The following is the complete official USAF Mishap [Safety Board] Report regarding the 18 January 1982
Thunderbird Diamond accident occurring at what was then called the Indian Springs Air Force Auxiliary
Field in Indian Springs, Nevada. This report was requested under the FOIA program and was received
redacted IAW AFR 91-204. It should be noted that at the time of this incident AFR 127-4 was in effect.
This PDF’s text and image quality matches that of the paper copy received. The FOIA requestor was
informed that it was complete, and the best copy available. The Board identified the cause of the
accident by typing (CAUSE) next to one of the findings on the last page of the report.

The Accident Investigation Board Report, a summary of which was printed in an Aviation Week and
Space Technology magazine issue dated 17 May 1982, is publically releasable without redaction under

AFI 51-503. Unfortunately, this AIB report was destroyed as prescribed by AF instruction after 25 years
when the Air Force deemed this report not historically significant (AFI 51-503, Chapter 10.4.1.6 &
AFMAN 37-139). A recent FOIA request for this report resulted in a “no record exists” response from the
USAF.

It should be noted that public controversy exists regarding possible undue influence and adherence to
USAF process in the production of these reports. USAF regulations and other legal jeopardy limit what
some knowledgeable people can discuss. Others who may be free to discuss the matter feel this incident
is best left as currently documented, not wanting to blemish the historical prestige of the USAF ADS.

Although the AFI 51-503 AIB report no longer appears to be available through official channels, someone
with a complete personal copy could bring it forward for public and historical access. In light of all of the
above, scrutiny of unofficial sources might become the only source for all the details and circumstances
that led to the unfortunate loss of life and materiel during this historic incident.



fiited in)

USAF MISHAP REPORT

(Fil! in all spaces applicable. If additicnal space is needed, use additional steet(s).)

3. FOR GROUND ACCIDENTS ONLY

1. DATE OF OCCURRENCE (Day, 2, VEHICLE(s) OR MATERIEL INVOLVED (Model
(Bass Code and Repart Sstisl No.)

Month end Year) designation and aerial no. if applicable)

T-38A (1) 68-8156 (3) 68-8176
18 January 1982 (2) 63-8184 (4) 68-8175 gﬂ/// ’:/g//'

8. HOUR AND TIME 6.
ZONE LOCAL X3 oAy (:]mc»—n’

[Joawn [[Jousx

4. PLACE OF OCCURRENCE. STATE, COUNTY, DISTANCE AND DIRECTION FROM
NEAREST TOWN. IF ON BASE, IDENTIFY, IF OFF BASE GIVE DISTANCE FROM

NEAREST BAYE Tndian Springs Air Force Auxiliary Field
Indian Springs. Nevada | 0953 PST

2 ORGANIZATION POSSESSING OR OWNING VEHICLE OR MATERIEL AT TIME OF WISHAP

MAJOR COMMAND SUBCOMD OR AF AtR DIVISION ¥ING GROUP SQ OR UNIT NAMEQBASE cobe
A Nellis AFB,
TAC TFWC 57 FWY : ADS NV NJOT
6. (Liatorganizstiona of xecond vehicle, if they differ from Item 7 above)
9. ORGANIZATION AND BASE SUBMITTING REPORT (DO not ﬂthGl’ll[Q)
57th Fighter Weapons Wing, Nellis Air Force Base, Nevada 89191
ro. ' LIST OF PERSONMEL DIRECTLY INVOLVED
(See AFR 127-2 for specific instructions)
LASY NAME, FIRST NAME, MIDOLE INITIAL GRADE SSAN AS;LG‘—NYED RA;EY‘RNOG Dl:f::fl DA\’O"'ILOST
(Use Abbe) | T1 ONLY
Lowry, Norman L. III Major Cmdr/Ldr Sr P1t| F
Mays, William T. Capt Left Wing [Sr PItl F _
Peterson, Joseph N. III Capt Right Wing [Sr P1t! F
Melancon, Mark E. Captl _ __1STot Sr P1t| F

1 (Enter applicebls latter(e) in DEGREE INJURY column. NoneN; Temporary Total-TT; Permanent Partizl-PP; Permsnent Totai-PT;
Fatal-F; Misaing-M)

FACTUAL SUMMARY OF CIRCUMSTANCES, GIYE A DETAILED HMISTORY OF FLIGHT OR CHRONOLOGICAL CRDER OF FACTS AND
CIRCUMSYANCES LEADING TO THE MISHAP, THE RESULTS OF INVESTIGATION WiLL BE CONTAINED IN THE "ANALYSIS PARTY"
OF THE REPORT. ANALYSIS OF AMD CONCLUSIONS DRAWN FROM ORAL OR WRITTEN STATEMENTS OBTAINED ONLY IN THE
INTEREST OF MISHAP PREVENTION WILL NOT BE INCLUDED IN THIS SUMMARY.,

s

The flight was briefed and flown as a Thunderbird aerial demonstration training
mission at Indian Springs Air Force Auxiliary Field, Nevada, their normal training
site. The flight had been airborne for approximately twenty minutes and had
accomplished four routine maneuvers in prebriefed sequence before initiating a
line abreast loop maneuver. During the final portion of the mansuver, alil four
aircraft hit the ground and were destroyed. A1l four aircrew members were
fatalities.

12 AUTHERTICA

AF FoRM 711 PREvious EDITION 13 O83CLETE.

CESTI£1CAYION BY fTitle) TYPED WNAME AMND GRADE
Board President GERALD D. LARSOHN -

S : 3 ere] 5

Brigadier General, USAF et ;
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'When filled in)

.

AIRCRAFT FLIGHT MISHAP REPORT

(To be filled out for principal aircraft involved. 4 ppropriate items only should be filled out on secondary aircraft )

1. MISHAP CLASS 2. ACFT MDS & 3. DATE 4. UNIT CONTROL NO. 5. ACFY ASSIGNMENT/STATUS
m & D 8 SERIAL NO. coDpE
0c X} oesT T38-A 68-8156 (18 Jan 82 USAFADS/1-A-1 S57FWW, MNELLIS AFB, NV
PILOT(S) INVOLVED (FLIGHT CREW)T
6. OPERATOR AT CONTROLS

A. LAST NAME, INITIALS

LOWRY, NORMAN L., III

B. COMPONENT

REGULAR AIR FORCE

POSITION IN AIRCRAFT AT TIME OF MISHAP

C.
X }'RONT SEA":[ [LEFT SEATl ] REAR SEAT[ !RIGHT SEAT

u.s.

IJUMP SEAT

‘D. NATIONALITY

K. AGE

F. MAJCOM, NAF, DIV, WG, SQ ASSIGNED

TAC, TFWC, 57FWW, USAFADS

§
|

OTHER PILOT

B. COMPONENT

A. LAST NAME, INITIALS ‘
f
€ POSITION IN AIRCRAFT AT TIME OF MISHAP D.NATIONALITY £ AGE
t
FRONT SEAH ILEFT SEAT ] I REAR sEATl IR'G“T SEAT ] JUMP SEAT H !
F. MAJCOM, NAF, DIV, W5, 53 ASSIGNED G.MAJCOM, NAF, DIV, WG, 3G ATTACHED FOR ?;LVIFE\: li
| \
! u‘
f |
1
2 H
L OTHER PILOT : t :
A. LAST NAME, INITIALS 8. COMPONENT I {
i
SR .
c. POSITION IN AIRCRAFT AT TIME OF MISHAP D. NATIONALITY E. rGE .
Frontseat  [rerrseat] [rearsea] [richr seat|  [sumeszar 51

F. MAJCOM, NAF, DIV, WG, SQ ASSIGNED

G. MAJCOM, RAF, DIV, WG, SQ ATTACHED FOR

OTHER PILOT

A. LAST NAME, INITIALS

B. COMPONENT

37 b

G. MAJCOM, NAF, DIV, WG, SQ ATTACHEDR FOR PLYING

X e

o | e
=
<
o2
3}

-
Sy

c. POSITION IN AIRCRAFT AT TIME OF MISHAP D. NATIONALITY E. AGE ’ |
fronTseat| | Lervseat] |[Rrzarsear] [riGHT seaT [ sumr sear f ;
F. MAJCOM, NAF, DIV, WG, SQ ASSIGNED G. MAJCOM, NAF, DIV, WG, 5Q ATTACHED FOR FLYING '1
_ 1 |
10. CLEARANCE i L
From NELLIS AIR FORCE BASE, NEVADA to NELLIS AIR FORCE BASE,NEVADA
[ VFR iX lIFH [X[LOCAI— ] [ rrroer ] DIRECT T Jamrwars I TNOCLEARANCE [ In-
1. DURATION OF FLIGHT 12. TYPE OF MISSION 13. ALTITUDE/ELEVATION N
HOURS TENTHS 5-5
0 - 3 AERIAL DEMONSTRATION TRAINING 3123 FEET . !
14. PHASE OF OPERATION 15. TYPE OF MISHAP
ACROBATICS COLLISION WITH GROUND
16. METEOROLOGICAL CONDITIONS Rume CISIMULATED imMc DS RANTITION
Oimc OonTor [OVFR IN IMC CONDITIONS
17. AIRFIELD DATA APPLICABLE TO TAKEOFF AND LANDING MISHAPS OCCURRING WITHIN 2 MILES OF AIRFIELD
A. FIELD ELEVATION (Feet) B. COMPOSITION OF RUNWAY :
[0 aseHaLT [] cONCRETE ([JorHeR(Specify) '
C. LENGTH OF RUNWAY D. RUNWAY HEADING|E. DISTANCE OF TOUCHDOWRN F. SURFACE CONDITION
(Feer) FROM RUNWAY (Feet) 7 7
- OTHER (Specify)
[QJory [JweT
G.LENGTH OF OVERRUN H. COMPOSITION OF OVERRUN 1. BARRIER ]
(Specify) TVPE USED LOCATION
Jves (JNO
J. CONDITIONS AFFECTING OCCURENCE (For example, tvpe of instrument or lighting approach used, obstrucrions, barrier, airspeed, gross
weight, forced landing )
]l/ more than four pilots are involved (Flight Crew) report same in[urman‘u: required on additional sheet for each.
AF "°"™ 711b rrevious EDITION IS OBSOLETE. ' 7 " When filled in)

SEP 78
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‘When filled in)

c

(Tu be filled out for principal aircraft involved. A pprop

AIRCRAFT FLIGHT MISHAP REPORT

riate items only should be fllled out on secondary aircraft )

1. MISHAP CLASS 2. ACFT MDS & 3. DATE 4. UNIT CONTROL NO. 5. ACFT ABSIGNMENT/STATUS
@ a ] SERIAL NO. cooe
Oc [ oest T38-A 68-8184| 18 Jan 82 USAFADS/1-A-1 57FWW, NELLIS AFB, NV
PILOT(S) INVOLVED (FLIGHT CREW)]
§. OPERATOR AT CONTROLS

A. LAST NAME, INITIALS

MAYS, WILLIAM T.

B. COMPONENT

REGULAR AIR FORCE

C POSITION IN AIRCRAFT AT TIME OF MISHAP

D. NATIONALITY E. AGE

XFRONT SEATI ILEFT SEATI IREAR SEAT[ IRIGHY SEAT

]JUMPSEAT U.S. ‘ 32

F. MAJCOM, NAF, DIV, WG, SQ ASSIGNED

TAC, TFWC, 57FWW, USAFADS

G.MAJCOM, NAF, DIV, WG, 5Q ATTACHED FOR FLYING

7.

OQOTHER PILOT

A. LAST NAME, INITIALS

B. COMPONENT

POSITION IN AIRCRAFT AT TIME OF MISHAP

D. NATIONALITY &. AGE

C:
}‘TRONT SEA

'I‘{ ]LEFT SEAT [ ] REAR SEAT{ I RIGHT SEAT

JUMP SEAT

F. MAJCOM, NAF, DIV, WG, SQ ASSIGNED

G. MAJCOM, NAF, DIV, WG, SQ ATTACHED FOR FLYING

c.

OTHER PILOT

A, LAST NAME, INITIALS

B. COMPONENT

{ o4 POSITION' IN AIRCRAFT AT TIME OF MISHAP

D. NATIONALITY E. AGE

#RDNT SEATI ] LEFT SEATl I REAR SEAT{

[ RIGHT SEAT

IJUMP SEAT

F. MAJCOM, NAF, DIV, WG, SQ ASSIGNED

G. MAJCOM, NAF, DIV, WG, 5Q ATTACHED FOR FLYING

9. OTH

ER PILOT

A. LAST NAME, INITIALS

B. COMPONENT

POSITION IN AIRCRAFT AT TIME OF MISHAP

D. NATIONALITY E. AGE

Fnon-r s:rr[ ] LEFT SEATL LREAR se;n{ TRIGHT SEAT

l JUMP SEAT

F. MAJCOM, NAF, DIV, WG, SQ ASSIGNED

L

G. MAJCOM, NAF, DIV, WG, S@ ATTACHED FOR FLYING

10. CLEARANCE
rrom NELLIS AIR FORCE BASE, NEVADA To NELLIS AIR FORCE BASE, NEVADA

VFR IXIDFH IXILOCAL ] [ prvorr IDIRECT LJAIRWA‘IS | [NOCLEARANCE [ Ina
1. DURATION OF FLIGHT 12. TYPE OF MISSION 13. ALTITUDE/ELEVATION
HOURS TENTHS 5-5

AERIAL DEMONSTRATION TRAINING

3123 -FEET

14. PHASE OF OPERATION

ACROBATICS

1S. TYPE CF MISHAP

COLLISION WITH GROUND

16. METEOROLOGICAL CONDITIONS

OrransiTiON

COVFR IN IMC CONDITIONS

OsimuLATED iMC
Oon Tor

Klvmc
Oimc

17.

AIRFIELD DATA APPLICABLE TO TAKEOFF AND LANDING MISHAPS OCCURRING WITHIN 2 MILES OF AIRFIELD

B. COMPOSITION
O AsPHALT

A.FIELD ELEVATION (Feet)

OF RUNWAY

[ coNcRETE [JoTHER(Specify)

C. LENGTH OF RUNWAY D. RURNWAY HEADING

E. DISTANCE OF TOUCHDOWN

F, SURFACE CONDITION

(Feer) FROM RUNWAY (F¢
URWAY (Feet) OTHER [Specifv)
Jory [(OwerT
G.LENGTH OF OVERRURN M. COMPOSITION OF OVERRUN IR BARRIER
(Specify) TVFE USED LOCATION
(lv&s [(JNO

weight, forced landing)

4. CONDITIONS AFFECTING OCCURENCE (For example, type of instrument or lighting approach used. obstrucrions, barricr, airspeed, gross

llf more than four pilots are involved (Flight Crew) report same information required on additional sheet for each.

FORM
SEP 78

AF 711b

PREVIOUS EDITION I8 OBSOLETE.

When fllied in)
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When filled in)

(

AIRCRAFT FLIGHT MISHAP REPORT

(To be filied out for principal aircraft involved. 4 ppropriate items only should be fllled out un secondary aircraft )

1. MISHAP CLASS 2. ACFT MDS & 3. DATE 4. UNIT CONTROL NO. 5. ACFT AGSIGNMENT/STATUS
@ A D 8 SERIAL NO, CODE
Oc ¥ oEsT T38-A 68-8176 18 Jan 82 USAFADS/1-A-1 57FWW, NELLIS AFB, NV
PILOT(S) INVOLVED (FLIGHT CREW}I
3 OPERATOR AT CONTROLS

A. LAST NAME, INITIALS

PETERSON, JOSEPH N., III

B. COMPONENT

REGULAR AIR FORCE

POSITION IN AIRCRAFT AT TIME OF MISHAP

D. NATIONALITY E. AGE

C.
XFRONT SEAT‘I LEFT SEAT] iREAR SEATI

]RIGHT SEAT

]JUMP SEAT U,S. 32

F. MAJCOIN, NAF, DIV, WG, SQ ASSIGNED

TAC, TFWC, 57FWW, USAFADS

G.MAJCOM, NAF, DIV, WG, SQ ATTACHED FOR FLYING

~
7. OTHER PILOT ]
A. LAST NAME, INITIALS B. COMPONENT -
c. POSITION IN AIRCRAFT AT TIME OF MISHAP D. NATIONALITY E. AGE
FRONT SEA1{ ILEFT SEAT ] ] REAR SEA‘I‘I l RIGHT SEAT JUMP SEAT
F. MAICOM, NAF, DIV, WG, SQ ASSIGNED G. MAJCOM, NAF, DIV, WG, SQ ATTACHED FOR FLYING
4
8. OTHER PILOT i
A. LAST NAME, INITIALS B. COMPONENT : i
c. POSITION IN AIRCRAFT AT TIME OF MISHAP D. NATIONALITY E. AGE
F‘RONT SEATI l LEFT SEAT] l REAR SEAY{ [ RIGHT SEAT ]JUMF SEAT
F. MAJCOM, NAF, DIV, WG, SQ ASSIGNED G. MAJCOM, NAF, DIV, WG, S@ ATTACHED FOR FLYING
9. OTHER PILOT
A. LAST NAME, INITIALS B. COMPONENT -
c. POSITION IN AIRCRAFT AT TIME OF MISHAP D. NATIONALITY E. AGE ]

RONT SEAT[

[LEFTSEAT[ lREARssA'xj ]RIGNTSEAT

[sume sear

F. MAJCOM, NAF, DIV, WG, SQ ASSIGNED

G.MAJCOM, NAF, DIV. WG, SQ ATTACHED FOR FLYING

10, CLEARANCE ‘ B
FRoM  NELLIS AIR FORCE BASE, NEVADA o NELLIS AIR FORCE BASE, NEVADA
—J VFR l XJlFR l XILOCAL T_[ PT TO PT lnmtcr [ [AIRWAVS | [NOCLE&RANCE T INA
11 DURATION OF FLIGHT 12. TYPE OF MIBSION 13. ALTITUDE/ELEVATION
HOURS TENTHS 5-5

0 3 AERIAL DEMONSTRATION TRAINING 3123 FEET

14, PHASE OF OPERATION

15. TYPE OF MISHAP

ACROBATICS COLLISION WITH GROUND
16. METEOROLOGICAL CONDITIONS mVMC D’IHULATED IMC COTRANSITION
Oimc [Oon Tor [JVFR IN IMC CONDITIONS

17.

AIRFIELD DATA APPLICABLE TO TAKEOFF AND LANDING MISHAPS OCCURRING WITHIN 2 MILES OF AIRFIELD

A.FIELD ELEVATION (Feet)
] AsPHAaLT

B. COMPOSITIOR OF RUNWAY

[ coNCcREYE [JoTHER(Specify)

C. LENGTH OF RUNWAY D. AUNWAY HEADING

E.DISTANCE OF TOUCHDOWN | .

SURFACE CONDITION

(Feet) FROM R WAY (F -
UNWAY (Feet) OTHER (Specify)
OeryY [JwerT
G. LENGTH OF OVERRURN H. COMPOSITION OF OVERRUN 1 BARRIER
(Specify) TVPE USED LOCATION
[Jves (JNo

weight, forced landing)

J. CONDITIONS AFFECTING OCCURENCE (For example, type of instrument or lighring approach used, obstrucrions, barrier, airspeed, gross

]I/' maore than four pilots are involved (Flight Crew} report same information required on additional sheet for each.

AF o7 711b

PREVIOUS EDITION IS OBSOLETE.

(When flled in}

C-3
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When fllled in)

(,

AIRCRAFT FLIGHT MISHAP REPORT

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

1. MiSHAP CLASS 2. ACFT MDS & 3. DATE 4. UNIT CONTROL NO. 3. ACFT ABSIGNMENT/STATUS
® A D 8 SERIAL NO, ; CODE
0O c [ oest T38-A 68-8175] 18 Jan 82 USAFADS/1-A-1 57FWW, NELLIS AFB,

PILOT(S) INVOLVED (FLIGHT crew)’

6.

OPERATOR AT CONTROLS

A. LAST NAME, INITIALS

MELANCON, MARK E.

B. COMPONENT

REGULAR AIR FORCE

POSITION IN AIRCRAFT AT TIME OF MISHAP

D. NATIONALITY E.AGE

}RONT SEATL [LEFT SEAT] ]REAR SEAT;.

IRIGH‘I" SEAT

U.S. 31

IJUMP SEAT

F. MAJCOM, NAF, DIV, WG, SQ ASSIGNED

TAC, TFWC, 57FWW, USAFADS

G.MAJCOM, NAF, DIV, WG, 5Q ATTACHED FOR FLYING

OTHER PILOT

A. LAST NAME, INITIALS

B. COMPONENT

(= POSITION IN AIRCRAFT AT TIME OF MISHAP

D. NATIONALITY E. AGE

i

FRONT SEAT{ ILEFT SEAT l ] REAR SEA‘IT [ RIGHT SEAT

JUMP SEAT

F. MAJCOM, NAF. DIV, WG, SQ ASSIGNED

G.MAJCOM, NAF, DIV, WG, 5Q ATTACHED FOR ALY!ING

OTHER PILOT

A. LAST NAME, INITIALS

B. COMPONENT

(-8 POSITION IN AIRCRAFT AT TIME OF MISHAP

D. NATIONALITY E. AGE

FRONT SEATI I LEFT SEAY[ ! REAR SEA'd J RIGHT SEAT

[JUMP SEAT

MAJCOM, NAF, DIV, WG, 5Q ASSIGNED

N

G. MAJCOM, NAF, DIV, WG, SQ ATTACHED FOR FLYING

OTHER PILOT R ;

LAST NAME, INITIALS

>

B. COMPONENT 4

i

c. POSITION IN AIRCRAFT AT TIME OF MISHAP

D. NATIONALITY

F‘RONT SEAT{ ] LEFT SEAT]

| rEar szat] Tmcwr SEAT |

=. fcs
] sume saar

F. MAJCOM, NAF, DIV, WG, SQ ASSIGNED

G. MAJCOM,. NAF, DIV, WG, SQ ATTACHEDR FOR !TLYING

!

i

10, CLEARANCE ]
rrom  NELLIS AIR FORCE BASE, NEVADA To NELLIS AIR FORCE BASE, NEVADA

[ VFR } X Jrem I XlLocm.. ] [ rrroer [oirecT ] JTAamwavs [ [uocLearance | [~
1. DURATION OF FLIGHT 12. TYPE OF MISSION 13. ALTITUDE/ELEVATION
HOURS TENTHS 5-5 t

0 3 AERTAL DEMONSTRATION TRAINING 3123 FEET

14, PHASE OF OPERATION 15. TYPE OF MISHAP "

ACROBATICS _ COLLISION WITH GROUND
16. METEOROLOGICAL CONDITIONS Blume I s MAE ATED 3G OtransiTion

Oimc Oownvyor [JVFR IN IMC CONDITIONS

17.

AIRFIELD DATA APPLICABLE TO TAKEOFF AND LANDING MISHAPS OCCURRING WITHIN 2 MILES OF AIRFIELD

A.FIELD ELEVATION (Feet)

B. COMPOSITION OF RUNWAY )
~
[ aseHAaLTY

[0 concreEY& [OoTHER(Specify)

C. LENGTH OF RUNWAY D. RUNWAY HEADING

E. DISTANCE OF TOUCHDOWN F.

SURFACE CONDITION

(Feet) ;
FROM RUNWAY (Feet) STHER [Specifv]
{Jory [JweT
G.LENGTH OF OVERRUN H. COMPOSITION OF OVERRUN i BARRIER
(Specify) VFE USED LOCATION
[lves (JNO

weight, forced landing}

4. CONDITIONS AFFECTING OCCURENCE (For example, type of instrument or lighting approach used, obsmructions, barrier, airspeed. gross

II/ mare than four pilots are involved (Fligit Crew) report same information required un edditional sheet for each

FORM
SEP 79

AF 711b

PREVIOUS EDITION IS OBBGLETE.

When fllled in)

C-4



N
filled in)
=
AIRCRAFT MAINTENANCE AND MATERIEL REPORT
1. AIRCRAFT SERIAL NUMBER 2. MISSION DESIGN AND SERIES (MDS)
!
68-8156 T-33A-N0-75
3. H1STORICAL DATA
AIRCRAFT DEFICIENT PART COMPQONENT OR ACCESSORY
AIR FORCE ACCEPTANCE DATE 19 Jun 69 NOUN N/A
TOTAL FLIGHT HOURS 4980.8 PART NUMBER
LAST OVERHAUL DATE N/A T.0. REFERENCE
OVERHAULING ACTIvITy(Name & Loc) N/A F1GURE
HOURS SINCE OVERHAUL N/A INDEX
HOURS SINCE LAST SCHEDULED INSP, ]469 WORK UNIT CODE
DATE OF LAST SCHEDULED INSPECTION 20 Aug 8] TDR REQUESTED YES Ne ve o
TYPE OF LAST SCHEDULED INSPECTION 16 PR MDR SUBMITTED YES NO YES NG,
DATE ASGNED PRESENT ORGN. 28 Feh 74 MDR NUMBER
ARGN. TRANSFERRED FROM ’3575 PTN MIP NUMBER
.
Vance AFB, OK EnGine
(Complete a Column for each Engine)
INSTALLED POSITION #1 #2
ENGINE MODEL AND SERIES J85-GE-GH J85-GE-5H
ENGINE SERIAL NUMBER GE 232-807 GE 231-869
TOTAL ENGINE HOURS 3431.2 537358.9
NUMBER OF MAJOR OVERHAULS - 1 2
HRS SINCE LAST MAJOR OVERHAUL 15062 1869 .57
DATE OF LAST OVERHAUL 13 Jun 74 24 May 74
OVERMAUL ACTIVITY Teledyne Neosho|Teledyne Neosho
DATE LAST INSTALLED 5 Mar 8] -15 Dec 81
HOURS SINCE LAST INSTALLED 272.3 21.6
DATE OF LAST SCHEDULED INSPECTION 4 Mar 81 10 Jul 81
TYPE OF LAST SCHEDULED INSPECTION HPO PE
FUEL (Type & Octane Rating) JP-4 JP-4
TDR REQUESTED On Site On Site ___J
4. SOAP SAMPLES
N/A (Engine, CSD, Gearbox or APU failure of which occurred or was suspected)
ITEM AND SERIAL NUMBER
HOURS SINCE HOURS SINCE
FE|CRIAG |AL jculsn [MG | T1 FE[cR|AG|AL | ct MG [TI ~
O/H O1L CHANGE 0/H OIL CHANGE
5. DAMAGED AIRCRAFT‘ )
(Fusnish complete damage information under Tab ‘L', See AF Form 711h)
A
DAMAGE TO AIRCRAFT MANHOURS TO REPAIR COST (ESTIMATE)
DESTROYED OR DAMAGED BEYOND ECONCMICAL REPAIR ) 307, 00 X
/s
D SUBSTANTIAL [:] MINOR D LESS THAN MINOR OR NONE N/A _Nfﬁ\ p
FI1RE DATA 2
8. To be completed when fire or chemical explosion occurs, not resulting (M\ZAJ«-)’VU
N/A . i
from ground impact. Indicate: P - Probable or K - Known, in squares)
A. MATERIEL FAILURE CAUSING THE FIRE 8. IGNITION SOURCE c. COMBUSTIBLE MATERIAL
ELECTRICAL PROPULSION ELECTRICAL f;f;:%itfg;p CARGO nYDRAULIC
SYSTEM SYSTEM SYSTEM FLUID
NING o [
FUEL SYSTEM BLEED AIR PNEUMATIC OTHER (Specify) ELECTRICAL IN- LUSRICATING
SYSTEM SYSTEM SULATION oI
HYDRAULIC OTHER (Specify) PROPULSION EXPLOSIVES OTHER
SYSTEM SYSTEM (Specify)
PNEUMATIC UNKOWN BLEED AIR UNKNOWN FUEL. UNKNOWN
SYSTEM
2. LOCATION OF INITIAL FIRE
KNOWN PROBABLE KNOWN PROBABLE KNOWN PROBABLE
BAGGAGE COMPARTMENT AFT OF FIREWALL WHEEL WELL
BOMB BAY FORWARD OF FIREWALL CARGO-PASSENGER COMPARTMT,
COCKPIT OR CREW QUARTERS ROCKET POD OTHER (Specify)
ENGINE SECTION TIRE, WHEEL OR BRAKE unknown [ ]
8. MISCELLANECUS CHEMICAL EXPLOSION DATA
KNOWN |{PROBABLE KNOWN |PROBABLE
B WA FF T
INITIAL IGNITION OCCURRED IN AN EXPLOSIVE INTENSETY OF [EXRLO SHON 504 'C'E”_ o
MAKNER, PRIOR 15 EROUND INFACH o CAUSE OR APPRECIABLY CONTRIBUTE TO IN
FLIGHT AIRFRAME BREAK-UP.
EXPLOSION OCCURRED AFTER FIRE & BEFORE GAD | MP ACT. OTHER SIGNIFICANT DATA (Specify)
EXPLOS|ON OCCURRED SUBSEOUENT TO GROUND IMPACY. UNKNOWN OR NOT AVAILABLE
B h - filled in)

FORM
AUG /5

AF 71lc

PREVIOUS EDITION IS 08SOLEZTE.
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¢

filled in)
AIRCRAFT MAINTENANCE AND MATERIEL REPORT
1. AIRCRAFT SERIAL NUMBER 2. MISSION DESIGN AND SERIES (MDS)
68-8184 T-38A-N0-75
3 HISTORICAL DATA
AIRCRAFT DEFICIENT PART COMPONENT OR ACCESSORY
AIR FORCE ACCEPTANCE DATE 17 Sep 69 NOUN N/A
TOTAL FLIGHT HOURS 4927.8 PART NUMBER -
LAST OVERHAUL DATE /A T.0. REFERENCE
OVERHAULING ACTIVITy(Name &Loc) iy /A FIGURE
HOURS SINCE OVERKAUL /A INDEX
HOURS SINCE LAST SCHEDULED INSP. 119.8 WORK UNIT CODE
DATE OF LAST SCHEDULED INSPECTION o 7,)1 81 TOR REOQUESTED YES NO Yes o
| TYPE OF LAST siEOULED INSPECTION (16 PF MDR SUBMITTED YES NO YES ~o
DATE ASGNED PRESENT ORGN. ]4 Mar 74 MDR NUMBER
NRGN. TRANSFERRED FROM ]Afh FT]AI MIP NUMBER
CoTumbus AFB, MSnGiInEe
(Complete a Column for each Engine)
INSTALLED POSITION #‘JI #2
ENGINE MODEL AND SERIES J85-GE-5H J85-GE-5H
ENGINE SERiAL numeER GE 231-874 GE_232-218
TOTAL ENGINE HOURS 5897.8 5418.6
NUMSER OF MAJOR OVERHAULS 3 2
HRS SINCE LAST MAJOR OVERHAUL B26.2 752.8
DATE OF LAST OVERHAUL 10 Jun 77 13 Jan 77
OVERHAUL ACTIVITY Teledyne NeosholTeledyne Neasha
DATE LAST- INSTALLED 20 Nov 81 20 Nov
HOURS SINCE LAST INSTALLED 3.9 23.9
DATE OF LAST scHEDULED InsPEcTIion P8 Sep 81 5 Nov 81
TYPE OF LAST SCHEDULED INSPECTION PFE - PE
FUEL (Type & Octans Rating) JP-4 JP-4
TOR REQUESTED Dn Site On Site.
4, SOAP SAMPLES
N/A (Engine, CSD, Gearbox or APU failure of which occurred or was suspected)
ITEM AND SERIAL NUMBER -
HODRY: ShNeE FE[CR|AG |AL | cu|sN |G | Tt HOURS SINCE FE{CR|AG AL | cufsn|ms |11 .
o/H 0IL CHANGE O/H OfL CHANGE
s. N/A )  DAMAGED AIRCRAFT
(Furnish complete damage information under Tab L', See AF Form 711h)
DAMAGE TO AITRCRAFT MANHOURS TO REPAIR COST (ESTIMATE)
DESTROYED OR DAMAGED BEYOND ECONOMICAL REPAIR 43 0o~
D SUBSTANTIAL D MiNOR [ ] LESS THAN MINOR OR NONE N/A
. » FIRE DATA } ]
. (To be completed when fire or chemical explosion occurs, not resulting
from ground impact. Indicate: P - Probable or K - Known, in squares)
A. MATERIEL FAILURE CAUSING THE FIRE | 8. IGNITION SOURCE c. COMBUSTIALE WATERIAL
ELECTRICAL PROPULSION ELECTRICAL e s CARGO nYDRAULIC
SYSTEM SYSTEM SYSTEM wne FLUID
FUEL SYSTEM BLEED AIR PNEUMATIC OTHER (Specify) ELECTRICAL IN- LUBRICATING
SYSTEM SYSTEM SULATION oIL
HYDRAUL | C OTHER (Specify) PROPULSION EXPLOSIVES OTHER
SYSTEM SYSTEM (Specify)
PHEUMATIC UNKOWN BLEED AIR UNKNOWN FUEL UNKNOWN
SYSTEM
7- LOCATION OF INITIAL FIRE
KNOWN [PROBABLE KNOWN |PROBABLE KNOWN | PROBABLE
BAGGAGE COMPARTMENT AFT _OF FIREWALL WHEEL WELL
B0MB BAY FORWARD OF FIREWALL CARGO-PASSENGER COMPARTMT .
COCKPIT OR CREW QUARTERS ROCKET POD OTHER (Specify)
ENGINE SECTION TIRE, WHEEL OR BRAKE UNKNOWN [ ]
3 MISCELLANEOUS CHEMICAL EXPLOSION DATA
KNOWN |PROBABLE KNOWN |PROBABLE
INITIAL IGNITION OCCURRED IN AN EXPLOSIVE| é::g:Sé;n::wgé:kgfjfugo:::‘:55;':?7:_”
MANNER PRIOR TO GROUND IMPACT. RRp S s it Wi |
EXPLOSION OCCURRED AFTER FIRE & BEFORE GRD IMP ACT, OTHER SIGNIFICANT DATA (Specify)
EXPLOSION OCCURRED SUBSEQUENT TO GROUND IMPACT. UNKNOWN OR NOT AVAILABLE
AF Acgq:s 71le PREVIOUS EDITION IS O8SOLETE. D-2 BUS. BOVE. . e v s s 5a hf‘g!i'")



