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The counterinsurgency and unconventiomal warfare environment of
Southeast Asia has resulted in the esployment of USAF airpower to meet
a multitude of requirements. The varied applications of airpower have
involved the full spectrum of USAF aerospace vehicles, support equip=-
ment, and manpower. As a result, there has been an accumulation of
operational data and experiences that, as a priority, must be collected,
documentsd, and anaiyzed as to current and future impact upon USAF paoli-
cies, concepts, and doctrine. :

Fortunately, the value of collecting and documenting our SEA expe-
riences was recognized at an early date. [In 1962, Hg USAF directed
CINCPACAF to establish an activity that would be primarily responsive to
Air Staff requirements and direction, and would provide timely and analyti-
cal studies of USAF combat operations im SEA. -

Project CHECD, &n acronym for Contemporary Historical Examination of

Curront Operations, was established to meet this Air Staff requirement.

] Hanaged by Hg PACAF, with elements at Hg JAF amd TAFF13AF, Project CHECD
provides a s.r.hu-'llr]s{E *sn-going™ historical examination, documentation,
and reporting on U policies, concepts, and doctrine in PACOM. - This

l {HECD report is part of the overall documentation and examination which
is being accomplished. It is an authentic source for an assessment of
the effectiveness of USAF airpower in PACOM when used in proper context.

l The reader mus® view the study in relation to the events and circusmstances
at the time of 1ts preparation--recognizing that 1t was prepared on a
conbemporary basis which restricted perspective and that the author's

l resparch was limited to records available within his lecal headquarters
Aared .
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Chief of Staf

IN, JR., Major General, USAF
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RESEARCH NOTE

Mpst of the unpublished source materials for this report have
been placed on microfilm. The message from 7th Air Force to the
STFM dated 2011307 Apr 70, i5 on CHECO microfiim reel §-337 as is
tha letter fr:.n General Momyer to General Meyer dated 2100091 Jam
70. The letter from 7/13AF to Tth AF dated 270815 Feb 70 which
cites the performance of RLAF AC-47 crews is on CHECD microfiim

reel 5-364. Other documents are in the process of being microfilmed.

1




")

UNCLASSIFIED

TABLE OF CONTENTS

Page

RESEARDM BOTE :ichaqinegendninneedsdonuins B O AR A in
FOREWORD ....... e s A e e e m S R R
M“IH FEAFAFISEETFEEEEERERR AN R A RERE  EERRE R R LR RN AR R LA R :ii
CHAPTER | =~ AC-47 COMBAT OPERATION ....vcouvvveavasaaans A LT |
Early Employesnt ............ AT e SR B 1

The Vietnamese Afr Force (VNAF) ........ Tt st

Barrel Roll .. abaattissneniiadinanenmes R ||

Royal Laotian Air Force (RLRF] ol amnnm b s 54 13

Observations .........eeues Sl T

CHAPTER 11 = AC-119G/K COMBAT OPERATIONS .....

Early Employment - AC-1196 .
Operations in Cambodia ...

7.62om AP] Pemunition ........

VHAF Improvemsnt and Moderniza fon .

Early Employment - AC-T19K ......ccaiaasss

Armed RecOnnafSSANCE ......ccoisersnnrannsasassassas

Dbservations ....c.ccciaianss R P sesen
CHAPTER 111 - AC-130 COMBAT OPERATIONS .....covcvuass FEIE AR |

. Early Employment .......ceesessannses P 34

Role of Technology ..civcsssssosnannnnancnsnas R

Operational Emviromment ........... ok Lasanik

Criteria for Assessment of Ef‘l"l:t'lmss b 55

PAYE SPECTRE ....coonues P R PN P |

DR O .o cuniinnassinsananpivanassnnmansassss Bl
CHAPTER 1V - SURPRISE PACEAGE ......cveues




..............................

APPENDLXES
A - GUNSHIP MISSION EFFECTIVEMESS ccsesecvcenccrrnccass R e 9N -
B - SUMMARY OF GUMSHIP SORTIES BY ALRCRAFT TYPE AMD MISSI PRI - i
C - GUHSHIP ATTACK PATTERN (1) ......... s FE A o 103 ot
D - GUMSHIP ATTACK PATTERM i} ...... A R e ayien o
E = GIMSHIP ATTACK PATTERN (3] ..ocinmuaan e - e 95
F - AC-1196 BATTLE DMMAGE . .....cccnsnnnsnss PR e i i Wemid
G = AC=119K BATTLE DMMABE ......iccnanmmrammcncscsnrnsnass (pET -« 97
H - AC-130 BATTLE DAMAGE .........s i e e T o i 98
1 = AC-130 ORDMANCE LOADS .. .....coeconnmmsssnssssnssassssssans . 100 |
J - 40mm EFFECTIVENESS gsn: R A A R G 101
K - BIEM HOA MMITIONS TEST ..oeevcenses iwa e cranes TR
L - PAVE SPECTRE ....ccansscrscssssnssnansainsannnns aisss 103
M = AC=130 FIRING ALTI S WITH 40mm GUNS ......ccvceen eenes 104 .
(7 LT R — insdsesad seessasatassatsas SR 105 |
FIGURES Fallows Page
1. (U} AC-47 "Spooky" GURSRAP «ircevsceeimormmanriosncnnas sssss B I
2 U} AC-47 “Spooky” Gunship Firing Pass ........cccemeenes s
3 5) Spooky nts and Charactsristics ...... isannasan 19
4. (s} WMAF Afrcrews (Gunship AC-47) .....ccosccacarnnrannnnnns & i
g (5} Nircraft Status {AC-87) ....ciescnmauncioncanns cwa it L] i
6. IS) YNAF Afrcraft Utilization (AC-47) ......ccoenans R
7. (5) Shadow Components and Characteristics ............- T g
B. (U} AC-1196 "Shadow” Gunship .....coxea- aAE RS R SR 19 |
P 9. (U} AC-119G “Shadow" Gunship in Firfag Altitude ............ 1
: £ e 10, (U) AC=119G “Shadow" Gumship Firing at Night ...... i am e Y
1. 55 Stinger Components and Characteristics ............ PR
12. (U] AC-1T0K "Stinger”™ Guaship .....corsrercscssananncescnnnen Fa'
13. (C) AC<118K "Stinger” Gunship Interior ..........-.- Pl R 29
14, (U] AC-130A "Spectre™ Gunship ..... P B -Ep A A S AT iimne A0 i
15. {U) AC-130: 20mm Cannon and 7.62mm Miniguns .......... e b i

xi ] i

UNCLASSIFIED



UNCLASSIFIED

FIGURES

16. (0} Truck, & x By ZIL-157 -covaences E e S
17. (¢} Armed Reconnaissance Methods on Road Networks
18. (U} 40mm Guns Mounted on AC-130 Spectre Gunships ...
19. (1) AC-130 Spectre Gunship: 40mm CARAOR .. ccnmese
20. (5) AC-130 Equipment Configuration Uﬂﬂ-lﬂﬂ} .
21. 5] Spectre MIEE . creriinssssnnmenannnsis P
72. (5) AMA Weapons Threat .. e s
23. (5} AC-130 Battle Damage: Afreraft 55-0044 (23 Jan 71) .
24. {.} AC-130 Battle Damage: Aircraft 55-430 }3 Mar ?‘I}
5. {C) AC-130 Battle Damage: Aircraft E5-046 (9 May T1) ...
26. {Cl Photo: Taken After AC-130 Strike Truck Convoy ......
~.27. (c} Photo: AC-130 Post Strike Results Confirmed by
Photo Interpretation

28, (S) Aircraft Performance Against Trucks:
10 0ct 70 = 30 Apr 71 Loccuruvennnansnmninness

. UNCLASSIFIED




e —— —

FOREWGRD

The uniguwe demands of the operational enviromment in Southeast
fsia dictated that the United States Air Force meet many mission require-
wents for which hardwaré did not exist. The lateral firing gunship
syolved from this envirorment, and it constituted an immediate and
effective solution for several tactical problems. This weapon system
performed significantly in Southeast Asia. AC-47 gunship activity
during 1965 and early 1966 was documented in four previcus CHECO mpbr'%:.
Another CHECD report, Night Close Air Support in RVN, also dealt in detail
with AC-47 combat operations.” The Role of Gunships in SEA. a CHECD
report dated 30 August 1969, recounts the continuing missiom of the AC-47
as well as the intm&u:ﬂu; and employment of AC-119G, AC-119K, and AC-130A

gunships 1n 1968 and 1963.

The effectiveness of thit unique weapon system generated significant
interest at all command levels, and the cosbat role of gunships merits
further attention and analysis. This report updates pa;w‘:-:us gunship

studies with special emphasis on new developments im the AC-130 weapon

gystem, This report also examines the current performance and effectiveness

of the AC-47, long noted for 1ts role in providing close air support for
troops in contact; the AC-1196/K which functioned {n amed reconmaissance
and close air support roles; and the AC-130 which coversd the whole

spectrum of gunship operatioms but performed primarily as a night inter-

diction weapon system.
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OVERVIEMW

"'"‘ Side firing gunships were effective in combat. Their extended

hq* loiter capability and velatively slow speed, coupled with devastating
firepower and sophisticated sensors, ensbled them to sccurately strike
targets and perform missions which were beyond the capabilities of most

other attack and fighter aircraft.

_These weapon systems performed & wariety of missions effectively.
The AC-47 "Spogky” gunship provided accurate close air support for out=-
posts, hamlets, and friendly field units under night attack, as well as
afrborne alért for airbase defense, air cover for might medevac opera-
tions, convoy escort, airborne command and control of jet fighter strikes
and harassment and interdiction of enemy base arsas and lines of communi-
cation. The AC-47 proved the effectiveness of lateral firing weapon
systoms in the USAF and paved thn-uay for the development of more

sophisticated and effective gunships.

The fact that the AC-47 did not fade into cbscurity with the advent
of more advanced gunships is significant. The ruggedness and reliability

------ S -a-*=- of the AC-47, along with Tts capability for operating from relatively
unimproved airfields, made it an ideal weapon system for unconventional
warfare, its simplicity and cosmonality to so many mations of the world
alsp made it an ideal gumship for nations with 1imited technical and
financial resaurces. It wis well-suited for the South Vietnamese Afr

Force and the Royal Laotiam Air Force.
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The AC=119G “Shadow" was suitable for providing close air support.

In operaticens over Cambodia, 1t was egually useful for troops in contact

(TIC) missions, convoy escort, armed reconnaissance, and eremy harassment.

The AC-119K "Stinger” gunship was able to perform all of the missions
of the earlier qunship models. The 20mm cannon carried by the AC-119K

increased its effectiveness against trucks.

The AC-130A "Spectre” gunships, eguipped with bigger guns and
sophisticated sensors, recelved high marks in a1l phases of operations.
Its proficiency as a truck killer, however, overshadowed its potential
for other tasks, It was exceptiomally effective in & close air support
role, and could deliver supporting fire through an obstructing cloud
deck, despite some equipment difficulties. As with other gunships, the

AC-13) was relatively vulnersble and incapable of contending with surface-

‘to-air missiles or heavy concentrations of antiaircraft artillery. Tech-

nological innovations continued to make important contributions to the
capabilities and combat effectiveness of the AC-130 and the future
portended even greater advancements in the sophistication and effective-
ness of gunships. But there were limitations on what gunships could be
expected to do and where they could operate.

Ky




CHAPTER 1

AC-47 COMBAT OPERATIONS

Early Employment

Initially there was some skepticisa reg-rd‘rnlg the validity of
arming an "ancient" cargo aircraft and using it for strike missions,
but the war in Vietnam confronted the United States Air Force with a
host of thorny probiems which demanded immediate solutions. On 15 Decem-
ber 1964, the FC-47 was first emplayed {n combat. This first missicn
and subsequent missions were quite successful, and Headguarters, Pacific
hir Forces (PACAF) decided that this weapon system should be employed in
greater musbers, Employment of armed C-d7s would release some fighter
aircraft from their commitment to night operations, and the presence
of armed (-47: with night 11lumination flare capability would release
(-1235 from outpost defense duties and facilitate their employment in
an airlift tapatity.y

The designation of the aircraft was changed from FC-47 to AC-47
and the 4th Air Commando Squadron, with a complement of 20 aircraft, was
deployed to the Republic of Vietnam on 14 Novewmber 1965,  The mission of
the 4th Air Commandd Squadron was confined primarily to might opera-
tions, and according to-Seventh Air Force Ops Order 411-65, the AC-47
was: "To respond with flares mrj firepower in support of hamlets under
night attacks, supplement strike aircraft in the def:n;t of friepdly

forces and provide long endurance scort for conwvoys.”




SEE

The aircraft was extremely effective in its assigned roles, but it
spon bacame apparent that it could perform a varigty of other tasks as
well., The AC-47 was witll-seited for air base d:ﬁns: against rocket,
mortar, and ground assaults. The gxtended Toiter capability of the AC-47
enabled two aircraft flying consacutive combat air patrols to maintain
an airborne alert over a base from sundown 10 sunrise. The presence

of the AC-87s probably deterred many attacks, and the aircraft's quick

response and devastating fir!p-ﬁlt'l_l" were instrumental in breaking off

many attacks when they did occur.

AC-475 alse found usefu) employment fn covering night medevac
gperations. Friendly field units often sustained serfous casualties
during might operations, which could not walt for a routine medical
evacuation the mext morning. An AC-47 would “prep” the area argund the
propased landing zone with $ts 7.6%mm miniguns and then guide the medevac
helicopters to the area. The gunship stood by to su.q.:pnss any ground
fire directed at the helicopters and provided 111umination if requested.
After the pickup had been made, the AC-47 would aid the helicopter in

safely clearing the landing zone snd returning to base.

The AC-47 was particularly well-suited for extended defense of
long range reconnaissance patrols, providing protective cover throughout
_ the nfght with fireposer and flare support as required wntil & helicopter
evacuation could be effected in the morning, In some Cases, an AC-47

would actually cover a tesm extraction during the hours of darkness.”

# AC-ATs were equipped with UHF, UHF, WF, and FM radios,
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The AMC-47 also found useful employment in escorting convoys. The
afrcraft's extended loiter capability, relatively slow air speed and
devastating firepower made it ideal for this mission. OFften, the mere
presence of a Spooky overhead was sufficient to guarantes the safe
passage of 2 Brack convoy or tank coluen, even during the hours of

darkness.

The AC-47 also functioned as a harassment and interdiction weapon
system. If their services were not needed elsewhere, Spocky aircrews
would attack enemy infiltration routes and rest areas. These activities

blunted the enemy's inftiative and deprived him of privileged sanctuaries,

AC-AT crews wers often called upon to control night air strikes by
jet fighters. An AC-47 was often the first afrcraft to arrive on the
scene when an outpost, hamlet or friendly fleld unit was under attack,
since Hts reaction time was minimal from an airborne alert status. IF
jet fighters and a FAC were scrambled for the target, the former almost
{mvariably arrived before the latter, and it wis up to the AC-47 to
function as 1:ru: Forward Air I:nntﬁ'l'l:r. Despite poor cockpit wisibility
and relatively awkward maneuvering charactertstics, the AC-47s did a

creditable job performing this mission.

AC-47s were also employed for day and night armed reconnaissance
in Laps. These luis:_‘-nns were flown from 17 Decembar 1965 to 20 Ju;j 1366,
and 243 enemy trucks were destroyed or damaged during that period,
Although these missions were relatively successful, four crews were

Tost to enemy fire. Since the intardiction force consisted of an average
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of 10 aircraft and 13 crews, such losses were comsidered umacceptable,
The prohibitive loss rate, coupled with the 1imitations of the AC-47s
small caliber ums.‘pmcipitltad the decizion to withdraw the aircraft
from Laos in July 1966,

From a conceptual phasé marked by skepticism and doubt, the AC-47
developed into what was termeéd "one of the most successful and practical
weapons for point da!"%u. and night close air support operations in the
Republic of Vietnam, " {5ee Figure 3 for a Msting of AC-47 characteris-
tics and components. )

Although intended for use against guerrillas, the aircraft was able
to survive adnd perform !ff_etth'!‘ljr in a permissive environment after
the confiict in Vietnam sxpanded in scope and intensity to the level of
a conventional war. The installation of armored flare bins enhanced the
agircraft’s survivability. Nevertheless, the AC-47's chances for survival
were not good in an area of concentrated aytomatic weapons and anti-
aircraft artillery. The 1965-1366 air operations in Laos clearly demon-
strated this fact, Since the aircraft was usual Iy employed to provide
closeé &ir support for troops in contact rather than destroying trucks,

they generally avoided dense concemtrations of antiaircraft fire.

The AC-47 had several attributes which enhanced 1ts usefulness. [t
was durable, relisble, and relatively inexpensive to operate. These
factors made 1t popular with newly emerging nations, and due to fts

worldwide ubiquity. pilots of -these nations often had C-47 experience.
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SPOOKY COMPONENTS AND CHARACTERLSTLICS

GLNSHIP
ACFT
MISS10N
AREASTARGET

ARMAMENT

ARMOR

ORDNANCE

FLS

TET AL
[LLUMINATION
REACTION AIRSPEED
OPERATING ALTITUDE
FUEL DURATION
TURMARCUND
ESCORTS

ATRCREM

OME ENGIME OUT

SPOOEY
AC-87
ARER DEFENSE

IN-COUNTRY AMD (WIT-COUNTRY/TROOPS IN
CONTALT

3 x 7.62mm MINIGUNS FAST: 6,000 RDS/MIN
(MOU-870/R) SLOW: 3,000 ROS/MIN

21,000 ROS™

WOME-GUNSIGHT: FIXED RETICLE
YISUAL

24-56 FLARES™ MAMUALLY DISPENSED
130K TAS

3,000 FT AGL (OPTIMUM)

T+00 ROURES

30 MINUTES

NONE

2 PILOTS

1 NAY

2 GUMMERS

1 LOADMASTER

1 FLT ENGINEER

UNSAT ISFACTORY AT COMBAT GROSS WEIGHT

* Yaries According ta Mission

'FIGURE 3




The AC-47 ifself was basically a simple weapon system with no
sophisticated electronic sensors or other complicated equipment. ~Target
acquisition and attack were primarily functions of lr.q.lir'luq the target
visually and maneuvering the aircraft to the proper fi;;n- position, an
#asy maneuver for am experienced C-47 pilot. ﬁg AC-47 thus represented
an ideal means with which to provide a small mation with 2 cheap, effi- G

cient and effective strike capability, particularly for close air support.

