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This report was prepared by the Structures Division of the Air Force Flight
Dynamics Laboratory (AFFDL), Research and Technology Division, Air Force
Systems Command, Wright-Patterson Air Force Base, Ohio. This work was per- .
formed under Project 1368, "'Structural Design Concepts,' Task 136814, "Aircraft
. Vulnerability, " Lt Jay M. Meiselman (FDTS) was the project engineer.

This report contains datawhich has been extracted from the Weapons Systems
Evaluation Group (WSEG) Compendium of Aircraft Combat Losses and Damages in
Southeast Asia from 1 February 1965 to 31 January 1966 (U), Volume I: Losses,
dated July 1966. The subject report is classified SECRET, Group 3, No Foreign
Dissemination.

This report was submitted by the authors July 1967.
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This cechnical report has been reviewed and is approved.

Chief, Structures Division
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UNCLASSIFIED ABSTRACT

This report contains an analysis of F-105 aircraft losses based on the Weapons
Systems Evaluation Group (WSEG) Compendium of Aircraft Losses for the time
period of 1 February 1965 to 31 January 1966, The analysis is performed for the
purpose of providing an insight into areas such as threat, cause of aircraft loss,
and time from initial damage to loss. (In addition to security requirements which
must be met, this abstract is subject to special export controls and each trans-
mittal to foreign governments or foreign nationals may be made only with prior
approval of the Air Force Flight Dynamics Laboratory (FDTS), Wright-Patterson
Air Force Base, Ohio 4543%.}
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SECTION 1
INTRODUCTION

(U) A two-volume compendium containing the damage and losses data was pub-
lizhed by the Weapons Systems Evaluation Group (WSEG) to provide a source of
information identifying combat data which would be useful for R&D purposes. The
information was compiled for the period of 1 February 1965 to 31 January 1966 and
was published without being analyzed. The infor:ration for the Air Force aircraft
losses is limited to North Vietnam and Laos. A case history for each aircraft loss
incident is contained in the compendium in the form of an Aircraft Combat Loss
Report.

(U) The authors attempt to analyze the WSEG data in order to provide an insight
into areas such as threat, cause of loss, and time from damage to loss. Due to
many unknowns, an effort was made to estimate a most reasonable answer to many
of the parameters presented. This estimate was arrived at by looking back to known
information such as enemy defenses and reported location of fire. The results
hopefully will lead to less vulnerable aircraft in the future and point out areas
where possible fixes are needed on present aircraft by providing an insight into the
most vulnerable areas and subsystems, thus allowing a judicious choice for the
ABCS of survivability ("'A'' denoting add protection or armor vulnerable components;
"B" being bury vulnerable components behind less vulnerable components; ""C'" rep-
resenting concentration of vulnerable components to provide a smaller presented
area; and ''S" being separate redundant critical vulnerable items so that damage to
one will not result in highly probable damage to the other).

(U) Although this report deals solely with the F-105, the analysis methods should
be applicable to all aircraft.

E
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SECTION II
é‘ COMPILATION
j (U) This report attempts to 1nake a correlation of the WSEG compendium data !
for the F-105. The tables are presented as compilations of the information con- j
tained in the WSEG reports. There are 62 aircraft listed in the tables, but four of PR
these aircraft were lost to causes other than enemy defenses and are not included
in the analysis. The last two tables summarize the data on aircraft lost due to
flight control and fire damage, respectively. It is obvious from examination of
these tables that much data is lacking. In various figures, wis lacking data is
presented as "UNK" or unknowns. The handling of the unknowns will be dealt with
: in Section III of this report.
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SECTION II
(U) THE THREAT

(S) From Table I it is seen that the F-105 is used on a variety of missions.
Among these are flak suppression, armed reconnaissance (recce), strike, and
close air support. As such, the F-105 is exposed to a hostile environment for 1
' which it was not designed. The environment exposes the F-105 to defenses which
include sinall arms, automatic weapons such as 12,7 mm and 14, 5 mm; medium
antiaircraft such as 23 mm, 37 mm, and 57 .nm; heavy antiaircraft artillery such
as 85 mm and 100 mm; and SAM's. (See Section IV for an explanation of the let- 1
ters used in the Type Kill column of Table I.) i

(C) Figure 1 shows the number of aircraft lost as a function of projectile type.
The figure contains a large number of the previously mentioned unknowns. Since
the lost aircraft are not recovered, it is difficult to determine the exact killing
projectile. In Figure Z, an attempt is made to decrease the number of reported
kills due to unknown projectiles by making an estimate of projectile type. This
estimate is arrived at from an analysis of enemy defenses in the target area. The
analysis involves looking at the enemy defenses that the lost aircraft encountered.
For example, if the killing projectile was unknown but the defenses were listed as
37 mam and 57 mm, then the kill is placed in the 37-57 mm category in Figure 2,

(S) Finally we have the number of aircraft lost as a function of altitude and pro- "

jectile size in Figure 3. The most noticeable trends are the appearance of SAM 1

hits at altitudes over 3000 feet and the disappearance of projectiles of less than i

. 37 mm at 3000 ieet. The properties of both weapons predict this occurrence. i

(S) One should keep in mind the fact that North Vietnam antiaircraft defenses
: . are such that heavy and medium antiaircraft "»atteries are reinforced by many
smail-arms-firing infantrymen and machine gunners., Thus, many of the unknown
kills were relegated to the 37-57 mm category, but the aircraft loss could possibly
have been caused by weapons in the category of 14. 5 mr or less,

TIPS T
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SECTION IV
(U) CAUSE OF LOSS

(C) In the field of aircraft vulnerability, 'aircraft losses due to battle damage are '
classead in the categories of KK, K, A, and B kills, These are defined as:

KK -- Instanteneous ! 1

K -- Loss within 5 seconds ;

A -~- Loss within 5 minutes ;

a } B =-- Lioss within 30 minutes

Figure 4 ¢hows the number of aircraft lost in each category.

