nressure suit to the back zipper

- vneard

\(}x«\l

Pad -
ARy i
/éc,w, i:/// ALY L

- CHARLES A CRAVOTTR, Jb¢
Captain, USAF
Physiological Training Officer

25X1A

Technical Representative
Firewel Company

25X1A

Technicai Representative
David Clark Company
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3 10“ of ma }or accis Lo - direralt S/N 193 hich

aoenercd oh Dotachment 1, 10 . 7. L. Rorx 882, las Vegas, ievada,
l)u\.] f ]C' 1{--

L. SEDEETD OPERATION:

1. TDual air conditiondn - o cuas, comndn . ly parallel, bleed off
iy Trom the compressor secb: .. -7 R and introduce it at
pilot-selected temperaturea Tl s & noce (L.d. system air)
and the equipment bhay (R.L. e ,' : the ventllated COr=-
nartents aft of the coclopit - L cooldoo oy the combined airilow of

hoth systems.

“nloa i poasible; however, oli com—

e cmncrmturcs wi 1 b oo ocowms oimels nigher except for the cocli-
wid is always furnishe’”™ - " .~ with the output of bLhe
‘ “‘lb;ut svstem. (In case .’ . : “luare or alr conditioning
gysibon fallure, a cross over Lo oo i TWHe system from Dhe

eruioment bay to the cockpitb;.

“. Tn cach system the ¢ "L oo Tam bloed adlr is accomplished
Lhree stens, wbilizing ror o © .o in the primary stages,
towed by a "bootstran® al. - g C o hon with fuel inter-—cooling.

Ccnﬁwrtmcnt indet temperatuy T ﬁﬂuuer AUTO or MAFUAL mode

by mixing hot bypass air witi . oo oendvieerator discharge.

]
.
Iie

Pressurization of the - L is accomplished by control of its
cooline air outflow, utilizin~ g

w2 nrossure regulation and safety

valves,  The control scheduls B i~ iy the pressure regulator allows
an wnnressurized clixb or deroo: o Lo She cockpit altitude is below

“0 O)U LDeu, at all higher ainci-’n 2ititbuces the compartment reazins

; ; The resultant pressure differ-
on‘:¢l reaches a maxlmum of E 53 oal hishest crulse altitude, The
coclopit safety valve sebting "« .00 ~uig, drrespective of aircraft a bi-

5. The series airflow = .. “iproiii *ho conpartments alt of the cocl-~
il scrves inherently to prov - one cockply pressure reliability, in
that the similar pressure cor. i L & of fhe equipment bay serve as &
boelap system for the cockpll b phbly higher compartment altitude

(77,700 feet isobaric).

6. The pilot can energis: Toui safeby valves to full open position
o celecting the PRES3URE DU ition of a guarded dump switch; this
action depressurizes all compnriments. BRoth of the safety valves also
fenture automatic opening for vacuun relief operation (inflow of air
during nigh speed dlves).

5. TNVESTIGATION AND ANATYST: The comnonents of this system were too
bodly damaged to warrant judﬁ°wﬁﬁ ns hoo Shio ’r functional status prior to

v

XA

sy
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impact; however, the rnilottz . . oo Lwiizose that the air condinioning
had performed sabisfactorily _ g “ibe Tt is considercd that
the cooling and pressurizatic. - Lo 24 15 contribute to this accident.

C. ™MIFDINGS

subject system operation and v noarine on this accident.,

D. DRECOMMENDATIONS: None.

- 25X1A

Air Qonditloning and Pressurization
Troviveer

Locltheed A/C Corp

25X1A

125
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MAINTENANCE, Tii+™ " ICH AND RECORDS GROUP

Investigation of major accidert involving A-12 aircraft s/n 133 which
occurred at Det 1, 1129th Sis, Ins Vegas, levada, on 9 July 1964.

A Investigation and Analysic

1.
Engines

2

3
A
5.
6
7.
t1

Tner

C——.

DD 829 - Historical ‘'worids of heronautical Equipment, Aircralt
and Afterburner. ’

DD 829-1 =~ Historicai Records, Technical Instructions Compliance.
AFTO 781 Series.

AFTO 44y - Turbine ¥Wrne«l Hisiorical Rccords.

AFTO 98 - Engine and /fterburnsr Keplacement Records.

A}"TO lOOA

Pertinent contraCVU* Tane vtion records for all systems,
Navigation and Stabil_ .ty Aurmentation System.

B, Historical Data

1.
07:09,

2.

The first flight was flown on 27 May 1964 for a duration of
Total flight time prior to take-off on the tenth flight was
Reported duration of the tenth flight was 0l:ll. .

Review of maintenance rccords.

a. Post flight inspection following the ninth flight was

completed on 7 July 1964

on 9 July 196k.

b. Pre—fllvht inspection for the tenth fll"ht was completed

C. Summary of Outstanding Discrepancies from AFTO 7818, Part E

L.

Compass swing hot complied with.

D. In-Flight Discrepancies and Corrective Measures. Recorded for
all flights.

1.

Flight #1, 27 May 196k, flight time 00:49

a. Discrepancy: F.C.F. required for aircraft and engines

I/A/W T.0. 1-1-300 to complete inspection.

b. Corrective Action: Aircraft test flight com.leted and
acce’oted aircraft hereby released for flisht. Pilot: _ 25X1A

¥
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c. Discrepancy: Artificial horizon inoperative.

d. Corrective Action: Replaced broken wire lugs on Cl0
terminal nunber 12.

e. Discrepancy: Rt hand bypass door not open lite illuminated
after T.O. ‘

f. Corrective Action: Readjusted bumper switch R/H wheel well.
Recheck on next flight. ‘

g. Discrepancy: R/H engine - surge at mil to 7100 backvdown
to 6750 R.P.IM.

h. Corrective Action: Removed P&48232 engine and replaced
with P64823L engine. ’

i. Discrepancy: Gear lite - illuminates red upon minor
throttle reaction above 10ii'.

je Corrective Action: Reset swiiches per eng. W.O. 3/8
to 1/2 inches above idle position.

k. Discrepancy: .ir conditioning surges in auto.

1. Corrective Action: Replaced temp control box. Check
on eng run appears OK on grd. eng. run, Recheck in flight.

m, Discrepancy: U.H.F. receiver marginal.

n. Corrective Action: Found loose modum module, Tighten
module also readjusted squelch. Checks good now.

2. Flight #2, 2 June 1964, flight time 01:07.

g, Discrepancy: F.C.F. required on R/H engine I/A/?TT 0.
l—l—SOO to complete inspection.

. b. Corrective Acticrn: siireralt test flight completed and
accepted, aircraft hereby relcuced for {light. Pilot: h 25X1A

c. Discrepancy: ~..0ib wicessurization pulsates in auto.
d. Corrective Acti-: ilcplaced I/ sensor and I/H hi limit
switch.,
e. Discrepancy: =1 't cnrine stalled at 2.62 M @ 69 K.
fo Corrective Act’ ui.: nstment L bypass panels should
correct this condition. .. ... } 2d.
nyy: T
e o 8
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g. Discrepancy: C5Loand Telt bypass door not open

“ -~
lirhts came on with bypas “hehern in suto.
‘i’ h. Corrective Ac. = taned bypass screen panels to
allow clearance for full . T opanels.
i. Discrepancy: "t nitropen system bled down to

approx 25 liters,

: J. Correcctive Actlon: Circuit br:aker was accidentally
turned off when protective -ovor was pub or. causing loss of control
to circuit.

ko Discrepancy: 'he H.U. receiver appears to be inoperative.

1. Corrective Action: Oround station was off the air,

3., Plight #3, 3 June %, fiisnt time - aborted.

a. Discrepancy: . . = .irv vressure dropped to 2600 PST,
b. Corrective Act':: . Lieco LY gystem hydro pump.

Lo Flight #3, 5 dJune 7. 1w biwe C0:51.
a. Discrepancy: - . - Loin depleted to zero.

o b, Corrective fictic.:: ..urlaced vent relief valve also #2
W/ . system regulator,

C. Discrcpancx: fnpine (1) stalled at 2.61 Mach.

d. Corrective Ac Lion: iteplaced bypass door actuator feed
back arm. '

e, Discrepancy: Air conditioning - surges on L.H. engine
manually, auto. OK on crossevar.

f. Corrective Action: Dleplaced cockpit rheostat control.
Run made and checked out (W,

) , g. Discrepancy: 7/ bypass doers lite not closed came on
. in auto.
h, Corrective Action: ieadjusted bumper switch spring assy.
to 45 oz t 8 oz, Grd. chcel: OK.

i. Discrepancy: U.H.F. transmitter weak and semi-operative.

Je Corrective'ﬁction: Unit was lab checked for over 2 hrs
and checked good. '

) N
ERyue ol v O ol
KRR SECRET
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k. Discrepancy:

) .. door not open lite did not
illuminate when manually opon el .

1. Corrective Action: Iicnlaced bypass door actuator feed
baclk arm.

m. Digerepancy: I.ll. bypass door not open lite in pattern,
in auto with gear down ~ L/H it noi illuminated.

n. Corrective Action: Fcolaced bypass door actuator feed
back arm.,

5. Flight #4, 19 Junc 1%¢/, ilisht time 00:59.

a. Discrepancy: I'.C.F. required for engines I/A/W T.O.
1-1-300 to complete inspection.

b. TCorrective Action: Aircraft test flight completed and
accepted, aircraft hereby released for flight 19-06-64 1730, Pilot:

Bl  5xA

c. Discrepancy: . ruv litc and 3 yaw lite came on during
flight,

d. Corrective Actiun: B yaw caused by intermitten open B.R.
L.V.D.T. connector repaired. Yaw ¢ cause not found. Preflight com-
pleted,

e, Discrepancy: A01 point 150° out,

f. Corrective Actiosin: Vircd improperly and terminal El,
23 & 24 were transposed. 2o per B/P 918,

g. Discrepancy: Rt spike vnops shock at about 2.5H.

h., Corrective Action: lierigged I/H spike 1" fwd,

6. Flight #5, 23 June 1%54, tlight time 00:27.

8. Discrepancy: T.ue Junding gear handle would only go to
the neutral position while trying to retract the gear.

b, Corrective Action: Qer,ggcd intcrnal mechanism of gear
handle for proper operation. Ground check 0.K. per W.O.

¢. Discrepancy: U.i.F. was garbled,

d. Corrective Action: Ground check 0.K. system sounded
good at tower during flight.

7. TFlight #6, 24 June "7 %, Iiiznt time 00:50,

5 .
DCAfr  SECRET
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a. Discrepancy: There was a hydraulic leak in the left
brake.

b. Corrective Action: Replaced union, cleaned "B" nut.
Pressure check O.K.

¢, Discrepancy: The right engine stalled at approx 2:35H4,

d. Corrective Action: Replaced AIC.

e. Discrepancy: The "A" yaw charnel was lost in flight
and would not resct.

f. Corrective Action: Checked rudder XFR valves FB's and
associated wiring to S.A.S. Uneble to duplicate failure on ground.

g. Discrepancy: When the elevons are level the roll trim
indicator shows approx 1° right roll.

h. Corrective Action: Checked on 7 day controls pre-flight
0.K. recheck next flight.

8. TFlight #8, 26 June 196L, flight time 00:L7.

a. Discrepancy: Cockpit temp control is full cold and can
not be changed I/H system.

b. Corrective Action: System ground check 0.K. also checked
0K on engine run.

c. Discrepangy: Yaw "' light came on several times.

d. Corrective Action: New resistors to be installed when
available for this condition.

e. Discrepancy: No. 2 oxygen system light came during
each stall. '

' f. Corrective Action: System checked per F.T. and could
not duplicate condition. ' )

9. Flight #8, 7 July 195k, f1ight time 00:29.

a. Discrepancy: F.C.F. rcguired for engine I/A/W T.O.
1-1-300 to complete inspectioii.

‘b. Corrective Acti - : }L“c“aft test £1i ht completed and
accepted. Aircraft hereby .. i:=an’ for fiight 07/07/64 lOOO.
Pilot:

25X1A

oo
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¢, Discrepancy: -7 - cossure light came on in  A/B.
0K in mil.

d. Corrective Act’ .-
generator., Made run and a’-

wzed enerator control and L.H.
wre cood,

e. Discremancy: . =y Lo indicator is not
indicating correct temp. ‘

f. Corrective Ach -crancy C/F - Pilot W. Park
stated "OK today" which wa. suly flight.
10, TFlight #9, 7 July D Lime 00149,

a. Discrepancy: €., ' pressure - (1 95 PSI, #2 69 PSI.
Airborne pressure was #1 (0 i, o 05 Pgl.

b, Corrective Acti .- Tiri.justcl 1 and #2 oxygen
pressure regulators.

c. Discrepancy: i .7.7. polats 9C° from station.

d. Corrective Acti:rr - dencved and replaced A.D.F. receiver.

11, Flight #10, 9 July . - . crernmcies based on pilot
critique after accident.

a. Discrepancy: S....0. o disengaged. VWould not reset.