The Vietnamese Air Force (VNAF)
The adwent of the more sophisticated AC-1196/K and AC-130A gunships

and the initiation of the VYNAF Improvement and Modernization Program
resulted in the transfer of USAF AC-47s to the WNAF. On 31 August 1969,
the 817th Combat Squadron (CS) VWAF, was rated combat ready (C-1) as &
gqunship squadron. This was accompl ished one month before the plannad

date. The E17th €5 with 16 AC-47s at Tan Son Whut Airfield represented

the WWAF's sole gunship capability throughout 1970 and the first half of
1971, A second squl?rm. the £19th (AC-1196) was scheduled to be activated
by 1| September 1971.

The combat operations of the &17th (S were extremely successful,
The squadron l:ﬂnsi_suntlr fulfilled its operational commitments which
involved eight aircraft per night in either an airborne or ground alert
13

status.

One advisor :.pecifi:l‘;ly stited that “they have never failed to
meet a target comuitment.” By Decenber 1969, the Vietnmmese AC-47




or "Fire Dragons™ had replaced USAF AC-47s in Military Region (MR} 4.
S.:I.un they astumed responsibility for a1l four Military Reglons covering
the antire country from the Ben Hal River to the Ca Mau Peninsula. The
817th C5 deployed alert aircraft to Da Hang, Pledku, and Binh Thuy Air
Bases (ABs) to Tulfill mission requirements and provide responsive
gunship support for all four MAis (Figures 4, 5, and & show VWAF gunship
operational states). On target, tactical mer_r;im of the WNAF AC-47
aircrews appeared to be generally outstanding.

An e:n'!‘rm gxample of the skill and resourcefulness of VNAF
AC-47 pilots is found in the performance of Captain Huynh Van Tomg
on 17 October 1969, . On that might, while commanding an AC-47 on air-

borne alert over Binh Thuy Air Base, RVN, Captain Tong was directed to

support & Vietnamese Army outpost at Phung Hiep which was under attack
16

and in danger of being averrun. Captain Tong provided immediate
firepower and flare support for the outpost. Additional air support
was requested, and USAF F-100s were dispatchad to afd in the defense

of the outpost. In addition to his ocwn on-target operations, Captain
Tong functioned as a Forward Air Controller (FAC) directing the F-100s
during their strikes and coordinating air operations over the target.
Captain Tomg and his crew flew three sorties in defense of the outpost
returning to Binh Thuy to rearm after each expenditure of ammunition
and flares. The WNAF AC-47 expended 63,000 rounds of 7.62mm ammunition
and 150 i1lmmination flares in :upp-ur:,?nf the outpost, and the attack

was: repulsed with heavy enemy losses.  This performance was exemplary
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ant only with respect to the skil1ful esployment of the AC-4¥, but the
expert control of the USAF afrcraft as well. The USAF Advisory Team
(AFAT-5) was especially impressed with Captain Tong“s effort, and he
was awarded the Air Hl{dll for his outstanding display of professional

5kill and airmanship.

Another excellent example of the outstanding work of YNAF AC-47
crews otcurred on 7 November 1969, On that night, Fire Oragom 03,
commanded by Major Mguyen Swe Son, was on airborne alert over Tan Son
Hhut Airfield when at 0310 hours, he was directed by the Tactical Air
Cantrol Center (TACC) to proceed to Phuoc Thon hamlet. A unit of the
Army of the Republic of Vietnam (ARVN) was being overrun by an esti-
mated battalion of Viet Cong (VC). Major Som established communications
with the ARV commander, who called for flares and fire support. HMajor
Som laid a ring of minigun fire around the perimeter of the hamlet and
then along & creek bed, which was suspected to be the path that the VC
were using to approach the hamiet.

Foreseeing that he would use most of his amewndtion a.nd. flares
before all the VC could be driven off, the Major asked for more aircraft
from the TACC, which then sent & USAF AC-47. Major Son learned, however,
that the USAF Spooky gunship had no ARWN interpreter on board and that
the ground troops had no American Tiaison or advisory people with them,
With no FAC availsble in the area to guide the USAF Spooky, Major Som,
who cpoke good English, decided to assume the FAC role, and directed

7
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the Spooky fm its flare drop and firing until, Tike Major Son's plane,

the USAF AC-47 was out of smmunition and flares.

The Fire Dragon's commander then called for more help, and tWo
UH-1 helicoptar gunships weré sent, which he also directed, Staying
in the area, he acted as FAC for a USAF AC-119 which relieved the UH-1s.
The attack was finally broken off by the VC, largely because of the YNAF
AC-47 commander's resourcefulness and capacity in serving as liaison,
FAC and intarpreter for all afr and ground elements, while he continued
to pilot his atrcraft, H:lj;ur Son was swarded the Air Medal for his out-

standing performance.

Sych exanples of WNAF pilots' understanding and prosecution of the
air war were said to be far from rare. There was written testimony in
the files of AFAT-1 attesting to the respect the B17th earned during 1ts
firet gix months of operations from FACs and ARNN units, U.5. Amy outposts
and mobile ground units, U.S. and Vietnamese Navy riverine forces, U.S.

Army helicopter gunships crews and USAF tactical fighter crows.

There were several ressons for the Success of the VHAF AC-47 program.
initially, the weapon system was well-tested and proven effective by’
USAF AC-47 squadrons. The ski11 and experience of YNAF AC-47 pilots
did much to guarantes the success of the program. Some VHAF pilots
had been flying C-47 aircraft for 10 or more years. The average pilat
in the BI7th C5 had approximately 2,000 hours in the EJ?.W Fortunately,

the VNAF pilots were able to concentrate their afforts on learning to
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L aim and fire the guns rather than learning to fly the aircraft. The
Vietnamese aircrew members were also familiar with the lTocal terrainm;
this was a great help in plrfﬁn‘lng the AC-47 mission. One USAF colonel
commented: "It takes our pecple a while to become familiar with the
terrain, the hamlets, the fields, and the forests--where one stops and
the other starts. Th-l!zgi!tmu seem to be able to scguire the target

much faster at might."

Good maintenance 1z essential to any successful flying operation
| and UNAF operational readiness [OR) rates for their AC-47: were gutstand-
1ng,g':lr Experience provided the key, for mamy VHAF maintenance personnel
worked on C-47s before being assigned to the B17th C5. Some maintenance
probless developed with the MHU 470/A wn module, but they were gradually
resolved az the VHAF aerial gunners gained more experience with the

A wEapon.

The 817th C5 was affected by the accelerated pace of the WHAF
' Improvement and Modernization (18M) Program. Established sguadrons

tuch az the B17th were used as 4 source of pilots to provide an

experience base for newly formed sgquadrons. The practice diluted the
T pxperience level of the established squadrons and hampered their
operational effectiveness to some extent., It takes time to build
a stgnificant experience base for a rapidly expanding Air Force. But
the VHAF had no workable altermative to drawing experienced personnel

from established squadrons.



darral Roll

Other significant AC-47 operations were beimg conducted concurrentiy
with the WWAF development of a .gu.n:h'lp- capability. The United States Air
Force was gradually transferring 1ts AC-47 assets to the VMAF, but USAF
atrcrews were still employing the weapon system well inte 1970. In March
1969, the 4th Special Operations Squadren [S0S) had sent a detachment TDY
to Udorn Royal Thai Air Force Base (RTAFE), Thailand, for operations in
the Barrel Roll (northern Laos). Headquarters PACAF amd the Air Attache
in Laos requested that the three AC-4T aircraft assigned TOY to Udorn
RTAFE be located there permanently because "the gunships were critical
in the defense of friendly Laotian owtposts (Lima Sites), and the presence
of gunships was necessary to offset the imcreased enemy activity in the
Garrel Roll around the Lima Sites. :

0n 10 December 1969, the AC-47s were permanently assigned to the
432d Tactical Reconnaissance Wing, but cperational contro)l was exercised
by Weadquarters Tth Afr Force (7AF) through 8lue Chip (Command Fost)
and the Airborne Battlefield Command and Control Center (ABCCC). Require-
ments for tactical smployment were orfginated by Headquarters Seventh/
Thirteenth Air Force (7/134F) from data supplied by Controlled American
Source (CAS) and the Alr Attache (AIRA) in Laos.

Although the AC-47s nad effectively performed & variety of tasks
in the Republic-of ¥ietnam (RVM] and had previously flown imierdiction
missions in Laos, their primary missfon in the Barrel Aoll was support
of troops in contact (TIC). Since they were not hunting trucks, the

=



AC-47¢ dvoided heavy concentrations of essmy antiafreraft artillery (ARA).
The aircraft were equipped with three 7.62mm miniguns, Mark 24 1 Tumina-
tign flares and Mark 6 ground marker flares. AC-ATs were scrambled to

a target from either an airborne or ground alert status and when they
arrived in the target area they mormally operated under the diréction

of an English-speaking Forward Ar Guide (FAG). The FAG would mark his
position with a flare, strobe light, fire or even a flashlight, and the
AC-47 would descend to 3,000 feet above ground level [ABL) %o fire a
marking burst with the 7.62mm minfguns. The FAG would adjust the fire
and the AC-47 would respond accordingly.

Adverse weather, particularly during the rainy season, hampered
AC-47 operations as did the similarity of terrain features in Laos.
Low ceflings often prevented the gunships from descending to firing
altitude, Rugged terrain often complicated and prolonged the process
of initially locating the FAG, especially 17 he was not established in
a visible fortified position. Hevertheless, the AC-47s were highly
effective in their mission of providing close air support for friendly
forces in Lans. The following figures represent the efforts of only
three aircraft and even thu;‘snti:tics represent only & small measure

of the AC-47s effectivenass:




.-l.
.
SECRET
Rounds of Rounds of Mark |
Sorties  7.62 Expended 24 Expended  KBA :
o November 1969 40 739,900 647 RNO*
: ;_1 December 1969 58 1,156,900 1,167 92
§ danuary 1970 75 1,374 400 1,368 56
February 1970 a8 1,355,200 1,342 462 i
March 1970 98 1,438,500 898 a8 '!
heril 1970 8 1,420,150 972 B
May 1970 52 821,500 593 RND*

*AN0:  Results Hot Observed

The Killed by Air (KBA) figures represent only those confirmed by
body count. The actua] tally was probably higher, for friendly forces
normally did not reconnoiter the area until the following morning, thus-
giving the retreating enemy significant time to recover their dead.
Humerous blood trafls leading from the battle areas appeared to corroborate
this assertion. On many occasions the friendly forces did not even sweep
the battle area, since the probability of sustaining additiomal friendly |
casualties just to count enemy bodies hardly constituted a justifiable ;
risk, !

L e s g i

=i I The figures presented cover the months of peak activity during the
dry season (December through April). The pace slackensd somewhat during
the rainy season. Although the KBA for January, March, and April were 1
Tow, the Air Attache in Vientiane reported that the gunships were fl;!-
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quently commended for thair support of remote cutposts under night
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attack. The knowledge that qumh{g:'m readily avai lag stiffened
the resistance of the defenders in the isolated outposts.

Although the USAF ;-; rapidly depleting its AC-47 inventory in
favor of AC-119G/K and AC-130A gunships, the ;hlqule raquirements for
close air support in northern Laos continued to exist. The three AC-47
gunships at Udorn RTAFB were transferred to the Royal Lactian Air
Force (RLAF) under the Military Assistance Program (MAP). The last USAF
AC-47 mission was flown on 29 May 1970 to facilitate I‘.htagrlplﬂﬂﬂl'l

26/
of the aircraft for delivery to the RLAF on 1 -}un;r!!m, The following

coment is indicative of the AC-47's performance:

Ag the gunships' aetivities drew to a close, aeveral
favorable commnioations were received praising the

_ epargtions of the lapt AC-47 gunghips in the Afr Foree
inventory.

Royal Laotian Air Force (RLAF)
The addition of "Spocky” gunships to the RLAF inventory marked the

commencement of a new and interesting chapter in the history of the
AC-47. USAF AC-47s effectively supported Royal Laotian Government (RLE)
forces under night attack. -A Mobile Training Team (MTT) was established
at Udorn RTAFE, Thailand, and the first Lactian aircrew completed the
AC-47 checkout on 1 August 1963. The following comments by the USAF
AC-4T imstructor fndicated that the RLAF AC-47 program ';uuid require much

additional time and Eﬂ‘urt-if it were to be successful:




e

Capiain Tousmme [lew ome-half of the total effective

migoion tima, Tactisal Air Nevigatiom (TACAN) new to
him. Wants to talk in Lao. Con't read maps too well.
Very gmc! stick and rudder. Above cverage shot. Gui-

Rer up all the time,

The RLAF AC-47s were indeed plagued by a multitude of operational
and mechanical difficulties when they were first employed. Laotian
pilots had 1imited instrument or night flying experience, and they
were consequently fearful of flying at might in & combat zome amd in
the mountaing with the additional danger of weather. Even when the air-
craft were finally airborne over @ target, they were plagued by main-
tenance difficulties. After receiving an AC-47 at Savannazkhet, ;;t
Air Operations Center (AOC) Cosmander made the following comment:

The AC-47 program hes goms cver Liké the proverbial
lead Balloon., Teo quots o eonseientious orew member;

“The aireraft will mot fly, but if it eould fly, I
pamnot talk to the troope because the radios do not
work, mnd if the radics worked I cowot help them
because the guwie do mot shoot.” Despite the imitial
flopn, local interest in the program remains
and tha residents of Keng Kok are etill a iittle
pussled and aved by the strange "DAKOTA™ that shot
PROCRETS" all over their laks.

As the Laotfan crews becams accustomed to their new equipment, main-
tenance difficulties were gradually resolved, but an increase in the
manber of RLAF gunships placed an additional strain on the program. The
RLAF simply did not have enpugh pilots with the proper expérience for
AC-47 night combat mr;&lms. Consequently, the U.5. Ambassador made

the following proposal:
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The eriginal program for O-47 NIT treining emiipioned
the production ef sufficient airereus ol IPa to sup-
port o flest of five AC-47 girargft. Since that time a
Tha Ac-47 fleet has been ingreased to ¢ight in mumber.
i In addition, cperationsl mecessity has precluded the
¥ mvailability of the trained IPs ‘or upe in the {nsiruc-
71 tion role and has Pequired their use as operaticnal
pilote.  With the meming required for the use of M
047 airavalt and eight AC-47 airevaft, the lack of
pilots qualifiad for might and instrment flight con-
{ ditions will eontinue to be a problem. We envision
ki the =47 MIT as the method of alleviating this problem,
rather than only using qualified AC-#7 orews. In
: ghort, all exis and futurs C-47 oreus must receive
| ight, imptrument and some digree of tartical training.
When thia training is accomplished, the ALAF could then
; ressonably be expeoted to similtanscusly support the
i tactioal effort as well ar a training program.
1

Aircrew experience remained 2 “continuing problem” with ALAF person-

nel, but the situation gradually improved. A sufficient tevel of exper-
tize finally developed co that Laotians were fnstructing Lactlans in the

AC-47 with Americans supervising the whole program.

Training difficulties were being overcome, but operational problems
etill existed. Brass from expended amsunition was sold and the money thus
obtained was divided among the aircrew mesbers and base pﬁﬂunu‘i.n
Consequently, the AC-47s always expended u_ulr Enmitim on “fast rate,”
regardless of whether they had & target or not. The cost of replacing

b it i
i3 barrels, batteries, and guide bars for the guns in addition to replacing

the expended mmmunition was high. Time and effort on the part of the
Americans helped to ﬂrre:t this problem, as iﬂ_ind!ut.!d by & USAF

advisor to the RLAF:



One of the b st improvaments {n saving materigl
enpecially n?EFSW. Before, they had a polioy—-
you haove to t on targets, you have to aEpend,

mhﬂh%--. Fe vere really bumming up the
barrels, the batteries and the Polts ond in six

monthe they would go thru 700 gun barrels, 110 hat-
ﬁsn!nmd’mw bars., A guide bar is g simple
plece of metal about the size of a stapler but costs
nbmt!!ﬂ.ﬂﬂwqumh 75 per momth,
Go ve tried to comvinse them to shoot slow rota—,

The RELAF problems were manifold, and they proved to be a source
of frustration and irritation to same of those attempting to dwn'lnpﬂ
@ viable RLAF AC-47 capability. One official despairingly u“md;'_-‘r

"RLAF sircrews (AC-47) do not possess the professional maturity necessary
to operate as am effective fighting force,"

But according to the USAF advisor to the RLAF AC-47 program, the 38/
gunship's operational effectiveness and credibility improved significantiy:

A year age they had problews. The HLAF was striotly a
VR type of flying. Very few of them had instrments,
nevar flew at night Eefore, sgpectally mwight weathep,
When they firet started flying, thay vould fly about
30 miapions a month; their missfons now are Hp to 211
per month, and frankly it is quite surprising besmuse
we said they would never hit 200 per momeh, They are
pumhing 211 new ond that was {x Fabruary, the shortest
mesbh, Rmthqmﬂﬁqmwmﬂdmhnf
eight per might out of Flemtiana.

The RLAF AC-47 program was sti11 far from complete, but the effec-
tiveness of the weapon system and the Increasing experience and capability
nf the aircrews portended a self-sufficient and extremely effective RLAF

close air support capability for troops im contact. Even then. the RLAF
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conld boast.-that they “"have never lost & site with a Spooky owerhead."™ i

Observations

The fact that the AC-47 did mot pass into obscurity with the advent
of larger and more sophisticated gunships 1s significant. The aircraft
upheld the concept of lateral firing weapon systems and it represented

a potent strike capability, particularly in unconventional warfare.