N
( (
- filled in)
AIRCRAFT MAINTENANCE AND MATERIEL REPORT
1. AIRCRAFT SERIAL NUMBER 2. MISSION DESIGN AND SERIES (MDS)
68-8176 T-38A-N0-75
= HISTORICAL DATA
AIRCRAFT DEFICIENT PART COMPONENT OR ACCESSORY =
AIR FORCE ACCEPTANCE DATE 18 Augq 69 NOUN N/A
TOTAL FLIGHT HOURS 5078.9 PART NUMBER
LAST OVERHAUL DATE N/A T.0. REFERENCE
OVERHAULING ACTIVITy(Name & Loc) N/A F1GURE
HOURS SINCE OVERHAUL N/A INDEX
HOURS SINCE LAST SCHEDULED INSP. 15.5 WORK UNIT CODE
DATE OF LAST SCHEDULED INSPECTION 17 Dec 8] TOR REQUESTED YES NO YES NO
TYPE OF LAST SCHEDULED INSPECTION |17 PE MDR SUBMITTED YES NO YES NO
DATE ASGNED PRESENT ORGN. 5 pr 74 MDR NUMBER
NRGN. TRANSFERRED FROM 64th FTW MIP NUMBER
Reese AFB, TX ENGINE
(Complete a Column for each Engine)
INSTALLED POSITION #1 #2
ENGINE MODEL ANDO SERIES J85—GE—5L J85-GE-5H
ENGINE SERIAL NUMBER GE 230-895 GE 231-862 5
TOTAL ENGINE HOURS 5888.8 5915.9
NUMBER OF MAJOR OVERHAULS 2 3
HRS SINCE LAST MAJOR OVERKAUL [237Q9 8 1823.9
DATE OF LAST OVERKAUL 29 Mav 71 5 May 74
OVERHAUL ACTIVITY Geaso/Strother [Teledyne Neosho
DATE LAST INSTALLED 17 Dec 81 28 Dec 21
HOURS SINCE LAST INSTALLED 16.2 15.5
0ATE OF LAST scheouLeo InspecTion |24 Jul 81 18 Sep 80
TYPE OF LAST SCHEDULED INSPECTION PE PE
FUEL (Type & Octane Rating) -4, JP—4
TOR REQUESTED On Site On Site
4. SOAP SAMPLES
N/A (Engine, CSD, Gearbox or APU failure of which occurred or was suspected)
I TEM AND SERIAL NUMBER
HOURS SINCE HOURS SINCE
FE|CR|AG [AL [ cu|sN MG | 71 FE|CR|AG AL | cu| on|MG[TI
0/H OIL CHANGE 0/H 01L CHANGE
s. N/A w  DAMAGED AIRCRAFT
(Furnish complete damage information under Tab ‘L', See AF Form 711h)
@AGZEE:Q:Y’:(D:R::TDAMAGED MANHOURS TO REPAIR COST (ESTIMAYE)
BEYOND ECONOMICAL REPAIR %‘//‘5 o7, w02
[J susstantiaL ] minor [ Less tHan minor or nowe N/A givas §
FIRE DATA
L (To be completed when fire or chemical explosion occurs, not resulting
from ground impact. Indicate: P - Probable or K - Known, in squares)
A. MATERIEL FAILURE CAUSING THE FIRE | 8. IGNITION SOURCE c. COMBUSTIBLE MATERIAL
ELECTRICAL PROPULSION ELECTRICAL f;f;:?vﬁtfg;h CARGO HYDRAULIC
SYSTEM SYSTEM SYSTEM NING Futo |
FUEL SYSTEM BLEED AIR PNEUMATIC OTHER (Specify)|. ELECTRICAL IN- LUBRICATING
YSTEM SYSTEM SULATION oIL
HYDRAULIC OTHER (Specify) PROPULSION EXPLOSIVES OTHER
SYSTEM SYSTEM (Specify)
PNEUMATIC UNKOWN BLEED AIR UNKNOWN FUEL UNKNOWN
SYSTEM
7. LOCATION OF INITIAL FIRE
KNOWN |PROBABLE KNOWN |PROBABLE KNOWN |PROBABLE
BAGGAGE COMPARTHENT AFT OF FIREWALL WHEEL WELL
BOMB BAY FORWARD OF F|REWALL CARGO=-PASSENGER COMPARTMT.
COCKPIT OR CREW QUARTERS ROCKET POD OTHER (Specify)
ENGINE SECTION TIRE, WHEEL OR BRAKE unknows [ )
8. MISCELLANEOUS CHEMICAL EXPLOSION DATA
KNOWN {PROBABLE KNOWN PROBABLE
INITIAL IGNITION OCCURRED IN AN EXPLOSIVE CAUSE OB APRRECIABLY CONTRIBUTE 1o 1N~
FLIGHT AIRFRAME BREAK-UP.
EXPLOSION OCCURRED AFTER FIRE A BEFORE GRD | MP ACT. OTHER SIGNIFICANT DATA (Specify)
EXPLOSION OCCURRED SUBSEQUENT TO GROUND IMPACT. UNKNOWN OR NOT AVAILABLE
AF FOmM 711C  raevious eoiTion Is ossoveTes D-3 . % us. covt :l:iida':’)
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c

(When filled in)

AIRCRAFT MAINTENANCE AND MATERIEL REPORT
1« AIRCRAFT SERIAL NUMBER 2+ MISSION DESIGN AND SERIES (MDS)
68-8175 T-38A-NO-75
3. HISTORICAL DATA
AIRCRAFT DEFICIENT PART COMPONENT OR ACCESSORY
A1R FORCE ACCEPTANCE DATE 27 Aug 69 NOUN N/A
TOTAL FLIGHT NOURS 5136.5 PART NUMBER -
LAST OVERHAUL DATE N/A T.0. REFERENCE ]
OVERHAULING ACTIvITy(Name & Loc) [N /] F I GURE E
HOURS SINCE OVERHAUL N/A INDEX l
HOURS SINCE LAST SCHEDULED INSP, 16.3 WORK UNIT CODE
DATE OF LAST SCHEDULED INSPECTION ]6 Dec 8] TDR REQUESTED YES NO YES NO
TYPE OF LAST SCHEOULED INsPecTION |17 PE MDR SUBMITTED YES NO YES NO
DATE ASGNED PRESENT ORGN. 16 EEb 74 MDR NUMBER
NRGN. TRANSFERRED FROM 38th FIW MIP NUMBER
Laredo AFB, TX encine .
© (Complete a Column for each Engine)
INSTALLED POSITION #] #2
ENGINE MODEL AND SERIES J85-GE~5A J85-GE-5H -
ENGINE SERIAL NUMBER GE 231-606 GE 231-093
TOTAL ENGINE HOURS 5535.4 6174.0
NUMBER OF MAJOR. OVERHAULS ? 2
HRS SINCE LAST MAJOR OverdauL |]RH3 4 1211.1
DATE OF LAST OVERHAUL 16 May 74 21 Jun 74
OVERHAUL ACTIVITY Teledyne Neosho| Teledyne Neosho
DATE LAST INSTALLED 15 Oct 81 4 Dec 81
HOURS SINCE LAST INSTALLED £9.4 25.3
DATE OF LAST scHEDULED INSPECTION 23 Jun 80 26 Jul 81
TYPE OF LAST SCHEDULED INSPECTION |HD() HPQ
FUEL (Type & Octane Rating) JP_4 JP_4
ToR REQuEsTED On Site On Site
4, SOAP SAMPLES
N/A (Engine, CSD, Gearbox or APU failure of which occurred or was suspected)
I TEM AND SERIAL NUMBER
HOUNS ZINCE FE|CR|AG [AL [cu|sN[me [ T1 LerE it FE|CRIAG|AL | cuf 5N M| Ty -
O/H OIL CHANGE 0/H OIL CHANGE :
>+ N/A (Furnish complete damage Informetinn undas Tob “L' Ses AF Farm 711h)
DANAGE 7O [ALECRART MANHOURS TO REPAIR COST (ESTIMATE)
DESTROYED OR DAMAGED BEYOND ECONOMICAL REPAIR ,&/‘jﬁ 7 0@
D SUBSTANTIAL D MINOR D LESS THAN MINOR OR NONE N/A : ‘ 7
FIRE DATA ]
8. (To be completed when fire or chemical explosion occurs, not resulting
from ground impact. Indicate: P - Probable or K - Known, jin squares)
A. MATERIEL FAILURE CAUSING THE FIRE | 8. IGNITION SOURCE c. COMBUSTIALE MATERIAL
ELECTRICAL’ PROPULSION ELECTRICAL i:f;:i\jtfg;ﬁ CARGO HYDRAULIC
SYSTEM SYSTEM SYSTEM Niae Ftuto .
FUEL SYSTEM BLEED AIR PNEUMATIC OTHER (Specify) ELECTRICAL IN- LUBRICATING
SYSTEM SYSTEM SULATION oiL
HYDRAUL I C OTHER (Specify) PROPULSION EXPLOSIVES OTHER
SYSTEM SYSTEM (Specify)
PNEUMATIC UNKOWN ELE;D AIR UNKNOWN FUEL UNKNOWN
SYSTEM
7. LOCATION OF INITIAL FIRE
KNOWN |PROBABLE KNOWN [PROBABLE KNOWN |PROBABLE
BAGGAGE COMPARTMENT AFT OF FIREWALL WHEEL WELL
BOMB BAY FORWARD OF FIREWALL CARGO-PASSENCER COMPARTMT .
COCKPIT DR CREW QUARTERS ROCKET POD OTHER (Specify)
ENGINE SECTION TIRE, WHEEL OR BRAKE unkrown [ ]
8 MISCELLANEOUS CHEMICAL EXPLOSION DATA
KNOwWN [PROBABLE KNOWN |PROBABLE
INITIAL IGNITION OCCURRED IN AN EXPLOSIVE é:;i:SA;VA::REZEEE\LOZD:::|:3;:'$;E?;-To
MANNER PRIOR TO GROUKND I[MPACT. FLIGHT AIRFRAME BREAK-UP.
EXPLOSION OCCURRED AFTER FIRE & BEFORE GRD IMPACT. OTHER SIGNIFICANT DATA (Specify)
EXPLOS|ON OCCURRED SUBSEQUENT TO GROUND IMPACT. UNKNOWN OR NOT AVAILABLE
AF romi Tlle PREVIOUS EDITION IS OBSOLEYE. D-4 Y U.S. GOVERNMENT PRINTING OFFICE: 1975—623.:;/’::9‘:.)1
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AFTO FORM 781 SERIES

A review of aircraft 781 series records revealed nothing significant regarding
mishap aircraft.

DAREL M. RAY, Lt !!!, USAF

Board Maintenance Officer
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AEROSPACE FUELS LABORATORY TEST REPORT

g

ITEM TO BE TESTED

e

TEST LABORATORY AND LOCATION

K CATION NUMBER
Btas

MIT-T-5624

SAMPLE NUMBER DATE SAMPLE RECEIVED

82-F-194 ' 29 JAN 82

DATE SAMPLE TESTFO

CONTRACTOR CONTRACT NUMBER

MANUF ACTURER

SAMPLE MARKED

PURCHASE ORDER NO AND/OR NATIONAL STOCK NUMEER

SUBMITTED B ¥ %
Base Fuels; Nellis AFB, NV . Main fuel control
£ "% Plot 2430; 82-565

TEST RESULTS

IR Scan: Normal JP-4 scan

GC Scan: Normal JP-3 scan

No extraneous gigk-boiling components.
high

FSIT appears to be within acceptable. concentration

Normal boi#ling point range except low-boiling components absent.

REMARKS

Reference telecon with Chief Dodby on 1 FEB 82.

REVIEWED DY (Signalure, dale and organization aymbol)

APPROVED BY (Signature, date and organizailon symbol)

CHARLES P, LeSUEUR, chemist SFQLD 1 FEB 82

SA-ALC ,35 216 I-1
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[1ITEM TO BE TESTED

JP-4

AEROSPACE FUELS LABORATORY TEZjs REPORT

TEST LABORATORY AND LOCATION

Aerospace Fuels Laboratory, Mukilteo, WA . MIL-T-5624
DATE SAMPLE TESTED

DATE SAMPLE RECEIVED

SAMPLE NUMBER

82-F-195 29 JAN 82

CONTRACTOR

CONTRACT NUMBER

MANUFACTURER PURCHASE ORDER NO AND/OR NATIONAL STOCK NUMBER

SUBMITTED BY SAMPLE MARKED
Crashed aircraft; Main fuel Contgol

Base Fuels, Nellis AFB, NV Plot 3765; 82-566

TEST RESULTS

IR SCAN: Normal JP-4 scan’ :
FSII appears to be within acceptable concentration

GC Scan: Normal JP-4 scan : .
Normal beiling point range except low-boili ng components absent.

No extraviocus high boiling components.

REMARKS

Reference telecon with Chief Dodby on 1 FEB 82.

APPROVYED 8Y (Signafure, date &« organization wymbol)

CHARLES P. LeSUE!!, !!E, SFQLD 1 FEB 82

REVIEWED BY (Sigrnature, detc and orgoizalion 8ym5ol)

SA-ALC ,iRTs 216 o 1=2
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ITEM TO BE TESTED

* AEROSPACE FUELS LABORATORY TEST REPORT Jp-4

TEST LABORATORY AND LOCATION

Aerospace Fuels Laboratory, Mukilteo, WA

Ao HIRF R
s
B-5624

SAMPLE NUMBER

82-F-196

DATE SAMPLE RECEIVED

29 JAN 82

DATE SAMPLE TESTED

CONTRACTOR

CONTRACT NUMBER

MANUF ACTURER

FURC HASE ORDER NO AND/OR NATIONAL STOCK NUMBER

SUBMITTED BY

Base Fuels; Nellis AFB, NV

SAMPLE MARKED

Crash aircraft; Main fuel control
Plot 3640Q; 82-567

TEST RESULTS

IR Scan: Normal JP-4 scan

'GCScan: Normal JP-4 scan

FSII appears to be within acceptable concentration.

Normal boiling point range exeept bow-boiling components absent.
No extraneous high-boiling components.

REMARKS

Reference telecon with Chief Dodby on 1 FEB 82.

REVIEWED BY (Signature, dafe and orgariization symbol)

AFPPROVED BY (Slgnafure, date ard organization symbol)

CHARLES P. LeSUEUR, Chemist, SFQLD 1 FEB 82

SA-ALC JiR7Te 216



AEROSPACE FUELS LABORATORY TEST REPORT e

ITEM TO BE TESTeu

TEST LABORATORY AND LOCATION

Aerospace Fuels Laboratory, Mukilteo, WA ;&

SAMPLE NUMBER

82-p=197

DATE SAMPLE RCCEIVED

29 JAN 82

CONT;ACT OR

CONTRACT NUMBER

MANUFACTURER

PURCHASE ORDER NO AND/OR NATIONAL STOCK NUMBER

SUBMITTED BY

Base Fuels; Nellis AFB, NV

SAIEEESRES Main fuel control
Crash aircraft; Plot 2430:6852; 82-568

TEST RESULTS

IR Scan: Normal JP-4 scan

GC Scan: Normal JP-4 scan

FSIT appears to be within acceptable concentration

Normal biling point range except low-boiling components absent
No extraneous high-boiling components

REMARKS

Reference telecon with Chief Dodby on 1 FEB 82.

REVYIEWED BY (Sigraiure, date and organizalion aymbol)

APPROVED BY (Signature, date aixd organization symisol)

CHARLES P. LeSUEUR, Chemist, SFQLD 1FEB 82

SA-ALC L5875 216
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SAZE 2 RUVKAAALG14 UNCLAS .

THIS #SG IN TEPEF PARTS.

PARXT CME FCR ST7FWW HTULLIS AFB NV/THUNDERBIRD SIH,
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DIR MAT MGT KELLY AFB Tx//NH//
S7FUL NELLIS AFB NV//SEF//
INFO HQ AFISC NORTON AFB CA//SER/SEF//

 HE TAC LANGLEY AFB VA//SE/DO/LE//
AFHSC BROOKS AFB TX//SGPA//

W@ AFSC ANDREUS AFB MD//IGF/DOCP//
Ha AFLC UPAFB OH//QA/IGY/LOA//
ASD UPAFB OH//SE//

' ACCT AF-ACXJRF
UNCLASEF T 0 -

FOR THUMIERBIRD nismg INVESTIGATION BOARD.

SUBJ:  LABORATORY REPURT~ PITCH TRIM ACTUATORS THUNDERBIRD NISHAR.
1. THE FOLLOLING REFORT CONCLUDES THE INVESTIGATION OF SUBJECT

CACTUATORS. ANY SUBSECQUENT CONCLUSIONS OR SCENARIOS DEVELOPED FROM
INFORNATION INCLUDED HEREIN AS TO THE CONLITION OF THESE ACTUATORS
BOULD BE CONSIDERED OUT OF CONTEXT. |

-2. - ACTUATORS TAGGED NO. 1151+ 3380, 41?5 AND 4515 UERE RECEIVED.

X“RAYED AND EXANINED. COMPOWENTS NO. 2201y 2239 AND 2291 GERE

T FRANK MUEGGE+ MMIRCCy 55277.¥C
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FOUNL T¢ BE PART QF ACTQATOR TASGED hO. 1151 AND EXANIKED WITH THAT
ACTUATOR. THE FOLLOUING ARE THE FESULTS OF THE EXARINATION.
3. ACTUATOR' KO, llSL; ACTUATOR COMPONENTS UERE EXANINKED FOR
EVIDENCE OF PRE-IMPACT FALLURE. CAPACITOR {ho. 2231} HAD FIRE
LAYAGE SUFFICIENT TO MELT SOLDERED CONNECTIONS WITH Ko EVIDENCE OF
FATLURE. CIRCUIT BOARL {NO0. 2301} HAD FIRE DAMAGE AND YAS BADLY
CHARFEDY ONE DIODE .UAS IN PLACE~ ONE [IOLE HAD CONLY ONE END REMAINING
WITH SICHS OF KECHANICAL DAMAGE. CIRCULT BOARD DID KoT HAVE
BROVISIOH FOR, CAPACITOR TIE“DdHN- ALL»SC’L?EREQ JOIKTS WERE IHZLTED.
THERE BERE KO SIGNS OF ELECTRICAL ARCINC OR OTHER EVIDENCE OF .
(COMPONENT FAILURE. MOTOR {NG. Z239F UAS INTACT LITH THE EXCEPTION
OF BRAKC ENGAGEMENT PINS THAT FAILED IN BENDING AS A RESULT OF
INPACT T0 THE BRAKE ASSEMBLY. THERE UAS N9 EVIDENCE FOUND TO
INDICATE RECHANICAL MALFUNCTION OF THE ACTUATOR.
4. ACTUATOR ”N'0~ 33A20. ACTU&TQR CARE WAS YIRTUALLY INTACT. UITH
LITTLE FIRE OR HEAT DAMAGE. ALL COMPONENTS UERE EXARINED FOR
EVIDENCE OF PRE-IMPACT FATLURE. ELECTRICAL CORPONENTS BERE
EXAMINED FOR CONDITION AND SERVICEABILITY. @0TH DICDES ON THE
CIRCUIT BOARD UERE INTACT AND IN PLACE AND ELECTRICALLY OPERATIONAL .
CAPACITOR UAS PHYSICALLY DAMAGED BUT UAS ELECTRICALLY OPERATIONAL.

FRANC MUEGGE« MNERCC~ 5kB77.YC

1-9 UNCLASSIFIED
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THERE KERE NO PROVISIONS FOR CAPAC‘IT(R TIE-DCWN. ALL SOLDERED JSOINTZ
LERE SOUND E.‘;CEPT FOR A CAPACITOR LEsD THAT Hlx',. BIEN (RACKED. ALL
JOINTS UEZRE FOUND TO BE ELECTRIC&LLY SeuhD. HoTOR WAS VIRTUALLY
INTACT EXCEPT FOR PHYSICAL DAMAGE TO THE BRAKE. BRAKE ENGAGEMENT
PINS UERL SHEARZD AND THE MOTOR SHAFY WAS BROKEN AT THE BRAKE KOTOR.
THERE UAS NO EVIDENCE FOUND TO INDICATE NECHAHICAL NMALFUNCTION OF- THE
ACTUATOR. |

" 5. ACTUATOR NO. 4175. ACTUATOR CASE WAS REMOVED AND ELECTRICAL

AND RECHANICAL COMOONENTS WERE EXAMINED FOR ANY EVIDENCE OF

PRE-IMPACT FAILURE. CIRCULT BOARD WS INSPECTED AND FOUND TO BE

- CRACKED BY EXTERWAL FORCE. CARACITON LEADS WERE FOUND SEPARATED

- FROM THE SOLDERED JOINTS OM TH'E BOARDE ONE SEPLRATED CONPLETELY .
 OME BROKE AUAY FROM THE SOLDER BUT WAS STILL IN PLACE. OME OF THE

. TUO DIODES WAS INTACT AND IN PLACE: THE OTHER DIODE WAS BROKEW WITH
LEADS SHOUING EVIDENCE OF MECHANICAL DAMAGE. CERANIC FRAGRENTS OF

" DIODE FOUND IN THE CASE WERE NOT TYPICAL OF SERVICE INDUCED FAILURE

" AND WERE 'tvpxcm. OF IMPACT DAMAGE. THE REMAINING ELECTRICAL COMPO-
NENTS INCLUDING THE MOTOR BRAKE. WERE CHECKED FOR SERVICEABILITY.

THE CAPACITOR. DIODE AND MOTOR BRAKE WERE FOUND T0 BE OPERATIOMAL.

| THE BRAKE AND DIODE WERE RE-TESTED TN A COLD CAARGER AT 9 FAMRENHELT

" FRANK MUEGGE s MMIRCC+ SE277+YC

110 UNCLASSIFIED
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AND UERT FOUNL CPERATIONAL. ACTUATOR ROTOR COULD KUT BE FULLY'

| CHECKED DUE TO IMPACT DAMAGE. ONE LEAD OF THE HOTOR. TRACED To THE |
LREA OF IKPACT LCAMAGE. DID NOT HAVE ELECTRICAL CONTINUITY.

It THAT THIS ACTUATOR DID NOT HAVE PROVISIGNS FOR CAPACITOR TIE
DOWN, ALL SOLDERED LEADS TO THE CAPACITGR UERE CXARIKED FOR EVIDEKCE
OF FATICUC FAILURE THAT CQULD POSSIBLY BE INCUCED BY VIBRATION OF
THE CiPACITER. CONVENTIONAL AND ELECTRON MICRGSCOPE EXARINATION
'FOUD KC EVIDENCE OF ANY FATIGUE FAILURE. SOLDERED CONHECTIGNS
WERT INVESTIGATED FOR SOUNDMESS AT IMPACT. SOLDERED SURFACES.

UKDER MASKIFICATIONs WERE FOUND TO BE GRAINY IN TEXTURE AND OF GRAY
 COLOR WITH y,«_nvma DEGREES OF BRIGHTNESS. THERC LERE KO SIGNS OF
ELECTRICAL ARCING. THERE WAS NO EVIDENCE OF NECHAMICAL MALFUNCTION
THAT uouLD PRECLUDE OPERATION OF THE ACTUATOR. IT IS NOTED THAT
TUQ 0F THE THREE REQUIRED BRAKE ENGAGEMENT PINS HAD FAILED PRIOR
CTO IMPACT. THIS IS EVIDENCED BY BURNISH NARKS ON THE BRAKE STATOR
SHOYING SHIFTING MOVERMENT OF THE STATOR. THE SHIFTING MOVEMENT LAS
CENTERED ADOUT THE REMAIWING PIN. IN THAT ONE PIN REMATNED. THERE
AS NG DEGRADATION OF THE BRAKE OPERATION. THERE WERE NO OTHER
SIGNS OF RECHANICAL FAILURE. ’

G. ACTUATOR KO. YSLS. Acxaxmroﬁ.gwe&gars &:z:.sxmmsp.saa:_,

UNCLAiSIFIED
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EVIBENCE ¢F PRE-IHPAC-T FAZLURE. CIRCUIT BOARD COMPONENTS BERE

EXKARINED. BOTH DIODES WERE IKTACT 4AHKD OPERA?IOHAL CAPACITOR HAS
ALSC FOUND TO BE OPER#TIO?JAL.’ HMIRES A-22 AND (-22 UERE BROXEN AT
THE BOARD AND WERE EXAMINED B8Y MICRCSCOPE TO DETERMINE C-ONDITION AT

IRPACT. UWIRE. ENDPS UERE FOUND CLEAN. WITHQUT CORROSION OR ELECTRICAL

ARCING. IT IS COMCLUDED THAT WIRES WERE INTACT AT IﬁPACT. AND WERE
BROKEN FROM EXTERMAL FORCES. IT IS NOTED THAT ON ?HIS BOARD OHLY .
THE CAPACITOR UAS TIED TO THE BOARD WITH BLA{.’E LACING. CIRCUIT

BOARD ITSELF WAS BENT WITH HEAT DISCOLORATION AT POINT OF CONTACT
BITH THE ACTQATOR CASE. ALL CONMECTIONS.: WITH THEI EXCERPTIGN OFVTHOKE
RENTIONED ABOVEs.BERE ‘FOUND TO BE ELEC&'RICALLY AND MECHANICALLY

SOURD. N0 ELECTRICAL ARCING WAS FOUND. HOTOR BRAKE WAS DISASSEMILED

AND BRAKE PAD WAS FOUND TO BE SIGNIFICANTLY CLEANER THAN THOSE
FOUND OM THE OTHER ACTUATORS. BRAKE WAS OPERATIONAL. MNMOTOR ITSELF
UAS INTACT. THERE WAS NO EVIDENCE FOUNE OF MECHANICAL MALFUNCTION
OF THE ACTUATOR.

7. CONCLUSION: THERE IS NO EVIDENCE OF MECHANICAL OR ELECTRICAL
FAILURE OR ANY CONDITION THAT WOULD PRECLUDE NORMAL OPERATION OF
EXHIBIT ACTUATORS PRIOR TO ATRCRAFT INPACT. POINT OF CONVACT IS
FRANK MUEGGEs SA-ALC/MNIRCC/AUTOVON SuS-u277.

___;rcgf‘/z,:‘fé__ml;%&“- __MmIR T e
/“/,WF’C\,,U}- =

FRANK MUEGGE~ NRAIRCCa 5LE7??
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AIRCRAFT MISHAP INVESTIGATION
THUNDERBIRD AIRCRAFT
#1 - S/N 68-8156
#2 - S/N 68-8184
#3 - S/N 68-8176
#4 - S/N 68-8175
18 January 1982
PERFORMANCE EVALUATION

1. INTRODUCTION

The mishap occurred during a USAF Thunderbird formation training mission.

The specific maneuver was a four-ship, Tine abreast Toop. A1l four aircraft
impacted the ground during the final porticn of the maneuver. Review of the
videotape (VTR) of the mishap revealed that formation integrity was maintained
throughout the loop maneuver; consequently, the performance analysis will

deal exclusively with the flight path of the lead aircraft.

2. METHODOLOGY

a. General. A1l available sources of. data were considered in attempting
to correlate and corroborate flight conditions. These sources included flight
data recorders, audio recordings, eyewitness testimony, videotapes, instrument
readings, flight control positions, computer simulations, and 1nvest1gat1ve
flights.

b. Flight Data Recorders.

(1) VGH Recorder. A velocity-Gs-height (VGH) recorder was installed
in the lead aircraft. The tape was processed and interpreted by Oklahoma City
ALC/MMDAC following the mishap. The last series of recorded maneuvers on the
VGH bear no resemblance to the scheduled flight profile." There was no VGH data.

(2) MXU-553 Recorder. The three remaining aircraft were equipped
with the MXU-553 recorder. However, due to a tape shortage, no record1ng
cartridges were installed in any of the recorders.

(3) MSR strain recorders were 1nsta11ed on all four aircraft.
Recorders are Tocated in a highly vulnerable area on the bottom of the aircraft.
A1l aircraft were heavily damaged in this area, and none of the MSR cartridges
were recovered. .

C. ~Audio Recorders. A PRC-66 portable, battery powered UHF radio is used
to record Thunderbird transmissions directly onto the videotape during practice
mission and airshows. On the mishap day, a freshly charged battery was in-
stalled in the PRC-66. The radio was Tater discovered to be non-functional at
recording time. No spare battery was immediately available, and therefore, the
pilot's radio conversation was neither monitored, nor recorded by the VTR
specialist.

d. Witness statements and interviews provide no additional data or insight
into the mishap cause.

e. Instruments. On the #4 aircraft (S/N 68-8175), the rear cockpit attitude
indicator (ADI) showed impact marks at 5 and 35 degrees dive. The front cockpit
standby attitude indicator had impact marks at 5 and 15 degrees dive. The front
cockpit airspeed indicator had a pointer impact mark at 38C KIAS. A1l other
useful flight instruments lacked impact marks. Other aircraft exhibited no impact

marks on instruments.

f. FLight Controls. Lead aircraft's stabilator angle was 7 degrees trailing
edge up at impact.
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g. Videotape.

(1) It quickly became apparent that the videotape would provide the
most meaningful aircraft performance data on the mishap maneuver. The mishap
was recorded on 3/4-inch videotape using a Sony DXC-1640 Portable MF Trinicon
color camera with an F1.4, 11-70 mm macro/zoom lens and auto-iris exposure
control. The hand held camera was manually zoomed at various points in the
maneuver so that neither the camera lens' F-stop nor the focal length are pre-

cisely known at any point.

(2) Videotape analyses were performed by two separate agencies. The
Tower portions of the loop (entry and exit) were analyzed using terrain features
comparison techniques. Focal Tlength prediction techniques produced highly
erroneous results when attempting to calculate actual "over-the-top" conditions-
from the VTR. Consequently, this process was terminated early in the investi-
gation. o #

(3) The entry/exit analysis was accomplished by first transcribing
the video to a one-inch tape format, thus allowing the tape to be manipulated
using recording studio quaiity equipment with Tess distortion and greater
sophistication. Photographs were made of the TV screen at select time intervals.
One second increments were used during the maneuver entry-.and one-half second
increments during the exit portion. These photos were then used for distance

and angle measurements.

(4) The geometric relationship between aircraft position and visible
terrain features were established assuming segments of the Tloop occur in a
purely vertical plane. Since the aircraft impacted at a slight angle to the
runway and displaced from show center, two separate vertical planes were used
for the analysis. Distance to the vertical plane will be distance to the
maneuver centerline for the entry and distance to impact for the exit. Distance
to the vertical plane and distance to the terrain feature are used to scale
aircraft altitude to terrain elevation (see Figure 1). Aircraft ground position
is determined by a similar Tateral scaling method. This technique was used to
determine altitude and airspeed. )

(5) It was found that small errors in altitude caused a significant
error in flight path angles and large errors in G load computation. Consequently,
it was decided to measure the apparent flight path angle directly from the
photographs by using the smoke trail and the horizontal. '"The apparent flight
path angle was first corrected for elevation and azimuth errors before being
used to calculate Gs. : ' .

(6) The mishap Board then requested that 12 loop and roll maneuvers
from each of four practice tapes be analyzed for trends. Ridley Mission Control
Center at Edwards AFB, California, was contacted to coordinate a computer Tinked
effort to quickly analyze large quantities of data. A slightly different
geometric methodology was developed and utilized. An Arvin-Echo RDG-2 Image
Maker and a Quantex DS-30 Digital Video Processor were linked with a Tektronics
computer terminal. An interface program was written to allow this data to be
processed into performance parameters. The results of this program can be found
in Atch1. Data has been smoothed and integrated into the analysis.

h. Flight Computer Simulation. Initial flight conditions were those
derived from the videotape analysis. Elapsed times at the 090, 180, and 270
degree positions of the Tloop were also taken from the VTR. The three-degree-
of-freedom program was manipulated to match the provided parameters.

j. Investigative Flights. Several sorties were flown in a T-38A to study
the dynamcis of the loop maneuver. Entry airspeed and Gs were varied to determine
the effects on loop parameters. The parametric study proved valuable in com-
paring calculated performance values with actual flight data.
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3. ANALYSIS.
a. Entry Flight Conditions.

(1) The initial methodology involved obtaining space positioning
data (altitude and position over the ground), then calculating the remainder
of the performance values (airspeed, flight path angles, and Gs). However,
flight path angles proved very sensitive to altitude errors, and therefore,
pitch rate (used to calculate Gs) become grossly inaccurate. Consequently,
flight path angles were measured directly from the smoke trail on the
photographs and corrected for elevation and azimuth errors.

(2) The normal loop entry takes approximately four seconds to
establish pull-up Gs. Since the terrain was visible for only three
seconds after the start of the loop, subsequent, terrain-less frames were
studied to determine peak Gs at entry. Although the terrain-less frames would
be subjected to indeterminate camera tilt, it is observed that camera tilt
was neglible inthe frames which include terrain image; therefore, the tilt
should not be appreciable in the last few frames. Changes in flight path
angle () divided by time, result in flight path angle rate (¥). Gs can
then be calculated using the equation:

qa=2G+cos &

(pitch rate) (velocity) ) +cos ¥ -
(57,39 radian)(32.2 ft/sec”)

Where: g = Total Gs.
G = Centrifugal Gs
cos & = Gravitational Component

The data shows a pull-up to the 3.5 to 3.8 G range in four seconds time.
The resulant entry data is summarized on Table 1 and shown on Figure 2s

MISHAP LOOP ENTRY CONDITIONS

Time From Pull-Up Alt AGL Est Vel Fit Path Angle

(Seconds) (Feet) (KIAS) (Degrees) Gs
0 i78 390 0 1.0
1 188 389 1 1.7
2 214 386 4 2.5
3 290 379 9 3.2
4 434 370 16 3.7
5 669 359 26 3.5
TABLE I
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b. Exit Flight Conditions

(1) The methodology used is similar to the entry analysis. The
results of this analysis are shown on Table 2 Figure 3.

MISHAP LOOP EXIT CONDITIONS

Time From Pull-Up Alt AGL VEL F1t Oath Angle Gs

(Seconds) (Feet)  (KIAS)  (Degrees)
41.6 479 426 32.3 6.3
42.1 281 424 25.6 7.2
42.6 . 114 422 17.3 7.1
43.1 27 419 9.0 7.0
43.3 6 417 5.4 7.0
43.4 0 416 3.3 7.0
TABLE 11

(2) At time 43.3 seconds, the video image is 581tab1e for measuring
pitch angle (+4.27), as well aa f11ght path angle (-5.4"). The included
angle is angle of attack (+9.6 This ang1e of attack at 417 KIAS results
in a 6.50 G Toad condition.

