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FOREWORD

R&D For Southeast Asia, 1965-196?
the Office of Air Force History
Vietnam.

The author first considers--within the context of the U. S. Southeast
Asian policy--the evolution of limited war R&D concepts prior to 1965
and then shows how these influenced USAF research and development
programs in this area during 1965-1967. He examines the changes that
the Air Force had to make in its R&D funding procedures, organization,
and policies as it made the transition from peacetime to a war situation.
He also reviews the development of conventional weapons and rnunitions
as the Air Force shifted its emphasis from nuclear to limited war R&D.

Previous AFCHO studies on the war include: qS.i!!' Plans and
Policies: Logistics and Base Construction in Southeast Asia, 1967;
US43 Plans and Operations: The Air Campaign Against North Vietnam,
1966; USAF Deployment Planning for Southeast Asia, 1966; USAF
Logistic Plans and Policies in Southeast Asia, 1966; ry Plans and
Operations in Southeast Asia, 1965; g!4I' Logistic Plans and Policies
in Southeast Asia, 1965; USAF Plans and Policies in South Vietnam
and Laos, L964; and USAF Plans and Policies in South Yi@g,
19 61-19 63.
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I. R&D FOR LIiVIITED WAR

(U) During the mid-1950rs, the United States Air Force, with the

approval of the Eisenhower administration, concentrated the bulk of its

resources on research, development, and acquisition of strategic and

tactical nuclear weapons and the aircraft to deliver them. A decade

later, when the Uni.ted States intervened in Southeast Asia to prevent the

overthrour of the Republic of Vietnam (RVN) by North Vietnam, it became

clear that--as Gen. James Ferguson, Commander of the Air Force

Systems Command (AFSC) put it--"our collective foresight has not been

as perceptive as it might have been. "1 Heavily armed and prepared to

destroy any enemy with nuclear weapons, the Air Force found itself

handicapped to fight a jungle war and forced into aecelerated research and

development (R&D) programs to make up for years of neglect of conven-

tional weaponry and munitions.

(U) There were, however, understandable reasons why the Air Force

and the adrninistration--in t]le aftermath of the Korean War--decided to

emphasize strategic nuclear deterrent forces. For one thing, the bitter

events of 1950-1953 with their domestic political implications led many

civilian and military leaders to adopt the view tJlat limited wars of the

Korean variety ought to be avoided. The primary reason, however, for

ttre emphasis on building a superior nuclear force was that it was vital to

deter a t'Pearl Harbor" type of surprise attack on the United States and

its Allies by the nuclear-armed Soviet Union. Top Air Force officials

supported the view that buitding the nuclear deterrent required the highest

national priority. Many also suggested that such a superior nuclear force

could be used to deter limited wars as wel.I.
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(lluf{xt* Although in the late 19b0rs certain usAF officers argued

that much more substantial resources should be devoted to tl.e tactical

force, " thu orr""whelming view remai.ned that funds programmed for the

general war force should not be channeled elsewhere. This opinion was

expressed in November lgb8 and February lgbg by Gen. Thomas D. white,

usAF chief of staff. At that time, tactical air commanders proposed

acquisition of aircraft for the 1960's which could operate effectively in all

kinds of weather and from austere bases. According to this view, one of

the Air Forcers urgent requirements was for an all-weather reconnaissance

strike bomber which could be used effectively at night. However, by lgbg--

with strenuous efforts under way to build an intercontinental ballistic

missile (ICBM) force--it was clear that existing funds were desti.ned for the

higher priority *""por,". 3

Change in Emphasis

(61 Concurrent with the early, limited (but increasing) American

involvement in vietnam, President John F. Kennedy assumed office in

January 1961 and soon made known his intention to strengthen u. s. conven-

tional and counterinsurgency (corN) forces. on g March his secretary of

Defense, Robert s. McNamara, ordered an extensive review of defense

poli.cies and projects, including R&D programs related to limited war.

Recommendations made in several studies undertaken by Department of

Defense (DOD) agencies led to a Presidential decision to seek $122 million

* Pre-eminent was Gen. Otto P. Weyland, Commander of the Tactical Air
Command (TAC).
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in new obligational authority t'to speed up current limited warfare research

and development programs and to provide for the initiation of entirely new

programs. " In a special message to Congress on 28 March 1961, the

President warned that the Free worldts security could be endangered ttnot

only by nuclear attack, but also by being slowly nibbled away at the

periphery, regardless of our strategic power, by forces of subversion,

infiltration, intimidation, indirect or non-overt aggression, internal revolu-

tion, diplomatic blackmail, guerrilla warfare or a series of Limited wars. tt4

ffi@ Subsequently, the Alvarez par,"1'l'--"ommissj.oned to analyze

limited war requirements for fiscal year 1963--issued two reports which

warned that the United States was giving undue attention to the nuclear

deterrent and pointedly recommended that much greater attention be devoted

to non-nuclear tactical resources. The panel noted that the Air Force was

basing its requirements primarily on general war and that research on non-

nuclear ordnance, reconnaissance, and detection devices had been neglected.

It recommended, among other things, that reconnaissance and strike

capabilities be joined in a single plane. The panel also was critical of the

serious neglect of the USAF tactical force.

mffFil In January 1962--not long after the release of the Alvarez

report--AFSC moved to meet the criticism by establishing the Office of the

Assistant for Limited War (SCS-6) at its headquarters. Also, in April

1962, the Air Force formed the USAF Special Air Warfare Center (SAWC)

at Eglin AFB, Fla., with t,lle lst Combat Applications Group (CAG)

organized as a combat systems development and test agency under the SAWC.

'F Dr. Luis W. Alvarez, Lawrence Radiation Laboratory, University of
California, was chairman of the panel, reporting to Dr. Harold Brown,
Director of Defense Research and Engineering (DDR&E).
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The Ist CAG concentrated on testing and evaluation of primarily short-term

projects which might improve Air Force COIN operations. The Special

Air Warfare Center was actually located at Hurlburt Field--part of Eglin

AFB--and it undertook to develop tactical air doctrine while training crews

for special air warfare in places like Southeast Asia. By mid:1963, SAW

groups were in Vietnam and Panama. Fbrther, tJle Air Force established

the Tactical Air Reconnaissance Center (TARC) at Shaw AFB in May 1963 
6

and the Tactical Air Warfare Center (TAWC) at Eglin AFB in September 1963'

Ffrrytt Meanwhile, in one of his first moves to help the South

Vietnamese government, the President in late April 1961 approved establish-

ment of a combat development and test center (CDTC-V) in Saigon, South

Vietnam. The center, comprising both Vietnamese and U. S. personnel, was

placed under the control of the Vietname3e Joint General Staff. The American

element consisted of the Advanced Research Projects Agencyrs research and

development field unit in Vietnam (ARPA-RDFU-V). ARPA was under the

control of the Director of Defense Research and Engineering.

SftfiFe|} In June 1961--following the Presidentrs authorization of the

cDTC-V--the Office of the secretary of Defense (osD) approved an ARPA

proposal to conduct research, development, testing. and evaluation (RDT&E)

for "remote area confliet. " Called Project AGILE, this operation was

supervised by ARPA's Director of Remote Area Conflict, Army Maj. Gen.

R. H. Wienecke. tn November 1961, a combat development and test center

was formed in Bangkok, Thailand (CDTC-T) with a field unit under ARPA/

AGILE. Like the Vietnamese unit, the Ttrailand test center was under the

:'' The position of the
late 1960 to assist the
insurgents.

Director of Remote Area Conflict was established in
armed forces of various foreign nations in countering



control of the host government. Several USAF officers--from the Office of

the Deputy Chief of Staff/Research and Development (DCS/R&D)__were
,;7

attached to the ARPA/AGILE field units in saigon and Bangkok.

CFEFry As an osD project, AGILE responded to Mr. McNamarars

desire to use Vietnam as a laboratory for the development of rtsublimitedt'

war concepts. In the beginning, the field unit in vietnam was organized

to apply research and development methods to the problems faced by the

vietnamese A"*y (ARVN) in eombating the viet cong insurgency. Emphasis

was placed upon rapid solutions to COIN difficulties:B

The objective of all our (AGILE) lvork is to enhance
his (ARVN) effectiwess; in particular, to give him
\Meapons, equipment, and techniques.. . to permit
aggressive pursuit of the enemy both day and night.
Conversely, if he is not motivated to move out of fixed
.positions into active pursuit, as is usually the case, all
the R&D projects in the world will not affect the course
of the war.

In contrast, the Thai center stressed research projects which could be

worked out over a longer period of time in a more stable political and

military environment. As time passed, however, it became evident that

the vietnamese possessed only a limited ability in the cDTC-v and

thus, to an increasing degree, secretary MeNamara felt that vietnam

provided an ideal environment for testing, evaluating, and improving

American coIN concepts and operations. Also, with the passage of time,

Project AGrLE arranged for greater research participation by U. s.

laboratories and industry for work which could not be done in the field.

@ also estabrished a smau field office in Beirut,
Lebanon.
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A Roles and Missions Controversy

lluils# The osD directive which established ARPA in 1958--in the

aftermath of the soviet unionrs launch of sputnik I on 4 October 1957--

required the military departments to furnish it with the necessary support'

During the early 1960rs, t,Ile Air Force share of ARPA-funded projects

averaged about $100 million per fiscal year--approximately 40 percent of the

total ARpA o"og."rn.1o By late 1g64--with the increasing involvement of the

united states in Vietnam and the growing view within DOD that many of

ARPA's developing programs could better be handled by the military--the

agency deeided to concentrate on long-term R&D and less on current develop-

ment programs. T?re latter included a number of ARPA-funded projects--

such as the anti-personnel bomblet, short takeoff and landing (STOL) troop/

cargo aircraft, radar foliage penetration, etc. --which were lnanaged by the
't1

Air Force.
T2

(fl!tnpp..{# On 15 Decernber 1964, Dr. Harold Brown, DDR&E, stated:

I expect the military departments to assume greater
responsibility for such work (current development) as

the ARPA/AGILE program is restructured' The Military
Departments and ARPA should determine which of the
current ARPA projects can appropriately be transfemed
with a view towards the greatest possible shift in the
FY 1966 budget and complete transfer of responsibility
for agreed-upon projects in the FY 196? budget' There
may stil1 be a need to meet uniquely indigenous require-
ments. This will remain part of the AGILE mission'

€;ffi,*o Dr. Alexander H. Flax, Assistant Secretary of the Air

Force (R&D), subsequently advised DDR&E that the .\ir Force was t'prepared

to assume grealer responsi.bility for the quick-reaction type cument state-of-

the-art hardware development" in areas of USAF responsibility" Discussions

would be initi.ated with ARPA to determine ttrose projects which could be

IJ
transferred.
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Ghtr6 Concomitant witJl these developments, a roles and missions

controversy developed between the Air Force and the Army. concerned

about an A"-y ptan to test its ccimbat support aircraft in south vietnam--

especially armed helicopters and Mohawk aircraft (ov-1c)--Gen. curtis E.

LeMay, usAF chief of staff, recommended in July 1962 that a joint opera-

tional evaluation group (JOEG/V) be formed in South Vietnam to conduct

relevant testing. It was General r,eMayrs purpose to stop the Army from

introducing air units into South Vietnam which the Air Force interpreted as

an encroachment upon its traditional roles and missions. His proposal.was

approved by the Joint chiefs of Staff (JCS) and the group was formally

established on 2l July 1962 to evaluate joint service combat tests. Army

Brig. Gen. Robert A. York was appointed director for both the combat

development test center and the joint evaluation group. 
*

F{Stf6 However, the JCS directive did not constrain the services

from conducting unilateral testing. whereupon, the Army established a

concept team in Vietnam (ACTIV) in October lg62 and the Air Force formed

its l2-man Air Force Test unit-vietnam (AFTU-V) w"ithin the 2d Air Divi-
+sion in November 1962. TLre dominant USAF feeling at this time was that

the Army was trying to build tta unilateral caset' for the Howze Board
L4

concepts. During the previous summers, the Army Tactical Mobility

Requirements Board, or the Howze Board (Lt. Gen. Hamilton H. Howze,

chairman) had articulated the Armyts plan to form airmobile divisions

* For aetaits on earry usAF and service testing activities in south
Vietnam including the question of the relative effectiveness of armed heli-
copters see Jacob Van Staaveren, USAF Plans & Policies in South Vietnam,
1961-1963 (AFCHO, June t96b), CtralT-r VT-
+ Predecessor of Seventh Air Force.
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under the t'air assault" concept, using great numbers of helicopters

combined with airborne units. The Air Force viewed this as an Army

attempt to take over the close support air misslon. It was in light of

the increasing conflict between the two services over testing that the

JCS in early 1963 recommended to Secretary McNarnara that all testing

in South vietnam be controlled by a single organization under the

Commander, U. S. Militarv Assistance Command, Vietnam (COMUSMACV)'

The Defense chief agreed and in April 1963 he directed that approp.t",:_
t3

plans be prepared by the Joint chiefs in coordination with the DDR&E.

