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Tt.is report by the fiiGHT SONG study group reexamines the 
US ta~tice.l air c a:npaign against t he air defense syster.; of 
North Vietnam, 1r, .response to the request of the Deputy 
Secretary of Defense on lC January 1967. 

Alth~ugh the air car.tpaign against the NVN air defense 
system en~ompasses a broad spectrum of operations 1r. its own 
right, nevertheless 1~ is but rme integral part of the overall 
air ca1npa.ign against the north, all ether parts of which are 
also exposed t o the mnf air defenses. Thus i~ was necessary 
thaL the examination of air defense matters be made within the 
lar&er context of that overall campaign. 

The study group's comprehension of the subject was greatly 
enhanced by extensive visits to all air units, and discussions 
with commanders and staffs at al l echelons fighting the war, 
from the squadron pilots t o and including the Commander in Chief, 
Pacific . 

It is apparent that North Vietnam has developed a highly 
competent and 5till-growing air defense system. Factors bearing 
upon this circumstance have been identi~ied. They correlate with 
t:hose which bear upon addi ticr.a1 a spects of the enemy• s wil.ling
ness and ability to continue his war support despite the overall 
air campaibfl. 

Specifically, he has e xpanded the capabilities of his air 
defense systen1 fas t er thSJl we have intensifi ed the effectiveness 
of measures against it. This he has done while at the same time 
achieving substantial a ccommodations to other effects imposed by 
the O\'erall air campaign, 1n other segments of the NVN national 
structure. Principal factor which has enabled him to do both of 
these is that his highest-capacity avenue for .iJnportation of war
suppor~iJ·,.; essentials has remained exempt from attack . Other 
restraints in our application of graduated pressures have 
contributed. 

TI\is s~udy includes recommendations for improvements to US 
equipment, nunitions, and tactical procedures which are required 
for continued air operations over NV11 . These improvements can be 
introduced a~ they become available. They will enhance US air 
operations. 

By the~nselves, however, those improvements will not be capable 
of assuring substantial or s ustained L~provement in our lo~ses of 
aircraft to the enemy's air defenses . Nor will they be capable of 
bringing about a timely or decis.1ve contribu~ion toward a change in 
the enemy' s estimation of his capabilities to outlast u~ ir1 the war. 

The report.' s principal mess.a.ge is that nei th~r of the above 
purposas can be achieved without a coordinated campaign against 
complete enemy target. systems, cf which the most important single 
system is hi~ total capability for importation of war- supportin~ 
essential!>, air defense and othe·r. 
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J . 'l'h :· memorandum from tl1e Deput.y Se-:re t.a::y or Defe:1se 
and t h•' ·rerms of Reference from the Chairmar. .. J0int Chiefs 
of Stat'f are broad in scopeJ encompassing th e followir.g: 

a. An analysis of the NVN Air Defense System; 

b. An analysis of the adequacy of military equip
ment and munitions as to quality and quantity; 

c. An analysis of tactics ; 

d. An analysis of tactical command, control, and 
commuz:1ications; 

e. An identification and analysis of differences 
in the tactical air problems of the Seventh Fleet 
and the Seventh Air Force; · 

f. A consideration of other factors as determined 
during the course of the study. 

I 
2. · At the start, the study group endeavored to limit 

its ~~alysis to the application of US air operations 
against the NVN Air Defense System. However: i t soon 
became apparent tha t operations against the NVN Air 
Defense System are s o inextricably entwined with the 
total air campaign against North Vietnam that they are 
inseparable. For example, one could not des.ign an 
interdiction campaign for the specific purpose of thwart
ing logistic suppor t of the air defense sys t em tecause 
material destined for support of that system usually 
c annot be identifie0 from other material enroute in 
s hips, trains, or trucks. It was necessary, therefore, 
to include in the analysis of US air operations against 
the NVN Air Defense System, "the broader context of the 
over-all air campaign against North Vietnam. 

3. From the outset of the study it was recognized that 
r eduction of airc raft attrition--while pursuing an effec
tive air campaign--was the primary problem to be addressed. 
Solutions to this nroblem were carefully considered. In 
studying equipment: tactics, and procedures and in arriv
in~ at each conclusion ~~d recommendation, th e question~ 
"how \tlill this a f fect us aircraft attri t ion?" v1as as}:ed ~ 
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.. SE~T , 
AH EY.AMINATION OF THE US AIR OPERATIONS 

AGAIHST THE rr.JN AIR DEFEHSE SYSTE!-1 

PART I GENERAL 

A. (t s) BACKGROUND 

1 . In a memorandum dated 10 January 1967, the Dep'..'. t~~ 
Secretary of Defense requested a reexamination of tl1e 
US tactical air c ampaign against the air defense syste~ 
of North Vietnam. The memorandum is at Annex A t o Appen 
dix A. 

2. At the directi on of the Chairman, J oint Chiefs of 
Staff, the "NIGHT SONG" study group was formed to conduct 
the study . Major General John B. Mc Pherson, USAF , Vice 
Director for Operations, J-3, OJCS, was appoi~ted chair
man and Rear Admiral Frederic A. Bardshar, USN, Chief, 

· Requirements and Developments Division, J-5, OJCS, vice 
chairman of the study group. The Terms of Reference .:.re 
a t Annex B to Appendix A. The composition of the stu~y 
group is shown at Annex C to Appendix A. 

3. The Navy and Air Force each provided a group of 
officers and civilians whose knowledge and experience 
encompassed all areas of t he problem. With the addition 
of a small nucleus of officers from the Joint Staff, the 
groups were combined into one and augmented with repre
sentatives of the Army, Marine Corps, Central Intelligence 
Agency, Defense Intelligence Agency, National Security 
Agency , and Weapons Systems Evaluation Group. 

4. Following the compilation and study of pertinent 
initial data in Washington, 15 members of the study 
group visited PACOM Headquarters and subordinate com
mands directly engaged in the air war against North 
-vietnam. This group was di vi<ied into teams which visited 
all major air units in the Southeast Asia combat area . 
On scene info rmat ion and impressions were obtained from 
commanders, staffs, and combat pilots a t all echelons. 
A list of units visited and key personnel contact ed is 
at Annex D to Appendix A. 
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4. A !'ropcrly cone ei ved c amoai::!1 a2:ains t -::he air 
d.?fen~E> system may involve the-coordinated application 
cf all of these means. For instance: t~e r est co'..trse 
of actic n may be to starve the SAN subsystem: destr oy 
the MIGs, and neutralize t he antiaircraft artillery (AAA) 
guns. 

5. I n s tudying a lte r nat ives, ~rade-off comparison~ 
were made in terms of aircraft attrition. In general, 
it can be said that it becomes profitabl e to initiate 
a campaign against the enemy air defense sys t em, or a 
part of it, if the losses suffered during the initial 
campaign on the air defense system, and in the new 
environment thereafter, are l ess than those which would 
have been suffered if such a c ampaign had not been con
ducted . 

6. In mathematical terms this relat ionship may be 
exp ressed as follows: 

AS~ as (n + n') +A'S' 

where A = attrition rate in the absence of 

.' 
; 

... ECRET 
I 

i..... L 

a campaign against tlJe air defense 
system. 

S = total sorties 

a = attrition rate in attacking the 
defenses 

s = sorties to DESTROY (rather than 
neutralize) one defense unit 

n = initial number of defense units 

n' = defense units introduced 

A' = attrition rate after completion of 
the air campaign against t he a; ~ 
defense system 

S'= sorties attacking o:her t han def0nse 
target.s . 
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4 , The study was divided into three perivds; prior 
to FY 68, during FY 68, and after FY 68. 

C. (I S) METHOD OF APPROACH 

1. It shou ld be noted that there has been no air 
"campaign11 against the NVN Air Defense System. The 
major reasons that such a campaign has not been under-
taken are: 

a . With available non- nuclear weapons and equip
ment, the pro jected attrition of US aircraft would 
have been too high to justify a campaign against a l l 
of the NVN Air Defense System. 

b . ·The existing political constraints which limit 
the scope of military air action reduce the effective
ness of such an air campaign to the point where the 
resultant t rade off of US weapons systems for enemy 
systems would not be profitable. This is especially 
t rue when the enemy can resupply his losses with 
relat ive ease . 

2. Parts of t he air defense system have been. attacked 
in c onnection. with attacks on other designated targets 
and targets of opportunity. In addition, sorties have 
been tasked to search out and destroy SAMs and MIGs. 
These sorties have been mor e numer ous l ately but are not 
part of an integrated air campaign directed against the 
air defense sys~em . 

3. Some possib le ways of conducting a campaign 
against t he ~~N Air Defense System are: 

a. Destroy the system to the degree that its 
effecti veness is significantly reduced . 

b. Neutralize the ·system by elect ronic or other 
means. 

c. St arve the system by impeding the flow of air 
defense materiel into North Viet nam . 
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PART I I - NORTH VIETNAM AIR DtF~NSE SYST~~ 

A: ( S ) GENERAL 

1 . The ~NN Air Defense System has been developed from 
a relat i vely rudimentary system in 1964 to a complex and 
modern system in 1967. The combination of MIGs, SAMs, 
antiaircraft artillery (AAA), and the associated radar 
net work in North Vietnam has degraded the effectiveness 
of the US interdiction effort. Because of the demon
s t r ated successes and the c onstant threat of this net
work to US strike aircraft, the United States has had 
to inves t ever increasing amounts of resources in combat 
support aircraft. In addition, US air commanders a re 
f orced to divert forc es from strike efforts fo r flak and 
SAM suppression and combat air patrol (CAP) . 

2. Following is a synopsis of the assessment of the 
·NVN Air Defense System. A more detail~d assessment is 
inc luded at Appendix C. 

B. (S) RADAR 

1. In the l~st two years, North Vietnam has developed 
a radar system providing early warning (EW) coverage and 
almost complete ground controlled intercept (GCI) capa
bility fo r the entir e country. AAA fire control and 
SAM missile control radars provide coverage for all vital 
areas of North Vietnam. 

2. Because of an overlapping of radar coverage and 
significant duplication of equipment in most areas , 
North Vietnam has more than adequate protectiQn in the 
vol ume of equipment; therefore, the quantity of EW and 
GCI radars imported in the future will probably be le~s 
than that imported in the past. Qualitative changes can 
be expected as more modern radars, particularly EW and 
GCI replace older t ypes. Fire control radars for AAA 
will probably continue to show a quantity increase a~d 
SA- 2 FAN SONG radars will be increased in number, along 
with any increases in SAM battalions . 

II-1 

' : 
L L L L • 

. , r 



'- L .. 

' 7. 1\JJ terms in the inequality are taken over the 
same time l::ia.3e. 

8. The equation is oversimplified in that it fails 
to consider possible indirect effects of the defenses 
which may under some circum.stanc es outl-J~igh their direct 
impact in terms of losses. The loss of eff~ctiveness 
in the air deli very of weapons while th~ piJ ot is uncl r: r 
attack is one of the most serious indirect effects. 

9. In addition to the three campaign possibilities 
stated previously, major over-all NVN ai~ interdiction 
alternatives may be categorized as follo-NS: 

a. Cease the bombing, either entirely or in part. 

b . Continue along present lines and within present 
constraints :, but improve the equipment and techniques. 

c . Modify o r lift the constr aints. 

D. (S) BASIC CONSIDERATIONS 

i. Basic to any analysis of US air operations against 
Nor th Vietnam is the consideration of several significant 
factors which have influenced operations to date and must 
be expected to influence operations in the future; whether 
directed against the over-all threat from North Vietnam 
or against the specific threat posed by its air defense 
system. 

2. These significant factor s can be grouped into four 
categories. The f irst involves a consideration of US 
military objectives, capabilities, and logistic require
ments for conducting an air campaign. The second encc:-m
passes an analysis of enemy capabilities and logisti c 
requirements to nullify the effect of US air operations, 
and the influence of this additional enemy effort upon 
his capabi lity to direct or support the insurgencies in 
South Vietnam and Laos. The third involves considera
tion of the physical factors of the theater; weather, 
terrain, hydrography, national boundaries, distances, 
and base locations. The fourth deals with the considera
tion of US national objectives and high level decisions 
regarding the scope of the air war. Appendix B contai ns 
a discussion of these four groups of basic considerations. 
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c·ht.ain a laun~h capatil::. ty at a field s1 7.e. To detect 
possible SAt-1 threats to E- 52 0pera'tions: maximum atten
tion is be ing devoted to ~he search for SAM fa~ili t ies 

in the area of the DMZ . 

3. Based on a review of SAM activity and operating 
characterist.ics since July 1965, and an estimate of NVN 
capabilities and intentionsj it is es~imated tha t the 
NVN SAM system will be expanded from the prese~t 25-30 
battalions to at least 40-45 battalions ~ithin the next 
two years. If this action is taken, the requirement 
for FAN SONG radars, launchers , control vans, and crews 
should be about doubled and the requirement for support 
areas would increase considerably. This would be a 
significant undertaking for North Vietnam. Thus far, 
the North Vietnamese have insisted on autonomous contr ol 
and operation of their SAM system. Therefore, they would 
probably attempt the expansion with minimal Soviet opera
tional assistance. Sinee missile expenditure would pro
qably increase, the importation of missiles should be 
increased accordingly, thereby adding additional loads 
to the logistics and support systems. This 40-45 battalion 
strength would probably be used to pr ovide air defense 
in major military and LOC a reas. Four to five sites 
would be prepared per battalion to increase rapid relo
cation capabilities as a form of p r otection from air 
attack. 

4 . The increase in effectiveness which would be 
achieved thr ough the introduction of a C-band SA-2 
system or an SA-3 system is primarily in the area of 
low altitude· intercept. A C-band system provides some 
frequency diversification for ECCM, possible increased 
missile maneuverability, and an increased ability to 
intercept lower altitude targets. The present aircraft 
a~trition rate being achieved by AAAs on low altitude 
tar gets may reduce t~e need for a low altitude missile 
system. In addition, the SA-3 appears to have suffered 
development problems. Therefore, the probability that 
the C- band and SA-3 systems will be introduced is con
sidered small. 

t . (S) AIR DEFENSE AIRCRAFT 

1. Although the NVN Air Force is not inflicting heavy 
losses on US aircraft, it does pose a threat to US air 
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C. (S) ANTIAIRCP~?T ARTIL~E~Y 

l. Tne p resent AAA orde r - of- battle i n Ncrth Viet naJ!i 
reflects concentrati ons of \•Jeapons of multiple caliber 
which provide in depth protection to vit al targets and 
lines of communication (LOC). The growth in AAA has 
been rapid; some fifteen fol d since 1964 . With the 
exception o·f heavy caliber guns, this growth rate i s 
expected to decrease. An increased gun count in the 
southern regions of Nor th Vietnam will probably be due 
partially to import and parti ally to relocation of 
weapons . 