The C-47 was prevalent throughout the world, and 1t .was a familiar
aircraft to many pilots. [t was a simple yet reliable aircraft and it
was relatively easy to maintain. Consequently, the AC-47 weapon system
was appropriate for employment by the WNAF and RLAF. The Thais and )
the Cambodians also developed an AC-47 capability. Although the USAF
no longer employed the aircraft, the VMAF and RLAF were utﬂi:iﬁg it
for a wide varfety of missions. Its primary function, however, remained
that of providing close air support for troops in comtact. The AC-47
extablished a record of combat excellence. This record would no doubt
continue as Tong as the AC-AT was employed in the roles for which it

was ideally svited, partfcularly night close air support fn a permissive
air onvi ronmant.




CHAPTER LI
AL-1196/E COMBAT OPERATIONS

; I;_-h : Early Employment: AC-1195

L5 : The first AC-1196 Shadow operational sortie was flown.on 5 January

i 1969 and from that time unti] B March, the aircraft was in a combat

. evaluation phase. During this evaluation, primary emphasis was given

| to close air support for troops in contact, but the afrcraft also flew
armed reconnaissance and interdiction, as well as forward air controller
missions. By 7 February 1969, the full complement of AL-1196 2ircraft
had arrived in the Republic of Vietnam (RVN) and were initially Tocated
at Tan 5on Mhut, Phan Rang, and Mha Trang Air Bases. The aircraft
were assigned to the 17th Special Operations Squadron (S0S) of the 14th
Special Operations Wing (S0W) and under the operational control of Hy
TAF. The aircraft performed all of its assigned missions in a satis-
factory manner. The Shadow gunship operated much in the same manner
as the AC-47, although the AC-119G Night Observation Device (NOD) and

i illuminator gave the sircraft an increased capability over the Spooky

gunship, The aircraft functioned primarily as a close air support weapon

; | system for troops in contact in AWM. ls_n Figure 7 for Shadow charac-
Fri 7 teristics and components.)

AC-119Gs were deployed as needed to various bases including Phu Cat,
Phan Rang, Da Wang, and Tan Som Nhut, but all Shadow aircraft were
eventually stabilized and Tocated solely at Phan Rang and Tan Son Nhut.
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The flight at Phan Rang was tasked with the dual mission of providing
close alr support for troops in contact, primarily in Military Region

I1, and for training WNAF aircrews. The flight at Tan Son Hhut per-
formed a threefold mission of providing close air support for troops

in contact in Cambodia, escorting convoys and conducting armed reconnais-
sance 1|1'I:.nmdh.“

Operations in Cambodia
The increased air and ground operations in Cambodia generated a

requirement for 2d4=hour interdiction coverage of enemy supply routes.

The AC=119G flight at Tan Son Whut was tasked with this responsibility,
and they were occasionally augmented by AL-119K Stinger gunships during
periods of peak activity. Cambodia's relatively small geographical area
enabled the AC-1196 gunships to react quickly to enemy supply movements
in almest any part of the country. [Oaytime operations posed no partic-
ular problems to the AC-119G crews .ll] Constant surveillance by Forward
Air Controllers (FACS) preciuded the extensive establishment of anti=
aircraft qun positions by the enemy, and the Shadow aircrews carefully
avoided known high threat areas. Trucks and sampans were the primary
targets of armed reconnaissance, and the AC-119G"s 7.62mm ball ammunition
proved fairly effective against both until the VG armmored their sampans.
In July 1970, AC-119Ks with their neavier firepower (20mm cannon] were
called in to support this type operation. The AC-110Ks First used the 20mn

HED loads but found these ineffective against the armored sampans. The




( SECREY

SHADDW MEH‘I‘S MID CHARACTERISTICS

TRy i ACFT AC-119¢
51 MISSION ARMED RECCE )
i I AREA/TARGET [H-COUNTRY /TRODPS M CONTACT, OUT. COUNTRY
TROOPS [N CONTACT, CONYOY ESCORT
ARMAMENT 4 x 7.62wm MINIGINS FAST: 6,000 RDS/MIN
SLOW: 3,000 ROS/MIN
ARMOR 2,000 LBS
URTNAMCE 3..500 BOS
FIRE CONTROL COMPUTERTIED FCS INCORPORATING FULLY AUTO,

TGT ACQ (SENSOR)
TLLUMINAT [ON

SEMIAUTO, WANUAL FIRIMG, OFF-SET CAPABLE
NIGHT OBSERVATION SIGHT (NOS)
TLLUMINATOR 1.5 MILLION CAMDLEPOMER WITH

20-40 DPG VARIABLE BEAM (20KW), 24 FLARES
DISPEMSED FROM LAUNCHER g

REACTION AIRSPEED TBOE TAS
OPERATING ALTITUDE 3,500 FT AGL (STANDARD)
FUEL DURATION E+30
TURNAROUND 30 WIN
ESCORTS NOME
’ NIHCREW 2 PILOTS
RERE e . Iy 2 MAY: TABLE MAY, MOS OPR
T o i) 1 ILLUM OPR
i 2 GIMNERS
- 1'FLT ENGIMEER
UNSATISFACTORY AT COMBAT GROSS WELGHT

i OHE ENGINE OUT

FIGURE 7 - =
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AC-119G "SHADOW GUNSHIP: HNOTE GUHPORTS FOR 7.62MM MINIGUNS
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AC-1196 "Shadow” Gunship in Firing
ATTITUDE: Mote 7.G2mm Miniguns
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T AE-1186G “Shadow” Gunship Firing at Might
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loads were changed to 20mm armor-piercing incendiaries (API) and the

SAMpans were destroyed.

U.5. air support in Cambodia was centered around the AC-1196 gunship.
The AC-119Gs performed three types of missions. Troops in contact were
Firstf_;-lnrity. followed by convoy escort and armed reconnaissance in
turn. On occasion, AC-119Gs performed all three missions om one sortie.
The immediate result was the relief of the critical petroleum products

slsrtage in Phnol Penh. Both river and road convoys were provided with

esScort.

Two or three days' advance notice was provided by the Mavy planners
for river r.unwn.g; An AC-1196 provided 24-hour coverage circling
over the comvoy at 3,500 feet. In addition, during daylight a FAC was in
the area at 2,500 feet. Other 2ir support during daylight consisted of an
Army Tight fire team (one command and control helicopter, two Cobra heli-
copter qunships and two Tight observation helicopters) flying at or below
1,500 feet. These helicopters were stationed at Chi Lang and cycled between
the convay and Chi Lang for refueling. At night, the Mavy provided two
Wi-105 and two O¥-10s to accomplish the low altitude coverage, These
Hawy aircraft cycled between the convey and the Navy command and control
vessel anchored on the RYN side .'n-f the Mekong at Tan Chau. This composite
of aircraft from the Ihmq;trﬁus was designated an air cover package,

and was controlled by TAF.



The escort of road convoys was difficult to plan, because the
Cambodianz scheduled their own road convoys and often gave no advance
notice of intended mowement. Escort of road convays in E“ cases
consisted of a single gunship or a FAC aircraft or both,

Armed reconnaissance was performed when there was no requiresent
to support TIC: or escort convoys. While flying armed reconmaissance,
the AC-119Gs were required to stay within 15 minutes flying time of the
Phnom Penh-Kompong Cham region.

Shadow gunships were particularly effective in performing their convoy
escort duties. The aircraft would fly in a large elliptical orbit directly
overhead; often the Shadow aircrews worked in conjunction with a FAC who
would actively search for enemy ambush preparations along the intended
route of the convoy. I[f an ambush site was discovered or if an ambush
was actually launched, the AC-119G immediately engaged the ememy with its
7.62mm winiguns. These tactics were equally effective in protecting river-
borne traffic, as well as motorized convoys on Wighways and roads. The
presence of the AC-11965 was & major factor in keepimg open the supply
Tines to Fhnom Penh,

An excellent example of the AC-119Gs' ability to p_lramt CONVOYS
is provided by a missfon flown on 30 June 1971 in the area southwest of
Phnom Penh. A 51 truck convoy was proceeding from Phnom Penh to Kompong
Som along Mouts 4. A Forward Air Controller escorting the comvoy

observed intense enemy activity north of Route 4, and it appeared that
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the enemy was preparing to ambush the comvey. The FAC requested strike
aircraft, and an AC-119G was diverted from a target mortheast of Fhnom
Pesh. The convoy had not yet reached the suspected ambush site, and the
FALC llEEIdEl‘i to investigate further before cledring the Shadow to fire,
Tie FAC's suspicions were confirmed and he cleared the AC-119G to attack
the ensmy forces, The AC-119G attacked the snemy troop concentrations and
received heavy ground fire, including 12.7mm AW fire in ﬂl.urn.“ The
Shadow continued t,u Bngage t}lllg enemy unti] the Tast truck had safely
passed the smbush $i'|‘.!.w When the AC-119G returned to base, it had
flown 5.3 hours and expended 31,500 rounds of 7.62 ammunition. The ex-
tended Toiter capability and devastating fi repower of the Shadow gunship
had done the job well. This was but cne of numercus examples of the

AC-1196"s effectiveness,

AC-119Gs were also extremely effective in providing close air support
for trmp_: in contact. Body counts of enemy dead were difficult to
obtain, for many of the attacks occurred during the hours of darkness.
Friendly troops would not sweep the battle area unti) daybreak amd this
gave the entmy ample time to retrieve his dead. Many enemy attacks were
broken off immediately when a Shadow appeared overhead.

Accomplisheents during the last six months of 1970 and the first three
months of 19771 vividly 11lustrate the combat effectiveness of the AC-113G/Ks

in Cambodia. During that time period, the Shadow gunships supported by




Stinner .gunshiﬁ' were credited with 3,151 KBA {confirmed), 609 wehicles
vies broyped or damaged, 237 sampans destroyed and 494 sampans d-aged.ﬂf
his remarkable record was achieved through perceptive and judicious

; employment of the AC-119s. The Cambodian air environment was relatively
v permissive, and there were no dense concentrations of enemy AAA. Identi-
fied high threat areas were carefully monitored and avofded by the Shadow

gunships.

1. G2mm Armor Piercing Incendiary Amsunition
A Timited amount of 7.62mm armor plercing incendiary (API) ammunition

wos procured from the U.S. Army and used on a tr1|1lba51s in the AC-119%G.
Ihis ammunition was favorably recéived by the aircrews, because they be-
lieved it markedly enhanced the combat effectiveness of the Shadow gunships.
The primary advantage of the APl ammunition was that the pilots were able
to precisely adjust their fire on each firing pass. GOecause the AP]

rounds “sparkled” on impact, the pilot was able to see preciszely where the
bullets were impacting; such was not the case with standard ball and tracer
ammunition. A secondary benefit was that the AP] was much more effective

than ball sammunition against hard targets such as trucks and buildings. The

following comments by AC-119G aircraft coomanders constitute a representa-
PERL i P tive :;uu section from mission reports during the test period im October
1970

* During the 1ast six mﬁ;Iths of 1970, the 18th 505 operated Five AC-119K
aircraft at its 17th 505 FOL (Tan Son Nhut AB) to provide the heavier
firepower of the K series gunships. !

23 il




T

k.

Is exeellent for roting impact aréa a8 oppoged Lo
regulae 7 60w,  Should be o stoudard load.

Very good to see bullet impast point--glsc very
good to ignite dry or inflomable moterial--
recommend We uee as standard load with traser
miz, j

FAC reported ome motoroycle was knocked apart

on the read and othere domaged. He alse reported
that the APT kmocksd the enmtire fromt wall cut of
a house, Excellent, get more.

If such operations were to continue, a development program was
required to produce new 7.62mm APl smunition. Additional ammunition
was not secured because of the cost of producing new 7.62wn API, but
this amsunition was markedly superior to ball sswunfition in certain
respects. While the test program was being comducted, the use of 7.B5Zmm
ball and tracer ammunition most definitely enhanced the combat effec-

tiveness of the AC-119G.

VHAF Improvement and Modernization
Following the activation of the VWAF E17th Combat Squadron [AC-47),

@ plan was developed for expanding Vietmamese gunship capability. AC-
1196s were being programmed for the YMAF and Yietnamese personnel and
aircraft were slated to assume the missfon of the 17th Special Operations
Souadron (USAF AC-119Gs). The aircraft and facilities of the 17th 505
were to be turned over to the VHAF, and on 1 September 1971, the VHAF
B19th Combat Squadron (AC-1196) was scheduled to be -cuum.m

A VMAF training schedule was developed to insure that the personnel

in the squadron would indeed.be ready for activation om the programmed
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date. Fhase | training was accomplished at Clinton County AFB, Ohin,

whers VHAF pilots received their £-119 checkout, Phase 11 training was
accomplished by the 17th 505 at Phan Rang AB, AVN; this included a guanery
checkout, as well as additional ground and Fiight training. Phase ITI
traiming and cartification of WNAF aircrews was accomplished by the 17th
505 at Tan Son Mhut Afrfield, RVN. By 14 April 1571, three VHAF AC-119G
criws had completed all three phases of training and were certified combat
ready. By 17 Jume 1971, an additions] seven crews hld.mplmd their
training and twe more groups of seven crews each were slated to be complete
by 1 August and 10 Septesber rq,!ﬁ;:m:l,ila-i:'l_-\.f.l:@‘IF

This training was accomplished smoothly and effectively by the
17th 505 concurrent with its performance of the AC-1196 combat mission.
Certain problem areas were fdentified during the course of YMAF training
and the USAF instructors made a concerted effort to alleviate these
problems before the 819th C5's scheduled activation date. Most of the
VMAF aireraft cosmanders already had experience in C-119 transports. They
were thus basically familiar with the afrcraft and could concentrate their
offorts on gunnery and on-target operations. Average total time for the
WNAF aircraft commanders was about 4,000 hours, with amywhere from 500 to
1,000 hours of that total in c-nﬁs..ﬂ" YHAF copilots, however, were
relatively inespertenced; most were second lieutenants with inﬁ:verage

total time of about 300 hours with 50 of that total in C-119s.

Most of the Vietnamese pilots were weak on imtmn;ﬁpmmd‘ures

: 55/
and somewhat apprehensive about weather and night flying. It was
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imperative to increase their proficiency and build their confidence as
quickly as possible, for might operations were essential to effective
gunship operations., This was accomplished by initially flying day gunnery
missions with the VMAF crews to thoroughly acclimate them to AC-119G
on-target operations; they were phased into the night operations. This
technique worked quite well, for after being exposed to weather and
associated instrument conditions during the dlﬂight hours, they were

much less apprehensive about night ::plr:t.iluuns._IIIr

Crew coordingtion was also @ significant problem for WNAF AC-119G
aircrews, A smoothly functioning and well-coordinated crew was essential
for effective gunship operations, particularly im the areas of target
identification and on-target operations. The VHAF aircraft cossanders
had a tendency to try and do everything themselves and not listen to the
other crew members. There were two reasons for this conflict. First, the
experience level of the aircraft commander wes usually far above that of
his copilat, navigator, and NOD operator. A typical WNAF crew had a
captain aircraft commander with about 4,000 hours total flying time and
second 1ieutenants for the copilot, navigator, and MOD positions. Copilots
and navigators were often hesitant to assert themselves in the face of
the pilot's exparience. A secomd aspect of the problem was found in the
centralization of authority in a VNAF aircrew. In the words of one U.5.
advisor, the VWNAF belfewe that "the pilot. is the hnss."w Mavigators
were hesitant to forcefully assert themselves in questions of target

identification. Time, effort, and experience would result in a better

Fa
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comprehension of the complexity of the gunship mission and the necessity
for crew coordinition, so this problem was expected gradually to resolve

itzelf.

The experience of the crew members varied greatly. Some had their
first airplane ride when they flew to Phan Rang AB for training. The
paperience level of the first three VHAF AC-1196 crews which included no

58/
serial gunners, 15 shown below:

Pilots Total Flying Time ;gn_erattml!
Major 11,219
Captain 5,389
Captain 5.248
EuEHbl.s

Second Lieutenant 314
Second Lieutenant 314
Second Liewtenant 300
Navigators

First Lieutenant 2,600
Second Lieutenant ) 0
Second Lieutenant 0
Second Lieutenant 0
Second Lieutanant ]
Second Lisutenant 0

Flight Enginesrs

Technical Sergeant 2,241 }
Technical Sergeant 125 .t
Technical Sergeant 125 ]

11 luminator rators

Technical Sergeant 2.134 -
Airman Basic o i
Airman Basic i] EF
i

i -
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These figures are only representative, but they indicate the source of

some of the problems of crew coordination.

Crew experience and crew coordination resained key problems. Most
of the aerial gunners, however, were drmwn directly from the WMAF AC-47
squadron. These men had few probless, since they were already proficient
with the MXU-470/A gun module, an {tem cosmon to both the AC-47 and the

AC-119G.

The 18M program for the activation of the B19th C5 (VNAF) progressed
according to schedule and the proficiency of the WNAF aircrews increased
rapidly. On 15 August 1971, the VNAF aircrews were scheduled to take
over AC-1196 f1ight cperations and on | Septesber, the 819th C5 was
scheduled for activation. Progress had been good, and when one American
advisor was questioned regarding the WNAF aircrews' ability to perform
the AC-119G mission after the departure of the Americans, he stated simply
that "they can do 1t.”

Earl 1 - AC-115K

The AC-119E joined the 14th Spacial Operations Wing at the.end of
1969 and by February 1570, there were 18 “Stinger" gunships in Southeast
Asia. Two alrcraft were lost in the spring of 1970 at Da Mang AB to
equipment malfunction. The AC-119K was similar to the “Shadow” gunship,

but its additional squipment gave it added capabilities. ‘The configuration

of the AC-119% “Stinger™ gurship is portrayed in the following chart:

28




the aircraft's mission was more oriented toward srmed reconnaissance and

AC-119¥_CONFIGURAT ION CHART
fnalog Computer
Mdvanced Analog Computer - Installed in February 1971
Forward-Looking Radar (APQ-136)
Peacon Tracking Radar [AM/APQ 133) - Removed December 1970
Forward-Looking Infrared (FLIR) - AAD-4
fHight Observation Sight
Doppler
Flare Launcher
20 KW 110umipator
ECM Warning Device - (APQ 25/26)
7.62mm Guns
20mm Guns

SOURCE: Commando Hunt V. May 1971

The addition of two auxiliary J-B5 jet engines increased the capability

af the aircraft. The maximum takeoff weight for the AC-1196 series was
64,000 hs. but the additional equipment of the AC-119K brought 1ts opera-
tional takeoff weight up to BO,400 Tbs.; hence, the need for more power.
Additionally, the jet engines allowed the AC-119K series to operate in
mountainous areas with greater survivability tham the two-engine AC-1196

aircraft.