(3) The stabilator anglé at impact was discovered to be 7 degrees
trailing edge up. For a center of gravity of 20 percent mean aerodynamic
chord and at Mach .65, this equates to an 8.1 G load,

(4) The horizontal distance from the +43.3 time to impact is 87.5
feet. At a ground speed of 417 KIAS (736 ft/sec), this distance is traversed
in 0.119 seconds. The flight path angle at time +43.3 is -5.4 degrees and is
increasing at 18.00 degrees per second. Therefore, ground impact angle is
-3.3 degrees. Also, the time required to change the flight path angle is
from -3.3 to 0.0 degrees is 0.20 seconds. This would require an addtional
ten feet of altitude. ;

c. 'Over-the- Top“.F11ght Conditions. Simulation was mod1f1ed s11ghtly to
reflect (1) data gathered during the observation flights, (2) the lower air-
speed and lower Gs at entry, (3) the higher Gs predicted during the ex1t, and
(4) a greater horizontal distance between pull-up and impact.

4. CONCLUSIONS.
a. The computed flight conditions for the mishap loop are és follows:
(1) Entry (0.0 degrees).
(a) Time: 0.0 seconds
) Altitude: 3286 feet MSL; 178 feet AGL.
c) Airspeed: 390 KIAS.
) Entry Gs: 3.7 in four seconds.

(

(

(e) Remarks Airspeed and Gs are below target values,-but are
not abnormally
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(2) 030 Degrees.
(a) Time: 11.7 seéonds.
(b) Altitude: 6500 feet MSL: 3392 feet AGL.
(c) Airspeed: 290 KIAS.
(d) Gs: 2.5.
(3) 180 Degrees.
(a) Time: 24.0 seconds.

(b) Altitude: 9750 feet MSL; 6642 feet AGL.

(¢) Airspeed: 140 KIAS.
(d) Gs: 0.5.
(e) Remarks: Loop appears normal up to this point. Videotape

review shows no abnormalities in either lead's or wingmen's flight path.
Smoke trail appears smooth. The low airspeed might have resulted in power

not being reduced.

(4) 220 Degrees, Gs Tess than normal at this point. This would result
in the 270 degree point being reached in the same time, but at a h1gher than
normal velocity and Tower than normal a1t1tude

(5) 270 Degrees.

(a) Time: 34.8 seconds.

(b) Altitude: 6700 féet MSL; 3592 feet AGL.
(c) Airspeed: 310 KIAS.

(d) Gs: '2 6.

Remarks Although the Gs are slightly higher than normal
for the 270 degree point, the airspeed is much greater, and the p110t should
be commanding more Gs to successfully recover the aircraft. The maximum G

available is 4.2 Gs.
(6) 334 Degrees.
(a) Time: 42.1 seconds.
(b) Altitude: 3389 féet MSL; 281 feet AGL.
(¢) Airspeed: 424 KIAS.
(d) Gs: 7.2.

(e) Remarks: G available is 7.8. High G loading is maintained
until impact.

(7) 357 Degrees.
(a) Time: 43.4 seconds.
(b) Altitude: 3108 feet MSL; 0 feet AGL.

(c) Airspeed: 416 KIAS.
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(d) G's: 7.0,
(e) Remarks: Ground impact. G available is 7.5.
b. Recovery Altitudes.

(1) 'If an application of stick force sufficient to achieve an average
of about 4 G's had been made at the 270 degree flight path angle, successful
recovery could be achieved.

(2) If a maximum performance recovery was attempted (CL max = 0.775),
then successful recovery could be achieved as late as 800 feet AGL, the 315

degree flight path angle point (approximately 7.7 G's).

c. Summary. The first 180 degrees of the loop appeared normal. At approxi-
mately the 220 degree point, lower than normal G load is attained. ansequently,
the 270 degree point is reached at a lower than normal altitude and h1gher than
normal airspeed. From the 270 degree to the 310 degree point, the G's are
slightly higher than normal, but still less than required for recovery. From
the 334 degree point to impact, 7.0 to 7.2 G's were maintained. This was still
insufficient for successful recovery. An additional ten feet of altitude was
required for lead aircraft to clear the terrain with the established turn rate.

DENNIS M. KONO
Aircraft Performance Engineer
SA-ALC/MMSREF
Kelly AFB, TX

I certify that th1s report is a true copy of that submitted to the Board by
Dennis M. Kono, Performance Analyst.

ONALD F. SCHLOEMER, Lt Colonel, USAF
Investigating Officer
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MISHAP LOOP DATA FROM EDWARDS AFB

FOR OFFICIA

SE ONLY

18 February 1982

ENTRY: FERAME # Time (Sec) X z Alt AGL (Feet)
140 -9.3 -11031.6 486.1 509.0
150 -9.0 -10840.8 474.0 496.9
160 -8.7 -10595.6 460.8 483.7
180 -8.0 -10371.9 446.6 469.5
190 B -10371.9 447.1 470.0
200 7,3 - 9916.3 419.0 441.9
210 -7.0 - 4569.8  -152.5 -129.6
220 -6.7 - 9433.9 391.3 414.2
230 -6.3 - 9069.1 347.3 370.2
240 -6.0 - 8803.4° 331.6 354.5
250 5.7 - 8509.0 312.5 335.4
260 -5.3 - 8330.9 300.2 323.1
270 -5.0 - 8025.4 280.3 303.2
280 -4.7 < 7725 260.6 283.5
290 -4.3 - 7431.9 242.7 . 265.6
300 -4.0 - 7384.1 271.0 293.9
310 -3.7 - 7118.7  259.3 282.2
320 3.4 - 6684.8 226.4 249.3
330 -3.0 - 6521.5 219.0  241.9
340 8.7 - 6185.0 $240.2 263.1
350 -2.3 - 6034.9 222.2 - 245.1
360 <510 - 5606.7 202.4 225.3
370 ~1.7 - 5376.9 191.5 214.4
380 - 1.8 - 5298.5 151.4 174.3
390 -1.0 - 5060.8 136.3  159.2
400 -0.7 - 4963.1 183.2 206.1
410 -0.3 - 4727.4 179.6 202.5
420 0.0 - 4578.1 140.9 163.8
430 0.3 - 4191.6 173.6 1196.5
440 0.7 - 3744.1 183.7 206.6
450 1.0 - 3429.9 166.8 189.7
460 1.3 - 3286.0 255.3 278.2
470 1.7 - 3030.1 229.5 252.4

B0
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EXIT: FRAME #  Time (Sec) X Y z ATt AGL (Ft) Vel (KIAS)
100 -33 2145 686 709
101 -111 2137 647 670
102 575 2131 617 640
103 -539 2125 599 622
104 -498 2117 560 583
105 -459 2110 530 553
106 -421 2104 498 521
107 : 2407 2101 470 493
41.6 : 425.9
108 -367 2094 443 466 '
109 -329 2088 414 437
110 -279 2079 377 400
111 -214 2067 361 384
112 -177 2061 344 367
113 -135 2053 315 338
114 -93 2046 296 319
115 42.1 - 46 2038 281 304 424.0
116 : 0 . 2030 255 278
117 , 48 2021 236 259 423.6
118 ' 76 2016 192 215
119 _ 119 2008 168 191
120 , © 148 1997 140 163
121 . 208 1993 134 157
122 214 1992 122 . 145
42.6 - © o 421.9
123 N 270 1982 106 129 '
124 _ 314 1975 87. 110
" 125 . 375 1963 73 9
126 = 406 1958 54 77
127 o 468 1948 43 66
128 , ' 524 1937 29 52 419.1
129 572 1929 17 40
130 43.1 617 1921 3.7 26.6 418.6
131 ' 661 1913 -3.4 19.5 418
132 43.3 714 1904 -16.5 6.4 417
43.4 : 416
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ATRCRAFT MISHAP INVESTIGATION
THUNDERBIRD AIRCRAFT
-18 January 1982
AIRFRAME/FLIGHT CONTROLS/SYSTEMS REPORT

1. GENERAL.

The accident involving four USAF Thunderbird T-38 aircraft occurred on 18
January 1982 at Indian Springs Air Force Auxiliary Field approximately 45
miles north of Nellis AFB,NV. Themission was a practice session for

the forthcoming 1982 show season. The four aircraft had completed several
maneuvers prior to starting a line abreast loop. The loop progressed near
to completion when all four aircraft impacted the ground at high speed at
a shallow angle. A1l four aircraft werz destroyed and the crewmembers
were fatally injured. The flight Teader was in aircraft #1 and the slot
man was in aircraft #4. In the line abreast formation, the aircraft were
arranged as follows: (left to right as viewed from behind) 4 - 2 - 1 - 3.
The ground impact marks show the aircraft to have been in the following
relative positions at the time of impact:

Aircraft #3: 43 feet to the right and 86 feet behind #1.
Aircraft #2: 47 feet to the left and 38 feet behind #1,

_ Aircraft #4: 105 feet to the left and 114 feet behind #2 152 feet
to the Teft and 152 feet beh1nd #1.

There was no evidence of 1nf11ght structural failure or mid-air c0111s1on

The aircraft hit on relatively flat desert land that had a moderate cover1ng
of brush that was of the same size and shape of tumbleweed. The wreckage

of each aircraft was basically distributed in a long, narrow, fan-shaped
pattern. Since the four aircraft were in close formation, there was
considerable overlapping of the wreckage pattern and intermingling of
wreckage. The combined wreckage pattern of all four aircraft covered an

area approximately 700 feet wide and 3100 feet Idng. Aircraft identification
from serial number to tail is as follows: . -

Aircraft #1 - T38-A S/N 68-8156

Aircraft #2

T38-A /N 68-8184

Aircraft #3 - T38-A'S/N 68-8176

1

Aircraft #4 - T38-A S/N 68-8175

2. PREFACE.

The intent of the "Impact" and "Structural Breakup and Wreckage Distribution®
paragraphs (paras 1 and 2 for each aircraft) in this section is only to
provide a brief and approximate description of the accident site, impact
conditions, sequence of events, and location of sections and components

of each aircraft. Specific damage to the individual section/components will
be discussed later in this report.

a. Unless otherwise stated, all items of discussion related to aircraft

#1 have been positively identified to that ajrcraft by direct matching of
fracture surfaces, as well as paint patterns, fire and soot patterns, and
consistency of item location within the wreckage distribution pattern. Items
related to aircraft #2, #3, and #4 have been identified by at Teast two of
the above mentioned methods and/or by elimination, up to the aft fuselage
(boatail) separation point. Components of the boatail assemblies of aircraft
#2, #3, and #4 were identified primarily by location in the wreckage pattern.

J-2-1



b, Observations of the ground impact marks/scars described in this
report were made on the fourth day after occurrence of the accident. The
marks ard scars were not as sharp and distinct as initially found due to
the effects of light, rain, sleet, and snowfall during the first two
days after the mishap and prior to arrival of the team members undersigning
this report.

c. Distance measurements given for each aircraft are measured from
the initial impact point for that particular aircraft and are totally
independent of measurements from any other aijrcraft unless otherwise stated.

d. The flight controls and systems descriptions are based on positive
correlation of physical evidence wherever possible. The summary, Tisted
at the end, is subject to the restrictions of the majin text and is not
intended to imply contradictory information to the main text.

3. INDIVIDUAL AIRCRAFT IMPACT AND WRECKAGE DISTRIBUTION.

a. Aircraft #1 - 68-8156.

(1) Impact. Analysis of the ground impact scars, cuts on brush,
and paint smears on ground surface rocks indicates the aircraft ‘impacted
tail first in a slightly nose high, near wing level attitude. The
aircraft was traveling at a high rate of speed and the descent angle was
very shallow; probably less than 5 degrees. The impact scar was approximately
four inches deep at the deepest point and was basically shaped like an
elongated T-38 fuselage of approximately 60 feet in length. At a distance
of 57 feet from initial impact, there was a gouge of 8 to 10 inches in
depth and 4 to 5 feet in length. The gouge was at the proper angle and
distance from the centerline of the fuselage ground scar to correspond
with the RH (right hand) horizontal stabilizer. Trapped within the gouge
was a -piece of horizontal stabilizer skin approximately 8 x 16 inches in
size along with several smaller pieces of stabilizer skin, It is concluded
that the gouge was made by the RH horizontal stabilizer of the #1 aircraft.
Approximately 8 feet beyond the above described gouge was a similar sized
and shaped gouge except the second gouge started at a point in the impact
scar that corresponded with the approximate centerline of the aircraft
(rather than at the LH (left hand) edge of the fuselage scar). The gouge
extended outboard (left) and aft with the same approximate angle and
dimensions as the gouge made by the RH horizontal stabilizer. ‘Excavation
of the gouge produced 6 to 8 small metal fragments (3/4 x 2 inches to 3/4 x
1% inches) and several chips of paint which are consistent with materials
and paint used on the horizontal stabilizer; however, those materials are
also used in many applications throughout the aircraft. Accordingly, due
to the small size of the fragments and lack of distinguishing paint scheme,
etc., a positive determination of the source of the gouge cannot be determined;
however, it was probably made by the LH horizontal stabilizer of the #1
aircraft.

(2) Structural Breakup and Wreckage Distribution. After initial
impact the #1 aircraft may have gone airborne from approximately the 500-
foot point to the 1000-foot point; however, if the aircraft did become
airborne, it was barely clear of the ground. For practical purposes of
this discussion, it can be said that the #1 aircraft remained in ground
contact after the initial impact. The ground track for the #1 aircraft was
straight for approximately the first 1200 feet after which it began a
gradual drift to the left of an extended centerline from the initial impact
scar. At approximately 1950 feet, the ground track of #1 crossed the ground
track of #2, which at that time was drifting to its right. (Ref. description
for #2 aircraft "Structural Breakup and Wreckage Distribution.") The major
portion of the aircraft structure continued on the left drift and began
to breakup until depositing the farthest major structure assembly (front and
rear cockpit section) 2270 feet down the ground track and 110 feet left of the
extended centerline from the #1 aircraft impact point. Major structural
assemblies and significant parts/components were distributed along the
ground track as follows:
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(a) LH horizontal stabilizer torque and spar, minus control
surface, 450 feet down track and 45 feet left of ground track.

(b) RH horizontal stab torque tube and spar, minus control
surface, 775 feet down track and 70 feet right of ground track.

(c). Aft fuselage section (boatail), minus horizontal stab and
actuators, 1375 feet down track and 45 feet right of ground track.

(d) LH wing assembly, 1400 feet down track and 45 feet left of
track.

(e) RH wing assembly, 2010 feet down and on track.

(f) Center fuselage section with vertical stab, minus front
and rear cockpit section, 2060 feet down and on track.

(g) Front and rear coqkp1t section, 2200 feet down .and on track.

b. Aircraft #2 - 68-8184.

(1) Impact. Analysis of the visible ground impact scars, cuts.on
brush, and paint smears on ground surface rocks indicates the #2 aircraft
struck the ground at a high rate of speed, tail first, and in a slightly
nose high attitude. Cuts on brush around the 1mpact scar indicate the angle
of descent was approximately the same as for the #1 aircraft or very slightly
-~ higher (estimated 5 to 7 degrees). The impact scar, like that of the #1
aircraft, was in the shape of an elongated T-38 fuse]age of approximately 50
feet in Tength. The main impact scar did not contain any ‘other significant

or unusual marks.

(2) Structural Breakup and Wreckage Distribution. It appears the
aircraft became airborne again somewhere between 70 and 100 feet from initial
impact as evidenced by the height of brush cut by the-aircraft wings. It
could not be positively determined where the aircraft made its second ground -
contact; however, from initial impact it continued on a straight course for
approximate]y 1800 feet where it began to drift to the right. At the 2000~
foot point, the #2 aircraft crossed the ground track of the #1 aircraft,
which was at the time drifting left. (Ref. description for #1 aircraft
"Structural Breakup and Wreckage Distribution.") From that point, the main
fuselage and wing continued down the track (while continuing to drift right)
to the final resting point of the last major structural section (complete
wing assembly). Major structural assemblies and s1gn1f1cant components were
distributed along the ground track as follows:

' (a) CompTete LH and RH horizontal stabilizer torque tube
assembly, with most of the LH and part of the RH control surface attached,
1000 feet down and 20 feet left of the ground track (extended centerline).

, (b) Aft fuselage assembly (boatail) structure minus the torque
tubes, control surfaces, actuators, operating mechanism, etc., 1500 feet
down and 75 feet left of ground track/centerline.

(c) Center fuselage, wing and front and rear cockpit section
separated, at 2000 to 2100 feet and each section came to rest as follows:

1 Center fuselage assembly, including vertical stabilizer,
from just aft of the wing to the boatail separation point, 2200 feet down and
75 feet left of the main wreckage track.

2 Front and rear cockpit section, 2400 feet down and 120
feet right of the extended centerline from initial 1mpact

3 Complete wing assemb1y, 2500 feet down and 225 feet right
of the extended centerline.
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c. Aircraft #3 - 68-8176.

(1) Impact. Examination of the impact evidence, such as_ground
scars, broken/cut brush and paint smears on rocks indicates the #3 aTrcraft
impacted at a high rate of speed and in a nearly level attitgde (est1mat¢d_
0 to 2 degrees nose high). The ajrcraft probably hit tail f1rst and definitely
had a higher descent rate than either aircraft #1 or #2 as Judggd from_the
somewhat deeper impact scar. Another indicator of more severe impact is the
earlier appearance of "heavy" structural items along the ground track, such
as broken pieces of the wing lower skin and the bottom 8 inche§ Qf tbe vert-
ical fin attachment stub, which was found only 39 feet from initial impact.
It is estimated that the angle of descent was between 6 and 8 degrees. As
with the #1 and #2 aircraft, the impact scar was in the basic shape of a
T-38 fuselage, except this scar does not show the elongation as seen with
#1 and #2. There were no other significant or unusual marks or scars noted
at the initial impact point.’

(2) Structural Breakup and Wreckage Distribution. Aircraft #3
sustained major structural damage during the initial impact, as previously
mentioned. There is abundant evidence to support this conclusion, such as_
wing Tower skin pieces, vertical stabilizer attach stub parts, Tlarge section
of nose structure (i.e., forward electronics bay access doors, canopy and
windshield acrylic panel pieces) within the first 300 feet of ground travel.
In addition, it is evident by the burn pattern on the ground that #3 had
almost instantaneous and severe rupture of the fuel bladders. The ground
track of #3 was an almost perfectly straight line from impact to final
resting place of the farthest major structural part (RH wing with part.of
fuselage attached), which traveled approximately 1700 feet from the point of
impact. Major structural assemblies and other significant components were
distributed along the ground track as follows:

(a)v Rudder, 750 feet down and 200 feet left of ground track.

(b) LH and RH horizontal torque tube assembly with most of the
LH and part of the RH control surfaces attached, 925 feet down and 40 feet
left of ground track. ‘

(c) Vérticé] stabilizer, with part of the center fuselage
attached, 1000 feet down and 50 feet left of ground track.

. (d}) RH half of center fuselage assembly, 1025 feet down and
170 feet right.of ground track. _ )

(e) "Aft fuselage assembly (boatail), 1030 feet down and 75
feet right of ground track.- .

(f) LH wing, 1350 feet down and 45 feet right of ground track.

(g) LH half of center fuselage assembly, 1425 feet down and
50 feet right of ground track..

(h) Outer section of LH wing, with aileron centering mechanism,
1500 feet down and 150 feet right of ground track.

(i) Front and rear cockpit section, 1680 feet down and centered
on ground track.

() RH wing assembly with small section of RH air intake duct,
1700 feet down and 8 feet right of ground track.

c. Aircraft #4 - 68-8175. -

(1) Impact. Analysis of visible ground impact scars, cuts on brush,
and paint scrapes on surface of rocks indicates that #4 impacted the ground
at a high rate of speed and in a nose low attitude. The impact scar differs
sianificantly from the other three scars in that it is deeper (estimated
6 to 8 inches in some areas), particularly at the aft end where the boatail
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impacted. One's first impression when looking at the deep impact marks made
by the boatail is that it was the first part of the aircraft to strike the
ground. Careful examination and consideration of all the evidence, however,
reveals that such is not the case. The indications of high aircraft velocity
and undamaged brush in the flight path adjacent to the boatail impact point
imply that the aircraft hit nose first. The nose of the aircraft would act
as a pivot point causing an energy transfer toward the tail of the aircraft
and would result in downward acceleration of the tail; hence, the apparent
high angle of descent exhibited by the brush and impact scar. It is estim-
ated that the #4 aircraft was around 3 degrees nose Tow and the actual angle
of descent (immediately prior to nose impact) is estimated to have been approx-
imately 10 degrees. There were no other significant or unusual marks or

scars noted at the impact point.

(2) Structural Breakup and Wreckage Distribution. The aircraft
received severe siructural damage at initial impact as evidenced by the
early appearance of "heavy" and/or large structural components deposited
along the ground track. These types of components include such things as
pieces of the wing lower skin, the bottom 8 inches of the vertical stabilizer
attachment stub, electronics bay access doors, windshield/canopy acrylic panel
pieces, and other similar items. The #4 aircraft, Tike #3, also shows a burn
pattern that is consistent with immediate rupture of the fuel bladders. The
main aircraft structure became airborne again at approximately 150 feet from
initial impact as it "topped" a slight rise in the ground surface.- The point
of next ground contact is uncertain; however, the main aircraft structure
continued in a straight line to approximately the 1000-foot point, at which
time the front and rear cockpit sections separated from the remainder of the
ajrcraft. The two sections took divergent paths from an extended centerline
of the initial impact-scar. The center fuselage section-and wing(s) diverged
to the right of the extended centerline at an angle of approximately 5 degrees,
while the front and rear cockpit sections diverged to the left of the centerline
at an angle of approximately 5 degrees. Major assemblies and 'significant items
were distributed along the ground track/extended centerline as follows:

(a) Aft fuselage section (boatail), 1060 feet down and 100 feet
left of ground track. o

(b) LH horizontal stabilizer torque tube and spar, minus all
control surfaces, 1280 feet down and 25 feet right of the extended centerline.

(c) RH horizontal stabilizer torque tube and spar, minus all
control surfaces, 1285 feet down and 155 feet right of the extended centerline.

) ‘ (d) Center fuselage section from aft edge of wing back to the
boatail disconnect point, including the vertical stabilizer, 1295 feet down
and 28 feet right of the extended centerline. '

(e) LH wing assembly, 1370 down and 70 feet right of the extended
centerline. i

(f) RH wing assembly, 1435 feet down and 40 feet right of the
extended centerline. i -

(g) Front and rear cockpit section, 1860 feet down and 45 feet
left of the extended centerline.

4. ROLL AXIS.

A11 aileron hydraulic actuators were found installed in the wing cavities. A
positive correlation of the wings to the aircraft number was made for the #1,
#3, and #4 aircraft by matching fracture surfaces of the LH (left hand) and
RH (right hand) wing segments to the fuselage sections. Aircraft #2 wing
(whole) was identified, through the presence of the steel dorsal longeron on
thg broken/burned center fuselage section attached to the #2 wing. The oper-
ating mechanisms and centering mechanisms of aircraft #1, #2, and #4
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remained with the wing segments. The LH wing of #3 separated between the ail-
eron actuator and operating mechanism. The #3 LH operating and centering mech-
anism was found separately and matched to the LH #3 wing by fracture surfaces.
Continuity from the aileron actuator to the centering mechanism was established
in each case and a positive match of each aileron hydraulic actuator to air-
craft number was established. Major parts were identified as follows:

ITEM TAG NUMBER
#1 LH wing : _ 1210
#1 RH wing 2500
#1 Main fuselage section w/vertical tail (marked #1) 2520
#2 Complete wing (steel dorsal match) . 3780
#3 RH wing _ 3530
#3 LH wing ' ' 3380
#3 LH centering and ope?ating mechanism 3480
#3 Vertical tail (marked #3) ' 3250
#3 RH fuselage section 3210
#3 LH fuselage section ' : 3460
' #3 Foward fuselage section ' 3520
#4 LH wing , , 2350
#4 RH wing: » , 4380
#4 Main fuselage section w/vertical tail (marked #4) - 4330
,#4 Foward fuselage section : o 4530

a. Aircraft #1. The major portions of both wings were found with the
aileron actuators and the associated operating mechanism. Everything in the
RH wing was intact. In-the LH wing the aileron centering mechanism was
attached but its mounting support was broken. Examination of the fracture
surfaces showed that failure was' from overload. The servo valves for both
aileron actuators were checked for lap leakage. The lap leakage was within
the specified T.0. Timits. Servo valve operation was free and smooth. The
spools would fall freely under their own weight when held in the vertical
position. A1l aileron control valve filters were clean and in good condition.
The LH filters were unmodified. The pressure relief valves were tested and
functional operaticn was good. The results are tabulated Tater in the report.
Aileron position at impact was not determined. Marks in the aileron cylinder
were light and initial impact marks could not be differentiated from those
$c$$rr1ng during the ensuing breakup. Recovered parts are identified as

ollows:

LH Aileron Actuator
P/N 2-43160-507
S/N R6240
Servo Valve P/N 6U60007-3 S/N 635C

RH Aileron Actuator
P/N 2-43160-508
S/N R6344
Servo Valve P/N 6U6007-4 S/N 858C
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Aileron Trim Actuator - Recovered but not identified to aircraft.
See section under trim.

Aileron Operating Mechanism
LH 2-74152-1
RH 2-74152-2

Centering Mechanism Support - 2 ea
P/N 2-74190-1

b.  Aircraft #2. The basic wing structure on this aircraft was found with
the aileron actuator and associated operating mechanism intact in their respec-
tive areas with the exception of the LH ajleron centering mechanism. It was
attached but its mounting support was broken. Examination of the fracture
surfaces showed that failure was from overload. The servo valves for both
aileron actuators were checked for lap leakage. .The lap leakage was within
the specified T.0. Timits. Servo valve operation was free and smooth. The
spools would fall freely under their own weight when held in the vertical
position. A1l aileron control valve filters were clean and in good condition.
The pressure relief valves were tested and functional operation was good. The
results are tabulated later in the report. Impact marks found in the LH
aileron outboard cylinder were judged to have been made at initial impact.
These marks correlated to a .5 degree to 2 degrees TE (trailing edge) up posi-
tion at the time of impact. Other marks in the cylinders occurred during the
ensuing- breakup. Recovered parts are identified as follows:

LH Aileron Actuator
P/N 2-43160-507
S/N R6375
Servo. Valve -P/N 6U6007-3 S/N 698C

RH Aileron Actuator
P/N 2-43160-508
S/N R6382 -
Servo Valve P/N 6U6007-4 S/N 735C

Aileron Trim Actuator - Recovered but not identified to aircraft.
%ee section under trim.

" Aileron Operating Mechanism
LH 2-74152-1
RH 2-74152-2

Centering Mechanism Support
P/N 2-74190-1

c. Aircraft #3. The RH wing of the aircraft was found with the actuator,
operating and centering mechanism installed. The LH wing with actuator was
feund separated from the LH operating and centering mechanism. Both mechanisms
were found broken where the stop adjustment bolt passes through the servo input
arm. Continuity of the LH mechanism was established by matching fracture
surfaces. The RH ajleron centering mechanism was attached but the mounting
supports were broken. Examination of these fracture surfaces showed that
failure was from overload. The servo valves for both aileron actuators were
checked for lap leakage. The lap leakage was within the specified T.0. Timits.
Servo valve operation was free and smooth. The spools would fall freely under
their own weight when held in a vertical position. The aileron control valve
filters were clean and in good condition. The pressure relief valves were
tested and functional operation was good. The results are tabulated later in
the report. Impact marks found in the LH inboard cylinder were judged to have
been made at the initial impact and correlate to a 2.5 degree TE down position
at the time of impact. Numerous other marks were judged to be secondary impact
marks. Recovered parts are identified as follows:
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LH Aileron Actuator
P/N 2-43160-507
S/N R6356
Servo Valve P/N 6U6007-3 S/N 690C

RH Aileron Actuator
P/N 2-43160-508
S/N R6376 :
Servo Valve P/N 6U6007-4 S/N 727C

Aileron Trim Actuator - Recovered but not identified to aircraft.
See section under trim.

Aileron Operating Mechanism
LH 2-74152-1
RH 2-74152-2

Centering Mechanism Support - 2 ea
P/N 2-74190-1

d. Aircraft #4. The major portions of both wings were found with the ail-
eron actuators and the associated mechariism. Everything in the RH wing was
intact., In the LH wing, the aileron centering mechanism was attached but its
mounting support was broken. Examination of the fracture surfaces show that
failure was from overload. The spools in both servo valves were bound up and
lap leakage checks. could not be made. The aileron control valve filters were
clean and in good condition. A1l filters were unmodified. The relief valves
were tested and functional operation was good. The results are tabulated
later in this report. Impact marks found in the LH outboard cylinder were
judged to have been made at the initial impact. These marks correlate to a
2.5 degrees TE up position at the time of impact. Numerous other marks were
Judged to be secondary impact marks. Recovered parts are identified as follows:

LH Aileron Actuator
P/N 2-43160-507
S/N R6275 '
Servo Valve P/N 6U6007-3 S/N 708C

RH Aileron Actuator
P/N 2-43160-508
S/N R5827
Servo Valve P/N 6U6007-4 S/N F255C.

Aileron Trim Actuator - Recovered but not identified to aircraft.
See section under trim.- ) :

_Aileron Operating Mechanism
LH 2-74152-1
RH 2-74152-2

Centering Mechanism Support - 2 ea
P/N 2-74190-1 )

Aileron Trim - Component pieces of four aileron trim actuators were
recovered separated from the aircraft. A correlation could not be made to
match the aileron trim actuators to the aircraft by fracture surfaces, since
the matching mechanisms of the under cockpit area were also destroyed and
separated from the aircraft.

Measurements made from radiographic film of the recovered ‘trim actuators follow:

TAG _NUMBER MEASUREMENT
1164 .5 degrees left aileron down
2330 shaft missing - not readable
2510 .2 degrees left aileron up
4211 .5 degrees left aileron down
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5. YAW AXIS.

a. Correlation of Parts. Hydraulic components of the rudder control system
of the #1, #2, and #4 aircraft were found attached to the aft'fuse]age section
and identifiable to the aircraft through the vertical tail. The #3 rudder com-
ponents were correlated to the #3 vertical tail by exclusion, since the other
aircraft retained their components.  Component parts were matched as follows:

ITEM TAG NUMBER
#1 Aft fuselage section w/tail 2520
42 Aft fuselage section w/tail | 2550
#3 Vertical téi]- . ; 3250
#3 RH fuselage section ’ ) V 3210
#3 LH fuselage section ', 3460
#3 Rudder ' 4180
#3 Rudder force producer ; , 3347
#4 Aft fuselage section w/tail 7_ 4330

b. Continuity. Continuity of the rudder system from the force producer
to the servo valves was established by matching of fracture surfaces for each
aircraft. The mechanical linkage from the force producer to the servo valves
remained with the #1, #2, and #4 aircraft. The force producer, left and r1ght
aft fuselage section, vertical tail, and rudder were found separated on the #
aircraft. Continuity of the #3 rudder mechanical linkages was established by
matching fracture surfaces of the broken linkages contained in the separate
pieces of structure. A1l fractures in each of the. aircraft linkages from the
force producer to the servo valves were determined to have resulted from over-
load failure. Examination of the broken cable ends attached in each aircraft
showed evidence of tensile overload failure. No evidence of inflight.disconnect
or foreign object restr1ct10n was found in any of the rudder operat1ng mechanisms

or linkages.

(1) Aircraft #1. Both rudder actuators and the SAS (electro hydrau1ib
servo) actuator were with the vertical tail assembly. The rudder actuators
were broken out at the end cap attachment point. LH (left hand) servo input
crank was still-attached to broken input arm. RH (right hand) servo input
crank was missing. Examination of fracture surfaces found they failed in
overload. The SAS actuator was attached at both ends. The servo valves were
free and smooth in operation. Control valve filters were examined. No visible
contamination present. Pressure relief valves were tested. The RH relief valve
did not meet the prescribed cracking/reseat pressures. The cracking pressure
was 1800 PSI. The relief valve was retested and cracking occurred at 3450 PSI
and reseat was at 3100 PSI. The cause of the Tow initial cracking pressure is
not known. Impact marks found in the rudder cylinder barrels indicate a
rudder position of approximately 2.5 degrees right rudder at the time of impact.
There were no impact marks in the SAS actuator barrel. ' Recovered parts were
identified as follows:

LH Rudder Actuator
P/N 2-43330-507
S/N 943
Servo Valve P/N 6U6009-1 S/N M31

RH Rudder Actuator
P/N 2-43330-508
S/N B-587
Servo Valve P/N 36400-2 S/N 2328
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Electro Hydraulic Servo Valve (SAS)
P/N 3-43260-505
S/N R902

(2) Aircraft #2. Both rudder actuators and the SAS actuator were found
with the vertical tail assembly. The LH rod end attach point was broken out.
The linkage to the servo input crank of both actuators was still attaghed.

The RH actuator was attached at both ends. The SAS was separated at its forward
attach point. Examination of fracture surfaces determined that fa11ur§ re- '
sulted from overload. The servo valves were free and smooth 1in operation.
Control valve filters were examined. Mo visible contamination was present.