2. Russia has a variety of proximity fuzes . If these 
fuzes were introduced into North Vietnam, US losses to 
AAA would increase . Initial use of proximity fuzing 
in AAA is more l i kel y to occur in the 85 and lOOmrn wea
pons. Since the 57mm AAA proximity fu~ e is rela~ively 
new, Russia may be reluctant to expose this fuz e to ~om
promise by using it in North Vietnam. 

D. (S) SURFACE- TO-AIR MISSILES 

1. Counting probables, the present SAM system ( the 
SA- 2 , S- band ) has accounted for nearly 50 aircraft 
shootdowns f o r over 1,700 missiles fi r ed . The system 
has i ndirectly degraded the accuracy of US ordnance 
deli very and serious ly impaired the ability o f the l.Jn1 tea 
States ~o acquire aerial photography . The Red River 
delta a r ea is · protected in depth by missjles . This 
missi le envelope over the essential military and l ogis
tics complexes located there , precludes photographic 
coverage of t he volume and type that 'are needed f or 
target planning and other intelligence. High flying U-2 
aircr a ft and photographic drones, which have been p r ovidinf 
good intel ligence , are particularly vulnerabl e to the 
SA- 2 missile . U- 2s have been excluded f rom certain areas 
heavily defended by SAMs. 

2 . At the present time 161 fixed SAM sites are c apable 
of accepting SA- 2 firing units . These sites are l0~ated 
primarily in the Hanoi, Haiphong, Nam Dinh delta area 
and along coastal LOC s to the north and south. In addi
tion to fixed sites the SA- 2 system can be operated from 
hastily prepared field sit es which are difficul t to 
detect. A period of four to six hours is required to 
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l. Co~and and control has enhanced over- all 
performance of the NVN Air Defense System. US aircraft 
are faced with AAA and SAM defenses as soon as they 
penetrate the coast line from the east o r enter the 
Red Rive~ ?nd delta areas from the west. This indicates 
coor dination between radar :mrveillance and weapons 
systems selection and commw1d. 

2. MIG interceptors operate against US aircraft during 
cloudy and clear weather and attack in a manner indica
tive of radar vectored intercepts. Although there have 
been occasions where MIGs, SAMs, and AAA were used 
s imultaneously, this is not the usual case. It is evi 
dent t hat ther e is an element of control exercised wherein 
the air defense .subsys tems are coordinated in their 
application against US air attacks. Presumably a central 
Air Defense Headquarters is monito~ing the air picture 
and directing the use of various air defense weapons 
systems. 

G. (S) SURVIVABILITY 

1. The North Vietnamese suffer f rom a lack of sufficient 
talent in technical areas. If North Vietnam chose or 
were forced to maintain its air defense system without 
external materiel and technical support, system effec
tiveness would soon be degr aded. 

2. On the other hand, Nor th Vietnam is gaining daily 
combat experience in air defense . Early warning radar 
nets are becoming highly effective in detecting and 
t racking hostile t argets . 

3. Mul tiple radar sets provide f o r sur vivability in 
attacks and frequency diversification in a j amming 
environment . The density of varied caliber AAA weapons 
reduces the chances of suppression and provides over
lapping envelopes of protection around military targets 
and lines of communication. 

4. Command and control of weapons and other components 
within the air defense system are believed to be exercised 
-through a radio system probably capable of variable fre 
quency for a measure of protection against jamming. The 
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GAl' aircraft which could c therv:ise he uzerJ f'r, r s trir.E: 
sorties. Strike pilots have been f orce1 t o j~tti son 
ordnance due to MIG encounters o r indications of hostile 
int ent, and pilot attention is dis tracted du ring ordnanc~ 
delivery. New construction of fighter bases and airfield 
improvement_s are underway. Hoa Lac Airfield near Son 
Tay was photographed in March 1967 with five MIG- 17s 
present, thus the field is ready for at least l imited 
fighter operations. Kep shows signs of becoming a pri
mary tactical base, and Bai Thuong, near Thanh Hoa, 
could soon be completed. The use of Bai Thuong would 
ext end fighter i ntercept or capability over the s outhern 
regions of NVN land and off-shore areas and provide 
coverage for Laos and the northern regions of Sou th 
Vietnam. 

2. The NVN inventory of 114 jet fighters could increase. 
At leas t 32 MIG 15/17 replacements are now ready at 
Peitun/ Yunnani, China. Use of MIG-21 and MIG-17 all 
weather interceptors could i ncrease the night and adverse 
weather intercept capability of the NVN Air Force. 

3 . Air c raft of greater capabili ty than the MIG-21 do 
not seem to be -required fo r the defensive role now 
assigned to t he NVN Air Force. The poor showing in com
oat, t hus far , is probably more a factor of pilot tech
nique than aircraft capability. The speed and maneuver
ability of the MIG-21 above 15,000 f eet is comparable 
t o the US F-h. The SU-7 FITTER would provide more speed 
and endurance; however, this alone would not give the 
enemy an immediate superiority advantage. Logistic and 
t echnical problems would increase with the introduction 
of a new generation of fighters, and pilot upgrade 
training would take considerable time. 

4. The ATOLL air-to-air missile ( AAM ) is a copy of 
the US SIDEWINDER and with proper technique should 
perform comparably . The Russian ALKALI, beam rider, 
AAM presently used in some model MIGs is inferior to the 
US SPARROW . These Soviet missiles may not perform bette r 
on new Soviet jets s ince the basic aircraft "1eapons 
contr ol systems are the same in the newer aircraft. 
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:!·E actua l passage of aid t o Nor t-:: Vi : tnam. Under 
ccndi tions vJherein t he northeast rail lines ~ sea lanes~ 
and por t facilities are relatively immune from at~acY.~ 
ext e rnal s upport t o North Vietnam wi ll prohably ~ontinu~ 
to be sufficient t o counter inc r eased levels of US 
ac tivity and continue to support the general development 
of t he NVN .Air Defense System. 
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relatively small geogra~hic area ~nvolved doe~ not 
dem~nd radio equipme~t of large si:e requiring major 
power equipment. Su~h a radio system is ex~remely 

difficult to destroy or render ineffective. 

5. The mobi~ity of the SA- 2, and the large number 
of pr epared and unprepared locations from which missiles 
2an be fired, provides the enemy with a highly flexibl e~ 
effective air defense missile system. 

6. Airfields and jet air craft are vulnerable to 
attack. However, aircraft revetments, particularly 
covered revetments, provide protection for parked air
craft . The abundant labor force available could make 
rapid repairs to r unway and air field damage . Unhampered 
resupply of MIGs and logistics support could provide 
the NVN Air Force with a high degree of survivability. 
This would be especially true once the MIGs have been 
properly dispersed and protected by sheltered revetments. 

H. (S) FOREIGN SUPPORT 

1. The entire air defense system depends on foreign 
support. The Soviet Union and Communist China play vital 
roles not only in hardware and technical ass i stance but 
also in providing the means and routes of impor t. With
out this support North Vietnam would be unable to 
adequately maintain or operate the present air defense 
syetem for a prolonged period. The capability of North 
Vietnam to expand and develop its air defense system, 
therefore, is primarily limited by the amount cf support 
~hat the Soviet Union and Communist China ar~ willing to 
invest in the war. 

2. The capability of the Soviet Union to supply hard 
ware and support material via overland routes t o Nor th 
Vietnam is, to an extent, affected by Sino- Soviet rela
tions and the ability and desire of North Vietnam to 
11 straddle the fence''. . China could deny or put obstacles 
in the path using the overland rail r oute through China. 
In this event, Russia might run the risk of a US confron
tation on the high seas by shipping all military materiel 
by sea. While the problems. of Sino-Soviet relations 
have been reflected in public quarrels over rail ship
ments, there is no evidence that they have affected 
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('pn t rnJ lP~ rat,e of p rC'duct irm f.i esigned fo r C()St 

~~fi"c't· t.i vcne::;~ could shore up the US position for 
:t J o t!/Z. war and allow for quicker adaptations tc 
we~pons ~ystem changes. However, in t his latter 
case the surge capability would be limited. His
torically, new weapons have been more effective 
when their surprise and shock value have been 
properly" exploited. If new weapons are introduc ed 
in small quantities when large quantities are needed. 
the enemy is able to adjust psychologically and t 0 
develop countermeasures before adequate and decisive 
pre s sure is placed upon him. 

c. The munitions requirements submitted* by 
CINCPAC are considered valid. They reflect improved 
estimates based on more precise data than was pre
viously available. The M-118 i s one exception 
wherein the requirements seem unrealistically low . 
They appear to have been developed as a compromise 
between real requirements and allocations under a 
strict rationing program. CINCPAC allocations** are 
based upon the latest asset data available including 
on- hand, in transit, and scheduled production infor
ma~ior. . More detailed information is available at 
Annex B to Appendix E. 

3 . Selected Items 

a. All-Weather Capability 

(1) The need for more capability at night and 
during periods of adverse weather continues to 
grow. An analysis at Annex A to Appendix E, 
indicates that 66 percent more total sor ties, 

CINCPAC 8000 ser 003 dated 3 Jan 67 (SECRET) 
CINCPAC 8000 ser 002133 dated 30 Dec 66 (SECRET) 
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PART III - UNITED S~ATES 
AIR CAPABILITY IN NORTH VIETNAM 

A . .fs ) WEAPONS SYS'l'EMS AND MUNITIONS 

1. General. The major aircraft, equipments, and 
munitions used by US forces in air operations against 
North Vietnam are described in detail in Appendix E. 
This section will discuss a few selected items .that 
are recommended for accelerated production and intro
duction to combat, or are considered worthy of addi
tional study. The present US capability to cope with 
or selectively destroy elements of the NVN Air Defense 
System has been significantly enhanced by the intro
duction of new aircraft, weapons, munitions, and 
electronic equipment not previously available. However, 
imp r ovement is needed in the ability to accurately 

. locate and destr oy targets in adverse weather conditions . 
Equipment incor porating the techniques of Low Light 
Level TeleVision {LLLTV) and Forward Looking Infrared 
(FLIR) are needed for detection, recognition, and 
destruction of targets at night. Navigation systems 
should be improved. Ground based radar coverage of 
North Vietnam should be extended. 

2 . Requirements 

a. The development of force levels and munitions 
requirements, and the determination of production 
rates necessary to support expenditures and stock 
objectives, is a complex process. Changing tech
nology and tactics of enemy and US fo r ces cause many 
US plans to be less than optimum at the time of 
execution. For this reason current rates of expen
diture do not necessarily provide an adequate base 
for determining future requirements. 

b. A rapid inventory build-up would proyide the 
tactical commander with a volume of munitions that 
he could use to pursue an aggressive campaign . How
ever, the cost of carrying such an inventory would 

' be high and there would be the risk of an obsolete 
surplus as a result of tactical o r technological 
change. On the other hand, a continuous and 
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as re~iculated polyfoam and alter~ate mechanical 
flight controls~ indicate great promise of reducing 
aircraft attrition and/~r increasing aircrew recov
eries. Such modifications, where feasible, should 
be expedited without delay. 

c. Improved Bombing Sys t ems . Circular error of 
probability (CEP) f or no~-nuclear ballistic ordnance 
is not as small as desired . Various programs and 
modifica~ions to existing aircraft systems are pro
posed to remedy this situation. For example, 
THUNDERSTICK II is a proposed modification to the 
F- 105 (with applicability to the A- 7D), which should 
improve visual bJmbing CEPs by a factor of two to 
three. Further, THUNDERSTICK II would improve the 
F-105 all - weather bombing capability by using a 
Loran C/D receiver in conjunction with an improved . 
inertial platform. The Navy has a program with 
Westinghouse, to design an improved air- to- ground 
aiming and bomb release computer and sight system 
for the F- 4 . Experiments are being conducted with 
a Laser system utilizing the basic principle of beam 
guidance for the ordnance item, and combining Laser 
ranging with LLLTV. The Naval Ordnance Test Station, 
China Lake is testin~ an IR target acquisition track
ing system combined with radar ranging . The total 
effort has resulted in a better undei'standing of 
the difficulties inherent in the design of an 
extremely accurate weapon delivery system. 

d . SHRIKE/ Standar d ARM (Air-to-Surface Anti 
Radiation Missile) . Early product~on models of 
SHRIKE were introauced in ~outheast Asia for combat 
evaluation. The measurement of effectiveness was 
difficult to assess because the small warhead ham
pered visual verification of hits . There have been 
indications of success as a SAM radar locator and · 
suppressor; evider..ced by enemy changes in tactics. 
SHRIKE is a popular weapon with combat pilots and 
the improved anti~radiation missile, Standard ARM, 
is eagerly awaited . Standard ARM will include offset 
launches to spoof the enemy, extended range, and a 
superheterodyne receiver to provide increased sen
sitivity. The proposed* phase down of SHRIKE pro
curement for Southeast Asia from a total of 8, 320 

* JCS 1725/613-5 of 7 Mar 1967 
i 

I 

~,s SEE~cREETT 
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resul ting in a 20 percen~ increase in the A-6 
sortie rate, can be obtained by increasing Navy 
A-6 squadron strength from 9 to 12 aircraft. 
CINCPAC considers that 15 aircraft are desirable 
and may prove to be even more cost effective 
than the estimates indicated above. The need 
fo r improvement in the A- 6 weapon system cannot 
be ignored; however, the improvement program 
should not interfere with approval of the pro
posed Navy program.* 

(2} The Air Force is currently testing the 
feasibility of using the RB-58, which has a night 
all-weather capability~ as a pathfinder and/or 
attack bomber. If the tests are successful, the 
RB-58 could probably be deployed before the end 
of FY 67. The Air Force is also considering a 
proposal to deploy a detachment of six F-lllA 
MK II aircraft in early FY 68. The F- lllA MK II 
is designed for a n ight and all-weather weapon 
delivery capability and high- speed penetration 
at low altitudes. 