(S) An examination of the location of hits on the F-105 could possible give a clue )
as to the most vulnerable arcas. Figure 5 shows the number of losses occurring as
a function of hit location on the aircraft. It is known (Reference 2) that almost all
aircraft are hit on low-level attack missions and that the hits occur on the under-
side and sides of the aircraft. Examination of Figure 5 indicates that most of the
hits causing losses are located between Stations 300 and 777, Station 300 is just aft
of the crew station, Station 494 is the start of the engine section, and 777 is the aft
i end of the aircraft. These stations are for the F-105F but are repregentative of all
| F-105 series aircraft, An estimate was used to lower the number of unknowns shown
in the Location of Hits column in Table I. The location was estimated in many cases ’
. ! by the observation of damage, i.e., when a fire was reported coming from the tail
section it was assumed that the aircraft was hit in the tail section even though the
o exact location was not reported. It was not possible to account for 21 of the lost ¢
aircraft even with this method. Figure 5 has these estimates taken into account,
The damage locations have been presented on a view of the F-105 in Figure 6.

(U) An examination of Figures 7a and b shows that many critical components of

the aircraft are located in the area between Stations 300 and 777. These components
are:

5 s DAl ot T, o i1 <. o creoe < e e aoe 5. i

a. Engine and compressors
b. Fuel tanks
c. Fuel lines and pumps
d. Stabilizer control actuator
e. Hydi'aulic lines.,
It can also be seen that most of these components are on the underside of fhe air-

craft and, thus, are not masked by less vulnerable or less critical components,

j Figure 8 gives an indication of the density of hydraulic, fuel, and air lines through
the bomb bay. !

(C) A possible correlation between cause of loss and hits in a certain location
would be to examine the failure mode of the lost aircraft., Figure 9 shows the

4
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percentage of aircraft lost experiencing various failure modes. From Figure 9, it E
is noted that flight control failure and fire occur in most of lost aircraft. Figure i
7a shows that all the fuel tanks and fuel lines are between Stations 300 and 777
along with a heat or ignition source (engine). The stabilizer actuator is also in this
area along with hydraulic lines and the engine-driven hydraulic pumps. A hit in any
of these items could lead to a loss with a reported fire. Both the aircraft fuel and
hydraulic fluid are highly flammable and even if the projectile does not perform

the ignition function the engine can.

(S) It is interesting to note on Table I that 50% of the losses on which informa- ;
tion was available had fires, 32. 8% had no fires, and 17, 2% were unknown losses.

(S) Figure 10 is a representation of the time that the aircraft remains flyable
after the aircraft is hit and fire is observed. Since most of the kills are Category
A, the pilot does have some time to try to control the fire or to eject.

(S) The data in Figure 9 also shows that 34, 5% of the lost aircraft experienced
flight control failure. Since an aircraft can have both fire and flight control failure,
the flight control failure due to hydraulic line penetration can lead to a fire or a
fire can cause failure of the flight control system through degradation of the hy-
draulic fluid or seals. Thus, it is often difficult to determine the prime cause of
loss. Furthermore, loss of the engine and the associated hydraulic pump power
supply driven by the engine can cause loss of flight control before the ram-~air
turbine, an emergency pump power supply, can be activated. Figure 11 shows the
kill category for flight control failure,

(C) Another consideration from an intelligence standpoint is the attacking sequence
of the aircraft when damage was received. Figure 12 shows the formation position,
if known, of the aircraft when hit. A possible reason for the decrease in losses to
following aircraft, as indicated in Figure 12, could be that the defenders are pro-
tecting themselves from explosions from the ordnance delivered by the first air-
craft. This is particularly true in a flak suppression mission (Reference 3).

(S) A brief analysis is performed on pilot survivability according to type of air-
craft kill, Survivability is defined as getting out of the aircraft alive regardless of o
whether the pilot was captured or returned to his unit. This analysis is based on the R
data from Table I (Type Kill column) and Table II (Pilot Status column). The re- ‘
sults of this analysis are shown in Figure 13, Note that 65% of A kill and 83. 3% of
B kill pilots survive, indicating the natural conclusion that the longer the aircraft
remains under control, the greater the chances of crew survival,

(S) The following table gives the pilot status for aircraft lost as a function of
altitude. A
Number of Pilot Pilot KIA or o
Altitude Aircraft Lost Survives Recovered MIA .
0 to 1000 ft 10 5 3 5
1000 to 3000 ft 7 6 5 1
3000 to 6000 1t : 12 10 8 2
greater than 6000 ft 5 2 2 3
unknown 24 9 7 15
(U) The pilot status is shown as a percentage of total losses at altitude bands in
‘Figure 14,
5
SECRET




= SECRET i
AFFDL-TR-67-118 - \i

SECTION V - : i
(U) RESULTS

: (U) The objective of this analysis was to determine those factors which contrib- -
; uted to the losses of the F-105 aircraft when subjected to the combat environment

encountered in Southeast Asia. Although detailed information was lacking in many

of the combat losses reports contained in the WSEG Compendium, it was possible !
to obt:iitn a general indication of those items which eventually lead to the loss of the

aircer

s e

(S) Based on the known information and various estimates, the analysis shows
that most aircraft losses were due to subsystem failure or fire rather than primary
structural failure. Furthermore, other studies under Air Force Project 5105 have
indicated that this is the case for all SEA combat fighter/bomber au'craft

(C) It should be noted that there are many items of information mlssmg in the
reported data. It is realized that it is difficult to obtain information from an unre-
covered aircraft. However, there are many gaps in the data due to unsatisfactory
reporting procedures. Efforts are currently under way to attempt to improve the
reporting procedures.

lalran - ecasd. - e
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SECTION V1
(U) CONCLUSIONS

[

: (C) As a result of the this analysis, it can be concluded that more detailed infor-
mation is needed. In many cases, information such as cause of loss ur damaging
projectile cannot be recovered. However, much of the data needed to achieve a

! higher degree of confidence in portions of the analysis should be avaiiable but is
not reported.