Both relief valves were tested and functional operation was good. Impact marks
on the RH cylinder barrel indicate a rudder position of approximately 2.5
degrees right rudder at impact. There were no -impact marks in the SAS actuator
barrel. Rudder parts recovered were identified as follows:

LH Rudder Actuator o A
P/N and S/N name plate missing
~Servo Valve P/N 6U6009-1 S/N D2466

RH Rudder Actuator
P/N 2-43330-512
S/N 3141 -
Servo Valve P/N 6U5009-2"S/N 635C

Electro Hydraulic Servo Valve (SAS)
P/N 3-43260-505
S/N R2862

o (3) Aircraft #3. Both rudder actuators and the SAS actuator were
recovered. Only the LH rudder actuator, attached by rod end, was still in the
vertical tail assembly. The SAS actuator and RH rudder actuator were com-
pletely separated from the vertical tail assembly. The servo valves were free
and smooth in operation. Control valve filters were examined. No visible
contamination was present. Both pressure relief valves were tested and func-
tional operation was good. Impact-marks found in RH cylinder barrel indicate
a rudder position at impact of 1.5 degrees left rudder. There were no impact
marks in the SAS actuator barrel. Recovered parts were identified as follows:

LH Rudder Actuator .
P/N 3-43260-505
S/N P493

RH Rudder Actuator
P/N and S/N name plate missing
Servp‘Va1ve P/N 6U6009-2 S/N B21

Electro Hydrau]ic Servo Valve (SAS)
P/N 3-43260-505
S/N P493

(4) Aircraft #4. Both rudder actuators and the SAS actuator were
found in the vertical intact. Rudder control input linkage was attached.
The servo valves were free and smooth in operation. Control valve filters
were examined. No visible contamination was present. Both pressure relief
valves were tested and functional operation was good. Impact marks on the RH
actuator cylinder barrel indicate 4.5 degrees right rudder at impact. Records
show that the aircraft was rigged with 8/32 inch left rudder. This amount of
rudder would be out of the SAS authority range and indicates a rudder input.
The measured aircraft heading at impact was within one degree of the other
three aircraft. There were no impact marks in the SAS actuator barrel.

Recovered parts were identified as follows:

LH Rudder Actuator
P/N 2-43330-509
S/N R1685
Servo Valve P/N 6U6209-1 S/N V66
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RH Rudder Actuator
P/N 2-43330-508
S/N R30 o
Servo Valve P/N 6U6009-2 S/N A87

Electro Hydraulic Servo Valve (SAS)
P/N -3-43260-505
S/N R2442

6. PITCH AXIS.

a. Correlation of Parts. The horizontal stab hydraulic actuators, torgue
tubes, outboard bearing housing support, and mating boatail structure were
severely damaged during breakup and post impact fire. The hydraulic actuators
of the #1 aircraft were identified by matching the fracture surfaces of the end
caps to the mating pieces on the LH (Teft hand) and RH (right hand) torque
tube segments. The LH and RH-torque tube segments separated through the taper
pins and were matched to each other by mating fracture surfaces. This assembly
was then matched to the #1 aft fuselage section (containing the #1 vertical
tail) through a segment of the burned boatail structure on. the LH side. The
match of the #1 aircraft components did not require any reliance on location in
the wreckage scatter pattern. The #2, #3, and #4 aircraft hydraulic actuators
were matched to their respective torque tubes by matching fracture surfaces.
The identifying of these assemblies to the #2, #3, and #4 aircraft relies on
their position in the wreckage pattern and, therefore, is considered tentative.

Parts were identified as follows:
TAG NUMBER

ITEM
#1 LH hydraulic actUator. 3260
#1 LH actuator end cap 1105
#]VRH hydrau]fc actuator 3670
#1 LH torque.tube 2090
#1 RH torque tube 3180
#1 LH bearing‘support structure“. ‘ 1103
#1 Main fuselage w/vertical (marked #1) . - 2520
#2 LH hydraulic act’vuator_ ' 4490
" #2 LH actuator rod end 2370
#2 RH hyarau]ic actuator» ' . . ; . 2400
#2 Whole torque tube ‘ ‘ 2260

#3 LH hydraulic actuator | _ 4480 .
#3 LH actuator rod end : | 2410
#3 RH hydraulic actuator 3230
#3 Whole torque tube 3205
#4 LH hydraulic actuator ) ‘ » 1190
#4 LH actuator end,cép, T 4245
#4 RH hydraulic stus b ' v 4450
#4 LH torque tube 4320
1200

#4 RH torque tube
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(1) Aircraft #1. Both horizontal stabilizer control actuators were
separated from the aircraft. The LH actuator rod end was still attached to a
piece of the end cap structure. The end cap separated at the end cap bearing
and also at the point where the end cap screws into the actuator housing.

The RH actuator separated at the rod end attach point and at the end cap
bearing. Examination of the fracture surfaces found that failure was from
overload. The servo valve input cranks were broken off. The LH servo valve
operation was free and smooth. = The spool would fall freely under its own
weight when held in a vertical position. Valve lap leakage was checked and
was within the specified T.0. limits. The RH servo valve was binding and
could not be checked for lap leakage. The pressure relief valves from the two
horizontal stabilizer hydraulic manifolds were tested and functional operation
was good. The results are tabulated later in the report. The horizontal stab-
ilizer system filters were examined. There was no visible contamination
present. Impact marks on both the LH forward and RH forward cylinder barre!s
correlate to 7 degrees or 11 degrees TE (trailing edge) up stabilizer position
at impact, depending on which edge of the piston made the marks. Recovered
parts were identified as follows:

LH Horizontal Stabilizer Actuator
P/N name plate missing
S/N name plate missing (3260)
Servo Plate P/N 66500-301X S/N 334

RH Horizontal Stabilizer Actuator
P/N name plate missing
Servo Valve P/N name plate missing

Pitch Trim Actuator - Recovered but notidentified to particular
aircraft. See section on pitch trim. - E

 L/H Manifold
-R/H Manifold

(2) Aircraft #2. Both horizontal stabilizer control actuators were
separated from the aircraft. - The RH actuator rod end and a short piece of’
the piston rod were broken off. The rod end had also separated from its
attach point. The end cap separated at the end cap attach bearing. The RH
actuator was attached to a piece of structure. The end cap was still attached
to the torque tube control horn. It had separated at- the point where the end
cap screws into the actuator housing. Examination of ‘the fracture surfaces
found that failure was from overload. The servo valve input cranks were broken
off. The servo valve operation was free and smooth. Spools would fall freely
under their own weight when held in a vertical position. Valve lap leakage
was checked and was within the specified T.0. limits for both servo valves.
Only six of the eight horizontal stabilizer manifolds were found and could not
be matched to this aircraft. The pressure relief valves for those recovered
were tested and the results are tabulated later in this report. The hydraulic
system filters were examined for contamination. There was no visible contam-
ination present. Heavy impact marks in the LH forward cylinder barrel and
light marks in the LH aft cylinder barrel correlate to 11 degrees and 10.8
degrees TE ‘up position of the horizontal stabilizer at the time of impact.
Recovered parts were identified as follows:

LH Horizontal Stabilizer Actuator
P/N 4-43200-50
S/N B795
Servo Plate P/N 66500-301X S/N 1402

RH Horizontal Stabilizer Actuator
P/N and S/Ii name plate missing
Servo Valve P/N 6U6019-2 S/N B324L

Pitch Trim Actuator - Recovered but not identified to a particular
aircraft. See section on pitch trim.

J-Z-18



(3) Aircraft #3. Both horizontal stabilizer actuators were separated
from the aircraft. The LH rod end and a section of the piston rod had separ-
ated from the actuator. The end cap had separated at the end cap bearing. The
RH rod end had separated from its attach point and the end cap had separated
at the point where the end cap screws into the actuator housing with the end cap
still attached to the torque tube horn. Examination of the fracture surfaces
found the failures to be from overload. The servo input cranks were broken
off. The LH servo valve operation was smooth and free. The spool would fall
under its own weight when held vertically. Valve lap leakage was checked and
was within the specified T.0. limits. The RH servo valve was binding and could
not be checked for lap Teakage. Only six of eight stabilizer manifolds were
found and four of these could not be identified to a particular aircraft. The
pressure relief valves for those recovered were tested and the results are tab-
ulated later in this report. Impact marks found in three of four cylinder
barrels correlate to 7.3 degrees and 7.6 degrees TE up position at the time of
impact. Recovered parts were identified as follows:

LH Horizontal Stabilizer Actuator
P/N and S/N name plate missing
Servo Valve P/N 6U6019-1X S/N E124G

RH Ho%izonta] Stabilizer Actuator
P/N and S/N name plate missing :
Servo Valve P/N 6UB019-2 S/N C157HCL

Pitch Trim Actuator - Recovered but not identified to a specific
aircraft. See section on pitch trim. ) '

(4) Aircraft #4. Both horizontal stabilizer actuators were separated
- from the aircraft. The LH rod end had separated from its attach point and the
end cap had separated at its bearing and at the point where it screws into the
actuator housing. The RH rod end had separated at its attach point and the
end cap had separated at the point where it screws into the actuator housing.
The right hand end cap was still attached to the torque tube horn. The LH
servo spool was binding. The RH servo was free and smooth. The spool would
fall under its own weight with the servo held in a vertical position. Valve
lap Teakage was chécked and the lap leakage was within the specified T.0.
Timits. Only six of the eight stabilizer manifolds were found. Four of these
manifolds could not be identified to a specific aircraft. The pressure relief
valves for those recovered were tested and the results tabulated later in this
report. Impact marks found in the RH forward cylinder barrel correlate to

10.5 degrees or 6.4 degrees TE up position of the horizontal stabilizer at the
time of impact depending on which edge of the piston made the marks. Recovered
parts were identified as follows:

LH Horizontal Stabilizer Actuator
P/N and S/N name plate missing .
Servo Valve P/N 6U6019-1 S/N AB08

RH Horizontal Stabilizer Actuator
P/N and S/N name plate missing
Servo Valve P/N 6U6019-2 S/N C172HL

Pitch Trim Actuator - Recovered but not identified to a specific
aircraft. See section on pitch trim.

b. Horizontal Trim. Four pitch trim actuators, P/N 6-73905-3, were found
in a severely damaged condition, separated from the aircraft.. A match of the
pitch trim actuators to the aircraft could not be made by fracture surfaces.

The horizontal tail operating mechanisms (mixer) (birdcage), which contains the
pitch trim actuator, were separated and completely destroyed with pieces inter-
mixed during aircraft breakup. Measurements made from radiographic film (x-ray)

of the pitch‘trim actuators are listed below:
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TAG # Y(1)  TRIM(2)(-1° rig) TRIM(3)(-2° rig) SERIAL NO. P/N

1151 2.45 .8° (TE up) .2° (TE down) Plate Missing  6-73905-3
3360 2.75  1.4° (TE up) .4° (TE up) Fo627 6-73905-3
4175 1.75 02 1.0° (TE down) Plate Missing  6-73205-3
4XXX  2.05 .3° (TE up) .7° (TE down) Plate Missing 6-73905-3

(1) Y is defined in NOR 78-138, page II-7, and was measured directly
from the x-ray.

(2) These angles assume the aircraft was rigged as per T.0. 11-38A-102,
figure 4-3, page 4-4 (1.00 degree full nose down trim).

(3) These angles assume that the aircraft was rigged to a 2-degree full
nose down setting. Measurements of full nose down trim settings
taken from the remaining (three) Thunderbird a1rcraft available
at Nellis AFB, NV were as fo]]ows

ACFT S/N  TRIM SETTING -  REF. DISTANCE ~ ACTUATOR P/N
64-13168  2.27° (TE down) 10.85" 6-73905-3
68-8137  2.06° (TE down) ~  10.75" 6-73905-1
68-8106  1.96° (TE down) 10.70" . 6-73905-3

It was ‘not possible to determine the full nose down trim rig points of the mis-
hap aircraft since the components necessary to accomplish this measurement were
destroyed by ground impact. Based on the measurements obtained from the remain-
ing aircraft, it is unlikely that the mishap aircraft were rigged to the T.0.
Timit (1.00 degree full down tr1m), but ‘rather were approximately 2 degrees

full nose down trim. A comparison of the stabilizer position data determined
through barrel impact .marks with the trim actuator data shows that an aircraft
rigged to 2 degrees full nose down trim would require 9 to 12 pounds greater
stick force to achieve the mishap stabilizer positions than an a1rcraft rigged
to one degree full nose down trim.

c. Mechanical Linkages. The horizontal tail operating mechanisms of each
aircraft were completely destroyed and intermixed during the aircraft breakup.
This condition eliminated the possibility of a physical reconstruction of
the horizontal control system mechanical Tinkages. Barrel impact marks were
found in all 8 aircraft pitch hydraulic actuators between 7 and 11 degrees
TE up. These marks establish that the system was functioning with the mech-
anical control linkages continuous from the stick to the servo valves. No
evidence of foreign object restriction or binding was found in any of the
component pieces examined.

d. Supplemental Data. A teardown-analysis of the four pitch trim
actuators will be provided as a supplement to this report.

7. HYDRAULIC SYSTEM.

a. Hydraulic Pumps and Relief Valves. A1l eight hydraulic pumps were
recovered. The pumps were still installed in aircraft #1. The #2 accessory
drive was adjacent the #2 aft fuselage section with the pumps installed.
Serial numbers were obtained from aircraft records; however, only one hydraulic
pump (from #1 aircraft) had a name plate and the serial number matched the
aircraft record. The pumps in #1 aircraft were subjected to fire. Burnt
hydraulic fluid had seized the piston and block assembly. Disassembly deter-
mined that at the time of the fire, the pumps werenot turning. The remaining
six pumps could be turned by hand. There was no internal damage to any of the
pumps. Since rotational power from both the accessory drive gearboxes was
available (see the electrical section), the hydraulic pumps were capable of
producing hydraulic pressure. Recovered parts were identified and recorded by
serial number as follows:
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SYSTEM _ PUMP_SERIAL NUMBER

#1 - S/N 68-8156

Utility” B4947
Flight Control A53170

#2 - S/N 68-8184

Utility B4450
Flight Control A5870

#3 - S/N 68-8176

Utility B4959
Flight Control 34429 .

44 - S/N 69-8175

—Utilfty - A4117
Flight Control ’ A52724

A11 relief valves were removed from their respective components and funct1ona11y
tested. Crack1ng/reseat pressures were’ recorded as fo11ows

#1 . Aircraft )
" LH aileron (flight control) - 3500/3400

LH aileron (utility) 3400/3100 .
RH aileron (flight control) ©3300/3100
RH aileron (utility) - ©3300/3200
LH horizontal stabilizer (Utiiity) 3525/2750

RH horizontal stabilizer (flight control) - 3500/3125
LH rudder : 3300/3100
RH rudder - ' 1800/1000%

*NOTE: 'This relief valve was retested and the cracking/
Vreseat pressures were 3450/3100.

#2 Aircraft ‘
LH aileron (flight control) 3300/3200

LH ai]eron (utijity) B ‘ 3500/3100
RH aileron (flight contro1) 3500/3100
RH ajleron (utility) - 3500/3400
LH horizontal stabi]izer_(uti1ity) See Below
RH horizontal stabilizer (f1ight control) See Below
LH rudder | : 3400/3200
RH rudﬁer ) | 3300/3150



#3 Aircraft

LH aileron (flight control) ; 3300/3200
LH aileron (utility) . 3300/3100
RH aileron (flight control) " .~.-- ' . ~-3400/3000
RH aileron (utility) v ©3300/3200
LH horizontal stabilizer (utility) See Below
RH horizontal stabilizer (flight control) .See Below
LH rudder ‘ 3400/3100
RH rudder F ’ 3400/3100

#4 Aircraft

LH aiferon (flight control) 3400/3300
LH aileron (utility) - 3500/3100
RH aileron (flight control) ‘ 3400/3300
RH aileron (utility) 7 3300/3100
LH horizontal stabilizer (utility) See Below
RH horizontal stabilizer (flight control) See Below
LH rudder © ' 330072800
RH rudder - ' 3200/2800

*NOTE: Test results for horizontal stabilizer pressure
relief valves which could not be identified to specific
aircraft are listed below. Two manifold assemblies, which
contain the relief valves, were not found.

LOCATION # FROM CRACKING/RE-
WRECKAGE PLOT S/N_ SEAT PRESSURE
4250 | 17018 3400/2800
383 18291 3400/3100
2250 16973 3450/3100
1231 ' 17108 3525/2650

b. Hydraulic System Filters. The filters for #1 aircraft horizontal stab-
ilizer control system and the hydraulic system filters for #2 aircraft were
recovered. Various other filters were also recovered but could not be identi-
field to a specific aircraft. -All recovered filterswere examined. There was
no visible contamination present in any of the filters.

8. ELECTRICAL POWER.

Both accessory drive gearboxes were found installed in the #1 fuselage with both
AC generataors and hydraulic pumps attached. Both AC generators were removed

and disassembled. Light rotational scoring was found on both AC generator
armatures and fields. The aft fuel boost pump was also found in the #1 fuselage.

J-2-16



Examination of the aft boost pump showed light rotational scoring on the arm-
ature. These facts collectively establish that AC electrical power was avail-
able to the #1 aircraft at impact. Recovered parts were identified as follows:

ITEM ' © PN - SN
RH AC Generator =~ 904J026-5 1313

LH AC Generator 904J026-5 405

RH Gearbox 3—5110071 Plate Missing
LH Gearbox 3-51100-1  Plate Missing

Component pieces of the remaining seven boost pumps were found separately.
A1l showed signs of light rotational scoring. Although these pumps could
not be matched to the aircraft from which they separated, the boost pumps
collectively establish that AC electrical power was also available to air-

craft #2, #3, and #4.
9. FLAP SYSTEM.

A1l eight flap actuators were recovered and found with their respective crank
arms attached._ A1l actuators separated from the motor end. The actuators
fractured at several points from their respective aircraft. Examination of
fracture surfaces on the actuators showed overload failure. Due to heavy.
‘structural damage to the underside of the ajrcraft, the actuators could not
be correlated to a specific aircraft. Measurements taken from crank arm
position on all flap actuators showed all flaps to be in the full up position.
Recovered actuators were identified as follows: -’

e R s TAG HUMBER
Flap Motor (RH) © 3-74210-804  Plate Missing 2490
T " o E 2590
! (RH) Lo I 3515
" (RH) F70210-008 v 4410
() 3-74210-400 v 2580
wo (L) | L o 3560
o (LH) o oot ey . 300
Flap Motor (LH) . 3-74210-401  Plate Missing . 4550

10. LANDING GEAR.

The condition and position of the nose gear on all aircraft could not be
determined. A1l nose gear assemblies had separated from their respective
aircraft.  The condition and position of the main landing gear by individual
aircraft follows. . . - S o ' : '

a. Aircraft #1. The right and Teft main Tlanding gears remained attached
to their respective mounting points. The RH (right hand) torque cylinder was
found attached to the wing by the rod end but had separated in the wing cavity.
The LH (Teft hand) MLG (main landing gear) strut, trunion, and torque cylinder
were attached. The main gear doors and door locks were destroyed, and their
position at impact could not be determined.. The left and right gear strut
Tocking rollers had some distortion, indicating the gear was forced out of the
uplock hooks during impact or aircraft breakup. These components collectively
establish that the main gears were up and locked at impact.
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b. Aircraft #2. The complete wing of the #2 aircraft was found inverted
with both main landing gears and strut doors attached. The left gear was still
in the up and locked position. There was no damage to the landing gear and
strut doors, particularly the leading edges of the doors. Although the RH
gear was found slightly out of wing cavity, a deep mark was found in the right
gear uplock roller indicating that the right gear had been forced out of the
Tocked position. The inboard landing gear doors were missing. The forward
locks were in the locked position with one of the door rollers in its grasp.
These components collectively establish that the main gears were up and locked
at the time of impact.

c. Aircraft #3. Both the LH and RH landing gear struts were broken/
shattered with the wheels/brakes completely separated from the aircraft. The
upper end of the strut assemblies were still attached to the wing. The RH
gear door actuator was closed and the torque cylinder fully extended indic-
ating that the gear was retracted at impact. The uplock hooks show distortion
indicating the landing gear was forced from the uplocks by impact or aircraft
breakup.

d. “Aircraft #4. The RH landing gear was found attached to the wing and
complete, except for the tire and torque cylinder. The LH strut was broken
off near the wing with the wheel, torque cylinder, uplock and Tower strut
missing. Examination of uplock rollers and hooks shows distortion indicating
that the gear was forced from the uplocks by impact or aircraft breakup.

The recovered components collectively establish that the main landing gear
on all four aircraft were up and locked at impact. -

17. SPEEDBRAKES.

Pieces of speedbrake surfaces were found in all impact zones. Seven of eight
speedbrake actuators were recovered from the accident site. The actuators
were disassembled and all showed impact marks in the retracted position,
indicating the surfaces were in the closed position. Actuators could not

be correlated to any specific aircraft. Recovered parts were identified as

. follows: - . '

Imem 0 ' P/N _ S/N ' TAG NUMBER
Speedbrake Actuator - 2-43100-1  Plate Missing 3155
u . " o 3270
L o " " 3340
T, . [ F AV
" e " 2220
R T n 4255
Speedbrake Actuator 2-43100-1 Pléte Missing 4167

12. FUEL SYSTEM.

The fuel system in all aircraft were destroyed by impact and post impact fire.
A1l fuel shut-off valves and cross feed valves were recovered. All fuel shut-
off valves were found in the open position and the fuel cross feedvalves were
in the closed position. Portions of all fuel boost pumps were recovered.
Boost pumps were disassembled and examined. Rotational scoring found on the
end caps or the armature indicated that all pumps were operating at the time
of impact. The fuel strainers that remained intact reveal no evidence of
contamination. No evidence was found to indicate an inflight failure of the
fuel systems. Recovered parts were identified as follows:
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ITEN P/N S/N TAG_NUMBER
Boost Pump, bottom missing 4-52914-1 1000187 2190
Boost Pump, whole " Ser Plate Missing 1215
! , whole, aft ' " " 1240
7, bottom missing " S 1250
! , top missing . " 2520
! , bottom missing “ " 3610
" , bottom missing i " 4187
" , top only " ‘ o 4310
Boost Pump, body only 4-52914-1 o 4571
Cross Feed Valve © 3-52905-503 B 2160
Shut-off Valve " " 3081
7 v - 1 " 3081
! " " 2520
" - " A S 2520
Cross Feed Valve " ‘ " 2520
" : ‘ i " 4430
Shut-0ff Valve " " | 1130
" - : ' " 1240
" S z 1240
Cross Feed Valve " " 1240
Shut-0ff Valve " - e 2160
A e e some
Shut-Off Valve = 3-52905-503 . Ser Plate Missing 3082

13.. THROTTLE SYSTEM

The #1 aircraft aft quadrant was found still attached to the aft sect1on con-
_taining the vertical (Tag #2520). The aft throttle quadrant had partially
melted in place from the post’impact fire. The RH teleflex cable was continuous
from the melted quadrant end to a separation approximately % inch above the
upper mount. The LH teleflex cable separated at the aft quadrant arm. Exam-
ination of the fracture surfaces showed evidence ‘of overload. .Both throttle:
cables were encased by the molten aft quadrant metal,and terminated approx-
imately 5 feet forward. Examination of the cable ends showed tensile overload
failure. This data co]?ect1ve1y shows that both throttle mechanisms and 1ink-
ages were connected at 1mpact No evidence of d1sconnect or foreign object
restriction was found. : L, : :



The aft throttle quadrant of the #2 aircraft was found attached to structure
containing the accessory drive gearboxes (Tag #2540). Both the LH (left hand)
and RH (right hand) teleflex cables had separated between the quadrant and
upper mounts. Approximately one foot of teleflex and fixed end remained
attached to the intact aft throttle quadrant. A short pjece of control cable
remained with the LH quadrant. Examination of the LH and RH teleflex ends

and the LH control cable showed evidence of tensile overload failure. These
components collectively establish that the #2 throttles were connected at
impact. No evidence of disconnect or foreign object restriction was found.

A 12-inch piece of the LH teleflex cable of the #3 aircraft was found attached
by the upper mount and separated between the quadrant and upper mount. The

aft quadrant, RH teleflex, and control cables were not recovered. Continuity
of the #3 aircraft throttle system could not be established.

A section of the #4 aircraft aft fuselage section, containing the vertical
(Tag #4330), was found with an 8-inch piece of the LH teleflex housing
connected to the upper mount. The aft quadrant, RH teleflex, and control
cables were not recovered. Continuity of the #4 aircraft throttle system
could not be established. ‘



14. SUMHARY.,

a. Impact marks were found in the hydraulic flight control actuators
which correspond to the following positions:

AIRCRAFT #1 #2 #3 #4
Aileron Actuators (LH) No Marks 0.5%.2° Up 2.5% Down 2.5° Up
Rudder Actuators 2.5° Right | 2.5° Right 1.5° Left 4.5° Right
Stab Actuators (TE) 7, 11 Up 10.8, 11 Up | 7.3, 7.6 Up | 6.4, 10.5 Up

b. Pitch trim actuators were not correlated to aircraft nor could rig
be determined. Positions for the actuators were measured as follows:

TAG # 1151 ' 3360 4175 | oaxxx

-1°Rig | 0.8°TEW | 14%TEU |0 . 0.3° TE UP

-2° Rig | 0.2° TE Down | 0.4°TE Up | 1.0° TE Down | 0.7° TE Qown

c. Aileron trim actuators were not corre]ated to a1rcraft but had
position as follows: ;

TAG # 1164 2330 2510 .- 4211

Reading 0.5% LH Down Shaft Missing 0.2° LH Up 0.5° LH Down

d. No marks were found in the four SAS actuators to determine rudder
trim. . :

e. Flap actuators were not correlated td aircraft but a]]leight were
full up.

f. Sevenofe1ght speedbrake actuators were recovered but not correlated
to aircraft. Allseven were in the closed position.

g. A1l fuel boost pumps, shutoff valves, and cross feed va]ves were
recovered. Only the aft #1 boost pump was correlated to aircraft. ATl
boost pumps were running, all shutoff valves were open. A1l cross feed
valves were closed. Throttle cont1nu1ty was verified on #1 and #2 aircraft.

h. AC electrical. power was ava11ab1e to all a1rcraft, since all boost
pumps were running.
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i. A1l main landing gears were correlated to aircraft. A1l main landing
gears were determined to be up and locked at impact. Nose landing gears
were not correlated to aircraft or positions determined,

j. All eight hydraulic pumps were recovered and correlation was made
on the #1 and #2 ajrcraft pumps. Al11 eight hydraulic pumps were functional
at impact, all relief valves were recovered except for two speedbrake
manifolds and two horizontal stab manifolds. Correlation was made on all
aileron relief valves and the #1 horizontal stab manifolds. No speedbrake
manifolds were correlated, A1l recovered relief valves functioned within
the operational ranges. No evidence of contamination was found in any of
the recovered filters.

k. No evidence was found in any of the aircraft flight control
mechanisms or linkages to indicate inflight disconnect or foreign object
restriction. :

1. A separate teardown analysis of the pitch trim actuators will be
provided.

JOHN DEVINEY . R!GE!D. WHITE

L/Supervisor_y Equipment Specialist Mechanical Engineer
SA-ALC/MMSRBT : 0C-ACL/MMIRAE
Kelly AFB, TX - Tinker AFB, OK
CONRAD GARCIA AL GERDES
Equipment Specialist Mechanical Engineer
SA-ALC/MMSRBT SA/ALC/MMSRBE

Kelly AFB, TX 7 . Kelly AFB, TX
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ATRCRAFT MISHAP INVESTIGATION
THUNDERBIRD AIRCRAFT

#1 - 68-8156
#2 - 68-8184
#3 - 68-8176
#4 - 68-8175

18 January 1982
ENGINE ANALYSIS REPORT

At the crash site, engines from the four aircraft were found scattered over a
wide area. A1l afterburners and main fuel controls (MFCs) had separated from
the main engines. A11 engines had sustained considerable external damage.
Because. of the number of aircraft involved and the way the engines were scat-
tered around, it was not possible to positively identify the parts to a part-
jcular aircraft or engine position. . It was necessary to use the engine
records to identify an individual afterburner, MFCs, and engine to each air-
craft engine position. We covered all engines, afterburners, and MFCs. They
were moved to Nellis AFB for investigation.

1. SUMMARY OF FINDINGS.

#1 Aircraft - Both engines were operating properly. They were running
between 77% and 85% RPM at the time of impact..

#2 Aircraft - Both engines were operat1ng properly. _They were operating
_between 82% and 90% at 1mpact .

#3 Aircraft - The engines were operat1ng norma11y They were running
between 86% and 95% at 1mpact '

#4 Aircraft - The engines were funct1on1ng proper1y. They were operating
between 82% and 90% at impact. .

There was no evidence of a mechan1ca1 failure in any of the engines. There was
nothing found which could have prevented the ena1nes from operating at any

selected engine speed .
2. EXAMINATION OF INDIVIDUAL ENGINES.
a.. Aircraft #1 - 68-8156.

(1) Number 1 Engine - S/N 232-802: The engine had one bleed valve open
and one closed. Removal and inspection of the open valve showed it to be damaged
by impact and that the valve had opened after hitting the ground. The other
valve had considerable dirt packed behind the gates. This indicates the engine
was turning sufficiently to pull in this dirt. The gates are fully closed at
69% RPM. The top half of the compressor case was removed. The compressor rotor
had considerable dirt throughout. Several foreign objects were found between
the stages. Pieces of the airframe were found between stages 3 and 4 and
between stages 4 and 5. A portion of a spring was found between stages 4 and 5.
The presence of this material indicates the engine was operating at the time the
ajrframe began coming apart. A1l the first, second and third stage blades had
leading edge tip curl. This indicates the engine was operating at moderate to
high RPM. at impact. The turbine rotor sustained only 1ight damage. This is not
unusual, since the turbine case was still intact and there was little impact
damage to the aft end of the engine.  The engine had Detroit Diesel fuel nozzles.
Disassemb1y of the main fuel control and inspection of the 3-D cam indicated
the engine was running 77% to 85% at first jmpact. There was no indication of
a mechanical failure prior to 1mpact

(2)  Number 2 Eng1ne - S/N 231-869:- Both bleed valves were closed.
When removed, both had considerable dirt packed behind the gates. The top half
of the compressor case was removed. Dirt was found throughout. Airframe metal
was found between stages 2 and 3, stages 4 and 5, and stages 7 and 8. This
indicates the engine was running at impact. A1l the stage one turbine blades
had been destroyed on impact. About a third of the stage 2 blades were gone.
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A11 the remaining ones were bent. The engine had Detroit Diesel fuel nqzz]es;
The fuel control was disassembled. The 3-D cam indicated it was operat1ng 77%
to 85% RPM at impact. There was no evidence of a mechanical failure prior to

impact.
b. Aircraft #2 - 68-8134.

(1) Number 1 Engine - S/N 231-874: The engine compressor case‘had
ripped off at impact. Al1 the compressor blades were bent in the opposite
direction to rotation. This indicates the engine was operating at moderate
to high RPM. The turbine case was removed. The leading edges of the first
stage blades were bent forward. This also indicates a moderate to high speed
at impact. The engine had Delevan fuel nozzles with an "L" on the end cap.
This indicates TCTO 2J-J85-925 had been complied with and the proper locking
assemblies were installed. The main fuel control 3-D cam indicated the engine
was operating from 82% to 90% RPM at impact. There was no evidence of a mech-
anical failure prior to impact. '

(2) Number 2 Engine - S/N 232-218: A small amount of dirt was found
behind the bleed valves, indicating the engine was turning when it struck the
ground. The first two stages of the compressor rotor were missing. The_stage
3 blades were bent opposite to the direction, indicating a moderate to h}gh
RPM. " The turbine case and all turbine blades had separated from the engine
during impact. The engine had Detroit Diesel fuel nozzles. We were not able
to positively identify the main fuel control that was on this engine. (See
section on unidentified fuel controls.) However, because of its location at
the site, it appears control B was on this engine. It had a 3-D cam reading
" from 82% to 90% RPM. - There was no evidence of a mechanical failure prior to

impact. :

c. Aircraft #3 - 68-8176.

(1) Number 1 Engine - S/N 230-895: The bleed valves were missing from
this engine. The top half of the compressor case was removed. The tips of
all blades were bent opposite to the direction of rotation. The first stages
blade's leading edges were jagged from ingestion of foreign material. Both of
these indicated the engine was rotating at moderate to high RPM at impact.
During removal of the compressor case, a piece of the aircraft inlet duct
fell out. The piece was badly chewed up. This also indicated the engine was
rotating at impact. The combustor and turbine had separated from the main
engine. The turbine case was gone. The stage one blades were all missing.
The stage 2 blades had their leading edge tips bent opposite to the direction
of rotation. This again indicates a moderate to high RPM at impact. The
engine had Detroit Diesel fuel nozzles. The main fuel control 3-D cam indic-
ated it was operating from 87% to 95% at impact. There was no evidence of a
mechanical failure prior to impact.

(2) MNumber 2 Engine - S/N 231-682: The bleed valves were missing.
The compressor was full of dirt. The stage one blade leading edges were
jagged from ingestion of foreign material. The jagged shapes indicate a mod-
erate to high RPM at impact. The stage 2 blades were bent opposite to the
direction of rotation. This also indicates a moderate RPM.. A piece of cloth
was found between stages 3 and 4 blades. The engine had to be rotating to
ingest the cloth. A1l the turbine stage one blades had leading edge tip curl,
and the stage 2 blade tips were all bent in the opposite direction to rotation.
These factors ‘indicate a moderate to high engine speed. The engine had Detroit
Diesel fuel nozzles. The main fuel control could not be positively identified.
From its location at the impact site, it appears control C was on this engine.
Control C has a 3-D cam reading from 86% to 94%. There was no indication of
any mechanical failure prior to impact.

d. Aircraft #4 - 68-8175.

(1) MNumber 1 Engine - S/N 231-606: The bleed valves were missing.
The top half of the compressor case was removed. The first stage blade's
leading edges were jagged from the ingestion of foreign material while rotating.
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There was also leading edge tip curl opposite to the direction of rotation.
These two factors indicate a moderate to high engine speed. The compressor
case had stator segments Taying over completely on their side and subject to
considerable rubbing. This indicates the engine was still rotating after
impact, since that is when the stator segments would have been layed over.
The turbine and combustor were completely separated from the engine during
impact. The compressor drive shaft had sheared du~ing impact. The engine
had Delevan fuel nozzles without an "L" on the end caps. The nozzles were
disassembled and found to have the proper locking assemblies. The nozzles
were either overhauled prior to December 1980 or the "L" had not been put
on the cap after rework. The main fuel control could not be positively
identified. From its location at the crash site, it appears that fuel con-
trol A was on this engine. Control A had a 3-D cam reading from 82% to 90%.
There was no evidence of a mechanical failure prior to impact.