b. Airc raft Survivability. In the design of cur
rently operational aircraft, insufficient emphasis 
was placed on survivability in an antiairc raft gun 
environment. Attrition statistics clearly portray 
the vulnerability of US tactical airc raft to small 
arms, automatic weapons and light AAA. The major 
causes of ·a ircraft lost to AAA have been attributed 
to fire and loss of flight controls . The technology 
now exists (See Annex A to Appendix E) to reduce 
these causes . The feasibility and cost effectiveness 
of aircraft modification, or redesign pr ior to pro
duction, should be evaluated. Modifications, such 

* . Navy Department PO 69 
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'!'hE: Joint Shit::f's of' Staff* recomment)r~d t~•!: frJl lCJ\tJin~ 
;.cbt:clule for Standard ARM : 

STANDARD ARM Jan 67 Jul 67 De: 67 CY 67 

Production 0 0 40 100 

Desired Expenditure** 0 0 80*** 90*** 

Forecast Expenditure 0 0 80*** 90*** 

The Joint Chiefs of Staff recommended that a phase 
down of SHRIKE production commence in July 1968, 
with a substitu~ion of Standard ARM, Mod 1 and Mod 2, 
on a one- for- one bas~s. The JCS cumulative tactical 
trade- off reduced the SHRIKE buy by 1_, 280 missil es; 
replacing them by 620 Mod 1 and 660 Mod 2 Standard 
ARMs (for more precise details see Standard ARM, 
Annex B, Appendix E). 

e. WALLEYE. (Air-to-Surface TV Guided Missile). 
The WALLEYE has now been employed in North Vietnam 
(seven f iring in March 1967). The accuracy results 
were impressive (six direct hits and one probable 
hit out of seven fired) and because of previous 
evaluation the level of confidence in the system is 
high . As with any new wea?on, procuction and delivery 
should be expedited as rap~dly as possible to fully 
exploit its capabilities before the enemy can develop 
countermeasures . CINCPAC's current estimate of 
requirements is for an expenditure of 600 WALLEYEs 
per month; however, this may be short of actual 
requirements. CIUCPAC should review this require
ment . In the meantime the Navy should expedite 

~ JCS 1725/613-5, dated 7 March 1967. 
** The Standard ARM may replace the SHRI KE on a one

for- one basis commencing with Mod 1. The JCS pape r 
cited above was most specific that the f irst version 
of Standard ARM (Mod 0) was not considered a suit 
able substitute fo r SHRIKE. 

*** This is an estimhte based on numbers to be available. 

l 

The JCS paper did not recommend precise expenditures 
by month . However, the implication was that the Mod 0 
version of the Standard ARM should be tested and 

ated as quickly as possible. 
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to 7,040 units by the end of FY 68 , vdth a comparab2..e 
one-to-one substitution of the first 300 ARM missiles, 
is considered a valid initial action. The current 
schedules tabulated below and on the following pages 
for other munitions, are excerpts from CINCPAC 
requirements* and allocat~ons.** Production schedules 
have been obtained from the Assistant Secretary of 
the Navy (I&L)*** and from the Program Managers i n 
the Navy and Air Force Systems Commands. Item units 
nave been indicated for three separate months (Jan
uary, July, and December 1967) and the calendar year 
totalled to illustrate the difference between desired 
and forecast expenditures. For example, CINCPAC**** 
shows the following schedule: 

AGM-45 SHRIKE J an 67 Jul 67 Dec 67 CY 6'i·. 

Production · 277 415 850 5,500 

,Desired Expenditure 600 600 600 7,200 

Forecast Expenditure 265 350 355 3,825 

* CINCPAC 8ooo ser 003 dated 3 Jan 1967 (SECRET) 
** CINCPAC 8000 ser 002133 dated 30 Dec 1967 (SECRET) 

*** Memorandum by the Assistant Secretary of the Navy 
(I&L), Subject: Air-to-Ground Munitions Production 

**** 
Program dated 11 Jan 1967 . . 
CINCPAC Requirements for the SHR·IKE are stated in 
Enclosure (1), L~-3, 2 Feb 1967, page 27, to CINCPAC 
8000 Ser 002133, dated 30 Dec 1966. 
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(2) The use of C3U-2Ll is sev-:r~ly rationed 
due to the short supply. Produc~ion will not 
reach the CINCPAC desired expenditure rate of 
8000 bombs per month until about March 1968. 
Present production is 570 per month . Production 
has been accelerated to the maximum rate with 
25 ·contractors involved . Following the approval 
of additional funding, it is estimated that i t 
will take approximately 14 months lead time 
before monthly production rates can exceed 8,000 
bombs per month. A 16,000 bombs per month pro
duction rate could be achieved in approximately 
18 months from date of approval of funds. 

(3) The CINCPAC requirement for 8,000 per 
month does not provide for potential PRACTICE 
NINE requirements or campaigns against MIG air
fields. Efforts should be made immediately to 
expand the production and loading facilities for 
CBU-24/29 bombs to cover the increasing require
ments. The CBU-29, has a distribution of random 
delay fuze options. Present plans to procure 
one CBU-29 to three CBU-24s,should be continued 
under any expanded progr am. Curr ent production/ 
expenditure plans are: 

CBU-24 Jan 67 Jul 67 Dec 67 CY 67 

Production 520 2200 7450 32,640 

Desired Expenditure 8050 

Forecast Expenditure 700 

8050 

1475 

8050 

2100 

96,600 

16,550 

g. BLU-31B (750 lb. Penetration Bomb/Mine with 
FMU-30/B time delay pressure sensing fuze). Future 
increased requirements for this weapon are supported 
by the area denial · concepts set forth in this study. 
Possible PRACTICE NINE requir ements are being con
sidered. CINCPAC requirements ar e for 1500 per month. 
The BLU- 31 wil l replace the MLU- 10 on a one-fo~-one 
basis . 1~e present contractor (United States Steel) 
is under contract for only 200 per month. In view 
of the CINCPAC requirement for 1500 per month, either 
a step- up in production by the prime contractor or 
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eurrcnt production and scl0.ct a second sou rce 
contractor as soon as possible, since the maximum 
capacity (500 items per month*) of the present con
tractor (Martin- Orlando) is below the existi~; 
CINCPAC requirement . Curr ent delays in WALLEYE 
production are due mainly to the inability of a 
subcontractor to mass produce a gyro, even though 
they had successfully supx:lied it )reviously in 
small quant~ties to the Navy Avionics Facility, 
Indianapolis (NAFI). By the t ime production pro
blems have been solved the second source contractor 
could be ready to produce,. thereby allowing a more 
rapid build-up to meet an urgent requirement. Cur-
rent schedules are: 

WALLEYE Jan 67 Jul 67 Dec 67 CY 67 

Production 16 130 500 2800 

Desired Expenditure 200 600 600 4800 

'Forecast Expenditure 0 221 445 2408 

f. CBU-24/22. 
Cluster Bomb") 

(Area Anti-Personnel/Materiel 

(1) According to pilot reports the CBU- 24 has 
resulted in a significant reduction in flak 
activity around heavily defended targets . An 
analysis of tactical airc raft attrition, con-
tained at Appendix H, indicates a marked decrease 
in aircraft loss rates after introduction of the 
QRC - 160 and CBU-24. Since these equipments were 
intr oduced almost simultaneously into th~ Air 
Force inventory in Southeast Asia, it is difficult 
to quantify the exact percent reduction attributable 
to the CBU- 24. However, the current introduction 
of CBU- 24 into Navy inventory may provide addi
tional data on the effectiveness of this weapon 
for flak suppression. 

* Air Ammun1tion Directorate OASD (I&L) 30 Dec 1966 
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FY 68 . In vievl of possi~)le increased expenditure 
requirem=nts in support of the mining concepts set 
forth in this study and PRACTICE NINE, the fc recas t 
expenditures of this weapon should also be sub j ec te·j 
to more thor ough analysis. 

k. Destructor :MK-36 (Bomb/Fuze Modification). In 
August 1966, a development effor t was initiated to 
provide a weapon with mine- like characteristics. The 
basic weapon chosen was the MK-82 with SNAKEYE fins ; 
both of which are in ample supply. Procurement was 
authorized for 42,375 MK-36 destructor kits for mod
ification of the MK-82 . CINCPAC* established a 
requirement for 5000 units per month commencing with 
mid-summer 1967 . Furthermore, CINCPAC has stated 
that this requirement may be increased by a substan
tial amount. Current production plans call for only 
3600 per month after August 1967; therefore an 
increase in production should be negotiated immediately. 
Schedules are as follows: . 

DESTRUCTOR MK-36 Jan 67 Jul 67 Dec 67 CY 67 

Produc tion 0 2150 3600 21550 

Desired expenditure 0 5000 5000 30000 

Forecast expenditure** 0 1200 3000 12600 

MK-82 Jan 67 Jul 67 Dec 67 CY 67 

Production 140,000 140,000 14o,OOO 1,680,000 

Desired expend-
iture 92,909 96,774 97,155 1,145,133 

Forecast expend-
iture 92,206 114,054 114,435 1, jl3, 949 

* CINCPAc msg R22o215Z Mar 1967 
** NIGHT SONG Study Group estimate 
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th e : ~lec tion of a se~cnd or ~ven t hird sour~e 
:>houl rl be authorized as soon as possible. S~h~rlul ~s 
are as f ollow::; : 

BLU- 31 Jan 67 Jul 67 Dec 67 r:,y 67 

Production 0 200 200 2ooo 

Desired Expenditure 1500 1500 1500 18000 

1 

. Forecast Expenditur e 200* 200 200 1200 

h. BLU-34B (3000 lb . demolition bomb). The US Air 
Force has stated a requirement for a 3000 lb bomb . 
The OSD has indicated that the BLU-34 will be approved 
if it is compatible with Navy tactical aircraft in 
addition to Air Force aircraft. Navy qualificat i on 
is expected to take a yeur to complete. The current 
estimate is that first delivery will be in September 
1969 with a production rate of 5,000 to 12,000 per 
year. Pending production of the BLU-34, existing 
M118 stocks (5,694 as of March 1967) will be rationed. 
Scheduled expenditur es are as follows: 

BLU-34/Mll8 Jan 67 Jul 67 Dec 67 CY 67 

Production 0 0 0 0 

Desired Expenditure Unknown at this time 

Forecast Expenditure 268 242 216 2892 

i. BLU-42 {Anti-Personnel Mine with Trip Wi re 
Fuze). The BLU-42 is scheduled for combat deploy
ment in Febr uary 1968. The procurement program calls 
for 600 CBU- 34/A (540 BLU-42/B mines per CBU) in 
FY 67, and 2,400 CBU-34/As in FY 68. In view of 
possible inc r eased requirements in support of the 
mining concepts set forth in this study and PRACTICE 
NINE, the f orecast expenditures of this weapon should 
be subjected to more thorough analysis. 

j. BLU-45 (Anti- Vehicle Land Mine ) . The BLU- 45 
is scheduled for combat deployment in July 1968 . The 

I procurement program calls fo r 1,100 CBU- 33/A ( 30 BLU-
45/ B mines per CBU) in FY 67 and 1 , 400 CBU- 33/A' s in 
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systems. All systems now in' use depend upon a 
cooperative tar get . If no signal is r~c~iv~d t:.p0n 
interr ogation, the t arget transponder may be 
inoperative because of pilot selection or beca~ s~ 
of a malfunction. The target must then be reclas
sified as unknown and investigated fur ther; pro
bably r elying upon visual identification. 

(2) The lack of a reliable electronic positive 
identification system imposes a limitat ion on the 
f iring range of both air-to-air and surface-to-air 
missiles. For air-to-air missiles, a visual iden
t ificat i on pass must be conduc ted inside the 
maximum firing range of the missile. This result s 
in a loss of the element of surprise and firings 
at least efficient ranges. To correct this 
deficiency, one of t he most promising programs 
currently funded is TRISAT. This system uses a 
spectral analysis technique to detect and classify 
the modulations present on the radar signal return 
ing f r om a specific target. These modulations 
are due t o machinery vibrations, airframe vibrations, 
and f requency distortions caused by the rotating 
engine blades. The present state of development in 
receiver systems and computers indicates that 
successful development of this system is possible. 
A feasibility demonstration will be completed 
vli th:i.n the next 90 days. Another possibility 'may 
exist i n. the exploitation of optical and electro
optical techniques . These systems are limited to 
day VFR operations. However, a review of the 
engagements t hat have taken place indicates that 
a day VFR system slaved to the air intercept radar 
and capable of operation out t o a range of 10 to 
20 miles would be useful. Such systems are being 
examined and could probably be made available 
within t hree years. Other techniques are under 
development which empl oy such devices as stable 
clocks and time differential systems; however, they 
will be "friendly only" systems which require an 
operational t ransponder. 