Because of the AC-119Ks' advanced sensors and increased armament,



STINGER COMPONENTS AMD CHARACTERISTICS

ACFT
HISSION
AREA/TARGET

ARMAMENT

ARMOR
ORDNANCE

FIRE COMTROL
TGT ACO (SENSORS)
TLLUMIMAT ION
REACTION AIRSPEED

ALTITUDE

FUEL DURATION
TURKARDLMD

ESCORTS
ALRCREW

ONE EMGINE OUT

AC-119%
ARMED RECCE/INTERDICTION

IN-COUNTRY/TRODPS In CONTACT, MOVERS, ETC.
AND DUT-COUNTRY/TRUCKS, LOCS

4 x 7.72mm MINIGUMS FAST: 6,000 ROS /MIN
SL0W: 3,000 ROS/MIN

2 u 20mm CANMON 2,500 ROS/MIN
2,000 LBS

21,500 RDS 7.G2mm
3,000 RDS  20mm

COMPUTERIZED FCS, INCORPORATING FULLY AUTD,
AUTO, MAMUAL FIRING, OFF-SET CAPABLE

NIGHT OBSERVATION SIGHT (NDS)
INFRARED

TLLUMINATOR 1.5 MILLION CANDLEPOWER
PENCIL BEAM (20 ¥N). 24 FLARES DISPENSED
FROM LAUNCHER

180K+ TAS

3,500 FT AGL (DPTIMM)

5400

30 MIK

NONE

2 PILOTS

3 WAV, TABLE NAV, NOS OPS, RADARSIR OPR
1 ILLEM OFR

3 GUNNERS

1 FLT EMGINEER

500 FPM CLIME

FIGURE 11




AC-119K "Stinger" Gunshfp: MNote
20mm Cannon and J-B5 Jet Engines

Figure 12
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truck killing than that of the AC-119G. The aircraft was evemtually
settled into two operating locations. AC-119Ks were equally distributed
between Da Mang AB, RWN, and Makhon Phanom RTAFB, Thailand,in April 1871,
The flight at Da Mang was primarily concerned with armed reconmaissance
in the Steel Tiger region of Laos with a secondary mission of providing
close air support for troops in contact in Military Region I.EEIIr The
flight at Nakhon Phanom was primarily oriented toward close alr support
for troops in contact fn the Barre) Roll region of Laos with a secondary
sission of armed reconnaissance in the Plaine des Jlrus.ﬂ The aircraft

wire extremely effective in both of these missions.

The diverse operating locations and the organizational support caused
some difficulty for the AC-119K personmel. The flight at Wakhon Phanos
for example, was placed undar the 56th Special Operations Wing (Nakhon
Phanom) for support. The Tlight was assigned to the 18th Special Opera-
tions Squadron at Phan Rang, however, and Tlew coibiat wissioms directed by
JAF. This complex situation required excessive coordination to reconcile
the arsas of support, command and comtrol, and administration. Despite
this problem, the aircrews wers able to effectively employ the AC-119K and
perform their mission as requi H.

Arued Reconnaissance
The AC-119K was extremely effective as a truck killer, but care had

to be taken to avoid areas of heavy AMA concentration, As with other
gunships, the AC-119K's relatively slow speed and predictable attack
pattern made 1t vulnerahle to AMA. [n areas where thers was no enemy



AAA, the AC-119Ks used 5,500 feet AGL as a working altitude and in aress
with AAA présent, 7,000 feet AGL was umd?y

Despite the mecessity of avolding areas of heavy AAA concentration
in Laps, the AC-119% was able to produce significant results in fts armed
reconnaissance role. During the last six months of 1970, the Stingers
destroyed 275 vehicles and damaged ancther 2?5.5_“.-' On 16 December, an
AC-119% set the 1970 record for total trucks destroyed or damaged by all
types of gunships. This record for ome mission was 20 trucks destroyed
and six md@hﬁu this same period they also destroyed 279 sampans
and damaged 64, These figures are subject to qualification, however,
for the time period covers only & portion of the dry season in Lace. Enesy
truck traffic was gemerally low during the wet ssason and high during the
dry season. The Stinger gunships were also often withdrawn from truck
hunting activity to provide close air support g} troops im contact; support
of TICs accounted for 329 confirmed enemy KBA.

67/
Mormal working altitude for TIC targets was 3,500 feet AGL.T  This

enabled the AC-119%s to shoot accurately with both the 20mm cannon and
7.62mm minigums and be relatively safe from small arms fire. Heavy
sutomatic weapons (12.7wm and 14.5mm) wereé not often encountered in a TIC

situation and heavy AMA was rarely present,

A mix of 20mm API/HE] was introduced on an experimental basis to see
if thiz would enhance the AC-119K's truck killing capability. Hg PACAF

concluded that the fnitial returns were inconclusive, but Stinger crew

N
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members felt otherwize. On 28 February 1971, Stinger 04 destroyed eight
fon PT-76 tanks using the Z20mm API/HE] mix while operating in support of

i Lam Som 719. The ground cosmander on the scene confirmed that all eight

ME . o

i tanks were completely mtmﬁd,ﬂ In addition, AC-119¢ aircraft destroyed
or d-a.mlmd 1,845 vehicles during the first three months of 'I!?'I._?gfﬂ
revision of official opinion was clearly in order and one was soon
forthcoming. 1t was acknowledged that “there 15 now very d!finiuﬁwidunm
| that the ammo wix results in appreciably increased effectiveness,”
Consequently, the 20mm API/HE] wmix became standard for all AC-115€ ordnance
Toads.

Ouservations
The AC-1196 was an extremsly useful weapon system and i1t performed
a variety of mistions sbove and beyond its primary sission of close air

support for troops in contact. It proved invalwable for convoy escort

g ey =

and armed reconnaissance in Cambodia and it was fortunate that a permissive
environment axisted to emable #t to perform such missions during the day,
L. as well a5 during the hours of darkness. The use uf_T.ﬁh API ammuni-
F ; J tion greatly enhanced the combat effectiveness of ;,he AC-119G, for it
F‘ ' e g S enabled the aircraft to destroy vehicles and watercraft which had previously

been invulnérable to 7.62ma ball ammunition. The 7.62 API also enabled

B el

the pilot to precisely adjust his fire on esch successive firino pass. It

P
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was unfortunate that more of this ammunition was not available.

The transfer of the AC-119G aircraft and mission from the 17th 505

[USAF) to the BI9th C5 (VNAF) was being accomplished as programmed. Certain
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problem areas such 85 WMAF crew coordination, lamguage difficulties and
i lack of experience in certain cres positions became readily apparent

T and efforts were made to find workable selutions.

de
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The AC-119K's expanded capability was put to good use in the Steel
Tiger and Barrel Roll regions of Laos. The aircraft was an excellent
truck killer and proved equally useful in providing close afr support
for troops in contact. The aircraft's effectiveness as a truck killer
was enhanced by using & 20mm API/HEI mix ruth;r than strafght 20mm HEI

ammuni tion.

A large turnover of flight crew and maintenance personnel took
place at the end of 1970 and this caused the 18th 505 considersble
difficulty in providing meaningful training for new replacements and at
the same time maintaining a high Yevel of combat effectiveness on opera-
tional uis;inns.u Hevertheless, the AC-119K Stinger gunship performed
all assigned missions in an exemplary menmer, with primary emphasis

placed upon armed reconnajssance and interdiction.




CHAPTER II1
5 AC-130 COMBAT DPERATIONS

Early Employment
The introduction of the AC-130A "Spactre™ has been discussed in

a previous CHECO Report, "The Role of USAF Gunships in Southeast Asfa.”
The Spectre gunship provided a night close air support capability far
superior to that of previous gunships, end it was also admirably suited
for interdiction operations against enemy supply mm.n Increased
firepower in the form of 20mm cammon and advanced might and ll‘l-ﬂeaﬂmr"

sensors increased its effectiveness and expanded 1ts mission capability.

After a highly successful combat evaluation in early 1968, the AC-
130 flew interdiction and strike missions against enemy truck traffic
in Laos. On 14 June 1968, General Momyer, Commander 7AF, ordered the
aircraft to Tan Som Whut Airfield, AVN, to help counter the anticipated
third phase of the enemy's Tet offensive, The AC-130 performed a wide
variety of missions in AWM, but its activities were primerily directed
toward the interdiction of enemy sampan and vehicular traffic. The AC-130°s
increased firepower and advanced sensors clearly demonstrated that it was
far superior to the AC-47 Spooky and AC-119G Shadow gunships.

The evaluation phases and the conditional status of the AC-130
were terminated in late 1968 and the 16th Sp::i:ﬂ Operations SQ'.I:I:d-'I'tIH
was organfzed at Ubon RTAFB, Thai 'ln;.y As production aircraft arrived
{initially, four in Hovember and December 1968), the squadron immediately

M



began flying interdiction missions against ememy truck traffic in Laos, and
the original Spectre aircraft was returned to Ling Tempco Vought for

18/
alteration to a standard production model.

A sequence of operational priorities was established for the AC-130,

and these priorities ﬂ}lr]j indicated the versatility and effectiveness

of the weapon system:

Priority 1: Hight interdiction and arsed reconnaissance to destroy
whealed or tracked vehicular traffic on roads and
SEMpANE ON WALEFWAYS.

Priority 2: Night interdiction of targets which have been bombed
and then hit with fire suppression missions.

Priority 3: Close fire support of U.5. and friendly military installa-’
tions including forts, outposts and strategic towns,
and cities.

Priority 4: Search and Rescue support.

Priority 5: Offset firing in support of troops in contact utilizing
aircraft radar and ground beacons.

Priority 6: Perform daylight armed escort of road and offshore
convoys.

Priority 7: Harassment and interdiction missions.

The primary mission of the AC-130 was night interdiction and armed
reconnaissance with less emphasis on close alr support of troops in comtact.
Battle damage assessments indicated that the sircraft was extremely effec-
tive An its primary mission. As of March 1969, the 16th 505 had three
AC-130s (the original Spectre having returned to CONUS) and a UE suthoriza-
tion of eight aircraft.
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AC=130A "Spectre” Gunship
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BATTLE DAMAGE ASSESSMENT 31 JAM 69 - 31 MAR 69

ITEH
Missions Fragged
Missions .Hm
Air Aborts
Ground Aborts
Trucks  Sighted
Trucks Destroyed
Trucks Damaged
Trucks RHO
Boats Sighted
Boats Destroyed
Troops In Contact
Helicoptars Sightad
Helicopters Destroyed
secondary Fires
Lecondary Explosions

SDURCE: CHECD Report:

1
1

B # o o o

i3]
8l
73

618
210
138
81
iz
10
2

0

0
521
514

B 8 o b vooBeB8-_82l

TOTAL
245
225

14
16

1,853
607
351
547

23

11

13

&

0
1.177

1,501

Role of USAF Gunships im SEA, 30 August 1969

The introduction of the AC-130 te the combat enviromment of South-
east Asia was not without problems, As was the case with =ariier gun-
ships, Spectre encountered significant difficulty with enemy ground fire.
The 37mm and 57me AMA were @ particularly dangerous threat to the AC-130
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and significant mumbers of both could be expected wherever thers was encmy
truck traffic. The AC-130 was not *!fgﬁld. to engage in duels with enemy
AAA forees, but the aircrews were required to contend with this threat to
get at the trucks, The AC-130 began taking mumercus hits a5 the enemy
increased the scope and {ntemsity of his AAA efforts. On 24 May 1963, an
AC-130 zustained two hits from 37mm AAA and was subsequently destroyed
during an emergency landing attempt.

The Spectre gunship's relatively slow airspeed and predictable
attack pattern (left hand orbit) were the prime factors in the air-
craft's survivability problem. These operatfonal parameters were
not subject to change, so effective means were devised to protect the
sircraft from heavy AMA fire. F-4 aircraft were assigned to fly armed
escort and flak suppression missions for AC-130 mnihiﬁ.w The F-ds
were effective in the gun-killing role, and the AC-130s were able to
operate in areas heretufm;«u prohibitive because of intense enemy ALA
fire. The enemy guickly adjusted his AAA tactics and increased the
volume of his fire in an attempt to counter the AC-130/F-4 team tactic,
but the gurships were able to contipue operations in areas of relatively

high AAM threat in spite of these efforts.

Role of Technology
Technology played a significant role in the spectacular cebut of

the AC-130, and several 1mr;a]nt subsystems were central to the air-

craft's combat effectiveness., The success or failure of the uission

r
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TRUCK, 6x6, ZiL- 157
One of the Principal Trucks used by MNVA Forces

Figure 16
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depended directly on the AC-130"s sensors and other associated equipment;

trucks that could not be located could not be destroyed.

The LORAN navigation set, AN/ARN-92C/D was an essential part of
the AC-130"s electronic imventory. [t consisted of a medium range
(250 ‘to 500 nautical miles) LORAM D navigation system capable of receiv-
ing LORAN € ground station signals for Tong range (1,500 nautical miles)
navigation. The LORAN D system converted time differences (TDs) between
master and slave LORAN statioms into position data in terms of either
latitude and longitude, Universal Transverse Mercator (UTH} grid system
coordinates, or range and bnr;ng coordinates to .01 minutes, UTHs to the

negrest 10 meters, range to .01 miles and bearings to .01 minetes.

The forward looking infrared (FLIR) system consisted of a mechanical
and optical scanner, infrared detectors, associated electronics packages
and a CRT display monitor. This system provided a day/fnight viewing
capability under any or all conditions of target illumination. The FLIR
was in essence, & heat sensing and detection device which df;p‘lqﬁl
target inforsation based upon the differential heat emitting qualities of
various surface matérials. Since all objects and materials radiate heat
to some extent, everything within the Tield of view of the IR sensing
elements was portrayed on the display monitor, Especially hot objects
or |n.|t_2r'1'|'|5 le.g.. fires, vehicle Eﬂifnﬁ. and vehicle surfaces) were
readily detected, although detection range varied with weather condi- _

tions, humidity and the amount of foliage in the area of interest. The

EL: ]



AAD-4 FLIR was imstalled im the Update AC-130s. The AAD-6 FLIR in the
PAVE PRONTO aircraft had mproved detectors which made for a clearer,

% sharper display of target information.

The AC-130 was also equipped with the APQ-133 radar which was intended
to detect, acquire and track the signal from a small X-band beacon trans- ) f
ponder carried by friendly .qr'uund troops. The primary function of this
equipment was to provide target offset fnfommation from given ground
reference point (namely, ground troop location). The aircraft was to be
guided to the target area by the beacon signal, and target offset informa-
tion fed into the computer when the proper proit was established about
| the beacon. Because of various problems, the APQ-133 was seldom used

| during AC-130 missions.”

The AN/AWG-Z Night Observation Device (NOD) was_an electronically
stabilized image Tight intensifier (40,000 to 1) used for observation
of ground térgets at night. This direct viewing device amplified
reflected 1ight (moonlight, starlight, and sky glow) to produce a magni-
fied, visible image through the eyepiece. When the available Tight was

J sufficiant, as on dark overcast mights, covert or overt augmentation

s could be provided by an 11luminator. The 11luminator was mounted on
the cargo ramp and was steerable in azimuth and elevation from a remote
position, It had a 40 kw output, and a selector sui’&m permitted the

operator to select either visible 1ight or infrared.

]
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The AN/RWG-13 analog computer received inputs from the WOD, FLIR
and beacon tracking radar of the aircraft, and it integrated the imputs
from these sensors to establish a line of sight to a designated peint.
It corrected the fire control equations for in-flight wind, true air-
speed and altitude. The computer then provided the interface which
allowed an attack to be made with a preselected sensor or cosbination of

SENE0TS.,

The aforementioned items of equipment were standard on the basic
AC-1304 o "Plain Jane® afrcraft through 1970, AC-1304 #54-0490 was
specially modified to serve as a test bed for new and advanced equipment.
known as "Surprise Package,” this afrcraft is discussed in detail in
another chapter, but it deserves mention at this point since ft had 2
significant impact on the entire Spectre gunship inventory. The "Surprise
Package® afrcraft was introduced during the Commando Hunt I11 Campaign
{November 1969 through Aprd1 1970).

The BC-130, with its sophisticated sensing equipment, performed
its truck ki11ing mission in an outstanding mamner during the Commando
Hunt 111 Campatgn. The "Surprise Package™ aircraft produced spectac-
ular results, and it was termed “the most effective weapon system used
in Cosmando Hunt 11D for k117ing trw.u.:l:!'..."‘-“I The following statistics
reflect the effectiveness of both types of AC-130s against trucks from

1 November 1969 to 30 April 1970:
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Aircraft
Surprise Pkg
Other AC-130
AC-123
AC-119

A-B

A-1

A-7

F-4

A-a

TOTAL

SOURCE: Commando Hunt I11, May 1970 DOA 70-300

The advent of the wet season and the tarmination of the Commando
Hunt 111 Campaign sigmaled a significant decrease in the scope and
jntensity of AC-130 combat operations. Enemy truck traffic slowed
considerably, and the AC-130 sensors werg unable to penetrate the low.

undercast cloud conditions often associated with the monsoon.