“b. Discrepancy: OUveriom on I/H engine to 850°C EGT for
urdmown period of time.

r wystben went to zero during
T ZOT0,

¢. Discrepancy:

d. Discrepancy: Iiiiow tidia indicator appears inoperative.
E. Haintenance Service Bullclii s - ilreralt
1. Total Service Bulletins issucd - €3
2. Service Bulletins canceilec or reissued under a new humber -5
3. Total Service Bulletins workzd - 39
4o Total Service Bulletins sutstanding - 39

DATE ISSUED NUMBER 5ris

. 1]_;9_63 395 neplaceanent of bolts
13~12-63 LT7h 072 pres. transmitter rep'l
7

- b
3 4”' -.f’ c-‘
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DATE ISSUED  NULEBER  TITLIE ' ' /

23-11-63 462 Switch adj. - Refuel recep't
18-02-64 L85 Fillets - Aft of wheel well
18-02-6L 523 Fillets - Forward of wheel well
21-02-64 52L Pucl damper installation engine iﬁlet
27-02-64 505 | Installation of suit line pressur§ regulator
28-02-64, 533 Seat electrical disconnect replacément
OB—OB-SA' 53&1 Hatch seal ground pressurizétion |
09-03-64 537 Installation ~ Hinged rudder pedais
. (Magnesium)
06-03-64 538 Installation - Sensor warning light no. 3 |
: bearing oil scavange pump

18-03-64 529 AFCS modification
18-03-6, 530  AFCS modification |
20,-03-61, 531  INS system modification | |
26~03-64, 544, Engine installation and drag chuté

installation 1 | ‘
02-04=614, 5L6 Receptacle - Fuel probe modificat;on L '
27-03-64, 550  DF 203 ADF systen
30-03-64 553 Fiastic spike serial revision
02—OA;6A , 556 Pitcot heat and landing gear pressﬁre |

- switch installation

06-0L4=b6l 478 2ioUoon light installation periscope
23-0L~61; 515 Do sorvo revision | |
14,~-05=61 565 ‘oo wheol steering control moved from

control stick tr .grer to CSC button and
hold in circuit »rovisions added

14-05—6h. 567 <12l disconnects for electronics ground
cooling ‘ :

493

ThTh |
gay Rt .
ﬂﬁ‘&&shﬁ: .
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DATE ISSUZED NUMBER  TITLE

iui 30=04~64 570 Replacement of float on float switch
assembly
14~05-61 573 Drag chute mechanism
20-05-64 5L8 Onion slicer (Engine inlet aux. bypass)
nydraulic pluadbing installation
27-05-61, 578 forrection of S.B. 544
27-05-64 580 Bracket replacement - Bleed air band
guide roller
03-06-61, 564 Fuel system dump modification
05-06-61 582 Rework engine inlet duct struts
06-06-61, 583 Revision - Ship serial req's for |
S.B. 462
11-06-64 568 ol tine insctallation forward heat
' exchanser
10-06-64, ‘ 585 ~ipavlic pressure indicator - replacement of
ilﬂ : | 10-06-6L 586 C Lot counter
| 16-06-64 572 . i o insor replacement
23-06-64 588 Codtailation of oxygen low pressure switch
18-06-64 589 ... platfory elr duct revision
15-06-61 591 . 10, At vase ‘nstallation
18-06-64 595 3‘ 3}{);n1ct by -pass actuator assembly
SRRy
¥, Outstanding Service Bull-%' .3 - Jatines
1. A1l outstanding eng: T palletins were classified .as
troutine”" and scheduled for ' ot oxt englne overhaul.
G. Cutstending Service Bul’® “habliiily Augmentation System

DATE ISSUED  HNUMBER

19—6—64 E,0.179J- - “bopr reoplecement

O
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DATE ISSUED  NUMBER
1-7-64 £.0.179J~L
1-7-6L E.0.179J-%

H. TFindings

TR
)
LAy

tadition of resistors

{iround provisions

1. Inspection and maintenance records were found to be satisfactory.

2. All regular maintenancc
the exception of compass swii .

2, There were no overdu: -

L. Unaccomplished riam

buting factor to the accident.

5. There were no delaycd cioar: =

6. There is

I. Recomnmendations

1. DNone.

-

<
/ ,"

///

1/‘7,)-—«#/ /& //_‘//( /
JOHN R. KELLY, "JR
It Col USAF
Deputy Commander for Materiel

25X1A

Inspection Supe
Lockheed Aircraft

orp_

OXCART

Vo a CTnst

no indicaticn =
action was directly related tec Li.:

“nd inspectlions had been performed with

stonding “enuLacturlnc service bulletins.

in service bulletins were not a contri-

Lores

»

2t oy knowm discrepancy or maintenance

canse of the accident.

25X1A

Inspection Supervisor
TLockheed Aircraft Corp
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AUTOMATIC FLIGHT COlot™ i Do SToT@S GROUP

LiVESTIGATION OF MAJOR ACCLICL.l :l 0 VILD 4-12 AIRCRAFT S/N 133
TIICH OCCURRED AT DET. 1, 1129%. uio, .4l V25, iiVADA, OH 9 JULY 1964

A AFGS SYSTEﬂ DESCRIPTION

1. The total AFC3 and ADS ;i3 consist of the Stabilify Augmenta—

tion System, the autopilot, the :roi. trim system and the air data computer
system. (See Figures 1, 2, an' 7 :

a, Stability Auement .. . Lyubea (3AS)

: (1) The GAS augmeis e Ln~“"“ﬂu dynamic and static stablllty
of the basic aircraft., It is desi:ed £5 be ON and operating at all times
in flight. Rate gyro and lateral :c "vometer signals actuate series
hydraulic servos in all three czes iich dr*ve the aircraft control sur-
faces. SAS control movements o “‘t solv ab the pllots control stick or
pedals. SAS Servo authorities nre Limitad so the pilot can easily over-
ride any SAS command.

(2) The pitch and Yaw 545 neve triple rcdundant sensor and
slectronic channels feeding du“' ~n*und wnt servos, Logic monitor circuits
continually monitor system operciicn and automatically dlS@nwaae a channel
that is malfunctioning. Cockpi% rovmine ghts advise the pllot when a

channel has been disengaged. Cdmyi,b:"Akjucnt;Lion control is retained
with any two of the three sensc: <l:i'nnels and either one of the two servo
channels,

, ‘ (3) The Roll SAS hss dual redundant sensor and servo channels
(A and B). Channcl A drives:the left elevons only and channel B the right.
Left and right roll servo tracking is monltored A failure in either
channel automut*cally disengages botn roll SA3 channels and 11ghts a
cockpoit warning light. The pilot may manually select the remaining good
channel and continue with full roll SAS gain, There will be some roll to
pitch cross coulenﬂ since only one set of elevons (right or left) are
noy operating..

(4) The A and B servos are powercd from individual hydraulic
‘systems. Loss of one hydraulic source will r=iuce the dynamic capabilities
of the servos but not below an accepteble level. (Pilot must disengage

SAS chennels that were operating into thne feiled hydraulic system in order

to restore full gain in Yaw and roil).

(5) The electrical power for the 5.5 is obtained from three
inverters, The power for each SAS sensor and electronic channel is .
derived from a different invertcr. Loss of ary single inverter will not
significantly impair SAS performance.

(6) A triple redundant air data scheduler automatlcally sched~-

ules SAS signal gains as a function of pitot-static differential (o' ) and
sUatlc pressure (P ).

-, . | ﬁ:i'.:"‘ ;P"'w
oipay
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(7) The amount oi ¢ - surface motion commanded by the SAS
is limited by the stroke of th. s.i<.o hwdaravlic servos. The meximum

surface displacements available ar.:

Roll. 2 dco. cloven cach side (4 deg. differential)

: I3 LT
Pitch +?., . {vp elevon)
6.5 dex. (dn elevon)

Yaw 8 g cwider.
(8) The components which comprise the SAS are:
| (a) Function Selector Panel (Pilot's Controls).
(b) SAS Flectroric Components Assembly‘(ECA).
- (¢) Pitch Rate Gyro Package (3 gyros). /
(d) Yaw Rate Cyre Fackage (3 gyros). |
(e) Roll Rate Gyro Package (2 gyros).‘
(£f) Lateral ‘ecc Inrouster Tackage (3 Accel;)
(g) Back-up :.ick Ralo Gyro (L gyro).
(h) SAS Air Data Transducer Scheduler.
(1) SAS ECA Mounting Racks (2 each).
b. Autopilot | _
(1) A single channel (non-redundant) autopilot is provided in -
the pitch and roll axes. Autopilot command sisnals are summed with SAS
signals and operate the SAS series servos. The limited servo authorities
also permit the pilot to easily override maxirum autopilot commands, Auto-
pilot control modes are: :
(a) Pitch.Attitude Unid,
(b) Roll Attitude Hold.
(¢) Mach Hold.
(d) Auto-navigation (ties in to INS).
(e) Pitch attitude command wheel input.

(f) Roll attitude command %heel input.

(g) Control Stick Command {CSC),

L

gxeaRr ¢ - -
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(2) All autopilot siynis are synchronized to a null level
prior to autopilot engagement. Miio-sblc piteh trim keeps the aircraft
in trim when the pitch autopilot ir ungeged. '

(3) The roll and ritch avtopilots are ongaged on the attitude
hold modes by individual engage toggie switches on the Function Selector
Pancl. The otheér control modes are selected by toggle switches or command /
input wheels. Control Stick Command mode and autopilot emergency disen-
gage switches are provided on the control stick. The Control Stick
Command mode permits manual inputs by removing the autopilot inputs to the
serics servos without de-energizing the pitch and roll solenoid held
engage switches., The roll and pitch trim indicators on the function
selector indicate the autopilot bridge error ;i:;nal prior to engagement.

(4) The control s~ ice novement commanded by the autopilot
is limited by redundant electr’: .. limiters to I2.4 deg. elevon for pitch
inputs. Roll inputs are limii=d = the stroke of the series hydraulic

servos to 12 deg. elevon each side.
(5) The components which comprise the Autopilot are:
(2) Autopilot Electronic Components Assembiy (ECA)
(b)- All components listed under section (A}.abbve.v

¢. Mach Trim J

(1) The mach trim system provides a pltch trim gradient so as
to speed stabilize the vehicle in terzs of pilot stick feel. This system
subomatically corrects a speed inciibility characteristic of the basic
vehicle thru the transonic range. A sismal from a Mach No. pickoff
Potentiomeber in the Air Data Computer drives the pitch trim actuator
providing an elevon command proportional to incremental change in Mach
number. This artificial gradient forces the pilot to trim nose down for
an incresse in Mach No. and nose up for a decrease in Mach number. The
‘mach trim system is engaged whenever the pitch autopilot is disengaged.
The system is in operation between 0.2 to 1.5 Mach No. The mach trim
system is located in the Autopilot ECA.

d. Air Data System.

(1) The Air Data “ysiuem converte the total pressure and
static pressure inputs from th- It pitot static system into electrical
outputs proportional to Altitudic, * ok, equivalent airspeed and dynamic
pressure (q'g).

(2) These outputs == .t fox:
(a) Autopilc. 1 oror and Hach rate inputs.
(b) Autopiloi - i uchodulicg.
3

JOLT S S
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(e) Mach t Lo,

(d) Imertiel movi o, on syshem (altitude encoder output).
vt noshan authority warning light (warns
&

( e) Manual oo™ ’
sasoritico at 0.5 vach No. )

pilot to switch rudder and ail-mren

(3) The system :2 v s a digitnl readout of Mach, WS, and
eltitude on the pilots Triple 0. 'oy indicotor,
, (4) The Air Date . = = " zomiriscd of the follewing com-
penents:
(a) Adr Date Comnuber,
(b) Triple Display Indicator.
B. TSTICATION AND ANALYSIG: |
. /
1. History of AFCS Operatior_Prion to ‘ccident

a. The AFCS installed in vehicle No. 133 was utilized on all
flights., During the 8 hours total flight time on this aircraft there were
no flight squawks reported on the jutopilot, Mach trim or Alr Data Systems.

nihor syshen detected one verified and
ctions on 4 previous flights., Analysis
zem to indicate the trouble occurred in
the Yaw servos or its associa wiriag. In all cases, the offending
chammel was automatically discersaged and Yaw stability augmentation con-
tirned satisfactorily on the remazining channels, Voltage transients
resulted in Yaw-M channel warning lights on 2 flights; the lights were
manually recycled satisfactorily in both cascs. A filter capacitor was
added to the Yaw-l logic warning light circuii after flight #7 to reduce
these voltage transient effects. The Yaw-l warning lights did not recur
on subsequent flights,

b, The automatic SAS
- three non-verified Yaw axis mo!
of the non-verified malfunctic..

c. There were no reported Pitch or Roll 3S4S malfunctlons.

d. All flight squawks, the analysis snd action teken are tabulated

below: _ - : i
FLIGHT NO. SQUAVK ANALYSIS ACTION TAKTN
| 1 None e e e e - -
2 Nome e e e -
3  None : e e e - - :
L Yaw-M lite Voltage Trans. No Action
Yaw-B lite , Broken wire in Yaw By servo

feedback, Repaired.

4 ]

AR e Sy BT
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"on flights k4, 6, 9, and 10 ino o

. ponents,
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FLIGHT N0, SQUAWK

5 None

6 © Yaw-A litc ploc

yehicle to

7 Yaw-3 1it.

8 None

9 Yaw-4 lite
10 Yaw-A lite

¢. The Yew-M Jite th:o!
fully operational. Yaw axis witl:
of bLhe pwoblum indicated that -
operabion of a transistor in '
added to eliminate the effect

of servo feedback transducers,
YWhen the loss of si, -
the servo channel automatlcal’
Improper operation of the ser-.
or mechanical breakdown usuall;

serve must move before the S45 monis

and disengages the channel.

f. Prior to flight No.
preflight performed. The hot -.l.
late the servo malfuncticn indic:
velve was replaced bocguse the
was within specification howev
satisfactorily

A}

2. AFCS Operation Durihz F1ia

\
;"

after “eplacvnw AN TEI?

4
it

PR

CIA-RDFZ1E0659DR000100040001-1

ANATYSTS ACTION TAKEN

rossible intermittent trans-

Lo fer valve malifunction, could
1 isolate. Subsequent pre-
flight OK.

Voltage transient, Added
Capacitor to moniter lite
circuit,

Possible servo trars»v“ valve,
but condition not isslated.
Ran hot oil check, leplaced
AR Transfer valve,

1ghts No., L and 7 left a
nd B hemnels .

The an lysis

A capa01tor Was
Yaw-4 and B lites

niLor ~|ie uLxmniry.
voltage transient.

nod in ﬂach case a possible malfunction

o ovalves or the wiring to these com—
Droel Ghe feedOﬂck transducers is detected,
engaged without aireraft transients,
. valve due to electrical malfunction
- in an aircraft transicnt since the
o cireuitry detects the malfunction

. b AV05 was checked and a satlszCuory
s of the servo system did not iso-
b o the prior flight. Yaw-4i, transfer
rent was unbalanced (null offset
{aw- h transfer valve currents balanced
r velve.

<

'S
—
u}
(D

’\
A ity

a. The stability aug:

data system were in operation
that throughout the flight he ciid

b. At 2.8 Mach No, th: 7o

expelling the ghock from the J«of-
recycle Yaw-A several times i

an aircraft Yaw transient was ¢ti

OXGAG?
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. syater, Mach trim, and the air
. e contire fiight. The pllot stated
rot, enrege the autopilot.

Tig‘t came on simultaneously with
i ini2t. The pilot attemplted to
suCCess ith each recycle attempt

p This indicated that the

-
1lot.

,;

7.
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CIA-RDP71B00590R000100040001:1 = =



Approved For Release@%f@giﬁ : C|A-RE?P7;1 §0q590R00010004000141
d s & s

nulfuaction was in one of the - - - trarcler valves or in wiring to
whe valves,

C. The pilot reportecd i . & - chinnel remsined in operation
énd provided satisfactory Yow - - oeou bout the flight. - The pilot
£lse stated that the Yaw-b 1i, b 00 L cun: on in flight which also
indicated nomazl operation.

d. The pilot reported ... ~° . vitcs: snd Roll SAS channels
reralined ON and operated noran 3 Sarcnoaoul tihe flight,

3. Components Installed on flrakl Flight

&, The APFCS and ADS coipsients installed in vehicle No. 133
at the time of the accident arc llsiocc below:

Nomenclature Part No, Serial No,
Function Selector Panel DCG120J2 F-2/J1 4
S43 Electronic Componente /scembly GBG179J2 F-1/J1
N Autopilot Flectronic components DBGL78J1 G-/s
Assembly
Piteh Rate Gyro Package DGG25441. G-6
Roll Rate Gyro Package NCGR5541 G-7
Yaw Rate Gyro Package DGGR56A1 G=7
Lateral Acceleromster Facroge "DGGL57A1 G~7
Back-~up Pitch Rate Gyrs GG79A30 G=7
Transducer Scheduler DILG554 G=-2
Air Data Computer - DHG7243 H~7/12B
Triple Display Indicator GJG245B14 G-3
Mounting Racks (2)(SAS mCA) DWGR05414 G-9 & G~10
4. Condition of Recovered Components T -

&. The major remsins of all System components were recovered,
They were scattered over an area measuring several hundred feet along the
direction of the aircraft travel after impact. The condition of each
component when recovered was as follows: :

(1) Function Selector Pancl {(fhoto 4799)

- (a) Badly damsed by fire ond impact., Back cover torn

. off, Some of the toggle switches were bant, wut all were moveable, Switch
guards were sheared of f and/or melted by fire. Roll and pitch attitude
trim wheels were jammed.