I 
~ECRET 
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J. TALOS ARr-1 (Surfac~-to--Surface Anti-radiation 
r.u~sile). This program offers a realistic input 
t.(.., t.lle suppression and/or destruction of the NVN 
Air Defense System. There is no production auth
orized at this time, and the first unit cannot be 
delivered sooner than six months after program 
approval. A decision should be made as soon as 
possible to proceed with at least limited production. 

m. Munition Dispensers. The Tactical FieJ1ter 
Dispenser Munitions (TFDMj is presently designed 1\"~r 
level flight delivery from relatively low altitude . 
Altho•.lgh this delivery mode is satisfactory in 
lightly defended areas, it is not desirable in 
high threat areas. Delivery from a higher altitude 
results in an unacceptable dispersion of weapons. 
Consideration should be ~~ven to developing a 
cluster package similar to the SUU-30/ B used with the 
CBU-24, but compatible with weapons now used with 
the TFDM. 

n. Low t Level Television Svstems 
There are a eas our eren : ya e vers~ons 
of LLLTV. There are some speed restrictions on the 
present systems (in the neighborhood of 300 KIAS) 
because vibrations induced at higher speeds causes 
a loss of picture clari.ty. The equipment is heavy 
(about 600 to 700 pounds) and uses an external ord
nance stores station. Considering t he annual average 
weather in Southeast Asia and reducing the usable · 
moonlight time appropriately, LLLTV could result in 
a 20 to 25 percent increase in available time for 
visual weapon delivery. LLLTV can be installed in 
almost all US tactical aircraft. Action should be 
taken to equip a limited number of selected aircraft 
for combat evaluation. 

o. Identification, Friend or Foe (IFF) 

(1) Positive identification of airborne tar
gets is one of the most pressing problems in air 
warfare today. Systems capable of interrogating 
friendly airborne targets have recently been 
installed in F-4 aircraft deployed to Southeast 
Asia. Other aircraft and certain surface units 
can also interrogate the enemy SR0-2 and cross-up 
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d irectirJn fr:-r evasive action. Th'= fo:!.low- on R.l-€A~·: 
system will a lso provide an accuracy 0f ~!c 
in the homing mode . The ability to ex":..::~:: ": :-. :; 
RHAW system to perform against Pan L - i:a!'"!d ::-. r~ =:.-: 

(SPOON REST and FLAT FACE radars) is also teir1€ 
pursued . The two shor tcomings, principally range 
t o target and accurate frequency selectivity 
(=5 mcs), will not be resolved by the f ollow- on 
system. Quick Reaction Capability contract stud ies 
and in- house experimentation, (e.g., r e-reflection 
and bearing cotangent rate) have not provided a 
reliable and accurate means of determining range 
to target for RHAW systems . It should be noted 
that the inverse LORAN technique (TOA) has not 
been expl oited in the RHAW field . 

q. Emitter Location 

(1 ) Tactical ELINT and passive electr onic 
countermeasur es {PECM) collection in the NVN 
environment is accomplished on an extremely 
limited basis. COMMANDO LANCE, EIG EYE, BIG 
LOOK, EB- 66C, EA- ]B, EA-lF, EA-6A, and EF- l OB 

- aircraft are used to provide MIG and/or SAM 
warning in suppor·.:; of strike operations over 
Nor th Vietnam. The RA-5C, RB-47, EA- 6A, EF-lOB, 
TROJAN HORSE, and BLUE SPRINGS aircraft are con
~igured fo r ELINT and/or COMINT collection. With 
the exception of BIG EYE, each of the aircraft 
listed above has a capability for ELINT and/or 
COMINT collection. The collective resou!ces of 
these aircraft are capa~le of co~ducting inter
ception, location_, and J•ecording of the emitters 
associated with NVN defense. 

(2) Improvements are needed in the capability 
to l ocate t hese emitter s accurately. The spatial 
degr ee of change between di rection bearings 
required to obtain an accurate radar location is 
dependent upon: (a ) the ground speed of the 
collector air craft; (b) the duration of signal 
emission; (c) t he ability t o correlate bearings 
emanating f r om the same source; ( d) recei ver 
sensitivity and sel ectivity; and (e) calibration 
and stable cross over of direction finding antenna 
patterns. None of the collector air craft have 
the capabili ty singly to bring together all f ive 
major elements . 

I 
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p . Radar Homing and Warning Sys~em ( RHAW ) 

(1 ) Depl oyed RHAW systems in strike and attack 
aircraf t p ermit automatic detection and instan
t aneous display of t he direction and relat i ve 
distance (by signal strength only) t o pre-selec ted 
threat radars which operate in L, S, c, or X-band 
regions of the spec trum; t hr oughout 360° in Air 
Force aircraft and 120° of the forward hemi sphere 
in Navy airc raft. The APR-60 now in devel opment 
wil l extend coverage to 360 for Navy aircr~·t. 
Ope rational tests in Southeast Asia of RHAW 
ancillary equipment (SEE-SAM) have resulted in 
modifications which allow the pilot t0 know 
whether or not he is the actual target when flying 
in formation in a multiple SAM environment. rhese 
modifications wil l preclude unnecessary evasive 
maneuvers, deviat ions from course, or maneuvers 
at lower altitudes where ground fire is hazardous. 
RHAW systems in Southeast Asia have four serious 
limitations: · 

(a) the 120° coverage for Navy aircraft ; 

(b) the inability to present an accurate 
range t o the target radar; 

(c) receiver techniques preclude frequency 
selectivity as an accurate and reliable para
meter for effectively resolving, in the warning 
mode, one &pecific radar located wi tt.1in a high 
density of similar types; and 

(d) Navy systems do not incorporate t he 
ancillary SEE-SAM equipment to allow the pilot , 
when flying in f ormation within a SAM environ
ment, to know whether or not he is the specific 
target. 

(2) Follow-on SEE-SAM systems will include a 
quick reference display t o the pilot whose aircraft 
is in t he center line of the main beam of t he S 
or C-band guidance radar . The unit will rel ate 
the strike aircraft's actual position in r e lation 
to the main beam, thus indicating a positive 
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. 
(3) The limitat i on on ground processing is due 

tc wire recorders being available in the EB- 66c 
onl y , and t he lack of fid elity. The EA- 3B ha s 
a multi-~hannel automatic tape recorder, but 
fac ilities are not available aboard the c arrier 
f or its ground read out and processing. EIG 
LOOK tape recordings are proces3ed and analy z ~·d 
at Danang immediately upon landing. The RA- 5C 
ELINT collection data is taped completely and . 
processed , analyzed, and bear ings plotted by a 
special computer aboard the aircraft carrier . 
Complete mission read out and plotting is accom
plished within 12-72 hours. EA-6A/EF-10B collec
tion data is ground processed in a GSQ-41 Read- out 
Van immediately f o l lowing the flight ( 3 hours ) . 
The RB- 47 which normally performs one mission a 
month near North Vietnam requires its intelligence 
data to be processed in Japan. The basic limita
tion in gr ound processing is the time delay and 
lack of a single central processing center for 
t imely correlation analysis . 

(4) The RA- 5C, BLUE SPRINGS, TROJAN HORSE, 
and the RB- 47, have not contributed significantly 
to timely tactical enemy order of battle informa
tion primarily because of system limitations . vli th 
t he exception of BLUE SPRINGS, which is limited 
by r estricted receiver coverage and location capa
bility, t hese systems do not possess a real time 
reporting_capability . 

(5) The coll ecti on of perishable intelligence 
is aggravated by : (a) the mobility of many NVN 
radars; (b) short duration emissions; (c ) high 
signal dens i ty; {d ) high density of NVN radar 
defense; (e) manual operation of equipment; . 
(f) limited signal handling c apacity of the ai r
borne receiver and operator ; (g) time consuming 
airbor ne signal analyzer; (h) insuffi c ient geo
graphical coverage; (i) insufficient collectors 
fo r sampling envir onment throughout any 24 hour 
period; (j) insuffi cient collector platforms avail 
able to support strike with SAM/MIG warnings as 
wel l as pure ELINT col lection; (k) inabi.li ty to 
a ccomplish search of t he entire operating fre 
quency of the NVN radar s; and (1) excessive time 
delay b etwP-en actual data collection and processlng . 
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(.a) The BIG LOOK, EA-3B and EF-66c cannot 
a ttain the grow1d speed to cover the required 
spatial degree change when restricted to 
orbit patterns and when SAM signals are emitting 
for 15, 30, 60, or :20 seconds. This situation 
is aggravated by the time consumed to manually 
operate airborne intercept receivers and 
attempt to synchron~ze BRIGAND with the ground 
radar antenna rotation, while attempting c r oss 
identification between three airborne receivers. 
Correlation of bear~gs also requires accurate 
signal analysis of each radar finger print 
(e.g., PRF, PW, Sweep Rate). The concentration 
and time consumed by the electronics warfare 
operators to achieve these necessary objectives 
precludes accomplishing more than recognition 
and location of SAM signals in order to fulfill 
their primary mission of SAM warning. The 
remainder of the ELINT information is collected 
on wire or tape recorder for l ater analysis. 

(b) For the EB-66c, the actual time devoted 
on station to intercept and locate the NVN air 
defenses in Route Package VIB is negligible. 
In order to resolve a family of direction bear
ings within the proximity of the target area-
considering the EB-66c orbit distance (40 nm) 
as well as its ground speed--a trade-off must 
be . made. The aircraft can obtain a 5-15 nm CEP 
location of the SAM or any other target radar 
after a 6- 10 minute extended orbit leg, but for 
the same period of time it would not be able to 
utilize its S-band jammers to counter the SAM 
threat . 

(c) With the exception of the type and _ 
number of jammers, the EA-3B performance and 
PECM configuration is basically the same an 
the EB-66c. Therefore, approximately the name 
orbit extension is. required to obtain loca-t;ion 
accuracies of 5-15 nm, providing the signal 
remains up for 6 to 10 minutes. 
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( 3) :Roth equipmf~n l s have' provi ded [:00d protection 
t0 t he s trike fo r ces . QRC- 160- 1/ ALQ- 71 resources i n 
South ens·.: Asia do not permit installation i n all Air 
For ce s trike aircraft. In addition, t0 ac cor:rpli sli 
t he much needed i nstallation c f the AL~-51 in th ~ 
F- 4B, aircraft provisions, beyond those currently 
in eff ect, must b e made to set up modificat ion 
lines. This may require a t emporary reduction i n 
F- 4B aircraft avail able for combat assignment. 

( 4 ) The possibility alway s exists t hat E' i tl~ E'!' 
C- band or X- band SAM systems , or both .• could b e 
deployed to North Vietnam and could inc l ude IR 
homing. Deployed active ECM systems are capable 
of countering only S-band SAM and AAA radars. New 
antennas are n-eeded, .with a unique type of polari
zation, IR detectors, and IR countermeasures. An 
urgent requirement exists t o expedite the follow
ing programs in order to properly protect US forces 
as further advanced enemy tactics and technologies 
emerge: 

(a) The QRC-160- 8 pod (S and C-band ) : to 
provide higher power ( 300 watts in the pulsed 
noise mode ) and wider frequency coverage . 

(b) The ALQ-81/100 (Sand C-band): which 
will p r ovide deception jarnm~ng. 

(c) The QRC-335: a deception repeater and 
fuze j ammer, to counter SAM and AAA radars and 
missile fuzing. 

(d) The QRC-314: a missile·fu ze j ammer to 
predetonate the GUIDELINE fuze (this j ammer is 
presently in the test phase of devel opment). 

( e ) A devel opment effort now underway t o 
modify present X-band pod equipment t o counter 
the X- band SA- 3 radar. 

s. Active Electronic Countermeasures 

(1) Stand- off active ECM support provides pro
tection of the strike force; using eit her modul a ted 
noise, as in the case of the EB-66B (23 j ammers 

; 
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(6) Tactical ELINT/ COMINT collecti on in the 
tlVN defense environment is not timely, accurate ~ 
or adequately representative of the actual 
qualitative or quantit ative NVN radar posture. 
Thus perishable SIGINT data is not available to 
t actical con~anders for daily operational plan
ning and/or to crews for daily pre-mission brief
ing and formulati on of a meaningful enemy order 
of battle. 

(7) With appro~ral of funding and authorization 
to expedite exist :~ng programs, a major improve
ment in PECM systems can be made. A capability 
for real time transm~ssion of emitter location 
and type can be incorporated in PECM/ ELINT/ COMINT 
aircraft of both Services. Direction finding tech
niques, such as interferometer and phase comparison 

I ' 

and high rate of signal recognition will ·permit . 
tactical forces to handle typical air defense !' 
environments. Superheterodyne digital tuned 
receivers, pulse deinterleaving networks and I 
PRF discriminators/counters, will enhance the accuracy 
of signal analysis . Follow-on programs must 
include the acquisition of sufficient passive ECM 
platforms to provide adequate sorties for complete 
geographical ccverage of the ground radar environ-
ment and effective support of tactical strike 
forces, around the clock. The incorporation of 
accurate and world- wide LORAN D and TOA will pro-
vide the degree of navigation accuracy required 
for resolving radar l ocations within 500 feet . 

r. Self-Protection 

(1) QRC- 160(A)-l/ALQ-71 consist of 4-75 watt 
voltage tuned magnetrons housed in a pod configura
tion. This equipment, which incorporates modulated 
noise j amming techniques, operates in S-band 
against the AAA and SAM radars . The QRC-160- 2 
pods are also employed in limited numbers to 
counter t he X-band air intercept threat. 

(2) The ALQ- 51 is an internally mounted decep
tion repeater. The deception techniques employed , 
provide protection for single aircraft against S- band 
counter-air missile and f i re control radars . 
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jettison of s t ores , and Russian "technical inte_ligence 
avail able to North Vietnam, the following electronic 
warfare equipments are presumed to have been compro
mised: 

(1) RHAW APR- 23/ 24/25/26 and AP.3- 5ll 

(2) Passive Receivers APR-9/lL~ , ALQ-61, and 
ER-133 

(3) Active Transmitters ALT- 6B/ 13/15/16, ALQ-51~ 
QRC- 160 

This infonnation emphasize.s the need for s elf-de~t !'i: ... ~"":" 
systems in all future electronic warfare cquiprnents 
and those not yet deployed or operating over hosti !e 
territory . 

B. (TS ) TACTICS 

l. General 

a. Since the beginning of US air operat ions over 
North Viet nam, US· air t actics have been evaluated 
and modified to achieve what, in the light of exper
i ence and avail able data, appeared to afford best 
strike effectiven~ss and least aircraft/ aircrew 
attrition. For example , . in the beginning reliance 
was placed . upon low level rocket and strafing attacks 
for flak suppression and destruction of soft targets. 
Multiple passes at t he t arget were often made. To 
reduce the loss rates experienced when operating at 
low levels within the lethal range of light AAA and 
automatic weapons, strike f orces raised minimum 
operating altit udes and limited the number of attac~ 
runs on targets. 

b. As the MIG threat increased ~ MIG CAP and escort 
of strike forces became necessary. Also, the intro
duction of t he SAM missile created a requirement for 
the installation of radar homing and warning (RHAW) 
equipment in strike aircraft for SAM warning; the 
organization of IRON HAND operations to attack SAM 
sites; and the restric t ion of operations within SM~ 
defended areas to VFR conditions. vli t h the introduc
tion of the QRC-160 noise jammer and the ALQ- 51 
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p8r aircraft), or deceptioni noise jamminG by the 
EA-6A. The EA-lF and EF-lOB are configured with 
noise jammers also. Each of these aircraft has 
a capability to counter radars operating in P, S, 
and X-band and also dispense chaff. 