; (S) The primary cause of F-105 loss in SEA (Out-Country) during the period

? studied was due to damage from medium antiaircraft (37-57 mm) weapons with the

failure mechanism being fire and subsystem loss, primarily the flight control sys-

tem, Fires were reported in 50% of the losses. Flight control failure was reported

in 34. 5% of the losses. Fifty percent of the losses were attributed to ground fire in
: the 37-57 mm range.

N e Y L S e T STNR Y e e
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Figure 9, Percentage of Aircraft Lost Experiencing Various Types of Damage

K ' KILL CATEGORY

Figure 10, Category of Kill as a Result of Fire
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NUMBER OF LOSSES

KILL CATEGORY

Figure 11, Category of Kill as a Result of Flight Control Failure
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‘ * 2 #3 * 4 #*5 (1]
LOCATION OF ATTACKING A/C IN FLIGHT

Figure 12, Losses as a Function of Attack Sequence
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ROUTE T FROM [TARGETS OF ({SCATTERED TO |14.5, 37 MM HEAVY| ROCKET PODS, 4
12 |RECCE VINH T0 LAOS | OPPORTUMITY | BROKEN CLOUDS |AUTO, S.ARNS | 20 NN (THiS HaN # 4)[ROAD RECCE
. :}:LKEE : Yo SCATTERED T0 |GROUND FIRE, | 8-750, a
L ROLL — BROKEN OVERCST|LIGHT A A NG (LEADNAN) | ATTAGK
10 LV ISIBILITY| AUTO. weABon | G! CANNON
ROAD ROUTES BRIDGE, 50% CLOUD, |AUTO. WEAPONS _
14 | REcce AB, & ¢ ROADS ISMI, VISIBITITY | (LIGHT) ROCKETS 2
T I5-16,000 FT _ '
15  |STRIKE THAN HOA  [BRIDGE cLoUD LAYER |SROURDFIRE | 8-750 4 ATTACK
g |RESCA? LA0S _ __ |GROUND FIRE | ORDINANCE
FOR A4C (HEAVY) - DELIVERY PASS
ARNED WOODEN 0% CLOUD, 10 [GROUND FIRE | _ - T
1T |RESCE — BRIDGE NI VISIBILITY | CHEAVY) (LEAD MAN) | ATTACK
ARNY 11,000 FT, |37,57,685 MM _ 4 1
18 | STRIKE BON XOM LOM g oraks | BROKEN AUT0. weapons | 8 7790 (LEAD NAN) | ATTACK 4
ARNED ROLLING CONGRETE | 4500 FT,  |AUTO WEAPONS - 1
19 IRECCE THUNDER 19¢ | BRIDGE OVERCAST  [(HEAVY) 8-750 4 ATTACK i
*NOT USED IN ANALYSIS
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SEQRET

TABLE 1

NS OF

N0.OF AIRGRAFT |  STAGE BASIC STARYING | ALTITUDE VELOCITY | PROJECTILE | DIRECT OR LOCATION RESUI
RAF T INMISSION | WHEN HIT | MANEUVER ALTITUDE | WHEN HIT WHEN HIT TYPE FRAGMENT | OF HIT ;
; == o = ==
24 PULLOUT AFTER
0 ATTACK — — — 37 0R 57 NN
{ (LEAD OF 4) BONBING ,
o 24 ATTACK - - — — — - OST WA
- WOSE, LT, WINGENG. ¢ . rprg
Fu 4 ATTACK | LEVEL FLIGHT | 10,000 20 FT 500 KIAS 31 NN DIRECT CONP ELEG, 15, | ECECTS
's (LEA: NAd) | ATTACK - - — - - ~ AFT SECTION ;“:‘f‘g‘s
‘ ' — — — _ — — FIRE TH
48 ATTACK BOMB RUN ’ SECTIO
~ 48 ORBIT PRIOR | o oo CANNON FIRE DANAGEC
(FLIGHT LEAD) |10 ATTACK RBITI - - - NI - - CANNON
ORBIT PRIOR CANNON FIRE M1 LY. SIDE FROM SP. | 08T Al
48 T0 ATTACK | ORBITING - — —  |z3warwn | DIRECT BK.O CANOPY | CONTRI
3 PULLOUT FROM | STRAFING - — 420 KTS — — — FIRE AN
(THIS MAN #4)[STRAFING PASS | PASS CONTRO!
— ROCKET - - — CHIT HILL IN 5
; DIVE BONB 000 _ _ __ RIGHT WING | STABILE
[o 4 ATTACK ATTACK 13-14,000 4500 FT ROOT | AUGHEN
NON | (THIS NAN2) - — — - - — ? ;
P00S, 4 FUEL CONT. OR | ENGINE:
{{ (THIS MAN * 4)| ROAD RECCE | ROAD RECCE 3000 3000 450 ITHN DIRECT WAIN FUEL LINE | FLANEL
4 DIVE BOMB 1
Lm (LEAD NAN) [ ATTACK DELIVERY — 3000 A6l - — — ? FIRE %
L _ ,
; ELECTRONICS i
] ‘ DIVE BOMB - - — — _ FIRE
1 4 ATTACK ATTACK 18,000 L
l ORDINANGE | ORDINANCE — 4000 _ _ — _ L0SS OF
¥ — DELIVERY PASS | DELIVERY PASS ' TANK & |
% - EVASIVE CLINS _ . _ -
; (LEAD NAN) | ATTACK AFTER PASS — 4000 GROUND FIRE AFT SECTION | FIRE :
; 4 DIVE BONB
) (LEAD. NAN) | ATTACK PASS 7000 AGL 4000 AGL 500 _— — - o
: DIVE BOMB RUN, | 4500 MSL AUTO WEAPON . FIRE 0
= BOMBS DID NOT ; FIRE COMIN
; RELEhsE 1500 PULLOUT L
: 21
SECRET
i ;
; - ’
N\




k]