(*f,|x* Subsequently, Adm. Harry Felt, Commander in Chief'

Pacific Cornmand (CINCPAC), submitted an implementing plan which was

later revised to include suggestions made by the services, the Joint Staff,

and the DDR&E. Both the Army and the Joint staff wished to reduce

ARPATs inroads into service testing activities and responsibilities. Also,

the Army wanted its concept team in Vietnam to continue an effective test

program. The Air Force--which had argued at the time of the establish-

ment of the Armyrs concept team that testing in Vietnam was diluting

direct U. S. assistance to Saigon--recommended that all testing be stopped

in Vietnam. On 23 October 1963, in a memorandum to the JCS, General

LeMay stated that t'military test activities in Vietnam are detrimental to

combat activity, contribute to delay in training of the Vietnamese.. . and

should be discontinued as soon as practicable. t' He proposed that the Army'

Air Force, and joint evaluation and test units be phased out and that ARPATS

t t16
activities t'be reduced to the very minimum.

srffi In December 1963, after the Joint chiefs found they could

not agree on the approach to take with regard to Vietnam test activities,

(Thi



the decision was left to Gen. Maxwell raylor, chairman, JCS, on which

changes to incorporate in a proposal to be sent to OSD. Although

General Taylor accepted some usAF administrative changes, he atrso

approved an Army suggestion which eliminated a requirement that test

projects containing roles and missions issues be sent to the JcS for

decision. Thus, ttris critical responsi.bility was shifted to GINCpAC at

which level COMUSMACV could more readily assert a major Army

influence. The Air Force had lost this battle.

Joint Research and Test Activity

(ffi Or. Brown accepted General Taylor's proposed terms of

reference and the JCS published them on 11 February 1g64,. establishing

the Joint Research and Test Activity (JRATA) under MACV as the single,

unified test agency. It replaced the JOEG and incorporated the ARpA

field unit, the Armyts concept team, and the Air Force Test Unit in

vietnam. "' Th" JCS directed JRATA to emphasi ze the "direct improvement

of combat capability for the foi^ces involved, t' thus leaving long-term

development to be accomplished elsewhere. only equipment that required

the vietnamese combat environment was to be tested in-country. A1so,

in accordance with osD instructions, the new joint test agencies were to

avoid controversial roles and missions projects and select only those that

promised to be of immediate value to the counterinsurgency effort in
t7

Vietnam.

x' JRATA actually replaced the JOEG on 23
Brig. Gen. John K. Boles, Jr. (who headed
General Boles, as JRATA Director, served
to COMUSMACV responsible for all matters
developments.

Apri.I 1964 with Army
JOEG) as Director.

as the pri.ncipal staff officer
relating to RDT&E and combat
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(Ctff.# In approving formation of the Joint Research and Test

Activity in Vi.etnam, Mr. McNamara again restated the importance of the

unique Southeast Asian environment. He hoped that the services could not

only better the performance of the Vietnamese, but could also gain valuable

experience in COIN operations and doctrine that could be applied to research,

development, testing, and evaluation in circumstances and locales other than

Vietnam. He envisioned that country as a laboratory for counterinsurgency

RDT&E.

€tn|ilfh Combat development (CD) and RDT&E objectives in Vietnam

were aimed at enhancing the COIN capabilities of Vietnamese and U. S.

forces and providing research, testing and combat development support to

the Republic of Vietnam Armed Forces (RVNAF) and t]:e combined US/RVN

Combat Development Test Center, Vietnam. "' A p"i*" objective also was

to enable the American scientific and mititary communities to develop new

and improved COIN weapons, equipment, concepts, and techniques, and

to evaluate operational and organizational concepts, doctrine, tactics,

techniques, and materiel in the Vietnamese combat urrri.orrn".rt. 
18

C#i The Air Force remained unenthusiastic about establishment

of the new joint activity and did very little testing in Vietnam since it
a

considered JRATA to be dominated by--and oriented to--Army concepts.

In contrast, both the Army and ARPA spent substantial sums to test and

evaluate equipment and concepts in actual combat. Within the Air Staff,

* RDT&E evaluations were concerned with hardware and equipment.
Combat developments pertained to concepts, tactics, techniques, and the
organizati.onal use of equipment.
+ Among tJle equipment tested by the Air Force was the DECCA naviga-
tional system and a tactical air control system. Neither of these tests
proved highly successful.
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some officers felt that the Air Force should either support its own test

unit or eliminate it. Thev believed the Air Force should not have estab-

lished the test uni.t in reaction to the Armyrs program, but rather as a

viable organization which could contribute significantly to solving USAF

R&D problems.19

Sres** In March 1964, during a Joint Chiefs of Staff discussion

of JRATA, General LeMay once again recommended that test activities in

Vi.etnam be halted and the various test units phased out. Although the

other members of the JCS favored a restatement of the majority view on

JRATA, the USAF Chief of Staff succeeded in delaying the statement until

after Secretary McNamarats impendi.ng visit to Vietnam that month.

General LeMay hoped that, during this trip, Mr. McNamara might be

persuaded through personal observations and discussions to discontinue

service testing. However, as it turned out, Secretary McNamara decided

to continue the joint activity. At this point, General LeMay directed the

Air Force to conduct as much of its testing as possible in the Continental

United States (CONUS) or "other appropriate locationsrr outside Vietnam

to avoid interfering with combat operations. Testing and evaluation in

Vietnam would be authorized only when final evaluation of equipment

could not otherwise be completed. As a consequence of LeMayts direc-

tive, the Air Force made only minimal use of its Vietnam test unit
20

during the next 24 months.

@InJune1966,theunifiedtestagencyapproacha1sowas
rejected by Gen. William C. Westmoreland, COMUSMACV. In a message

to Adm. U. S. Grant Sharp, CtrNCPAC, recommending that JRATA be

disbanded, he said ttrat while R&D into various systems had some joint
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aspects' for the most part such activity remained essentially a unilateral
operation of each service and other agencies. kperience had shown, he

reported, I'a wide variation in the amount of resources, emphasis, and

exploitation of the test units by the 
"."rri""".'i21

(i@* As indicated, the At*y and ARpA units had been the

most active, while the Navy R&D Unit in Vietnam (NRDu_V)__established

in February 1965--had made some use of JRATA's services. The usAF

unit had been the least active, arthough in earry rg6b Headquarters usAF

"encouragedt' the major commands to propose weapons, equipment, doctrine,

and techniques for possible evaluation in Vi.trr"-.22
([@ In any event, on 9 August 1966, Admirar sharp concurred

with General westmorelandrs proposal to disband JRATA and asked for
additional information on the future organization of the ARPA R&D Field

unit. on 13 August, General westmoreland repried that the ARpA unit

would keep its "identity" under the supervision of MACV J-g. It would be

responsible for coordinating research and development with the Vietnamese

combat Development and rest center and at the same time provide a point

of contact for the service test units. In early september, the JCS

approved disestablishment of JRATA and recommended to osD that the

service test units be returned to the component commanders and that the

ARPA unit be assigned to MAcv. Deputy Secretary of Defense cyrus vance

coneurred on 23 September, vtrile noting that it was important that MACV

staff supervision be provided to the overall R&D effort.23

(ftnpal) Up to the time of its disestablishment on lb November 1966,

the Joint Research and rest Activity had completed 14 projects and had an

additional 43 in progress. of these, the Air Force Test unit had completed



13

three and had none in progress as of November 1966. 
o' 

ARpArs research

and development uni.t finished four projects and had 33 under active consid-

eration; the Army unit completed four and had seven in progress; and the
24Navyrs R&D unit finished three projegts with the same number in progress.

(hfin# By this time--although the Air Force had adopted several

special research and development approaches, including the Southeast Asia

Operational Requirement (SEAOR) system+--new problems plagued the USAF R&D

effort. In early October 1966, COMUSMACV and the Seventh Air Force corn-

plained that new equipment was being sent to the theater prior to being tested

adequately i.n the United States. Items that did not live up to expectations

.were gravel mines (XM-22), Bullpup missiles (AGM-l2C), M-lgg VT fuze as

used with the F-I05, F-4c radio relay pods, &od forward-looking infrared

(FLIR) sensors. COMUSMACV suggested that such items not be sent to the

theater until they were operation"t.25

(lafl@ According to Headquarters USAF, it had never planned to

send eompletely untested items "until they.had been demonstrated through

tests in the ZI lZone of Interiorl to work satisfactorily and to offer some

potential as a new capability or an improvement in the manner in whieh

we are already doing a;ob." Tt,rsr certain equipment and devices furnished

in response to SEAOR's--such ds forward-looking sensors and the battlefield

illumj.nation airborne system (BIAS)--were intended for and had been placed

into immediate operational use. on the other hand, it had purposely intro-

duced other new items of equipment into the theater for evaluation by

combat units. The risk of failure was worth taking i.f it contributed to the

development of a new system which would subsequently provide greater

combat effectivene"".'U

* AFTU-V was manned by six officers and three enlisted men at the
time of its di.ssolution. In contrast, the Armyrs concept team in vietnam
comprised almost 100 persorurel incLuding several civili.an contract people.
+ See pp 2Q-22.

ru
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II. R&D PROGRAMS AND PROCEDURES

(W In December 1964, DDR&E directed the services to include

substantial RDT&E funding for Vietnam in their fiscal year 1966 budget,

to program even more for fiscal year 196?, and to ttre-examine and improve

procedures for accelerating the identification and flow of developed equip-

ment to U. S. Forces.ttl Peacetime R&D programs and procedures, ttre

services had already realizedr w€r€ not geared to meet wartime demands

for improved hardware. Ttre task tJley faced was a difficult one--to

identify quickly development projects that held the most promise for

enhancing combat capability and then allocate funds to get them under way.

Even after doi.ng this, they still had to make an early estimate of overall

project costs, budget for them, and provide funds throughout the development

2
cycle of the equipment.

ffi Since the initial, tentative nature of U. S. military inter-

vention had not permitted R&D planners to identify long-lead items early

enough to include them in ttre regular budget, the Air Force resorted to an

interim solution. That is, it set up several smal1, special funds--such as

Project 1559--to take care of immediate, urgent requi.rements of USAF

Iimited rvar and spegial air warfar" for""". 
o3

Identifying R&D

(ffi By late 1964, OSD, the

actively examining their R&D programs

changes v/ere necessary to make them

Problems

Joint Chiefs, and the services \ryere

and procedures to decide what

more effective. The final criterion

tr See below, pp 19-20.
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was whether alterations would aid U. S. combat operations in South Vi.etnam.

on 30 November 1964, the JCS requested cINCpAC and coMUSMAcv to

submit a list of problems which required specific R&D solutions. These

problems were to be the subject of an R&D conference of the services to

determine actions to be taken.4

% The list--developed in February 1965 by General Westmoreland

and concurred in by Admiral sharp--identified 6g R&D "requirement/problem

areas. t' In general, it reflected the increasing infiltration of enemy troops and

materiel into South Vietnam and the need for intrusion, listening, and warn-

ing devices along with more effective U. S. night air operations and aerial

surveillance. T?re last required improved night photographic systems which

could produce intelligence of mountainous and valley terrain from an altitude

of about 2' 500 feet. R&D problem areas assigned first prioritl, on the

Westmoreland list included: surveillance; location, detection, and identifica-

tion equipment; communications; munitions; helicopter modifications; and

aircraft modifications including better fire support systems, guns, and

dispensers. Also, there were requirements to develop brighter and longer-

lasting flares without increasing their size or weight and to_procure a

napalm tank which could be dropped from a higher altitude.

ffi*t on I March 1965, while the list was being reviewed by the

services, secretary McNamara reiterated his support for all military

assistance required for south vietnam. He said that cases had come to

his attention in which restraints had been imposed by funding limitations

and stated he wanted it clearly understood that ttthere is an unlimited

appropriation available for financing of aid to vietnam. under no circum-

stances is lack of money to stand in the way of aid to that nation. t'6
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(B rhis was well and good, but the fact remained, as a usAF

conference held at PACAF headquarters noted on 22 March, there was a

dearth of unprogrammed money with which to meet R&D requirements in

sEA. For example, although the lst combat Applications Group supporteo

its short-term aircraft modification projects with "Fast Coin" -on"r, 
o

it had no funds to investigate promising R&D developments which might

resolve long-term special air warfare problems. Too, a proposal to employ

special procedures--such as those used by the Tactical Air Warfare Center

during the 1964 "Goldfiret' exercises to develop and evaluate new equipment--

was deemed inappropriate since it required reprogramming action. Although

the Air Force planr:red to support various R&D efforts under Project 1559, it

recognized that unless more money was forthcoming, other arrangements

would have to be made. Also, the USAF conferees at the PACAF conference

agreed that liaison between the "R&D communitytt and the fietd could be

improved by sending selected usAF technical personnel on temporary duty

to Southeast Asia to obtain a better understanding of specific operational
7problems.