(b) A1l autopilot switches were OFF as would be normal
‘during landing, Pitch-A and Yaw-B SAS switches were ON; all other SAS
switches were OFF. The pilot stated that all 34iS switches were ON prior
to impact as would be normal.

g

1y
1

[

O CECEET
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(¢) Examinction of the 533 channel disengage warning
lumb filaments by the Ilectric~? F->u: indicnbed that the Yaw-A lamp
was illuminated and the Yew=B, Yow—si, Pitch-i ~nd Roll monitor lamps
were OUT at time of impact. Pitch-4 and Pitch-B lamps were missing.
This aenalysis agrees with the lamp conditions described by the pilot.

(2) SAS Electronic Jommorents fnsembly

(a) Severc inprct damage with some fire damage to the
right end of the chessis. The “ront cover wos off and dangling by the
back-up Pitch Rate Gyro wire hinrness, All pJuﬂ-in cards were missing
from the chassis. Sixty four of a total of 74 plug-in cards from the com-
bined SAS and autopilot were rscovered, Most cards suffered impact
damage but no apparent fire damage. '

(b) The gain adjusbtment poﬁentiometer panel wns recovered
1nta0u (Photo L6L3). The pot setiings were all within desisgn tolerances.

(¢) All damage appecred to result from the impact and
subsequent fire. No obvious evidence of malfunction prior to impact.

(3) Autopilot 7lectronic Conmpoucnts Assembly

(a) The chsssis was torn loose from its mounting brackets
on the SAS ECA and split open. 411 plujs-in olectronic cards were missing
from the chassis, No apparent fire damaﬂe (device was found some distance
from the fire area),

(b) Impact demage was so severe as to preclude detailed
“investigation.,

(4) Pitch Rate Gyro Packase (Photos 4491, 1;692! & L69)

(a) The entire housing assembly containing the Pitch

and Yaw Rate Gyro packages was tom from the vrnicle structure, and suffered

very little damage. The cover Juov wrz intsct and securely fastened down.
Two wires were broken in the =2fror~~7% cnble comnector for the Pitch-M
gyro; one was the gyro heater cuc Loition and the other the spin motor
excitcbion, It is probable th : broken at impact since the

" Pitch-} warning light was not »o» luwinated in flight. A1l other
aircraft cable wires were inte- " i . connectors to the point
where the wire harness was she

(b) #1% thrc 5 ros were operable.  The null oub~
put signal scale factors (volt: '+ .~ -ur ewcoid) were reasonably linear,
although out of Spec. ‘

(e) All thre- o rote gores were probably operatingl
nownclly at impact. '

Approved For Release 2001/08/29 : CIA-RDP71B00590R000100040001-1
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at time of impact.

recovered., Scratch marks on t}. ohor ind
~No apparent fire damage.

G oA ‘4] Jed E
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(5) Yaw Rate Gyre reaince {Photos MH9L, 4692 & 4E9L)

(a) The base crsting was cracked at one mounting point.
No fire damage was evident. A1l 7 were operable The null signal oub-
put wltages were high. The output sirnal senle factor was linear and

JAWN

very close to dealgn nominal (.10 VOLuo/Qe@“CO per secord ). o ,
(b) All three Yow Pobte Gyros were probably opefating |
normally at impact.
| (6) Roll Rate Gyro Package (Fhotos 4688 & 4693)
(a) The covece .o tore of 2 wnd the &yro mountlng castlng

broken. No fire damage wus eviicni. The Koll-A gyro wire harness was
intact with no broken wires bul Liw nockarge commector was deformed. The
Roll-B wire harness and connecoi» ore wrn loose at the gyro; parts of
L wires remained attached to Lie ro.

: (b) Both gyros were intact. Internal electrical con-
tlnulty was complete on both gyros. Roll-A gyro would not operate.
Roll-B gyro turned over but very rough and slow, There was no signal
output. : '

(c). Damage wazs too severe to conclude anything about
gyro cprration prior to impact.

(7) Lateral Accelerometer Fackare {FPhotos 4689 & 1690}

(&) Package was rel~itively intact but with severe impact
damage. Package was torn Toose Fi snock mount assembly - all wire
harnesses sheared off at connectors by dimupret., Yo apparent fire damage.

/

(b) A1 three accelerometers were operable and thelr
output ulgna“u appeared to track each other normelly.

(e) There is no evidence of accelerometer malfunctlon '

(8) Back-up Pitch Rate Gyro

(a) - Disintegrs ted at impact. Only the gyro rotor was
indicatc it was spinning at impact.

(b) Cannot ewv sarforsance ab time of 1mpact

DU oy &

(9) SAS Transducer - ° o Schednler {q'. and Po)

(a) Relativs Coiet ' severe impact and fire
demage. All wire harnesses anc cioco wees datact but the wiring was
badly burned. Impossible te m Coooenwtdaniits checks.,

i
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(b) Damape . Lo for o iustion.

(10) Air Data Cow - .os L7: % L79€)

(a) Cover v - - . Iabern workings severely damaged
pack.  Wiring connectors 0 . b Wi ArNess sheared off by
No apparent fire dam~

+o determine the air date

(b) An inve Corg ke
computber readouts at time of o ©owesMvsions could be dravm from
tho pocition of the gear trai- N actustor arme uc to

SXCCILIVE dal'lu .‘Je-

. (e} Voltarn Jioo.omade on the q'; T,
and fach No, potentiometers - : < rogulbs:e

‘r—v\ﬂ

(1) g adientad Mpprox1m°tc1y 21k CIAS.
(2) Io o indor hed approxj.zn'ﬁtely 070 ft.

(3) 1o . suh Lodndic ed 7230 ft.

(4) Macn - 7 dindie b approxdmately 0.43 Mach,
(d) Evidenc it .= % ir Data Computer was probably

operating normally at impact,

(11) Triple Displ  _Husbos (4ir Data Read-out Insty ~ument )

(a) Severs & R TR strurent face and digital

read-out dials missing. No aj:

(b) Impact - ey for eveluation.

(12) 548 #CA Mownt - - (7D

| (a) Both rac . - o 170 ‘iached to the 5°S TCA. The
bltlrr assembly had been tormn . S 17 7 structure at the shock mounts.
Mo ‘apparent damage to racks. toonoaraied freely.

(13) The Yaw-A Tre 7 ("ot and right)

(a) Valwves w o oo Joe contin ultv. No malfunctionrs
of internal wiring were noted o o swes were within the reguired
spec. No contimuity check cou L on uhe 348 feedback trans~
ducers due to excessive damage {211 plugs were pulled out of

the transducers). The cnﬂa5€ EIPRTRNRIE V2 s bH: risht Yaw trensfer valve had
the tube carrying the wires fro.- ;‘uf cevered but continuity in both
directions from the cut tube w' - 7o lclery.

(b) Mounting rovs sre sipred normal.

ORCRRL e
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C. FLDINGS

< 1. A malfunction occurrss (1 . o=l sorvo chamnel when the left
U ergine inlet shock wes expellud »° o 2,85, Yaw-d chonnel was automatic—
ally disengaged. Yaw SAS oper* .« reroal on the remaining Yaw-B
serve channel throughout tho -0 por of o flight., There 1s no evidence

that the Yaw SAS contributed Lo t. nocilfont,
2, Roll $4iS operation woo o 7 eon out the flight.
Y 3, Pitch 348 operation w o7 siowmu-n out the flight.,

L. Autopilot was not use

5, Mach trim operation w .. . ~or oilp novwel through out the £lizht,
6. There is no evidence ¢ - Teta Systern malfunction during the

flidt,

7. The Automatic Flight Certrol znd flr Data Systems did not contribute
to the accident,

Do 2000 - onDATIONS

Nons.

25X1A

25X1A

Technicel Consultant

Division fngineer
Lockheed Alrecraft Corporation Nirectorate of Aerospace 3afety
25X1A
25X1A

" Assistant Project Engineer Research Specialist
foneywell Tocheed Adrcraft Corporation

30

&

AV Nk o 3 o n;—: ?
UABRALLE I (O A

13

Approved For Release 2001/08/29 : CIA-RDP71B00590R000100040001-1




o MO LINEAR
~ Sesnas
- t
36 &—f o |
SUNGEE AL PaRe—-] TRIN RELAY
o - -5200Ps @——f CONTALIS
“ H ] L - .
. {t = X TRA
. a8V OC -
"2 = EA
R K Thee
N ", B -
) k]
B e
SOTA, sacu

- -

o

- K TR SELNTS 05E AURCRAFT FURMSHED

~ EME DENOTES ELECTRO WYORAWLK ENGACE , TV DENOTES TRANSFER wALVE &

=~ Ty YAMES 43 FunCTON ~T '35

~OUTFUY OF INTEGRATOR 1S SYNCHRONIZLD PRICK TG umhﬁpmq JE!

¥ COUTIVT OF IMTCRATON 1S HELD FIXED DURMG AT TiTUDE HOLD

A

hmSed

cFplesn Pyl

DOk
LWNTLR

ryry

Ty

82
10 SEAVO Awe Sunuing 90

e

tsee srvom .

- ;: oi.-
- Ezs
;¥ §283
RN 1T
HERHL
HE S
eSS e
¢ ¥ LUIlE
e ;i:.‘_:
e g”":-": :
- o - :
E? £ $§§g
L RS
‘ee B 2282
. gy
REDUKDANT .
COMPARATOR X3y
SWYCHING LOGIC - N
e ' P
29 CIA HEP0590R0001
‘ . l" ,‘L li. I\ -

o tmgl sas 8 AUTOPROT BMweES
,.
F 4

%

>

TO MY
AL IO
2.TUATOR

. N
.0—73)

Q

e

'O L EFT
ELEVATOR |
SCTUATOR




LK)
-|sTEERING

I ———— DO AL

SIGNAL

HEADNG MOLD -
& AUTO NAV .

0 ATTITUDE WOLD

o---«D.._.J . f*OLL R N
AUTOPLY . .
CHANKEL A OR B BNALED )

DISENGAGED

TRIN o]

AZYULTOR
M

BUNSEE

DU 4

3 |, 4-EME DENOTES ELECTRS-
T DENCTES TRANSFER

e - 'y -

L : aramnen B T3
. . £
: - 3 SERIES
: B ) SERVO
) TITITTT :

Approved For Release 2001/08/29 : CIA-RDP71800590Rmm904ﬁ061t1,5“m
ave € ENGAGE - w S FIG 2 ROLL XIS

K |




r g

T

roTer]

Approvad For Release 20011088 CiAR

S

DR71{AA590R000408

L Lo

> TP I
- SeIONE-5-5.
SIS e YW AN
QRAAD01-1: -, ~
/, PLOT OVERRIDE.  PROT OVERRIDE . '

REDURDANT

COMPARATOR

SWITCHING
LOGIC -

L > 10 ARCRAFT MASTER WARNING LIGHT -
(IF ANY CF THE THREE FAILY

o TO MONITOR LIGHT
|5 TO Ag AND A EHE FOR TF
TO CHANKEL A LIGHT ON

SISENGAGEME

2 . .
v
. RS
"' = R R
i s 5 l-';C

L4 12 N
SERVO BUM POINTS

(SEE BELOW)

CHANKEL B LIGHF SN EUNITICN SELECTOR

ACTUATOR

PILAT
———0-

"

0 w2 A BWITCHING 15 ACCOMPLISHED wiTd
. KELAY KTY SHIOWN 15 FOR COMNIE!
- EVE DENOTES ELECTRO- HYDRAULIC € '3

Rdse 20
. TV CENOTES TRANSFER VALVE .

SoLID-STATE DEVICE :

01/08!29 :FCI‘@-fQDPﬂ!@QgQ@DROOM000'40001--1

-—. -
4»—0 :: M
by
LATERAL L
CELERD A
CUNNELARE '
DISENGAGED, W XAR
. \?l e ) ) _ a
L5 oocE] S s
) jrae —Jp‘mf.g‘]“"m' v Soe f——ieTS | >
2>< o ] S
gia;mu , ' 1 s
ﬁ :
') . ;
N :
d - . E

,L‘k :

OM FLNGTION SELECTOR PANEL
NT AND =
FLNCTION SELECTOR PAMEL ™
Y0 €3 AND B; EHE FOR CISENGAGEMENT m; n’a

TO RIGHY VEWTICAL

TRiA ¢




Approved For Release 2001/08/29 : CIA-RDP71B00590R000100040001-1

HYDRAULIC

SYSTEM

GROUP

Approved For Release 2001/08/29 : CIA-RDP71B00590R000100040001-1



o g )

£y

% LI S e

UYDRAUZI.

vestigation of magor acc

kel 5
ab 9./Cv. 1, T

swhiich occurred
9 July 1964,

CPlpthP.
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3, The "B" hydraulic ¢
- pemaining rudder cwW*Jde*u,
cyl;r@er atd uhu three rer

Lo The "A" & YBM" hydra T

 6il tank feed into the res
nydraulic pumps. A series
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i Qﬁv 2 o 1. - The majority of the *, -~ 71 coune T, with tho excpgulon
- . . © . of the surface conirol servo | ; sull s crash danage or were
. L oerwidely seattered with the ploo o ToLs bt oan at the tubd”nut
tadjacent to the conqmuenus' ’ siron e onenlnﬂﬂ wcre TTLIC
i fwmth let. ' v ‘ T , ]3 .
) , : . o g T
; 2 Tne four main th*'z” oo omymy e bpfu rcoovered intncts
) - The "L" and "A" pumps were z: 77 . Lin Lioihe le:i: Remofe C:‘-u
Box along with the Tenerator , SRRy, also
still attached to the right - "o T woag h tbc DL‘,ra\
. (photo 4616). The "B" pump . the Tl"bt Remotc Cear
. Box with the gear box sughtai- " Toooab s ound the pump nown+"n"
. pad, The four pumps were fo = - i.wo 5;.;91 Dos:l.tlon pu’tt-hn> the
L pump case’ drain ports toward woods oot of the oil had drained
0 from the cases as evidenged ¥ T ol -maniod :?,und directly beneath
+ . .each pump, All hydraulic pt ST o the
P . tube nuts adjacent to the - BT 'nds preuty well F?lleﬁ
L with dirt, ‘ . »
E urface‘scratchesion the’

a, The "B" hydrau

“body. The purp was returne’ = . ¢ laboratory, cleansd and
i ; gflu;ned without disassembly. =~ -~ ~iro ?'7" functional-tested per
. the new-pump test preocedure - T o Crrme2 all teutﬂ‘satlsfabtorlly,

?i“cludlnu the hot test wf 55770 ,
-- surface scratches on the

%2 Inbortary, cleaned,; and
the drive shalt was thln

b, The MAM hydrSLW’ e

“body. The pump was returned L ¢ o
- flushec without disassembl iy .