STARTING | ALTITUDE | VELOGITY | PROJECTILE | DIRECT OR | LOCATION | RESULTANT | TYPE
ALTITUDE | WHEN RIT | WHEN HIT TYPE FRAGMENT | OF HIT DANAGE | KILL
y———— —1..r-_‘—“--——__
—_— — — 37 0R §T MM — TAIL HYDRAULIC PRESS. B
| FLIGHT CONTROL
— % GERERATOR, |
— — - — LOST'NAY. AIDS
NOSE, 1T WING BV '
LIGHT | 10,000 20 FT 500 KIAS 37 W omeer [ MSGITWIGER g\ gorpicny A
: — — — — — : FREWFUSELAGER |
1 AFT SECTION | raxgs, compSTALL
FIRE IN AFT
AUN - - SECTION —
5“ _ _ _ CANNON FIRE _ _ DAMAGED BY B
~ 4l CANNON_FIRE
CARNON FIRE NI LT.I0E FRON 5B | L0ST ALL _
NG - — —  |azasruw | DVRECT BK.TO CANOPY | CONTROL
W _ = — — —|FIRE ARD
| 420 KIS coNTRoL Loss | *
T — = — (WY AILLIK | _
X 6000 305 KT$ a8
JONS . ' — _ — RIGHT WING | STABILITY
' 13-14,000 4500 FT ROOT  |AUGMENTATION |
e ~ — - | = ? : X
.: , FUEL CONT, OR
ECCE | 3000 3000 450 s [omeer [ L o A
Jou ~
'E'RYB — 3000 A6L - — — ? FIRE A
. c
— — 1000 AGL — — - e | FIRE b
jONB _ — — — — FIRE
A 18,000 i A
ANGE — _ _ _ _ LOSS OF RT. WING
RY PASS ' 4000 TARK & PYLON 8
ol I 4000 —  |ehouwFmRE | — | AFTsEoTON |FiRe A
T
7000 AGL | 4000 AGL 500 — — - — A
)G RUN, | 4500 WSL AUTO WEAPON | A FIRE 0BSERVED
Es%m NOT | 1500 PULLOUT —_— 300 KIS FIRE — — ggmﬂ(} FROW A _
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TABLE 1 q
SORTIE | eweNy  |WEAPONS OF [WO.OFAIRCRAFT | STAGE |
INCIDENT | SORTIETYPE | \gppyjon |TARGETTYPE | WEATHER | perewse | mmcRAFT | mossion | waew mir |
F‘._—_—_-_—'.Fa——“——“ — — ey —-—————-_______T__—-L— Ty, :
, 20 | ARNED RoLLING [ 20000FT, THR|  5THN  [6-750, ¢ Tan |
, RECCE THUNDER 21¢ OVERCAST CHEAVY) [20LAU3A PoDS | (THIS WAN ¥ 2)
; _ _ RESCAP FOR 3000°FT, JTNN 4 \
i ¢l oWy MAVY | OVERCAST | (LIGHT) 2 (LEAD wan) | RESOAP :
ARNED — BARRACKS _ 37,57 NN AUTO APPROACH TO |
82 Igeece AREA WEAPONS - /] TARGET
(INTENSE )
CLEAR, [0 Ml | 37-57 NNZAUTO <
25 | sTRike —  [oANoo BKS. [VISIBILITY |weap (hEAD | — 15 ATTACK
CLEAR,UNLIN- [37MN & AUTO 12 AFTER WEAPON |1
u — HANOI SAM SITE # 7 | {re0 VISIBILITY | WEAR (NTENSE) | = (THIS NAN ¥ 2)| RELEASE 1
GLEAR, UNLINIT- | GROUND FIRE AFTER NAPALN
2 — ? SAMSITE #7 ES uSiBILITY | C HEAVY) - 12 RELEASE :
9 — ? amsiTE #¢| — QTN BRE 1 — 1 OVER TARGEY |,
GROUND FIRE :
*21 — ? sAM SITE ¥¢| — (VERY WEAV) | — " - |
. |ARNED __ [ROLLING 10,000 OVERCST. |37, 57,854 100 | ,_ PRIOR T0 80NB ||
28 |REcte THUNDER 25-C4 | BRIDGE 5 ML VISIBILITY | NN AUTO weAR | &~ 3000 § RELEASE |,
80% CLOWD  |12.7 MN AUTO ?
29 | ARMED B Ukoen25-5 | BAR COVER AT | WEAPONS 38-2.75" ‘ ATTACK i
RECCE THUNDER 25-C5 | BARGES SUUER T NEAO ROCKETS | TMISuAR #1)
: ' ROLLING 50% CLOUD 4 |
30 | STRIKE .3 | BRIDGES COVER AT 37MN - #4)| ATTACK ‘
THUNDER 25-A- 3 GVER AT (lenty | 273000 fcTmis nan #4) |
ROLLING CLEAR, 15 N 3TN ',
IR THUNOER  IRADAR SITE |y igyi Ty | e ~ ¢ ek
ARNED ROLLING _ — —_ — _—
g 2 |Rea THUNDER 28-C-5 ATTAGH
T |ROLLING BARRAGKS  |SCATTERED  |AUTO WEAPONS [29 NM SNAKE '
33 [MRNED THUNDER 28-C-2 | AREA cLOUDS 7000° |k SM.ARMS(LT) |[BONBS 4 ATTACK
T — "
| ARNED ROLLING YEN BAY (2000 BROKEN | a9 uy, 37mu 4
THUNDER T0 OVERCAST, \ )
'I * o [necee 29-¢- 4 ARSENAL liow visipry | (HEAVY) | 87750 [ (TS uan # )] ATTACK
ARNED LEFT HOOK CLEAR, 10 NI | 3TNN, 57 NN
f ®  lResce . | ALERT BRIDGE \visigiLiry | (NODERATE) | NAPALN 2 ATTACK
i, ,
} . ARNED ROLLING SCATTERED T0 |37 wu 08 57 MM i
¥ |ecce THUNDER BRIDGE BROKEN, 6000 |~ .0 6750 4 ATTACK
e 20-C-1 VISIBILITY LIGHT 2 LAY

*WT USED N ANALYSIS
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PABLE 1 (Cont'd)