(2) MNumber 2 Engine - S/N 231-093: There were no bleed valves left
on the engine. The compressor case top half was removed and considerable
foreign material was found inside. There were two pieces of aircraft metal
lodged between second stage blades. There was an airframe bolt and nut
lodged in the third stage blades. There were pieces of aircraft metal
lodged between stages 3 and 4 and stages 4 and 5. The presence of aircraft

_material in the compressor indicates it was turning at impact. The first
stage compressor blades had leading edge tip curl and jagged leading edges.
Both of these are caused by the ingestion of foreign material, while the
compressor was rotating at moderate or high speed. The turbine had separated
from the engine at impact. This engine alsc had the Delevan fuel nozzles
without an "L" on the end caps. Disassembly showed they had the proper lock-
ing assemblies. The nozzles had either been overhauled prior to December 1980
or the "L" had not been put on the end caps after changing the Tocking
assemblies. The main fuel control from the engine could not be positively
identified. However, fuel control D was located near the engine. The 3-D cam
from fuel control D read from 82% to 90%. There was no indication of a
mechanical failure prior to impact.

3. UNIDENTIFIED MAIN FUEL CONTROLS.

It was not possible to positively identify four main fuel controls to a part-
jcular engine. Three of the controls had their data plate torn off during the
crash.. The only method of identification is the case serial number. Unfor-
tunately, the records on case serial numbers are incomplete. Therefore, the
positive Tink between case and control may never be found. -The fourth MFC had
a serial number that wasnotrecorded in the records of any of the engines:

MFC S/N 27815 - The control was coded A. Its 3-D cam indicated anrengine
speed of 82% to 90%. ) '

Case S/N 6978 - The control was coded B. Its 3-D cam indicated an engine
speed of 82% to 90%. -

Case S/N 6852 - The control was coded C. Its 3-D cam indicated an engine
speed of 86% to 94%.

Case S/n 383 - The control was coded D. Its 3-D cam indicated an engine
speed of 82% to 90%.

A1l the controls indicated engine speeds from 82% to 94%. This shows considerable
consistency between the engines. Not being able to positively put a control or

a particular engine, or matching the wrong control, with an engine would not
alter our findings.

GEOFFRE! M. HOEFT BERT P. CALK

Engineer Engine Specialist
SA-ALC/MMPRJ SA-ALC/MMSRA
Kelly AFB, TX Kelly AFB, TX
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AIRCRAFT MISHAP INVESTIGATION
THUNDERBIRD AIRCRAFT
© #1 - S/N 68-8156
18 January 1982
INSTRUMENT REPORT

1. INTRODUCTION/SUMMARY OF FINDINGS.

The following is the anlysis, findings and recommendations derived from the
jnvestigation of T-38 S/N 68-8156 involved in a major accident at Indian
Springs AFAF, NV, on 18 January 1982. Several methods were utilized in an
attempt to reconstruct instrument readings at time of impact or loss of
electrical signal. Instruments employing synchro repeaters, such as 0il

and hydraulic pressure, tend to remain at the point where electrical signal
was lost unless the pointer is displaced, such as being struck by a foreign
object or subjected to a rotating force. Tachometer, ajrspeed indicators,
and some EGT gauges return to zero or ambient condition upon loss of signal
or input pressures unless captured by impact. These variables were taken
into consideration during the analysis of the recovered instruments. During
the course of this investigation, no indication of an instrument malfunction
was noted. A1l instruments appeared to be operating normally up to point of

impact.

2. INVESTIGATION AND ANALYSIS. ..

a. Flight Instruments.

(1) Both attitude indicators (ADI) were recovered. Front cockpit
indicator received minor impact damage.- When recovered, indicator read 40
deagrees left wing down and 58 degrees climb. Internal examination revealed
an impact mark on the sphere caused by the miniature airplane at 55 degrees
climb. There was an impact mark on the yoke drive gear at 60 degrees left
wing down. The OFF flag was in view. Rear cockpit indicator had very minor
impact damage. When recovered, it was reading 5 degrees left wing down and
zero degrees pitch. Internal examination did not reveal any impact marks.
-1t appears the front cockp1t indicator had changed in pitch and roll during

" breakup.

(2) Attitude Indicator (Standby). Front cockpit indicator received
major frontal impact damage. When recovered, the indicator was reading 40
dearees left wing down and 45 degrees dive. Internal examination revealed
impact marks correlating to these readings. No other impact marks could be
found. Rear cockpit indicator received very minor impact damage. .When
recovered, it was reading 30 degrees left wing down and 25 degrees dive.
There were no impact marks.

(3) Altimeter (AAV-19). Front cockpit indicator received very minor
impact damage. When recovered, the indicator was reading 2550 feet and was
set at 29.90. The STBY flag was in view. There were no impact marks on the
altitude counter, dial face or baro counter. This indicator was found in
good enough condition to perform a functional test. The results were that
the indicator read 50 feet higher than the actual altitude from minus 1000
to plus 60,000 feet. Rear cockpit indicator received very minor impact
damage. When recovered, it was reading 3050 feet. The baro was set at 30.10
in. hg. The STBY flag was in view. There were no impact marks on the dial
face, baro counter or altitude counter.

(4) G-Meter. Front cockpit indicator received very minor impact
damage. When recovered, it was reading plus 10 and minus 5 Gs. Internal
lexamination revealed the mechanism to be at the upper and lower 1imit stops.
Rear cockpit indicator, when recovered, was-reading plus 10 and minus 1.5 Gs.
Internal examination verified the mechan1sm'to be at the above readings.
There were no pointer impact marks on the dial face of either indicator.
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(5) Horizontal Situation Indicator (HSI). Front cockpit indicator
received major impact damage. The only portion recovered was the case and
compass card. A reading could not be determined. Rear cockpit indicator
received minor impact damage. The readings were as follows:

Range Counter - 121 miles and flag in view
Course Counter - 284 degrees

Course Arrow - 284 degrees

Bearing Pointer - 155 degrees

Heading Marker - 260 degrees

(6)  Airspeed Indicator. Front cockpit indicator received very minor
impact damage. The pointer was at zero. There were no pointer impact marks
on the dial face. Internal examination revealed the mechanism had returned
to zero. The maximum allowable was at 775 knots. The airspeed marker was
at 525 knots. Rear cockpit indicator received minor impact damage. The
pointer was at zero. Internal examination revealed the mechanism had re-
turned to zero. There were no pointer impact marks on the dial face.

(7) Vertical Velocity Indicator. Frontcockpit indicator received
minor impact damage. When recovered, the pointer was reading 900 FPM down.
There were no pointer impact marks on the dial face. Internal examination
revealed the bellows to be distorted, which displaced the pointer from zero.-
Rear cockpit indicator received minor impact damage. When recovered, pointer
was reading 3500 FPM up. " There were no pointer impact marks on the dial face.
Internal examination revealed the bellows was ruptured driving the pointer
from zero.

(8) Pitch trim indicator received minor impact damage. This indi-
cator is constructed with the pointer connected directly to the shaft of a
synchro repeater. The pointer was-off the scale. There were no pointer
impact marks on the dial face. ‘A reading could not be determined.

b. Engine Instruments.

(1) Nozzle Position Indicator. Front Cockpit - Both indicators were
recovered and received very minor impact damage. The pointers on both were
off scale or at the ambient position. This is normal upon loss of electrical
signal. There were no pointer impact marks on the dial face. Rear Cockpit -
Both indicators were recovered and received very minor impact damage. There
were no pointer impact marks on the dial face. The pointers had returned to

the ambient position.

(2) Tachometer. Both indicators from the front and rear cockpits
were recovered. ATl four indicators had received very minor impact damage.
The pointer and internal mechanism had returned to zero. There were no
pointer imoact marks on the dial faces. '

(3) 011 Pressure Indicator. Front Cockpit - Both indicators were
recovered and had received minor impact damage. There were no impact marks
on the dial faces. The pointer was not captured and was free to move. When
recovered, the left indicator was reading 85 PSI.  Rear Cockpit - Both
indicators were recovered and received minor impact damage. When recovered,
the Teft indicator was reading 5 PSI and the right was reading 2 PSI. There
were no pointer impact marks on the dial face and the pointers were not
captured. ’

(4) Fuel Quantity Indicator. Front Cockpit - This indicator is con-
structed such that it will retain its position upon loss of electrical signal.
Both indicators were recovered and were reading 1200 1bs. Rear Cockpit - This
indicator is constructed with the pointer connected directly to a synchro
repeater.  Both indicators had received minor impact damage. There were no
pointer impact marks on the dial faces. When recovered, the left indicator
was reading 700 1bs. and the right was off scale below zero. The pointers

were not captured.
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(5) Fuel Flow Indicator. This indicator is constructed with the
pointer connected directly to the shaft of a synchro repeater. Front Cockpit. -
Both indicators were recovered and had received minor impact damage. There
were no pointer impact marks on the dial faces. When recovered, both indi-
cators were reading 2200 PPH. The pointers were not captured. Rear Cockpit -
The left indicator was reading 300 PPH when recovered. There were no pointer
impact marks on the dial face. The pointer was not captured and was free to
move. Right indicator was reading 1500 PPH when recovered. There were pointer
marks at 2000, 1800, and 1500 PPH. The pointer was free to move.

(6) Temperature Indicator. Front Cockpit - The left indicator
received minor impact damage. The pointer and internal mechanism is spring
loaded to return to its ambient position upon loss of electrical signal.
llhen recovered, this indicator had returned to the ambient position. There
were no pointer impact marks on the dial face. The right indicator is con-
structed such that it will retain its position upon loss of electrical signal.
This indicator had received major impact damage. When recovered, it was
reading 600 degrees. Rear Cockpit - This indicator is constructed with the
pointer connected to a synchro repeater. When recovered, the left indicator
was reading 450 degrees and the right was reading 550 degrees. There were no
pointer impact marks on the dial face. The pointers were free to move.

c. Miscellaneous Instruments.

(1) . Hydraulic Pressure Indicator. This indicator is constructed with
the pointer connected directly to the shaft of a synchro repeater. Front
Cockpit - Both indicators were recovered and had received minor impact damage.
There were no pointer impact marks on the djal faces. The utility indicator
was reading 3000 PSI and the flight control indicator was reading 2400 PSI. |
Rear Cockpit - Both indicators were recovered and had received minor impact
damage. There were no pointer impact marks on the dial faces. The utility
indicator was reading 3000 PSI and the flight control indicator was reading

2400 PSI.

(2) Liquid Oxygen Indicator. Front Cockpit - This indicator is a
synchro repeater type, and it had received minor impact damage. The pointer
was not captured and there were no pointer impact marks on the dial face.
When recovered, the pointer was off the scale. A reading could not be deter-
mined. Rear Cockpit - This indicator is designed such that it will retain its
position upon Toss of electrical input. This indicator received minor impact
damage. When recovered, it was reading 4.5 liters.

(3) Flaps Indicator. This indicator is designed with a meter move-
ment mechanism. It will return to the 12 o'clock or ambient position upon
loss of electrical input. Both indicators from the front and rear cockpits
were recovered. They had all returned to the ambjent position. There were
no pointer impact marks on the dial faces.

_ (4) Oxygen Supply Pressure Gauge. Front Cockpit - This indicator
w111 return to zero position upon loss of input pressure. - When recovered,
}t was -at the zero position. There were no pointer impact marks on the dial

ace.

d. nght Bulbs. The 1ight bulbs were analyzed to determine if illumin-
ated at time of impact. The bulb analysis follows:

Front Cockpit -

Master Caution Light - Not .Illuminated
Eng Fire (L/R) L Y
L/R Generator - "
L/R Fuel Pressure -
Utility Hyd - "
F1ight Hyd - "
Engine Anti-Ice -
Oxygen -
Fuel Low -
XMR Rect Out - " "

J-4-3



Rear Cockpit -

Master Caution Light - Not ITluminated
Eng Fire (L/R) - " "

3. FINDINGS.
During the course of this investigation, no indication of an instrument

malfunction was noted. A1l instruments appeared to be operating normally
up to the point of impact.

4. RECOMMENDATIONS. None.

D IN RENSHA .
Equipment Specialist (Electronic)
0C-ALC/MMIRIA :
Tinker AFB, 0K
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AIRCRAFT MISHAP INVESTIGATION
THUNDERBIRD AIRCRAFT
42 - S/N 68-38184
18 January 1982
INSTRUMENT REPORT

1. INTRODUCTION/SUMMARY OF FINDINGS.

The following is the analysis, findings and recommendations derived from the
investigation of T-38 S/N 68-8184 involved in a major accident at Indian
Springs AFAF, NV, on 18 January 1982. Several methods were utilized in an
attempt to reconstruct instrument readings at time of impact or loss of
electrical signal. Instruments employing synchro repeaters, such as oil and
hydraulic pressure, tend to remain at the point where electrical signal was
Tost unless the pointer is displaced, such as being struck by a foreign
object or subjected to a rotating force. Tachometer, airspeed indicators,
and some EGT gauges return to zero or ambient condition upon loss of signal
or input pressure, -unless captured by impact. These variables were taken
into consideration during the analysis of the recovered instruments. During
the course of this investigation, no indication of instrument malfunction was
noted. All instruments appeared to be operat1ng norma]]y up to point of

impact.

2. INVESTIGATION AND ANLYSIS.

a. Flight Instruments.

(1) Attitude Indicator (ADI). Front cockpit indicator was not
recovered. Rear cockpit indicator received minor impact and major post fire
damage. The sphere was severely melted. By reconstructing the remaining
partion of the sphere and yoke assembly, a reading of 10 degrees dive and
zero pitch was determined.

(2) Attitude Indicator (Standby). Front cockpit indicator re-
ceived major impact damage. When recovered, it was reading 88 degrees right
wing down and 34 degrees dive. Internal examination revealed the sphere
had impact marks at 35 degrees dive and zero, 34, and 88 degrees right wing
down. Rear cockpit indicator received minor impact and major post fire
damage. The sphere was melted from heat. The yoke assembly was captured
at 20 degrees left wing down. The sphere was at 10 degrees.dive. No impact

marks cou]d be found.

(3) Altimeter (AAU-19) Front cockpit indicator received major impact
damage. The pointer was torn loose from its shaft. There were no pointer
impact marks on the dial] face. The altitude counter was captured at 2900
feet. It could not be determined if the counter had rotated. The baro was
set at 29.81 in. hg. The baro set knob was broken off. When this happened,
the baro setting could have changed. The STBY flag was in view. Rear
cockpit indicator received major post fire damage and minor impact damage.

The STBY flag was in view. When recovered, indicator was reading 83,550 feet.
Internal examination revealed the 100-foot drum and pointer were captured at

550 feet. - The 10,000~ and 1000-foot drums were torn loose and free to

rotate. No impact marks could be determined. The baro was set at 30.14 in. hq.

(4) G-Meter. Front cockpit indicator received major impact damage.
When recovered, indicator was reading plus 6.5 and minus 4 Gs. The plus
pointer was loose and free to move. Internal examination revealed the plus
mechanism was at the upper limit stop of 10 Gs. There were no pointer im-
pact marks on the dial face. Rear cockpit jndicator received major fire and
minor impact damage. When recovered, it was reading plus 5 and minus 4.
Internal examination revealed the plus and minus mechanism had separated,
allowing the pointers to be free to move. There were no pointer impact marks

on the dial face.
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(5) Horizontal Situation Indicator (HSI). Front cockpit indicator
received major impact damage. Recovered the case and some internal mechanism
parts. A reading could not be determined. Rear cockpit indicator received
major fire and minor impact damage. The readings were as follows:

Course Counter - 75 degrees

Course Arrow - 65 degrees

Bearing Pointer - 87 degrees

Heading Marker - 120 degrees

Range Counter - 58 miles and flag in v1ew
Compass Card - 87 degrees

(6) Airspeed Ind1cator. Front cockpit indicator received minor
external impact damage. Pointer was reading 110 knots. There were no point-
er impact marks on the dial face. Internal examination revealed the pointer
sector gear had separated from the bellows mechanisms.  This allowed the
pointer to move freely. Rear cockpit indicator received major fire and
minor impact damage. The airspeed pointer was torn from its shaft. There
were no pointer impact marks on the dial face. The internal bellows were
ruptured from heat. A reading could not be determined.

(7) Vertical Velocity Indicator (VVI). Front cockpit indicator
received minor external impact damage. When recovered, it was reading 300
FPM up. The pointer was free to move. There were no pointer impact marks
on the dial face. Internal examination revealed the mechanism had separated,
which allowed the pointer to move freely. Rear cockpit indicator received
major fire and minor impact damage. When recovered, the pointer was at 6000
FPM. The dial face had heavy smoke damage. There was a mark at zero indi-
cating the pointer was at zero during the smoke damage. Internal examination
revealed the bellows had ruptured driving the point to the 6000 FPM reading.

(8) Pitch Trim Indicator. This indicator is constructed with the
pointer connected directly to the shaft of a synchro repeater. This indi-
cator received minor impact damage. The pointer was off the scale. There
were no pointer impact marks on the dial face. A read1ng could not be
determined.

b. Engine Instruments.

(1) Nozzle Position Indicator. This indicator is designed-with a
meter movement mechanism. It will return to the 12 o'clock or ambient
position upon loss of electrical signal. Front Cockpit - Both indicators
were recovered and had received minor impact damage. The pointer on both
indicators had returned to the ambient position. There were no pointer
impact marks.on the dial faces. Rear Cockpit - Both indicators had re-
ceived major fire and minor impact damage. The dial face, pointer and
neter movement were destroyed by heat. A reading could not be obtained.

(2) Tachometer. Front Cockpit - Both indicators had received
minor impact damage. The pointer and internal mechanism had returned to
zero. There were no pointer impact marks on the dial faces.

(3) 0i1 Pressure Indicator. Front Cockpit - The left indicator
had received minor impact damage. The pointer was at 82 PSI and free to
move. There were no pointer impact marks on the dial face. The right
indicator had received major impact damage. The pointer was reading 92 PSI
and free to move. There were no pointer impact marks on the dial face.
Rear Cockpit - This indicator is a synchro repeater type indicator.  Both
indicators had received major fire and minor impact damage. The dial face
and pointer were missing. A reading could not be obtained.

(4) Fuel Quantity Indicator. Front Cockpit - This indicator is
designed such that it will retain its position upon loss of electrical signal..
Both indicators had received major impact damage. The left indicator was
reading 1180 1bs. and the right was reading 1200 1bs. Rear Cockpit - This
indicator is a synchro repeater type. Both indicators had received major
fire and minor impact damage. The dial face and pointer were destroyed on
both indicators. A reading could not be obtained.
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(5) Temperature Indicator. Front Cockpit - This indicator is designed
such that it will return to low end or ambient position upon loss of electrical
signal. The left indicator had recejved minor impact damage. The pointer and
internal mechanism had returned to the ambient position. The right indicator
had received major impact damage. The pointer and dial face were missing.

The internal mechanism had returned to the low end stop. Rear cockpit indi-
cators received major heat and minor impact damage. The dial faces and
pointers were destroyed by heat. This is a synchro repeater type indicator.
A reading could not be obtained.

(6) Fuel Flow Indicator. This is a synchro repeater type indicator.
Front Cockpit - Both indicators were recovered and had received major impact
damage. The left indicator pointer was off scale below zero. There were no
pointer impact marks on the dial face. The right indicator pointer was off
scale. There were pointer impact marks at 3650 and 2500 PPH. The pointer
was free on both indicators. Rear Cockpit - Both indicators had receijved
major- fire and light impact damage. The dial faces and pointers were destroyed
by heat. A reading could not be obtained. ’

c. Miscellaneous Instruments.

(1) Liquid Oxygen Indicator. This indicator will retain its indi-
cation upon loss of electrical signal. This indicator had received major
fire and minor impact damage. The dial face and pointer were missing. The
internal mechanism was at 4 liters.

(2) Hvdraulic Gauges.- Front Cockpit - The utility gauge was missing.
The flight control gauge received minor impact damage. When recovered, it
was reading 1800 PSI. There were no pointer impact marks on the dial face.
This is a synchro repeater type indicator. The pointer was free to move.

(3) Cabin pressure altimeter received minor impact damage. The
pointer was at zero. There were no pointer impact marks on the dial face.
Internal mechanism was intact.

d. Light Bulbs. The teﬁe—]ite panel, master caution and engine fire
1ights were not recovered or had they been destroyed.

3. FINDINGS.

During the course of this investigation, no indication of an instrument mal-
function was noted. A1l instruments appeared to be operating normally up to

the point of impact.

4. RECOMMENDATIONS. None.

4J II!“ \Il RENS!AH

Equipment Specialist (Electronic)
OC-ALC/MMIRIA
Tinker AFB, OK
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AIRCRAFT MISHAP INVESTIGATION
THUNDERBIRD AIRCRAFT
#3 - S/N 68-8176
18 January 1982
INSTRUMENT REPORT

1. INTRODUCTION/SUMMARY OF FINDINGS.

The following is the analysis, findings and recommendations derived from the
investigation of T-38 S/N 68-8176 involved in a major accident at Indian
Springs AFAF, NV, on 18 January 1982. Several methods were utilized in an
attempt to reconstruct instrument readings at time of impact or loss of
electrical signal. Instruments employing synchro repeaters, such as oil

and hydraulic pressure, tend to remain at the point where electrical signal
was lost unless the pointer is displaced, such as being struck by a foreign
object or subjected to a rotating force. Tachometer, airspeed indicators,
and some EGT gauges return to zero or ambient condition upon loss of signal
or input pressures unless captured by. impact. These variables were taken
into consideration during the analysis of the recovered instruments. During
the course of this investigation, no indication of instrument malfunction
was noted. A1l instruments appeared to be operating normally up to point of

impact.

2. INVESTIGATION AND ANALYSIS.

a. Flight Instruments.

(1) Altitude Indicator (ADI). Front cockpit indicator received
major fire and impact damage. The sphere was melted from heat: When recov-
ered, the indicator was reading 60 degrees left wing below the horizon and
90 degrees dive. The presentation was an inverted aircraft. The yoke
assembly was not captured. Due to the heat damage, no other readings could
be obtained. Rear cockpit indicator received major frontal impact damage.

A portion of the sphere was missing. When recovered, the reading was 90
degrees right wing down and 30 degrees climb. There were impact marks on
the yoke assembly drive gear at 5 and 30 degrees right wing down. It
appears this indicator had changed in roll during breakup.

(2) Attitude Indicator (Standby). Front cockpit indicator received
magor fire and minor impact damage. The sphere was melted and portions
missing. The yoke assembly was captured at 45 degrees dive. No impact
marks could be found. Rear cockpit received minor impact damage. When
recovered, indicator was reading 25 degrees left wing down and 30 degrees
dive. There were no impact marks The OFF flag was in view.

: (3) Altimeter (AAU-19). Front cockpit indicator received major
impact damage. When recovered, it was reading 5000 feet. The baro was set
at 29.87. The STBY flag was in view. There was a pointer impact mark on .
‘the dial face at 150 feet. There were impact marks on the 1000- and 10,000-
foot drums. These marks were caused by the edge of the cut out on the dial
face. When these marks were aligned, a reading of 3150 feet-was read. The
internal bellows were ruptured, which would drive the altitude counter and
pointer up scale. Rear cockpit indicator received major rear impact damage.
When recovered, indicator was reading 3700 feet. The baro was set at

30.22 in. hg. The STBY flag was in view. There were no impact marks on the
dial face, altitude counter or baro counter. The altjtude counter and pointer
had separated from the drive gear; this allows them to rotate freely.

(4) G=Meter.  Front cockpit indicator received major fire and impact
damage. When recovered, reading was plus 4 and minus 1. Fire had damaged
the dial face to the point where no impact mark could be determined. The
minus pointer was loose on its shaft. Rear cockpit indicator was not recov-

ered.
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(5) Horizontal Situation Indicator (HSI). Front cockpit indicator
received major impact damage. The compass card and internal mechanism were
missing. The range counter was reading 38 miles and the flag was in view.

The course counter was set at 267 degrees. No other réading could be obtained.
Rear cockpit indicator received minor impact damage. The readings were as
follows: . : )

Course Counter = 255 degrees

Range Counter - 38 miles and flag in view
Course Arrow - 255 degrees

Compass Card - 87 degrees

Bearing Pointer - 142 degrees

Heading Marker - 292 degrees

(6) Airspeed Indicator. Front cockpit indicator received major im-
pact damage. The pointer was missing. There were no pointer impact marks on
the dial face. The internal mechanism had separated. A reading could not be
obtained. PRear cockpit indicator was not recovered. .

(7) Vertical Velocity Indicator. Front cockpit indicator received
minor impact damage. When recovered, indicator was reading zero. The inter-
nal mechanism was intact. There were no pointer impact marks on the dial
face. Pointer is spring loaded to return to zero upon loss of input source.
Rear cockpit indicator received minor impact damage. When recovered, pointer
was at 3000 FPM up.  ‘There was a pointer impact mark at zero. Internal exam-
ination revealed the pointer sector gear had separated from the bellows
assembly. This allowed the pointer to move freely.

_ (8) Pitch trim indicator was destroyed by fire. A reading could not
be determined. . '

b. Engine Instruments.

(1) Nozzle Position Indicator. This indicator is designed with a
meter movement mechanism. It will return to the 12 o'clock or ambient posi-.
tion upon loss of electrical signal. Front cockpit indicator received minor
impact damage. The pointer had returned to the ambient position on both
indicators. There were no pointer impact marks. Rear cockpit indicators
received minor impact damage. The pointer had returned to the ambient posi-
tion. There were no pointer impact marks on the dial. face.

(2) Tachometer. Front Cockpit - Both indicators had received minor
impact damage. The .left indicator pointer was captured by broken dial glass
at 70 percent RPM.” The right indicator pointer had returned to zero. There
were no pointer impact marks on the dial faces. Rear Cockpit - Both indica-
tors had received minor impact damage. The pointers and internal mechanism
had returned to zero. There were no pointer impact marks on the dial faces.

(3) 011 Pressure Indicator. Front Cockpit.- The left indicator
received major impact damage.. The pointer was found Toose between the glass
and dial face. There were no pointer impact marks on the dial face. Right
indicator received minor impact damage. When recovered, the pointer was
reading 5 PSI; however, it was not captured and was free to rotate. There

were no pointer -impact marks on the dial face. Rear Cockpit - The left
indicator received minor impact and heat damage. When recovered, it was
reading 68 PSI. The synchro was frozen due to heat. There were no pointer
impact marks on the dial face. Right indicator received minor impact damage
and was reading 38 PSI. The pointer was not captured and was free to rotate.

(4) Fuel Quantity Indicator. Front Cockpit - This indicator is
designed such that it will retain its position upon loss of electrical signal.
Both indicators received minor impact damage. The left indicator was reading
1100 1bs. and the right was reading 1300 1bs. Rear Cockpit - This indicator
is a synchro repeater type. The left indicator received minor impact damage.
The pointer was reading 910 1bs. and free to rotate. Right indicator received
major impact damage. The glass was broken and had captured the pointer at
1000 1bs. There were no pointer impact marks on either dial face.
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(5) Temperature Indicator. Front Cockpit (Left) - This indicator
will return to zero upon loss of electrical signal and had done so. The OFF
flag was in view. (Right) This indicator will retain its position upon loss
of electrical signal. The pointer and dial face were missing. The OFF flag
was in view. Internal examination revealed the mechanism to be 95 angular
degrees from the -low end mechanical stop. When this angutar degree was
measured on a good dial face, a reading of 520 degrees was determined. Rear
Cockpit - This is a synchro repeater type. Both indicators had received
minor impact damage. The Tleft indicator was reading 650 degrees and the right
was reading 730 degrees. The pointer was free to rotate and there were impact
marks on the dial faces.

(6) Fuel Flow Indicator. This is a synchro repeater type indicator.
Front Cockpit - Both indicators had received major impact damage. When
recovered, the left indicator was reading 2300 PPH and the right 1800 PPH.
There were no pointer impact marks on the dial faces, and the pointers were
free to move. Rear Cockpit - Both indicators had received minor impact
damage. The Teft indicator was reading 2450 PPH when recovered. The right
indicator was reading 2650 when recovered. There was a point impact mark at
1800 PPH. The pointers were free to move on both indicators.

c. Miscellaneous Instruments.

(M) Hydraulic Gauge. This is a synchro repeater type indicator.
Front Cockpit gauges were not recovered. Rear Cockpit - Both gauges received
minor impact damage. There were no pointer impact marks on the dial faces.
The utility gauge was reading 3200 PSI and the flight control gauge was
reading 2800 PSI. = ) ' .

(2) Liquid oxygen indicator will retain its position upon loss of
electrical signal. MWhen recovered, it was reading 5 liters.

d. Light Bulbs. The bulbs were analyzed to determine if illuminated at
time of impact. The analysis follows:

Front Cockpit -

Master Caution - Not ITluminated
Engine Fire - Missing

Rear Cockpit -

Master Caution - Missing
Eng Fire (L/R) - Not Illuminated

3. FINDINGS.

During the course of this investigatfon, no indication of an instrument mal-
function was noted. A11 instruments appeared to be operating normally up to
point of impact. :

4. RECOMMENDATIONS. None.

ARWIN RENSHAW
Equipment Specialist (Electronic)
0C-ALC/MMIRIA
Tinker AFB, 0K
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ATRCRAFT MISHAP INVESTIGATION
THUNDERBIRD AIRCRAFT
74 - S/N 68-8175
18 January 1982
INSTRUMENT REPORT

1. INTRODUCTION/SUMMARY OF FINDINGS.

The following is the analysis, findings and recommendation derived from the
investigation of T-38 S/N 68-8175 involved in a major accident at Indian
Springs AFAF, NV, on 18 January 1982. Several methods were utilized in an
attempt to reconstruct instrument readings at time of impact or Toss of
electrical signal. Instruments employing synchro repeaters, such as oil

and hydraulic pressure, tend to remain at the point where electrical signal
was lost unless the pointer is displaced, such as being struck by a foreign
object or subjected to a rotating force. Tachometer, airspeed indicators,
and some EGT gauges return to zero or ambient condition upon loss of signal
or input pressures unless captured by impact. These variables were taken
into consideration during the analysis of the recovered instruments. During
the course of this investigation, no indication of instrument malfunction
was noted. A1l instruments appeared to be operating normally up to point-of

impact.

2. INVESTIGATION AND ANALYSIS.

a. Flight Instruments.

(1) Attitude Indicator (ADI). Front cockpit indicator received
major impact damage. The only portion recovered was the case and portions
of the internal mechanism. A reading could not be obtained. Rear cockpit
indicator received major impact damagé. The sphere was the only portion
recovered. There were impact marks at 5 and 35 degrees dive. A bank angle
could not be determined.

(2) Attitude Indicator (Standby). Front cockpit indicator received
major impact damage. The sphere was captured at 30 degrees left wing down
and 15 degrees dive. There were impact marks on the sphere at 5 and 15
degrees dive. There were impact marks on the sphere and yoke assembly at
45 degrees left wing down. It appears the indicator changed in pitch and
roll during breakup. Rear cockpit indicator received minor impact damage.
When recovered, indicator was reading 4 degrees dive and 62 degrees left
wing down. There were no impact marks on the sphere or gear assembly.

(3) Altimeter (AAU-19). Rear cockpit indicator received major im-
pact damage. The pointer was missing. The altitude counter was reading
6400 feet. The baro counter was set at 30.10 in. hg. and the STBY flag
was in view. There were no pointer impact marks on the dial face. There
were impact marks on the altitude counter at 4800 and 6400 feet. Internal
examination revealed the altitude counter had separated from the main drive
gear. This would allow the counter drums to be free to rotate. Front cockpit
indicator received minor impact damage. The STBY flag was in view. The
indicator was reading 3160 feet and the baro was set at 30.04 in. hg. There
were no pointer impact marks on the dial face or altitude counter. Internal
examination revealed the mechanism to be intact.

(4) G-Meter. Rear cockpit .indicator received minor impact damage.
When recovered, it was reading plus 8.7 and minus 5 Gs. There were no pointer
impact marks on the dial face. Internal mechanism was intact. Front cockpit
indicator received major impact damage. When recovered, it was reading plus
4.5 and minus 4.5 Gs. There were no marks on the dial face and the mechanism
was intact.
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(5) Horizontal Situation Indicator (HSI). Front cockpit indicator
received major impact damage. The readings were as follows:

Range Counter - 48 miles and flag missing
Course Counter - 270 degrees

Compass Card - 90 degrees

Heading Marker - 120 degrees

Course Arrow - missing

Bearing Pointer - missing

Rear cockpit indicator was not recovered.

(6) Airspeed Indicator. Front cockpit indicator received major im-
pact damage. The airspeed pointer was missing. There was a pointer impact
mark at 380 knots. No other readings could be determined. Rear cockpit
indicator received major impact damage. When recovered, the airspeed pointer
was at 400 knots. There were no pointer impact marks on the dial face.
Internal examination revealed the pointer sector gear was torn loose at its
pivots, which let the pointer move.

(7) Vertical Velocity Indicator. Front cockpit indicator received
minor impact damage. When recovered, it was reading 5700 FPM down. There
were no pointer impact marks on the dial face. Internal examination revealed
the pointer sector gear had sheared, which allows the paint to be free to
move. Rear cockpit indicator received minor impact damage. When recovered,
it was reading 5000 FPM up. Internal mechanism had separated, allowing
pointer to move. There were no pointer impact marks on the dial face.

(8) Pitch trim indicator was destroyed by fire to the point a reading
could not be obtained.

b. Engine Instruments.

(1) HNozzle Position Indicator. This indicator is designed with a
meter movement mechanism. It will return to the 12 o'clock or ambient posi-
tion upon loss of electrical signal. Both indicators from the front and rear
cockpits were recovered. All four had received minor impact damage. They
had returned to their ambient position. Theré were no pointer impact marks
on the dial faces. -

(2) Tachometer. Front Cockpit - The right indicator received major
impact and fire damage. The dial face and pointer were missing.. The inter=
nal mechanism had returned to zero. The left indicator was missing. Rear
Cockpit - The Teft indicator received minor impact damage and was reading
zero when recovered. There were pointer impact marks at 50, 40 and zero
percent. The internal mechanism had returned to zero. The right indicator
received minor impact damage. There were no pointer impact marks on the .
dial face. The pointer and internal mechanism had returned to zero.

(3) 011 Pressure Indicator. Front Cockpit - The right indicator
received major impact damage. The pointer was missing. There were no
pointer impact marks on the dial face. A reading could not be determined.
The Teft indicator received major impact damage. When recovered, the pointer
was off scale below zero. There were no pointer marks on the dial face. The
pointer was free to rotate. Rear Cockpit - The right indicator received major
impact damage. The pointer was missing. There were no pointer impact marks
on the dial face. The left indicator received major impact damage. When
recovered, this indicator was reading 57 PSI. There were no pointer impact
marks on the dial face. The pointer was free to rotate.