Five AC-130 aircraft were returned to the United States for
modifications to include installation of a Black Crow sensor and two
40mm cannens. Upon their return from modification, these aircraft

ATRCRAFT EFFECTIVENESS:

STEEL TIGER REGION

Sorties
i el
g2 nz
2562 591
440 141
987 435
977 1486
1zn 2332
959 347
1576 6310
245 1223
9839 15777

Trucks
Struck

104
4742

54
2005
2708
4602

11178
1446
32505

Trucks
o0

Sortie
7.38

4.3

Trucks DJD
v5, Trucks
Struck
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Thehls' T AIRCAAFT LFFECTIVE S:s aliooST TRUCKS

A Trucka’ /7
" e
LiMIVIDUAL AIRGRAFT bferfiTIVE:o"
1.0 L
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IH —
Surprioe Frck-om
T L = Uther al=130
.-""-'_ =
-
AC=119
AC-173
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SOURCE: Commando Hunt 111, May 1870
DOA T0-300
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Aee Guns Mounted on AC-130 Spectre Gunship

Figure 18
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were designated "Update™ AC-130s. In the meantime, new AC-130A4 air-

craft had arrived from the United States. These aircraft, designated

"PAVE PRONTO"™ were pattermed after the highly successful "Surprise

]
=

o | Package® aircraft, and they arrived in time for the 1970-1971 dry

season im Lags. The first PAVE PRONTD aircraft flew in combat on
a5

22 November 1970,

i The “Surprise Package™ retained its role as a test bed for con-
s tinued development of specialized tactics and techmiques. Mevartheless,
this unique aircraft also retained its primary role as a truck killer,

fiying its first :nglt mission during the Commando Hunt ¥ Campaign
on 5 October 1970,

The AC-130 gunship forces available for the 1970-1971 dry season
! was larger than in previous years, By March 1971, there were 12 air-
; craft available for cosbat operations, and all were equipped with 40mm
guns and improved semsors. Figure 20 Tists the armament and semsors
| carried on the different configurations of the AC-130 employed during
the 1970-1971 dry season.

Lap QOperational Enviromment

The 1970-1971 dry season witnessed intensified activity on the
part of the BC-130 force, and had browght the effectiveness and problems

of gunships into sharp focus. The AC-130 had compiled an impressive

record during its brief history of combat cperations. (See Figure 21.)
| Hq 7AF evaluated AC-130 operations &5 “superb in every respect, and there
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But there was doubt in some quarters regarding the wisdom of allocating

are no ifs, ands, or buts about this evaluation here or anywhere else.

further resources to this unique but effective weapon system. General i3
Momyer, TAC wumd;f. sent the following message to higher headquarters i |
on 21 January 1970:

We should freese the AC-180 at {ts present capabilify
and pursus an approach which gives uh.a batter high

R T
airlift rescurcss to these other roles.

The AC-130 also encountered significant problems in its operational
environment. The epemy tried to intensify his AAA capability to such an
gxtent that Spectre gunships would either be shot down or driven from
the skies over Laos. This was a sound enemy tactic for basic gumship
doctrine clearly revealed certain weaknesses of lateral firing atrcraft

which were capable of being exploited by a resourceful and determined
2]

anemy.

Limitations evalving from their relatively slo
spesds and the necessity to opsrate at low aléi-
tude digtats that air superiorify met exist and T
areas of heavy mitomatic weapoms and/or antigir- s
sraft artillery (AAL) fire must be auotdads

The AC-130 was indeed wvulnerable to heavy concentrations of BAA
fire, but F-4 escorts. for flak suppression helped reduce this danger '
and the 1nsu1;;t1un of 40mm guns gave the AC-130 a greater target stand-

off :iplh”itf.-f‘tlrhin sky conditions increased the aircraft's

Hy

# See APPENDLX M.
- 43




EQUI PHENT
Digital Computer

Analog Computer
Radar W/MTI

FLIR

Laser Range Designator
Laser Target Designator

LLLTY
Helmet Sight
BLACK, CROW

AC-130 EQUIPMENT COMFIGURATION (1970-1971)

SURPRISE PACKAGE -
X

Backup Only
X
AAD-4 (HOD)

P R

Night Observation Device (NOD)

LORAN /Doppler

Imertial Mav/Target System

Flare Launcher

2 KM ITluminatar

ECM Warning and Jammer

Video Tape Recorders

7.62ma Miniguns

20mm Guns (2)
A0mm Gung (2)

 §
X

FAVE PRONTO

X
X
X

UFDATE

»  a

w0 HOUR INSTALLATION CAPABILITY

X
X

SOURCE: ' Cosmando Hunt ¥, May 1971,

Hg Tth AF

FIGURE 20
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X
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SPECTRE RESULTS: | MAY 1969-31 MARCH 1970

WAY JUM JUL MG SEP OCT MOV DEC JM  FER MAR
MISSI0MS FRAGGED W7 W5 93 73 BO 94 159 29 256 233 265
MISSIONS FLOWM 120 8 72 M 78 91 48 é 2N 210 243
FLIGHT TINE 480.9 358.5 371.5 321.4 373.6 4354 524.0 930.8 987.2 888.5 1014.7
AIR ABORTS o (R IR 3 z' 8 3 6 ¥ W 1]
GROUMD ABORTS i % S0 o ¥ 5 4 0 W 7
CANCELLATIONS M 13 N [ 0 0 : T | IO | 3 4
TRUCKS DESTROYED @7 & 22 22 16 4 27 M1 581 73 508
TRUCKS DAMAGED 12 2 7 B 21 .4 54 163 249 208 1IN
TRUCKS RNO 247 45 4 18 &2 W7 332 394 As8 329 406
SECONDARY EXP. 1,050 900 603 150 108 140 757 385 61N 9N 999
SECONDARY FIRES a5z 98 W0 55 6 9 WO I 68 7H 0
BOATS DESTROYED 4 a 1 1 1 0 0 o o | S |
TIC MISSLONS 0 N - R 0 o 0 0
KEA (CONF. ) ] 0 290 RND 505 i 0 0. FHD 0 (1]
AAA RECEIVED® 24,702 1,261 402 381 363 2,468 E,500 14,867 37,970 36,609 48,439

* 57mm, 37mm, 23em, FPU, and Rockets

SOURCE: 16th SOS History
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vulnerability to AAA fire. During the period af a full moon the aircraft
was clearly visible to enemy gunmers if it were operating under an over-
cast and such conditions elicited an accurate hail of ABA Fire. Even &
guarter moon with 2 h1gh thin overcast 5flhouetted thn AC-130 Tike "a fly
on a movie $|:rnn.g Such was the case on 22 April 'I'!I.TII:I. when AC-130
§54-1625 was Jost to hostile fire while conducting armed reconnaissance
over Lags. Ten of the créw mesbers are listed as missing im action
and ong man was rl;mred.ﬂ‘r
Undercast sky conditions also prasented & problem, for the pilot
had less reaction time to avoid enemy fire. Standard flak evasion
technique was to position a scanner on the right side of the aircraft
and the 11luminator operator hanging out over the cargo ramp in the
rear and secursd to the aircraft by cables. These scanners reported
all AAA reactions to the pilot as aither inaccurate, which required
o évasive sction, or they called for a shreak or a "hard break” to
the right or left to avold sccurate fire. When the scanner called for
a break, the pilot immediately put the afrcraft into a 60° bank in thie -
indicated d‘-recf.-lm..'- When @ hard break was required, a 90" bank was

used,

Undercast sky conditions were present on 25 January 1971 when
AC-130 #58-1623 sustained & direct hit from a 37mm shell in &1 engine.
The aircraft commander was able to return to base safely, but such

incidents 11lustrated. the gravity of the ARA threat to the AC-130.

44
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surface-to-Air Missiles (SAMs) constituted an even greater danger
to the AC-130. This aircraft could mot be expected to operate in- a
confirmed 5/AM environment. MNevertheless, Spectre crews experienced
five incidents involving 5AM launches against their aircraft, and the
combined threat of $AMs and radar controlled AAL guns was potentially
disastrous for the AC-130. Official cognizance had been taken of
this potential threat since the early days of Spectre combat operations.

AC=130g must cperate in a permiscive emironmant

and this weapen syotem cmmot survive in heay

anamy AMA fire or SAM threat arecs. This inoludes

radar eontrelled weapons.

When a 5AM launch was detected by the Black Crow operator, the

iTluminator operator or the scanner, that cremember immediately informed
the crew of the launch. The illuminator operator then watched the

missile approach the aircraft and when he judged impact to be jmminent,

he requested the pilot to dive. In the interim, the table navigator

obtained @ fix and advised the pilot of the minimum altitude to which
he could dive. Thizs tactic worked against SAMs, but the diving maneuver

also increased the threat Trom AAA.

The enesy worked diligently to improve his AAA capability, and the
threat' to the S-ptc_tre gunships fncreased with the advent of each dry
-mzsm.“ The increased enemy effort was obvious to the AC-130 afrcrews,
for from 1968 to 1970, there was a 155 percent increase in enesmy AAL
rn-:thu-rlrs.%lIr One AC-130 aircrew sember gave the following- assessment of
the wnh]“:g? :
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Aircraft #55-0044, 23 January 1371

AC~130 Batile Damage

Figure 23
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AC-130 Battle Damage:  Mrcraft #55-490, 3 May 197)
Figure 24




Aircraft #55-046, 9 May 1971

AC-130 Battle Damage:
Figure 5




1 The moat signifieant prob Lam affecting the AC-130
opuration han been the insreasing Jifficulty af

i " operating in an almeat untenshle night AAL R ron=
mEnt.

- l An official assessment of the situation pmided the following descrip-
98/

tton of AC-130 combat operations and problems:

i rs

Crey duties are spesific and ared soordination ia
i' an abeolute must, The copilot adjusts the power and
monitors and oalls out the bank angle as tha atraraft
eonmmder 18 engaged in tracking the gunsight. Tha

ealls the turma. The TV, IF, and Black Crow pensor
cperators piek up the taergets, track them, wad adrisd
the crey Wrigh one to abtack. Moamohile, the guaners
are ptanding by to load the gwod, elagr malfunstions
and police the braai. Fondurpently, the I0 ia lem-
2k ingausmbackdmrubnwimMJf‘iﬁmﬂwm&nd—
; i ing evasive astion to be taken tf the flak ip a thraat.
= : Thoes P-da fly eseort for eadh giowghip and ars oo-
: otantly cycling baok anid Jorsh to the tanker, This
| e om P4 to aluays be above and behind the AC-
¥ 180 in a poeition to rell in for flak supprEsgion.
The whols achams works out gnasing well and the
| results are rather imprevsive. AT the AC-130a
| - hape guitained pome partie domage this aeason, only
ome airerns member has baen woynded, This id a
| remarkable record considering that in the two-wesk
period. .. about tee L2 thoge thousand rounds of AA4
fire were received Euery night. If thie ig the average,
lightning arithmetic would indicats cver half o million
| rounds have been fired at the Spestred this mmting
j o geanon, .. Tha reason. for this remarkable pecord Lo
e auperior cred dasiplinag, wound taotios and outstanding
I profegaionalism. Tha ond thing that worriee the air=
petis about the next dry secaon iy the threat of SAM
and roday controlled Ald, egpeciatly Shm, s tuo
weapons plua an -eventual all-weather road syetem in
L L Lang will probably give the initiative back to the
] gnamy, - The aiporew oonasndul goamad to De: Wt
i the. Heok e ua doing about these potential threzts. "

&6
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Despite the steadily increasing enemy AN effort, the Spectre
qunships continued their excelient performance during the 1970-71
dry season in Laos. On 14 January 1971, an AC-130 crew established
2 new squadron record for trucks destroyed on a single mission.
Spending three hours in the target area, Spectre 04 destroyed 58
trucks and damaged szm.!g The escort Fighter aircraft destroyed
an additional seven trucks and damaged 10. Thﬁ was an outstanding
mission, but it could not be termed a typical AC-130 performance.
In this particular instance conditions were jdeal: the cres was highly

experfenced and all sensors were operating efficiently.

Wew advanced equipment played an important role in the increased
effectiveness of the Spectre gunships. The AC-130 was extremely wseful
in effecting the accurate delivery of Laser Guided gombs (LEB). PAVE
SW0RD missions once again teamed the AC-130 with the F-4 to destroy enemy
resources, On 3 February 1971, Spectre 12 and its F-4 escort success-

. loof
fully destroyed a 37mm gun using a Laser fuided Bomb. This was
the first time the AC-130 gunship employed this system under actua)
combat conditions, On 19 February 1971, the gffectiveness of the PAVE
SWIRD concept was again demonstrated wheén & Spectre aircraft used laser
guidance and the F-4 expended four LG3s to destroy two: trucks .M The
AC<130 was then diverted to another target requiring close air support

for troops in comtact. Few weapon gystems could boast equal versatility.

The Black Crow also greatly enhanced. the AC-130's combat effective-

wess. It was a valuable sensor and the only one that could penetrate

a7
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AC-130 Poststike Results Confirmed by Phota _,..iaa.,n__...:.h.a i ;

P Figure 27
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as a target acquisition sensor to-provide initial information on targels
for the other semsors, After the aircraft had sstablished its orbit,

the LLLTV and FLIR could look in the direction of the acquired target

for lock-on and subsequent Firing of the S0mm and 20ms guns. The

Crow consistently detected numerous trucks through foliage and clouds,
and also detectsd trucks that escaped imitial detection by the other
sensors. This sensor's capability was somewhat Vimited, however, because

it could detect a truck only if the engine was pperating and it was only

marginally effective in detecting diesel engines.

SPECTRE DETECTION AND STRIKE ANALYSIS
1 NOV 70 - 30 APR T

Sensor Used for Initial Sighting Sensor Used for Firing
BEC HODYTY IR BL OB/ TV 1R
Eﬁ;g IE;%I g n.?é:, 2% 115 6287
Total Sighted Total Attached Total 0/D
17,384 15,096 10,319/2733-13,062

B6.15% of Total Sighted wers attacked
86,.69% of Tota) Attacked were 0/D
75.14% of Total Sighted were O/D

8,4 trucks destroyed/damaged per sortie

SOURCE: 16505 Briefing Folder, May 1971

cloud cover. The Black Crow wicrowave equipment functioned primarily



The Black Crow also Found useful emp | cyment supporting trocps in
contact. PAVE MACE was the code name for @ peacon tracking system that
utilized a ground peacon in conjunction with the Black Crow Sensor for
firing duripg close air support missions. The TEMLG/Coded Beacon Was
jnetalled in the hand held RT-10 radio chassis and had -a battery life of
approximately gight hours. This piece of equipment was designed to be
a5 foolproof 25 possible and was ‘engineersd for use by pecple unable

to read any langusg or speak English. ~ This beacon was also
cpecifically des igned to be used in 31l wisibility conditions and with-

gut any other means of commnication between the alrcraft and the man
103/

on. the qround.

When the beacon was activated, ‘It. transmitted coded signals to

the atrcraft which included lacation ;. beacon jdentifier, rande to
104/
rarget, bearing to, target and type of target. The decoder ir
the AC-130 geciphered the paacon signal and displayed & series of
four groups of four digit numbers on the Black Crow console which .
represented, 4n turn, the beacon jdentifier, range to target, bearing
to target and Lype of target. The Black Crow operator passed this
jnfomation to tha table navigator who, iR TWMs {ngerted the appropriate
nusbers into the fire control computer. The signal power putput of
the heacon was designed to facilitate its detection by the Black Crow
pquipment at a range of 10 to 15 nautical miles through triple canopy
jungle foliage, and in the open the equipnent detaction range was 50
108/ ;

pautical miles.
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Ar AC-120 equipped with PAVE MACE equipment could navigate to
the general target area, acquive the beacon and assimilate the
appropriate offset data and then fire on the target without ever
commnicating with the friendly forces or even seeing the ground. This
saphisticated equipment was employed under actual combat conditions
and it performed adnivably. On 2 June 1971, an AC-130 worked wi th a
Forward. Air Guide (FAG), call sfgn Hunter, at Lima Site 32 located in
th_E_-EI-PI‘t1 o1l region of Laos. The existing weather consisted of 2

# ,000-foot overcast, and the AC-130 stayed above the cloud deck,
working flrget«; varying in range from 400 to 1,000 meters from the
friendly pmitinﬂ.ms The FAC corroborated the Tiring passes with

oral confirmation of the areas struck, although this communi cation was
not really necessary because of the nature of the PAVE MACE equipment.
Wunter was obvicusly pleased with Spectre's performance - for his
comments included "1{5?- good” and “number one” after each successive

AC-130 firing pass.

The PAVE MACE equipment represented a truly phencmenal capability

because it enabled delivery of sccurate clese air support firepower

. through an obstructing cloud deck. PAVE MACE was not an ungualified

success, however, for there were Somi difficulties with the associated

equipment. There would be even more {f ensmy forces developed a jammer/
spoofer device to counter Black Crow/PANE MACE. By June 1971, PAVE MALE
missions were flown on 2 daily basis, as equipment became available

to ground commanders and they gaimed confidence in its capabilities.

50
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prother technological innovation was tested on the AC-130 by

introducing a new type of ammunition for the A0ma guns. The Misch
metal 40mm HED ammunition was the same as the standard 40mm rounds
encept that a one-eighth inch Micch” metal Viner was added for
increased incendiary effect, The prajectile characteristics were
not changed except for weight and amount of ‘explosive charge. A
combat test was initiated by the gth-Tactical Fighter Wirg on 21 January
1871, and the results were impressive. The aircrews generally felt that
the improved round wis 3 mare affective truck killer, for a “shot within
three or four mils would cause 2 truck to burn while with the standard
round even a direct hit at times would not cause.d fim.“w The
improved round caused four to five times more secondary fires and
euplosions than the regular round. During the test amd evaluation
period, which lasted from 21 January to 10 February 1971, it took an
average of &1 rpunds of standard 40mm HED to destroy one truck l%l]ﬂ
compared to 16 rounds per truck with the Misch metal ammunition.
The BTFW reached the following conclusion regarding the Misch metal
1y
ammurii tion:
The improved round fe o sonaiderable improvement
cpep the stondard rownd in albl phases of the gun-

ghip mimsion. The impreved rownd ia a move effec-
give truck killer becsuse of ita larger pattern

= i material which possesses pyrophoric capabilities (somewhat ke
flint stone).

a1
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and incendiary effesta. The improved round {8
a better target marker thon the o tandard rownd
beomare of its inoreased pereisfence mmd detest-
ability.