BASIC STARTING ALTITUDE | VELOCITY | PROJECTILE | DIRECT OR LOCATION | RESULTANT TYPE
MANEUVER [ ALTITUDE | WHEN HIT | WHEN WIT TYPE FRAGMENT | OF HiT DAMAGE KILL
DIVE. BOWS 17,000 5000 aso | MO WERPOM | peer |dGdkeir  [FRETRMWNG |y
TURNING,G0ING ACCESSORY  [FIRE, LOST
: A CONTROL
DPROACH TO | LEFT BREAK AUTO WEAPON ENGINE POWER
ARGET TO AVO1D - 800 500 FIRE —_ ~ LOSS -FLIGHT A
; FLAK CONTROL FAILURE
] ; , FIRE LT WING RT- | .
: WING MISSING
FTER WEAPON [EVADING _ __ _ B — _ POSSIBLE FLIGHT |
ELEASE AA FIRE CONTROL FAILURE
FTER NAPALN |LOW-LEVEL _ 50 BURNING FROMFWD.| ,
ELEASE NAPALN DELIV. 50 AGL — — — — 0F INTAKES
— — _ _ . _ FLAK HIT NOSE —
VER TARGET SECTION A
b _ HID AIR
— — - - COLLISION — -
RIOR T0 BOMB | DIVE REGOVERY | BETWEEN RIGHT [FIREAT WY LOC., |
ELEASE AT REL. POINT 10,000 5000 450 3TOR 57 NN |FRAGMENTS  |WNG & FUSELAGE|FLY. CONT. LOSS
- FIRE OBSERVED AT
ATTACK ROCKET PASS —_— — —_— —_ —_ AFT.SECT, FLIGHT | A
' CONTS & HYD.
f. : ING DIVE
ATTA CK %uuau“oRDA‘mR 6, 000 - 450 31 NN — lEr?eriEE - 8
. PULL-UP ' :
fA\m\ B — — — - - - FUEL PUNE, LIHTS.
FATTACK UEL PUNP, LIGH A
STRAFING PASS ON STAB. AUGNENT.
ATTACK :%L‘g‘; FROM —_— §-7000 500 — — —_— FIRE A
¥ ' WEAPONS _ ___ FIRE IN TAIL PIPE,
ATTAGK DELIVERY PASS — — — — MIS GUN EXPLODED | A
| LOW - LEVEL FIRE N BATTERY
ATTACK HIGH SPEED 50 - 100 50-100 §50 KTS | 20 OR 37 MM —_ — CONP., ELECY. &
L ATTACK FLIGHT CONTROLS
atTace | | 8000 3000 450 3T NN omeer  |FSELIE- BN pLighT conrRoL
i B DIRECT NO FIRE,
ATTACK 2':: BONB 1 10,000 — 50-530 | 31 ORSTRM | (\cciueny — POSS I BLY
F LIGHT CONTROL
Q
22
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o MO g;-\

TAB

-

| ! SORTIE i ENENY  [WEAPONS OF [NO.OF AIRCRAFT |  STAGE
NCIDENT | SORTIE TYPE | | ocarign | TARGET TYPE |  WEATHER DEFENSE ARCRAFT | IN NISSION WHEN HIT
37 ARNED ROLLINS RADIO CONNUN- | TO%CLOUD | 37,5TNN AUTO — 4 j
RECCE THUNDER 30-C-4 [ICATIONS SITE |COVER AT 13,000" | WEAPONS (HEAVY) (THIS NAN *'2) | ATTACK
- CLEAR, 20N1 | 3TNM,57 NN — ) i
38 STRIKE RON HAND | SAM SITE | prcfphs ERAL | ST ETS (LEAD NAN) —
« GLEAR, 15 NI | SNALL ARMS | NAPALN AND 2 RUN-IN 10,
39 STRIKE IRON HAND SAN SITE ForsiBiLITY | OR 37 WM 20 NN ( LEAD MAN) | TARGEY
0 |ARNED ROLLING BARRACKS |CLEAR,UNCIN- |  37NM |2 PODS OF 4 ATTACK A
REGCE THUNDER 32-C-1 | BUILDING | ITED VISIBILITY KMODERATE ) [2.75° ROCKETS |(THiS maN #2) j
ARNED ROLLING 3 -
4l RECCE THUNDER 32--4 | BRIDGE - - =  Jirwis uaN #2) | ATTACK i
CLOUD BASE
42 ARNED DONG BAI BRIDGE 6000° THL | GROUND FIRE —
RECCE NVA VISIBILITY, 80% |  (HEAVY) 4 ATTACK
CLOUD COVER
ARNED STEEL TIGER | NILITARY | CEILING UNLIN- | AUTO WEAPONS _ )
¥ | Reeee 3 | BUILDINGS | ITED, I5 NL. VIS. |57 NM (NEDIUN) (LEAD MAK) | ATTACK
ARNED ROLLING NINH BINH | 2G,000°CEILING ) ORBITING
4% | Recce THUNDER 33-C- 7 [HIWAY BRIDGE |7 MiviSIBILITY |SANS NONE 2 DIRECTING ST
a5 | ROLLING = LANG WET - GROUND FIRE . o
THUNDER HIWAY BRIDGE (HEAVY) —
LANG MET |BROKER LAYER | = :
46 | STRIXE - pEN L 3TNM,5TNN ) 3 ATTACK
HIWAY BRIDGE ?Iw%%ogn's %A‘!l't‘aé. W 6 - 750 (LEAD NAN) |
SHOWERS . f
— — — 3 BDA RUN AT T
41 - BRIDGE | oy B0 RU 47T
ARNED ROLLING BARRACKS & | 7000  OVERGAST, |20 GUNS OF | 8- 150 6P 2 T
48 | Recee T:.NDER 36-C-D STORAGE AREA |10 X1, VISIBILITY [37-57 ARIETY | BONBS (LEAD) ATTACK 1
ag | ARMED ROLLING BARRACKS & |7000° OVERCAST 120 GUNSOF | 8-750 gP ' 7
RECCE THUNDER 36-C-| | STORAGE AREA |10 MI, VISIBILITY [37-57 VARIETY |BONBS (THIS NAN #2)| RESCAP
ARNED ROLLING 2000° SCATTERED,| 37,57 HN AUTO | CBU'S AND 4 !
S0 1Y THUNDER 37-C-1 | SAM SITE |5 W VISBILITY | weAPONS | SHAKEYE (LEAD) ATTACK |
IN HAZE - |(HEAVY) BONBS ,
* ARNED — 12,000 OVERCAST| 3
' TARGETS OF | 1500-2500 F T 4 APPROAGH
52 | (AIRBORNE IRON HAND)  |ooonorunity |OVERGAST  [SAN'S (3)  |750LB BONBS |  (LEAD) TARGET Alli
2 MLVISIBILITY ‘:
53 | ARNED ROLLING ol CLOUDS BROKEN -
RECCE THURDER 40 AT 3000 FT, | sAN'S (2) | 2.75"ROCKETS|(THIS NAN #4)
TN VISIBILITY
IN RAIN