Vfspecxflcation.ajlof'blﬂ'WAO“""*r, e 7 srittiness in turning waa
] - noted, It was felt that add: » “Tushing would be required 0“
: ¢ . perhaps disassembly for wmorc ' . " cloaning. The pump atll_ eared
- . _opermble. o o 4} L
- . Ny : . : T : : . . k
D Lo -
' f SRR G Tne "L“ & "‘P" Ayl Do aamps Lond only our,bace scr‘:mc;:po
" on the bodies and after 019”““w worrod tho same as the MAM'S w3l
pumps, No fwrther tests were Yt these pumps alsb”agpgaﬁgm' '

.y‘

foperable.

5: A1l eight main system filters
lzftla phy°1cal damage, eXcept the
:sing o small puncture, Photographs
ers and fﬂf'attached parts +he wu

3. Main Hydrauilc gyﬂtcw
-~ Iwere recoverad, ExaA1nutlor GH
"g“B” return filter bowl was der
" poted show the condition of the
‘they were fouﬂd at the cr1°h s

L a "A"”Sybtem”—w?r~ . hoto 147 4)
' b, MAl System = et ‘OuO ’oLZ
Pre noto 44L2) '
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Vs :
RN Findings: :
g P ‘ o T :
iR “ . 1. Considering the jmporis oo 0 oll cleanliness, a great deal
i '+ of effort was devobed to defov ue the probable centamination level
S - of the oil in aircraft 133. ~. . tur the accident the ground
- checkout carts #13 & #6, ¢ @ o 23T ey serature checkout cart
N that were last used on aircrs’t 122 wore milled out of service and
; ‘the contamiration 1evels of 'in o urre determined, These levels

would be indicative of the ~17 sopditien in aireraft 133. The con-
tamination levels, as deternin-”, ~=re accentable.

2. - Iet-dowm from altituce Lo todnndrns of final approach appeared
to be nérnal;'the landing o -~ oo Adevny the engine inlet control
L ctuators weré extended; the "I and "RN low pressure gages were not
veported as low, ‘There is i ¢ vidence to show that the wL" and "a"
hydraulic systems contributcd to the accident, either by malfunction

or loss of the L' or uR" hycdraulic system.

= 3, The "A" and "B" hydraunlic systems are the power sources for
‘the surface control servos. Tet—down from altitude to final approach
f&pﬁeareﬂ“to‘bé"nofmﬁlj fhe MAM rad " low pressure lights were not
reporbed "on', The surface o ' ol 5ETVOS Are designed so that elther
hydraulic system can power £1 pontrol surfaces, Oil cleanliness is
assumed to be acceptable up to Lhe servo valve filters, There is no
_evidence to show that the "2 -7 "Rt main hydraulic system contributed
! 40 the ‘accident, ev T on~ Tyaraulic system had gone out at the last
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i {1section of the lever was ii

GXCA?F

‘f’FLICLe"\x;xu;
W

Inve tiﬂaflon of major ¢f . cut I
bccurred at Jct i lla9u L ve,hg,

ot AIRCRAFT LHROTTLE Coivi. i, N

l(i{: System Descrlptluc;

HE

£ ‘ The alrcraft Loocitin control

PR | ‘ uystem orlgindtes 1n the
'GOCKpit throttle qpadran < voorily whien s located in the left hand
- sidé console, This asse:' ;" v ins pwo cable ten51on regulatora
‘attached to the pllot's - - rs. "h.s assembly includes a third

lever used to vary the t . ustem friction and also 1ncludeo the

- landing gear warning swii .. . . cub 05 oAre attached to the tension

regulators and form a si o Loo; yotem for each engine, The

" cables are routed from - el fuselagz out, tho naln gear

- wheel wells to the nGCPj. L "Aoy verminate on a gebl quad-
rant, This quaarant DR Lorque tube whica actuates

- the engine fuel contrcl =i -rank and pushrod llnxage.:‘

2. lInvest;gatlon an .

e, Throftle Cont
! -

: (1) The coc: (hrottle qus .cant was exten51vely dama zed

- at the time of impact,  Loprocting ol octure attached fo thc aircraft

~was torn loose, The basic .. ;Ju nts ultuough damaged were in a condi-

§5tlon that they codld be ¢ ania. (Ser photo l~4602)

; (2) The coc it uurottle lever for the left hanQ englne wa
Vbroken at the top cover ¢ :he quadrant, It was not found, The louer
.»ct and was in the idle position. The cock

" pit throttle lever for the riunt hand engine was intact, but bent inboa rd
45 degrees. The lever Sﬂtuznu wan ‘yplo dmately 10 degreee forward of
the military power range. Th 12 tension regulators were lntact
~although they were twistoi .. - JLoerq. 'The basic springs in the reg-
l;ulators ‘were not broken sl w7 oscurta in pldce.‘ A1l components of the
S unit were, bolted and secur i ‘n piace. The throttle cables which attack
-to the tenslon regulators wors IOuﬂ” dotached from the regulators. Al
" eéble ball fittings were o t~d, The cable pulley bracket
“which routes the cables G sugi, the,cqckpit Wa.s damwacd

. The brac&ets were imtact < . . structure was bent and twisted,
%*“Two of the four pulleye B OMOIL,

4
4

o (3) The throctf & les arc routed w1th the elevon and

‘jrudder cables aft from tis cocipi the same. pulley br“cket clusters
. to the main gear wheel weLi. : da.mq < to the pulley braCfeto and the
‘facablesuare described 1n T

g e (h) At the moin oo wheel wcll brdcket, the cublesAare
;;routednoutboard to a terminsl pulley bracket attached t he forward sice
thi b The pul vy brackets on both LH and R 1de were founo

et et 2k
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to be damaged, Both LH and i brackets were broken at the terminal
pulley. All cable ends were found secured in place at the terminal
pulleys on LH and RH side. Doth the LH and RH cables had failed about
36 inches from the terminal pulleys, The type failure was due to an i
overload condition. This was evidenced as the cable ends were torn at /
different lengths and the cable strands unwound in a snap-back manner,

b, Investigation of LH throttle linkage from terminal pulley to
LH engine fuel control unit,

(1) The torque tuve to which the terminal pulley is attached
has a bend in the center upwaris about 3 degrees., The crank end of the
torque tube was broken at tlic tube, The pushrod from the torque tube

- crank to the engine crank 71cs a 30 degree bend in it about 4 inches from

the engine crank, Both ends of the pushrod were bolted and secured to
the crank ends, The engine bell crank was not damaged but the fuel
control shaft was broken 2 inches from the crank end, The two serrated
washers between the crank and fuel control unit were on the fuel control
shaft and engine crank, The tie rod from torque tube to engine was not
fourd.

c. Invéstigation of RH throttle linkage from terminal pulley to

- ; RH engine fuel control,

(1) The torgue tube to which the terminal pulley is attached
has two bends about 8 inches apart 2t & 10 degree angle with each other,
The bend starts about 14 inches Irom the terminal pulley. The torque
tube was broken é inches aft of the terminal pulley. The crank end of
the torque tube was bolted and secured to the tube showing no damage.

The pushrod from the torque tube to the engine crank has a 30 degree
bend in it about starting at the crank end, Both ends of the pushrod
were bolted securely to the crank ends. Both rod end bearings were

bent at the threads, The engine bell crank was twisted and bent, and

' had separated from the fuel control unit, The tie rod from torque

tube to engine was not found,
3. Findings.,

The described damage to the throttle control system was the

result of crash impact. The system was operational and structurally

airworthy prior to the mishap.

B. RUDDER SYSTEM.

L. Systemjdescription.

a., The pilot input ' ti: rudder servos is taken from conven-
tional rudder pedals throu;. . nsion rodc to a cable tension regulator
in the cockpit., From the c:ii.l: trrsion re:ulator the motion is tran-
smitted through two closed ‘uvr - ciile syst ras, one for each rudder,

to a terminal,quadrant‘in cacir winr just i:board of the nacelle,

S0 gueMd SECRET
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. motion is transmitted through torgue
RSTRIRLS Wovers in the fins. The tria
sorincs and trim position transinitters
3‘1 .. The rudder trim sand feel

Pt

From these terminal quac -
shafts and pushrods to t.
actuators which include t'-
are connected in parall:

spring assenmb 1s supn - i 1“ its loads are reacted through
5k

a shear pin. In the eve ! - trim octustor should seize, the resis-
tance from that actuato SN ‘; applying sufficient rudder
pedal force, Motion fr« : e piiot or the trim actusvor is
transmitted from the se. lever into the rudder servo package.

"This motion is then cari © - b levers and rods to the dual hy-
draulic control valve wii Lrols the idirection and rate of the
surface actuating cyelis - . ..orc are (wo cylinders on hydraulic
system P"A" and two cylinm . .+ on Lydraulic system "B" for each rudder,
From the actuating cylir..« . +he mction I . transmitted through an inter-

. mediate crank and link to t - = ler suei.ce. The motion of the inter-
mediate crank is also w- .o <rive the Tollow-up rod which centers the
dual hydraulic control » - - - tie .-oper surface position is reached,
A second means of surfac: --irel, Lo satisfy the need of stabilitvy
augmentation is through . = dual mod. piston in the servo package. One

' mod piston is on hydraui’': -rstem "AY, the other is on hydraulic systen
"B and each 1s controlli.:. " "wp&;ate electro-hydraulic transfer valves,
The electro—hydraullc troi. - valves receive electrical control signals
from the stability augmeri:. -r .. uiem. These electrical signals are
used to control hydraulic 7 - i» Lic ..l pistons. Motion of the mod
pistons is transmitted tir. . " inks o Lo the same dual hydraulic
control valve actuated by t . : 7.t or Lrim actuator. To 1limit control

. 1

surface travel for high up
limiter control handle in i«

it there is a pillot operated surface

‘ ’ This handle when in the forward
"(or on) position restricic -i=o .. of the rudder pedals and cable

tension regulator in the oo Co iwnt of the control handle also

operates three electrice’ " .. oueod in the circuits to control the

servo surface limiter solcr’s valve and the visual warning indication

for correct handle positiorn. ¢ rudder limiter stops in the cockpit

" are mechanically connectcd Lo the roll stops on the stick and the same

~handle operates both. {See firmuire 1)
2, Investigation and Anclyolis.
| a. Rudder Contrels {rom the Centrol Stahd to the:Serve Unit;
(1) The‘coc%pii rudder parts were damaged exﬂenoively at
the time of impact. The buesic components in the control stand, although

damaged were in a condition that they could be examined (see pictures
1~4590 and 1-4595).

(2) The left hond ruader pedal was bent and twisted but
secured to its structure. The LLf}t hand rudder pedal was broken at

. the point where it attaches to the arm structure. The pedal was bent
~ and twisted., The linkag. “vouii tile pedal to the cable tension regulator

was bent, twisted and tho rushrods were broken. The basic attaching
bolts for thls linkage SJotOm was bolted and secured.

5 CXCART SECRH
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is noted that all bolted

: attach to the tension re; il i
- end fittings were securely st brehe

. 'are routed outboard to puil., br
- pulley bracket also routes the snblos aft to a terminal pulley and push-
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(3) The cabl: i+ .. 1.0 cosplotor was damaged extensively.
The elements of the regul:tor which alfect the cable tension of the
control system cables wer: intoict. ™he baslc springs in the regulators
were not broken and were «coov: in plrre, The regulator sectors to
which the control cables =« ~Linchad nn twisted and distorted., It
“.ns which attach the regulator to the
control stand structure «..: @ curcd in place. The rudder cables which
re found in the sectors., The cable
:d to the cables,

(4) The rudder c-blsg are routed with the elevon and throttle
cables aft from the cockpit = i1.r the same pulley bracket clusters o the
main gear wheel well., The dumare to the pulley brackets and the cables
are described in the elevon wysten investigation,

(5) At the main en~ wheel well bracket, the rudder cables
sckets attached to the wing beam, This

rod linkage in the immer win . CIals bracket and pulleys, both left hand

“and right hand were intact . ilh no apparent damage.

. b, Examination cf tormisul pulley and rudder pushrod linkage
to the LH rudder servo, (see pictures 1-4850 and 1-4856).

(1) The cabl~ «nd fittings were found attached to the

.. pulleys secured in place. mhe cables feiled 5 feet from the cable cnds.

The cable breaks were due to an overload condition, This was evidenced

:  as the cable ends were torn at different lengths and the cable strands
1 unwound in a snap-back manner. The pulley and torque tube was not

damaged, however, the clevis end of the torque tube was slightly twisted,
The supporting structure for the torque tube was intact.

(2) The pusihrci [ro. the inboard end of the torque tube up
to the idler bracket in the nacelle was bent and twisted about 180 de~-
grees, The bend occurred about 12 inches up from the torgque tube crank
end. Many dents about % inch deep were found, DBoth erds of the pushrod
were bolted and secured to the crank ends, The rod end bearing on the

. idler crank side was bent about 15 degrees.

(3) The idler crank and supporting structure was bent and

i;";chj.sted. The idler crank was broken at the crank hub end, The attaching
“ polt from the crank to the crank bracket was secured in place,

(4) The pushrod from the idler crank to the top bell crank

i was bent about 15 degrees. The rod end bearing on the idler crank side
- was bent 10 degrees at the threads, Doth ends of the pushrod were
. bolted and secured to the cronk =nds.

(5) The top belil crank and supporting structure was damaged.
The structure was twisted :1.! benl. The upper crank end was broken
about 3 inches down from U <clcevis.

" AYPART SECRET
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(6) The pusarc ¢ the top bell erank aft to the rudder
servo unit was bent and twisted in about five places, The rod end
bearing on the top bell cr.m: -~ide wn: broken at the threads. The push-
rod was broken about 4 in .. lrom the aft end, Both ends of the push~
rod were bolted and securwd to the crank ends.

.~ €. Examination o. i ouing l Iulluy and iludder Pushrod Llnk<ge
-to the i{ll Rudder Servo. | : 0 1-4,8L6 and 1-4586)

(1) The canc :d “‘tbings were found attached to the pulleys
secured in place. The .uvi.z 1 1lad 3 fcet from the cable ends., fhn
cable breaks were due to v oveoload condition, This was evidenced :

‘the cable ends were torn v dilicrent lengths and the cable strands un—
wound in a snap-back menn::. The inboard end of the torqux tube was
broken at the offset sectiosn of the tube., This inboard end of the torque
tube containing the crank wes not found,

5 (2) The pushrod frow the outboard end of the torque tube up
to the idler bracket in th: nacells wos bent about 180 degrees, The tube
‘was flattened over its .l . i.nzta. The rod end bearing on the torque
tube end was not damage. L tho attacning bolt had sheared from the

torque tube clevis,

(3) The idisr ~rans was broken at the crank hub end, The

-~ crank bracket and supportin: structure was twisted and bent.