Jojn! R&D Conference

( |il On 24-26 March 1965, a joint R&D conference was held at

CTNCPAC headquarters to determine in what areas the services could

provide research and development assistance to cINCPAG and coMUSMACv.+

At this time' as was noted, it was Air Force policy to conduct ttmaximum

* A small' special fund provided specifically for aircraft modifications
for Vietnam.
+ Present were representative,s
COMUSMACV and the services.
Assistant for COIN and Director
USAF delegation, which included
and Maj. J. W. Bradbury.

of the Joint Staff, ODDR&E, CINCPAC,
Bri.g. Gen. Andrew J. Evans, Jr., Special
of Development, DCS/R&D, headed the
Col. M. E. Marston, Lt. Col. Lewis Watts,
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testing" in the United States |tor other appropriate locations outside of the

RVN to prevent unnecessary interference with the war effort. " F\rrther,

Gen. John P. McConnell, USAF Chief of Staff since 1 February 1965,

reiterated his predecessorrs view that the evaluation of equipment in the

Vietnamese combat environment vsould be authorized only when final evalua-

tion could not be completed by other means. 
S

(fiFt} The Air Force, the other services, and ARPA (Project

AGILE) reported to the meeting on the status of approximately 350 R&D

projects which might conceivably provide solutions to the 68 problem areas.

After some discussion, t'Le conferees decided that technically qualified

service teams should brief COMUSMACV and CINCPAC and, further, that

these teams should provide General Westmoreland with specific information

that he might need to assist in drawing up requirements for new weapons

or equipment. They agreed that the most serious impediments to a

dynamic R&D program were obsolete funding procedures, t,l.e slowness in

meeting equipment requirements, and the complexity of existing t'quick-

reactionl procedures. Also, the conferees noted that many R&D personnel
I

lacked basic knowledge of these procedures.

fm As far as funding rras concerned, there was general agree-

ment that ARPA should support those RDT&E projects which pertained

solely to indigenous forces, although ttre services could provide funds (or

a portion thereof) if they were in some way involved. Where a dual

interest existed, funding could be resolved by mutual agreement between

ARPA and the """r.i".. 
10

x Briefings would cover the following R&D subjects:
surveillance and target acquisition, reconnaissance and
mobility, ambush detection, weapons, and munitions.

Communications,
position fixing,

fThis paee is €elliElltiEllillAl-l-

-
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(lWl Several months following the R&D conference at CINCPAC

headquarters, the Air Force convened a meeting at the pentagon on z-4

June 1965 to identify organizati.onal, procedural, and funding devices rvhich

might "improve the USAF response to Southeast Asia technical support and

operational requirements. " In attendance were officials from Headquarters

USAF, PACAF, TAC, AFSC, the Air Force ,Logistics Command (AFLC),

and COMUSMACV (JRATA).U

(Frul Among the decisions made at this meeting were that the 2d

Air Division operations staff should be strengthened and that the Air Force

test unit in vietnam should evaluate new equipment only when in-country

testing was required. Equipment tested in the coNus would be deployed

directly for operational use whenever possible. The conferees recommended

that AFSC and rAc organize liaison offices within the 2d Air Division. 
12

The AFSC office, subsequently established on 6 July 1965, was made

responsible for providing technical assistance to the 2d Air Division in

formulating operational requirements and helping the AFSC staff to orient

its R&D effort. The goal was to improve response in fulfilling operational

needs of theater tactical "i" fo"."".13

C@ Also, the conferees decided that a special procedure was

needed to identify a requirement, recommend a solution, and initiate the

necessary actions to provide the improved equipment. The aim was to

speed up the entire process. The procedure finally adopted was based on

southeast Asia operational Requirements--the sEAORrs--which were to be

submitted by 2d Air Division simultaneously to cognizant commands and
L4

Headquarters USAF.
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Warfare Centerrs t'Fast

t'Fast Photort and "Quick
tb

that:
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the conferees revi.ewed and found the Special Air

Coin" and t]le Tactical Air Reconnaissance Centerrs

Reactionl funding procedures adequate, they noted

reconnaissance
and counter-

War,

...the fulfillment of these requirements involves
reprograrnming, the money comes tout of our hidel
and, if the amount involves more than a $2 million
adjustment to the budget, approval from DOD and
Congress is necessary. A source of uncommitted
procurement funds could i.mprove responsiveness and
leave funded programs unmolested.

Project 1559

(||@ In response to an AFSC request for t'quick reaction pro-

gramming and fundingl for limited war and special air warfare R&D,

Headquarters USAF on 6 January 1965 issued a directive which established

Project 1559. Allocated an initial $500,000, it was designed to provide a

small fund from which money could be withdrawn rapidly to support testing

and evaluation of existing equipment or to exploit technical advances for

limited and special air warfare forces. Expenditures were increased to

$851,000 in fiscal year 1965 and 97,450,000 in fiscal year 1966. Four

milU.on dollars was allocated the project in fiscal year 1967. Headquarters

AFSC was authorized to approve R&D tasks whose costs did not exceed

T
$25,000. For tasks requiring greater expenditures, Headquarters USAF

authorization was ,r"udud. 
16

(frfup Project 1559 funds supported efforts to fulfill specific

Southeast Asia requirements or advanced tactical warfare technology.

ffia special fund to accelerate promising
projects, t'quick Reactiont' to improve electronic int elligence
measures equipment.
+ AFSC delegated this authority to the Deputy for Limited
Aeronautical Svstems Division.
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Approximately two-thirds of project resources was devoted to exploiting

technology and one-third to evaluating existing equipment. Although not

designed solely for Southeast Asia, the project did produce the quick

response desired by Headquarters USAF to meet Vietnam needs. For

example, during fiscal years 1965 and 1966, the following short-term R&D

projects were funded by Project 1559 in support of Vietnam forces: Wild

Weasel radar homing and warning (RHAW) equipment; aircraft fuel tank

fire suppression; aircraft crash removal sling; FLIR testing in Vietnam;

improved fiying clothing and survival equipment; QRC-160-1 electronic

countermeasures (ECM) pod modification; and intrusion alarm devices for

perimeter defense. 
{'1?

The Air Force Establishes SEAORTS

(lllfll In accordance with a 6 July 1965 directive issued by

Gen. wilriam H. Blanchard, usAF vice chief of staff,*,h" suAoR proce-

dure was adopted whereby the 2d Air Division identified and forwarded its

immediate requirements simultaneously to PACAF' AFSC' AFLC, other

cognizent commands, and Headquarters USAF. The objective was to obtain

rapid decision-making and response. On receipt of a SEAOR, while

PACAF investigated its validity, AFSC's Aeronautical Systems Division office

(Deputy for Limited War) prepared a Best Preliminary Estimate (BPE).

Should the SEAOR be validated, the BPE would then be forwarded to

Headquarters USAF for review. If approved, the need could be

,l! For a complete
Appendix 2.
* For details on
Logistic Plans and
1967), Chapter I.

list of Project 1559 tasks through August 1968, see

General Blanchardrs directive, see WoIk, USAF
PoU.cies in Southeast Asia 1965 (TS)' (AFCHO, June

Ill':r*



2L

fulfilled by either modifying existing equipment already in production or
IB

undertaking to develop new requirements.

ru) General Blanchard's directive was a direct result of the

.Iune 1965 conference at USAF Headquarters which recommended that an

expedited procedure be established. Without it, war requirements would

have to be processed through normal channels in accordance with Air Force

Regulations (AFR) 5?-3 or 5?-4 (for Class V modifications). Documented

only by the 2d Air Division (by its successor, Seventh Air Force, after 8

April 1966), the SEAOR's were designed to be completed in a relatively

short time (about 12 months). Numbered consecutively as required opera-

tional capabilities (ROC's) or Class V modifications, they included proposed

improvements in the following areas: tactical fighters; command arld

control; electronic intelligence/electronic countermeasures (ELINT/ECM);

reconnaissance; munitions; life support and rescue; and airlift, support,

and miscell"tuorr". "l9

f||l16} Unfortunately, in late 1966 and 1967, the completion of

USAF projects was impeded by a dearth of funds and the large number of

aetive SEAORTs. As a result, Southeast Asia operational requirements

were not fulfilled as quickly as originally expected. Part of the clifficulty

stemmed from the submission and approval of long term SEAORTs which

could not be completed i-n a relatively short time. Thus, by the end of

March 1968, 306 SEAORTs had been processed but only 39 were completed,
20

64 were cancelled, and 203 were still active.

* See Appendix
including ROC|s

1 for a complete list of SEAORTs,
and Class V modifications--through

active and cancelled--
February 1968.
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W To deal with this and other problems, a TAC/pACAF/

seventh Air Force working group met between 18 February-l3 March 196?

at Tan Son Nhut AB, Vietnam. The working group recommended that

requirements be clearly established and documented by responsible agencies

in order to reduce the number of SEAORIs, to more clearly establi.sh their

priority, and to determine which required the most money and greater effort.

Following the general officer review of the sEAoR procedures at wright-

Patterson in November 196?, a Headquarters usAF sEAoR Review Board

was established to consider the overall management problem with the

emphasis on approval and funding, especialty within usAF headquarters.

T?re board was scheduled to begin its work in January 1g68.2t

(W Since a central SEAOR fund did not exist, the Air Force had

found it necessary to procure money from a wide variety of sources includ-

ing Project PRovosr (see below) and modification, procurement, and emer-

gency funds. But the process of securing money from supplemental and

emergency funds proved complex and time-consuming. As had been noted,

the Air Force during 1965 and 1966 also often used small I'fast reaction'r

funds including t'Fast Coin" for aircraft prototlrying and testing ($2. 5

rnillion in fiscal year 1966); "Fast Photoil for reconnaissance projects ($2.0

million in fiscal year 1966); and the so-called quick reaction capability

(QRC) for electronic intelligence and countermeasures equipment ($6.2

million in fiscal year 1966). 
22

W) In July 1965,

diting task force to propose

PROVOST

Mr. McNamara created a Vietnam

solutions for R&D problems. Not

support expe-

long after, OSD
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began a special program, designed to meet fiscal year Ig66 R&D needs for

Southeast Asia' which became known as priority research and development

objectives for Vietnam operational support (PROVOSt). "
(trul Acting on Mr. McNamarars guidanbe, on 29 July 1965

Dr. Brown, DDR&E, advised the chairman, Jcs, and the services that it
was a matter "of ttre greatest urgency that'all appropriate outputs from our

R&D programs and all our R&D capability be made available to give

maximum materiel support to our forces in vietnam as rapidly as possible. "

He directed tris Deputy for Tactical warfare programs, Dr. Thomas p.
24cheatham, to review immediately defense R&D programs. on 2 August,

Dr. cheatham asked the military departments to submit a list of weapons

and equipment that could be made available in the near future as well as

programs that might be accelerated and initiated. T?ris marked tlle begin-

ning of PRovosr and produced an Air Force request on 6 August for

$212.9 million for vietnam RDT&E. Initiarty, osD approved g22.9 millionx

in the fiscal year 1966 emergency supplemental budget request submitted to

and approved by Corrg.u"".25
26(|lrup The following indicated PROVOST fund"ing for the Air Force: 

-

Programmed Funds
Supplemental Funds
Emergency F\rnds

(Millions)

FY 1966

$ 00.0
71. I
30.1

Tio-i5-

FY 1967

114. 8
33.0
19.0

16m-

FY 1968

I12.8
24.9
15.9

15'J. 6

x Primarily for forward-looking infrared equipment, night low altitude
proximity fuzes, jungle bomblet, manpack radar, large optics for low
light level television (LLLTV), and cluster and inceindiarv muniti.ons.
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(ff Southeast Asia projects funded through supplemental

or emergency sources during fiscal years 1966 and 1967 were considered

part of PROVOST. Programs that had received money from the basic

budget, but were considered to apply to Southeast Asia were also listed

under PROVOST. These included specific SEAOR's and near-term (up to
427

18 months) "Shed Lightrr projects.

(W In March 1966--with SEA war requirements rising steadily--

the director of defense research established a senior PROVOST steering

group to review Southeast Asia R&D. This group prepared a "master"

list which identified priority requests for new equipment and other requests

for acceleration of equipment already in production or modifications to

existing equipment. The first USAF input to this list was submitted in

April 1966. The senior PROVOST group was responsible for determining--

on a continuing basis--what priority rating and emergency funding would be

given to programs not covered in the budget. USAF PROVOST-funded

projects included such items as: installati.on of nose cannons in the F-4;

A-7A modificati.ons; development of Shed Light equipment; modifications to
2B

the B-52; and modifications to the AGM-45A Shrike missile.

(|ffi In late 1966, after reports were received that some items

of equipment were malfunctioning immediately after being sent to Southeast

+Asia, OSD reminded the PROVOST steering group that hardware should not

be deployed to the theater unless adequately tested and evaluated in the

CONUS. This would insure not only that the equipment would work, but

* See Chapter V.
+ Including XM-47
infrared, and F-4C

gravel
radio

mines, AGM-l2C Bullpup, forward-looking
relay pods.



25

also that only minimum testing would have to be done in the war zone. In

this regard, OSD directed that the JCS be provided a list o{ all inadequacies

of any weapon systems prior to their being released for operational .rs".29

Directorate of Technical Applications

(U) On 29 May 1967, an AFSC Directorate of Technical Applications for

Southeast Asia (D-TAFSEA)--also known as Project 1822--was organized at

the Air Proving Ground Center (APGC) at Eglin AFB, Fla., to identify opera-

tional problems which might be solved by near-term interim fixes. The

advantages of locating the Directorate at the proving ground center included

the tactical environment itself as well as the availabilitv of AFSC and TAC

personnel, including a large number of Vietnam returnees. This project

was closely related to the SEAOR process and TACrs required operational
30

capabilities program.