*NOT USED IN ANALYSIS
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TABLE 1 (Cont'd)

RS OF [ NO.OF ARCRAFY $STAGE BASIC STARTING ALTITUDE VELOCITY PROJECTILE DIRECT OR LOCATION I
6RAFT WISSION | WHEW WT | WANEUVER | AUTITUDE | WHEN WT | WHEN HIT TYPE | FRAGWENT | OF wmIT
1.8 5 [PULCWPAFTER | ) ' | ) ELl
(s wam #2) | arack  |RELEASE - 6000 500 K75 — — TAC SECTION  [7
- 7 WINIKUM q]
o (LEAD WAN) — il - ALTSTUDE - - ~ - AF
oA ? RUN-IN 70 |LOW -LEVEL 190 F1 150 F1 TS0 KIS | SHALL ARNS Fif
, CLEAD WAN) | TARGET AN 08 37 MM DIRECT BONB BAY EN
§ 0 [ PULLOUT ON T EX|
OEKETS |(THis waw #723| ATTACH ROCKET Pass | 8000 500 A6L — - - AF'
’ lmis'uan #2 | ATTAGK ROGKET PASS | 7 - 8000 - 380 KT8 — —_ — o
— DIVE BOND _ _ _ _ _ AF
; ‘ MTACK Lo iveRy 1000 o
e~ [ (ko g (ATTACK  (HIOKET PASS | 45 00 %0 K15 57 WM ~ - |n
; GRBITING ORBITING AB —
i ¢ OIRECTING STRIE| MISSION 000RD, | = 18, 000 - SAM ?
‘ L] L] Wiyt iy nasunpm— —— At ———
) p DEPARTING Fif
760 ATTACK AREA AFTER 1500 1500 480 — — - oF
(LEAD MAN) 3OMB DROP LI
7 4 B0A RUN AFTER [TURN TO RIGHT — — — _ REAR PART OF |4YD
= | g INTAGK |Ok 80K AUk 2000 AGL MRCRAFT  |FLl
XD 4 PULL UPAFTER - — ~ , — -
| (LEAD) ATTAGR | pags oK TAROET 3761 WM
3 b (THIS :“ #2, REGCAP near e S e S - UNKRKOWN l
N T T PO R | R L) 400 AdL 550 AUTO WEAPONS | DIRECT — !
i 0BU DELIVERY B0’
W5 [rsuan #ar | ATA0k [ RUR TR Tinoo0 wst -~ — — - HIT NOUNTAIN | HIT
4 APPROAGH T0 | SKW DETONATED | B0
L BONDS | (LEAD) YARGET AREA. | APPROACH 8500 8500 .| 480K (EAS) [SAN(SA-2) |FRAGMENTS 20 T UNDER A
- OLTBOARD . _ (PILOT SAID IT . _ Fi
ROOKETH| (THIS MAN #4) | FRON TARGET 4000 00 Tihs A SAN) oig

23
SEQRET




- STARTING ALTITUDE VELOCITY |PROJECTILE | DIRECT OR . | LOCATION RESULTANT | TYPE
| ALTITUDE | WHEN HIT | WHEN HIT TYPE FRAGNENT | OF HIT IAAGE KILL
e e —
o _ _ ELECTRICAL ENG.
6000 500KTS TML SECTION | enriionraor | A
RININUN _ _ _ ENGINE \
— ALTITUDE — AFFEQTED
150 FT 150 FT SOKTS  [SHALLARMS 1 e BOMB BAY FIRE .I& BOWBBAY |
8000 500 AGL - — — - ERFLOYON |
7-8000 - 350 KT§ — —_ — WRY W RITTREES |~
7 - - - — - AFT BECTION
00 ON FIRE )
- 4500 500 KTS 57NN - — FIRE | A
!
- 18,000 - SAM 4 — — KK
— — — — — — 1 -
FIRE LEFT SIDE
1500 1500 480 — — ~ OF MECRAFT . |
FLIGHT CONTROLS
— — — _ REAR PART OF | HYDRAULIC SYS. &
2000 AL ARGRAFT IFLigHt contRoL |
— — - 37-57 NN - — e A
— — — —_ - UNKNOWN UNKNOWN —_
_ FIRE ON
400 AGL 400 AGL 550 AUTO WEAPONS | DIRECT — FUSELAGE A
BOTTON
1,000 NSL — — — - HIT NOUNTAIN | HIT NOURTAIN
SAW DETONATED| BURST IN FLANES
6500 6500 .| 450K (EAS) |SAM(SA-2) |FRAGMENTS |20 FT UNDER | A/C SHREDOED | gx
- AIRCRAFT T0 PIECES
— FIRE, AIRCRAFT
—_— 4000 400 (PILOT SAIDIT —_ S ! K
WAS A SAN) DISINTEGRATED