(L) Théépﬁbh?OQ from the idler crank to the top bell crank
was bent in two places :Lous 10 degrees, 4 inches apart, the first bend
starting 2 inches from i “<ler crank end, The rod end bearing at the

. idler crank was broken #. .. tiieads. DBoth ends of the pushrod were
- bolted and secured to the <iunk ends,

(5) The top beul crank was broken into three pieces, The

. lower crank end was broken of tie crank hub. The upper crank was broken
- below the clevis end, “h cupporting structure for the crank was not

fourd,

v (6) The push rug . the top bell crank aft to the rudder
56TV0 unit was bent, uhLoL”d and ¢13ttyncd over its entire length. The

u‘4 rod end bearing on the top bell crank end was broken at the threads.
. "The bearing portion was not found, Th- . pushrod was broken about 6 inches
from the aft end. . The aft end -~ pushrod was bolted and secured to the

‘crank ends,
3 Flndlngs. _ |
The described danmnge to the rudder control system from the cockpit
control stand to the terminal pulleys in the inner wing and the mechanical

linkages to the rudder :..vuc at the surfaces was the result of crash
impact, The system was ojcrational and structurally airworthy prior to

OXCART SECRET
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C. ELEVON SYSTEM
1., System description.

a. The pilot inpmt for pitch snd roll is applied to a conven-
tional stick in the cockpit. @'rom the stick the roll motion is trans-
mitted through a torque imbe, crank, and pushrod to the roll cable
tension regulator in th~ cockpit. TFrom the stick the pitch motion is
transmitted through pusirods and cranks to the pitch tension regulators
in the cockpit, Both the pitch and roll tension regulators are designed
to operate also as cawle slack absorbers, Motion of pitch and roll
tension regulator is transmitted through a dual closed loop cable system
which is routed through the fuel tanks inside a tube on each side of the
upper fuselage, The cables terminate on a pitch or roll cable quadrant
located in the tail cone., From the pitch and roll quadrants the motion
is transmitted through torgue tubes to the mixer in the tail cone. ‘The
mixer is a mechanism of levers and links that uses inputs of pitch or
roll motion or combinations of both, and converts them into a single
output motion to control the elevon surface position on one side of the
airplane. The mixer includes one spring for pitch and one spring for
roll which produces the control stick forces felt by the pilot. The
mixer has two output rods, onc to control L.H. elevons and one to
control R.H, elevons. These two mixer output pushrods move independently
of each other being controlled by the combination of pitech and roll
input position, The mixer contains one electro-mechanical trim actuator
for pitch and one electro-mechanical trim actuator for roll, The pitch
trim actuator has, in addition to the pilot controlled trim motor, a
second lower speed motor controlled by the autopilot or mach trim systems,
Either of these motors, through gearing within the actuator, drive the
same jack screw which changes the extension or retraction of the actuator,
The mixer output rod transmits motion to a crank on the inboard servo
package. The follow-up rod from the surface is connected to the same
crank but on the opposite side., This crank with the input and follow-up
rods on its end is pivoted on another lever that transmits motion into
the servo package and tirousn a linkage to the dual hydraulic control
valve, The dual hydraulic control valve controls the direction and

rate of 6 actuating cylinders on the inboard surfaces, three on hy-

~ draulic system "A", and tiee un iydraulic system "B, 4 second means
of surface control to ssti 7 Lhe need of stability augmentation and
autopilot is through ti. : . of ihe mod pistons within the inboard
servo packages., There .. "i = mod pistons in each inboard package
controlled by separate «I-cl-o-hydraulic transfer valves. Two mod pistons

~ are used for pitch control :mid one for roll, . A more detailed explana-—

" tion of the operation of i1+ snrvos cen e found in the servo, hydraulic
and electronic sections. -ion of the intoard surface is transmitted
through a system of pusirodi. cranks and torque tubes through the inner ™
wing, under the engine . r ' tircugh the o ter wing to the outboard servo
input lever, The secor: »ushired in the inner wing of this t ransmission
system 1s a preload spr’n «ociridge to rotect the transmission system
from overload during mar+ - i and testing as this system is power-
driven by the inboard ¢* = . Motion at the outboard servo input

Lo - R B . - o .
6 S pr T RETREL
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Aann
lever is transmitted thiousl. linkage into the outboard serve packagze
to the dual hydraulic control valve, TPosition of this hydroulic control
valve controls the direction and rate of the 14 actuating cylinders on
the outboard surface, 7 on hydraulic system "A" and 7 on hydraulic
gystem "B', The follow-up rod is connected to the surface and to the
outboard servo input lever at the opposite end from the input pushrod
and serves to center the dual hydraulic control valve when the proper

surface position is rezub . o duel hydraulie valve in the outboard
servo package includes : s spring that loads the valve and trans-
mission linkage to eliminnt~ lost motion. In order to keep the outboard
surface from going to ti.e full down position in the event of a failure
in the transmission, ths nsithoard servo installation includes a spring

loaded cartridge set at th: 2° down surface position which is capable
of over powering the bi: nring., To limit elevon roll control surface
travel for high speed fiiz.t there is a pllot operated surface limiter

control handle in the coc'pit. This handle when in the forward (or on)

position engages a sprin- l.aded stop that limits control stick motion
in the roll direction oulir. ‘Unsasement or disengagement of this stop
operates electrical swiichc: that are used in the visual warning indica-
tion for incorrect handie sosition, The roll surface limiter stops are
connected to the rudder 1i- Ler otops mechanically and the same handle

operates both (see figures Z «nd G).,
2, Investigation ar.. ....iysis.

a. Elevon Cont:«: [io. the Cockpit Control Stand to the dixer

4y the Tail Cone.

(1) The cockpit control stuni parts were damased extensive-

ly at the time of impacti. /11 = prorting structure to the zircraft was
torn loose. The basic comronirie of the control system, although

" damaged were in a condition that they could be examined. (See photos

1-4590, 1-4595.)

(2) The pilot control stick was broken in the hand grip
section and also broken at the bottom end where it attached to the fore
and aft torque tube-pushr: linkage. This linkage system which tran-
smits motion to the pitcn snd roll cable tension regulators was found.
A1l cranks and bolts were found to be secured in place. The pushrods
from the linkage to the roiulators were broken in the center sections of
the pushrods. The rod +n ltwarings on the ends of the pushrods were

;.j found secured to the linkage.

(3) The pilot operated surface.limiter control handle was

found detached from the control stand. The handle was found positioned

in the AFT or out position which indicates that full surface travel was
available as it should be. (See photo 1-4588.) This position must be

~accepted as the position prior to impact since the action for engage-

ment for unrestricted surface travel is a two position, aft and then’
right angled motion which is most improbable to activate to this position
as a result of post impact forces. ‘

o OXOMr SECRET
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{4) The ~itcn and roll cable tension regulators were
damaged extensively. © - ~iuments of the regulators which affect
the cable tension of . . :zatrol sy.tcm were intact. The besic
springs in the regulator. v ot roken and were secured in place,
The regulator, sector: - - .o tne control system cables are attached
were twisted and dis . . . 15 roted that all bolted conneclions
which attach the regu:: - - tie control stand structure were se-

cured in place.

(5) The e iow wnilceh attach to the piteh and roll
regulators were founr Tty regulator sectors or adjacent to
the units, All cabl . L.nge unre securely attached to tlie
cables. The cable pu.. . = 5 1n the control stand which routes
the cables outboard «.: .sL irow the control stand through the cock-
pit were intact althou . L0 oi the pulleys showed fire damaze. The
cable pulley bracketc [o-wn.vi 5 the nose gear wheel well area on the
left hand and right ic.w

«: or nhoe ghip were bent and lwisted due
to impact. The cablc. | 1, rudder and throttle system) failed in
this area, The type or I .ilur:z was due to an overload condition.

. This was evidenced as tho onlic endz were torn at different lengths

4. .. and the cable strands ur.

A swrel i a shap-back manner. It was obuerved
. : that all cable discon:. I Llngs were secured to the cables, The
CL - tubes through the fouwi. . £ & iuel bays from the cockpit to the
o main gear wheel well ‘r i ~2 cubles are routed were found to be
i ». ., broken and twisted. a3t - s were found inside the tvnes and had
b - failled, The type of =" . nrc w25 due Lo an overload condition. The

cable ends were torn : ~.xie strands unwound, The cable pulley
brackets in the main | oas wiioL well area on both left and right hand
side were severely beat ane twisted. It was found that all cable

TR - turnbarrel connection. . tl'. arca were connected and intact although
R .t bent. The tubes thrung. uvie aft fuselage fuel bays, frow the main
Pt 7 gear wheel well to the Loiser in which the cables are routed were found
Lo _to be broken and twisted., The cables were found inside tiie tubes and
‘. had failed, The type of failure was due to an overload condition.

(6) The cable system terminates on the pitch and roll

11 ”f'{ -2 Quadrants at the mixer. It was obscrved that all cable fitting ends
o o4 were securely attached to Lhe cables and all cables.were securely
L attached to the mixer <iiurvants,

Sl o b, -Elevon Mecheand L~1 Transmission System from the Inboard
. Elevon Surfaces to tho (utboard Elevon uurfaces.

TEEE A (1) The e=levon mechanical transmission system from the in-
’ ' board elevon surface to tlie outboard elevon surface which consists of
pushrods, cranks, and torque tubes through the inner wing and under the
engine was scattered into pieces. The pleces were picked up from the
crash area.and layed -t in their proper sequence in the hanser for
examlnation., The coupl e system was pieced together, both L.H. and
R.H. sides were compl:te although damaged extensively.

DXCART SECRET
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“(2) Examination of L.,H. System. (Refer to elevon system

" “schematic and photos 14008, 1626 tnd 1-4851.)

(a) T ovring loaded pushrod from inboard servo’
valve lever to outboard ciunk on aft side of eleven structure was
found in place. Both ~ni: o pushrod were bolted and secured to crank

. ends. The inboard end <l the pushrod has a dent and a 5 degree berd

2,25 inches from the l.rge tube section. The damage was caused by
impact. The cylinder 1 wiiich the spring is inclosed was cut apart
longitudinally. The inturlor was examined in an attempt to determine
position of the outboa.d .Aevon, however, no definite con01u5¢on conid

be reached,

(b) 7The pushrod from crank end on forWarr side of

. outboard crank to cranit on ndcell beam was found intact. Both ends
-of pushrod were bolted anu uscured to crank ends. The crank b;ackct
was Intact but had beer © i loose from the ship structare.

(e) "he #or: and aft pushrod from thls crank to the
next forward idler crar™ - ‘ound intact, ~Both ends of pustirod were

‘bolted and secured to .-l ends,

inbeard toivue tube was found intact. Doth

- (d) Ths next fore and =it pushrod from the idler
Lne
olber o secured to crank ends.

ends of pushrod were L

o (e) The iab
was damaged extensively. ‘o ink
approximately 15 degre~co. Tt ot

tube in the engine nacelle
rank arm was bent inboard

. tnat attach the tubes to the
rank end of the torque tube

(£) Tn~ _hort pushrod from the inboard torque tube

to the center torque tube wan broken at the threaded end of the bear-
- "ing on the outboard tors:s uls
- ‘and secured to the tor uc wube crank ends.

¢ side., Both pushrod ends were bolted

(g) The center torque tube was bent in the center

'vapproximately 10 degrees up. It did not appear to be twisted. The

inboard crank end was bent and twisted approximately 30 ,degrees in-

" 'board. The outboard crank 2nd was bent outboard at the ‘clevis approx-
imately L5 degrees.

g ;
(h) The short pushrod from the center torque tube to

‘the outboard torque tube wus not broken but was severly twisted. Both
ends of pushrod were bolted and secured to the torque tube crank endo.'

4

(i) The outboard torque tube tubular sectlon was not

damaged. The lnboard crank end was ont approximately L5 degrees out-

board. The outboard cranit end was not damaged.

L nchm 5“”‘-

n vé
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{3) To= i aft vushrod from the outboard torque
tube to the idler crank o1 ' .. = o211+ otructure was intact. Both encs
of pushrod were bolted : i . .orxl to the crank ends.

: (k) o - o0 wfu pushrod from the idler crank to
the outboard servo leve: T L ¢k, Toth ends of the pushrod were
bolted and secured to ii- - - da.

(L) 7 ol oot and supporting structure wae not

damaged.
(3) Examir .. o ... uystem. (Refer to elevon system
schematic, and photos 1-47:.. I-L£E82, 1-4854 and 1-4855.)

(&) Tne .:iwirs loaded pushrod from inboard servo
valve lever to outboar< ¢~ - wn the =2ft side of elevon structure was
found in place undanagec. Uoth onds  of pushrod were bolted and se-
cured to the crenk ends. 7l ¢y linder in which the spring is enclosed
was cut apart longitudi 1" . The interior was examined in an attempt
to determine position o - oulboard elevon, however, no definite
conclusion could be reacihi . o

(b) Thne pushrod from crank end on forward side of

outboard crank to crank on nacoile structure was broken., The breck
_.occurred at 10 inches «7t »{ forward section. Both ends of pushrod

were bolted and secured tu ~rank ends. The crank bracket and support-
ing structure to ship wer: not found. “

(¢) The fore and aft pushrod from this crank to the

. next forward idler crank was broken in three pieces. The first break
 océurred at 6 inches forward of aft section of pushrod. The second

" ‘break occurred at 3 incheo uli of forward section of pushrod. DBoth

ends of the pushrod wer: Lolted and secured to crank ends.

(d) The next fore and aft pushrod from the idler

" crank to the crank on ihe inboard torgue was broken into several

pieces. The center section of the round tube approximately 36 inches
long was not found. Both ends of the pushrod were bolted and secured
to crank ends. ‘ ' ‘

"(e) The inhoard torque tube in the engine nacelle was

- damaged extensively. Tic frnboard crank arm was bent and twisted

approximately 10 degrecs. The fasteners that attach the tube to ihe

,: crank ends were sheared, separating the unit into three pieces. The
' center tubular section was bent up 15 degroes and twisted approximate-

1y 30 degrees. The outbourd crunk end was bent approximately 45 de-
grees. The clevis end of 1%: crank is spread apart, one ear of the
clevis part of the crark is bont 45 degrees outboard. The other

i

~ear of the clevis is bent rboard approximately 45 degrees.

10 DXCART SECRET
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(f) The =oor rushrod which attaches to the datoard
torque tube clevis was nc : :Led. The irner race of the pushrod bear-

ing was pulled out. The Wriring race and bolt connection was not fourd.