(U) Solutions proposed were to be confirmed by construction and testing

of protot5pe equipment wittr the results documented so that procurement

specifications could be drawn up by the appropriate agencies. Funding in

fiscal year 1968--expected to total about $2.0 million--eovered such items as

a modified optical fuze for the Sidewinder missile and improved area denial

mines. In general, the Directorate of Technical Applications worked directly

with industry to find possible solutions to problems which primarily involved
31

munitions, aircraft avionics, communications, surveillance, and support.

(U) Air Force plans for 1968 and 1969 called for the directorate

to continue to identify SEA problems which could be ameliorated by interim

analysi.s, improvisations, and changes of existing technology. USAF

officials hoped most of ttrese interim fixes could be worked out within less

32
than a year.
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III. COUNTERING TI{E NVN AIR DEFENSE SYSTEM

(U) Several weeks after the United States launched its "Rolling

Thunder" air campaign against North Vietnam (N\rN) on 2 March 1965, the

President explained in a major policy statement that Americars objective

was to insure "the independence of South Vietnam and its freedom from

attackil by outside forces. He also stated on 1? April that the United States

would "try to keep [the] conflict from spreading. We have no desire to

devastate that which the people of North Vietnam have built with toil and

sacrifice. We will use our power with restraint...j'Indeed, the air campaign

he authorized proved to be highly selective, featuring clear-cut restri.ctions

on targets that could be struck. In general, the administrationts strategy was

to increase pressure gradually on the North Vietnamese regime rather than

to deliver an early, heavy blow against its important faciUties or resources.

lll eernaps the key Northern target whi.ch lras forbidden to U. S.

fighter-bomber attack was the Hai.phong harbor eomplex, which remained the

enemyrs major facility for importing war materiel from the Soviet Union and

bastern European bloc nations. The critical materiel that poured into the

enemyrs ports included heavy air defense equipment designed to take its toll

of attacking U. S. aircraft.

S-Gp 4 NOFORN) During 1965, one of the most worrisome aspects

of the war was tJre growing sophistication of NVN air defenses, espeeially

radar-controlled surface-to-air missiles (SAMrs) arid anti-aircraft artillery

(AAA). The SAM and AAA threat combined with MIGrs and small arms

* See Jacob Van Staaveren, USAF Plans and
1965 (AFCHO, October 1966), for details of the
campaign.

Orrerations in Southeast Asia
restrained American air
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fire presented Air Force and Navy pilots with a formidable air defense--

one that in 1965 steadily improved over.the rudimentary system of 1964.

As a consequence, the American air effort was degraded as aircraft were

diverted from strike missions to flak and sAM suppression and combat air

patrol (CAP). The heavy, sustained enemy defensive fire lessened the

accuracy of u. s. attacks--even in good weather--frequently forcing the
Ifighter-bombers to release their ordnance at high altitudes.

(|||f This increasingly serious situation affected the entire

American air campaign against the North. By mid-196b, it was clear that

Hanoi, with the help of the Soviet union, was carrying out its plan--announced

in February 1965--to construct complete sA-2 missile installations. The

first sA-2 complex was built in April and by l0 July five had been placed in

the greater Hanoi area. On 23 July, two NVN Fan Song missile fire control

radar signals were intercepted approximately 20 nautical miles (NM) west of

the Communist capi.tal. On the 24th, an F-4C aircraft (one of a flight of four)

was shot down by a surface-to-air missile.2

(tlf:f) Subsequent photography indicated that the North Vietnamese

had built two new SAM sites (numbers 6 and Z) in the area in which the F-4C

had been intercepted. on 27 Jury, 48 usAF F-105 aircraft attacked sites 6

and 7 with a loss of six planes--five to AAA and one to operational causes.

* F-4Crs flew so-called MIGCAP missions against enemy f ighters. In April
1965, to facilitate these operations in areas beyond USAF ground control
intercept coverage, the Air Force deployed three EC-121rs to Tan Son Nhut
AB under Operation t'Big Eyet', primarily to detect enemy planes on airborne
radar and ttcalltt MIG warnings. These EC-l2lts also warned aircraft away
from unfriendly borders. The Big Eye operation later evolved into "College
Eye, t' rvhich comprised expanded missions with more effective equipment
ineluding the QRC-248.
+ The SA-2 was a Maeh 3.5 radar-guided missile providing an effective
kill probability from 1,500 feet to altitudes above the ceiling of USAF
tactical aircraft at a range of about 20 miles.
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Post-strike reconnaissance showed that one site was unoccupied and ttre other

comprised dummy missiles and equipment. On 12 August, a Navy A-4 was

shot down by a SAM in an area which indicated that the enemy was deploying

SAM's outside the Hanoi sanctuary.

ffiTheNVNairdefensesystemincludedacentral1yoperated
early warning network which provided SAM and AAA units tracking data to

help acquire targets. Most individual SA-2 batteries also could acquire

targets by using the Itspoon Restt' or similar search radars. In addition,

the Fan Song fire control radar might be used as a Limited acquisition

radar. Because the Fan Song radar could be held in a ready condition by

discharging radiation into a dummy load (thereby seldom having to radiate),
t<4

it became increasingly difficult for U. S. pilots to locate these sites.

Air Staff Task Force on SAMrs

(Slllflf On 13 August 1965, in an effort to resolve this serious

problem, General McConnell directed that a special task force analyze the

defensive (SAM and AAA) threat and recommend measures for coping with it.

An Air Staff Task Force on SAMrs in Southeast Asia was chartered on 16

August under the chairmanship of Brig. Gen. Kenneth C. Dempster, USAF

Deputy Director of Operational Requirements. Among the basic assumptions

that guided the grouprs study were that: (1) the war in Southeast Asia would

continue, probably at an increased level of intensity; (2) political restraints

on attacking certain NVN targets would not be lifted; and (3) tactical

* The Fan Song featured a continuously
while-scanning radar beams continued to
target, thus searching for another target

sweeping antenna. The two track-
sweep even after acquiring the
while still tracking the first.

(This page'is
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nuclear weapons would not be authorized for use at the present level of
5

fighting.

(Hffi The work of tJ.e task force was infLuenced by the results of

recent "RoUing Thunderrr activity over the North--including the shootdowns.

They indicated that USAF crews had not received adequate warning while

under radar surveillance, that their aircraft lacked electronic counter-

measures equipment and that they found it difficult to find targets precisely

or to fix radar locations. Also, the cycle of processing intelligence,

deciding upon strikes, and actually launching them consumed an excessive

amount of time. These factors--together with the existing bombing con-

straints--made it difficult for pilots to locate and destrov the SA-2 sites.6

ffi*t After a comprehensive analysis of the I'UVU a"t"rr"irr"

environment, current USAF aircraft, tactics, and tJ:e possibilities for

improving equipment in tactical aircraft, the task force reached the follow-
7

ing conclusions:

1. Effective 3600 S-band radar homing and warning
was urgently required by the USAF tactical force
in SEA.

Tactical electronic intelligence (ELINT) equipment
had to be improved.

No all-weather reconnaissance svstem existed
in SEA.

Improvements should be made in strike and
reconnaissance tactics.

Self-screening and stand-off ECM was required.

Airborne communications security was inadequate.

An improved navigation system was needed for
all-weather target location.

Tactical fighters possessed no means of recording
strike results.

2.

3.

4.

5.

6.

o

8.
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t|# In view of these deficiencies, the Air Staff Tlsk Force pro-

mulgated a series of short and long term recommendations. with regard

to RHAW devices, of immediate importance was the necessity to test and

evaluate receivers and vector systems in order to provide 3600 warning in

the s- and c-bands along with adequate homing. concomitantly, jamming

techniques and ECM pods required testing and evaluation. Ttre group

specifically recommended that flight testing of the F-100F (vector/IR-l33

homing) prototype be expedited along with determining the best tactics for

employment. F-100F and F-105F modifications also were recommended so

they could be used in the role of t'hunter-killerst'against the sA-2 sites.

Long term proposals included developing, testi.ngr and evaluating advanced

navigation, RIIAW, ECM, ELINT, and other systems in order to improve
B

substantially the usAF capability against the Hanoi defensive network.

(W In late August,the Air Force Council--and on B0 September,

General McConnell--approved the task forcers conclusions and recommenda-

tions. The chief of staff specifically approved acquisition of 3600 RHAW

equipment, development of prototype hunter-ki11er-F-100F1s equipped with

various detection devices, and conversion of an F-105 to ar. EF-105F config-

uration by installing homing, warning, jamming, and ELINT apparatus. He

also directed the Air Staff to modify and test QRc-160-l ECM pods, procure

a limited quantity of KA-60 panoramic cameras, and accelerate the instalia-

tion of LORAN D avionics in the F-100, F-10S, F/RF-4, and the RF-10i" For

the longer term, he approved development of advanced RHAW and reconnais-

sance equipment. on 2 october 1965, the new secretarv of the Air Force,

Harold Brown, concurred in these proposals, but requested that the F-105

not be converted until the F-100F hunter-kiLler tests had been evaluated.9

* Brown, formerly DDR&E, became Air Force secretary on I october 196b.
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{fuffi$ In accordance with the Chief's direction, four F-100F. air-

craft--designated "wild weasel I"-- were modified to carry special equipment.

This included the APR-25 vector RHAW receiver to detect s-band signals

(emitted by SA-2 fire control radar and early warning/ground controlled

intercept radar), and C-band signals (from improved SA-2) and the X-band

airborne intercept radar. They also were equipped with the APR-25

(WR-300) L-band warning receiver to indicate missile guidance emissions,

and the IR-133 panoramic recei.ver that could detect S-band signals at a greater

range than the APR-25. The KA-60 panoramic camera and a dual track

tape recorder also were i.nstalled in the Wild Weasel I aircraft. 
10

ffi From 11 to 18 October 1965 the four modified F-l0OFrs

underwent an accelerated test and traini.ng program at the USAF Tactical

Air Warfare Center, Eglin AFB, Fla. The special Eglln radars (SADS-I

and SADS-2) simulated the S- and C-band NVN Fan Song radars. The test

results showed that crews could detect the SADS radars from a distance of

220 NM at 10,000 feet and 40-50 NM at 150 feet altitude. Whereupon, the

four aircraft were deployed to Korat, Thailand on 25 November and assigned

to the operational control of the 388th Tactical Fighter Wing. They began to

fly missions on 3 Deeember with the primary objeetive to seek out and

destroy SA-2 installations. Providing threat warning to strike planes
t1

and ELINT collection were secondar;r missions.

tfrfr$ In late 1965, the appearance of a growing number of SA-2

installations prompted the Air Force to increase the number of Wild Weasel

I aircraft to seven while also planning for depto;rment of seven Wild Weasel

III F-105F's. This decision was made by the Air Council on 30 December

1965 and approved by General McConnell on 6 January 1966. The F-105F's
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would be equipped with the same RIIAW apparatus as the Wild Weasel I air-

craft. The three additional F-100Fts were modified by 24 January 1966 and

deployed to tJle theater in late Febmary. Modifications for ttrree F-105Frs

were completed on 23 February and five were deployed to Southeast Asia by

mid-April 1966. USAF planning also called for deploying four WiId Weasel IV

F-4Cts to Southeast Asia in mid-1966, but this program never materialized. 
12

(alffl The Wild Weasel I missions flown from Thailand beginning in

December '1965 were part of the ttlron Handt' anti-SAM air campaign. 
* 

The

F-100F radar homing and warning equipment was operated by an electronic

warfare officer in the back seat of the aircraft. So-called ttsearch and de-

stroy" tactics were developed for the Wild Weasel I missions. The strike

force or flight included one Weasel F-I00F carrying two rockets and 20-mm

ammunition and normally leading three F-l05rs, each armed with two rocket

pods and ttrree 500-or ?S0-pound bombs. The F-100F, as the hunter aircraft'

attempted to home on SA-2 radar emissions by flying a planned track between

4, 500 and 15,000 feet while the electronic warfare officer monitored the

special RHAW eguiprnent. During the search, direct homing or a circular

approach might be used. The F-105 killer aircraft trailed the Wild Weasel

by about 15 seconds. After acquiring the target electronically, the F-100F

would then attempt to acquire it visually and mark the target with rockets.
13

Using the mark, the killer F-105's would deliver their ordnance.