SR - S
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TABLE I (Cq
1
SORTIE ENENY  |WEAPONS OF [NO.OF AMIRCRAFT |  STAGE BAS
IWCIDENT | SORTIETYPE | gopyjon |TARGET TYPE)  WEATHER 1 pbremse | WRCRAFT | IN MISSION | WHEN WIT | AN
‘ = 3
: 54 — —_ — — — - (LEAD) ATTACK POSIT
. ROC KE
, ROLLING : 2000° OVERCAST, - HIGH
; 5 THUNDER BARRACKS | 3w viseiTy’| — - (THS NAR #2) | ATTACK | srpar
1_. IN HAZE
ROLLING 3000-5000FT | 571085 NN 4 POP -1
l 56 THUNDER RR BRIDGE | SCATTERED, | (HEAVY & | 3000 LB (THIS NAN ¥3)| ATTACK ORDIN/
& 10 ML VISIBILITY | ACCURATE) | BONB DEL I\
E ROLLING OVERCAST AT [ 37 MM AUT
,.1 0 ? TARGET }
g' §1 TH UNDER POWER PLANT 12500 FT, TNI | WEAPONS - (LEAD) AT PROAC H
: VISIBILITY IN (LIGHT)
E HAZE
VU CHUA, 1000 FT 3TN OR ] 4 LETDOWN T0 |LEFT]
8 | — NVN R BRIDGE | ovERcAST | 57MN S-150  lims waw #3) | TaReer Bk
| (ROLLING - 374 57 WA _ K PULLO
; 59 THUNDER) | DhICCE (NODERATE) §-750  I(rms uan ¥21| ATTACK BONS |
t
:' CLEARWITH  [AUTO WEAPONS 4 PULL
i 60 3ARREI}. ROLL | ( LAOS) BRIDGE LIGHT HAZE, (LIGHT ) 8- 150 (this NAN *#3)| ATTACK FRON
: ! 7 MI VISIBILITY BONB
! HEAVY CUNU '
| L0 SE ‘AR _ T AR R enen ' |GROUND FIRE | 20MM S ey | ATTACK | STRAF
61 SUPPORT POSITIOHS & (THlS “AN 5)
TRENCHES BASE,8-9000FT ‘
62 ARMED ROLLING ROUTES 1A |LOW SCATTERED| 370R 14,5 ROCKETS 4 RECCE Low -
RECOE, _THUNDER L WATERWAY | AT 1200+ 1600 FT NN 20 NN (THIS NAN *2) ARKE|
. 48-0 -4 BARGES SOLID AT -
2000 FT
€
j
1
24 i
SEQRET
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ABLE I (Cont'd)

AGE BASIC STARTING | -ALTITUDE VELOGITY |PROJECTILE | DIRECT OR | LOCATION RESULTANT TYPE

N WIT | NAREUVER | ALTITUDE | WHEN WIT | WHEN HIT TYPE FRAGMENT | oF wiT DANAGE KILL

yox | GLiNg 10 FUEL COKING OUT

\ POSITION FOR —_— 5000 — —_ - — OF A/C, FIRE A

: ROCKET PASS FLIGHT CONTROLS

% HIGH ANGLE

CK STRAFE PSS | 1000 A6L — — - — - FLIGHT CONTROLS | A

! POP -UP FOR

Ik ORDINANCE — 8- 9000 FT 515 31 NN DIRECT - - K

DEL IVERY

BET — — 2500 450 37NN - - FIRE (TRAILING -

ROACH AIRCRAFT)

OWN Y0 | LEFT TURN & - FIRE, LOST

i BANK T0 LET- - 4000 330 KTS = (PILOT FELT - A

gn DOUN ON TARGET Lo FLIGHT CONTROLS

z' PULLOUT AFTER TAIL HOOK FIRE, UTILITY &

iCK BOMB RELEASE - 7-8000 FT 450 57 NN DIRECT AREA HYDRAULIC SYS, A

FLIGHT GONTROLS

; PULLOUT A/C OWN ;

ACK FRON OWN — 4500 500 BONB - - FIRE A

BONB RUN: o (PRL"MATURE)

IAGK | STRAFE PASS — — — — - - —_ -

“ccs LOW - LEVEL — _ _ _ — _ _ PROB
ARNED RECCE A

24
SEQRET
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SECRET
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TABLE IV
FIRE

INCIDENT

RESULTANT DANAGE

FIRE IN FUSELAGE AND ENGINE INTAKES,
COMPRESSOR STALL.

4 FIRE IN AFT SECTION

FIRE AND CONTROL LOSS
FIRE
FIRE

FIRE IN TAIL

FIRE

FIRE OBSERVED COMING FROM TAIL
FIRE FRON WING ROOT

FIRE, LOST STABILIZER CONTROL

FIRE LEFT WING ROOT; PIECES FROM A/C, PART OF
LEFT -WING NISSING

BURNING FROM FORWARD OF INTAKES

FIRE AT HIT LOCATION , FLIGHT CONTROL LOSS
FIRE OBSERVED AT AFT SECTION, FLIGHT CONTROLS
AND HYDRAULICS.

FIRE

FIRE N TAIL PIPE, HIS GUN EXPLOADED

FIRE FWD OF COCKPIT IN.BATTERY COMPARTHMENT,
ELECTRIC AND FLIGHT CONTROLS

FIRE IN BONB BAY ENGINE

AFT SECTION OM" FIRE
FIRE

LOCATILON
0F HIiT

AFT SECTION

?