(4) Fuel Quantity Indicator. Front Cockpit - This indicator is con-
structed such that it will retain its position upon loss of electrical signal.
Both indicators had received major impact damage. The left indicator pointer
was missing and there were no pointer impact marks on the dial face. The
right indicator was reading 1125 1bs. Rear Cockpit - This is a synchro
repeater type indicator. Both indicators received minor impact damage. The
Teft indicator pointer was off scale below zero. There were no pointer im-
pact marks on the dial face. The right indicator was reading 800 1bs. when
recovered. There was a pointer impact mark at 200 1bs. The pointer was free
to move.
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(5) Fuel Flow Indicator. This indicator is constructed with the
pointer connected directly to the shaft of a synchro repeater. Front Cockpit -
The left indicator received major impact damage. The pointer was at 2500
PPH when recovered. There were no pointer impact marks on the dial face and
pointer was free to move. The right indicator received major impact damage.
The pointer was missing and there were no impact marks on the dial face.

Rear Cockpit - The left indicator received major impact damage. When recov-
ered, the pointer was below zero, off scale. There were pointer impact marks
at 3300, 2600, and 1900 PPH. The pointer was free to rotate. The right
indicator received major impact damage.” When recovered, indicator was reading
1500 PPH. There were pointer impact marks at 3500 and 2400 PPH. The pointer

was free to rotate.

- (6) Temperature Indicator. Front Cockpit - The indicator will
return to the lower limit stop or ambient position upon loss of electrical
signal. Both indicators had received major impact damage. The dial face
was missing on both indicators. The point and internal mechanism had re-
turned to the ambient position. Rear Cockpit - Both indicators received
minor impact damage. There were no pointer impact marks on either dial
face. The pointers were free to rotate. When recovered, the left indicator
was reading 755 degrees and the right was reading 780 degrees.

- ¢. Miscellaneous Instruments.

(1) Hydraulic Gauge. This indicator is a synchro repeater type.
Frong Cockpit - Both indicators received minor impact damage. The pointer
was free to rotate and there were no marks on the dial faces. When recovered,
the utility indicator was reading 3100 PSI and the flight control indicator
was reading 3200 PSI. Rear Cockpit - The flight control indicator received
minor impact damage. When recovered, it was reading 3250 PSI. The pointer
was free to rotate and there were no po1nter 1mpact marks on the dial face.
The utility gauge was not recovered.

(2) Liquid Oxygen Indicator. Front cockpit indicator received major
fire and impact damage. The dial face and a portion of the pointer were
missing. The remaining portion of the pointer was at 3 liters. The internal
mechanism was at 3 liters. This indicator will retain its position upon loss
of electrical signal. ’

d. Light Bulbs. Light bulbs recovered were analyzed to determine if
illuminated at time of impact. The front cockpit master caution and engine
fire 1ights were missing or destroyed. The rear cockpit master caution
‘and right engine fire 1ights were missing. The rear cockpit left engine
fire light was not illuminated.

3. FINDINGS.

During the course of this investigation, no indication of an instrument mal-
function was noted. A1l instruments appeared to be operat1ng norma11y up
to the point of impact.

4. RECOMMENDATIOMNS. None.

5!DARWIN REN!HAN

Equipment Spec1a11st (Electronic)
0C-ALC/MMIRIA
Tinker AFB, 0K
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SUBJECT: = Egress Report, T-38As, Serial Numbers (1) 68-8156, (2) 68-8184,
(3) 68-8176 and (4) 68-8175, Major Thunderbird Aircraft Flight
Mishap, Indian Springs AFAF, Nevada, 18 January 1982

"TO: Brig Gen Gerald D. Larson, President, Mishap Investigation
Board

As egress specialists assigned to the Egress Systems Unit, SA-ALC/MMIRCB,
Kelly AFB, Texas, we have evaluated the egress systems of the following
T-38A aircraft: (1) 68-8156, (2) 68-8184, (3) 68-8176 and (4) 68-8175.

1. DESCRIPTION.

The T-38 egress system consists of two independently functioning ejection
seats. Each seat requires a dual motion to initiate the ejection. ' First,
the leg braces are raised to the full up position, exposing and cocking
the triggers, arming the system and locking the inertia reel. (The leg
braces are interconnected and are not independent of each other). Second,
leg braces are then released and the trigger or triggers squeezed to
initiate the ejection sequence. The canopy is jettisoned immediately.
Three-tenths of a second later, the rocket. catapult is ignited and the man/
seat mass moves up the rails at a rate of forty-five (45) feet per second.
The rocket catapult nozzle automatically adjusts to corresponding seat
height in order to align rocket thrust to seat/man center of gravity. This
adjustment retards tumbling during ejection. Nineteen hundreths of a
second later, the drogue gun deploys the drogue chute to stabilize the )
‘ejection seat. The drogue gun fires a two (2) pound projectile to the left
side of the ejection seat. The drogue chute not only stabilizes the seat, but
also assists seat/man separation by retarding the velocity of the éjection
seat. Sixty-five hundreths of a second after the rocket catapult is ignited,
the lap belt is ballistically opened and the rotary actuator is activated.

The open lap belt frees the occupant from the seat and the rotary actuator
reels up the seat/man separator straps, pushing the occupant from the seat.

As the seat falls away, the gold key attached to the lap belt arms the model
1100 parachute actuator release, with twenty-five hundreths of a second
delay, which pulls the pins and releases the pull down vent line (PDVL)
parachute. The PDVL allows for more rapid inflation of the parachute and
eliminates the need for a zero. delay lanyard. With the BA-25 parachute, the
system is safe and effective at zero altitude and fifty knots. When the
BA-22 parachute is used, the zero delay lanyard must be comnected in order

to retain the 50-knot system capability. If the zero delay lanyard is not
connected, the egress system reverts back to a zero altitude, one hundred
twenty-knot system, due to the longer time delay of the F-1B timer and

longer parachute inflation time. ’ ) .

2. MISHAP DESCRIPTION.

The flight was flown as a Thunderbird aerial demonstration training mission
at Indian Springs Air Force Auxiliary Field, Nevada. During the final
portion of the four-ship line abreast loop maneuver, all four T-38A aircraft
impacted ground and were destroyed. The following report lists aircraft in
order of position number during flight.

3. AIRCRAFT NUMBER 1, 68-8156.

a. Aft Cockpit Observations: Aft canopy was located approximately 290
yards from aircraft initial impact. Canopy frame was distorted, but intact.
Canopy glass was still intact with minor cracking noted. Examination of
canopy attach plates revealed minor scoring at each end. This indicates
canopy attach plate was forcibly withdrawn from canopy latch hinge discon-
nect assembly and not released as would occur during an ejection. Inspection

"of canopy roller housings revealed impact scars on forward and aft roller
housings. The direction of impact was forward on aft roller housings and
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aft on forward roller housings. Opposite impact marks combined with no
canopy glass breakage would be indicative of a slight canopy buckling

at or prior to canopy release. Canopy thruster was recovered unfired.
Severc structural damage to cockpit floor was noted. Both canopy latch
hinge disconnect assemblies and their linkages had been sheared away
during post impact aircraft breakup. The right aircraft canopy lock
hook had an impact mark on its inner radius, which indicated it was in
the locked position at initial impact. The right forward most canopy
lock hook had sustained impact marks on both the left and right sides.
This indicated lateral movement by either the canopy or airframe as the
canopy departed. Both right canopy lock hooks were in the unlocked
position. Both left canopy lock hooks were in the unlocked position but
had sustained impact marks, which were indicative of canopy lock hook/
canopy roller binding at canopy separation from aircraft. Examination
of ballistics, ballistic circuitry, and one-way valves installed in
aircraft cockpit area revealed proper installation.

b. Forward Cockpit Observations: Forward canopy was located
approximately 250 yards from aircraft initial impact point. Forward
canopy bow was broken away and located adjacent to cockpit area. Canopy
. gasket was missing and located entangled in horizontal stabilator (stab).
Examination of right canopy attach plate revealed minor scoring at forward
and aft end of plate. This is indicative of canopy departing aircraft
prior to full release by canopy latch hinge disconnect-assembly,
Inspection of right rear canopy roller revealed impact marks which indicated
canopy lock hooks in locked position at initial impact. Mid-canopy roller
housing sustained a severe impact mark on inner side. Severe impact
marks were also noted forward of mid-roller. It is considered likely.
that horizonal stab contacted canopy during post impact aircraft breakup-
with sufficient force to dislodge and entangle seal. The left canopy
attach plate sustained minor scoring on aft side. This is indicative of
canopy being locked in place at initial aircraft impact with the ground.
Examination of left aircraft canopy roller revealed impact marks, which
indicated canopy lock hooks in locked position at initial aircraft impact.
Left mid- and forward canopy rollers and housings were unmarked. The
aircraft floor had been completely torn away. Canopy thruster was
recovered unfired. Examination of right canopy latch hinge disconnect
assembly revealed it was in locked position. Impact marks were noted on
forward edge of housing where canopy attach plate is seated. This indicates
a forced withdrawal of canopy attach plate, as canopy latch hinge disconnect
assembly was releasing. The left latch hinge disconnect assembly had
sheared away as a result of aircraft breakup forces. Three canopy lock
hooks on right side of aircraft were examined. The forward two hooks had
severe impact marks, indicating hooks were in locked position at aircraft
initial impact. The three left canopy lock hooks contained impact marks,
which indicated they were in locked position at aircraft initial impact.
All forward cockpit ballistics, one-way valves and ballistic circuitry were
examined and found to be properly installed. : :

c.  Aft Ejection Seat Observations: The aircraft ejection seat was
in aircraft cockpit with seat safety pin installed.  Lap belt was connected
through shoulder harness, negative G strap, and seat/man separator strap.
This action taken due to aircraft seat being unoccupied. Ejection seat
was damaged during removal due to cockpit distortion. Rocket catapult
was recovered unfired with nozzle section broken away. .Damage to nozzle
section was result of aircraft skidding on ground after aircraft initial
impact. Examination of right leg brace revealed M-120, M-27 and M-26
initiators unfired. Examination revealed drive connecting link disconnected
from drive pin. This indicated a lateral movement of the right leg brace
as a result of post impact aircraft breakup forces. Examination of left leg
brace revealed M-27 and M-26 initiators unfired. Drogue gun was also found
to be unfired. Examination of ejection seat handgrips revealed impact marks
on forward section, indicating handgrips were down at initial impact.
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d. Forward Ejection Seat Observations: The forward ejection seat
was located in the forward cockpit. Drogue gun had fired deploying
drogue chute. Drogue chute was entangled around aircraft fuselage.
Ejection seat damaged during removal due to distortion of cockpit.
Examination of ejection seat revealed leg braces up with ejection hand-
grips exposed. Forward bucket and seat pan had been broken away as a
result of post impact aircraft breakup forces. Right leg brace sustained
a severc impact gouge in the forward lower section. This gouge is
considered the result of contact with adjacent aircraft components which
broke loose due to post impact aircraft breakup forces. The direction
and magnitude of force required to make gouge is considered sufficient
to raise right leg brace. Removal of right leg brace cover revealed
M-120, M-27 and M-26 initiator had fired. Inspection of right leg
brace arm revealed impact mark at top section, which corresponded with leg
brace being down at aircraft initial impact. It was also noted that drive
connecting link had disconnected from drive pin. This indicates lateral
movement of right leg brace during aircraft breakup. Ejection seat hand-
grip sustained impact mark in the handgrip retention slot, indicating
handgrip was down when impact was made. Material transfer left by hand-
grip uplock assembly indicates handgrip was forced upward as a result of
aircraft breakup forces. Examination of left leg brace revealed M-27 and
M-26 initiator had fired. Inspection of left leg brace amm revealed strong
impact mark which corresponded with leg brace being down at initial impact,
Further inspection revealed locking support arm had sheared at lower end.
Locking support arm and locking pawl were in stowed position., This also
indicates left leg brace arm was down at initial impact. Distortion of
airframe and ejection seat is considered sufficient to withdraw sear pins
firing M-27 and M-120 initiators. Inspection of rocket catapult revealed
bottom portion had broken away bending tube backward. This is considered
a result of aircraft skidding along ground after initial impact. Rocket
catapult had ballistically fired as a result of activation by the M-26
initiator. This was determined by the presence of ballistic gas residue
at the inlet port of the rocket catapult, as well as burn residue at the
other end. Although the rocket catapult fired, it did not eject the seat.
The catapult section and rocket nozzle had previously broken away. There-
fore at ignition, there was no catapult to impart instantaneous force to
the seat. As the rocket motor ignited, there was no nozzle present;
whereby the majority of thrust was lost. And lastly, the force imparted
by the rocket motor was insufficient to dislodge the bent rocket tube.
The rotary actuator had been activated by the M-120 initiator and had
partially retracted. The lap belt had been ballistically separated by
the M-120 initiator the aircrew was thrown approximately 30 feet away.
This action occurred at or just prior to the fuselage coming to rest.

e, Personal Equipment Observation: Aircrew's helmet was recovered.
Examination of helmet revealed material traces just left of centerline,
above and through edge of helmet. Leather edge cover gouged with material
trace present. Helmet had separated from aircrew's head. Scratch was noted
on top section, left of centerline, with trace of blue paint imbedded.
Indentation noted on forward left side of helmet just above visor cover
and on right forward side just above visor cover. Section of tinted visor
recovered. Bayonet clip on right side of oxygen mask was connected, while
left side was disconnected. Oxygen hose was pulled out of mask. Chin
strap was disconnected. Helmet damage and loss by aircrew considered result
of violent breakup of aircraft after impact. Zero delay lanyard was
connected and deployed personal parachute as aircrew exited aircraft.
Personal parachute was entangled in cockpit wreckage.  Suspension lines
failed in tension. Aircrew was located approximately 30 feet from final
resting place of fuselage and adjacent to survival kit ruck sack. Life
raft had inflated. Sections of fractured survival kit container located
nearby. Aircrew gloves were located. Examination of gloves revealed traces
of black. No yellow traces were noted. This finding is considered signif-
icant, indicating aircrew had hands on aircraft controls and not on yellow
ejection seat handgrips at aircraft initial impact.
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4. AIRCRAFT NUMBER 2, 68-8184.

a. Aft Cockpit Observations: Canopy located approximately 245 yards
from aircraft initial impact point. Canopy frame was intact. Canopy seal
was attached. Large section of canopy glass had broken out, but was
located adjacent to canopy. Examination of canopy attach plates revealed
both were scored. This indicates forced withdrawal from latch hinge
disconnect assemblies. Left forward canopy roller housing sustained severe
impact mark on aft side. Severe impact mark also noted aft of right forward
roller housing. This indicates canopy did not separate as a result of
ejection. Aft cockpit was totally destroyed during post impact aircraft
breakup. Extended part of canopy thruster had sheared away. Canopy thruster
was unfired. Extended canopy thruster considered result of aircraft breakup
forces. All one-way valves and ballistic circuitry recovered were properly
installed.  All airframe mounted ballistics were recovered and were properly

installed.

b. Forward Cockpit Observations: Forward canopy was located approximately
260 yards from aircraft initial impact point. Aft canopy bow had broken
at mid-section. Forward canopy bow had broken away. Canopy seal was still
attached to major canopy section. Inspection of right canopy attach plate
revealed slight impact mark on forward edge. This indicates forced with-
drawal of canopy attach plate prior to full release by latch hinge disconnect
assembly. Right canopy attach plate was unmarked. Examination of aft canopy
roller housing on right canopy rail revealed distortion on inner side. This
indicates movement of canopy to the left or cockpit rail to the right as
canopy departed aircraft., Inspection of left forward and left aft roller
housings revealed impact marks on aft edge of housings. This indicates
canopy was forced aft at initial aircraft impact. Examination of right canopy
latch hinge disconnect assembly revealed canopy attach plate missing but
disconnect assembly in locked position. Further inspection revealed tension
rod distorted and latch disconnect hook free to rotate. Slight score noted
on edge of latch disconnect hook which indicated forced removal of canopy
attach plate as latch hinge disconnect assembly was releasing. Left latch
hinge disconnect assembly and linkage sheared away during subsequent aircraft
breakup after initial impact. Left side canopy lock hooks showed no impact
marks. Minor scoring on canopy lock hook housings may indicate canopy was
forced to the right at or prior to canopy separation from the aircraft.
Three canopy latch hooks on right side were in unlocked position with no impact
marks noted. Forward cockpit underwent severe structural damage following
initial impact. Entire cockpit floor had been torn away. Canopy thruster
had fully extended. Examination of inlet port revealed ballistic gas residue
from fired external canopy jettison initiator. Initiator sear pin pulled as
result of airframe distortion during breakup. All forward cockpit ballistics,
ballistic circuitry, and one-way valves were properly installed.

c. Aft Ejection Seat Observations: Aft ejection seat was located
approximately 25 yards from final resting place of aircraft cockpit section.
Seat departed aircraft as a result of complete aft cockpit breakup. Headrest
casting had broken away from seat back. Drogue gun was recovered unfired.
Ejection seat safety pin was still installed in right leg brace, and leg
brace was in down position. Examination of right leg brace revealed M-120
lap belt initiator had sear pin removed and was fired. The lap belt initiator
lanyard was pulled when seat was thrown clear of aircraft. The M-27 and
M-26 initiators were recovered unfired. Rocket catapult had broken away and
was recoverved unfired. Left leg brace was in up position with trigger exposed.
The M-27 and M-26 initiators were recovered unfired. Since right leg brace
was down and left leg brace was up, aircraft breakup forces are considered to
to have sufficient force to fracture interconnecting linkages and raise left leg
brace. Lap belt had ballistically separated as a result of M-120 initiator
action. Washer was installed in gold key aperture. This action required
since aft seat was unoccupied. Both ejection seat handgrips sustained impact
marks, which were consistent with handgrips being in down and locked position
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at aircraft initial impact. Examination of seat mounted ballistics,
ballistic circuitry, and one-way valves indicated proper installation.

d. Forward Ejection Seat Cbservations: Forward ejection seat was
located in forward cockpit. Aircrew was recovered adjacent to cockpit.
Ejection seat pan and forward seat bucket had broken away. Both ejection
seat leg braces were up, ejection handgrips raised, and triggers exposed.
Rocket catapult had broken away from ejection seat. Rocket catapult was
recovered unfired with catapult end cap broken away. Ballistic hose to
rocket catapult had broken apart during aircraft breakup. Seat height
adjustment actuator had broken away. Ejection seat was removed from
aircraft. Examination of right leg brace revealed M-120 lap belt initiator
sear pin removed and initiator fired. Lap belt had.ballistically
separated. Gold key was installed and zero delay lanyard connected. Sear pin
pulled from M-27 initiator and both M-27 and M-26 initiators fired.:
Examination of left leg brace revealed M-26 and M-27 initiator had also fired.
Examination of right and left leg brace arms revealed impact marks at top
ends, which are consistent with leg braces being in down position at initial
impact. Several gouges on left leg brace arm indicate secondary impacts
were sustained as leg brace was coming up. Ejection handgrip had impact
marks, indicating handgrip was down at initial impact. Bottom front section
of left leg brace had impact marks indicating a force in upward direction.
Impact marks are consistent with leg braces being forced up as a result of
post impact ‘aircraft breakup forces. Ballistics were fired as a result of
these forces. All ballistics, ballistic circuitry and one-way valves were
properly installed on forward ejection seat. '

e. Personal Equipment Observations: Aircrew personal parachute had
deployed and was entangled in the forward cockpit, Life raft was
partially inflated and entangled in cockpit debris. Fragments of survival
kit container were scattered. Survival kit ruck sack was badly damaged
scattering contents around local area. Aircrew helmet was recoverd. Left
side bayonet clip was attached with clip release pin bent slightly aft.
Right bayonet clip discomnected. Rubber oxygen mask missing. Visor cover
and tinted visor broken away. Chin- strap was disconnected. Black marks
noted near right chin strap and on back of helmet. Traces of smoke damage
noted on back of helmet. Chips and scratches with traces of blue paint
imbedded noted on back side of helmet. Helmet crack, propagating from
left forward corner up and then aft, was noted. Helmet was located
approximately 20 yards from crewmember and down path of destruction.
Aircrew gloves were recovered. Traces of dark material were noted in palm
area of both gloves. No traces of yellow were noted. This is considered
significant, Black traces on gloves indicate aircrew hands were on
‘aircraft controls at initial impact. The lack of yellow residue indicates
aircrew hands were not on ejection seat handgrips. )

5. ATRCRAFT NUMBER 3, 68-8176.

a. Aft Cockpit Observations: Aft canopy located approximately 240 yards
from aircraft initial impact point. Examination of canopy revealed it
impacted ground once before coming to rest some five feet away. Canopy
frame was intact but broken at mid-point of both bows. This type of break
is consistent with damage being done at canopy ground impact. Canopy glass
was scattered in the immediate area. Canopy seal attached. Inspection
revealed canopy attach plates had broken away. This indicates canopy separated
as a result of impact forces and not by aircrew initiation. Right side
latch hinge disconnect assembly was in locked position with sheared canopy
attach plate still connected. This confirms canopy was removed as a result
of post impact aircraft breakup forces. Examination of canopy rollers failed
to reveal any out-of-round rollers or traces of material transfer on the
rollers. This means canopy lock hooks had rotated to the unlocked position
and is a strong indication canopy lock hook linkage had broken at initial
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impact. Aft cockpit area was totally destroyed during post impact air-
craft breakup. Left and right forward canopy lock hooks were recovered
from wreckage. Both were in unlocked position with no abnormal scoring
noted. Aft canopy latch hinge disconnect assembly had linkages sheared
away. Assemblies were in unlocked position and badly damaged by fire.
Aft cockpit ballistics, ballistic circuitry and one-way valves recovered
revealed proper installation. '

b. Forward Cockpit Observation: A portion of forward canopy side
rail and bow was located. Examination of canopy rollers revealed they
were slightly scarred. Section of canopy rail and aft bow were located
approximately 40 yards further down the path of destruction, Examination
revealed canopy rollers slightly scarred. Impact marks on canopy roller
housing indicated canopy movement to the right prior to canopy separation.
Canopy seal was attached to canopy parts. Forward cockpit underwent severe
structural breakup. Aircrew was recovered entangled with cockpit debris.
Right forward airframe mounted canopy rail was examined. First and second
canopy lock hooks were missing. Second canopy lock hook housing sustained
severe impact mark, which indicated canopy removed forcefully. Third
lock hook in open position.  Scoring noted on interior of hook tip. Severe
impact mark noted on outside of hook housing. This further substantiates
a forced removal of the canopy. The left forward airframe mounted canopy
rail was located in the fuselage wreckage. First canopy lock hook was in
locked position. Score noted on inside tip of hook. Second canopy lock
hook in locked position. -Minor score noted on inside tip of hook. Third
canopy lock hook was in unlocked position. Canopy lock hooks being locked
and unlocked indicates canopy lock hook linkages broke during post impact
aircraft breakup. Scoring noted on inside tip of canopy lock hook indicates
forced removal of canopy. Both-canopy latch hinge disconnect assemblies had
been broken away. Canopy thruster was unfired, but partially extended, as
a result of breakup forces. All front cockpit mounted one-way valves,
ballistics, and ballistic circuitry recovered were properly installed.

c. Aft Ejection Seat Observations: The aft ejection seat was located
approximately 40 yards from the cockpit. Ballistic gas residue trail
formed an arc to ejection seat. Both leg braces raised. Rocket catapult
had catapult end cap broken away, Catapult had ballistically ignited and
was located attached to ejection seat. Examination of right leg brace
revealed ejection seat safety pin had been forcibly withdrawn from hole.

Leg brace side cover was removed revedling M-120, M-27, and M-26 initiators
had fired. Inspection of left leg brace revealed all initiators unfired.
Drogue gun had fired deploying drogue chute. Drogue chute located near
ejection seat, Lap belt, shoulder harness, negative G strap, and seat/

man separator strap had burned away. Lap belt link and latch were connected
with washer installed in gold key aperture. This indicates initiators were
fired as a result of aircraft breakup forces encountered after restraint
straps burned. Washer was installed in gold key aperture since rear seat
was unoccupied. Examination of seat mounted ballistics, ballistic circuitry
and one-way valves revealed proper installation. )

d. Forward Ejection Seat Observations: [Ejection seat underwent severe
structural breakup and was located with cockpit wreckage. Entire seat
bucket assembly had broken away. Seat pan was located near cockpit wreck-
age with calfguard in stowed position. This indicates seat did not move
up ejection seat guide rail sufficiently to pull calfguard down. Left leg
brace was recovered sheared away but laying adjacent to ejection seat back.
Right leg brace was recovered 30 yards away with all initiators expended.
Inspection of left leg brace revealed all initiators unfired. Both ejection
seat handgrips sustained impact marks, which are consistent with handgrips
being down at aircraft initial impact. Both leg brace arms sustained impact
marks, which would indicate leg braces were down at aircraft initial impact.
Rocket catapult was located approximately 100 feet away with catapult end
cap broken away and unfired. Lap belt buckle and link were connected with
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gold key installed. Zero delay lanyard was attached to parachute D
ring. Post impact fire melted lap belt, shoulder harness loops,
negative G strap and seat/man separator strap. It was noted that

inertia reel strap failed at stitching. Drogue gun had fired, deploy-
ing drogue chute. Drogue chute was entangled in wreckage and melted.
This indicates lsg brace ballistics were activated as a result of
ejection seat brzakup forces which occurred after aircraft post impact
fire. Personal leads quick disconnect had not separated. This indicates
seat did not move up the ejection seat guide rails sufficiently to
separate the personal leads quick disconnect.

e. Personal Equipment Observations: Aircrew's helmet was located
with both bayonet clips installed. Left bayonet bracket bent outward.
Visor cover and tinted visor broken away. Traces of black residue noted
on left side of helmet near bayonet housing. Right side bayonet clip
housing cracked. Right side (earcup section) of helmet fractured with
paint chipped away. Nape strap was connected. Examination of chin
strap revealed snap had pulled out.  Oxygen mask screws had pulled
through on left side. Aircrew personal parachute was deployed in cock-
pit and melted in post impact fire. Pilot chute was entangled in ejection
seat drogue chute. Both were melted. The CRU-60 oxygen regulator was
located near cockpit wreckage. Survival kit container underwent severe
structural breakup with pieces scattered throughout path of destruction.
Survival kit contents were scattered. Examination of aircrew flying
gloves revealed traces of black; no traces of yellow were noted. This
is considered significant, since it indicates aircrew had hands on
aircraft controls and not on ejection seat handgrips.

6. AIRCRAFT NUMBER 4, 68-8175.

a. Aft Cockpit Observations: Aft canopy was located approximately
250 yards from aircraft initial impact point. Right side canopy attach
plate sheared away. Left side canopy attach plate showed no impact scars.
Right forward canopy roller housing had severe distortion to inside right
indicating airframe movement to right prior to canopy departure. Impact
mark noted on aft inside of left forward canopy roller housing, indicating
airframe movement to left prior to canopy departure. Canopy bow broken at
mid-point. This indicated airframe distortion at initial impact was suffi-
cient to spread canopy and leave impact marks.  Canopy gasket was attached.
The aft cockpit was totally destroyed as a result of post impact aircraft
breakup forces and subsequent fire. Right side cockpit latch hinge
disconnect assembly was located in partial locked position with canopy
linkage sheared. Canopy attach plate was located nearby. With linkage
shcared, latch hinge discomnect assembly is a free operating mechanism.
Therefore, it is considered highly probable canopy attach plate fell out
of latch hinge discomnect assembly as cockpit area came to rest. Aft cancpy
thruster.was located in extended position. This is considered to be the
result of post impact fire. Aft canopy latch hinge disconnect assemblies
had broken away during post impact aircraft breakup. Those aft cockpit
ballistics and one-way valves recovered are considered to be properly
installed. . . »

b. Forward Cockpit Observations: Left canopy rail was attached to
airframe, which was located in cockpit wreckage. Left canopy attach plate
still connected to latch hinge disconnect assembly. Right section forward
canopy was located approximately 20 yards away. Canopy rollers show no
scoring. This indicates canopy lock hook linkage had sheared on left side.
The forward cockpit area was totally destroyed by post impact aircraft
breakup forces and subsequent fire.

C. Aft Ejection Seat Observations: Aft ejection seat was located in
cockpit wreckage and was totally destroyed by post impact aircraft breakup
forces and subsequent fire. Lower ejection seat ballistics and one-way
valves recovered were properly installed.



d. Forward Ejection Seat Observations: Forward ejection seat was
badly damaged as a result of post impact aircraft breakup forces and
subsequent fire. Examination of both leg braces revealed initiators
unfired. Rocket catapult was recovered in wreckage. Rocket catapult
had shoulder harness, lap belt, and oxygen hose tightly wound around
upper cend. Rocket catapult had fired as a result of post impact fire.
Examination of lap belt revealed gold key and lap belt link had separated.
Inspection of buckle handle revealed severe impact marks. It is
considered highly probable that handle impacted airframe hardware, while
being wound around catapult, with sufficient force to rotate handle
and release gold key and link. Examination of ejection seat handgrips
revealed impact marks, indicating handles down at initial impact.
Inspection of leg brace arms revealed impact marks, which indicated
leg braces weredown at initial impact.

~e. Personal Equipment Observations: Aircrew helmet was recovered
with both bayonet clips connected. Right side clip release bent down.
Tops of bayonet brackets bent inward. Cracks were noted on upper left
side through top middle of helmet. Second crack noted around back to
midpoint level. Trace of black residue noted at midpoint through back
- of helmet. Visor cover and tinted visor missing. Hole noted in right
side of helmet. Chin strap was attached. Crack noted on right side of
helmet, - Parachute fly away disc was located thirty feet and to the
right of aircraft initial impact point. Small shreds of personal
parachute located throughout path of destruction. This indicates
aircraft underwent severe structural deformation at initial impact.
Section of parachute remained in cockpit area. Fragments of survival
kit container located approximately 60 feet from cockpit. Ruck sack and
components scattered throughout path of destruction. Inspection of
aircrew flying gloves revealed traces of black residue. No yellow
traces were noted. This indicates aircrew had hands on aircraft controls
at initial impact. Lack of yellow traces on gloves is strong evidence
that aircrew did not have hands on ejection seat handgrips at initial
impact.

7. SUMMARY.

It should be noted egress and life support equipment was virtually
untouched prior to the arrival of these egress specialists, Of particular
appreciation is the professional manner in which explosive ordnance

disposal personnel safetied live ballistics without destroying valuable
evidence at the scene. All eight aircraft canopies were on their

respective aircraft prior to initial impact. All eight canopies

departed their respective aircraft as a result of post impact aircraft
breakup forces. The scatter pattern of egress and life support components
along the four paths of destruction is consistent with those components
being removed as a result of post impact aircraft breakup forces. All

aft ejection seats were unoccupied. All four forward aircrew occupied
ejection seats were located in respective aircraft cockpit sections.

There is no evidence to indicate any aircrew attempted to initiate

ejection, either before or after aircraft impact. If a decision to

-eject was considered, it did not progress to the point of grabbing the
ejection seat handgrips. Maintenance of the egress system is not considered
a factor in any of the aircraft involved in the mishap. It is the opinion of
the undersigned egress specialists, based on the foregoing observations,
that the ejection seats, ballistics, and ballistic circuitry were .
operational and, if used within the parameters for which they were designed,
would have functioned as advertised.

CHARLES S. GOODMAN JESUS MARTINEZ LE

LEgress Specialist _ Egress Specialist
SA-ALC/MMIRCB SA-ALC/MMIRCB
Kelly AFB, TX Kelly AFB, TX

(6]
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DEPARTMENT OF THE AIR FORCE

25TH WEATHER SQUADRON (MAC)
BERGSTROM AIR FORCE BASE, TX 78743

Det 16, 25WS/CC T e g omE .
mor  Nellis AFB, NV 89191 T 18 January 1982

sussec: Weather Input for 18 Jan 82 T-38 :_M_ikshap (Thunderbirds)

vo:  STFWW/SEF

1. No official weather observation is available for Indian Springs.
However, observations are available from Point B, Range 63. Observations
for that location were: . : : )

Time  Sky -  Vis Temp/DP (°F)
1755Z  120SCT E 180 Bkn 250 Bkn 20 47/23

182872  120SCT E 180 Bkn 250 Bkn = 20  47/23

WND ALSG

Calm E29.87 Ins

0803 E29.84 Ins

2. No radar detectable weather was reported or observed in the mishap area.

3. There were no indications of low level turbulence in the mishap area.

j Colonel, USAF

K-2 ;
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-
WEIGHT AND BALANCE CLEARANCE FORM F Foruse
- ' TACTICAL AN 01-10-40
j/ﬁ/u s \USE REVERSE FOR TRANSPORT MISSIONS) |
DATE AIRCRAFT TYPE 7 FROM HOME STATION
sy < 3
ob JAN F/ [-3XA ML s AFBAY
MISSION/TRIP/FLIGHT{NO. SERIAL NO. 10 PILOT '
CE-2156
REMARKS '
REF ITEM WEIGHT Mé.!-F/DEX oK
7T AFT C<C 3
m &= 1| BASIC AIRCRAFT (From Chart C) Bl RO 71614
Feorm CHA#T € 5 o 2.3 < Gay /13 2l
wi ¥ o 2le 3o
/ 3 DISTRIBUTION OF LOAD
~y ;
- 4 crew
mem S COMPT. BAGGAGE EaRco Mab
vﬂ/ (7{ NO. WEIGHT
ce - Vei /! 1200
COMPUTER PLATE NO. (If used)
CHARTr F { mAT H
Poertinent instructions to the pilot for shifting load and OEERATIHGIWEIGHT
crew during takeoff and landing should be noted abovs, 5 COMPT. RCUNDS. CALIBER
CORRECTIONS (Ref. 11)
CHANGES (+ or =) é
comPT. ITEM _—_ Z
WEIGHT Gy E
-
6 FORWARD
£
':.’,i .| AFT
4
83
S | EXTERNAL
-3
ROCKETS i
7 | sut v ( Iy Gal) 121/ W12y
#
BOMB BAY ( Gal.)
ré{ EXTERNAL ( Gal.)
e g e JUT# /X \12Z
8 WATER INJ. FLUID ( Gall)
9 JATO OR RATO
TOTAL WEIGHT REMOVED - -
. 10 | TAKEOFF COMDITION (Uncerrected) 3 12 g ? J S 5 g
TOTAL WEISHT KESED + i + 11 CORRECTIONS (I required)
| 12 | TAKEOFF CONDITION (Corrected) 220¢lq| 1¥L21215718
o i P F % % e
NET DIFFERENCE (Ref, 1) 13 | TAKEOFF C. G. IN % M, AL C. OR IN )) ’7’9,( Ak /(.
14 | JATO OR RATO
LIMITATIONS " Dieswas
1GROSS WT. TAKEOFF (ib.) 3 GROSS WT, LANGING (1b.) g HMURITION
0w
{3, 500 /3,500 92 | rom — 44t 2 2olsol |Lo|¢ls
1 PERMISSIBLE FRoY T0 (% M. A. C. 2| A my g ol /1213157
C. G. TAKEOFF 4y o 5.;1;‘)
19 P4 23 7 S S
«PERMISSIBLE FROM 70 (% AL A. C. 15 | ESTIMATED LANDING CONDITION ?E‘ A5 ¥ yaVaY4 g
C. G. LANDING |4 9, 24 570 16 | ESTIMATED LANOIG C.G. N M. A C ORI F %, 20, b 7n
VEnter constant used. COMPUTED BY (Signature)
$Enter values from cursent spplicable T, O, - —
1 Applicable to gross weight (Ref. 12). WEIGHT AND BALANCE AUTHORITY (Signature)
YApplicable to gross weight (Ref. 15). PILOT (Signature)

DD iserss 365F

L-1-1

16—07910-4



e

WEIGHT AND BALANCE CLEARANCE FORM F
TACTICAL
(USE REVERSE FOR TRANSPORT MISSIONS)

FOR USE IN
T. O. I-1B-40 &
AN 01-1B-40

MISSION/TRIP/FLIGHT/NO. SER.’/EL KO.