‘It is noted that a severe berdiug-twisting load caused this failure - to

gpread the clevis apart arnd to dislodoe iae inner race of bearing from
the pushrod. The direction of > norm:l operating forces on this con-
nection is a straight horir.ui.. .Jorce. The other end of the short push-
rod was found attached to the eerior torgue tube inboard crank end. The

‘bolt was attached and secured to tihe crank end.

(g) The contor torgus bube has a heavy dent about 1
inch deep and 6 inches lon: ¢iwr.ing 3 inches from the inboard end,

The inboard crank end wa: . it ;;“ twisted approximately 30 degrees.

The outboard crank end woe l-..it outboard approximately 45 degrees.
(h) The ;*‘ b'juuhrod from the center torque tube

‘to the outboard torgue tul « s bent and broken at the threaded end

‘of the bearing on the center torque tube side., Both pushrod ends were

 bolted and secured to the torque tube crank ends,

(i) The outboard torque tube was bent up at the center

. approximately 15 degrees. The inboard crank end was bent inboard approx-

imately 45 degrees. The outboard crank end was broken from the torqgue
tube and found attached to the pushrod with the bolt secured to the clrv1g
end of the crank.

(3) The fore and aft ‘pushrod from the outboard torque

vtube to the idler crank on the nacelle structure was broken and twisted

10 inches from the forward end. It also was bent and twisted inboard
12 inches from the aft end. DBoth ends of pushrod were bolted and secured

77 to the clevis ends of the cranks.

(k) Thg idler crank and supporting structure was

*'@‘iintact and attached to the ship. The sheet metal parts were bent.

(1) The fore and aft pushrod from the idler crank to

f the outboard servo lever was broken 2 inches from the forward end. The
"1* rod was also bent in two places about 6 inches apart starting 12 inches

from the aft end. Both ends of the pushrod were bolted and secured to -
the crank ends. The damage to the pushrod was examined in an attempt to
determine surface position. The position of the bends caused by hitting
structure indicates that the outboard elevon was in a full down position

‘&t some time during or after impact.

(m) The idler crank arnd supporting structure to the
ship was not damage .

Co Findings.‘

(1) The described damage to the elevon control system from
the cockpit control stand to the mixer in the tail cone, and the mechan-

1cal transmission system from the inboard surfaces to the outboard sur-

faces with the exception of the elevon servo systems was the result of

post-crash impact. The system was operational and structurally airworthy

prior to the mishap.
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D. SERVO CONTROLS
1. System description.

a., The flight caoui vl surfaces are powered by hydraulic servos

operated by 3350 psi preuscure o1 cach of the six movable surfaces: two
rudders, two inboard elesr.. -~:rul two outboard elevons, All flight
~direction and stability . nlcation is performed by these six servos.

A1l servo power is dual. Lsc gystem is supplied by a sepa;ate hycraulic
pump., Each system has tnc capability of completing the mission, as each

operates independent of the other. Isc.ers and links are dual where
possible, Where doubling n» i~ ot possible, high margins of safety
are used, Most pin joint:. ... <dual and are retained in position, in most

cases, by two separate and ind=pzndent wethods,

b. The servo valves are of single spool design, with each hydraulic

.  system occupying one hall »f tho spocl. The mechanical input signal to
3 the valves is by rotary mot "~ Liarough a carbon-ring seal to an internal
: lever subnerged in returs r;aL.ullc fluid under 135 psi preSQure.

¢, The stability sngpwntation system (SAS) is dual electro-

; hydraulic, It is part . - rrvo velve assembly, except the two out-

X board surface servos, w.... .cccive their SAS signals through mechanical
g

~ connection to the inboard suriaces, The rudder servos have two electro-
hydraulic transfer valves, one on each hydro system (VA" and "B"). The

- inboard elevons have thrce vilves on each servo. Two valves are paired
-up for pitch augmentation, onez on hydro system "A" and the other on "BM.

ﬂ The third valve on left wnu cight servos is for roll augmentation. Single

i valves on roll are used becrune udequate roll correction can be made with'

‘i either right or left hanc surface. The transfer valves cause hydraulic
flow to move separate modulating pistons and linkage within the servo paci-
,age. This linkage is submer;ed in the return oil., Motion of these pistons
. adds to, or subtracts from, any pilot motion on the internal summing'levér.
.'The stroke of these pistons, or of levers, is limited so as to limit the
" authority of the SAS. (losing of the servo loop around each piston to the
transfer valve is accompliched by linear voltage differential transformers
(L.V.D.T.). Each mod., piston has one L.V.D.T., except the roll where 2
L.V.D.T.'s are used on escii because of the malfunction comparison system.

A solenoid operated shutoff and bypass valve, normally in the off or by-
- pass position unless the BAS system is on, form a part of each transfer
valve, By comparison of the positions of the modulating (mod) pistons,
as sensed by L.V.D.T. for any axis on either hydraulic system, a malfunc-
tion from any cause is mude to open the circuit of the affected or mal-
- functioning system. Opening the circuit places the transfer valve in by-
C pass, allowing that mod piston to return to its spring loaded neutral
5 IR ‘position., -The other system is left operating in a normal manner with
&~ no loss of control,

4 'd, Because of the design of the rudder sServo trave¢ llmlters
‘which 1s only on the rudder system, their position can tell a a very definite
story. To understand their operation, a detailed descrlptlon follows.

. ‘ ! el PR ’ :
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i The travel limiters, at <:r: _wvider servo, are two hydraulic actuated

| 3

‘ , pistons with limited tr.vel., <hey form stops for the rudder servo summing
W lever and contact the lever 2hove the follow up link attachment., This

~ position is necessary, Tirst, so that lever contact with the stop is able
to shut off the servo vulve. econd, its position must be such that it
knows the sum of the surface angle : neteguted by SAS and that added by the
pilot. The sum of which arc not to exceed 10° of surface angle by any
b © combination. The size of thwse pistons must be such that they cannot be
: overpowered by the pilot, bAS, or any combination thereof, as long as the
limiter handle in the cockpit is pulled out. The de31gn‘o the cylinder
is such that, at all times, the rod erd is under full hydraulic pressure,
i.e, no valve is in this proscure suppiy line. The other side of the
piston receives its full hydraulic pressure through a normally open sol-
enoid valve of "micro-scil® design. HExcitation of the solenoid is
;. necessary for retraction of the cylinder. This opens the large side of
the piston to return. DIeccause of the friction exerted by the bar "Xn
dynamic seals, full hydraulic pressure is usually required on the rod end
to retract the stop. The limiters on the left rudder servo are on the "Al
, hydraulic system, the limiters on the right, on the "B" system. Electrical
i T wirlng to each servo is separate, running down the left side of the alrcraft,‘
! , and is energized by separate switches actuated by the llmlter handle in the
N cockpit. This arrangement of components is selected to give maximum safety
o P in case of single electrical or hydraulic failure, With no stops on one
R side, due to single hydraulic failure, surface stops on the other rudder
‘leaves the airframe in a safe condition.

' ‘H ‘r'.v; B - e. Actuating cylinders:

o (1) Each rudder stub fin contains four hydraulic cylinders
1 Pt all alike. Diagonally opposite cylinders are on one hydraulic system.
Lo f ‘ . The installation on each rudder is identical., One hydraulic system on each
P | rudder is capable of producing full required hinge movement. The two
R systems, together, give twice the required amount. This necessitates the
P © . previously discussed surface limiter stops. These cylinders act on a
0 i s torque member with connecting arm (gudﬁeon arm). A link between this arm
' SR and the surface causes tae surface to move, ,

(2) The inboard elevon surfaces are driven by six cylinders
arranged in three banks of two each. Onc cylinder of each bank is on
system "A"™ and the other on system "B", The outboard elevon surfaces are
driven by fourteen cylirders at :ach surface. Alternate cylinders take
their hydraulic flow froa iydraulic system "AM and VBY,

e f. Filtration: 7T¢ proteet the servo valving from foreign parti-
: cles of harmful size, all :7rvos nave Len micron filters on the pressure

b L supply on each hydraulis - iem. Ou 12 elevons, ten micron filters are
' used between the cyllne.;; s boe wvelving to protect against any warticles
that may be built into i+ " . riclic Lines or enter the system while
servicing cylinders. Al: . .vo end cpiinder filters have a nominal filter—
ing of ten microns with «u u . liie filtring ability of twenty-five microns.
Some fibers may pass thro. . .o [iltors if their smallest dimension is
‘ less than twenty-five mizioi. . ‘he rudd :r package, having fewer cylinders -
“H? and a one piece brazed : :rll ¢, which i ultrasonically cleaned, has no
: filters between the cylin.rr: i servs -zlving.
X o e e a @ ot g Ff" 3
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g. General sciov o oliegrams of the servos are 3nown on
Figures 3, 4 and 5.

2. Investigation.
a. History of =~ ..onts prior to aceldent.

(1) A1l som coponents used on airplane 133 were newly
manufactured with the 2:c-rtion of the R.H. rudder servo valve, This
valve assembly had previous service in another airecraft., It was re-
moved from the aireraft and returned to the vendor for updating to the
latest change. Complete functional tests were run and the valve
assembly was equivalent 1o a new valve assembly.

(2) The , . s sien A, right hand side, (Ar) transfer valve
was removed because o7 .1function on a previcus flight. It was re-
placed with a new tra::s’or vilve. Recponse and preflight tests were
conducted with satisf. .. -y mialts,

) (3) The witen
was rejected and a reploi..
flight.

b. Componente .. :uiled on flight number 10.

(1) All serve cuaponents on flight number 10 were the same as
‘used on previous flighio with iae eicertion of the yaw Ar transfer valve.
(see 2a(2)).

¢c. Operation Jtiimyg flight number 10,

_ (1) From - e owids and reports of flight auaber 10, it
has been determined tii.. .1 ucrvo components, with two exceptions, were
operating in a normal isnner prior to the aircraft's right hand turn
into the final approaci path. The two 2xzceptions are; (1) MSAS yaw A
light came on, coincidertald with sopning the shock on left engine.
Attempted to recycle y»w ~ L. . ~ouldn't. Yaw A light remained on for

‘remainder of flight". 2oi1.~3 of one of the SAS systewms is not consid-
ered detrimental becausc z cinrle SAL system has full capabilities of
aipreraft control. See 0AS description. (2) "The left rudder trim

indicator would not coincliie with the right rudder trim indicator'.

. Investigation revealed that the cockpit trim indicator was malfunction-

~ing. Both yaw trim act:..tors were found to be within 1/2O of surface
position with each oth.r. This is normal rigging tolerance.

16 -

&

. d, Condition ard znalysis.
(1) General structural damage in servo areas.
(2) The inboard servo areas were in good condition,

except for some minor dents and scratches. 3See photos 4600 and 4€L7.
_The inboard elevons had some major damage but mostly at the trailine cdge.

W QoA SECRET
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(b} v A sitboard servo area was in fair
condition with no majcs <o e cain structure surrounding the cavvo
valve assembly., The . .. v ip o2 actuating cylinder area wes in fair
condition from the ini-wrv ~ylinder oo cylinder #12. The outboard wing

rear becam was broken - 7
in several directionc.
the cylinder rod att:.
The damage was create: »

Lders ff12 and 13, from forcas acting

. »lovon front beam was broken betwean

. of cylinders #11 and 12, See photo 4678,
wel vith the ground.

(e) ' riut hand outboard servo area was in fair
condition inboard and 27! v ¢ servo valve assembly with the remain-
ing structure gone. - . otn 4033, The area surrounding the zctuszting

cylinders was in gooc Lui outboard to cylinder #6. DBetween cylinders
#6 ard 7 the outboard w » peaui was broken but still intact h¢tﬂ the
inner structure. The rear bewa was broken completely off between cylinders

#11 and 12. The outboar~. ~irvon front beam was broken between the cylinder
attach points of cylisiii. 7 and 10, 'The elevon was deformed mostly &f
ard down, DBecause of uii¢ pesiilon of the aircraft upon initial impnct,
the right hand outbourd @ ‘1 . 4 elevon suffered the severest damage.

(a) T e ind rudder servo area was in poor condition.
The sheet metal struci = vy unding the servo valve asuy was crumplad
and bent. The main tr ..o supporting the actuating cylinders and sudgeon
{actuating) arm were > [~ °r :ondition with portions of forward and aft
structure still attache.., L. photo 466L, All structural damage to the
left hand stub fin wae ¢.sed Ly the impact of the crash.

, (e) The rizit hand rudder servo area structure was gone.
The trusses supporting the dctlatlng cylinders and gudgeon arm were in
poor condition but were still attached to portions of the forward and aft
structure. The right rudder had severe damage because of the position of
the aircraft upon initial impact. See photo 4625,

(£) » structure surrounding the mixer (tail cone)
was severly damaged. structure was partially torn away from the main
fuselage structure. :hic damage was caused by impact as the aircraft wss
sliding on the grounc =n¢ breaking up. See photo 4651.

t

(2) Damar~ te servo valves and actuating cylinders,

‘ (a) The right and left inboard elevon servo valve
assemblies and actuatin; cylinders were in very good condition with the
mounting attachments, in;% mcchanisn, electrical comnections and pinmbing
lines all in place ant safotied. See photos 4600 and L647. The inboard
servos were removed from the wreckage and taken to the Lockheed Funetional

- Test Facility. (See Flirhi Control Tests and Analysis). An actuating
cylinder from each inboarcd clevon wis examined to determine if an elevon
surface position coul: ° vinlished prior to impact., Because of tre
good condition of the suvrounding structure, the actuators were in & pood
condition and no surf:c. <irresponding pooltlon could be detormined,

, (b) Tne inft hand outboard elevon servo valve assembly
and actuating cylinders vwere in very good condition with the exception
of the five outermost actuating cylinivurs. Cylinders #1C and 11 were in

s Mo SrcpEY
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a different stroke positi~rn ihan th  cylinders farther inboard due to the
elevon being deformed - 7i, lyiiaders #12, 13 and 14 were damaged. All
attachments, both mountlos and plumbing, were found to be in place and
- safetied., Cylinder ;417 Zrom the left hand outboard elevon was examined
to determine a surface rosition at iime of impact. The results were
negative. '

_ (¢) The cizbt hand outboard elevon servo valve asscembly
had the lower mountir: »olt pulled loose from the barrel nut. The inrut
: mechanism was in fair condition with the exception of the "down spring
4 " cartridge. The rod ~mi «f Lu: cartridge was pulled from the bearing but

! _the bearing was attaciod i the structure. The outermost input filter
.o ‘cap had the safety wirc broken and was finger tight. All plumbing
b attachments were in jlace «nd safeticd, Some scratches were observed
L.+t on the servo valve bcdy. o photo L6353, Before the servo valve
1. assembly was removed from ihn wreciiie, its condition was examined care-
N . fully. Two factors ... .w~bLul: (L) There was deformation on one of i
N attaching lugs as a iwu.1ib ~f the impact. See photo 4633, (2) The valve
.04 input crank arm requi- " -iwcen 4l and L6 pounds to move it ir s direct-
. ;0 -+ 1lon to produce up el woo o approxirately 2 to 5 pounds to move it in a
g direction to produce v clevon, See photos 4598 and L,60L, The bias