(2) Insufficient nurr~bers of EB-66B aircraft 
preclude r eleasing the EB-66c for tactical passive 
ECM collection in the target area. The EB-o6B is 
not currently configured for in-flight changing 
of jammer frequenc~es in the event the ground 
radar defenses intentionally or unintentionally 
shift operating freque~cy. The EA-lF and EF-lOB 
are restricted to providing ECM support within 
route packages where ground environment is com
patible with the aircrafts' limited · ECM capa
bility. Limited resources of ECM equipments and 
the absence of manual or electronic control of 
directional antennas limit active ECM effective
ness. In the event the C-band SA-2 or the X-band 
SAM 3 system is introduced in North Vietnam, the 
major US limitation would be the availability of C 
and X-band active ECM equipments. 

(3) The number of NVN radars has grown over the 
past three years to the point that US resources 
of active ECM equipment and stand-off ECM aircraft 
are incapable of screening a large strike force 
in Route Package VI. The present method of look
through in the EB-66c prevents extended periods of 
surveying the spectrum f or holes in jamming or 
obtaining bearings for accurate radar location. 
A development effort is now underway to provide 
a stand-off jammer operating in S and C-bands, 
which will produce about 30 kilowatts/MHz of jam
ming power to counter the S-band SA-2 systems. 
This would adequately screen a strike force in a 
rectangular area 80 by 30 nautical miles. An 
advanced tactical electronic warfare system 
(ATEWS), now under study, will be composed or · jam
mers and passive receivers will counter the entire 
radar threat spectrum from early warning to term
inal guidance radars. 

t. Compromise of Electronic Warfare Systems . Based 
on actual- shoot-downs, crews captured, inadvertent 
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d. ~tuni tions Availabil it and Effectiveness . Effo r ts 

to neutra ~ze ~ e enemy a~r aef ense sys em ave been 
handicapped because the munitions which are most effec
tive in destroying AAA, automatic weapons, SA- 2 bat 
talions , and radars are scarce and because we have had 
difficulty in accurately l ocating these defenses . The 
density of automatic weapons and light AAA dictates 
weapons ·delivery methods which permit release and 
recovery above the effective range of these weapons. 
Operating techniques and the us~ of ECM, RHAW, and IRON 
HAND support have allowed the s~rike force to operate 
in high threat areas with minimal losses from missiles . 
(See Appendix H.) 

e. Constraints. Some tactics have been shaped by 
restrictions against attacking MIGs on airfields, strik
ing military installations in populated areas, and flying 
in the Chinese buffer zone. CAP has been increased to 
cope with the MIG threat. Restrictions against attack
ing target s in populated ~eas has resulted in by-passing 
some key e lements of the NVN air defense and LOC systems 
(POL storage, port facilities, SAM support facilities, 
command and control centers, bridges, etc.). In essence 
these r e straints have diluted the effectiveness of us 
tactical air power and have tended to channel US a~r 
operations into general patterns which the enemy can 
more easily anticipate. 

3. Current Tactics-- Related to Defenses and Mission. The 
following is · a genera~ discussion of tactics now employed 
by USN/ USAF aircraft, categorized by mission and related to 
how each is affected. by the NVN Air Defense System: 

a . Li Defended Tar ets outside of Missile 
Envelope. en s r ng ~ y e en e argets, 
pene-crations are normally at best cruise altitude 
(above 15,000 '). When over these targets, bombing, 
rocket, and strafing runs may be carried to low release 
and firing altitudes (below 4500') to improve delivery 
accuracy. Multiple runs can be made. 

b. Heavily Defended Targets OUtside of Missile 
Envelope. Tactics employed against heavily defended 
targe~s have been more restrictive. Weapons delivery 
is l imited primarily t o steep dives (400 - 60°) with 
a release altitude that permits the aircraft to bottom 
out above the most effective range of automat i c wea
pons and light AAA. Normally , only one pass is made. 
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' dec eption repeater, operating altitudes \oJ i thin SP.M 
areas have been raised. 

c. Other contributions t o changes in tac tics have 
been made through the introduction of the A- 6A air
craft and the MSQ-77 grotmd radar control system 
for nigh·; and all-weather operations. 

d. There are no significant differences in the 
basic tactical co~cepts of units of the 7th FLT and 
7th AF. Most of the differences which exist are 
those of basing, and routes and distances to targets. 

2. Factors Shaping Tactical Operations. The continuing 
evolution oi' tne enemy air defense system has been the 
primary factor in determining US air tactics . However, 
the following factors, some within our control, also 
have been important in shaping tactical operations: 

a. Ca abilities of US Tactical and Su 
With t e excep on o s o com~ngs n an a 
weather capabilities, US tactical aircraft and crews 
have been capable of completing assigned tasks. 
Though not the only degrading factor, the gradual 
build- up of forces prevented the use of sufficient 
mass to overwhelm enemy air defenses at the outset, 
coincidental with the destruction of assigned tar
gets. 

b. Electronic Countermeasures. The limited avail
ability of' ECM support aircraft and ECM equipment 
for strike aircraft has restricted operations in 
the high threat areas. The masking provided by 
mountainous terrain in some areas o.f North Vietnam 
has limited the effectiveness of ECM. 

c. Weather Minimums. The combination of SAMs, 
AAA, automatic weapons and MIGs has caused the 
establishment of minimum weather requirements of ten 
thousand feet ceiiing and five miles visibility in 
SAM defended areas over North Vietnam. 
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Fighter escort is provided for suppor t aircraft 
(ECM, ELINT, and recce) as required. Visual identi
ficat ion is required before opening fire, therefore, 
tacti~s have been of the day visual fighter type. 
Although the MIG kill ratio has been favorable and 
the MIGs have been a relatively minor threat to date, 
they have been responsible for complicating the pro
blems created by enemy air defenses; by the require
ment for suppor t and CAP/escort aircraft, and by 
causing mission aborts (ordnance j ettisoning) by US 
aircraft prior to reaching targets. 

l 

g. Armed Reconnaissance. The majority of attack 
sorties 1"lown over North Vietnam have been anned 
reconnaissance: 

{1) Armed reconnaissance missions are flown at 
altitudes between 3000 and 5000 feet above ground 
level , during. daylight hours; as the be~t com
promise between an acceptable degree of protection 
against automatic weapons and light AAA, and accep
table vi~ual target acquisition. In heavily 
defended areas, single-pass attacks usi·.1g varied 
run-in headings are employed. In lightly defended 
areas, multiple passes may be made to increase 
the probability of target destruction. 

(2) Night armed reconnaissance attacks are con
ducted -primarily by A-4 , F-4

4 
and A-6 aircraft. 

For effective attack, the A- and F-4 require 
visual acquisition and flare illumination of 
targets. The A-6 is an a.ll-weather weapons system 
which does not re•1uire visual reference to targets 
which present a good radar return. 

(3) Efforts have been made to improve the effec
t iveness of the night armed recce program by intro
ducing the acquisition/ control/ attack concept. 
Either an Army Mohawk, equipped with Moving Target 
Indicator (MTI) side looking radar or a Navy RA-3B 
equipped with infrared sensors is used for initial 
target acquisition. 
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c. Targets Within Missile Envelope. Tactics for 
those targets wh~ch are Wl.th1n the sAM envelope are 
essentially the same as for heavily defended targe~s. 
The majority of units penc~trate above 9, 000' in 
order to remain above the effective range of auto
matic weapons and light AAA. More support aircraft 
are required for strikes penetrating the missile 

· envelope, especially those attacking targets located 
' north of the 20th parallel where MIGs are located. 
: These additional aircraft are utilized for flak sun-
j pression, electronic warfare, escort, CAP, IRON HAND, 

and search and re·scue (SAR) sup?ort. 

d. Flak Suppression. In the early months 
war flaK suppression was a costly venture in 
of results achieved. For this reason it was 
to a minimum. With the advent of CBU-24 and 
VT-fuzed low drag bombs, employment of flak 
increased. These weapons provide good area 
and permit higher weapon release altitudes. 
aircrews interviewed stated that since flak 
sion has increased AAA gunners appear to be 
aggressive. 

of the 
terms 
reduced 
large 

suppressors 
coverage 

Some 
suppres
less 

e. Anti-SAM tiRON HAND) Tactics. Current anti-SAM 
tactics employhe SHRIKE missile system in aircraft 
which precede or accompany strike aircraft to the 
target area. When a SAM radar is detected by RHAW 
equipment, the pilot flies a course toward the radar 
until it is acquired visually or on the SHRIKE mis
sile system. Tactics vary, depending on the location 

' of the target, enroute and target terrain, density 
of radar activity, operational activity and tech
niques of the target radar, and SAM evasion actions 
required. SAM mobility, camouflage, and emission 
control techniques make· it a difficult system to 
attack. The inability to accurately measure the 
range to enemy radars causes some out - of-range 
SHRIKE firings. 

l 

f. Anti-MIG Tactics. The force which provides 
counter- air consists primarily of Air Force F- 4C 
and Navy F- 4B/F-8 aircraft. The fighters perform 
close escort or are positioned between the known or 
suspected enemy threat and friendly air operations. 
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(3) Due to their limited maneuverability, which 
prec ludes optimum SAM evasion tactics, all t acti ca l 
ECM airc raft except the Marine EA- 6A s t ay 0utsiri0 
of known missile envelopes when possible . 

. (4) There is a valid requirement for tactical 
aircraft to posse~s defensive ECM capabilities 
adequate to count ·~r the enemy electronic defense 
environment; particularly SAM and AAA radars. For 
this purpose, 7th FLT attack and reconnaissance 
aircraft employ the ALQ- 51 deception repeater and 
7th AF tactical aircraft use QRC-160 noise jammers . 
Additionally, Marine EA-6A aircraft can be employed 
in formation with strike aircraft to provide close
in tactical jamming. 

j. Search and Rescue 

{1) The Commander 7th AF is responsible for 
SAR coordination in the Southeast Asia area of 
operations and 'exercises operational control of 
all US Air Forc.e SAR forces. CTF-77 exercises 
operational control of US Navy SAR forces . {See 
Appendix G. ) 

(2) us Navy SAR forces are comprised primarily 
of UH- 2A/B and SH-3 helos, A-1 RESCAP and two DD/ 
DLGs located at northern and southern SAR stations. 
Navy ·rescue operations are conducted mainly in 
the Tonkin Gulf and coastal areas of North Vietnam. 

( 3) US Air Force SAR forces are comprised of 
HH-3E and HH-43B/F helos, UH/SA- 16, HC-130P, and A-1 
RESCAP aircraft. US Air Force SAR operations are 
conducted over all land areas, plus HU-16 support 
in the Tonkin Gulf . · 

(4 ) Navy Operating Procedures 

(a) One UH-2A/B helo is embarked in each 
SAR DD/DLG . These helicopters are armed, 
equipped with self- sealing fuel cells and armor 
plat e and are on alert status 24 hours a day . 

III-26 

L L. L 



l .. 

h . Tactical Reconnaissance. No significant 
differences exist ~n the basic concept of tactics 
by the tactical reconnaissance forces of the 7th 
FLT and 7th AF. Specific differ ences which do exist 
are due to approaches f r om land versus sea bases, 
terrain , weather encountered, and va~~ng sensor 
capabilities . It is 7th FLT policy that tactical 
·reconnaissance aircraft be escorted. The escort, 
normally a single fighter, is for Search and Rescue 
(SAR) assistance and warning against AAA thr eats. 
Under existing 7th AF poli cy, tacti cal reconnaissance 
missions in lightly defended areas ar(~ flown by 
single aircraft and escort is provided only when 

·warranted by target defenses and/ or MIG threat. 

i. Electronic Warfare. There are no significant 
differences in the basic service concepts for require
ments and utilization of electronic warfare support 
forces for either passive ECM or act ive ECM. Several 
types of aircraft are empl oyed, with variations 

· in ECM capabilities. 

' 

(1) The active ECM aircraft (EB-66 , EF-10, 
·EA-6A, and EA-lF) provide stand- off j~ming in 
suppor t of attack/reconnaissance forces. The 
basic t act ic is to fly an orbit/pattern along 
the flight path of the strike forces, forcing 
enemy defense radars to l ook into the active ECM 
aircraf·t' s j amming pattern to acquire t argets . 
The EA-6A can provide stand-off j amming or accom
pany strike aircraft on the mission. 

(2) The Navy and Air Force are provided passive 
ECM support by EC-121 type (BIG LOOK) aircraf t on 
stati on over the Gulf of Tonkin. These aircraf t 
pr ovide SAM and MIG alerts to tactical aircraft . 
Passive ECM aircraft (EB- 66c, EA-3B, EA-6A, and 
EF-lOB) are configured to perform electronic recon
naissance and surveillance miss ions over prescribed 
routes for the purpose of monitoring and updating 
the e lectr onic order of battle. 
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(~) SAR operations have been de~raded by the 

follov1i ng equipmen1: and environmental fa~tors: 

(a ) The limited range and endurance cf 
present rescue vehicles (HH-3/ SH-3) res t ricts 
the area which can be covered. 

(b) The slow speed of the rescue helicop
ters results in excessive reaction time from 
notification to pickup, reducing probability 
of recovery. 

(c) Available helos are vulnerable to 
enemy groundfire due to the low altitude and 
slow speed inherent in SAR operations. The 
requirement to hover for pickup increases the 
hazard. 

(d) Night recovery capability is limited 
due to difficulty in: 

l. low level navigation and terrain 
avoiaance; and 

2. locating downed airmen during hours 
of darkness. 

(9) Future SAR operations will be enhanced 
through better self-protection, extended range, 
and higher speed for the helicopter. Three 
M- 60 minigtms are being installed in all HH- 3Es. 
The HH-53B, with 50 knot higher airspeed and self
protection armament will be added to the inventory 
in early FY 68. Both HH-3Es and HH-53Bs will be 
capable of air refueling from the HC-130P. 

(10) Development programs are underway to adapt 
Low Light Level Television and/or Forward Looking 
Infrared sensors to rescue vehicles to improve 
the night rescue capability. 