L&+ &/ S-{:

DATE AIRCRAFT TYPE FROM HOME STATION
ol JAN 2| [ -32A JVEL s AFCAY
T0 PILOT

REMARKS HINDEX OR
REF ITEM WEIGHT MOM/
. .
ST /‘)F T (¢ =
m @ s 1 BASIC AIRCRAFT (From Chart C) ~ 2 7 BRS
3 A = 3
Efem ((HALT 7 , o 2.3 57 e Fle
-2 ~
i FRI5 I 226
3 DISTRIBUTION OF LOAD e
299
- CREW
mem 7 COMPT. BAGGAGE CaRed AHD
2 (7[‘ NO. WEIGHT
) ) ; x ,
(X 2 /j /I Qe
COMPUTER PLATE NO. (If tsed)
Portinent inatructions to tho pilot for shilting load and GPERATING WEIGHT
crew during takeof and landing should be noted above, COMPT. ROUNDS CALIBER
CORRECTIONS (Re/. 11)
y CHANGES (+ or —) é
SOMEL ITEM 1INDEX OR S
WEIGHT :
MOM/ -
<
6 FORWARD
7 .
(3]
u;t'. AFY
g2
2%
8 | ExTERNAL
g
ROCKETS
7 | suiLt in ( ESYs Gal.) 2glel /312K s
BOMB BAY ( Gal.)
g | EXTERNAL ( Gal.)
&
8 WATER INJ. FLUID ( Gal.)
TOTAL WEIGHT REMOVED ® JATO OR RATO
. 10 TAKEOFF CONDITION (Uncorrected) _:l : 9/ </ 7 ® ‘Z
TOTAL WEIGHT ADDED + 4 11} (CORRECTIONS \fi/ncgulred)
; y -
B : 12 | TAKEOFF CONDITION (Corrected) 2P/ 1412171219
N V52 [
LIN 9o M. AL C.OR IN. i
NET DIFFERENCE (Ref. 11) 13 | TEAKEORE 0. GIN Ze 7 / 5’ ‘70 5 2
14 JATO OR RATO
LIMITATIONS g | Bovss
3GROSS WT. TAKEOFF (15.) 1 GROSS WT. LANDING (ib,) mé RERETBN
, e / : = : =
[3 500 [ 3. 500 88 | e A Slolzol | /e 145
EERMISSIDLE RRE 10 (% M, AL C % :
/ AKEOF. S, e e X))
(9P |25 o
FROM 15 | ESTIMATED LANDING CONDITION el 2:212 7 Ve

' PERMISSIBLE
C. G. LANDING

A5

TO (TF AL ALC

16 ESTIMATED LAKNCING C. G. IN T2 M. A, C. OR IN.

[ 9o
! Enter constant used.

1Enter values from curren? applicabls T, O.
3 Applicable to gross weight (Ref. 12).
tApplicable to gross weight (Ref. 15).

COMFUTED BY (Signature)

7
WEIGHT AND BALANCE AUTHORITY (Signalur

PILOT (Signature)

DD isore 365F

L-1-2

10—67010 ¢



’V G A

WEIGHT AND BALANCE CLEARANCE FORM F

TACTICAL

Avle7 [ e 85,6 00 GL (USE REVERSE FOR TRANSPORT MISSIONS)

FOR USE IN
T. 0. 1-1B-40 &
AN 01-18-40

DATF AIRCRAFT TYPE FROM HOME STATION
-l A - . .
o6t Tanv 3/ T A N 1l AL
MISSION/TRIP/i LIGHTNO, SERIAL NO, TO0 PILOT
= T —
L 2 156
REMARKS :
' — REF ITEM WEIGHT oo OR
MmosT Ar7Ceo.
Pr Lo 1. | DASIC AIRCRAFT (From Chart C) Bl Ixlol 21317168
= - T &
/TG T HAET L ol 7, 2 < o 11z 7o
: 21 z

lol rA - (u)/

9 2 7 O
— S22y S 3 DISTRIBUTION OF LOAD
Lo s :
D ) ’ CREW CARGO AND
S o, = 3 COMPT. o T o BAGGAGE Mise, -
. g e 7 >
6 7 4 /! PDoo Llolo
’ 73 / Zoo 2lolo
COMPUTER PLATE NO. (If used)
CUAer [ 1 marh
Parrinsnt instructions to the pilottorshitting load and 4 | OPERATING WEIGHT
crew during takeof and landing should be noted above, 5 COMPT. ROUNDS CALIBER
CORRECTIONS (Ref. 11)
z
CHANGES (4 or —) 8
COMPT. ITEM z
1INDEX OR 2
WEIGHT | iomy 2
- <
B 6 | FORWARD
B
oo LART
f
Sx
8 | ExTERNAL
@
ROCKETS
7 leorm( $° 7 Gal.) Sl21/1 121217 10l
BOMB BAY ( Gal.)
g EXTERNAL ( Gal.)
“ - St
S/ ¢ /g &l e JIsly /42 |Z S|
8 WATER [NJ. FLUID ( Gal)
9 JATO OR RATO
TOTAL WEIGHT REMOVED " -~ 7 = 5]
10 | TAKEOFF CONDITION (Uncorrected) 7 arats & 3 NERPS
1 £ If required
TOTAL WEIGHT ADDED + B ! EORRECTIONS | prauired) P T
| 12 | TAKEOFF CONDITION (Corrected) 7z draki IR TSP
- - D7 e 2 [/
WET DIFFERENCE (Rf. 11) 13 | TAKEOFF €. G. IN S5 M. A. C. OR IN. v o (PN /507 Ve
14 JATO OR RATO
LIMITATIONS .
wn
TGROSS WT. TAKEOFF (1b.) VGROSS WT. LANDING (16.) = N—
- - "< — e
/3500 /3, 500 88 lree  — 2 5 Zlel/ol Yelylss
g a . L B =
1 PERMISSIBLE FROH TO (% M. A C. X R 4 35y 21203 Ve
C. G. TAKEQFF /Y <, 5;_._1,3,) |
2 17 o y; = = )
PERMISSIBLE baon TO (% AL A C. | 15 | ESTIMATED LANDING CORDITION A alFls HVAIAAF
¢ : g
€. 16. LANDING S D, :/g“'ll\‘)a 16 | ESTIMATED LANDING C. G. IN %% M. A C.OR M. J4r .7 o 22225

P Enter constant used.

Y Applicable to gross weight (Ref. 12),
Y Applicabls to gross weight (Ref. 15).

' Enter values from current applicable T. O,

COMPUTED BY (Signature)

WZIGHT AND BALANCE AUTHORITY (Signal

PILOT (Signature)

DD $S’Eo::5‘ 36 5F

16—67910—¢



¥ “Cewmrdy
Lo les ot st it

TACTICAL

(USE REVERSE FOR TRANSPORT MISSIONS)

WEIGHT AND BALANCE CLEARANCE FORM F

FOR USEIN
T. 0. 1-13-40 &
AN 01-1B-40

DATE 4 AIRCRAFT TYPE fROM HOME STATION
. . -7 ; - Y
o6 TAN &/ 7 T 3eA N, s Ab e
MISSION/TRIP/FLIGHT/NO. SLRIAL KO. T0 PILOT
x - - -
o™ 075 &
REMARKS . 115DEX OR
o REF ITEM WEIGHT MOM]
esT Rr7CC e e
=0 CALT JE 1| BASIC AIRCRAFT ( From Chart C) A f;‘ |2 |76 H‘
[~Lem C [fFA- (3 T P
5 ot ¢ A}[ 3 5 Gal) 1112 /‘C’
‘o7 Y0 ¢ Lo b 7 =L ,{ f,Z [ &5
2T 3 ) DISTRIEUTION OF LOAD % :
ey o cREW P
CARGO AND :
Lo G COMPT. DAGGAGE T
(& / (/ 7(‘ NO. | WEIGHT s i s
- - =
ey / para) Wolelc I PIPITs)
1S > T T~
4 /_ | xec el o P iSlelo
|
COMPUTER PLATE NO. (If used)
s :
CHAcT L EpmbrH
Pertinent instructions to the pilot for shilting load and OFERATING WEIGHT
crew during takeofl and landing should bs noted above. 5 COMPT. RCUNDS CALIBER
CORRECTIONS (R¢/. 11)
4
= o
CHANGES (+ or —) E
COMPT. ITEM g
LINDEX OR =
WEIGHT i E
-
6 FORWARD
J
&
s | AFT
1
8¢
8 | EXTERNAL
3
ROCKETS
7 | BULT N ¢ S 23 Gal)) 2 lel 1/131R1ES]
BOMB BAY ( @al.)
od EXTERNAL ( Gal.)
=
8 WATER INJ. FLUID ( Gall) -4 b
JATO OR RATO )
TOTAL WEIGHT REMOVED = = 9 s : ; - e
10 | TAKEOFF CONDITION (Uncorrected) i 2 9 4/ o 3’ 2 12 A
11 | CORRECTIONS (If required) [
TOTAL WEIGHT ADDED + + : O R 7
| : 12 | TAXEOFF CONDITION (Corrected) /12 714 1213 LG
m e > . e J N
NET DI ERENEE CRE21) 13 | TAKEOFF C. G. IN S M. A C. OR IN 5 b TP, /P,
14 | JATO OR RATO
LIMITATIONS ) o | soves
3 .
GROSS WT. TAKEOFF (1b.) lca?sim. LANGING (ib.) L& [ Amomion
- \ 7 2 ~ 3 B . . —
/igeo |73 sec 8w -2y TGl 7l ss
p FROM < i " |
1 PERMISSIBLE TO (G M. AL C. - .
C. G. TAKECFF &, ,,(n“. N = T >
LSS il i | | !
PERNIESIALE FROM TO (L AL 4. C. | 15 | ESTIMATIO LANDinG coxoiTion g losl e 3“57 171714
C. G. LANDING . N oo s L e At ot
) /9 9(\ _: 5”“*\]( 16 | ESTIMATED LANDNG C. G. IN ¢ M. A, C. OR I3, )’</‘7‘ < - P “la
! Enter constant used. COMPUTED BY (Signalure)
'Entervalues from current applicable T. O,
! Applicable to gross weight (Ref. 13). WLIGHT AND DALANCE. AUTFORITY (
‘Applicable to grosa weijht (Ref. 15). PILOT (Signature!

FORM
1 SEPT 54

DD 365F

L-1-4

10— 679124



- CLEARAN

FOR USE IN
VACTICAL T. 0. 1-1B-40 &
B S T | AN 01-1B-40
S0t OR T B
DATE s
a5 TAnG ) NFECCS S BT A S

MISSION/TRIP/FLICHT,NO. PILOT

REMARKS

1037 AFEXCE
S e CA77 &

1 INDEX OR
MOM/!

21 71/]7 (3

L7 P 7?75
P70rm J/Z/7A
e 2/ 70

COMPUTER PLATE NO, (If uted)
Crlie =l mares | 1 I
Portinent instructions to the zilot (cr shifting cad |__of 1 CRERAISG MhiGH™
crew during takeoff and land:ny should 5 COMPT. CrABER
CORRLCTIONS (Kl 1) s B
CHANGES (o7 =) g
COMPT. ITEM Z
WDIGHT 2 - = f—
< s !
< !
[ '
6 FORWARD
5]
1
g A
(IR
3g
I=}
8=
'5 EXTERNAL
3
ROCKETS
7 Jeoirwm¢ S 3¢ Gal) 37/ /2 /el?
BOMB BAY ( Qal.y
o | EXTERNAL ( Qal.)
2 B s P na
| sze 7 _cal 3l | I/1212)s]
e WATER INJ. fLUID ( Gal.)
: JATO OR RATO
TOTAL WEIGHT REMOVED - -
_ 10 | TAKEOFF CONDITION (Uimreerected) /12131712 4 I13lo |7 7
- i i AN Gy ol o (B
11| cornzcTions (M requirey 7
TOTAL WEIGHT ADDED + 4
NET DIFFERENCE (Ref. I1)
LIMITATICNS
‘GRDSS_WT. TAKECKF (1b)) VSRSES WT. LARDING 23.)
/3 Sdo /3 5490
1 PERMISSIBLE Fhgs M LG :
C. G. TAKEOFF 12 o I ool g
LGP P 2's \D—/g T !
T
¢PERMISSIBLE oM 50T ML C T Igrris« 3l/B 7
C. G. LANDING L Z, 25 R LM, ACoOR N ~O0. Y V2]

VEnter conztant used.

YEnter values from current applicabls T. O.
Y Applicable to gross wuight (Ref. 13),
Applicablo to gross weighis (Ref. 15). PHOT {Signat-rs)

FORM Rl ol
D D 1 SEPT 54 )’3 O i- L"Z—] 16—670 104




=

WEIGHT AND BALANCE CLEARANCE FORM F
’ TACTICAL
(USE REVERSE FOR TRANSPORT MISSIONS)

FOR USE IN
T. 0. 1-1B-40 &
AN 01-1B-40

L-2-2

DATE }VAiRCRAFT TYPE FROM HOME STATION
5 e 1 ~
OS5 TANZ ] T-3% 4 NELLI S ARRAMY
MISSION/TRIP,FLIGHT,NO. SERIAL KO 0 PILOT
-, 1 = (n] ‘
L& =2i 8
REMARKS TINDEX OR
REF ITEM WEIGHT MOM/
¢ 3 FTec¢ ;
,Tl [ AC’N T E 1| BASIC AIRCESFT (From Chart ©) I?u ¢l 2 bt (['(7
~—Ro AT S 77
: [‘1 o ou(/,}_\, Gal.) i ? /G
2 ’ .
Lais TS fo cre=Lax £
53 3 D'STRIBUTION OF LOAD
Meoam . 32 b "
3 CRE
C 27 e coMPT.  — BAGGAGE SaRag pnD
T NO. WEIGHT i
B [ (2¢c0
COMPUTER PLATE NO, (If used)
MART £ {mnrit
.| Pertinent instructions to the pilot for shifting load and SEERALING WEIGHT
crow during takeof and landing should be noted akova, 5 COMPT. ROUNDS CALIBER
CORRECTIONS (Ref. 11)
=
CHANGES (+ or —) ,%
compT. ITEM ; =
INDEX OR
WEIGHT oy =
%
6 FORWARD
E
v LAFT
By
2%
O | EXTERNAL
2
. ROCKETS
Z st $®7 Gal) 37?0 /131216187
BOMB BAY ( gal)
"d | ExTERNAL ( Gal.)
=2
= ™
8 WATER INJ. FLUID ( Gal)
TOTAL WEIGHT REMOVED 2 210 Ok BAKO)
IGHT RE? - - - 2 TS
10 | TAKEOFF CONDITION (Uncorrected) L121.21215] 421715157
TOTAL WEISET ABDED + & 11| CorRecTIONs (If required) 1 | } I
e g T i =
2 12 | TAKEOFF CONDITION (Currected) /12212151 12121¢1518
’ 13 | TAKEOFF C. G. IN % M. A C. OR IN. Féia 7 - . Jo
NET DIFFERENCE (Ref. 11) < 7. "?G 7
14 | JATO OR RATO
LIMITATIONS - | owes -
1 N, 5 ad
GROSS WT. TAKEOFF (ib) !Grioss WT. LANDING (ib.) L2 | avvusmon
- < - -
__13/-5"'60 [3,8¢a 92 | rue -3 Siol /ol | o455
| PERMISSIBLE T wea e |
. G. TAKEOFF o~ 5
14 9o 23T . !
5 =
‘PERMISSIBLE F?”‘ ) TO (AL A C. | 15 | ESTIMATED LANLING CONLITION | 72 131 13 Qlfgb
. G. LAN By ; > e = S
S0 LANRING s 20 2 sﬂ“)j o 16 | CSTIMATED LARDING C. G, IN T M, A, C. OR IN, )2) 0.3 2. 7 A
VEnter constant used. COMFUTED BY (Signalure) 2 <-2—-
1Enter values from current applicablse T. O. 2
'Applicable to gross weight (Ref. 12), WCIGHT AND BALANCE AUTHORITY (Nignalure) )
‘Applicable to gross weight (Ref. 15). PILOT (Signature) }
DD s 365F e
1 SEPT 54



WEIGHT AND BALANCE CLEARAMCE FORM F

FOR USE 1IN

(¥ T. 0. 1-iB-~
SA TACTICAL | o diporg
ﬁ/-.{,,_,?’,/(’/\?f/f»{ /—f/ {USE REVERSE FOR TRANSPORT MISSIONS) |
DATE AIRCRAFT TYPE FROM HOME LTATION
as TAN ¥/ 3745 Jrrices s AFB A
MISSION,/ TRIP/FLIGHT,/NO. SERIAL NO. : N 10 PILOT
AP (%
& Xz
REMARKS ’ UINDEX O
: REF ITEM WEIGHT MO/ R
057 Ao ec : : - - 513
)= QAL T £ 1 BASIC AIRCRAFT (From Chart () P2 L/ q - / /19 3
—Loem co = 1
= L 2. 35 ca) /12 B
e 5 A7 ol
Lo 7S [0 LT T Lo ZlC ¢4
o 3 i DISTRIBUTION OF LOAD :
Mrem T2e©
liged CREW CARGO AND
il COMPT. BAGGAGE
c& e ) NO. | wWEIGHT Misc,
; = =
/£ /I 2e 0 Rlole slela
VA / 2o 2o |o slol
COMPUTER PLATE NO. (If used)
CHAeT £ Ermnrs?
Portinent instructions to tho pilot for shifting load and DRERKILING! WEIGHT
crew during takeoff and landing should bs noted above, 5 COMPT. ROUNDS CAUIBER
CORRECTIONS (Re/. I1) ’
=
] o
CHANGES (+ or —) g
COMPT. ITEM y 3
INDEX OR
WEIGHT
Mom/ =
<
6 FORWARD
g
g [
£
8
S | EXTERNAL
3
ROCKETS
7 w597 an| [ 3EP7 17217 k7]
BOMB BAY ( gal.y
o | ExTERNAL ( Gal.)
4 - - B B =
S/ n &g Pl 351y /2234
8 WATER INJ. FLUID ( Gal)
9 .| JATO OR RATO i
TOTAL WEIGHT REMOVED - —: -2 R —
) 10 | TAKEOFF CONDITION (Uncorrected) /2112121 a3 sz A
TOTAL WEIGHT ABbED % i 11 | commecTIons (If required) )
y 13 5 AT ;
| 12 | TAKEOFF conoImon (Corrected) s21s1/18] |4 3z 7
E e 7 o
13 KEOFF €. G. IN S5 M. A. C. OR IN. . v - .
NET DIFFERENCE (Ref. I1) TAKEOFF C./G: UM 55 S & V4 &, &
14 | JATO OR RATO l
LIMITATIONS ——
TGROSS WT, TAKEOFF (Ib.) IGROSS WT. LANDING (I5) mg PR —
. b e - P < 7 P e e
/3 580 I3 .50 e 82 [rm —Z 1 3ol e /o
IR . 7 : =
PERMISSIOLE FROM o @M Ac | X |sZo i 44 I /12125
. G. TAKEQ . N
/Y e |28 ':59
 PERMISSIBLE FROM TO (T AL, A, C. 15 | ESTIMATED LANDING CONDITICN 7 /s f '} / X Itf /
S Bs LANDING /Y 7,_> P g"“'i)c 16 | ESTIMATED LANDING C. G. IN % M. A. C.OR N, J») & /P T

! Enter constant usod.

Y Enter values frorn current applicable T. O.
3 Applicable to gross woight (Ref. 12).
{Applicablo to gross weight (Ref. 15),

COMPUTED BY (Signufure)

WEIGHT AHD BALANCE AUTHORITY (Signature

PILOT (Signature)

DD iserrse 365F

L-2-3

1—067910-4



X~ Cou 77y WEIGHT AND BALANCE CLEARANCE FORM F FOR USE IN

T. 0. I-1B-4
TACTICAL Azov 01»113400&
_f, 2 T/Q@S (8« 7 (USE REVERSE FOR TRANSPORT MISSIONS)
DATE MRCRAFT TYPE FROM HOME STATION
b
DS TAA F/S 7227 ALLLL S ATA A
MISSION/TRIP/FLIGHTNO. SERIAL NO, T0 PILOT
£5- P/ 3% '
REMARKS 'INDEX OR
& REF ITEM WEIGHT MOM/
res7T RIS CC - I 7 =
/"ﬁ WAn - & 1 | BASIC AIRCRAFT (From Chart C) PR / 7 27 / f
cHam O e = ) =
ot 7,73 5 ca) J v 7
* 2
. Z 4
b7 LTS LG T2 Loy | 2L
- o 3 " DISTRIBUTION OF LOAD
Mo 3308
CREW -
. (/ < U COMPT. BAGGAGE ] CARGO AND
ce. /Y7 NO. | WEIGHT MisG.
E /I | Den
23 / 1200
COMPUTER PLATE NO. (Iluud)
’
CLART F L oy 7 A
Portinent inatructions to the pilot for shifting load and o | ORERENING {WElRHT
crew during takeof and landing should be noted above, 5 COMPT, ROUNDS CALIBER
CORRECTIONS (Ref. 11)
=z
CHANGES (+ or —) g
COMPT. ITEM Z
TINDEX OR 2
waeHT | z
2
6 | FORWARD
J
V,'E_ AFT
i
2 x
S | ExTeRNAL
-4
ROCKETS
7 | sunt in ¢ SRS Gal) S1219ie] 113 RIES
- BOMB BAY ( - @al)
] EXTERNAL ( # Gal.)
2
8 | wATER 0. FLUID ¢ Gal) |
TOTAL WEIGHT REMOVED { 2 AT O BAto
3 - - Pe.! B g B¢
10 | TAKEOFF CONDITION (Uncorrected) pavit iz 3 #1351 2]
R TT T - " 11 CORRECTIONS (If requlred) L]
H 2 - = T D ==
B : 12 | TAKEOFF CONDITION (Corrected) 24815 113 L‘/Is &
- >, : B
13 | TAKEOFF €. G. IN % M. A C. OR IN. 5 7/ /X .
NET DIFFERENCE (Zef. I1) & A & &
14 | JATO OR RATO
LIMITATIONS y |sowes
1 GROSS WT. TAKEOFF (1b.) } GROSS WT. LANCING (i5) e — |
- < =«
/3,»400 /3 Eg FUEL -5 3 Jlol/ e Vale):d
2
1 PERMISSIBLE FROM TO (5 M, A C x
C. G. TAKEOFF Sy ,7 X,
- a2 .
o 5T =
-PEPMISSlBLE FROM (L AL A, C, 15 | ESTIMATED LANDING CONDITION e ;1 3 [J [fe) (3].{
G LANDING / vl 7,, J f‘ A”) 16 { ESTIMATED LANDING €. G IN T M. A, C. OR N, Jwpr P /2, S D
! Enter constant used. COMPUTED BY (Signalure)
! Enter values from current applicable T. O. -
’Appl[c:bla to gross weight (Ref. 12). WLIGHT AND BALANCE AUTHORITY ‘S
‘Applicablo to gross weight (Rof. 15).

| PILOT (Siynature) /
DD i SFEO::M 365F L'2'4 16—6701-4




WEIGHT AND BALANCE CLEARANCE FORM F

FOR USE IN
T. 0. 1-1B-40 &

TACTICAL
S5 USE REVERSE FOR TRANSPORT MISSIONS) A4l
A A . ER RA : ~NS)
DATE AIRCRAFT 1YPE FRCM HOME STATION
— T AT
D5 ZAan Pf 7 287 .
MISSION/TRIP/FLIGHT, NO. SLRIAL NO. T0 PILOT
i 0/
| S 25776
REMARKS | VINBEY
REF ‘ 1TEM WEIGHT motjEx OR
PINST SITTC L =
s . -~ 1 J BASIC AIRCRAFT ! Fram Chart () ? 3 3 | 3
St S D T s :
}ﬁm L AR Gal) f}.&
o S 5 . >1,-
tey Fols T S0 4 LaX , Ki's}
= g DISTRIELTION OF LOAD :
- L
Fy 7T Irs< { CREW -
. R .
iy COMPT, BAGGAGE CARERAND
C<c Pe - a NO. | WEIGHT 25
2
[ j ! I
P !
L i
| !
T ;
! |
| i
) i
COMPUTER PLATE NO, (If used) [
¢ 3 7 §
(ol L S /) 7 it
Pertinent instructions to the pilot for shifting load and ORERATING WEIGHT 21 712]2]2
crow during takeoff and landing should be noted above, COMPT. RCLNDS CALIBER s
CORRECTIONS (Ref. 11)
z
CHANGES (+ or —) g
CoMPT. ITEM . z
. : 1IMDEX.OR 2
WEIGHT Mo/ §
. <
6 FORWARD.
5
2
w | AT
oy %
34
ZG
Q EXTERNAL
g |
ROCKETS
7 | BUiLT N ( T3 Gal) 3l /1R lal?
BOMB BAY ( Gal,)
g EXTERNAL ( Gal.)
@ 5 E B T 7 =
S/ @7 €A 2y avarivy
]
8 WATER INJ, FLUID ( Gal))
9 |- JATO CR RATO
TOTAL WEIGHT REMOVED - - . s _—
10 | TAKEOFF CONDITION (Uncorrected) Vavanivars 3212 vi
¥
11 | CORRECTIONS (Ifrequired) ]
TOTAL WEIGHT ADDED + + s 3 =
B : 12 | TAKEO?F CONDITION (Corrected) /2131257 32212
I - 3 >
: . G.IN %2 M. A C. OR IN.
N BIEFERENES TR 13 | TAKEGFF €. G. IN 5 M. A C. O r)_s/ 5
14 JATO OR RATO
LIMITATIONS g [souss
?GROSS WT. TAKEOFF (1b.) 1GROSS WT, LANDING (-] V.‘é AMMUNITION
7F 560 LR R - 253 7
_ FROM s 7 [z 2
3 PERMISSIBLE TO G AM AC | X o ~ I s £
C. G. TAKEOFF ’ Sy CaEy ‘“ 77
St A - L
'PERMlssmLEG FROM TO (7 AL A C, |15 | ESTIMATED LANCING CONDITION | Y\ yardREiVararay;
C. G. LANDIN v -~ IN. " T "y~
A T 16 | ESTIMATED LA'DING C. G. I 55 M, A.C. OR IN. B S G
V Enter constant used. COMPUTED BY (Signafure) < e
VEnter values from current applicabls T. O, - —
1 Applicable to gross weight (Ref. 127, WEIGHT AND BALANCE AUTHORITY (Sipnafur sy
4 Applicable to gross woight (Raf. 255 PILOT (Signature)

FORM
SEPT 54

DD, 365F

L-3-1

16—Civio-4



P =

TACT

WEIGHT AND BALANCE CLEARANCE FORM F

ICAL

(USE REVERSE FOR TRANSPORT MISSIONS)

FOR USE IN
T. O. 1-1B-40 &
AN 01-1B-40

DATE AIRCRAFT TYPE IRIM HOME STATION
A T - 1 -
o5 Tan ¥ 7 355 Nt S A
MISSION/TRIP/FLIGHTHO. SERIAL NO. T0 PILOT
B B
é A= (T’/ 7 4
—
REMARKS
REF ITEM
PASE7 R
1 DASIC AIRCREFT (From (Chart C)
Sl AR T e e
oLi % s Gal.)
2
wyp FESE Ll A LI e
3 DISTRIBUTION OF LOAD
<1
Yutval S 7 .
GHEW CARSO AND
" » o LCOMPT. : BAGGAGE MISC
ce. 27 De NO. | WEIGHT-
A /2
COMPUTER PLATE NO. (If uied)
CAHRLT L P 7rd
Pertinent instructions to tho pilot for shifting load and CEERATING WEIGHT
crew during takeof and landing should bes notad abovs. © COMPT. ROUKDS CALIBER
CORRECTIONS (Ref. 11)
=
CHANGES (+.0r =) 2
CoMPT, ITEM J z
; INDEX OR
WEIGHT ‘MOM/ §
<
6 FORWARD
g
£
go AT
£
¥4
N 8 | ExTERNAL
g
ROCKETS
. 7 | buiLt in ¢ i Gal) 3 7 1Yl / 3121¢ .57
BOMB BAY ( Gal,)
d EXTERNAL ( Gal.)
2
B 8 WATER INJ. FLUID ( © Gal)
i e a9 JATO OR RATO ]
0T, WEIGHT REMOVED - s I , -
10 | TAKEOFF CONDITION (U'ncorrected) s/ 3o TR
e
16 5 4 % 11 CORRECTIONS (If reguired) |
TAL WEIGHT ADOE| T 7 .<
{2 TAKEOFF CORDITION (Corrected) J! |‘7', 3 ) /.?
- - =
13 | TAKEOFF C. G. IN % M. A, C. CRIN S 9. 2 KGR
NET DIFFERENCE (Ref. I1) 5 I
14 JATO OR RATO
LIMITATIONS BOMAS
YGROSS WT. TAKLOFF (1b.) 1GROSS WT. LANDING (1b.) W2 | amvunion
. . < = A
Len QA i 3 e i
sJ s80 /3 s¢o 82 | — 4 3 S0 /TC / ‘C"Iw?"S.-S
o i
1 PERMISSIBLE EBeH 0 (% M. A, C. % 1 b bl [
C. G. TAKEOFF 4 ¢ 17 ey
LG T | 28, il
CPERMISSIBLL from 0 (7 M. AL C
C. G. LANDING & 5 Ny
7L 4 ‘>’<
'Entesr constant.used.
'Enter valuos from current applicable T. O.
Y Applicable to gross weight (R.:f, 12).
tApplicable to gross weight (Ref. 15).