" spring inside the valve wns not capable of returning the valve input cranx
to its down position. The presert T.nctional test requires that the
valve input crank be sei-f nin with not over 30 pounds recuired to
move it in the up dirrci .y, A noruol valve operates with even lower
loads and is also self-rotvruing. The servo was removed from the wreck-
-age and taken to the n ouleeturer Tor inspection. (See Flight Control
Tests and Analysis). ‘ciw®'n- cylinders /1 thru 8 were in place with

the mounting attachs.~i - -nd Iembing gsafetied, Cylinders #7 and out-
board had the plumbir -~ “roken off., Cylinder #9 was in place and
;s safetied but had the ©.  :.cket retaining nut and jam nut loose on the
? connecting link, Cyli.: = /9 hud the end of piston rod cracked but from

the brineliing of the Li-sads on the jam nut, it was determined that the
crack was caused aft-» “-~-ret.  Cylinders #10 and 11 had the connecting
link pulled from th. .+ . on with portions of structure attached. The
clevis bolts and nuts were in place and safetied. Cylinders #12, 13 and
1, were attached to 2 purtion of the outboard wing rear beam. The clevis
bolts and nuts were in Jace and attached to portions of the outboard
elevon front beam structure. The piston rods showed evidence of connect~"’
ing link overtravel but in sporoximately an outboard direction. See photo
4848 and 484L9. Cylinders #12, 13 and 14 were disassembled and inspected.
All three cylindérs showed approximately the same damage conditions. The
S piston rod was flared snd/or split on one side from overtravel of the
| connecting link. The bronze scraper rings, through which the piston

o moves, werce deformed on an arc approximately 45 degrees outwsrds fron the
& : piston rods on each of the actuators. On all three cylinders the ring
B deformation corresponded with the deformation of the piston rod by the

h connecting link. This was very deflinite since there was transferrence

of bronze particles onto itae piston rod, there was finger in glove!
corresponding indentations of the cracik in the piston rod into the bronze
‘ring, and the deforsation of the bronze rings fitted the mating deform-
ations of piston rods at their ends. The aircraft impacted the ground

in an inverted roll sttitude to the left on the right wing and right
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rudder at an approximate specd of 340 feet per second. At the moment of
impact, the righthand OhtOOuld <levon was deformed mostly rearward. The
hydraulic line. broke a friei’on of a second afterwards. The deformations
on the cylinder rods occursed instantaneously on ground impact, and must
be accepted as occurring at tie momeni of impact., TFrom the bronze scraper
ring markings and appearance, it is evident that all three cylinders were
in the fully retracted position. This position corresponds to_the rignt
hand outboard elevon being fully down.

(d) The left hand rudder servo valve assembly was in
fair condition, The main shear pin attachment was in place but the for-
ward gate link was broken. The link mounting bolts were in place znd
safetied. The solenoid valve was in place with the forward limit piston
extended and the aft limit piston retracted. Because of the variations
in friction exerted on the bar “x" niszion rod seals, the limit pistons

may or may not retraci ulin the sclenoid is energized. Because one
limit stop piston is retr iiod, it has been concluded that the solenoid
valve was operating pro~ 7 - iima of impact. The transfer valves
were in good conditior. . - - ruduccrs (LVDT) had their electrical
receptacles missing, ‘i i ing cylinders were in place with all
mounting bolts safetis . -~ ¥ ombir o manifold had all attaching bolts
in plice, The input r = . rn ~ub still attached to the input
surming lever and forw: : 1. trim actuator. The oft end of the
trim actuator was attu. v 1o osunnorting structure. The trim actuator
shear pin was severed. + .71 ond ~f “he gudgeon arm was damaged but
the pivot pin for the .= - 7" % wan i place. The rudder link was
not damaged and was at' .. "¢+ the rudlee. The trim actuator had no,
apparent physical dame - ! . «rild not -e operated electrically. The
feel spring operated . ~ 7, althousr no feel forces were measured.
See photo L4661, The ¢ ©+ le Lot hand rudder servo assembly was
caused by impact with - o . '

(e) -t hand rudder servo valve assembly wes

badly damaged. The scov 7 o uwas o \"-.rated at the attaching J()Jnt
between the two main b T oiichding bolt stubs woere in the forward
4

body. The main shear et ').t stubs ware in the aft hofy.
The forward mounting - 27t ostructure but not to the serve,
doth mounting link att "t - “n their proper lecation with the

servo attachment rets’
place with both limit

uring. The solenoid valve was in
v hed. ooth transfer valves were
damaged. The upper tr - slectrical receptacle broken off
with the lower transd: _ cempletely.  The actuating cylinders were
in place with all mour = sonnents cafetied.  The plumbing manifold

was mangled, but all : e JOlto we e in place and safetied. The
input rod was broken L.t -1 21 attached to the input summing lever and the
trim actuator forward Zu: whink wag Yro--n from the trim actuator., The
aft lug of the trim act: .. wzs broken off but attached t» the trim
actuator support. The ! ~ctuator cnear pin was severed. The aft end
of the gudgeon arm war - «.xd, but ¢ 2 pivot pin and rudder connecting
link were in place, T ¢ ' -im actuator had major damage and no attempts
were made to operate 3! zloctrically. The feel spring opnrated normaily
although no feel force. wer- measured. See photo 625, The damsge to
the right hand rudder csrwvo nssembly wes caused by impact with the grourd.
17 ' " e . |
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f) The mixer was in fair condition, Its support attach-
ments were in place, 1+l Ehe aTL support rod was badly demaged, The
commecting "dog-bonz" © . n the roll input torque tube and the
~oken at one end, Analysis of the fracture

-

i

intermediate bell criii HoE

revealed that the bresi i the 1ink was caused by side bending perpen-
dicular to the main a7 o7 ihe shaft., See photo 4865, OSince this is
contrary to the normai .1 rull load condition, it had to have failed
as a result of impact. “oth pitch and roll feel spring assemblies would

not operate properly. :: over, after cleaning their operation was normal.
No feel forces were ne:aurid,

. (g) inn ol trim actuator had its rod end jemred into
the screw-jack tube, .. .+ 121ling the rod end to its proper position
before impact, the lein-:i wes noted, ZSee photo 4,685, The length of the
roll trim actuator in:i: .6 “rat the 2levon control surfaces were
trimmed to approximat: iy «ore omrface angle. The trim actuator was
operated electrically :»’ -xvivre travel positions and rate were normal.

(h) “.. siter trim actuator was mounted properly. The

indicator transmitter . K ~3 wnd the auto trim transmitier wes
completely gone, Sec - L Y1, httempts were made to operate the trim
adtuator electrically 1w nelilcr motor would turn., The length of the

pitch trim actuator wis csured indicsting that the elevons were trimued
to a 2,4° up pitch po=ition,

!

- [ ‘ v ) J C -
(1) % .l .ge mechanism attaching bolts were in place

- and safetied, Becaus: i Ul ;iructural damage to the tail cone and the

nature of the individa~l Lreiis, it was determined that the damage to the
mixer mechanism was caouced by most-crash impact.

B, FLIGHT CONTROL TZI7T™ ' J7ALYSIS

in ship serial 131 were disconnected or
~ to demonstrate failures in the control system

1, Contrcl compor.iis
blocked as follows in o

. that might have caused "« 5 of control of aircraft serial 133 as described
.~ by Mr. Park,. ' '

a., Test #1L - To simulate stuck input to LH inboard elevon Servo.
Input arm AC 851-5, on LI inboard elevon servo, AC 700, was wired to

.. structure to prevent movement of pushrod from mixer, Hydraulic pressure

was applied from gig and the control system operated from the cockpit by

- stick movement and electrical trim with the following results:

(1) The stick could be moved only in a direction to the’

- right and aft or forward and to the left at an angle of approximately
45 '

to the center line of ship.

»  .(2)' Movement of the stick to the right and aft pfoduded‘
right surface up only while the left surfaces remained fixed. ’

‘ : "
18 . S!{ﬁ
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(3) Eleciric © r. o up trim produced R.H. surfoce up
travel with no movemen. . ..l suriaces,

slopose dovn trim produced R.H, surface

(4) Elect -

‘downtravel with no wovouc.at of tae lelt surfaces.

- Cenclusion - The love . zoaleol was not caused by this situation as
-at the tine of the inuiu

.4t tiie pllot could move the control stick

in a normal manner., .1t L. l: citustion, abnormal stick forces would
have developed. This ..  ..u vroported.

ot

b, Test # 2 - ©u siaulate stuck input to R,H, inboard elevon

- servo. Input arm ACB52-E5, ~x ..il. inboard elevon, was wired to struct-
ure to prevent movement of sushrod from mixer. Hydraulic pressure was
‘applied from gig and the control system operated from the cockpit by
-stick movement and elcctrical trim with Lhe following results:

(1) The stick could only be moved in a direction to richt

and forward or to the lef® an afi,

(2) Vovement of ihe sticl to the right and forward pro-
duced left surface down with no movement of the right surfaces.

(3) Nose dciii tila moves the sbick to the right and the
left surfaces down.

(4) Nose “p trim moved the stick to the left and the left
surfaces up.

Conclusion ~ The loss of control was not caused by this situation as

at the time of the incident ihe pilot could move the control stick in
a normal manner. With this situation, abnormal stick forces would . -
have developed. This was not reported.

¢. Test #3 - To simulate broken roll trim actuator or loss of

‘attaching bolt in the mixer roll linkage. AC 1125~13 bolt was removed

which connects the roll trim actuator to the AC 1004-1 lever assembly,
with the following results: ,

(1) with hydrsauiic pressure applied, the surfaces could

" be made to move in a roll Jirecction by applying a force on AC 1004-1

lever from which the trim actuator hud poen disconnected, [Roll nove-
ment of surfaces could be obtained in cither direction and at differ—
ent rates depending on which direction and how hard the force has been
applied. After being started the. surfaces continued to move in roll
at a constant rate after the initiating force had been removed until.
a force in the opposite direction was applied.

(2) The stick was moved in a roll direction from the cock-
pit. The feel was nori:l because the feel spring was being operated
but no surface response was obtained because of being disconnected from
the mixer output.

19 l}ﬁfsg%g* SELT
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(3) The st
[irst try, the L.H. sur
second try, right and ’
faster than the R.I,
ion. The first try, t-
moved up. The second + _
surfaces changzed direc:

piteh up direction. The

w0 vhe R.H. surface down. The
5ot ioved up with the LLH.

coved in a piteh down direct-

started down, then the L.i.
v with the R.H. surfaces

continuing down. It 1 set pattern exlsts under thic
condition and that the o ides the force requirsd to star
aotion in both right oL oo random nanner,

2 ion — The loss o thaer by Mr, Park covld have been
o by this situat: 1ot o actuator was exanned ana
faund to be damaged, stts sihing the rod end to e actustor
wzere sheared, The rou _woc2 into the actuator, Toe acluator
wizs counected electrie cwrt o he operable, It was deter-

nined that the damage
operable al time of th
caused by this situati

:t and that the actuator was
Traus “he loss of control was not

d. Test #4 - ST e T in mixer of YS 170 pushrod
or loss of attaching br “tovan coooved from forward end of YS
170 pushrod (pitch), ' S el rosults:

Lo oressure was applied both [L.H. and
stely 259 due to the servo valve bias.

(1) Wwhen i .
L.H. surfaces moved up ;. ¢

(2) The co. . 2l =il & moved to tne full left roll

position., The left sur:’ - -~ 7 ;oo approximetely 359 up and the
R.H. surface moved dow:. ' .~ :iwi iy 39 up position.

(3) The coit
position.  The left sur o
The right surface moved

scved to the full right roll
. to approximately 8% up position.
s tely 35° up position.

Conclusion - The loss « co o -t caused by this cituation as
at the time of the inci . © iler would have experienced a severe

pitch up attitude and U uo @vidence to indicate that the ship

was in this position.

e. Test #5 = T .1 -i:o L., outboard servo stuck in up
position. The inboard «r: i © G922 swawing lever on L.H. outboard
servo was wired to struti . o revent motion, The surface was in

the up position.

(1) The sticl ‘n tue ltoit was operated through full
travel in pitch and rol®. .. zl.ctrical trim was operated in pitch
and roll. All stick forcos wnd curface responses for the three re-
maining surfaces were nounl L.H. outboard surface remained
fixed in the up positic..

20
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Conclusion ~ The loss ~i - ...l wo. nob caused by this sgituation as
at the time of the irc.. .U tue pilot's corrective action would have
resulted in a pitch vy cuniticn., There was no evidence to indicate
that the elevon was in tuls position.

f. Test #6 ~ ¢ o iuulste R.il. outboard servo stuck in the
~down position. The inioard end of 4C 938 summing lever was blocked to
structure to prevent . licn., The suriace was in the down position,

(1) The stick in the cockpit was operated throurh full
travel in pitch and roll. e clectrical trim was operated in pitch
and roll. All stick {~r... una surface responses for the threc re-
maining surfaces were icrii... The R.i. outboard surface remained
fixed in the down positiioci. :

Conclusion ~ The loss of ..uuuroh wes due to this situation. This
stuck surface positiorn, = ' ,.cu witi: the pilots corrective action,

would cause the aircresi .. vtea down as well as left roll. Othov
findings in this repori ... . .: thut this malfunction of Lne control

system occurred,

8. Test #7 - "o il te lons =i AC 1109 R.H. outboard follow-

up rod or rod attachiwe.lu. ‘frc <i_voup rod was disconnected and
hydraulic pressure appii . :

(1) Outboer: .o ¢ wene to 20° down position,
(2) ALl otn - _uii.ces operated normally.
Conclusion - The loss «7 -wioL coula have been caused by this situation.

But since the outboaru I.:.cwup rod was found Lo be intact and connected;
this situation 4id not ocuowr in ilight.

h. Test #8 - . . ul.is Losu of AC 1109-6 L.Hd. inboard follow-
up rod, the followup rod wus Gisconnected and hydraulic pressure applied.

: (1) The L.t. iuhosrd and outboard surfaces moved to approx-
imately 35° up positiom. '

(2) R.H. surfaces responced to stick movement and trim
while the L.H. surfaces rcuzined in the up position.

, - : !
Conclusion - The loss oi couutrol could huve been caused by this situation.
But since the inboard follcwup rod was found to be intact and connected;
this situation did not occur inflight.

2. The inboard elevon servo valve assemblies were taken to the-
Lockheed Functional Testi rucility.

g, They were cieancd up externally and were intentionally left
‘untouched internally. “hese units were then installed in the flight

a GXOART SECRET
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simulator und operated ::itil tuuperature shock exposure. Both units
exhibited momentary "si.ck spool! conuitions as shown by the pilots'
control stick moving errutically around the cockpit in spite of pilot
restraint. (see figure 6.) As soon as tewperatures became more
equalized, tihls condiiiop disappearcd. Further attempts to repeat
the ‘same valve stickiness failed., It will later be explained that
during the investigetion of the right hand outboard servo, simply
¢leaning the valve assembly, reduced the force necessary to move the
input valve crank from approximstely 45 1lbs. to 31 lbs. Note that
the eflect of contamdnstion could be accwmulative with the temper—
ature shock effect in that contemination could eflectively reduce
metering spool clearances.