(!IHl Wease1 planes utere also employed as a threat warning

source by accompanying strike aircraft and alerting them to stay above

* Iron Hand was originally organized in early August 1965 as a special
F-105 ground alert force designed to strike newly uncovered SAM sites.
This concept proved unsatisfactory and in a matter of days the role of
these Iron Hand aircraft was changed and they began searching for SAM
locations over the North.
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ground fire enroute to the target. In addition, ELINT missions were flown

by EB-66rs with the collected information used to plan future search and

destroy missions. Infrequent ELINT missions were flown by lone Weasel

aircraft along the NVN borders to gather data and familiarize crews with

the signal environment. Starting on 3 April 1966, after the F-100Frs

(and the F-105rs) were equipped with the AGM-45 Shrike missile, the Wild

Weasel planes themselves began attacking the Fan Song fire control ""dt.". "

If feasible, a dive delivery of the Shrike rras made by the lead aircraft

as the rest of the Weasel flight maneuvered as before for a homing run

t4
and attack.

flffifll. Between late November and 23 December 1965, the F-100Frs

helped to develop operational tactics and gain experience on Iron Hand

missions. However, poor weather in the target areas during this period

led to cancellation of many sorties and hampered others. During the

bombing truce on 24 December 1965-30 January 1966, all Iron Hand sorties

were halted and the Wild Weasel aircraft flew only 49 ELINT missions

over Laos and the Gulf of Tonkin. Poor weather between 31 January and

late March again interfered, although two SA-2 installations were attacked-

In April and May the vueather improved and five SAM installations were
15

hit with heavy damage inflicted on three of these sites.

ttrrlsq From December 1965 to 15 May 1966' 394 Wild Weasel I

sorties were actually planned but 247 were cancelled, primarily because

of poor weather in the target area. The 14? Iron Hand sorties actually

* The missile was first caruled on
but a malfunction prevented launch.
18 April.

a combat sorti.e on 3 April 1966,
The first launch occurred on
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16
flown included the following:

Runs on SA-2's
Weather Prevented Runs
Insufficient Fan Song Activity
Mission Change
Equipment MaUunction

29
29
930

5
1

The 29 attempted Wild Weasel runs

SA-2 Sites Attacked

147

t7
broke down as follows:

Fan Song T\-rrned Off During Run
Weather Aborted Run
Run Aborted Because of Restricted Area
Aborted Due to Malfunction

l3
10

3

2

I
29

of the 13 sites actually attacked, SA-2 batteries were seen in only five

cases because of enemy camouflage. Through 23 July 1g66, ten sA-2

sites had been destroyed or damaged; six sA-2 vans were probably damaged

by Shrike missiles; five AAA sites had been destroyed or damaged; and ll
AAA radars were probably damaged by the shri.ke. Two F-I00Frs and two

wild weasel rtr F-105Fts were rost in combat and one F-100F to engine
18

failure.

fft As indicated, the most serious handicap facing the wild

weasel force was its inability to visually acquire targets, most of which
I

were camouflaged. ' Bad weather was an important factor as was a 4, bOG

foot altitude restriction imposed on weasel aircraft for safety reasons.

Also, the lack of ranging eguipment forced the F-100Frs to come in close

to an sA-Z site and then pull up to acquire it visually, a tactic which made

* Including Fan song emissions from restricted areas where usAF air-
craft could not penetrate.
+ some missile installations were completery hidden in wooded areas
or camouflaged to look like small villages.
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the aircraft vulnerable to ground fire. In addition, target restrictions

prevented USAF aircraft from attacking various batteries, which eased the

enemyrs problem since he was apparently aware of where the Wild Weasels

operated. Too, he undoubtedly obtained maps from downed flyers which
19

indicated the restricted areas.

ff Nevertheless, although Wild Weasel aircraft were not

answer to the missile threat, they did aid the U. S. air campaign and

20
the same time made NVN defensive operations more difficult.

Night Song Study

(||P Even as the Air Force employed new anti-SAM and anti-

AAA equipment during 1965 and 1966 and continued to explore advanced

measures for eountering the NVN defensive environment, the North Viet-

namese improved their defenses. A continuous flow of Soviet and Chinese

weapons made the enemy even more formidable and by early 1967 it had

developed an almost complete ground-controlled intercept (GCI) system for

the entire country. A1l critical areas were covered by SAM missile control

radars and AAA fire control. Also, ao early warning radar network was

developed and--along with improvements to the GCI, AAA, and sA-2 Fan

Song radars--could be expected to increase in effectiveness in the near

future. North Vietnamts important Red River delta was especially heavily

protected by surface-to-air missiles.

ffi In view of these developments, on 10 January 196? Deputy

Secretary of Defense Vance requested the Chairman of the Joint Chiefs of

Staff and the service secretaries to re-examine the U. S. tactical air

campaign against the NVN defensive network. Mr. Vance observed that

the relatively low U. S. tactical aircraft attrition rate might be more

the

at
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difficult to maintain if the enemy continued to improve his air defenses.

He specifically pointed to the continuing NVN improvements in the area of

pilot training and MIG utilization, air control and integrated use of SAM's

and MIGrs, use of radar controlled weapons and flak traps, and modified

SA-2 defenses. Although he noted the overall satisfactory U. S. loss rate,

he was concerned with the 'trelatively high aircraft attrition in some areas

of route packages V and u't. rt* 21

On receipt of Mr. Vancets comments, the Chair-

man of the JCS established a study group to re-examine the air effort

against NVN defenses. The so-called Night Song Study Group was under the

direction of Maj. Gen. John B. McPherson of the Office of the Director of

the Joint Staff. In its report dated 30 March 1967, the Night Song group

stated that the enemv hrd22

expanded the capabilities of his air defense system faster
than we have intensified the effectiveness of measures
against it. This he has done while, at the same time,
achieving substantial accommodations to the other effects
imposed by the overall air campaign, in other segments
of the NVN national structure. The principal factor which
has enabled him to do both of these is that his hignest
capacity avenue for importation of war-supporting essentials
has remained exempt from attack. Other restraints in our
application of graduated pressures have contributed.

@ The report went on to note that better American

equipment, munitions, and tactics--as important as they were--could not by

themselves assure a substantial improvement against the NVN defense until

a sustained and coordinated air eampaign was conducted against the complete

enemy target system, especially the facilities used to import and distribute

the war-supporting essentials from the Soviet Union and Comrnrr.rist Cfri.r".23

* Route packages
including the Hanoi
Chinese border and

V and VI comprised the area north of latitude 20-31 N--
and Haiphong areas--extending east and north to the
west to the Laotian border.
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fiilfl@ Nevertheless, the Night Song study reiterated the need for

improvements and advances in U. S. equipment to increase the effectiveness

of USAF aircraft over the North. The report noted that the two principal

limitations of RIIAW systems were the inability to determine! accurately the

range to the target radar and the difficulty of fixing precisely enemy radar

frequencies, especially in an area where there was a high density of

similar radars. Accelerated development of the inverse LORAN technique

was recommended to counter all pulsed radars in the S- and C-bands. The

report also stated an'rurgent requirementtt for the following items: (1) QRC-

160-8 pod (S- and C-band) for greater power and wider frequency coverage;

(2) ALQ-81/100 (S- and C-band) unit for deception jamming; (3) the QRC-335

deception repeater and fuze jammer to counter SAM and AAA radars and

missile fuzing; (4) QRC-314 missile fuze jammer; and (5) modification to
24

the X-band pod to counter the X-band SA-3 radar.

tlfnp!fr In general, the reportrs major proposals emphasized ttre

need for night and all-weather equipment in more aircraft along with the

t'highest priority" for RIIAW and self-protection countermeasures for all U. S.

aircraft flyrng over North Vietnam. Beyond fiscal year 1968' it was proposed

that the development of optical countermeasures be accelerated and that

LOR3.N C/D receivers be installed in USAF strike and attack aircraft.

Development of infrared (IR) equipment to detect missiles and IR counter-
25

measures to deflect IR missiles in fLight was also recommended'

Underlying the entire Night Song analysis was the con-

clusion tJ:at restrictions against attacking targets in populated areas--thus

excluding criti.cal elements of the NVN defense--had made the U.S. air

effort much more difficult. These constraints, the report noted, tthave
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diluted the effectiveness of U. S. tactical airpower and have tended to channel

u. s. air operations i.nto general patterns which the enemy can more easily

anticipate. t' Since the most important weakness of the enemy was his total

dependence on external sources of supply, the group proposed a ttbroad air

campaigntt be started--to include the mining of deep water ports and *re

Gulf of ronkin--to reduce the flow of war materiel into North Vietnam. At

the same time, it stated that alr sAMrs, AAA,and radars could not be

destroyed because they were both numerous and difficult to locate accurately

and that further, a t'conclusivetr campaign against the defense could not be

waged because the United States did not have the nonnuclear weapon systems

or munitions to mount a successful campaign. The report mentioned a

shortage of the most effective weapons and fuzes required to destroy enemy
-o6guns and SAM's. "

Aftermath of Night Song

,r# After reviewing the Night Song report, Deputy Secretary

of Defense vance asked ttre secretaries of the Air Force and Nawy to

"assuret' him that present R&D programs and technological effort were

properly focused toward the trearliest possible resolutiontt of the problems

discussed in the report. Secretary Vance was particularly connerned wittr

the indications that the services ctrd not possess the nonnuclear weapons

and munitions needed to conduct a comprehensive offensive against the

enemyrs defenses and tJ:at the U. S. capability to mount night and all-

weather operations was inadeqrr"t.. 
27

* On this point, see Herman S. Wolk, USAF Logistic Plans & Policies
in Southeast Asia 1966 (AFCIIO, Oct 196?), Chapter II.
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tFSecretaryBrownrep1iedon21Septemberthatarryassurance

as to the adequacy of current developmental programs "must always be given

with qualifications. " He observed tJ:at Air Force research and development

was the result of a process of rigorous selection based upon budgetary and

28
technological factors :

Although the total funding that is identifiable to
solutions of problems highlighted in the Night
Song Study appears to be commensurate with the
allocation of industrial and technical resources
to the national involvement in SEA, more money
and higher priorities would have to be applied
to accelerate certain programs and initiate others
before I could give the assurances I feel are
desired.

Dr. Brown advised that much of the USAF developmental program had been

reoriented toward the needs of Southeast Asia, despite funding difficulties.

An influx of additional money, he said, would ttimprove the pacett of research
r9

and development. ''

Electr:onic Countermeasures

fru The uSAF campaign against the NVN defensive

network was multi-faceted, including not only RIIAW equipment and tactics,

but also electronic countermeasures and intelligence programs. In 1965,

the burgeoning enemy defense opposing the USAF Rolling Thunder strikes--

featuring radar-controlled SAMts and guns--presented the Air Force with

perhaps the most sophisticated and concentrated defensive system ever

faced by the United States and thus forced a re-examination of its ECM

equipment and tactics.

H The Air Force divided ECM into two categories--support

and self-protection countermeasures. Support ECM was provided primarily

by the USAI' EB-66's with stand-off jamming equipment designed to counter
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early warning/ground control intercept (EW/GCI), SAM, and AAA radars.

SeU-protection countermeasures were designed for use by strike aircraft

against SAM and AAA r*d".".30

ffre) Between April and September 1965, nine RB/

EB-66rs were deployed to Vietnam (Tan Son Nhut) and Thailand (Takhli)

as the 41st Tactical Reconnaissance Squadron in order to give ECM/ELINT

support to Rolling Thunder missions.to Th" EB-66's, as originally employed

in Southeast Asia, orbited just outside the lethal range of the SAMrs while

jamming the SAM/AAA radars. To obtain the maximum protection afforded

by the jamming, strike aircraft had to stay between the EB-66 and the

SAM, but this tactic limited their target approach routes. In late 1965, as

the number of SAM installati.ons increased and the enemyrs camouflage and

mobi.lity improved, the EB-66's became less effective. Although the Northrs

EW/GCI equipment could be degraded in varying degrees in a specific local-

ity, the entire enemy air defense system could not be suppressed. With air

defense filter centers, the North Vietnamese could still maintain overall

tracking of the raid--even in the area under direct jamming from ECM air-

craft--by employing unjammed radars, communications t'crosstell, tt ground

31
observers, and strobe cross-plots.

In late 1965 and 1966, as more MIG's appeared

over the North to challenge USAF strike pilots (along with the enemyrs use

of increasingly sophi.sticated defensive equipment and integrated tactics),

the EB-66rs became more vulnerable and were driven farther back from

* The data obtained by these aircraft revealed the increasing integration between
MIGts and enemy GCI along with the placement of early warning and height
finder radars in North Vietnam. The EB-66's were augmented in 1965 by
three EC-121D t'Big Eyeil aircraft and four EC-1308 "Sj.lver Dawnt' craft.
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the major target areas. After an EB-66 was shot down on 2 April 1967,

orbits for these aircraft were moved back from the t'high threat areas. "

During the remainder of 1967, they were used only infrequently and then

for shallow penetrations. Thus, as the EB-66 declined in effectiveness--

especially against the frequencies of the SAM/AAA radars--major emphasis

was placed on jamming acquisition GCI radars. AIso, these aircraft

,.t'

Pod Development

ffi In September 1965, the Air Staff Anti-SAM Task Force

observed that ECM for USAF fighter craft over the North was actually

"non-existent. " At tfie same time, it also noted that a t'marginalil ability

was possessed in stand-off jamming. According to the .upo"t,33

... tactical fighter aircraft do not possess self-
screening ECM devices. This seriously limits the
freedom of action desj.red and required by fighter-
bomber crews. Equipping fighter-bomber aircraft
with self-screening ECM devices yill make them
less vulnerable to the SAM and AAA threats.

{fl) For the immediate future the task force recommended

equipping tactical fighters with noise jamming and deception countermeasures.