FOAM
SEPT 54

DD, 365F

18- 67wl 4



i MO

(Y_CQUNr{ WEIGHT AND BALANCE CLEARANCE FORM F FOR USE IN
Y TACTICAL A O 1008
: - B RS ) ‘ AN 01-18-40
2 Lqr/og SEL LS a (USE REVERSE FOR TRANSPORT MISSIONS) i
DATE AIRCRAFT TYPE IRCM HOME STATION
oS TANT/ 733 A At s O 0
MISSION/TRIP/FLIGHT.NO. SERIAL KO. T0 PILOT
LT PePé g
REMARKS i 1INDEX OR
REF | 1TEM WEIGHT ponES QR
Inas T PEr 2L i ’
= 1| BASIC AIKCRAFY (From Charl %) F13 |
e QAT 3lo|G ,7?.73._7
: o 2 357 aad o
2
la 72 LoX B 3o
7 FSsso O 3 | DISTRIBUTION OF LOAD N
g ZIEZD COMPT SREY BAGGAGE CARGO_AND
= : NO. | WEIGHT MISE, BN
Yid VR —
A L N2ss 3izis
2 / 120 o So =l
|
7
COMPUTER PLATE NO. (If used) [ |
CAA e & £ 2747
Partinent instructions to tho pilot for shifting load and OFERAHNG-WEIGHT
crew during takeoff and landing should be noted akove, COMPT. ROLNDS CALIBER
CORRECTIONS '(Ref. 11)
z
CHANGES (+ or =) 8
COMPT. ITEM R —_—— E
WEIGHT | \iom/ =
< A S,
6 | ForwarD
3]
o
s | A
£y
&2
Q EXTERNAL 1’
= ; il
ROCKETS . g |
7 |t 93 Gal) 31721710 713121615
BOMB BAY. ( ! Gal.)
o EXTERNAL ( Gal.)
B L]
8 WATER INJ. FLUID ( Gall) |
- 9 | JATO OR RATO | |
TOTAL WEIGHT REMOVED —_ - i
10 | TAKEOFF CONDITION (Uncorrected) |17 574 o 713 \51‘ 2ip
; i [
TOTAL WEIGHT ADDED + + 11 CORRECTIONS (If required) I ) -
| 12 | TAKEOFF CONDITION (Currected) L Isigl o] 19135717
; N -
e IFERENGE (BRI 13 | TAKEOFF C. G. !N S5 M. A C. OR IN, SY7.% 777 ‘?q'
14 | JATO OR RATO l i
LIMITATIONS w | powos I
$5HOSS WT. TAKECFF (1) ' GRCSS WT. LANDING (10.) mg T~ ] I
/3,580 /3,500 o —%43 3loizlo 045
P Sl ST o LR I
' EERMISSIBLE FROM to A dc | X | | I
C. G. TAKEOFF Ty ! ! ’
IS Pp | 28797, | 1]
¢ PERMI3SIBLE FROM 10 (% ML A.C. | 15 | ESTIMATED LANIING COKDITION 715131 131317 ¢ 3
C. G. LANDING N A L1 B (G AN
e /§/ ‘70 _j\jﬂ‘ !f:’)o 16 | ESTIMATED LANDING C. G. IN '3 M. A. C. OR IN 3/7/7 7 /2.2 2
“Enjerconstani used; COMPUTED BY (Signalurci 2
1Enter values feom cusrent applicable T. O. -
I Applicable to gross weight (Ref. 12). WCZIGHT AND BALANCE AUTHORITY iSignature)
CApplicable to gross weighs (Ref. 15). PILOT (Signature)
FORM
DD 1 SEPT 54 86 5[ . L-3-3 toaTei



WEIGHT AND BALANCE CLEARANCE FORM F FOR USEIN
S oL TACTICAL T. 0. 1-1B-40 &
¢ - AN CI-1B-40
At o7 o B ST (USE REVERSE FOR TRANSPORT MISSIONS)
CATE . AIRCKAFT TYPE FROM HOME STATION
oS TAr D/ J-2FA NELL, S 20 Ay
MISSION/TRIP/FLIGHT/NO, SERIAL NO. T0 PILOT
6332
RLMARKS . 1
REF _ ITEM - mompo e OR
PPy L7 C¢ -
as7 A 1. BASIC AIRCRAFT ( From Charl C) 71 23 3]"3
LRt O AT A . [ovi Z 35 an [
P S e ” [
G 7235 =2 Lok .
3 I DISTRIBUTION OF LOAD
32 ¢ 7 CREW :
Wik COMPT. 3 BAGGAGE C*“,_?,‘;;“"
g ? NO. WEIGHT TSP
/
cc @ 4 /|70 2170
Ay / 1200 Slo o
COMPUTER PLATE NO. (Jf used)
CAACT L7 g7
Pertinent instructions to the pilot for shilting load and DEERMTING WEIGHT
crew during takeo® and landing should be noted akove. 5 COMPT. ROUNDS CALIBER
CORRECTIONS (fief. 11)
z
CHAKGES (+ or —) )Q_’
COMPT. ITER i z
INDEX OR 2
WEIGHT | z i
-<
6 | FoRWARD
o
,,;E_ AFT
£
8g
8 | EXTERRAL : |
-3
ROCKETS
7| BulLt m ( S 3 Gy | 1 131171/ /12|16 |7
BOMB BAY ( gal.)
gj EXTERNAL ( Gal)
il : s . w9 Gme | 3 ls1¥ /L2lpis
8 WATER INJ. FLUID ( Gall)
9 | JATO OR RATO
TOTAx 'WEIGHT REMOVED e 52 s 1
10 | TAKEOFF CONDITION (Uncerrected) /25| 71s] 7121727
T .
T 5 4 11 | CORRECTIONS (Ifreguired) | !
| ) 12 | TAKEOFF CORDITION (Corrected) Iy 2is1zis] 1wz '712|7
13 | TAKEOFF C. G. IN S5 M. A C, OR IN. I42,7 Ll Do
NET DIFFERENCE (Ref. 11) -
14 | JATO OR RATO
LIMITATIONS g Leowss
*GROSS WT. TAKEOFF (15) 1GROSS WT. LANCING (b)) W2 | averon ERD
Si 500 /3580 82 | ruec - YD 3lal/lo loly lsis]
H T
CEERMISILE V“O"‘ 0 (% M. A C. % - &7 35Ty “__._U-ZJ' k5]
G TA N - -
b /Y 2y | 2 [T L
‘F‘EZM!SS!BLE FROM 10 17 AL ALC. 15 | ESTIMATED Lanc Ll W V4 3 LI 9 3’]_7
. G. LANDING B el AR R LR e ol R s AL g
< 2iG S, 071 ,?\)'”‘;1’0’) 16 ESTIMATED LARD. ~ M. A C.OR N .?%’7,1? 4 7Q_
'Enter constan: usad, COMFUTED BY (& =
P Enter values from current applicabls T. O. —_—
' Applivable to gross weight (Ref. 12). WEIGHT AND DALANCE A
CApplicablo to gross weight (Ref. I5). PILOT < Sigmararet P

DD IS‘EO::\.‘M 365F L-3-4 : 16~ 670104



N - .
WEIGHT AND BALANCE CLEARAMCE FORM F LR psE L
B L 1-1B-40 &
‘ ) TACTICAL AN Gl-13-40
/C/’ (USE REVERSE FOR TRANSPORT MISSIONS) |
DATE ARCRAFT TYPE FROM HOME STATION
oS grfc Ty o S B Nfp2ss AFT Aior
MISSION/TRIP;FLiGHT.NO. SLRIAL KO, TO PILOT
S & — -
EFFrvs
REMARKS 1INDE,
REF ITEM WEIGHT et
Ao ST AT C L 7
1| BASIC AIRCRAFT (From Chart C) Plzlz | | 2|F 2127
=, P oa 2 -
B on IR i 2 oL 2 35  Gal) i yard 7o
a7 F2s5 e L0 L Ze A 3Ils
3 DISTRIBUTION OF LOAD &
Mo 329 .
COoMPT, i BAGGAGE CARCO. 1D
. : A
cc 2/ Vs No. | WEIGHT talaty
2 / 12 oq
COMPUTER PLATE NO, (Jf used)
Pertinent instructions to the pilot for shilting load and QPERATING WENEAT:
crow during takeof and landingd should be nated above, 5 CoMPT. ROUNDS CALIBER
CORRECTIONS (Bef. 11) ’
=
CHANGES (4 or —) g
COMPT, ITEM E
TINDEX OR 2
WEIGHT ol z
z
6 | rorwaro
o
=
s | AFT
¥
o
oS
8 | EXTERNAL
3
ROCKETS
7 | suit i ( SF3 Gal.) 2171210 /1212 gls
BOMB BAY ( Qal.)
] EXTERNAL ( Gal.)
=3 —
2
8 WATER INJ, FLUID ( Gal)
9 JATO OR RATO
.TOTAL WEIGHT REMOVED - -— -
10 | TAKEOFF CONDITION (Uncorrected) /2121518 412|261z
11 | CoRRECTIONS (If required) | !
TOTAL WEIGHT ADDED oft + -
| 12 | TAKEOFF CONBITION (Corrected) 122518 izl a2
<EOF CIN S M. A C.ORIN. s o.
NET DIFFERENCE (Ref. 11) 13 | TAKEOFF C. G. IN % M. A C. OR So. 0 e P
14 JATO OR RATO
LIMITATIONS w | somos
PGROSS WT, TAKEOFF (1) IGROSS WT. LANDING (ib.) 1; P J
. " L.
s/ F soo /3 500 82 | re — 953 olslo| lrialels
PERMpSIaLE FROM - % I
C. G. TAKE or 13 T i
N s, 2L |
' PERMISSIBLE e 1O (M. A.C | 15 | ESTIMATED LanoN3 CONDITION Ploigly| 72144017
C. G. LANDING v o2 Gl 4
" S 2, 7 /wl‘;r)a 16 | ESTIMATED LANDING C. G. IN G M. A. C. ORIN. T 50 ¢« Lo F T
! Enter constant used. COMPUTED BY (Sijnature)
YEnter values from current applicable T. O. = —
' Applicable {0 gross weight (Ref. 12}, WEIGHT AND BALANCE AUTHORITY {Signalure) |
tApplicable to gross weight (Ref. 15). PILOT. (Stratire)

FORM
SEPT 54

DD, 365F

L-4-1

16—07910-4



B WEIGHT AND BALANCE CLEARANCE FORM F FoR use i
. T. 0. 1-18-40 &
TAGTICAL AN 01-1B-40
S5/, s (USE REVERSE FOR TRANSPORT MISSIONS)
LATE AIRCRAFT TYPE FROM HOME STATION
§ ofc K/ TR AT AAELL LS AAED A o
KISSION/TRIP/FLIGHT,NO. SERIAL NO. T0 PILOT
& T Prrs”
KEMARKS HINDEX O,
REF ITEM WEIGHT MOM/ B
HroSTT AT CC i
= i 5 1 BASIC AIRCRAFT ( From Chart ) P22 ]/,1 (2 ? 0P 7
A O ICT
i 2 25 Gal) pari 7o
2
W PPse SO 77 Lo a4 Jlo
DISTRIBUTION OF LOAD SR
Srem /238 2 =
CREW o
c< 24 7o COMPT, BAGGAGE CABSQ A4D
RO. WEIGHT " S k: ¢
<
< / 29 alo JiFlo
CGMPUTER PLATE WNO. (Jf used)
i low o ol ol il :
Pertinent instructions to the pilot for shifting load and CPERAZING MEISHT
crew during takeofl and landing should be noted above. 5 COMPT. RCUKDS CALIBER
CORRECTIONS (Rq/. 11)
z
CHANGES (+ or —) g
COMPT. ITEM - i =
INDEX OR
weGHT | N z
<
6 FORWARD
' 5]
5
g5 AT
84
£
g%
S | ExTERNAL
2
ROCKETS :
7 | BuiLt ¢ L3 Gal)) 3«21/ /121 /0 l7
BOMB BAY ( ’ Gal.)
| § EXTERNAL ( Gal.)
e i
| /o &P e 3l 72135
8 | WATER INJ. FLUID ( Gal)
S | JaTo OR RATO |
TOTAL WEIGHT REMOVED s - +
10 | TAKEOFF CONDITION (Uncerrected) 7.2 gij‘ SN2\ 717\/
O i . . 11 | correcTions (I sequired) |
EIG ADZ
L y 12 | TAKEOFF CONDITION (Corrected) 2 lzlelsl vizlelgis
- OFF €. G. IN % M. A C. OR IN. 3 A o 2
NET DIFFERENCE (Ref. 17) 18 | TAREOFE €6 N 56 77 7 2 o 79
14 | JATO OR RATO
LIMITATIONS g [soves
1GROSS WT. TAKEGFF (13 } GROSS WT. LANDING (16) m;:l AMMUNITION
i <
5500 s 3, 500 §§ FUEL =423 Jlolslo
7 |
e [ oo o ac | &lase -~ 4% [3lsly
-G L)
| =7 252, ||
peRMissIBLe FROM O (T AL AL C. g2
. G..LANDING ; LTN 5
e 2 £, Jso.o

VEnter constant used.

VEnter values from current spplicable T. O.
P Applicable to gross weight (Ref. 11).
CApplicable to gross weight iRef. 15).

COMPUTYED BY :Signature)

WEIGHT AND BALANCE AUTHORITY (Niyualure)

PILOT \Signature)

DD .. 365F

L=4-2

1687010 ¢



‘Applicabls to gross wesght (Ref. 15),

PILOT (Signature)

—
: WEIGHT AND BALANCE CLEARANCE FORM F FOR USE LN
SH s : .0 11390 &
TACTICAL AN C1-18-40
AN C1-18-
Sitar ) s QS Lt Ent  (USE REVERSE FOR TRANSPORT MISSIONS) j
DATE AINCRAFT TYPE ITROM HOME STATION
o5 e N 7 - 3579 ANIre ss AES AL
MISSION/TRIP/FLIGh T/RO, SERIAL NO. T0 PILOT
A A | -
4o & 578
REMARKS
REF I ITEM WEIGHT
a5 T RETT L . P
o’ 1| BASIC AIRCRAFT (From Chart ()
STLEm G AT S - L - P
; ; 1.
. : 5 oi), 2> Gal.)
Lo T [¢ erilS v Lef :
3 ! DISTRIBUTION OF LOAD
3 S )
Gl CREW I CARGO AND
COMPT. BAGGAGE L
P NO. WEIGHYj =
I8 [
-~ , -~
i L) e~
|
|
i
|
Lo
COMPUTER PLATE NO. (/f used)
CHNET E &maTit
Pertinent instructions to the pilot for shifting load and OPERATING: WEIGHT
crow during takeul and landing should be noted above. © COMPT. ROUKDS CALIBER
CORRECTIONS (Re/. 11) |
o=
CHANGES (4 or =) 2
COMPT. ITEM ) ; z
INDEX OR
WEIGHT " | yiom) - z
<
6 FORWARD
o
£
o
8¢
O | EXTERNAL
©
ROCKETS
7' | BUILT IN ( S3 Gal.) S 21/ 712171619
BOMB BAY ( Gal.)
o EXTERNAL ( Gal.)
b=
e
/a P AV 357 121357
8 WATER INJ. FLUID ( Gall)
9
TOTAL WEIGHT REMOVED - - JAT0 BR A
10 | TAKEOFF CONDITION (Uncorrected) 20713
TOTAE WETGHT ABDEG & + 11 CORRECTIONS (If required)
| 12 | TAKEOFF CONDITION (Corrected) L2112
o ;
NET BIFFEREHCE (R4 11} 13 | TAKEOFF G G. IN % M. A C.OR X S¢ &/
14 | JaT0 OR RATO
LIMITATIONS g [
1GROSS WT, TAKEOFF (ib.) 1 GROSS WT. LANDING (16.) mE‘ P —
2
i - 3 2
/3, 550 /3,500 9g | rum iy o SilalVAa}
1 PERMISSIBLE FROM TO (% M, AL C. 2 — %7 35
C. G. TAKEOFF sy or 1N —
o 2S5 7
“PERMISSIBLE FROM TO (M. A C. 15 | ESTIMATED LANDING CONDITION /127 3’ JAYi a4
C. G. LANDING N - |
S, 752'{7; 16 | ESTIMATED LANDING C.G. 1N T M. A C.ORIN. T &5 9 A P P D
!Entercanstant used, - COMPUTED BY (Signature)
3} Enter values [rom current applicable T. O.
Y} Applicable to gross weight (Ref. 12). WLIGHT AHD DALANCE AUTHORITY (Signafure)

FORM
SEPT 54

DD,

365F

L-4-3

16—867010-4



[

X ~Counrry

WEIGHT AND BALANCE CLEARANCE FORM F

TACTICAL

P s /Oﬁif'((//{ (USE RFVERSE FOR TRANSPORT MISSIONS)

FOR USEIN
T. 0. I-1B-40 &
AN 01-1B-40

HOME STATION

LY -Fr 75

DATE AIRCRAFT TYPE IROM
o0& LEC P4 7-33A4 NrLlsS X ive
MISSION/TRIP/FLIGHT/NO, SERIAL KO. T0 PiLOT

REMARKS

prasT AFTCC
S oum rlART S

te7” Fyse

REF

ITEM

{INDEX OR
MOM/

1 | BASIC AIRCRAFT ( From Chart C)

9lo

, .25

Gal.)

10 LTRSS - Loy

)
4
-2
2

3 DISTRIBUTION GF LOAD
VBV 3/7?6 CREW CARGO AKD
COMPT. BAGGAGE s,
[’( 9 Do NO. | WEIGHT :
_B 14 1200
I | Qoo
COMPUTER PLATE NO, (If used)
. N
CHART L ImATH
Pertinent instructions to the pilot for shifting load and QRERATING WEIGHT
crew during takeof and landing should be noted above, 5 comPT. ROUNDS CALIBER
CORRECTIONS (Ref. 11)
=
1 gl o
THANGES (+ or —) 2
COMPT. ITEM ) , 5
INDEX OR
weiGHT |, M z
-
6 FORWARD
J
g [am
be
gz
& | ExTERNAL
@
ROCKETS
7 | BuLT I ( 33 Gal) 3172170 /13126l
BOMB BAY ( Gal.)
s = EXTERNAL ( Gal.)
2
8 WATER INJ. FLUID ( Gal) |4
9 JATO OR RATO
TOTAL WEIGHT REMOVED . - ~
10 | TAKEOFF CONDITION (Uncerrected) /vl gl (413121
A WS BEES & : 11 | CORPECTIONS (If required)
T £ 4
| . 12 | TAKEGFF CONDITION (Corrected) 212 ‘{]ﬂ ¥ [9"'3 kg
13 | TAKEQFF C. 6. IN % M. A C. OR IN. 27 78,3
NET DIFFERENCE (Ref. 1) B 2 2 Ze
14 | JATO OR RATO
) LIMITATIONS w | soses
b i =]
GROSS WT. TAKEOFF (b)) 1GROSS WT. LANDING (1b.) 2 [ amsunion L]
Z
/SfOO /3‘/»(00 g% FUEL “9{,3 30/0 /0"}/-(;
EERNISSIBLE FROM TO (7 M. AC x ) e "
C. G. TAKEOFF ; or IN)
S P 2 5%, | |
CPERMIS3IOLE FROM 10 (7 M. A C. 15 | ESTIMATED LANDING CONDITION ydbdials 312 I? o |7
.G LANDIN LN
< e /4,/ oy 255 }7\5 15 ESTIMATED LANDING C. G. IN %, M_A. C.CRIN. $4/.7, 2 S8 Da

*Enter constant used.

Y Applicable o gross weight (Ref. 12).
‘Applicuble to gross weight (Ref. 15).

VEnter values from current applicablo T. O,

COMPUTID BY (Signat

PILOT (Signature)

WrIGHT AND BALANCE AUTHORITY (Sigaafur *—'*A
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CERTIFICATE OF DAMAGE

T-38A aircraft S/N #68-8156, S/N #68-8184, S/N #68-8176, and S/N #63-8175
have been destroyed. Total cost of aircraft and installed equipment has
been extracted from Technical Order 00-25-30.

AIRFRAME $ 508,000
ENGINES 173,000
ELECTRONICS 33,000
ORDNANCE 3,000
OTHER 39,000
SUB TOTAL $ 756,000
THUNDERBIRD MOD 3,000 (Kit T)
40,000 (Kit A)
SUB TOTAL $ 799,000
FOUR AIRCRAFT X 4
TOTAL $3,196,000

DAREL M. RAY, Léo], USAF

Maintenance Officer ,
Thunderbird Mishap Investigation Board
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- DEPARTMENT OF THE AIR FOk.«
HEADQUARTERS TACTICAL AIR COMMAND
LANGLEY AIR FORCE BASE, VIRGINIA 23665

SPECIAL ORDER

A-364 1 Febuary 1982

The following personnel, organization indicated, are appointed members

of the investigation board to investigate DOD Class A Mishap of T~38'sl

SN 68-8156, SN 68-8184, SN 68-8176, and SN 68-8175, ‘

aircraft,
Each board member will

57FWW ! (TAC) , Nellis Air Force Base, Nevada.
assist in the investigation and preparation of the formal report.
Duties imposed on the board members take precedence until the
investigation is completed and the report submitted IAW AFR 127-4.
Individuals not assigned to this headquarters are appointed with the
concurrence of the commander concerned per telecon between TAC/CC and

CINCSAC.

BRIG GEN GERALD D. LARSON , 45AD/CC (SAC), PEASE AFB NH,

Board President . aE . .
LT COL RONALD F. SCHLOEMER,. - . 479TTW (TAC), HOLLOMAN AFB. NM,
Investigating Officer : ’ :

LT COL DAREL M. RAY,
Maintenance Officer

LT COL LEROQOY P. GROSS,

Medical Officer -,

MAJ GAIL L. SCARBROUGH,
Pilot Member

CAPT DENNIS E. KENT,

Life Support Member (non-voting)
-CAPT PATRICIA L.C. PRIEST,
Recorder (non-voting)

479TTW (TAC), HOLLOMAN AFB  NM,
USAF HOSP, (TAC), LANGLEY AFB VA,
388TFW (TAC), HILL AFB UT,
425TFTS | (TAC) | WILLIAMS AFB AZ,

57AGS (TAC), NELLIS AFB. NV,

FOR THE COMMANDER

5 5
ROBERT éy/qggNs‘ N, Colonel, USAF DISTRIBUTION :
Directoéﬁéﬁ”ﬁ% iistration 1 - DAAD
Tff;/\ L = HO
xﬁgxn 1 - TAC/SE
) 25 —~ 57FWW/SE

2 - Individual (ea)
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PLOT INDEX

NUMBER DESCRIPTION

.1010 Horizontal stab skin, RH, in deep gouge at initial impact zone
1015 ' Deep gouge
1020 | LH outboard boatail segment, with access plate for stab actuator
bolt
1030 Air start access door
1040 Dorsal cover, blue
1050 Gouge w%th buried wing skin segment
1060 - Aft section of RH stab (honeycomb)
1070 : ContrbT rod, stab servo input
1080 Landing gear alternate release controlvr
1090 LH main landing gear strut door
1100 Vertical fin lower stub with attach bolt
1103 LH boatail segment adjacent tube support
7105 ~  End capt of stab actuator
1170 Gouge in ground |
1120 Qutboard control quadrant, horizontal stab
125, . RH'torque tube suppért
1130 Fuel shut-off valve
- 1135 Hydraulic filter
1140 Speed brake
1150 Fueée]age segment, RH
1151 Horizontal trim actuator
1160 Part of seat pack
1164 Aileron trim actuator, segment with screw
1165 Cover plate from horiionta] trim actuator
1170 RH half of #3 (Peterson) front canopy
1180 LH rail of #3 front ejection seat
1190 Horizontal stab actuator, LH, #4 aircraft
1200 RH half of Horizontal torque tube, #4 aircraft
1205 Sleeve from horizontal stab actuator
1210 LH wing with gear, wheel, tire, #1 A/C, matches 2520 cen wing

section fracture, with aileron actuator, mech, cen damaged,
wing tip missing

1214 Speed brake actuator
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NUMBER DESCRIPTION

1215 Fuel boost pump
1220 Engine fuel control
1230 Nose landing gear
1240 Fuel boost pump, aft, with shut-off valve (open), crossfeed valve
(closed), and segment of aft tank floor

1241 Rudder pedal center post
1250 Fuel boost pump
1260 Front Qind§h1e1d bow, with compass
1270 A/B fuel control
1280 fain fuel ﬁontro1 with case broken
1290 Compre§éor disc (enaine)
2010 Initial impact zone 24 ft. x 6 ft. and 4 in. deep
2020 Piece of wing skin 18 1in. x 6 1in.
2030 Top of MXU recorder

| 2040 RH NAV/COM door
2050~ Seat pin
2060 Rudder travel 1limiter
2070 Fwd boatail piece
2080 Horizqnta1 stab outbpard bearing housﬁng
2090 LH torque tube and spar (burned), #1

£ 2100 . Fwd section of boatail
2110 Quadrant, P/N 2-73318
2120 Section of boatail, 18 in. x 6 in.
2130 ~_ Section of boatail with fire warning loop
2135 "~ Horizontal tail cam
2137 RH torque tube support structure
2140 LH strut door
2150 Rudder pedals
2160 Cross feed valve
2170 Component of stab actuator
2180 Tape mounting plate of MXU recorder
2190 Fuel boost pump, bottom missing, P/N 4-52914-1, S/N 1000187
2195 Qutboard control quadrant, horizontal stab
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NUMBER ~DESCRIPTION

2200 LH flap

2201 P.C. Board from 1151 hor1zonta1 trim actuator

2210 Canopy frame

2220 Speed brake actuator

2230 Hydraulic filters, horizontal stab

2235 LH torque tube bearing support

2239 Motor/Break from 1151 horizontal trim actuator

2240 RH wing tip

2250 Slab relief manifold

2260 Horizontal tail assembly, #2 aircraft, complete torque tube, 20%

RH surface, 50% LH surface

2270 RH flap

2275 Piece of Horizontal trim actuator, missing shaft

2280 Piece of RH surface trailing edge

2290 LH inboard flap hinge

2291 Capacitor from 1151 horizontal trim actuator

2300 RH MLG strut door

2310 Slab filters

2320 Relief valve

2330 Aileron trimractuator’missﬁng sl

2340 Slab actuator servo input arm

2350 LH wing, #4 aircraft, wing tip missing, gear installed, strut broken,
aileron operating mechanism intact, aileron attached

2360 Horizontal mixer controi quadrant - interconnect

2370 Rod end, piston, slab actuator, #2 matches 4490 LH actuator

2380 A/B fuel control

2390 Input bellcrank - mixer

2400 Slab actuator, RH, #2 aircraft

2410 Piston rod end-slab, matches LM #3 actuator fracture surface

2420 Boatail assembly with filters and relief manifold

2430 Maint fuel control

2440 Engine outer casing

2450 VGH tape from #1 aircraft

2460 MLG torque actuators

2470 Hydraulic pump and piece of engine casing

2480 Nose gear

2490 RH flap with actuator attached
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NUMBER DESCRIPTION

2500 Rvaing, #1, fracture matches 2520, with aileron actuator apd '
mechanism intact, wing tip attached, RH gear installed, missing

cen wing section
2510 Aileron trim actuator

2520 Main fuselage of #1 aircraft, vertical tail attached, rudder sur-
face attached, boatail missing, gearboxes with pumps and gener-
ators burned in place, aft fuel boost pump burned in place, wing
center section attached. Fuselage fwd of 15% spar attach missing.
Rudder force producer SAS actuator and both rudder actuators
broken/burned in place. Fuel control in left engine only.
Aircraft laying on left side missing both wing sides. Fuselage
burned over vertical and exterior aft from dorsal rupture.

2530 Engine A/B

2540 Accessory dr1ve gearboxes of #2 a1rcraft with both hydraulic pumps
and LH generator attached

2550 Main fuselage section of #2 a1rcraft from F.S. 460 aft to boatail
separation point, including vertical tail, rudder, both rudder
actuators, SAS actuator, force producer and main 11ne filters;
burned and crushed 1nterna11y

2560 Engine A/B

2565 Generator hous1ng, P/N 904J206XC S/N MM 2834, show1ng rotational
scoring

2570 _ Fuselage section of #1 aircraft from fwd cockpit instrument panel

to aft cockpit seat rail, all control mechanisms below the cock-
pits destroyed. Fwd cockpit floor missing to the front canted -
bulkhead. Rear cockpit intact.

2580 LH flap actuator

2590 RH flap

2600 Engine ven actuator

2610 Main fuel control, S/N 6978

2620 ARC 164 radio, S/N L300081, set at chanel 4, 260.1, 80F, squelch off
2920 Engine | |

3010 Vertical fin lower beam tiprin initial impact zone

3020 Pieces of speed brake, fuel floor and access panels

3030 Piece of wing skin and a flight control cable disconnect
3040 Piece of MLG . door

3050 Piece of canopy glass

3060 Part of access panel and hydraulic tubing

3070 LH speed brake fragment

3080 Fuel cell floor, control cable, and fair leads

3981 Fuel valves

3082 Fuel valves

R-5



MUMBER DESCRIPTION

3090 Segment of wing skin

3100 Segment of wing and. control cab]e

3110 Segment of wing and engine gearbox

3120 Part of séat drogue chute cover

3130 LH COM/NAV door

3140 Part of helmet marked "PETE"™ (#3)

3150 LH horizontal stab honeycomb segment

3155 Speed brake actuator

3160 . Ejection seat rocket motor

3165 Torque tube bearing support, fracture surface matches 2137

3170 Rear canopy marked "BAXTER" (#3)

3180 RH torque tube and beam, fracture surfaces match 2090 LH torque
tube (#1 aircraft) )

3190 - Left wing tip

3200 Front candpy, #1 aircraft

3205 LH Horizontal stab with both torque tubes attached and RH beam.
#3 aircraft stab.

3206 Main line Hydraulic filter .

3210 . RH aft fuselage section mafked.68-8176 (#3 aircraft)

3220 Boatail section missing slab A

3230 Horizontal stab actuator; RH, matches 3205 stab (#3 aircraft)

3240 Nose gear door actuator: ‘ » ) 7

3250 Vertical stab, marked #3, separated completely from fuselage,

rudder missing .

3260 Horizontal stab actuator, LH, matches 1105 end of cap and 2090
torque tube of #1 aircraft

3270 Speed brake actuator

3280 Bungee, spring missing, burned

3290 Pulley with structure and P/N 2-73268 arm attached

3300 Flap-stab interconnect cam-mixer

3310 Bungee with springs

3320 Pieceof honeycomb, 18 in. x 18 in. triangle outer edge of #3 boundary

3330 MXU recorder and pice of fuselage with flags on side

3340 Speedbrake actuator (closed)

3347 #3 force producer mechanism
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Lower tension regulator - horizontal

Horizontal trim actuator, P/N 6-73905-3, S/N F0627,

LH wing, #3 aircraft, 44% spar fitting fracture matches 3520,
with MLG, aileron piece, cenmech missing (matches 3480),

Aft fuselage section, #1 boatail

Horizontal stab end seal ring

Top LH main fuselage at boatail separation, #3 aircraft

LH aileron operating mechanism matches #3 (3380) wing

~Horizontal tail feel -spring

Helmet chin strap (Peterson) #3

RH flap motor with interconnect
Fwd fuselage section of #3 aircraft
H wing, matches (3480) wing of #3 aircraft, gear installed

broke at strut, with ajleron actuator, mechanism damaged
separated outboard of cen spring

Flap motor, LH, w/crank, less rod

LH flap motor, w/crank, less rod

KUMBER DESCRIPTION
3350
3360

model AL1020M4
3370 LH f]aﬁ
3380

actuator intact
3320 Main line filters
3400 LH aileron surface
3410 LH f1ép
3420 Fuel control
3430
3439
3440 Engine actuator
3450 LH flap
3460
3470 Engine A/B
3480
3490
3500
3510 Hydraulic pump
3515
3520
3530
3540 Ejec*ion seat
3550 Nose gear
3560
3570
35860 Sas actuator
3590 Engine A/B
3630 Throttle quadrant
3810

Fuel boost pump, bottom missing
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NUMBER  DESCRIFTION

3620 Lnaine A/B with partical spray bar

3630 Main landing gear strut less tire
3640 Fuel control 7
3650 Piece of steel dorsal Tlongeron F.S. 358 to end, #2 aircraft
3660 A/B fuel control
3670 Slab actuator, RH, fracture matches 3180 RH torque tube of
#1 aircraft :
3630 Engine A/B, S/N G005257
3690 LH MLG strut |
3700 - Engine S/N 231-682
3710 Engine-
3720 Seal
3730 Engine 231869
3735  Altimeter
3740 | Engine 230835
3745 - Main fuel control
3750 A/B-fuel control
3760 #2 front cockpit less instrument panel and aft instrument péne]
3765, - Main fue},contPDT
3770 RH flap
- 3780 #2 wing assy including both MLG, ‘aileron surfaces, actuators
. and piece of steel dorsal longeron
3790 . Engine S/N 232802
4010 InitiaT impact zone of #4 aircraft
4020 Red/white/blue piece of surface, 24 in x 14 in
4030 Dorsal cover - P/N 2-11855-411 inside
4040 Lower Teading edge of boatail
4050 Dorsal cover
4060 Lower fwd skin of LH stab
4070 RH wing tip
4080 Upper fwd skin LH stab
4090 Outboard leading tip of RH stab
4100 Flap rod end
4110 Piece of LH inlet duct
4129 Pitot nose assy w/attach structure
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DESCRIPTION

4230
4240
4250
4255
1260
1270

Boatail section, RH 20 in x 6 in x 3 in
RH com/nav door

Flap rod end |

Casio wrist watch

P/N 2-73882-1

Speedbrake actuator

Com/nav door
Pitch Trim Actuator

‘Complete rudder assy, #3 aircraft

Fuel boost pump, top and bottom missing

Aft canopy, #2 aircraft

RH flap inboard hinge and horizontal stab inboard bearing support
Input arm - horizontal stab mech ‘

Aileron trim actuator with screw jack

#1 aft canopy

IGV actuator

'Input crank arm - stab

© Slab actuator relief valve

Speedbrake actuator

Upper half of boatail, #4

Aft canopy, S/N‘083, marked Sgt Weaver one side, Dresher 2nd
side -

IGV actuator

Nose gear housing with actuator

LH fuselage sectioﬁ from hydraulic -reservoir fwd 48 in
Fuel boost pump, top only

LH torque tube with spar, matches #4 aircraft

#4 vertical tail assy including rudder, both actuators, and
upper right half of aft fus fwd to force producer

Air speed indicator

Upper LH fuselage section of #4 aircraft to boatail disconnect
from F.S. 445

A/C nozzle actuator

RIf canopy rack with half of canopy mechanism, fwd cock, and 2nd
Tock 30 in aft

RH wing, #4 with aileron actuator, mechanism, cen mech (functional)
tip missing, MLG qear installed with wheel/tire missing, cen
lower wing skin attached.



HUMBER DESCRIPTION

4399 A/B fuel control, S/N-534
4400 Rudder actuator
4410 Flap acfuator, RH
44éO Engine A/B
4430 Fuel cross feed valve, closed
4440 Stab actuator sleeve
4450 RH stab actuator, matches #4 aircraft
4460 Engine A/B '
4470 IGV actuator
4480 LH stab actuator, matches 3205 LH stab horizontal piece of
#3 aircraft .
4490 Slab actuator, LH matches #2 (2260) torque tube
4500 #4 RH canopy frame
A451O Instrument panel ‘
4515 Pjtch trim actuator, 4XXX
4520 Atimeter |
4530 Cockpit section of #4 aircraft including aft cockpit 68-8175
’ (#4) written on ejection seat, severely burned
4535 7 Hydraulic pump | ,
4540 ' Main‘fueT control, S/N 4176
4550 Flap attuator, LH
4555 Hydraulic pump
4560 Main fuel control, S/N 283
4570 “Endine compressor seétion, S/N 231073
4571 Fuel boost pump, top and bottom missing
4580 Engine compressor section
4900 Engine compressor
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" FOR OFFIgZAL USE ONLY

[IT. FINDINGS.
Finding 1. After four routine formation practice maneuvers, the flight

leader initiated a line abreast Toop.

Finding 2. Entry parameters were met, and no significant deviations
were noted during the first half of the loop.

Finding 3.- For an undetermined reason, the Teader did not achieve
sufficient turn radius during the last half of the maneuver. (CAUSE)

(a) Most probable cause was a malfunctioning pitch trim system
which inhibited normal nose rotation and focused the pilot's attention.

(b) A foreign object may have lodged in the flight control
mechanism to inhibit or preclude sufficient nose rotation.

Finding 4. As a result, all four aircraft impacted the ground and were

destroyed.

Finding 5. . There were no ejection attempts and all four pilots were
fatally 1njured.
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THIS IS A LIMITED USE REPORT NOT ASABLE IN WHOLE OR IN PART TO PERSONS OR
AGENCIES OUTSIDE THE AIR FORCE #THOUT THE EXPRESS APPROVAL OF THE DISCLOSURE

AUTHORITIES SPECIFIED IN AF] 7-4.
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