4. Effect of Tactics on ·Attrition 

a. In revie"Vdng US tactics against the NVN Air 
Defense System, an analysis of US aircraft l osses 
was made. To select some common base for analytic 
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(b) Embarked on one of the three YANKEE 
STATION CVAs is a t hr ee plane SH- 3A helicopter 
detachment . The SH-3A is anned , eqv.ipped \'-lith 
self-sealing tanks and armor plate, and is 
the primary Navy r escue vehicle used over 
North Vietnam. One SH-3A is airborne at all 
times during daylight hours; escorted by A- 1 
RESCAP . During the hours of darkness, both 
the SH-3A and A-ls are held in a ready alert 
status aboard the CVA. 

(5) Air Force Operating Procedur es. SAR support 
aircraft are normally airborne whenever air opera
tions are being conducted over North Vietnam. Pre
designated orbit areas are established for the 
HC-l30Ps and HU-l6s over Laos and . the Gulf of 
Tonkin; these areas being dictated by target 
location. The HH- 3Es normally stage into advanced 
operating bases in Laos and are committed to fi ve 
minute ground alert or to airborne alert i n per
missive areas. In addition to the normal rescue 
vehicles, RESCAP aircraft (A-lEs) are placed on 
alert status at Udorn. 

(6) When an aircraft is shot down, the initial 
SAR effort is normally accomplished by the accom
panying strike/CAP aircraft. This consists of 
locating the downed airman and directing SAR forces 
to the rescue area . Upon notification, SAR alert 
forces are scrambled, if not already airborne, and 
directed to the rescue area. 

(7) The success of the rescue effort is depend~nt, 
to a large degree, on the int ensity of enemy defen
ses and the p r oximity to population centers. Al 
though RESCAP and escort aircraft carrying ordnance 
are usually available to suppress groundfire, "the 
size and slow speed of rescue aircraft, along with 
the inherent requirement for low and slow flight, 
make the rescue aircraft vulnerable to enemy fire . 
Rescue efforts a r e virtually prohibited in the 
heavily defended and densely populated areas of 
Route Package VI. 
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d. The Navy has had most of its air~raft eauioDed 
with ALQ-51 throughout the periods compared, bt:'t-ha.s 
not yet conunenced use of CBU-24. Navy lo~se~ ha~'"= 
been relatively low throughout the p~riod an'J h aV'; 
decreased somewhat but not significantly--wherf.:az 
Air Force over-all losses, which wera relatively 
high, have decreased very significantly. Target 
selection, tactics, and weather are recognized as 
influencing factors . Taking all this into considera
tion, the Air Force drop in attrition is noteworthy. 
Navy attrition has been: 

NAVY LOSSES PER THOUSAND ATTACK SORTIES 

Change Confi dence 
Route Packa~e Aor- Sep 66 Oct - Feb 67 Factor Level 

II - III 2 . 3 1.5 Down 1.5 75% 

IV 1.7 3.9 Up 2.3 92% 

VI 3.8 3. 6 No change N/A 

5 . Tactic5 for FY 68/FY 69 and Subse~uent . New or 
improved equ1pments expected during FYB and subsequent 
are designed to provide better self-protection against 
radar directed defenses; greater stand- off capability 
against certain targets ; better accuracy in locating 
S-band emitters; more effective radar/communications 
jamming; and increased quantities of more effective muni
tions. New tactics, related to the employment of these 
improved capabilities against the SAM/AAA/MIG environ
ment, will evolve as follows : 

1 

a. Tactics A~ainst the EW/GCI Systems . The NVN 
Early Warni ng ( ) and Ground Controlled Intercept 
(GCI) net provides the enemy with radar warning and 
the means of effectively controlling interceptors in 
a defense envi r onment including heavy AAA and SAMs. 
Loss of the radar network would significantly impair 
enemy air defense operations . The technical limita
tion to US capability to destroy radars is the 
problem of detection and location. Time of Arrival 
(TOA) equipment will significantly improve the pr o
blem o: transmitter location, at least against S
band radars. The variety of EW/ GCI radars and their 
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effort, an attempt \>Jas made to determine the a.tt r i t i on 
trade- offs involved in various methods of counter ing 
the NVN Air Defense System . (Such analyses a r e 
included at Appendix H.) 

b . Rec ent attrition experience implies that a 
significant advantage ov~r the enemy may have been 
attained pr~arily by the tactical exploitation of 
new electronic war fare equipments and munitions . 
For Air For ce attack sorties, the attrition reduction 
has been as f ollows: 

AIR FORCE LOSSES PER THOUSAND SORTIES 

Reduction Confidence 

Route Package Apr- se;e 66 Oct- Feb 67 Factor Level 

VI 25.8 7.8 3. 5 99.9% 

1.8 3.9 98 % 

I 

I 
I v 7 . 2 

The reduction in Air Force attrition in Route Package ! 
VI correlates with higher release altitudes , increased 
use of ECM and an increase in the use of CBU- 24 fo r 
f lak suppression. The rollowing data summarizes 
CBU- 24 expenditures: 

l 

Jul-Sep 66 

Oct-Jan 67 

CBU-24 EXPENDITURES 

693/3 = 231 per month average 

1739/4 = 435 per month average 

c . With employment of the QRC- 160 pod, the Air 
Force has been ·able to fly at higher enroute altitudes 
( thus avoiding AAA) which has resulted in a s lightly 
dec reased enroute attrition rate. There has been no 
increase in attrition to SAMS and no inc rease in SAM 
effectiveness-per-engagement, despite flying at alti
tudes more favorable to SAMs. This implies that the 
QRC-160 has been ·~ffecti ve in countering SAMs. 
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d. Tactics Against the SAM. _Loss of tracking 

in l"onnati0n !'rom t.hP. eel net would probably deny 
1.111'~ :~1\M ~ystem its emi scion control (EMCON) capa-
bil i t .y and require that the acquisition radar be 
utili~ed to a greater extent; and thus become more 
vulnerable . EW/GCI sites and SAM radars which are 
located by Compass Strike/EELS can be destroyed by 
the Compass Strike aircraft (F- 4D) or by accompanyin~ 
strike aircraft with SHRIKE/Standard ARM or rocket!: 
and free-fall bombs . Once the sites are located, 
follow-on attacks may be made by vectoring strike 
aircraft to ·the targets wit~ ground radar control 
(MSQ-77) or airborne control radar (E- 2A). The air
borne effort will be augmented by the TALOS ARM system. 

e. Tactics Against the AAA. Compass Strike/EELS 
directed at.tacks, coupled ~ith flak suppression 
improvements associated with more accurately deliv
ered weapons, will form the basis of the new anti
AAA tactics. The purpose will be to deny acquisi
tion and tracking information to radar directed 
guns, thus rendering them far less efficient. 

C. ~S) COORDINATION AND CONTROL 

1. General 

a. CINCPAC, as the commander of all US forces in 
the Pacific area, exercises command and control of 
US air operations in North Vietnam through CINCPACFLT 
and CINCPACAF as Service component commanders, and 
COMUS~~CV as a subordinate unified commander . In 
order to define the areas of responsibility, CINCPAC 
has subdivided North Vietnam into seven operating 
areas called Route Packages (RP). These packages 
are numbered I through V and VIA and VIB. (See Chart 
at TAB C to Appendix B.) 

b. Responsibi~ity for coordination of air opera
tions in Route Package I is assigned to COMUSMACV; 
in Route Packages II, III, IV, and VIB to CINCPACFLT; 
and in Route Packages V and VIA to CINCPACAF. CINC
PACAF has further delegated his authority to the 
Commander, 7th AF. Consequently, the Commander, 
7th AF, as a subordinate commander to CINCPACAF and 
the Air Force component commander to COMUSMACV, 
exercises coordinating authority for operations in 
Route ~ackages I, V, and VIA. 
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dispers i on complicate an ,.11-out attack against them 
until a multi-frequency TOA capability exists. 

b. Interdiction of Lines of Comnunication. Some 
of the weapons and weapon systems that may increase 
US air interdiction effectiveness beyond FY 68 are 
the A-7 and F-lllA aircraft, the MBQ-77, and aerial
delivered mines. Employment of the F-lllA in CY 69 
and installation of the MSQ-77 in northern Laos , 
when used in conjunction with active ECM, will 
enhance US all-weather strike and interdiction capa
bility in North Vietnam. Aerial-delivered anti-vehicle 
l and mines will enhance the means of restricting 
enemy logistic movements without the attendant attri
tion ass.ociated with the interdiction of bridges and 
,other heavily defended LOC links. 

· c. Tactics ~ainst the MIG. The introduction of 
new US equipmeri:s and improved coordination/control 
:procedures should increase US tactical superiority 
over the NVN MIG force. Anti-SAM ECM equi~ment will 
allo~ CAP aircraft to operate effectively at alti
tudes above most conventional AAA weapons; and AIM-4 
(F-4D) and AIM-7F (F- 4J) air-to-air missiles will 
improve US effectiveness in air-to-air engagements . 
The F-4E, with its internally mounted gun, will also 

; enhance future air-to- air effectiveness. Air-to-air 
"identification systems (TEASER/TRISAT) will afford 
positive identification of enemy aircraft and allow 

· a change in Rules of Engagement to penni t firing 
without visual identification. The most promising 

· means of improving the MIG kill ratio stems from 
the fusion of all available intelligence data and 
introduction of these data in real-time form into 
a coordinated information network. The level of 
suc=ess of future air-to- air operations will depend 

. upon the degree to which the critical elements 
(aircraft and weapon capability, current intelligence , 
positive control and coordination, flexibility of 
operations, and security) can be combined. 
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11. f'.larine Corns .Procedu rc>z. Current t-1arine air 
0perations in Soutr.east As ia are conducted primarily 
i n support of III Marine Amphibious Force (III MAF) 
ground operat ions in South Vietnam. The Commanding 
General, III MAF also makes ava.ilable to COMUSMACV 
those Marine air assets not required to support III MAF 
ground operations . Such forces are included in the 
7th AF daily frag order for Route Package I. By special 
agreement, certain Marine air assets, such as EW, ECM 
and tanker aircraft, are also provided for the support 
of 7th AF and/or CTF-77 operat ions in North Vietnam. 
When Marine air units cperate in support of other than 
Marine ground forces ttey operate according to current 
7th AF or TF-77 procedures; dependi.ng upon the type of 
support provided. As a result of an agreement between 
the Commanding General, 1st MAW and the Commander, 7th 
AF, targets in Route Package I, near the DMZ, which 
may directly affect ground actions in that area, are 
authorized for attack by Marine air un.its on short 
'notice, without prior scheduling, provided that the 
7th AF Command Post is notified prior to mission execu
tion. 

5. Control Procedures 

a, Control procedures for US air operations in 
North Vietnam are almost identical for all of the 
participating Services. These procedures consist 
of target selection by operations and/ or intelligence 
personnel; assignment of a target or target area, 
(i.e. , recce) to a particular crew or crews; a pre
mission brief on the target or target area, includ
ing available intelligence; and the crew(s) perform
ing the mission as briefed . HIG, SAM and CHICOM 
border warnings are provided to mission aircraft. 
Strike aircraft can be diverted, after launch, to 
an alternate target area in ~he event target change 
is desired. 

b . Fusion of Intelligence 

{1) The ability to exercise control of US 
aircraft over North Vietnam depends on the fusi on 
of various sorts of information. Information 
derived from air and surface radars; combin~d 
with special intelligence, when correlated with 
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" Coordinating authority foi t hose areas assi~ned 
t o· CIHCPACFLT has been fu r ther delegated to CTF- i 7 
thr ough. the Commander, 7th FLT. 

· d. Coordination and control of all US air opera
tions in Nor th Vietnam is effected through a joint 
agreement between the Commander, 7th AF and CTF-77. 
Continuing coor dination and improvement in pr ocedures 
is achieved through a joint 7th AF and TF- 77 coor di
nati ng committee which meets monthly or as necessary . 

e. Coor dination of Marine Corps air operations in 
Nor th Vietnam is effected through a joint agreement 
between the Commander, 7th AF and the Commanding 
General, First Marine Aircraft Wing {lst MAW). 

2. Na~ Procedures. The targeting concept for inter
diction Ln the Navy areas of responsibili t y i s developed 
and promulgated by CTF-77 . Route Packages II, III, and 
IV have been subdivided further into six East -West 
sectors. Each of the three attack carriers at YANKEE 
STATION is assigned two of these sectors, one to the . 
nor th and one to the south. Each Carrier Task Group 
Commander is r esponsi ble for the conduct of operations 
in his assigned sec t ors . He selects his interdic tion 
targets based on the over-all targeting concept estab· 
lished by CTF-77 and issues a daily air plan for his 
carrier, assigning prim~ry and s econdary/divert targets 
to individual .c r ews. 

3. Air Force Procedures. All cont rol of US Air 
For.c e fl1.ght operati ons i n North Vietnam is centralized 
in t he Commander, 7th AF at Tan Son Nhut Air Base, 
Saigon . A detailed 7th AF f rag order is issued daily 
assigning aircraft to t arge t s, specifying · r outes , time 
over target , t anker r endezvous, and ordnance. Primary, 
se~ondary, and, sometimes, tertiary t arget s are assigned. 
·:-inal target assignments and ·.:xecute c·rders are directed 
by . the 7th AF Command Post, Saigon. Provision is made 
for fl i ght leaders to divert to alterna te assigned 
targets in the event the flights are unable to str ike 
assigned targets. Frag orders are t ransmitted by secure 
teletype to all operating units at bases in South Viet 
nam and Thailand. Changes to the frag or ders are trans 
mit ted by teletype or, if time doe s not permit, by 
telephone. 
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(5) The Tactical Data Communications- Center 
of the MTDS is the place at which the interface 
between BUIC II and MTDS/NTDS l'lill be accornplish~d . 
There are significant decisions that remain to 
be made in order to develop the automated data 
interface. Not the lec;.st of th 3se decisions is 
program specification. A draft plan prepared 
for the US Air Force by MITRE Corporation is now 
in circulation among the Services and NSA for 
concurrence. When a plan has been agreed upon, 
the following must be accomplished: statement 
of work, devel.opment of specifications for equip
ment interface, software and over-all test; system 
test, integration and check out planning; and, 
award of contrac ts as necessary. 