The overall evaluation of the Misch metal ammunition was highly
favorable, but use of the swwnition was discontinued in April due
to thell extraction problems. There was some doubt among the air=-
erevt, however, as to whether the extraction difficulties should have
been specifically ascribed to the MWisch metal ssmunition. Several
aircrew members believed that the extraction problems would have
occurred during the normal course of operations with the standard ammu-
nition since the 40mm guns were manufactured during World War 11 and
were hardly designed for the mannér in which they were baing ulphﬂmw
The problem appeared to be purely technical in nature.and warranted a
concerted effort to find an engineering solution, either by designing
a modern 40mm gun or modifying the Misch metal ammunition. On the
other hand, an AFATL-DLRY (Air Force Armament Laboratory, Eglin AFB,
F1.) test of gunship fired munitions completed on 30 September 1971
indicated that the 40mm standard HEl round wes twice as effective as
the 40mn improved (Misch metal) round for producing fragment damage
and leaks in POL carge; however, the 40mm improved round was three
times more effective than the AGem standard round for producing
fires. A ﬁimtioﬂ of the two types of 40mm rounds would appear

to offer the best kill potential.




The AC-130 found new and ynursual employment during Lam San 719,

the RVN forces® thrust into Laos launched during February 1971, A three
division South 1{1etnmu force invaded Leos 1o intardict the entmy's
major north-south route structure in the Tchepone region and destroy

a5 many enemy supplies &% possible. 2- One of the most startling
developments of the operation was the deployment of an enemy tank
regiment to the battle area. During the fighting, AC-130 gunships were

pitted against enefy armor, and the results were impr_ess'.ve.

Three types of enemy tanks were employed during Lam Son 719.
The PT-76 was a light, amphibious tank weighing 15.4 tons and carrying
a 7.G2mm machine gun mounted coaxially with the main gun. The T=34
wes 3 medium tank weighing 35 tons when combat Toaded and armed with
an BSmm main gun. The ur.ger T-54 weighed 40 toms and was armed with
2 100mm main gun, one 12, 7w {.51 cal) machine gun on’ the turret roof
and two 7.62mm machine guns, one mounted coaxially with the main gun
and one mounted in the front of the hull. Most of the ensmy tanks
employed against RVMAF forces were PT-76s mﬁ;;“ believed that this

wis the only type struck by Spectre gunships.

puring Lam Sen 719, AC-130 gunships attacked 28 enemy tanks,
destroying 14 and damaging t.hml,” The AC-130 was hardly designed
to ki1l tanks, but it did a craditable job when directed against
gnemy armor, Two incidents ware typical of the Spactre str{lms:

Eirst, on 9 February 1971, Spectre 01 attacked a tank while under the
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contral of Mammer FAC 89, Expenditures were 96 rounds of 40¢m HEL and
35 rounds of 40mm Mizch metal asmnition. The -bu-n.k was destroyed
i : and a mortar iit?lzas also silenced; these results were confimed by
‘i | friendly forces,”  The attack altitude was 9,500 feet AGL and

ne special tactics were employed. The tank was thought to be a FT-76.
|.. Second, on 3 March 1971, Spectre 12 attacked a tank believed to be a
!- PT-76. A FAC confimmed one tank destroyed, and a later report by
: another FAC confimed 300 m.‘uy Mo special tactics for flak evasion
[- werE usedﬁ}thwgh 1,400 rounds of IPU fire were directed at the

atrcraft.

The AC-130 also turned in several outstanding performances of
[_ close air support for tr:;npi in contact. The TIC capability of the
AC-130 was already well-known, but it was particularly valuable during
E. Lam Son 719, AC-130% were able to respond very quickly to calls for
| clese air support, since their assigned arsas for armed reconnalssance
efther included or were immediately contiguous to the battle area of
| Lam Son 719,1&; Specific body counts and accurate BDA for the AC-130s

were difficult to obtain due to the confused nature of the Tighting

s | and the understandsble reluctance of friendly ground forces to sally
e ;

B forth just to count ensmy dead after an AC-130 strike. The following
i official comment, although rather conservative, provides an accurate

) 119/
description of the gunship role [including AC-119Ks) in Lam Son 710:



Gurahips were utilized almost exalugively during
the houre of dartness otd ware used matrly Lo
interdict enemy vehioulae traffic =ud to provids
sloge air support at wight for friendly base campe.
i With their high rate of firepover the gunshipe proved
o indispensable and highly effective, with a total of
1;, 50 to 80 enamy pehicles destroyed and rapid responas
Mnightimaplirtmﬂtmtsimﬁﬂﬂ. Asoyrate BOA
for gnghips vas wally impossible because of the
nighttime empirgmment in which they oparated.

Criteria for Assessment of Effectiveness

The AC-130 continued its remarkable performance during the spring
of 1971, and the aircraft's primary mission was still k11ling trucks.
Problems developed, however, regarding the credibility of BDA relating
to truck kitlls. Since the AC-130 was acknowledged as being the most
affective weapon system for killing trucks, the controversy centered
around the Spectre gunships® performance. The following message from
the Tactical Air Command Liaison Officer {'I'.Pm!.l:]ﬂmm Headquarters TAF

indicated the nature and depth of the problem:

AC-130 BOA ip the hottest thing in the theater at
thip mement. Sesenth Air Force is really conpermad
about the validity of the BDA reported by the AC-
130 gunnhipe in their truck killing operation. They
¢ otated all afreraft 504 Enr this hnting aecson fn-
; dieates over 30,000 degtroyed or domaged to

it | date, and if intelligence o are correct, Nopth
4 Vietnmm should be cut of roliing stock. Tha trucks
sontinue ta roll hewever...

The AC-130 figures called fnto question were indeed "impressive"
! and warranted further scrutiny. Ouring the first quarter of 1971
121

AC=130 strike results were recorded as follows:
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SPECTRE STRIKE ANALYSIS

March 1971

Janwary 1971 February 1971
Missions 301 290 338
Trucks Destroyed 1394 2126 3339
Trucks Damaged 374 564 w7
Secondary Fires 784 1068 1294
Secondary Explosions 1214 1834 1001

These figures were even more impressive when it is moted that
the AC-130 fleet flew only three percent of the total strike and armed
reconnaissance missions flown by TAF during that time wri|:u:t.-|':'a'2'Ir
Though there was 1ittle question that the AC-130 was the most effective
truck killer in Southeast Asia (See Figure 28], a controversy developed

as to the gquantitative accuracy of the Spectre gunships' strike results,

feadquarters TAF was also concerned with BOA credibility, and on
28 April 1971, a conference was held at Tan Son Whut Airfield, RVH,
attended by the 7AF Commander, members of his staff and representatives
of the Bth TFW including several AC-130 crew mesbers. It was concluded
that the aircrews were h“%}:r al.ut accurataly reporting BDA, but BDA
eriteria were mﬂmab_h. The criteria being used and subtequently

questioned were as Follows:
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AC-130 BOA CRITERIA
1. Destroyed

a. Direct impact of 40mm projectile observed by
SENSOFS.

b. 40mm impact causes a secondary explosion or fire,

¢. 20mm explosion causes a secondary explosfon or fire.
2. Damaged

a. A0mm fmpacts one mil low without fire.

b, Direct impact of 20mm without fire.

SOURCE: Directorate of Tactical Amalysis, Hg JAF

The criteria were based upon the following definitions for destroyed
and damaged trucks:

1. Destroyed Truck
a. One no longer visible after a direct bomsb hit.
b. Ome observed burning with flames wvisible.
c. A mass of twisted metal after sirike.

d. Generally speaking, & destroyed truck is one which
rendered unusable and irreparable after a strike.

7. Damaged Truck :

a. One with parts missing such as hood, fenders, wheels,
or portians of the undercarriage.

b. Stopped and obviously unable to continue after strike.

c. Overturmed with no fire or explosion.

SOURCE: TAFR 200-14, 23 Februsry 1970




AIRCRAFT PERFORMANCE AGAINST TRUCKES
10 BCT 70 - 30 APR 71

Fighters A-1 A4 A-E
Total Sorties 674 7551
Sorties Striking Trucks 1389
Percent Striking Trucks 18

Trucks Struck

Trucks Damaged/Destroyed

Damaged/Des troyed Struck
Trucks

Damaged/Destroyed Trucks
Struck

Spacial Systems

Total Sorties

Sorties Striking Trucks
Percent Striking Trucks
Trucks Struck

Trucks Destroyed/Damaged

bes troyed/Damaged Struck
Trucks

Pestroyed/Damaged Hour on
Station

Destroyed/Damaged Truck
Struck

SOURCE: Commando Hunt V, Hg Tth AF,
May 1971

FIGURE 28
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There \.d!re indeed same inconsistencies invelved in matching the
AC-130 BOA criteria with the accepted definitions for des troyed and
damaged trucks, For example, if a 7IL 157 truck loaded with bags of
rice sustained a direct hit from & 40mm projectile in the truck bed,
it was listed as destroyed according to the AC-130 BDA criteria when
in fact the rice probably absorbed most of the d0mm blast effect and

the truck was probably only damaged.

fs result of the BDA conference, the AC-130 criteria was changed
effective 1 May 1971, The new AC-130 BDA criteria stated that a truck
had to have a secondary explosion or a sustained fire to be counted as
destroyed; all other direct hits n:.nutd be counted as damaged m‘lplz‘
The 40mm “near miss® {one wil Tow) criterion for a damaged truck was

dropped entirely.

Headquarters TAF continued to study the problem of BDA criteria,
and on 12 May 1971, a special test of AC-130 gunship munitions was
conducted on an army firing range at Bien Hoa AB, RVN. The demonstra-

tion was intended to ascertain the effectivemess of AC-130 ordmance

against vehicles. The targets were eight U.5. Government “I"ge‘l-zs.r
M-15 trucks, some with engines running and two with POL on board.

An AC-130 attacked the targets, employing the same tactics used against
enemy vehicles and fired both standard and Misch metal &0mm ammunition

as well as 20mm ammunition. A1l targets were hit except one and those

tm:ks!.lz?rrying POL l;ll.n-mrlL_Iil The TAF evaluation of the test concluded

that:
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1. Sustaimed fire will destroy a truck.,

2. Direct hits will result in damage i'i-l'lg‘ll:lg from a
repairable hole to extensive damage.

3. Mear misses will cause Tittle or no damage to a
truck; however, shell fragments will puncture the

tires.

The test results and conclusions gemerally supported the revised
AC-130 BOA criteria, and the revised criteria were judged more realistic
for evaluating the aircraft's effectiveness against enemy trucks. It is
interesting to note, however, that there was no substantial decline in
the statistical effectiveness of the AC-130 [Trucks Destroyed or Damaged
per Truck Struck) since the revision of the BDA criteriz on 1 May 'I'!Ell?lfﬂ!rr
There was & decline in the m.ner of trucks destroyed or damaged per
sortie even when adjustments were made for the gquantifiable effects
of weather and Tower levels of l'l'l-lvl.'.‘i.l activity with the advent of the
wet season in Laos. Finally, thers was a decreass in the fraction of
trucks destroyed of the total destroyed and damaged as a consequence of
the criteria change, =

The revised AC-130 BOA criteria must be viewsd within the opera-
tional context of the gunship mission. Any criteria, regardless of
the statistical base, are subfect to question. For example, the near
miss (one mi1 low) critérion for a damaged truck was dropped entirely
and no Tonger counted for purposes of "damage.® The gunship munitions
evaluation on 12 May 1971, corroborated this revision; but the ground
was muddy at Bien Moz on 12 May. The impact, explosion and frlgllnta_tim



effect of the 40wm projectile was thus minimized in the event of 2
near miss. The ground was ot always suddy on the enesy road REtWark
im Laos, and it was conceivable that the Spectre gunships actually
damaged more trucks than those for which they were credited. Trucks

have been destroyed by secondary explosions on smr}‘l occasione from

misses of three to four mils with a 40mm pruiecti'le._;y This would
indicate that, on occasion, #0mm near misses did cause cons iderable
damage to enemy trucks in Laos, even if there was no secondary explo-
sion or fire. Such were the vagaries of statistics and criteria. The
nature of the gunship mission and the absence of significant friendly
forces in the ares to corroborate gunship BOA had plagued the en.1uatinn
of side firing weapon systems since the inception of the AC-47 .

PAVE SPECTRE

The BOA controversy notwithstanding, the AC-130 remained the
sost sophisticated and effective truck killer in Southeast Asia. Con-
cequently, a decision was made to increase the number of aircraft in
the M-130 gunship Tleet and update the subsystems of those already
in active service. Six additional aircraft were programmed for addition
to the force. The AC-130E aircraft wes designated PAVE SPECTRE and
were programmed for delivery to Southeast fzia not later than 1 January
1972, 2y The update AC-130A aircraft in the active fleet were returned
to the United States for modification to the PAVE PRONTO configuration
and were scheduled for return to Southeast Asia by 1 November 1971. The
"Surprise Package" aircraft was also renovated and scheduled to Hmn‘:n

to Southeast Asia in the PAVE PRONTO configuration by 1 October 1971.
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Thus, the 16th Special Operations Squadron was scheduled o possess 12
updated muﬁ: by 1 Novesber 1971. The addition of the mix FRAVE
ol SPECTRE aircraft would pm-l;idl the squadron with a total fleet- strength
1" of 18 aircraft by 1 January 1972. Thl =Surprise FPackage™ aircraft was
clated to retain fts unique configuration as a test bea for continued

development of specialized tactics and techniques and the testing of new

e.quimlﬂ‘..

Observations

Most improvements in lateral firing weapon systems since the
advent of the AC-47 enhenced truck killing capabiiity. The AC=130 ;
weapon system was a clear manifestation of this trend, and this aircraft
was generally acknowledged as the most gffective truck killer in the
USAF inwentory. During Commando Hunt 111, the Laos interdiction
campaign lasting from 1 November 1369 to 30 April 1970, AC-130 afrcraft
sccounted for 34.3 percent of the total trucks destroyed or damaged "
while flying only 4.5 ﬁ;unt of the total sorties which were involved
with attacking trucks. During Commando Hunt ¥, the campaign in Laos
spanning the time period from 10 October 1970 to 30 April 1971, the
AC-130s accounted for 12,741 trucks destroyed or damaged, a figure which

o represented 61 percent of the total trucks destroyed or damaged by all
aireraft during the entire mm“.}ﬂf The Commando Hunt Campaigns 12
corresponded to the northeast momscon, or dry season in I:lnl. and thus ¥
spannéd the periods of peak enemy truck traffic in transshipping supplies

through Laos from North Vietnam to Wiet Cong and North Vietnamese units i



in Sputh Yietnam and Cambodia.

The AC-130"s potency a5 a truck killer remained unchallenged. The
controversy involving the truck destroyed and damaged criteria for AC-
130s was resolved as well as could be expected considering the nature
of the mission and the difficulty of confirming BDA. The revised criteria
reflected a more realistic means of measuring the AC-130'c combat
effectiveness. Although most of the improyements in gumship systems

r since the AC-47 represented a shift away from the close air support role,

the AC-130 remained one of the most effective weapon systems for close
air support for troops im contact in the USAF imventory.
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CHAPTER 1V
“SURPRISE PACRASE"
Development

"Surprise Package® constituted an innovation im the field of
combat testing and evaluation. The "Surprise Package®™ was a gunship
prototype test bed, It was a flying laboratory where new ideas, tactics,
and hardware were tested and proved or rejected.

Comstruction of the Surprise Package sircraft started at Wright-
P.m_-rsnﬁ AF3, Ohio, as the eighth and last standard AC-130A gunship,
In Mugust 1969, during the course of its modification, the Aeronautical
Systess Diwisfon (ASD) proposed that the final configuration be altered
to include a collection of mew might attack semsors, navigation and
targeting tqu‘lspn?;g. larger caliber guns, and a new digital fire control
system computer. The development of these gunship improvement
items started in mid-1968 with the Headquarters USAF Development Direc-
tive to provide more capable 'l:iru control system computer, In the case
of the new senscrs, the object was to provide increased detection
ranges with better pointing accurocies; to prmri;l a capability to
detect and track targets umder conditions where the existing gumship
sensors were ineffective or were degraded (i.e., weather, jungle foliage,
heavy haze, smoke, etc.) and to detect the target by means of a
different target signature (1.e., a detaction means unknown to the enemy),

In the case of the guns and associated ammunition improvement, the




qoal was to provide {mproved terminal effects at increased accuracy

and velocity at the increased distances. Since the USAF did not have

4 suitable air-to-ground gun developed, tested, and available for thic
program, AFSC inztalled an off-the-shelf World War 11 BOFORS 40mm ASA
qun which was cbtained from the U.5. Mavy. AFSC belfeved that all of
this new equipment would provide the AC-130A with the capability to

fly at higher mission attack #ltitudes which, in turn, would establish
greater stand-off distances. Grester stand-of f ranges to the target
would simultaneously create greater distances betwsen the typical AAA
site and the gunship since these gun sites were usually located adjacent
to the roads and trails. Curves were computed for the 37mm and 57mm BAA,
which showed the effect of Increased slant ranges (or higher flight
altitudes) on the probability of survival. An increase in the slant
range of 7,000 feet (flight altitude of 5,500 feet AFL) to a projected
slant range of 12,000 feet [fiight altitude of 9,000 feet AFL) provided
a significant increase in the probability of survival for efther typi
gun at two different gun elevation angles,

At the beginning of the evaluation perfod, the standard AC-130A
gunships were flying a wission attack altftude of 5,500 feet AGL. The
surprise Package Aircraft started operating in the theater at 8,500 feet
AFL and eventually increased this to 10,500 feet AGL., An imcrease in
altitude from 5,500 to 8,500 feet or even 10,500 feet did not necessari Ty
imply that the gunship would be out of range of ‘the 37mm AAA since the
self-destruct slant range of the 37mm round was 14,400 feet, but the
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increase in altitude did give the crew & few seconds more reaction time
to take the correct evasive action. This was fimportant since the gun-
ship's pylon turn attack geometry required the aircraft to remain in a -
| relatively fixed area for extended periods of time. As a result, hostile
gunners had the opportunity for repeated firing attacks. The primary
|| questions to be amswered were: (1) would the ajrcraft be sble to detect,
! teack, and hit the target at these greater stand-off ranges, and (2) would
the combat evaluation period provide empugh data to prove that an increase
J' in altitwde simultaneously provided an increase in the probability of

survival?