It proposed that tJle barrage noise-jamming QnC-160-1 ECM pod be modified

for use against the S-band SA-2ts. As of September 1965, TAC possessed

100 of these pods and the task force estimated--after modification atrd

testing--they could be delivered in less than a year for use on F-100rs,

RF-101rs, F-105rs, and F-4C's. It recommended ernploying the ALE-29

ehaff dispenser on tactical fighter and reconnaissance planes. As far as

stand-off jamming was concerned, 8-668 "Brown Cladlet' aircraft with
34

multiple jammers were proposed for deployment to Southeast Asia.

fitlFll For the longer term, the QRC-160-8 ECM pod appeared the
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most promising against the SAMrs and AAA guns since it could respond to

multiple threat radars and was compatible with the F-100, F'-105, and the

F-4C. The possi.bility of employing the QRC-249B countermeasure pod, fuze

jammers, retro-directive jammihg antermas, and the Haber pneumatic chaff/

IR flare dispenser was also 
"*plo"ud.35

(Ftim The QRC-160-I pod was preset on the ground to

counter the S-band Fan Song and Fire Can (AAA) radars. In September and

October 1966, the pod was tested in combat flights ov€r North Vietnam by

F-105's (one pod on each outboard wing station) of the 355th Tactical Fighter

Wing at Takhli. Missions were flown in heavily defended areas and indicated

that pod-carrying aircraft were not tracked and fired upon by SAMrs or AA,A..

The pods were then introduced in number in late 1966 and by I January 196?

all strike ai.rcraft flying into high radar density locations carried th"*.36

(?Src In March 196?, the Night Song Study Group report

noted the urgency of equipping USAF tactical strike aircraft with protective

devices and recommended using the QRC-160-8 pod which had higher power and

provided wider coverage compared to the 160-1 pod. By early 1968, the 160-8

had been used effectively in the theater, demonstrating more flexibility than

the QRC-f60-1. Also in 1988, the Air Force deployed the QRC-335, a decep-

tion repeater and noise jammer to work against SAM and AAA radars. This

new pod showed promise of giving more protection to aircraft flyrng over the

North. Also under active development were the QRC-288, designed against

C-, S-, L- and X-band radars; the QRC-314 missile fuze jammer; and an

advanced S- and C-band stand-off jammer. Irr addition, USAF planners were

studying an advanced tactical electronic warfafe system (ATEWS), which

included jammers and passive receivers, for use against the entire enemy
3?

radar threat from early warni.ng to terminal guidance radars.

+ However, the ECM pods sometimes jammed RHAW equipment as well as
the enemy radars. Pod-equipped,,.airqraJt also experienced i.ncreased fuel
consumption.
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IV. DEVEI,OPMENT OF CONVENTIONAL MUNITIONS

€lf,p*l As noted in Chapter I, from the end of the Korean War

until after the Kennedy administration assumed power, the Air Force

emphasized nuclear weaponry rattrer than conventional munitions research

and development. This trend was dictated ,by the prevailing basic national

security policy and was reversed only reluctantly after that poli.cy changed

in 1961. For example, AFSC proposed to Headquarters USAF in late 1961

that it be authorized to start a $40 million nonnuclear munitions develop-

ment program. But the Air Force ori.entation at this time was still

nuclear; in 1961 it was deeply involved in deploying its AtLas and Titan

ICBMTs and had barely begun to test fire its Minuteman. It was against

this background--after the AFSC request had been reviewed by the Ajr

Staff and at the Secretarial level--that Systems Command was di.rected to

program only $15 million in fiscal year 1963 for conventional munitions

1
R&D.

freJUfif) During the early l960ts, TAC had frequently asked for a

strengthened conventional munitions develOpment program to make up for

the lengthy period--almost a decade--in which it had been afforded Iow

*priority. * Ir, ,.i"* of what happened in Viehram during 1964-196?, it is

painfully ironic to realize that TAC had recognized the need to improve

conventional munitions, but the necessary money to develop and produce

ttrem was not forthcoming. For example, in 1960-1962, the Air Force

F-GffiFf-gog, TAC reiterated t]lat it was still relying too heavily
on the 750-pound bomb.
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lacked not only advanced air-to-surface missiles* and anti-vehicle and anti-

personnel ordnance, but also equipment which could locate the enemy in the

jungles of Vietnam and fuzes which could penetrate the canopy without

detonating prematurely. Consequently, when the United States entered the

Vietnam war in force it did so with a serious shortage of precisely tJle kind
2

of conventional war munitions and equipment needed in Southeast Asia.

Inadequacy of Munitions

(14 During 1963-1965, when the United States became fully

committed to the war in Vietnam, the Air Force possessed some stoekpiled

iron bombs from World War II and the Korean War plus some general pur-

pose bombs developed after 1953. Too, some developmental work had been

done on low level dispensers for fragmentation bomblets, but an entire

family of new dispensers had to be deslgned and produced. In general, as

the 1962 Cuban missile crisis pointed up, the conventional war stockpile and
+3

existing production lines were inadequate to meet the need.

(|lry* Problems arising from the use of the older munitions

appeared soon after large-scale air operations began in early 1965. Air-

crews discovered that such munitions dropped from high-performance

aircraft flying at low altitudes frequently resulted in ricocheting bombs:

The problem was corrected by a USAF modification to the Nawy-developed

T-]TF g"t*""i *"aknesses in this area were driven home during the Cuban
missile crisis of October-November 1962, when the Air Force had to turn
to the Navy to borrow Zuni air-to-surface missiles. Other nonnuclear
munitions in short supply during the crisis included 20-mm ammunition,
flre-bombs, and 2.75t' rockets.
+ See Herman S. Wo1k, USAF Logistic Plans g poli"i"s in Southeast Asia
1965 (AFCHO, June 1967), Chapter III.
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Snakeye fin bornb. Also, pilots found that World War II bombs created

structural flutter when their jets approached the speed of bound. To resolve

this problem, the Air Force ordered the design and production of new

ordnance with the proper shape for the speci.fic aircraft. Specialized muni-

tions also were identified as a requirement to meet the specifications of

low speed COIN aircraft (T-28's and B-26ts) as well as jet fighter-bombers.

Dispensers used on jets at speeds of at least 400 knots, it was found, rvere

not compatible with the COIN ai.rcraft. Further:, to counter the enemyts

surface-to-air missiles, steps were taken to acquire retarded bombs which

could be dropped at low levels. However, long before these became avail=

able, pilots discovered that they could evade the missiles at medium

altitudes and avoid the dangerous low altitudes where they became vulnerable

to heavy AAA fire.

tlfr5l Since much of the air campaign was directed against the

enemyrs lines of communications (LOCts), top priority was given to develop-

ment of weapons that could penetrate the jungle canopy and explode on the

ground rather than in the trees. Too, emphasis was placed on so-called

area denial munitions or mines that could stop enemy personnel and

vehicles. What was needed then, according to the Air Force, v/as a

t'familytt of munitions which could accomplish a variety of tasks. 
D

Accelerated Ordnance Program

ffi) As a result of the above requirements, General McConnell

on 29 June 1965 directed that speeific categories of munitions be developed

* See Chapter III, "Countering the NVN Air Defense System. t'



46

as quickly as possible for use in Southeast Asia. This accelerated ordnance

program ilras to emphasize development and procurement of munitions for

special missions. The Chief of Staff stated the new ordnance was required

"to remove major operational deficiencies and to attain improved strike

effectiveness for combat operations in Southeast Asia. " Noting the urgency
6

of the program, he said:

I consider early availability of modern ordnance to
field units o/re of the most vital factors for improving
force effectiveness... it is imperative that this new
ordnance be made available to the field at the
earliest practicable date.

(|||{ Each new munition that promised to improve operational

effectiveness in Southeast Asia was to be proposed for concurrent

engineering development and production. General McConnell directed

that there should be no delay in making arrangements with appropriate

contractors and also that naval ordnance should be reviewed for possible

application to USAF missions. A qualified technical team was to be sent

to SEA to supervise the introduction of new munitions into the theater.

The Chief of Staff directed that the following munitions programs be

accelerated: Missile and hard target ordnance - AGM-I2C Bul1pup,

M-11? retarder, AGM-45A Shrike anti-radiation missile, CBU-3/A anti-

tank, AGM-62 Walleye and the MK-82 retarder; anti-personnel and anti-

materiel - BLV-24|CBU-12 jungle bomb, Sadeye dispenser, Rockeye III,

Dragontooth land mine, napalm-B flame fuel; fuzes - FMU-54 retarded

bomb fuze, FMU-26 multi-purpose, FMU-35 long delay, M-910 proximity'
7

FMU-30 land mine fuze, and the FMU-438 20-mm proximity fuze'

(This
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Flak Suppression Ordnance

(ry As mentioned, in early 1965--coincident with the start of

the American air campaign against the North and the use of SAMrs against

U. S. aircraft--the Air Force possessed only limited flak suppression muni-

tions, primarily the CBU-2. The disadvantages of this munition were

many and included a low-level delivery and restricted area coverage. Al so,

in some cases, premature detonation of CBU-2 bomblets had caused damage

to aircraft. The Air Force requirement was for a munition which could be

released from higher altitudes (6,000-8,000 feet). Indeed, early USAF

experience in air operations over the North indicated that the majority of

Air Force (and also Navy) combat losses had been caused by AAA fire,

often from relatively small ealiber guns, during the attack phase. The Air

Force wanted a weapon that not only could be dropped from a higher altitude,

but that would give wide area coverage. 
S

((Ipl! fn May 1965, in response to this requirement, the Air

Force Armament Laboratory at Eglin AFB began development of the CBU-24

flak suppression munition. F\rnds for concurrent development and production

were provided on 13 May 1965 by a DOD supplemental appropriation for

eontingency programs. Early USAF planning called for a buildup in produc-

tion from 500 units per month in late 1966 and early 1967, to 2,810 units by

July 1967 and 8,000 per monttr by January 1968. The first CBU-24 production

munitions were delivered to Soutleast Asia in March 1966 and the first

cluster bomb was dropped in April.g

fficussionoft,hispoint,seeChapterIII,''Counteringthe
NVN Air Defense System. "

(This page isflF
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(fpfl Although basically a flak suppression munition, the CBU-24

also was partially effective against personnel and light materiel targets. It

weighed about ?50 pounds, resembled the M-117 bomb in shape and size, and

contained approximately ?00 BLU-26 bomblets. During 1966 USAF pilots

were unanimous in stating that flak bursts ceased or were significantly

reduced after the CBU-24 had been delivered. In 196? the Air Foree modi-

fied about 10 percent of these munitions to include a random delay fuze

which would keep AAA gunners from manning their weapons after the first

bomblets .*plod"d. 
10

By March 196?, however, the demand for the CBU-24 had

far exceeded the production. AS a result, it was ttseverely rationedrr and

became one of the most critical items on the SEA munitions supply list.

In March, although production reached 5?0 bombs per rnonth, Headquarters

USAF estimated that it would take another 14 months--after funding approval--

before monthly production reached 8,000 bombs. A monthly rate of 16,000

units could be achieved in approximately 18 months from the date of funding
11

approval. In early 196?, the production/expenditure sehedule $/as as follows:

CBU.24 Jan 196't

Production 520
Desired Expenditure 8050
Forecast kpenditure 700

Jul 1967

2200
8050
t475

Dec 1967

7450
8050
2100

cY 1967

32,640
96, 600
16, 550

(ffi Although it had proved highly satisfactory, the CBU-24 still

did not meet all the requirements of a flak suppression weapon. The ideal

flak suppression weapon, theater commander:s reported' .should be aimed

immediately after a pilot spotted a target and fired as the airqraft moves

off. In response to this need, the 6rr Force developed--and in early 1967

tested--a cluster warhead with the AGM-12C Bullpup. This warhead, which

fri.:.;A a. I :.:$-.r.i'
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held about 800 BLU-268 bomblets, by the close of 1967 had completed R&D

feasibility tests. Operational evaluation in Southeast Asia was scheduled

for early 1968. Also, in July 1967, Headquarters USAF published a develop-

ment directive (Project "Pave Joy") which called for demonstrating two

guidance techniques for the Bullpup--the Martin ACT and the Chrysler DC

systems. At the same time, Project t'Pave Wayt' was formed in order to
12

develop the laser, electro-optical, and infrared guided bombs.

,fuInconnectionwiththetaskofcounteringtheenemySAM|s,

USAF pilots had experienced some success with the AGM-45A Shrike missile

as a SAM radar locator and. suppressor. Also under development was an

improved anti-radiation missile, the so-called Standard advanced radiation

missile (ARM), which featured offset launching, extended r&og€r and a

superheterodyne receiver to provide greater sensitivity. In early 196?,

the Joint Chiefs of Staff recommended a phasedown of Shrike procurement

for SEA from 8, 320 to 7,040 units per month by the end of fiscal year

'st 300 ARM would

be made. In early 1967, the AGM-62 Walleye TV-guided missile was used

over North Vietnam (seven were fired in March with six direct hits
13

reported) with impressive results.

Penetrating the Jungle Canopy

ffFilt Since 1965 the U. S. commanders in Vietnam recognized

that--because of the SEA topography--they would need weapons that could

penetrate tJle jungle canopy and destroy enemy troop concentrations, base

ffith the bomblet warhead was designated the AGM-l2E.
The 80O-bomblet pattern covered an area 600 feet in diameter.
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camps, and materiel targets. Early in the war the BLU-3 bomb was the

pri.mary weapon available and designed to penetrate and explode on impact.