(6) Project IRONHORSE is scheduled to pr ovide 
digitized data by September 1967. If MTDS is in 
place near Monkey Mountain at that time, such 
data can be accepted by MTDS and NTDS. Meeting 
the scheduled completion date of second quarter 
FY 68 for interface of BUIC II with the rest of 
the system will require taking full advantage of 
previous experiences in the field, as well as a 
fully integrated effort by all agencies concerned. 

(7) It should be r e-emphasized that the netted 
semi-automated data systems will provide only a 
more rapid means for the fusion and display of 
intelligence and operations data to the operational 
commanders . In itself, the system does not add 
to sensor or routine communications capability. 

c . Communications 

(1) The communications equipments and nets 
employed in coordination and control of US air 
operations are radio voice or teletype channels 
in the HF and UHF frequency bands. Compatible 
equipment links are operative between all US 
elements in the area. The combat areas in North 
Vietnam are normally beyond direct UHF range. 
Therefore, UHF communications require the use of 
radio relay aircraft o r MIDDLEMAN. Ai r Force 
relay aircraft now retransmit on only two channels, 
one of which is Guard Char~el. By the end of FY 67, 
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lmown TTS flight r outP.Z .· penni ts moderately accurate 
flight .following of US flights in North Vietnam 
and oft~n provides positive identificati on of 
~nemy aircraft . The key element of the current 
capability is special intelligence. 

(2) Since special intelligence is sensitive 
and perishable there have been problems in using 
such intelligence in a timely manner. At present, 
the steps in the exchange of special intelligence 
are performed manually and the process is relatively 
slow. Therefore, emphasis is placed on distribu
tion of that information required for t he defense 
of US forces . 

(3) The fusion of all elements of intelligence 
has a significant impact on both defensive and 
offensive US air operations in North Vietnam. 
Excellent results are being obtained by the use 
of this data in tactical defense . However, there 
is· a potential. ' use for this data for offensive 
pu~poses which has not been realized to date . 

(4) IRONHO&~E is a project to provide digitized 
data derived from special intelligence sources for 
use in semi-automatic data systems. It is scheduled 
to be installed at Dan~~g, and to be operational 
in September 1967. The Navy Tactical Data System 
(NTDS). will be able to use the digitized data 
pr ovided by IRONHORSE when the Marine Tactical Data 
System (MTDS) installation on Monkey Mountain (Hill 
647), Danang, is completed. NTDS/ MTDS are com
patible syst~?ms. The Tactical Data Control Center 
(TDCC ) of the MTDS will accept the data from IRON
HORSE and relay it for display throughout the 
NTDS/MTDS systems in the area. Additionally, the 
US Air Force is installing a semi-automatic data 
system on Monkey Mountain and at Udorn, Thailand . 
The Air Force will initially utilize IRONHORSE 
data through manual inputs. To achieve maximum 
correlation of the IRONHORSE data and other intel
ligence and operational data, it is necessary that 
the semi-automatic systems be netted into one 
compatible system. The candidate systems to be 
netted are BUIC II and NTDS/MTDS with IRONHORSE 
data injected. If the candidate systems are to 
be netted, development of an automated data inter
face between BUIC II and NTDS/MTDS will need to be 

_.. ~omplished. 
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PART .!.\i - DISCUSSION 

A. (/3 ) GENERAL. The purpose of t his dis: !..lssion is to 
develop the c ourses of action which are open t o the U~ited 
States in air operations over North Vietnam. It v1ill first 
address the -major factors that have dic t ated the manner in 
which US air operations have been conducted . Second, it 
will outline> by functional area, other factors related to 
US air operations. Finally, it will discuss alternat i ve 
courses of action for obtaining US military obj ectives in 
North Vietnam. 

3 . (#;3 ) FACTORS LEADING TO THE PRESENT SITUATION 

1. US Objectives, Folicy, and Major Operational Factors 

a . The objective of the US air campaign in Nor th 
Vietnam has been to apply steadily in~reasing pressur e 
in order to cause Hanoi to cease its aggression in 
South Vietnam, and to make continued support of the Vjet 
Cong insurgency as difficult and costly as possible . 

·b. Since the start of ROLLWG THUNDER operations in 
March 1965, the application of air effor~ against Nor~h 
Vietnam has been guided by a policy of gradually 
increas ing pressure. (A digest of concepts and recom
mendations of the Joint Chiefs of Staff regarding air 
operations in North Vietnam is L~cluded _ in Appendix C. ) 
During this period the United States doubled its tactical 
air forces in the area. During the same period North 
Vietnam air defense forces more than quadrupled . 

c . In CY 66 US tactical air forces flew 106,461 
s orties and dropped 129,496 tons of bombs in North 
Viet nam. Approximately 80 percent of these sor~ies 
were in armed reconnaissance flights along roads, rail
roads, fo~, bridges and trails in the countryside. 
These attacks have forced North Vietnam t o divert about 
300 , 000 personnel into additional logistic efforts and 
passive air defense measures and have significantly 
impeded the movement of men and material into South 
Vietnam. However, this effort has not been suffici~nt 
t o cause North Vietnam t o stop its aggression i n South 
Vietnam. Further the pace of US attacks has no~ 

IV-1 

l L L L r 



• \ 

l 

this cupubili ty vJill be doubled to four channels . 
Navy t·1IDDLEMAN aircraft r elay a single UHF fre-
quency. 

(2) Increasing use is being madP- of c~cur'= 
chann.:ls for vvice and teletype . The Y:l - ~~~ , 
a se·cure voice equipment small (:nr)tl~,h for use 
in tactical aircraft, has been developed and 
installation in tactical aircraft will be accom
plished during FY 68 . KY- 8 equipment currently 
installed in the larger support aircraft (B~G 
LOOK, BIG EYE, COMMANDO LANCE) now provides a 
limited exchange of information, on a secure 
basis, with ground/ sea control agencies, e.g. 
MOTEL and PIRAZ . 
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s~atistically significant drop in US aircraft l osses . 
However, since t he technological base of North 
Vietnam extends to the Soviet Union , i t m~st be antic
ipated that current US innovations will be countered 
and t he recent favorable trend may be only t emporary . 

C. (f s) _9THE?. FACTORS RELATED TO US AIR OPERATIONS TI~ 
NORTH VIETHAM 

l . US Intelligenc~ 

a. A1 though many components of the NVN Air Defe!"!~ e 
System have been l ocated and ident ified in suitabl e 
detail to allow analysis and targeting, there are s~~ll 
some gaps in the intelligence that is available. The 
majority of radars detected have not been correlat ed 
with photography and targeting information is lacking 
on cer tain intermediate filter c~~ters in the early 
warning network . The mobility of r adar, AAA and SAMs 
has further complicat ed the problem. 

b. Ver y little is known precisely concerning details 
of importation of war material. US intelligence sources 
have been unabl e to establish the relative proportion of 
war materials br ought in by land or sea; however, they 
have determined that all North Vietnamese weapons and 
munitions are imported. I t is estimated that ~20 , 000 
tons of air defense muntions were used in 1966. 

2. US Tactics 

a. The tactics employed by US air forces have con
stantl:,' changed in response to enemy actions and 
improvements i n US equipment and knowledge. The growth 
and effectiveness of enemy antiaircraft weapons have 
required abandonment of some tactics and weapons . ~nemy 
fighter airc raft have also forced changes in tactics 
that result in l ess efficient use of strike aircraft. 

b. There are no significant differences in the 
tactics of the Navy and Air Force other than thos~ 
occasioned by different base locations and some minor 
differences required in exploiting features of dis 
similar elect ronic warfare equipments . A detailed 
~iscussion of tacti cs is included at Appendix F . 
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prevent.~d !iorth Vietnam f!'om irnpor-:ing a'1d pu.t. t.i!15 
together a formidable air defense system, cons~~u~-:~~g 
multiple lines of communication and creating a ·Je!'-;_ r.ab.le 
warehouse of vital military supplies thr oughout. ~he 
I:orth Vietnam pal'lhandle . 

2 . mn~ Objectives : Policy and Air Defense Forces 

a. Prevention of effective US air operations over 
North Vietnam is an obvious major objective of North 
Vietnam. In pursuit of this objective North Vietnam 
~as improved its air cefenses by continual imports of 
Russian and Communist Chinese weapons . To a degree they 
have maintained their freedom to do so by propaganda 
and political pressures on the United States . 

I b. The f~ct that the North Vietnam Air Defense System 
is totally dependent on outside sources of supply is its 
greatest weakness. The continued access of the enemy to 
outside weapons and munitions is not dependent upon his 
military capabilities, but rather upon the sufferance of 
the United . States . As long as -this situation continues, 
the enemy will retain an effective source of new weapons 
a'1d resupply . Conversely, if it is decided to deny him 
access to outside weapons and munitions, US tactical air 
forces presently in Southeast Asia can reduce support to 
'the point that the enemy ai r defense is neutralized. 

c. The North Vietnam Air Defense System has been a 
~dynamic and constar.tly growing organization . From J.i.arch 
:1965 to March 1967 the growth in guns (1400 to 6100), 
radar (50 to 450) and jet fighters (30 to 112) has been 
impressive . With open ports and railroads, the grot-rth 

.of the NVN Air Defense System has been limited only by 

. training and the type and amount of weapons its allies 
have made available. 

, d . Tec~'1ical achievements have been noteworthy. They 
' have included the first combat use of surface-to- air 
; missiles; introduction of modern fighter aircraft; •J. se 
. of radar- directed guns; and radar emission control. 

e. A combination of tactics, munitions and electronic 
warfare equipment has permitted satisfactory counteraction 
by US tac~ical aviation. This has resulted in a recent 
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b. The growing intensi t J. of enemy air defenses a."'ld 
\..he requi rement for weapon de2.ivery accuracy i nterac t 
t o require new conventional weapons c apab le of being 
delivered with high accuracy from outside t he envelope 
of target defenses . Improved interdiction weapons, 
designed to increase or prolong the damaging effects 
of a~tacks on bridges, roads, railroads, and waterways 
are also requi r ed. Stocks of the most effecti ve muni
t ions have not been available in suf~icient quantities 
to permit t actical exploitation or to accommodate 
changes in enemy defenses and tactics. A detailed dis
cussion of weapons and munitions is included at Appendix 
E. 

5 . Effect of Weather on US Air Operations 

a . During the northeast monsoon--from November 
until the l atter part of March- - weather conditions in 
the Hanoi and Haiphong areas are poor. Throughout this 
period, enemy air defenses, weather and LACK OF SUFFIC~~T 
ALL HEATHER STRIKE AIRCRAFT have combined to reduce air 
operations markedly in the heavily defendeq route 
packages. 

b . The northeast monsoon and the shortage of all 
weather attack systems have caused reduced scheduling; 
L~effective interdiction of LOCs , increased weather 
cancellations; and increased diversions from primary 
t.argets to targets of lesser importance in North Vietnam 
or to targets in Laos or South Vietnam. 

6. Coordination and Control of US Air Onerations 

a. The coordination and control procedures in 
existence between 7th AF and TF77 have evolved during 
the course of the war and are fully adequate to support 
current and proj ected operations. A practical degree 
of control and advisory service to US aircraft operating 
over the Gulf of Tonkin and North Vietnam has been 
achieved . The us e of separate geographic areas of 
primary responsibility affords a measure of pilot famil
iarity with terrain, t argets, weather and antiaircraft 
order of battle that would otherwise be unobtainable. 
This familiarity has contributed to effectiveness and 
reduced attrition. Procedures are in effec t to 
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~c: . It i~ pos:;i b:~'= t hat at some f u t !1re p oir1t, 
D..I 1 al :;si~ vllll indicat.~ that an alr ca:apaie11 aeain~t 
the l PJl l Air Defense System, or against 3orne:: S(::Gru~nt. 
of 'it, would be lcgical. This might occur if US lo:.;s 
r a t es climb ~hile a t the same time improved weapons 
systems pernt:-.t effective suppression of enemy air 
defenses in an anti-antiair campaign. It has been 
established that these conditions do not exist now. 
\•li th unlimited enemy resupply, it is unlikely that 
there could ever be a point where analysis will show 
th~t an anti-antiair c ampaign would be sound, t acticall y 
or economically. 

3 . . US Aircraft Attrition. US aircraft loss rat es have 
declined during the past eight months. This is apparently 
due to the use of improved US electronic warfare equipments, 
flak suppression munitions , and tactics. The monthly loss 
rate in Nor t h Viet nam has decreased from a high of . 27 per
cent per sortie in July 1966 to . 07 percent per sortie i n 
February 1967 . A more significant indicator is the decline 
of losses in the intensively defended area of Route Package 
VI, from a rate of 1.65 percent per sortie in July 1966 to 
a l ow of . 30 in February 1967. The reasons f or the decline 
in attrition rate of recent months cannot be accurately 
defined and the extent to which the decline will cont inue 
is uriknown. For planning it should be assumed that the 
downward trend in attrition is temporary. If t he enemy 
employs weapons such as heat-seeking mi'ssiles, improved 
SAM systems, AAA with proximity fuzes, or more effective 
ECCM, attrition will increase. A detailed analysis of 
aircraft losses is included at Appendix H. 

4 ~ US Air Munitions 

a. On the whole, the United States has had adequate 
gross tonnages of air munitions in the field. However, 
~here have been deficiencies in the amounts of most 
effective weapons for specific tasks . This has result ed 
i n some forced substitution. The optimum tonnage of 
munitions in Southeast Asia has been set at 135,000 tons . 
0~ 1 March 1967, some 210,000 t ons were on the way or 
in Southeast Asia. Despite this overage in total muni
tions, t here are still shortages in some of the weapons 
that are most effective in suppressing enemy air 
defenses and interdicting lines of communica~ions . 
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clr:::.;j ;_:lted to improve weapons :.;ystems, mun~ t:~ons, intell i 
r: !.:rH.:r:?, :.: ommuni~ations, sensors, etc., is required. 