The ASD proposal to build an enhanced and more survivable AC-130A

i qunship rather than a standard AC-T130A was ‘"‘ﬁﬁ at F@F. TAF, and

- the TFW before its eventual approval by Hg . The improved air-

l craft was nicknamed by AFSC as the Surprise Package Afrcraft, but was
[ later identified by TAC as the Coronet Surprise Aircraft. Seventh
Air Force agreed to the deployment of this nonstanmdard and enhanced

| AC-130A aircraft primarily m_:xi?u basis of its alleged performance and

" with the following provisos:

TESCL e R a. The afrcraft could be deployed not later than 15 November
] 1969, -

| b. The inftial operationa) capability [1CC) would be
; 1 December 1969,

c. The aircraft could be restored in-theater to the standard
AC-130A configuration in not more than four days should it
not be successful. ’
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d. AFSC would provide complete !-H?;lﬂd’. for all specialized
subsystems at Ubon RTAFE, Thailand, imcluding contractor
technical services (CTS) persomnel as required.

e. Initial esployment in the theater would be made by a TAC/
AFSC introduction and evaluation team which was knowledge-
able in all aspects of the nonstandard subsys tems .

The Commander, TAF, officially endorsed the project om 12 August

1969, and Headguarters USAF authorized AFSC to proceed with the program

on 2 September 1969. Seventh Air Force subsequently agreed to & slippage
in the deployment date to 25 Hovember 1969 in order to provide sufficient

time for the installation of the BLACK CROW subsystem and the TRIM-T
1 1

active ECH equipment before departure from CONUS. The CONUS evalua-

tion was conducted by the TAC/AFSC introduction and evaluation team at
Eglin AFB, Florida, from 28 October 1969 to 15 Wovember 1363, The

Package departed for Southeast Asia in a ferry configuration
equipment stowed and the aircraft pressurized)

Surprise
{i.e., guns and special
on 25 November 1969,

The clearest way to describe the aircraft is to compare its configura-

tion with that of the standard AC-130A gunship lirﬂ'l;; {as of 30 April
9

1370). The following table provides this comparison. Detailed des-

und im TAG Report: TAC Opera-
dated 6 March 1370,

criptions of individual subsystems may be fo
tion Flan 132, Coronet Surprise, Draft Final Report,
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STARDARD AC-130
————

4 20mm 61 Gatling Guns
4 7.62mm Miniguns

SENSORS

M/AAD-4 Forward Loaking Inf red
(FLIR) g

NNFAYG-2 Night Observation Device
(nop)

AN/AP 133 Beacon Tracking Radar

Hﬂ

SURPRISE PACKAGE AC-130A

2 Awm Bofors Guns
FJ 20mm M&1 Gatling Guns :

AN/BAD-4 FLIR

2 Low Light Level Television
LLLTY)

Cameras (wide Field of view
and narrow fleld of view)

MN/AVG-2 MOD (backup for LLLTV)

AN/APQ 133 Beacon Tracking
Radar S-Band Black Crow

Moving Target Indicator (MTI)
on ANSAPG 136 radar

Helmet Sight

NAVIGATION EQUIPMENT

ANSARN 92 LORSN C/D
{as of Feb 70)

ANJARN 21 TACAN

AN/PRQ 136 Forward Looking Radar
ANFAPH 81 Doppler Radar

AN/ASH 7 Mavigation ;:nlwt.er

67

ANSARN 92 LORAN C/D

AM/ARN 21 TACAN

MN/APY 136 Forwsrd Looking Radar
AN/APH B1 Doppler Radar

AM/ASH 7 Navigation Computer
Inertial Mavigation/Targeting

Subsystem (with LTN-51 inertial
navigation system)




FIRE CONTROL SYSTEM

ANFAHG 13 Analog Fire Control
System Computer

Fire Control Display
Dptical Gunsight

10-48/ARN Indicator

sensor and Light Angle
Display (SLAD

EOCH AND RHAW EQUIPMENT

ANJAPR 25/26 RHAM
TRIM 7 Active ECM

ALRBORNE TLLUMINATION SYSTEM

AN/AVD 8 40KM 11 luminator

SPECIAL EQUIPMENT

pigital Fire Contral System
Computer . (primary system)

Prototype of Improved Analog i

Fira Control System Computer
{backup for digital computer)

Fire Control Osplay
Optical Gunsight i
1D-48/ARN Indicator o

cansor and Light Angle Display
(SLAD}

AH/APR 25/26 RHAM
TRIM 7 Active ECM

AN/APR 14 (tempoTary installa-

tion) .
ANJER 142 (temporary instalia- B
tion)

yideo/Mudio Tape Recorder
Laser Target Desfignator (LTD)

oM 11luminator (servo driven
with LLLTV)

SECEET
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COMMUNTCATIONS EQUIPMENT
AN/MBC-34 LHF Communications Systess AN/ARC-3AC UHF Communications
System

AN/ARC-133(V) UMF Communications AMFARC-133(V) UHF Communications
Sys tem System )
YHF/FM Tramsceiver Set, FM-622A UHF /FM Transcefver Set, FN-GZ2A

(two each) {two each]
¥HF Command Radic, WHFI01 VHF Command Radio, VHF101
HF Communications System HF-103

HF Transceiver Set, 618T-2 HF Transceiver Set, 6197-2

SCHEDULED FOR IMSTALLATION

HAVE AUGER Sensor Subsystem
{Installation date unknown)

*40emn Guns (Sumer 1970)
2k 11 luminator (Summer 1970)
SHTT (Summar 1970)

*Improved Analog Fire Comtrol
System Computer, AN/AYK-9 (Susmer 1970)

*Laser Target Designator
[November 1970)

*Yideo/Audio Tape Recorder
(Hovember 19?0?. .

*BLACK. CROW (Decesber 1970)
*ipproved for installation in the standard AC-130As as 2 result of
Combat ROCs and satisfactory combat evaluation in the Surprise
Package Ajrcraft.

The most singularly effective fnmovation on "Surprise Package" was
the addition of two 40mm cannons. These guns were Standard Havy W1 40mm

cannons, commonly known as the "Bofors.® Mo modifications were made to ;

HF Communications System HF-103
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the gun or its operating mechanisas, but 2 specially built gun mount

wat installed in the AC-130 cargo compartment along with an electrical
solencid for triggering the gun remotely. The gun could be adjusted

{6 azimuth (8® to -15° from wing tip. aft) and in elevation (0" to -30*
180

from wing tip, down). The guns were loaded manually using standard

The muzzle welocity of the weapon was 2,870 feet per
120 rounds per minute

four-round clips.
second, and the Tiring rate was single fire or

(selectable}. Full specifications for the guns are contained in Navy

. Manual MAYORD 0P-3524. The effective range of the guns wWas far beyand

that of the AC-130's sensor tracking ranges so gun range was not a

significant factor in ordnance delfivery.
The BLACK CROW represented another important technological innova-

tion found on the "Surprise Package® afrcraft, The function of the

BLACK CROW was to identify and acquire target signals by means of

electrical impuises from vehicles operating with an ignition system

and to provide azimuth and glevation information regarding these targets

to the fire control computer. The BLACK CROW was an extremely of-

fective detection device, and 1t was responsibie for the detection of

approximately 65 penz:nt of a1l "Surprise Package” targets during
14

Commando Hunt 111,

The "Surprise Package" was also equipped with an air-to-ground

Maving Target Indicator (MTI) intended to facilitate detection of moving

ground targets. The MT] was designed to detect targets concealed

by dight to med] um foliage, and moving &t a rate of three to four miles

T0
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per hour or faster, Poor radar resolution, however, hamered its effective-

REss.

The digital computer on "Surprise Package® accepted data from the
aircraft's sensors and gave the pilot the ability to fire sccurately

from any airspeed, altitude or angle of bank rather than just at

certain airspeeds, altitudes and bank angles as was the case with the

AN /AMG-13 analog computer,

“syrprise Package" also incorporated an Inertial Havigation and
Targeting System that provided primary navigation nformation to the
navigator for precise positioning of the aircraft and to the fire
control system for use in long offset and direct-fire modes of
pperation. “To provide accurate targeting and navigational data, the
system incorporated a precision gyro-stabilized gimbal assembly for

reference and a computar Tor data computation and even programming.

The Intertial Havigational Unit was located on a pallet attached securely

to the ajrcraft structure.

“The ANFAPO-135(V)-1 Forward Looking Radar provided the “Surprise

Package™ aircraft with automatic flight control at low altitude and

also had videomapping capabilities. The Alreraft was thus able to
safely fly a contour of the earth's surface at selected terrain clear-’

ances, This feature was intended to aid the aircraft in avoiding

detection by enemy radar.

The Low Light Level Television [LLLTV) comstituted still another

important technological innovation in the "Surprise Package" aircraft.

mn




it was used to detect and track targets under conditions varying from
the-low Tight levels encountered at night to the Bright condi tions of

broad daylight. The LLLTV was :xgrmly effective, but undercast

cloud conditions megated its use.

Employment. ;
One object of developing Surprise Package was 10 increase gunship =

aircraft survivability. particularly in the Zmm, 17mm, and 57mm AAA

threat envircnment, The aircraft was to be enployed in the sme

threat areas as
escorted by F-ds for flak suppression in the same manner as the

the standard AC-130As. The afrcraft was also to be

ctandard AC-130Rs. Mission attack altitudes, however, were to be at

8,500 ML and above, rather than 5,500 AGL, A comparison of the

pperational performance of the Surprise Package with that of the

standard AC-130As was i:mgrmd and
the number of hits and lossen ineurred by both types of alrcraft. 1t

a record was to bé kept comparing

at the increased capsbility of the Surprise Package sub-
1led on the standard AC-1304s would enhance

tforms  and could subsagquently

was hoped th
systems which ware not insta

the effectiveness of lateral firing gun pla

be jretalled on other aircraft. Concurrently, the higher operating

altitudes would reduce the AAA threat and increase survivability.

Evaluation
The initial evaluation period lasted from 12 Decenber 1963 to i
30 April 1870, The results of the gvaluation were impressive. The &
if
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Surprise Package Aircraft strike results tabulated helow were obtained

from the Mission Summary File containing the official bomb damage
assessment (BOA) listing in its most updated form. These statistics were
used in the Seventh Air Force Commando Hunt 111 Report, May 70, except

for these marked with an asteriskis):

Armed Recomnaissance Sorties Flown 112
Trucks ml‘!‘md l.Eﬂ
*Trucks Struck 1,086
Trucks Destroyed 604
Trucks Damaged : . 218
Secondary Fires Obtained 365
Secondary Explosions 774
Trucks Destroyed/Damaged Per Sortie 7.34
*Trucks Destroyed/Damaged Per Truck Struke 0,76
*hTmm AAA Rounds Received 105
**37mm AAA. Rounds Received a2.2n
**23mm AAR Rounds Received 8,541
**Unguided Rockets Received 5
**IPU Rounds Received 175

*Hef: 7AF (DOA) Letter, 10 June 1970, subject: Surprise Package BOA.
The data provided in this letter was used since 1t representsd the
most current and correct data.

**Ref: GTFW (5) PAFOP/TAC/AFSC Coronet Surprise Team 3011152 Apr 70,
subject: TACFAFSC Coronet Surprise Weekly Activity Sumsary.
This weekly summary provided cusulative totals of all vital
data.

The vulnerability and survivability of any aircraft varies accord-

ing to the mission and i reraft characteristics. Wulnerability was
computed as the probability that an sfrcraft would be hit were it
fired upon. Survivability was computed as the probability that an
aircraft would not be lost were 1t hit. The statistics are dependent
on the tactics and force smployment used a2 well as aireraft
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characteristics and enemy defenses. For cxasple, the gunship
statistics were influenced by the decision to restrict these afrcraft
to night flights in Tow threat arsas. The aircraft wllnerahility and
survivability table in the. Commando Hunt [I1 Report provided data on
all AC-130As tncluding the.Surprise Package. Using additional hit data
receiwed from the BTFM and knowing the total sorties each type flew,

an attempt was made to separate individual aircraft Hu'lnlrle;tr and

survivability data. The following information was produced.

Different Hits Areraft  Aircraft
Aircraft Locations {Including Mrcraft Vulner- Surviv-

Type Fired Upon Losses } Losses ability  ability

Standard 2182 £ direct hits 1 D032 D.86
AC-130As 1 shrapmrel hit

Surprise 52 2 shraprel hits 0057 1.0
Package

Although the figures indicated that the Surprise Package was more
survivable than the standard AC-130As, the number of hite and losses
is too Tow to repr\'g-unt a statistical valid sample; thus, 1ittle signif-
icance can be placed on the results. The statement that the Surprise
Package wWwas mire survivable than the standard AC-130As might be better
debated on qualitative terms rather than gquantitative terms. For

example:
The AC-T130As took six direct hits while the Surprise
Package experienced no direct hits.
The average time of f1ight for a 37mm round to reach

the flight altitude of the Surprise Package was ap-
proximately 8-9 seconds (8,500 feet AGL) while the
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time to reach the altitude of the standard AC-130As
was approximately five seconds (5,500 feet AGL).

¢. Because of the différence in the flight altitudes,
the enemy gunners had a more difficult time tracking
the Surprise Package than the standard AC-130As at
night by either optical or aural tracking means.

d. Although the maximm self-destruct slant range of the
Z3mm round is rated between 9,200 feet and 11,500
feet AGL-(depending on temperature), the Surprise
Package crew never experienced Z3mm rounds exploding
at their ﬂi?ht altitudes, On the other hand, the
standard AC-130s operated at an altitude where they
were hit by 23mm .. The Z3sm AAA did not appear to
be a serious threat to the Surprise Package aircraft.

The strike results for Surprise Package, wher compared with
comparable statistics on the AC-130A4 aircraft, proved conclusively that
the test bed aircraft, despite some eguipment difficul ties, was the most
effective individual aircraft in destroying or damaging trucks (7.34
trucks destroyed or damaged per sortie). As was expected, the standard
AC-130A gunships were the next most effective truck Hll;ﬁ in the 7AF

inventory (4.34 trucks destroyed or damaged per sortie).

Three subsystems deserve close attention, for thr greatly
enhanced the effectiveness of the weapon system. The A0mm guns were
highly effective and reliable. They pevmitted a stond-off range of
2.0 nautical miles while still affactively destraying the target. The

explosive power and accuracy of the Surprise Package 40mm guns wers

put to good use at Dak Seang where friendly forces were surrounded

by Viet Cong forces who, in turn, were well-protected 1m gullies and
bunkers which were situated very close to the camp. Artillery and
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tactical bombing were impractical. Reports raceived from the commander
of the camp indicated that the 40mm rounds were extremely effective in .
hlasting apart the enefy punkers. On this close support migssion, the

Surprise Package flew at 5,500 feat AGL and below, Towards the end

of tne- evaluation period, it becams difficult to obtain parts for the

Bofors guns, suggesting the possibility that AFSC and AFLC would have

to select a more supportable 40mm gun system for the Timited Surprise

Package update program approved for all AC-1304s.

The performance of the BLACK CROM sensor improved steadi 1y during
the evaluation. It consistently found and tracked trucks and radar
through heavy haze, clouds, rain, and jungle cancpy. conditions which =
precluded the use of the MOD, FLIR, anﬁ LLLTY, .Dependent upon the
ski11 of the operator, and during the last half of the evaluation
period, this sensor initially acquired 70 percent to BO percent of all
targets detected by the syrprise Package ond successfully brought the
gircraft into the firing orbit to assist the NOD, FLIR, and LLLTY sensor
operators in n:::;;..nﬂs'nth:m.wj Truck targets were routinely detected by
the BLACK CROW I.t glant ranges in excess of six miles which significantly
dacreased search time. The pointing Bccuracy of the BLACK CROM antenna
was reported to be 0.5 degrees §n azimuth and elevationy however, its
total system accuracy (whef used as a gun laying sensor) was estimated
to be approximately six miiliradians. This indicates that if the
BLACK CROM was to be used to fire the guns, 1t should be used with the

20mm guns leight to 10 milld tadian dispersion) rather than with the
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40mm guns {one milliradian dispersion). The BLACK CROW was used as
the gun firing sensor on several occasions during weather; however,
no strike results were recorded. When trucks were detected by the
BLACK CROW and when the weather conditions permitted passing the target
to another sensor, the crews preferred to use the FLIR or the LLLTV
since the vides tape recorder connected to each provided positive
proof of strike results. When the weather did not permit passing the
target to another semsor and the BLACE CROW had to be used for firing,
the créws reported that the target signature disappeared on the BLACK
CROW scope. '

The Low Light Level TV on the Surprise Package aircraft was
mounted on a stabilized aeroflex platform imstalled ip the crew entrance
door on the left side of the aircraft just aft of the crew compartment.
It was used to view discrete objects and terrain under Tight conditions
varying from bright sunlight to the low light lewvels encountered at
night. I[ts primary function was to detect and track selected targets.
On the Sur.pr!se Package aircraft two TV cameras were used: one with a
wide field of view for area search and aircraft orientation and one with
a narrow field for precise target tracking. The system was composed of
a camera, camera electronice and ancillary &lectronics, operitor control
panel, TY monitor and camera control unit power supply. The LLLTY camera
consisted of the optics, an intensifier and a sécundar_f electron con-
duction (SEC) vidicon tube, A remotely controlled, manually switched,

four-position iris, working in l:l]l'l.jl.ﬂ'll:t‘itl:l with an optical filter,
I




extended the range of imput 1ight levels at which the c

amera operated.

The Surprise Package aircraft LLLTY camera tube was protected from

accidental burn-out due o inadvertent exposure to high

eych as bomb explosions, flares or fires on the ground.

Tight levels

The protection

agaimst high Tight Jevels was provided by a micro channel plate design.

The LLLTV eventually proved jtself to be capable of detecting large

trucks on the trails at night at siant rangés up to four nautical miles.

The LLLTV became one of the primary gun laying sensors when the light

leve] conditions permitted such action. While the 11luminator was

operational, it provided acceptable photo augmentation for the LLLTY.

When used with the videofaudio tape recorder subsystem,

gxcallent target imagery. The LLLTY and the video tape

the LLLTV

- produced sufficient resolution, clarity and definition to provide

recorder were

ysed successfully by both the Surprise Package and BTFd fighter homber

aircraft to produce intelligence {nformation for subsequent strikes.