ELECTRONICS 1N
FUS. BOTTOM

AFT SECTION

AFT OF COCKPIT
ACCESSORY SECTION

BETWEEN RIGHT
WING AND FUSELAGE

BOMB BAY

PROJECTILE
TYPE

GROUND FIRE

.| AUTO WEAPON FIRE

AUTO WEAPON FIRE
3TNN

3T0R 57 NN

—

20 OR 37 NM

SMALL ARNS OR
37 NN

—

TYPE
KiLL

> > > »

e
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SECRET
AFFDL-TR-67-118
TABLE IV (Cont'd)
LOCATHON PROJECTILE lTYPE
INCIDENT RESULTANT DAMAGE OF HIT TYPE KILL
e e e et — 4——__—.—____"____:
46 FIRE, LEFT SIDE OF AIRCRAFT FLIGHT CONTROLS -— - K
50 FIRE ON BOTTON OF FUSELAGE - AUTO WEAPON A
52 BURST INTO FLAMES, AIRCRAFT SHREDDED DETONATED 20 FY SAM KK
UNDER AIRCRAFT
BOTTON
53 FIRE;AIRCRAFT DISINTEGRATED - — (SAN) K
5l4 FIRE, LOST FLIGHT CONTROL - —_— A
51 FIRE C(TRAILING) - FT NN -
S8 FIRE, LOST FLIGHT CONTROL - — A
59 FIRE, LOST UTILITY HYDRAULIC SYSTEM. LOST | TAIL HOOK AREA 57NN A
FLIGHT CONTROL
60 FIRE —_ OWN BONMS A
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. Wright-Patterson Air Force Base, Ohio 45433 2b GROUR
3 NOFORN

3. REPORT TITLE

An Analysis of F-105 Combat Losses in SEA (Out-Country) (U)
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10- AVAILABILITY/LIMITATION NoTICES In addition to security requirements which apply to
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DEPARTMENT OF THE AIR FORCE
HEADQUARTERS 88TH AIR BASE WING (AFMCQC)
WRIGHT-PATTERSON AIR FORCE BASE OHIO

MEMORANDUM FOR DTIC-RS d 4 Jun 2007
ATTN: Kelly Akers
Defense Technology Information Center
8725 John J. Kingman Rd, Suite 0944
Ft Belvoir VA 22060-6218

FROM: 88 CG/SCCMF
4375 5% Street Rm 150
WPAFB OH 45433-7802

SUBJECT: Change of Classification and Distribution Statement for Document Number’s AD-C016-682 and AD-
385-882

1. The attached 16 April 2001 letter from W. Howard Plunkett requests classification review of subject technical
reports and change of distribution requirements from “Limited Distribution” to “Approved for Public Release;
Distribution Unlimited.”

2. The requestor handcarried this request to the FOIA office, therefore it was treated as a FOIA request.
Subsequently, it was reviewed by the Subject Matter Expert, Don Voyls, 46 OGM/OL-AC. His analysis states that
the documents appear to be fully releasable. Capt Stephanie Masoni, his Security Manager, attached a memo
indicating that she concurs to full release of the reports.

3. Please take the appropriate action to make subject technical reports available for public dissemination. The
requester has been notified of this action. Point of contact at 88 CG/SCCMF is Lynn Kane at DSN 674-8189.

Sincerely,

/
\j/ifu,u /77’ A Th—

. SHEREE M. COON
Freedom of Information Act Manager
Management Services Branch
Information Management Division

Attachments:

1. AFMC Form 559, 6 June 2002

2. 46 OG/OGM/OL-AC Memo, 6 Jun 2002

3. Don Voyls Memo, 5 Jun 2002

4. Initial Request Letter, 16 Apr 2001

5. AD 385-882

6. ADCO016 682

7. 88CG/SCCMF Ltr to Requestor, 14 Jun 02



DEPARTMENT OF THE AIR FORCE
HEADQUARTERS 46TH TEST WING (AFMC)
EGLIN AIR FORCE BASE, FLORIDA

6 June 2002

MEMORANDUM FOR 46 OG/OGM/OL-AC (Mr. Richard E. Colclough)
FROM: CAPT STEPHANIE MASONI (Unit Security Manager)

SUBJECT: Classification and Limited Distribution Requirement Review for Freedom of
Information Act (FOIA) Case #010421LK, W. Howard Plunkett.

I have reviewed the two documents in support of the attached FOIA request, and concur
with Mr. Donald Voyls(memo attached); both documents are fully releasable to the

public.

Stephanie C. Masoni, Capt, USAF
46 OG/OGM/OL-AC
Security Manager

Attachment
Memo dated 5 June 02 (Mr. Voyls)



MEMO TO: 46™ OG/OGM/OL-AC
SUBJECT: Freedom of Information Act (FOIA) Case #010421LK, W. Howard Plunkett

I have reviewed the two documents in support of the attached FOIA request iaw the guidelines
provided. Based on the instructions and directions provided (DoD Regulation 5400.7, Chapter 3
and DoD Directive 5230.25) I could not find any exemptions for withholding these documents
from public disclosure. Therefore the documents appear to be Fully Releasable.

Review of AFFDL-TR-67-118, An Analysis of F-105 Combat Losses in SEA resulted in the
following findings. The report was declassified 22 August 1990. The F-105 has been out of the
USAF inventory for some time and I do not know of any other country operating that aircraft.
The report draws general trends on F-105 combat losses. Some limited identification on the
cause of loss based on hit location is provided on page 4 but in my opinion is common
knowledge. In conclusion the author states that more detailed data was needed to increase the
confidence of the analysis.

Review of AFFDL-TR-77-115, A Comparative Analysis of USAF Fixed Wing Aircraft Losses
in Southeast Asia Combat, AD-C016682 resulted in the following findings. The report was
declassified 31 December 1988. The aircraft covered in this report with the exception of the
B-52 and C/AC-130 are no longer in the USAF inventory. To my knowledge the German Air
Force still flies the F-4. The report provides statistics on aircraft and crew losses relative to a
variety of situations such as altitude, location, threat category, date, etc for all the aircraft except
the B-52 and AC-130. Statistics on losses due to general causes (fuel fire, engine failure, flight
controls) were provided. Data on the B-52, page 51, and AC-130, page 56, were limited to
reasons for crash with no threat stated. Comparative analyses on the F-4 vs. F-105, one engine
vs. two, and effectiveness of vulnerability reduction features were included. Though I personally
have some small reservation on releasing the F-4 portion of this report to the public, I could not
find any justification in the directives to withhold it.

According to the FOIA office, a memo from the classification officer stating that the reports are
properly classified and marked is needed. Also, to aid in filling out form DD Form 2086 block
2, I spent 2 hours on Coordination/Approval/Denial and 11 hours on the review.

Let me know if you have any questions.

Don Voyls, 5 June 2002