However, the initial experi.ence with this munition indicated that it tended to

detonate in trees or to tumble through the canopy and fall as duds because
t4

the fuze did not receive sufficient impact.

efF6 In order to provide a reliable jungle penetration munition,

the BLU-24 bomb was developed. Designed to be ejected from the same

dispenser as the BLU-3, the BLU 24

until the bomb penetrated through the

entered the SEA operational inventory

that the results were satisf..to.rr. 
15

was configured so as not to detonate

trees to the ground. This bomb

in late 1966 and the pilots reported

Area Denial Munitions

(ffi The major problem that faced ttre United States in Vietnam

was interdiction of the flow of men, supplies, vehicles, and materiel from

North Vietnam over jungle trails into South Vietnam. In early 1965, ttre

Air Force recognized that it was deficient in the kind of area denial muni-

tions that could prevent and delay the enemy movement of men and materiel.

It was believed ttrat, if such munitions were available, they could substan-

tially reduce the overall flow, especially during darkness and bad weather

when most of the enemy infiltration occurred. The development of mines,

especially, which could seU-destruct at a given time, might prove to be a

16
major factor in the U. S. interdiction effort.

(ffi Anti-personnel and anti-vehicle mines had been under

development since 1962. In 1965 the Air Force formulated plans for
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accelerated development specifically of the dragontooth and trip wire anti-

personnel mines. The CBU-28/A dragontooth was a plastic-encased mine,

weighing about one ounce, that could be set off by foot pressure. Designed

to injure, but not kill, it was the only USAF munition which used a binary

liquid explosive warhead. It was also effective against vehicle tires. The

first production mines would possess an l8-hour life (later models would have

longer periods). T?re mines were to be delivered from a.downward-ejecting

dispenser (SUU-I3/A) witfr each dispenser holding between five and six
L7

thousand mines. The F-4C was capable of carrying up to 1? dispensers.

ffi The CBU-34/A trip wire anti-personnel mine was the most

advanced of i.ts tlpe. Weighing less *ran a pound, lt ejected at least eight

wires after hitting tJle ground and could be detonated by anything passing

within its deadly circle. If not detonated within 150 hours, the mine would

l8self-destruct. One B-52 was capable of camying 54,800 mines. Also

under development was the CBU-33/A vehicle land mine with a magnetic

fuze, weighing approximately 20 pounds. In 1965, an advanced supersonic

dispenser for this mine--which was capable of stopping vehicles and tanks--
19

was under development. The F-4C could carry about 300 CBU-33/A mines.

5t@ In late 1965 and early 1966, development, production, and

deployment of area denial ordnance were supported strongly by Secretary

of the Air Force Brown and General Westmoreland. On 13 January 1966,

Assistant Secretary of the Air Force Alexander Flax recommended to

Dr. John S. Foster, DDR&E: (1) remqval of restrictions on advanced anQ

engineering development of area denial weapons; (2) release of $400,000

which had been deferued for the trip wire mine; (3) provision of $250,000

emergency money to adapt the dragontooth for B-52 delivery; (4) provision

il!pru
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of $3. I million to finish RDT&E of tJle trip wire in lb months and provide

an interim mine in nine months; (b) reprogramming action for fiscal year

1966 production of 960 Suu-l3/dragontooth dispensers; and (6) reprogramming

of $3. 8 million in fiscal year 1966 procurement funds to produce 500,000

trip wire mines per month. Dr. Foster subsequently released withheld funds

and provided additional OSD emergency funds for RDT&E orrly.zo

ft|lfl Meanwhile, Secretary of Defense McNamara directed a

trmaximum effortrt and attendarrt fundi.ng for advanced production engineering

and trvolume productionrt of gravel, dragontooth, and trip wire mines and

he requested an estimate of sEA needs. 
o 

* ,, Jamary 1966, General

westmoreland submitted a concept of operations and the following monthly

requirements: Gravel and dragontooth, 691,000, and trip w'ire, 1,64b,000.

Admiral strarp, cINcPAc, agreed wift COMUSMACVTs recommendations

and emphasized the importance of using area denial ordnance in Laos and
2l

North Vietram.

(sFi Dr. Flax subsequently sent a memorandum to Dr. Foster

reporting'on the successful results of the dragontooth test program and

proposing immediate production of, 23,400,000 mines in 4,875 SUU-IB/A

dispensers at a cost of $60.23 million. In response to Dr. Fosterrs

request to him to iuvestigate whether or not to accelerate introduction of

the area denial weapons' Air Force Secretary Brown recommended on

l1 April 1966 that they proceed to deploy an entire family of t'mutually

supportingrr mines "to compound" ttre enemyrs movement problem and ttto

reduce countermeasure effectirr"rr""s. tt22

x In 1966, much of the impetus for tJre development and production of area
denial ordnance resulted from Mr. McNamarars decision to go forward with
an air-supported barrier system. For a detailed discussion of this system,
see WoLk' USAF Plans and Policies: Loeistics and Base Construction in Southeast
Asia,196?lErctto,octooertgoilchapterlv,rtnlentiffii-s-ysTe

t..,$iifl
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Otr* Secretary Brown noted that emplo;rment plans could be estab-

lished parallel with development and production. Too, production could be

increased severaUold by establishing additional production lines if require-

ments justified such a procedure. As far as the trip wire mine was con-

cerned, Dr. Brown observed that its operauonal employment could be

advaneed bv abort six monttrs by adopting both an interim and final design

version in production. The Air Force, he reported, also had examined

the servicest anti-vehicle land mine programs and since ttrere did not seem

to be an rroptimumtt anti-tnrck mine under development, he suggested that

the Air Force proposal should be treated as a separate program.

(S) Based on the current status of tl1e area denial munitions

programs' sortie effectiveness, and operational needs, Secretary Brown
23

advised that:

A family of air-delivered land mines properly used in
sufficient quantities could mahe a significant impact
on our operational effectiveness in Southeast Asia.

Employment plans will be developed to fully exploit or
quantify the potential of air-delivered mines in Southeast
Asia. We have no experience in their use (except for the
anti-railroad mine) and we have little but theoretical
shrdies and spdculation as to how aR enemy may react
to their use, both psychologically and by countermeasures.

Deeisions and implementing directions are now needed on
mine production programs to avoid slippage in field avail-
ability and to assure procurement of sufficient quantities
to make an early impact on our operational effectiveness
in Southeast Asia.

(!IFfF Several weeks later, Dr. Brown discussed area denial

ordnance with Deputy secretary of Defense vance and gained tentative

agreement on major segments of the program. On 28 April, he sent a

revised program to osD rrwhich would retain the vital options to provide

1.

z.
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a field capability on the same dates as previously proposed, but would

reduce the commitment of fiscal year 1966 funds,tt thus deferring t'certain

decisions" on procurement until more information was arrailable.24

$|H|| The Air Force Secretary recommended initial dragontooth

production using semi-automated tooling, ttrus providing an operational

capabitty about six months earlier than if the Air Force waited for a fully

automated production line. With fiscal year 1966 money of $14.7 million,

interim production could start while an automated assembly line was

25
readied to turn out 1,500,000 mines per month, beginning about March 1967.

Sflffi Alse, Dr. Brown recommended acquisition of an interim

trip wire mine in order to provide an earlier operational capability. If

this project was approved by I May, the first production articles could be

available in January 196?. The first wire mines in their final configuration

could be ready as early as April 196?. He suggested fiscal year 1966

expenditures of $11, 739, 000.

trnFn* In the case of -the anti-tank land mine, he proposed 1966

funding of $1.25 million for long lead time tooling to form a production base

for 45,000 mines (1,500 dispensers) per month for the initial deliveries in

March 1967.

(1ffi Secretary Brown asked OSD for an early decision on his

proposal, declaring that "any further delay in these programs will result

in at least an equal slippage in initial operational capability for all three

26
mines. " The next day, 29 April 1966, Secretary Vance approved the

programs. 27
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@} Still another anti-vehicle mine under devefopment--which

would replace the MLU-10/B--was the BLU Bl/Il, an gO0-pound blunt nose

mine, employing the FMU-3O/B electronic fuze, also under development,

which would detonate on a pressure signal from passing vehicles. This

fuze would self-destruct the BLU-Bf/B in approximately gb hours if no

vehicle passed. Advantages of the BLU-gl/B included a small entry

signature on penetration. It was effective not only against trucks and jeeps,

but also against tanks and locomotives. It was scheduled for combat use
28by late 1968.

Effl Other advanced fuzes under development for the Air Force

by the end of 1967 were the FMU-56/8, a high altitude electronic proximity

fuze for the CBU-24/49 bombs; the FMU-5?/8, another electronic proximity

fuze for use with general purpose bombs; and the FMU-35/A tong delay

fuze which was used in southeast Asia beginning in December 196?. The

FMU-5?/8, scheduled for employment by February 1g68, was designed for
29

low altitude delivery against soft targets.
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ill*,i
v. NIGHT AND ALL-WEATHER OPERATTONS AND RECONNAISSANCE

glNogreaterR&DchallengefacedtheAirForceinSoutheast

Asia than that involving night and all-weather operations. When it found

itself engaged in major air activities in Vietnam and Laos in early 1965' the

Air Force had neither adequate equipment nor devices to effectively conduct

such operations. The result was that the enemy enjoyed relative freedom

of movement at night and during bad weather, at least up to mid-1966. 
*

(8{|r6qt' Recognizing the problem, the Air Force beginning in 1965

initiated a. series of R&D projects to upgrade its night operations in t}te

theater. The goal was to develop better night bombing control facilities

and procedures, improve circular error probables (CEPrs), and acquire a

variety of equipment to help pilots to locate the enemy under conditions of

darkness and poor weatfrer. Iligh priority was placed on improving night

armed reconnaiss"rr."* (greatly enhanced with deployment of the RF-4C to

ttre theater) and intruder/interdiction mission". 
1

(|hF|lil Unfortunately, the acquisition of necessary t'black boxtt

equipment to hit the enemy with air-to-ground weapons accurately and

around the clock proved time-consuming. Even by 196?, progress with

regard to operations in the hostile north had been slow. Maj. Gen. .{. J.

Eva3s, Jr., USAF Director of Development, observed in March 1967 that

@bini, former Deputy DDR&E, reflecting on the
Vietnam war, said in September 196?: t'Where is he (the enemy)? Where
are his mines and booby- traps ? wtrere is his camp ? where does he go

at night? I and others failed to recogirize the importance of these
questions back in 1964 and 1965. " [Quoted itt @ -Wk & Space T""h--
nology 4 Sep 67' p 191

+ The great majority of night operations over North vietnarn were
classified as armed reconnaissance missions.
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the "R&D community has been made well aware of night/all-weattrer limita-

tions and the severe constraints placed on tactics and techniques by such

problems as night navigation, target detection, target marking, weapons

delivery accuracy and poor attack assessment. tr2

Jxtrllr The director noted that 92 percent of UsAF night missions

over North vietnam had been flown by F-4's and that 70 percent of the

bomb damage had been unobserved because of navigational and visibility

limitations. And yet, with respect to tactical night RDT&E' the main

thrust was to develop and test hardware primarily for use at low speeds

and altitudes in the permissive, in-country environment of Soutb Vletnam'

ttwe have not solved, tt General Evans stated, ttthe problem of improved

combat effectiveness at night and reduced attrition in an exacting hostile

environment.'t He noted t1.at funding for major R&D items in fiscal year

196? totaled $?? million, which he felt was inadequate' 
3

MsQ-?? "Cp''''ba!. skv E!"
ffi In 1966, among the remedies employed to ameliorate the

situation was ttre MSQ-?? t'Combat Sky Spot, t' a van-mounted precision

radar (previously designated tJle MSQ-35) designed as a training aid some

15 years ago. As the MsQ-35 van,mounted radar set, it was originally

used by the strategie Air Command to score simulated bombing during

training missions. The MSQ-35 computer was programmed with the

ballistics of the weapon designated for simulated release. After indicating

aircraft speed, altitude, and track at the instant of release by radar, the
4

precise simulated ground zero point could be calculated by the set'

{ffi By reversing this procedure, the MSQ-35 operator could

guide the pilot by voice command to a pre-determined release point and on
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the operatorts voice countdown the pilot manually released the bomb.

Maximum range was originally about 100 NM, but the tracking radar was

modified to extend it to approximately 200 NM. In late 1965 and early

1966, F-100 aircraft tests at Matagorda Island showed a CEP of 486 feet

at 44 NM and 60? feet at 94.6 NM. After additional testing and equipment

modificatioo, th€ Air Force deployed the first MSQ-?? Sky Spot to Bien

Hoa in March 1966. Four other sets were subsequently sent to Pleiku,

Nakhon Phanom, Dong Ha, and Dalat. 
* 

A" a result, improved coverage

was provided for Air l'orce, Navy, and Marine aircraft over South Vietnam

and Laos as well as large parts of North Vietnam and pilots were able to

increase the pressure on the enemy around the clock and in adverse *".U."..5

(STheintroductionoftheMSQ-??alongwiththeTactica1Air

Control System (TACS)--which provided a link between ground troops and

supporting aircraft--helped improve close air support during 1966. AJter

forward air controllers (FACts) were equipped w'ith the X-band beacon which

enabled them to pinpoint better the positions of ground forces, t"here was a

further increiase in close air support effectiveness. Modifications to F-105

and F-4C radar led ,to additional improvements in the Air Forcers ability fo
6

support ground forces in poor weather.

tFByMarchI96?,rnorethan15,000sortieshadbeencontrolled

by Sky Spot at night and under poor weather conditions. On several occasions

reters to U. S. fo""u". 7

* On I November 196?, another MSQ-?? became operational in Laos, but
it was destroyed by the enemy in March 1968. (DJSM-SO0-68 (TS ), Memo
for DDR&E, CSAF, CNO, et al, 28 June 68, subj: Update of the NIGHT
SONG Study).
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Operation Shed Light

;fru Troubled by inability to interdict the increasing night infiltra-

tion of enemy troops and equipment, the Air Force in early 1966 established

Operation "Shed Light,'r a high priority program aimed at acquiring a much

improved night air strike capability. The first phase of this program

investigated the major night and all-weather operational deficiencies and ttren

proposed solutions which would produce major improvements at an early date.