The imitial problems encoun tered with LLLTV tube performance (primarily

snsufficient tube 1ife) and LLLTV tracking (due to the sluggish or

erratic platform operation) appeared to have been solved

the evaluation period.

by the end of

Certain deficiencies bE:,HI'El apparent during the initial combat

ovaluation of Surprise Package. The most significanl deficiencies

ware related to the proper integration of a1l of the individual sub-

systems and the maintenance of these same subsystems.

areas were identified as follows:
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Total system integration was seldom exparienced
due to the aircraft electrical power problems and
perinds when certain subsystems were inoperative;
however, there was usually sufficient egquipment
redundancy andfor TAC/AFSC technical and opera-
tional expertise on-board at all times to provide .
corrective actions. Therefore, the combat effec-
tiveness of the entire weapon system was seidom
degraded. © The aircraft and crew managed to abtaim
some of their best strike results on flights when '
there was Toss of certain fire control system
computer options.

Adequate and up-to-date aircraft electrical wiring
drawings did not exist for the majority of the
Surprise Package aircraft modifications. The lack
of these drawings led to costly mistakes, and also
incressed the amount of time it took to perfomm
subsystem failure enalysis and to make the neces-
sary repairs,

The afrcraft eaperienced electrical problems which
were asspciated with r transients and erratic
sine waves from the glectrical gwer produced by the
AC generators. The problem manifested itself in
several different ways: (1) gémération of false
sensor fnput angles which, in turn, caused “atm/
winder”™ problems in the pilot's optical sight and
large misses; (2) perfodic erasures of the memory
cores of the various computers; (3] erratic storage
of the target coordinates in the inertial/targeting
subsystems, and. (8) erratic computations. This
problem alsc affected the general performance of
all subsystems in which the phase of the electrical
power wag critical to satisfactory operation (e.d..
all excitation voltages; resolver chains; the ANS
ARN-92: 2-axis gyro; and the LTM-51). The problem
was reduced considerably when these power critical
subsystens were completely isolated from the AC
generators and these same subsystems derived. their
power from a separate inverter. This electrical
power problem was found to be common to all of the
AC-130As., LB .

The Kearfott and Aeroflex platforms initially used
a5 slaved pointing devices for the 2EW illuminator
and the LLLTV were marginal in performamce. The
direct drive torquers used in these platforms to
compensate for roll, pitch, yaw, and G-losds were

9



inadequate for the precise slaving required. An
improved platform, reworked by an Air Force
Academy l1sboratory and containing a heavier 10
pound torquer, was shipped to Ubon during the
latter portion of the evaluation period. The

i ghtfm was a contiderable improvement over
previous models and permitted the LLLTY operator
to have smooth, accurate, snd responsive tracking.

The 2% 11luminator was inoperative during the
last three months of the period, creating the mec-
essity to reinstall the 40KM illuminator, The 2EW
i1luminator lasps burned out very quickly after
installation. - Since the wnit was newver repaired,
h.th. precise nature of the deficiency remained umn-
IOWN .

The helmet sight remained inoperative for the entire
evaluation period. Maintenance manuals and qualified
maintemance personnal were not available to accomplizh
the pecessary repairs.

Structural problems were encountered sinca the first
firing of the 40mm guns. Blast and projectile shock
wave damaged the wing flap area, Gun recoil loosened
Jocking bolts and the aircraft carge floor. A new
floor support was constructed in-theater that affec-
tively &liminated the gun mount/floor flexing inter-
action. A team from the U.5. Air Force Academy
instrumented the aircraft to measure the effects of
40mm gun recoil on the basic structurs and gun mounts.
The extent of this probles remains unknown and is
currently under investigation.

pespite these diffir.u\t‘.ﬁ.]Surprise Package “produced results"
exceeding arfginal expectations. Surprse Package continued to

fly combat missfons after the initial test and evaluation period. and
the aircraft continued tts superlative p!rl'nrlln'cl.jw Surprise
Package aircraft #54-0430 was to retain its unigue configuration which
allowed for continued development of specialized tactics, technigues

and squipment ﬁ;uimmd wat expected to continue setting the pace for

_ gunship operations.
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16th Special Operations Sguadron History, January = March
1871, Attachment CC.

Ibid.——
Hs:ga subj: TACLO Activity Report 10-71, 25 Apr-B Hay 1971,
p. 5.

Ibid, p."6.

Rprt, subf: Evaluation of AC-130 Gunship Manitions, 30 May 1871,
by DOP, Hg JAF.

Mg, subj: TACLD Activity Report 11-71, 9 May-22 May 1w,
p. 9. ’

For & complete 1isting of Evaluation's conclusions see
Appendix K.

Msg, B.mﬁ-a‘l Abrams to Admiral McCaim, subj: AC-130 BOA
Criteria, 3101401 May 1971.

1bid.

Interview, topic: AC-130 BOA, with Ca tain Randy Vincent,
AC-130 Filot, 16th 505, by Capt Cole, & June 1971, For
additional information from ASD regarding the effectiveness
of 40mm amsunitfon, see Appendix J.

Pprt, subj: Minutes of PAVE SPECTRE Gunship Gonference,
30 March-2 April 1971, Wright-Patterson AF8, Ohio, p. 1-3.
See Appendix L for a listing of PAVE SPECTRE subsystems
configuration. -

Ibid, p. 1=3.
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Commando Munt 111, May 1570, DOA 70-300, p. xvii.

Commando Hunt V, May 1971, Wg TAF, p. 61.

CHAPTER IV

Wistory, 16th Special Operations Squadr.a June-Saptember

1970, Appendi
Aircraft, Hg

Ibid,
Ibid.
Ibid.”
Ibid.

x A [Combat Evaluation: Surprize Package
TAF June 1970.)

Commando Hunt 111, May 1970, DOA 70-300, p. 1BE.

Ibid, p. 18d.

Commandg Hunt 111, May 1970, DOA 70-300, p. 1BE.

Extract, Histary, 16th Special Operations Squadron, June-
september 1970, Appendix A.

Report, subd

“Commando Hunt 111,* May 1970, DOA 70-300.

History, 16th Special Operations Squadron June-September

1970, Appendi
Ibid,

Extract, Ristory, 16th Special Operations Squadron, June=
September 1970, Appendix A :

History, 16th Special Operatigns Sgquadran, January-Harch

1970, p. 29.

Wistory, 16th Special Operations Squadron, April-June 1970, p. 30.
Minutes, PAVE SPECTRE Gunship Conference, 30 March-2 April

1974, p. 1-3
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ARPEMDIX A

USAF LATERAL FIRING GUNSHIP MISSTON EFFECTIVENESS

DAY /NIGHT ALL
WEATHER INTERDIC

ARMED RECONNAISSANCE
MAD HARASSMENT

HUNTER/
KILLER

Qualitative Value Judgment: Based on Firepower, Afrcraft Capability, Sensors
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APPENDIX B
SUMMARY OF GUMSHIP SORTIES BY ATRCRAFT TYPE AND MISSION

Armed Rir Total

13

Strikefpacon | OS5 | Int | Atk Recon |Rescap| Tng Fﬂﬂt (ther
1JAN-30JUNT0 AC-130 38 764 § 4 210 z 1] 0 o 2
Ac-119 | 147 739 | 1452 156 2494 a 2 19 132 ey
AC-47 273 3 119 o 1466 3 o 455 43 (73}
1JUL-31DECTO AC-130 148 LY 1 18 35 12 o 7 - T
ac-119 | 127 | 398 | 553 | 972 | 2030 g | 1 |z lwr | 720
AC-47 0 0 | 826 1 827 ] 1 |34 a6 |17m0
1AK-JTMARTT AC-130 o | =3 16 3 912 115 o 3 1
AC-119 1w |7 | w0 | 583 1414 3 1 8 B 247
AC-47 0 li] 240 0 240 1] o 164 16 994
1APR-T15JUNTT AC-130 0 652 17 13 a2 9 0 ] 17 [
AC-119 12 | esz | vz | M 1255 0 I 77 212
MC-AT 0 0 173 2 175 [1} 1] 137 26 ne




h R Y

-l EaliF 2

i v i

l_.I }

"j.-\.

— e = A,
= r

kL

APPENDIX C

s GUNSHIP ATTACK PAETERN

. SENSOR 'u"EtTm\
[ puURmNG APPROACH \

BASIC FIRING GEOMETRY (NO WIND — NO OFFSET)
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APPENDLE D

e _
b | GUNSHIP ATTACK PATTERN

WIND DIRECTION
AND VELOCITY

4

r
SIGHT LINE "/
= O ¢

gt |

FIRING GEOMETRY (WIND CORRECTED—MNO OFFSET)



APPENDIX E

GUNSHIP ATTACK PATTERN

FRIENDLY POSITION
AND SEMSOR AlM POINT

_.,.lll"""
-
OFFSET

SENSOR VECTOR.—

FIRING GEOMETRY (OFFSET AND WIND CORRECTED)
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- Date
i 12 M 70
13 MAY T
5 JuL 70
i_ 20 Aug 70
& DEC 70
25 IM 71
i 19 My 71

SOURCE :

5]

A A 1l

APPENDIX F

AC-119G BATTLE DAMAGE SUMMARY:

Aircraft Tail Number D

069
170 -
192
%3
136
851

15

Combat D & D Listing, DDA, Hg Tth AF

1 JBN 70 - 30

or Lost

o 2 O o O O

i

B F gl e

MAY 71

‘Weapon

12.7mm —
SA

Unknawn

12, Tom
SA
A



=
FESTY o

F__-..:l

e P -'J'1Ir

AC-119E BATTLE DAMAGE SUMMARY:

Date
5 FEB 70
THAR 70
23 APR 70
23 APR 70
27 APR T0
B MAY 70
27 MG 70
408 M
16 JAN 71
11 FEB 71
20 MAR 71
15 MAY 71

Aircraft Tail Number

APPENDIX &

Damaged or Lost

-

B26
B30

154
935

EB R8BS

254
L

1]
[
[i]

o o

L=

2 o a9 B 9

SOURCE: - Combat D & O Listing, DOA, Hg 7th AF

97

1.JAN 70 - 30 WAY T1

Enemy Weapon
23m
23
S5A
23mm
3T
37am
12. Tom

23mm
Lnknism
Unknown
23mm

g,
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APPENDIX H

et 174 AC-130 BATTLE DAMAGE SUMNARY:

1 ate
I.

19 FEB 70
! 19 FEB 70

21 MR 70
1 27 WAR 70
: 8 APR 70
16 APR 70
i 72 WPR 70

5 MAY 70
| & MAY 70

21 OV 70

12 DEC 70
_ 6 JaN 7
P 21 JM T
21 JaN 71
. 22 Jm T
= Ll :l 23 JaM T

26 JAN T1
79 Ja M
10 FEB 71
18 FEB 71

Aipcraft Tail Mumber ngd gr Lost

628
129
628

623

450

’Iﬂﬂim*?ﬂﬂh\'?l

o
o
o
b

=

37
37mm
37mm
37
Sh.__
17em

* 37mm

37mm
37mn
3Tmm
3Tmm
37mm
3Tmm
37man
3Tmm
3
A=
3T
&7
37em

Enemy Wedpon




Date Aircraft Tail Number  Damaged or Lost  Enemy Weapon
.- #5'HMAR 71 120 o 57mm
iy 30 MAR 71 = 046 ] Unknown
L Z APR T 509 D Undnown
' & APR 71 £30 D 37mm
:_ 9 APR 04 D e
_ 13 APR 7 509 D ITm
'. 14-APR 71 528 D 37mm
I 15 APR T1 014 D Unknown
_ 15 APR 71 —. A8 ] ITm
i 18 APR 71 029 0 3Tmm
' 20 APR 71 043 1] 37mm
|. 24 APR T1 . L 1] 37mm
| 3 MAY T 490 D 37em
9 MAY T1 046 ] I7em
|
S

Combat D B D Listing, DOA, Hg 7th AF
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APPEMDIX 1

i & AC-130 STANDARD ORDMAMCE LDADS

i

“DRY SEASON®:
i 40mm Femunition: G640 Rounds (40 cans)
#0mm Ammunition: 3,000 Rounds

|- Mk 6: 15 with flare launcher
20 without flare launcher

| Mk 24: 24 installed with flare launcher

“WET SEASON™:
| 40w Ammunition: 448 Rounds (26 cans)

20mm Ammunition: 2,000 Rounds plus 17 cans
secured in afsle

Mk G: 15 with flare Tauncher
20 without flare Tauncher

Mk 24: 24 installed with flare launcher

SOURCE: 16th S05 PIF #47-T1
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i APPENDLX J
Information on 40mm Effectiveness from ASD
{Aeronautical Systems Division, AFSC, USAF)
:.
HIT DESCRIPTION H/0 SECONDARIES WITH SECOMDARIES
] Beyond 10 Feet No Damage Des troyed
| Short Inside 10 Feet Possible Damage Des troyed
Long Insida 10 Feet No Damage Des troyed
ii Right or Left Inside 10 Feet Possible Damage Des troyed
Direct Hit on Cab or Bed Damaged Des troyed
[ DMrect Hit on Hood Diamaged [es troyed
i CRITERIA:

i Possihle Damage - 50% Require over 1 Hour to Repair
: Damaged - 90% Require over | Hour to Repair
| Des troyed = Burning or Exploding Truck

SOURCE: . ASD MSG 05 2104I MAR T1
SUBJ: 40mm FIRING TESTS RESULTS




APPENDIX K

12 HAY 1971 EVALUATION OF GUNSHIP MUNITIONS

Prepared by Directorate of l.'.!:lerit'lém Plans ,
Headquarters Tth Air Force, 30 May 1571

CONCLUST0MS : i

1. A sustained fire will destroy a truck,

2.

Near misses by 20mm or 40mm projectiles cause 1ittle or
no damage to a truck.

Fuel tanks ssldom receive direct hits, and diesel fuml in
the tanks does not fgnite even on a burming truck.

Fragments from either 20mm or 40mm projectiles impacting

_on gr near a truck can puncture tires.

T 40mm Misch Metal projectiles do not have any greater
effect on an empty truck than standard HEI.

Test results substantiate the parts of the revised truck
kill criteria for gunships which state that a sustained
fire destroys a truck and a direct hit without secondary
explosion or sustained damages a truck.

Present procedures used by the AC-130 gunship to determing
target coordinates for RF=4C afrcraft might photography
sppear accurate enough to insure that the target alls
within the cemera coverage.
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APPENDIX L

PAVE SPECTRE SUBSYSTEMS COMFIGURATION

SENSDRS:

LLLTV® <
GMTI Processor (APN-59 Radar)
| IR Set (AAD-T)™
BLACK, CROM™
| APQ-150%

FIRE COMTROL SYSTEM:

| Digital Fire Control Computer
. MU
Heads Up Display [Gunsight)
Fire Control Display
| ssiu ”
¥ Boresight Box
I Fire Control Teleprinter
,l Moving Map Display
Bir Data System
Sensor Slaving Unit (Msu)*
| 2 Gyro Platform

Other:

Helmet Sight”
Laser Ranger Designator
r 2 KM 11 Tuminator™
BOA Afrborne Recorder®
APR-36/37
Trim-7A*
Survivability Package
40mm z *
I. sa— (q'
AlC-18/25
SLADS* =
LAU=74 Flare Launcher

* | tems common to PAVE PRONTO

SOURCE : Hinu% of PAVE SPECTRE GUMSHIP COMFERENCE, i
rch = r | By
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APPENDIX M

Altitude: A - 2,500" AGL
B - 3,500" AGL
C - 4,500
o - 5,500
E - 6,500
F - 7,500

BEFREE

G - B8,500'
H - 9,500 AGL (Standard Firing Altitude)

_!J SOURCE: Mg PACAF (DOOFS) Review, 20 Jan T2

104
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FAL
FLF
FLIR
FLR

FOL

HET
HF
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GLOSSARY

Antiaircraft Artille

Airborne Battlefield En-md and Control
Aircraft Commander

Air Force Adwisory Group

Air Force Systems ;

Above Ground Level

Air Attache

Amp1i tude Modulation

Aerospace Rescue and Recovery Squadron
Army of the Republic of Yietnam

#s Soon As Possible

Aerospace Systems Civision

Mitomatic Weapon

Black Crow :
fattle Damage Assessment
Barrel Rall

Combat Adr Patrol

Close Afr Support

Commander-in-Chief, Pacific Air Forces
Combat Loss

Contimental United States

Copi lot

Cosbat Squadron

Chisf of Staff, United States Air Force

Direct Air Support Center
Demilitarized Ione

Forward AMr Guide

Forward Air Controller
Functional, Check Flight
Forward Looking Infrared
Forward Looking Radar
Frequency Modulation
Forward Opersting Locatfon

High Explosive Incendiary
High Frequency
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RTAFB

STOL

UNCLASSIFIED

Improvement and Modernization
Information Office(r)
Instructor PMilot

Infrared

Killed by Air

Known Enemy - Location
kil ometer

Kilowatt

Low-Light-Level Television
Line of Communication

Long Range Airborne Navigation
Ling Temco Vought

Millimeter

Mititary Region

Mean Sea Level
Mobile Training Team

Hautical Mile
Night Dbservation Davice
North Vietnasese Army .

Pacific Air Forces-

Plaine des Jarres

Pathet Lao

Petroleum, 011, and Lubricants

Radar Homing and Warning

Roya)l Lasotian Afr Force

Royal Laotian Government

Return to Base

Royal Thai. Alr Force Base
Republic of Yietnam

Republic of Vietnam Armed Forces

Small Arms
Southeast Asia
Sogtheast Asia Data Base File
Suspected Enemy Location
Special Operations Squadron
m:iﬂ Operations W

rt Takeoff and Landing
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TAL
TACLD

‘}\\ | TACAN

TIC

WALS
iIL

e
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Tactical Air Cosmand

Tactical Adr Command Ltaison Officer
Tactical Ar Mavigation

Tactical Air Control Center

True Alrs :

Tactical Fighter Wing

Troops in Contact

Time over Target

Unit Equipment
Ultra High Frégquency

Unkngwn

Universal Transverse Mercator
Yiet Cong

Very High Frequancy

Vietnamtse Air Force

Weekly Afr Intelligence Susmary

A Soviet built truck
A Soviet built sutomatic wespon
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