3. The right hand outboar:i zievon servo valve assembly was taken
to the nanufacturer for _n.::i..on, disassembly and testing.

: [ ' a. This inspection and disasiecubly was carried out with

S S great care with the following results: The impact damage which de-

ﬁ v formed the lug on the valve had no effect on its internal operation

TR _ or upon the sticking condition of the valve input crank arm. By

ORI progressive disassembly it was established that the cause of stick-

‘ ' iness was in the valve body in which operates the servo spool. In the
bore of the valve body there existed a high spot, sufficient to pro-
duce burnishing on the high spot and a drag force on the servo spool,
It is apparent that this high spot is due to valve assembly warpage.

~ This in turn has caused the valve wafers which are shrunk in place to
1ift slightly - perhaps «s 1itile as 0.C0005 inches. This would also
explain the ratchet wotion of Lidis vulve - less force to move in one
direction vs the other. I.. i.csurewcuts on the stickiness of the

o , valve input crank arm clcoooco et sxactly with the measurements

R . . -made before removal of .. _.r t ;ulve [rou the crash, (see above); and

R S approximately 80 perceni o » was found to be a result of the
iy : sticking valve spool. , - e ractical, hydraulic oil samples
3 v were taken from verion. il . witi: the valve for the purpose of
contamination count, . “voz) ciiendnatlon showed appreciable con-
tamination in many pari., ol ling xoviater, dirt and foam entering
through broken lines dw L ‘ire L hling operations., ‘However,
samples of oil taken [r. Lo LG 0R i arm case were, it is believed,
fairly realistic. See ... . - : on ceni..ination. The total servo
valve was then complet. : . _ .. sabled, «leaned, and re-assembled with-
out any physical chang- .. .- 7 the o ts., It was then rechecked in
this cleaned condition .+ - .. .i ceoeni Zorces required., The force
required to move the i1 .. .. aru in Lhe up elevon direction was now
approximately 31 pound: - 20 the L1 to 46 pounds measured in the
original condition, ¢ S . then cae capable of returning thce valve
input crank arm to tne .. . . L vnigver, the valve siill e
hibited the sane gener: " ooowhe reheristics as it criginally
-exhibited, The servo ... .. »p in the Functional Test Lab
and subjected to a Mo vy corwosting of elevating the hy-
draulic ¢il supply tein = ., uiperating the valve so as to
introduce the hot oil © .. .oowil.os porting. The results of these

) : u hot shock test are as .

2. B A
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Body Temp. Anti-bias Bias direction
degrees F direetion lbs L 1lbs

200 i

400 Y 132 22

L0 e 52 10

L60. ‘ g 32 6

470 Dl 27 4

L8O G 22 1

500 e 19 3
Note that the input cr: .- ~ree did exceed 190 1bs when shocked with
550° F oil, The forecs . . cooe-w WU Che input crank arm for the stannzid
follow-up systen in ti: Toeeie a8 dadiled to 170 (cold) to 136 ‘hot )
from the spring cartric . sl emce migzde to cold shsck the valve
where the exterior bod,, et ciiVo reached 385Y F, and the valve
was operated with oil | w0 v, At no time did it take core
than 40 1bs to move th . powtoore, as far as this purticular
tost is concerned, the - wodwct due to cold enock, although
it is apparent thot oo e whaction did exist, as the temperature
stabilized load was of e wf to 30 los.

4o Next, the valv -~ b 3pool was measured to determine
its clearance with res; . © oo Epocd. It basically had 0,0003 inches
clearance, except for i e w0l Wi 3 reduces the clearance locally
to essentially zero, % - . v pocy war then honed 0,0001 inches Lo a

diametrical clearance c. . e WAILG nw o Llgh spots existing in the valve.

In this configuration t' _ . ..g ressociubled and resubjected to hot

shock with 500°F oil ar .. . vonptlacure at 1259F, The results of these

hot shock tests are as Lol

430 ‘ L ‘50
450 ‘ D 38

Body Temp, 0il trup. Anti-bias Bias direction
degrees T degrooe ¥ direction lbs __1bs
125 550 70 6
150 _ e 65 10
210 C e 60 0
270 . 50 0
310 v BIv 50 0
360 , 500 50 0
410 Iy 50 0]
0
0

Note that the input craik Lcil pover rese above 70 lbs throughout the
exposure, Thus there w.. _._.{ Laprovoient over the hot shock effect
in the condition as it -xi.{... ia tho previous hot shock tost, The
leakage with this 0,000L .. .- .c Wiw approximately 20% above present
values for cold intersy.. .. € e

<3
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\5. As a further tes - inowelering valve body was mechriicnlly
loaded in an attempt to ° . . ctering spool up to a peint that galling
‘was evident, A wmaximwn roxl ol 23,000 1lbs, centrally located, was appiied
to body. At this appliec load, it teok a force of 770 lbs to move the
metering spool but no g: ngowos evid oo, This indicates that much
higher binding loads can be “tev o i i the valve assembly without
actually galling the too! - . . = _-orts, Thus, if high control systen
loads are available, the veiive ~;ocl con be forced to move without
dameage,

6. In order to esteil..ii correct duta for flight simulstion prior
to the accident, flight tust o Lo jas been wed, The following table
shows such flight test !+ ... l..ialion data obvained from aircraft 121.
Although this table show: i.. temperature for the inboard servo assembly,
the outboard seorvo assenily w:hiibits the same temperature characteristics.,

L. Rudder I o

© Servo. . servo Inod System A
SR, Transfer Feclige Eeat Exch
Flt # Valve Disch L. Remarks
OF Max Op i OF Max
92 342 317 278 2 min above M 3,0
99 390 36 . 318 5% min above 1 3,0
e - ? Max M 3,16 .
102 466 425 365 10 min @ M 3,15 |
112 Not L, 376 11 min above ¥ 3.0
Recorded - Max M 3,12
119 est 478 435 385 30 min @ M 3,10
est 500 460 410 120 min @ M 3,20 (est)
122 est 478 435 375 10 min @ 3.05

Figure 7 shows the relationship of temperatures, of various items and
time with respect to altitude and mach number for the profile of the
flight of airplane 133 prior to the accident, This data was used in ‘

- simulating the flight conditions during the tests described previously.

7. It is very difficult to teke truly representative oil samples
in a crash where so much disintegrztion has taken place, However,
samples weré obtained from tic cronkcase of both the R.H, and the L.H,
outboard servo valves. Thesc samples should have been fairly well
protected from crash contamination, The sample taken from the R,H,

- outboard servo crankcase showed that the oil contained particles of
lubribond, and metal, none of which could have entered through the
pressure input filters. The count of metallic fines was very high.

o) o pynRpT SECMDE Y
2k | OXCART s CRE
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The sample taken fros. . . et ouoservo crankcase was the came ss
that taken from the . . s v conclusive explsnation as Lo how
these particles enter. ' " .. _._.v- v lrcs. The large particles must fuve

ticns and the metallic fines oro
7o samples of oil were analyzed

been the result of mar~ " o .-
normally generated du:’

" by infrared methods, ‘ i oocbernined that the oil had not
deteriorated because .. o-wurt sor aad the amount of additives chansed

from that of new oil,

8. The chase pilc ..
were faired at the tic ol
determine if the two c¢i...-
could identify aircrs :

e thut the alrplane control surfaces

‘ ion, Tests were conducted to
L8, Col. Holbury and Capt. oussell,
Vol positions under similar cenditions
compssis rose at a heading of 320 degrees.
The time of day and wentlir conditions were identical to the incident
conditions at the time o. “ilut sjection, Col. Holbury ond Capt. ioussell
made passes overhead 7:. . .. Tl.opler ot airplane 131 at the approximcte
elevation and azimuth augics colacident with those at the time of the
incident, The airplan: aur?~c'u vere moved to various pltCh and roll
positions while the p. «i: rocusded their observations, The results of
the tests were recorde . .. (uu i to be inconclusive, The pilot's
comments were that it .. ... _ 41t to determine the degres of swrface
position during the t.o i. ' up or full down suri.ce position
could be readily 1denu'i? , Zurther commented that at the time
of the incident they w.r. L. .ving ithe cockpit section of the airplane,

- 9. The following .o . anaelysis of events leading up to the crash of
aircraft 133 on the a: pbion tuat the right outboard elevon has failed,
Taking the evidence avuiluvle after the crash, the pilots statemsnt and
various witness reports the fo;low1ng sequence of events can be established,
The pilot made a rlgnt turn on to flnal approach for landing after a

relatively rapid spiral descent from o flight condition of Mach 2.8 and
78,000 feet, During t'«= o1 ot ;proxlmately .9 Mach and 300 KEAS
the gear was extendsd . Li¢ jurposc of lncrea31ng rate of descent.

4,000 pounds of fuel w . irinsferred to tank No. 1. While in the landing

pattern the speed was 1.3 2ff Lo the 200 KEAS existing in the final
approach leg in excece « onc mile from the end of the runway. Rate of
descent during final wi.c roported to be higher than usual., Low throttle
settings were reportec uvced during {inal approach. A slight roll off to
the right was correcte . oy the pilot with a left roll irput., The aircraft
then started to roll 1.ft. The pilot started applying & slow aileron
input to correct the 1.oIt roll. At least in the initial statement the
pllov felt that he hua ¢ixcxed or slowed the roll at first. At no time
did the pilot note excursicns Lrom 1 g flight. Due to the roll comdition
the pilot considered & go-zround and started applying throttle. Almost
simultaneously with throtol: movement he hit the aileron stick travel
limit, With no controli in .ol he ejccted at approximately 200 feet
altitude from the steepiy .unied aireraft. The aircraft continued to
rell and is estimated .o ..ve Lapactec at an attitude of approximately

216 degrees of laft br:s ..o f.0 wisht wing tip making first cortact.,
Facts, investigation - v.oocpee obtoined from the wrecksge incicates
the following conditici.: :<iistodl on impact, The airspeed was 214 K45,
The outboard right elevon wes positioned at zpproximately 20 degrees
trailing edge down, Tic¢ wirerilt contrils were trimmed to approximstely




q

Appfoved For Release 2001/08/29 : CIA-RDP71B00590R000100040001-1

zero in roll and yaw and 2,

q}{ﬁﬁﬁfsémw

degrees trailing edge up on the inboard

elevons in pitch, A review of the scene indicated .that the nose of the

aircraft hit slightly after the v

ving tip implying that the aircraft was

&t a slight nose up attitude, Reviewing the events and evidence presented
above with the assumption that the right outboard elevon valve had Jammed

in an open condition, the following conclusicns can be drawn, The action
) >

of the pilet to correct for o rigit roli~oif or possibly a small pitch or

e

roll damper input would be s
position whereupon it coulc

elevon to the hardover posiiion
Figure 8 the elevon positions ror

A

fiici
Toresuating in driving the right outboard

v w0 orack the valve to an open

irnowiiich

o aesed A
Lakned

was found., Referring to
nt with the right outboard

- [
elevon driving to the hardover trziling cdge down position is presented,

g

This data is presented with respect 1o the trimmed position obtained
from the pitch trim actuator on impact. It is apparent from pilot
comment that the valve did not Jam full open since in that event, with

the surface moving at 30 degrees

per second the pilot would have lost

roll control in ,29 secconds and had a hardover condition in .85 seconds,
This is contrary to his Statement that he applied corrective action slow-
ly. In addition the pitch transient would Fave been quite severe, The
lack of comment on a severc pitch transient and the slow input of corrective

aileron establishes the faci, tint the sa

race was drifting hardover slow

enough to be well within thrc cLaot . sepability to appl corrective action
& i y PoLy

within the limits of his CCLividd

tain 1 "g" flight requires ..i.u. .

“itaority.  Figure 8 shows that to miin-
wes Lund a small back pressure on the

stick during the time that -c. - . s wiiscon is applied. However, it
also shows that when the ri;it Ll cord oiovon has reached a point of

3.3 degrees trailing edge «
the trim position, the mec
are reached and roll contrc.

wobes wvenment of 8,7 degrees from
o dirferential elevon available

“iive Ir.Or Lo this point the Left woii

could have been slowed or c._. . . .o it leily indicated by the pilot,

Figure & further shows that .. ..
build up to approximately 2

‘beard elevon position is re: . .

+. tontrol is lost the roll rate will
~~ PEr wecind once the hardover oute
~wnCh 8cCen ;Lo be consistant with pilot

and witness reports. Once . . £l gjects e stick will return to the
neutral position, Thus the - ...t is Oub i control in both roll and

pitch, The roll rate would ...
second and a large nose dow:
nose down moment referred t. .

clrcraft impacted in an alm. . .

descent of the aircralt wou.
at impact,

10, Findings of servo 59

s The described ..
cylirders, and mixer mechan

be Checks of the c. .
inztion in the valves than ..
Tnis contamination appears t

. valve'manufacturer.

3

i ""

U

3

-

!
G

26
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i to approxdmately 41 degrees per
awoiment would be applied, The
S04 adreraft would explain why tie
v oww 6lizatly nose high attitude, Tie

it wuildup in speed to 214 iHAS

e w0 the servo valves, actuating
2 wesudt of aircraft impact,

2iVG valves reveal more contame
< oasne o lhe hydraulic service carts.
arily me 21l chips built in by the
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: € 3:?5&:(?5“.’;
- RN B L e k% .y .
¢, The positions - dru elevon cylinders on the =icht
outboard elevon definitel, .7 " licned that this elevon was ifull down

upon impact,

de. The unusually close it of +.: metering spool of the right
outboard elevon servo cournisd - 7' L. ooe, & temperature shock condition,
arg oil contamination caw .. ,2o0i to bind in an open position, This
vinding could not be overc. . . = 2lovon mechanical transmission system
with its nominal force of “. =~ . &,

e, The right ocut: . . ~. von - o in a stuck open condition

most probably ceaused the

F. RECOMMENDATIONS

1, It is recommended ' i

a. The diametrical ~locrance be increased between the metering
spool and the valve body <f ¢ ¢rvo units to minimize the possibility
of binding and still retain - ccepiable hydraulic fluid leakage.

‘ b, The servo valve rs.cmblies be subjected to a temperature
shock environment in order bte ctzoblilize 11 components in the main
metering valve prior to a functional test.

¢. All preliminary functional and temperature shock tests be
conducted with the servo input filters in place but not the output filters
s0 as to clean the valves of contaminents incurred during manufacture.
(Note: The output filters will be installed prior to final high temper-
ature functional test.)

d. The elevon mechanical transmission system from the inboard
elevon to the summing lever o:r the outboard servo be strengthened in

order to overcome and operate a binding spool should it occur,

G. ACTION TAKEN

1. All similar servo valve assemblies on aircraft, in supply, and
in process of manufacturing are being reworked in accordance with the
above recommendations,

=7
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