The second phase was planned as a concerted drive to follow up on these

recommendations. The Air Force hoped to upgrade substantially the night

air campaign by improving sensors, airborne illumination, command and

control, guidance, etc., and by accelerating the flow of new equipment into

the operational i.nventories. USAF planners believed that Shed Light analysis
I

would also enhance daylight operations.

ffi The study phase was undertaken by a group within the Office

of the USAF Deputy Chief of Staff, Research and Development, during 7

February-5 March 1966. Primary night strike deficiencies were identified

to be inadequate navigation, inability to find and see targets, and unsatisfactory

combat CEP's. The study group decideit *rat current R&D programs provided

a substantial base from which to expand the Air Force effort and that some

improvements--primarily in terrain illumination and use of ground radars--

could be made within a year. Within three-to-seven years it anticipated

that significant improvements could be realized which would transform USAF

Inight operations.

H A strong USAF RDT&E program was recommended which

would lead to development of better target marking eguipment, new sensors

and sensor displays, a foliage penetration device, improved navigation
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systems such as Loran D,

new illuminators, improved

night attack weapon system.

night operational equipment

0-1 Years

Flares /floodlights
Ground radar
Strike aircraft with

beacons

FIares /floodlight
and day strike aircraft

rffi,ft3tt

Doppler inertial Loran, and ground

visual weapon delivery, and a new

The study group projected future
10

as follows:

l-3 Years

Preplanni:d Interdiction

Loran D in strike &
reconn aircraft

I-oran D weapon delivery
Zuni flares

Armed Reconnaissance

C-123 | C-L30 with floodlights,
night sensors & improved
day strike aircraft

Night attack and C-130 Black
Spot (Self-contained)

RF-4C (Hunter)

Close Support

FAC with laser illurninator
and strike aircraft with
sensors

FAC with offset beacon and
strike aircraft with radar

Improved illumination

radio directors,

self-contained

acquisition of

3-7 Years

New Self-contained
night attack system

New Self-contained
system as above

RF-ill (Hunter)

New Self-contained
system as above

ffil orr 1? March 1966, General Blanchard, Vice Chief of Staff,

formally establ.ished Shed Light as a USAF program. AFSC subsequently

was asked to prepare a prelimihary package plan which identified areas in

which the study's recommendations could be implemented and to submit

additional recommendations. Received on 9 June 1966, tJle plan was reviewed

and approved by Secretary Brown and General McConnell. They directed the

Air Staff to proceed as rapidly as posssible. A sum of $15.15 million

in R&D funds and $8.1 million in modification and procurement monies were
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spent on the program in fiscal year 1966. In fiscal year 1967, expenditures

were increased to $46.9 million for R&D and $34 million for modification
1l

and procurernent.

ffi Within Headquarters USAF, a Shed Light offiee was established

under General Evans, the Director for Development. AFSC was made respon-

sible for planning, programming, and carrying out research and development,

with the Aeronautical Systems Division (ASD) at Wright-Patterson AFB, Ohio,

designated as the t'lead,division.tt At AFSC headguarters, the Assistant for

Limited War, DCS/Systems, was assigned the primary responsibility for Shed

T2
Light affairs. By February 1967, some 65 Shed Light projects had begun

and by early 1968 the total had cli.mbed to more than one hundred. The

evolving technology supported a number of aircraft prototype system projects,

such as Tropi.c Moon I, II, and III, the so-called ttHuntertt programs, and

others (see below). 
13

Sensor Development

m The heart of the Sred Ijght project was the effort to improve

sensor and illuminator devices so that the Air Force might have real-time*

radar and target marking for night and interdiction operations. Although

radar systems could detect targets moving as slow as three or four miles

an hour and under rainy conditions, forward-and-side-looking radar and low

light level television (LLLTV)--which would enable an aircraft crew to see

targets covertly under starlight conditions or better--were considered

essential. In this connection, development of laser equipment had progressed

sufficiently so that line scanners could be placed into production by 196?

x Real-time was defined as the absence of delay in acquisition, transmission,
and reception of data.
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and rangers, designators, aod seekers could be tested. An "eyeglasstt

optical viewer also was being acquired which provided improved angular

resolution and ttfield of viewt' under starlight conditions.14

g) Since finding and marking'ef targets was basic to the control

of an entire operationr and because tJle Air Force recognized the fundamental

importance of obtaining real-time data for its interdiction operations, a

number of first-generation protot;rye projects were given special emphasis

as part of Operation Shed Light. One of the most important of these was

the battlefield illumination airborne system (BIAS), a real-time reconnaissance

and illumination unit which included Xenon arc lamps, downward-looking infra-

red and forward-looking radar with moving target indicator (MTI). The Xenon

light units had originally been mounted in a C-123 and by late 1967 two C-l30ts

with double fuselage pods were undergoing tests in South Vietnam. From

12' 000 feet altitude, the 5,500-pound system could provide illumination four
15

times brighter than full moonlight over a circle two miles across.

5Ff The BIAS-Hunter I project evolved from a combination of

SEAORTg #50 (which described the requirement for the battlefield illumination

airborne system) and #154 (designed to provide near real-time reconnaissance).

In 1967, a protot;pe C-130 was being equipped to satisfy both SEAORIs.

Eventually, 1l of these BIAS-Hunter RC-130S aircraft would be available, eight

for deplo;rment to the theater a^nd three for support, training, and attrition.
16

Delivery was scheduled for February 1969.

dH) Another Shed Light program, "Lonesome Tigerj' featured

an A-264 equipped with a forward-looking infrared radar (FLIR) unit for

"first pass" night target detection. This project wa6 completed in July lg6?,

but the detection ranges proved inadequate. The equipment was then
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transferred to Gunship II following the successful use of forward-Iooking

apparatus in a Gunship II c-130A test plane. complementing FLIR, and

perhaps even more effective in detecting truek movement at night, was the

low light level television sensor. The Air Force included LLLTV equipment

in several test projects. A multiple sensor (automatic rseapon delivery)

night attack program ("Black spott') began field tests in the spring of 196?

with two C-123K aircraft equipped with LLLTV, FLIR, radar (MTI), and

laser ranging. An AM/FM clutter suppression apparatus was also installed.

These sensors were combined with two analog computers and a Hayes cannister

dispensing system to provide an integrated night attack ability. The objective

of Black Spot was the detection and destruction of the enemyrs night resupply

operations. one of the c-123K's also possessed a ,,Black crow,, subsystem.*

Engineering tests began with these aircraft in October and November lg6?;

they were scheduled to be deployed to the theater in June 1968 for six months.

of combat 
"rr"lrr.tior. 

l7

Ormt Low light level television sensors also were used by the

Air Force in tts "Tropic Moon I and II" projects. Two Dalmo-victor LLLTV

systems were obtained for Tropic Moon I A-lE aircraft. Ttrese sets were

designed to acquire.targets under quarter moonUght conditions in low threat

areas. Tropic Moon II featured three B-b?'s equipped with pod-mounted

westinghouse LLLTV. These deployed on 6 Deeember 196? to plran Rang AB,

South Vietnam for combat evaluation, scheduled for February-June 196g.

Ni8ht strike/reconnaissance operations utilizing startght were to be eonducted

at altitudes of 1,500-3,500 feet at speeds of Bb0-400 knots.

x The Black Crow sensor was a sensitive narrow band super-heterodJrne
receiver which could pick up electronic ttnoise" emitted from vehicle ignition
systems, generators, strobe light dischargers, radar, etc.
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0A Tropic Moon III was a project involving 16 B-5?G's equipped

with radar (moving target indicator), FLIR, LLLTV (improved over the

Tropic Moon II system) and IR high resolution sensors with a digital computer

system for better target detection, tracking, and weapons delivery. Tropic

Moon III was expected to be especially effective against vehicles on the

supply routes in North Vietnam and Laos during darkness' The program was

approved by Headquarters usAF in late 196? and by osD on 24 February 1968'

18

The estimated operational date for Tropic Moon III was late 1969.

(ffi As part of Shed Light, the Air Force gave priority to acquisi-

tion of a low speed "self-contained night attack (SCNA) aircraft. "* Planned

as an integrated weapon system for night attack search-fix-kill tactics, the

aircraft was to include LLLTV as the primary sensor with a laser ranger

and automatic weapons delivery. on 12 June 196?, the Air Force signed a

Ietter contract with the Grumman Aircraft Engineering Corporation for two

SCNA prototypes (modification of the Navyrs S-2) with an option to buy 12

production versions. Total fiscal year 196? funding for the SCNA was

$15.2 million. In late 196?, however, because of the large increase in funds

required to support this project into 1968, Headquarters usAF decided to
19

terminate it and on 12 January 1968 the scNA was cancelled.

@en. William Momyer, Seventh Air Force Commander,
did not support this program, emphasizing instead the need f<ir high perform-
ance aircraft for outlcountry operations. In supporting SCNA, Headquarters
USAF stressed that a low speed aircraft could detect vehicles now on LOCts

with a high ki1l probability. For some time to come, low speed aircraft
would detect smaller targets at lower light levels than high speed aircraft'
For the near future (t}-il months), then, Headquarters USAI' argued for the

s-zc SCNA as a major contribution toward improving night attack operations'

lDir/Dev Staff Study (S), 26 Jan 6?, subj: Self-Contained Night Attack
Aircraft (Shed Light).l
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crffi In 196?, the Air Force also continued studies bf a night 
::,

forward air control (NIFAC) aircraft. A NIFAC test program' using ttre

o-2A aircraft, began in July 196? and was completed in November. Deploy-

ment of four o-2Ats was schedule.d for February 1968. Also, ov-10 aircraft

night avionics was studied but because of the high cost of the program, work

on a formulation package was delayed in December 1967. These systems,

which were expected to improve significantly night forward air controller

operations, incorporated a high resolution direct viewing device with excellent

20
optics and a large intensifier tube.

Laser DeveloPment

(:ffi In connection with FAC operations, SEAOR #57 ' 14 September

1966, established a requirement for a laser target designator system which

would be used by the airborne controller in concert with strike aircraft'

since target marking with smoke and flares warned off the €o€mlr the Air

Force was greatly interested in developing an image-stabilized laser target

designator, to be installed in the FAC's O-2A aircraft to accurately and

covertly mark the target. A pod-mounted laser seeker v,rhich locked-on the

energy return of the marked target would be camied aboard strike aircraft'

In December 196?, after the first proto{pe laser designator system developed

under Project ttPave Lightt' waq delivered, the Air Force decided to use two

o-2A FAC planes and four F-100 strike aircraft to test and evaluate the

equipment. ALso, in Qctober 196?, it let a contract for design and fabrication

of a stabilized laser illuminator which would allow accurate target designa-

tion from a high altitude at high speeds. This equipment would be tested in

2T
an F-4C.



66

ffi;6 Support for these Shed Light programs was reiterated during

a 19-21 Octoben 1967 CINCPAC Target Acquisition Conference attended by

representatives of the services, OSD, JCS, and ARPA. The conferees con-

cluded that the development of night sensors should be continued and that the

Tropic Moon I and tr, Black Spot, and BIAS-Hunter configurations should be

accelerated. They also supported the Hunter-Illuminator (Hunter II C-130)

project and studies of the so-called "High Threat Hunter, " an RF-4C

designed to provide targeting information in near real-time and support target

acquisition and strike operations against mobile and fleeting targets. The

Hunter II C-130 would team up with a "killer" aircraft. A Hunter II configura-
22

tion study was completed on lB December 1967.

Development of the Gunship

(lfit The development of the Air Forcers side-firing gunships,

which began with the conversion of the old C-47 to the AC-47 gunship, was

based on the evolution of the MXU-470 7.62-rnrn minigun and the M-61

20-mm rapid-fire Vulcan cannon from the basic gatling gun. Each of these

weapons--modified for side-firing--could fire 6,000 rounds per minute. Thus,

the use of USAF gunships in Vietnam could be traced to a combination of
23

new weapons adapted to old aircraft and matched to new tactics.

tfffi1 The AC-4? ("Puff, the Magic Dragon") employed these side-

firing mini-guns in attacking ground targets while the aircraft was in a

pylon turn, giving the gunner a relatively stable view of the target. Initial

tests at Eglin AFB ln 1964 and operational tests in Vietnam in early 1965

demonstrated that flying 3, 500 feet above the range of most ground fire

and lighting the target with flares, the AC-4? could be very effective attacking