1 . The first of these a lternatives is to attack cc~!=' -=: : 
enemy ~arget systems i ncluding t he logistic routes u~~~~:l~f 
the deep water por ts . Inherent in this alternative is -.: he 
requi rement· for· increasing the scope of operations in Nort.h 
Vietnam. To pursue thi s alternative a s a cour se of actiun, 
it will be necessary to overcome or minimize the political 
impact of increasing t argeting authority. Increased 
oper ations should permit a campaign again5t a J 1 t he mean.s 
of importing war materials into North Vie tnam and agains t 
:.he !'emaining important military and war supportinG ta!·~:~: s. 
This is by far the most efficient method of applying mi2.:..
tary pressure on the enemy and of decreasing the t.otal ~ osts 
of US operations . Closure of these routes would, for the 
first t ime, make it milit arily profitable and sound to 
close the roads and railroads to China. The enemy, with 

.. his access to outside aid drasticall y reduced, would be 
unable to i mport POL, trucks, building material and muni 
tions necessary to s upport his forces and the f low of men 
and material into South Vietnam. This course of action 
would we aken and eventuall y neutr alize the NVN Air Defense 
System. I t would permit an intensive and effective air 
c ampaign that could have a ma jor psychological and mili
t ary impac t . Effective closure of enemy access to Russian 
and Communist Chinese weapons and munitions would have two 
i!'rport ant addit ional effects : First, foreclosure of the 
ability of the Soviet Union to increase the technological 
~apability of the NVN Air Defense System. Second, the 
imponderables relative to the will of North Vietnam to 
c ontinue the conflict would be simplified. Th~ enemy could 
be deprived of the means to cont inue effective opposition 
to US object ives . His will to continue would become lers 
of a fac tor. In this situation, the termination of 
effective operations in South Vietnam, whether or not 
nego~iated, would occur . This course of action offers the 
greatest probability of f avorable decis i on in F'"I 68 and 
should be c ommenced at the earliest opportunity consistent 
with satisfactory weather conditions and adequat e stocks 
of equipment and munitions . 

2 . The second alternative is to maintain present target 
authority and constraints while inc reasing t he effectiveness 
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1 fa~ilitate the diversion of aircraft as necessary 
between areas of responsibility of the Navy and Air 
Force. Further, the system of coordinat i on in use 

·has jemonstrated a degree of flexibility, tactical 
iversatility and responsiveness which, if centralized, 
:would be difficult to~retain. 
I 
1 b . The currently P"·ogrammed netting of the tactical 
; data systems will pro,•ide a more rapid means for the 
; fusion and display of · intelligence and operational 
:data to the various operational commanders. The system 
:will not add new information; however, i t will make 
' information available sooner. The major problem in 
:netting the systems is in developing proper interfaces 
to make the systems compatible. An interface has been 

' developed between NTDS· and MTDS. Development of the 
. interface between BUIC II and MTDS~rrDS, if required, 
. remains to be accomplished • . 

c. Available sensors have been employed, largel~ to 
· support effective SAM and MIG warning and border 
: violations systems. US forces have yet to make more 
' than token use of t~e products of these sensors, fuzed 
with all source intelligence, in support of quick 

· reaction offensive operations. There is a real poten
; tial in this area for probing the enemy's vulnerabilities 
' and in limiting his use of radars and operation of 
1 t raining flights. Projected reaction operations require 
• fuzed elements of COMINT, ELINT and all source intelli-
gence; useable, fast and secure communications; and 
suitable strike assets. These requirements are 
currently at hand to a degree that modest operations, 
at least, could begin now. A further element of 

. coordination and control that has not been exploited 
: is the use of Speci~ Intelligence (SI) with other 
. sensor products, for surface-to-air missile operations 
against airborne enemy fighters. 

D. '~) ALTERNATIVE COURSES OF ACTION. The investigations 
of1 ~s study effort indic ate two principal courses of 
action. (The theoretic alternative of halting air opera
tions over North Vietnam is clearly unacceptable from any 
viewpoint . A further alternative, an anti-antiair campai·gn, 
is ancillary to basic issues and is discussed under section 
C.) With either of the alternatives, continuation, initia
tion or expansion of actions defined in this report and 
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PART V - CONCLUSIONS AND RECO~ENDAT!OKS 

A. (~ ) CONCLUSIONS 

1. Nor t h Vietnam has developed a formidable air 
defense system that has greatly complicated the US air 
c ampaign again~t North Vietnam. 

2. The NVN Air Defense System is capable of readily 
incorporating and effectively employing further ~uali
tative and quantitative improvements. 

3. The NVN Air Defense System is entirely dependent 
upon external sources of resupply . 

. ~. Complete intelligence is not available regarding 
the amount and means of importation, or whether large 
~entral areas or depots exist for the storage and main· 
tenance of air defense materials. 

5. The authorized scope of air operations thus far 
has not been sufficient to deny the enemy access to 
externally supplied war material or to prevent the 
continuing growth of his lines of communication and air 
defenses. 

6 . Since May 1966, US airc~aft attrition rates in 
Nor th Vietnam have steadily decreased. For planning 
purposes it should be assumed that this trend is tempo
rary. 

7. A conclusive campaign against the enti re air 
defense system is not feasible at this time because US 
forces do not possess the non- nuclear weapons systems 
and munitions to conCI.uct a successful campai gn, or the 
authority to effecti,·ely impede the flow of supplies 
from external sources. All SAMs cannot be eliminated 
because of the inability to locate them accurately . 
AAA guns, communicat ions facilities, and radars are too 
difficult t o l ocate and too numer ous t o be eliminated. 
US forces do possess the equipment necessary to elimina~e 
the MIG threat . 
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o f t t;'=: 11::: a.i r· CJIJ<:!rations by technofogica.l impruvr.:ll!Cil t :::; 
and r::orc 'tf.!'e:r.: t.i·.,e use of e;dsting e(!Uiprnent.s . 'l'!"l.i:::; 
cou rse of acti on would require no ne\'1 political decisions . 
However, it is complicated by the demo~strated ability of 
North Vietnam to make force build- ups and weapons improve 
ments a t a rate equal to or exceeding those of the United 
Sta~es . The ability of the enemy to do this i s based on 
t he limits of Soviet technology, the willingness of the 
Soviet Union and Communist China to p rovide s uch s~pport, 
and the capabil ity of the enemy to move weapons , muni tions , 
and ~dvisory personnel into position. If past US policies 
continue, the enemy will apparently reta.in these requisites 
to c9ntinue matching or surpassing US improvements. There
fore~ the attainment of US military objectives by improved 
weapons and procedures requires that such imprcvements have 
a sufficient margin of superiority and quickness of effect 
to succeed before the Soviet Union and Communist China can 
reac~ with countering force build-ups _and/or improved · 
technology . The difficulty of achievi.ng the required 
mar gin of forces and technical superiority over the enemy 
is i;lustrated by the inability of the United States to 
achi·eve this margin during the past t wo years . Conse 
quently, this course entails a major scientific and pro
duction effort, and increased force requirements; followed 
by a surge of effort, in order to achieve US objectives 
in f'lorth Vietnam before the Soviet Union and Communist 
China can effectively react . Additionally, if the 
opponents did successfully counter, t he air war would 
t hereafter be conducted at a higher level of t echnologi
cal :conflict and attrition. This alternative offers little 
hope of achieving a 1 early decision and v1ould ver y probably 
requi r e operations for an indefinite period beyond FY 68 . 
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15. Coordination and control pro~edures are adequate 

to support present air operations and are sufficiently 
flexible to accommodate to expanded operations. 

16. US capability to fuse all elements of intelligence 
for tactical exploi t .3.tion can and should be improved. 

17. Netting of the semi-automated data systems~ cur
rently available i.n or programmed for Southeast Asia, 
will imp r ove the support provided to US aircraft opera
ting over North Vietnam thr ough more timely fusion and 
display of tactical intelli gence and operational data 
at major control activities. 

18. There are currently no major differences in the 
tactical air problems of 7th AF and 7th FLT except 
those associated with bases, distances, and routes to 
the targets. 

19. Current deli very tactics of the US Navy and us 
Air Force are basically the same. 
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r:.. 'rh--=r~ i~ ~ scar city and cons~quent1y r~:stricti v-::: 
rationing ·of the most effective weapons and fuzes ne.:::~}""=rj 
to ; suppress ~nemy guns and surf ac e-to- air missil~s. 
Ther·e is a lack of improved mines, bombs, and f ;;.z es t r.~ 
p r ol ong the damaging effects of attacks on bridges , :r-e ads, 
railroads, and waterways . 

. 9 . US force3 do not possess the non- nuclear weapons 
syptems and muniti ons required to successfull y interdict 
the ~IN logistics system during prolonged periods of 
adverse weather. Furtr.er improvement and expansion is 
re:quired in night and all-weather attack capability. 

;10 . I n late March, the transition to the southwest 
mqnsoon should bring six months o~ relatively good wea
ther. Although they will be short of the most effective 
weapons systems and munitions, US forces will have 
enough substitute systems and munitions t o impede the 
importation of air defense material lllto North Vietnam 
during the fo r thcoming good weather period. This can be 
done while continuing to impede the flow of material to 
the south. 

11 . Improved elec tronic, infrared and visible light 
systems a r e needed to l ocate, in near real t ime, enemy 
radar, antiaircraft weapons, surface vehicles, and ship
ping with accuracies sufficient for effective attacks . 

. 12 . As the. enemy's passive .and ac tive air defenses 
improve, free fall bombs and unguided r ockets become 
p·rogressi vely less efficient against pinpoint targets . 
A· new family of non-nuclear munitions is required. They 
should be capable of accurate deliver y f r om outside the 
e_nvelope of the tar get's defenses . 
. 
' 13A A need exists for a high- speed armed VTOL aircraft 

with sufficient range, endurance, and payload capacity 
~o effectively accomplish the SAR mission in enemy areas. 

· 14. Special int elligence now available to 7th AF and 
CTF 77, when used in conjunction with other intelligence , 
can provide assurance that violations of Chinese air 
space can be avoided. The same intellig enc e has an 
~nexploited potential f or use in support of expanded 
Qpera~ions against the NVN Air Defense System. 
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c . Al l t hermal p0wr. r plants and other \·Jc.r 
;.JJppor t ing industrial c omplexes. 

d. rfVN aircraft (airborne or not ) ~ and air~ield 
f acilities . 

e . Lines of communication within North Vietnam. 
Continue air interdiction (including aerial mining 
of coastal and inland waterways) and naval gunfire. 

OTHER RECOMMENDATIONS 

C. (f s) INTELLIGENCE 

3. That improved equipment and procedures be 
developed to provide tactical intelligence of a 
perishable nature to users on a real time or 
near real time basis . That mor e detailed infor
mation be obtained on the import, routing, and 
storage of military material. That improved 
procedures be developed to identify and locate 
radar sites, filter centers, and SAM support 
facilities. That a coordinating group b~ estab-
lished to collate special intelligence and opera-
tional intelligence in order to better evaluate 
the effectiveness of US and NVN tactics . 

D. (/3 ) SPECIAL INTELLIGENCE 

[I~~AJ 
[NsA:J 

4. That the acquisition and installation of ~~NCP~ 
additional communications required for the rapid 
reporting and use of available special intelligence 
be expedited. These communications include: 

a. A second KY 8 circuit between the 6924th 
Security Squadron at Danang and the TACC (NS). 

b . KY 8 communications between the BIG LOOK/ 
COMMANDO LANCE aircraft and the TACC ( NS) and PIRAZ 
ship. 
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RECOMMENDATIONS* 

E. ~s ) PRI~CIPAL RECOMMENDATIONS 

{ That a broad air campaign against North ~ c:NCPAG 
Vietnam be started now with four basic objec- JCS 
tives : OSD 

I . . a. To reduce to the lowest practicable degree 
the flow of impor~s into North Vietnam. 

b . To continue to reduce to the lowest practicable 
degree the flow of military supplies to South Vietnam. 

c. To destroy the remaining NVN military targets 
and war supporting industrial sites. 

d. To produce an impact, by the accumulative 
effect of la, b, and c, that will reduce the will 
of the North Vietnamese government to continue to 
wage v1ar . 
. 2 . That the targeting plan for this campaign include 

all targets of military value except the populationr= J 
itself. The following should be included among itsL£INCPAC 
first priority targets: 

L . . I 

a. Deep water ports . 

The alternative means of impeding the flow of 
supplies through the port complexes are: 

L 

(1) A naval blockade of the Gulf of Tonkin. 

(2) Mining or blocking channels approaching 
deep water ports plus attack on the off-loading 
and immediate distribution areas. 

(3) Attack on the off-loading and immediate 
distribution areas. 

b . Northeast and northwest rail lines. 

appropr~ate, the agency or agencies having 
cognizance of the subject is indicated. 
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c. Equipping selected aircraft wi~h Low Light 
· L~vel Television (LLLTV) and Forward Looking 
Infr ared (FLIR) sensor/ weapons syst-ems nm·J. 

d . In~reasing the Navy A- 6 force level by 33 
percent now; and review the program to assess 
requirements for further expansion. 

e . Expediting installation of an MSQ- 77 system 
at Site 85 in Laos. 

f. Expediting the development and testing of 
modifications to existing bomb delivery systems. 

g. Emphasizing night and all-weather strike 
capability in a larger percentage of future weapons 
systems. 

11. That corrective action be taken, through modi - ~ 
fication and r edesign programs to reduce the vulnera- jsERVICESI 
bili ty of US tactical a ircraft to hits from small arms - -
fire and AAA fragments. Possible modifications incl ude : 

a. Reticulated foam in fuel t anks. 

b . Self- sealing fuel tanks. 

c. Alternate flight controls; with emphasis on 
mechanical back-up . 

d . Selective armor plating. 

e . Fire suppressant system. 

f . Smoke suppressant systems. 
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t; . Pl::;.nning t o assure that-. E':- l?.lY. " F:IVE'T' T0P'' 
:.!.lrc r n.rt. ha vr:·'a 8 communic at i ons v1ith TA~C (J:.: ) 
and the PIHAZ :::hip . 

d . Provision t o TF- 77 of the rapid~ s~cur~ 
communications required to effect ively ne t th~ 
units afloat into a homogenous special intelli~ence 
collection and reporting unit. 

e . Provision of KC 135 "LUZON" radio relay air
craft with the capacit y to relay four , or more, 
channels of discreet frequency communi cations . 

! 5. That 24- hour coverage of special intelligence ( CINCP~ 1 

be provided by on- station air craft , rather than t he NSA ___j 
daylight to dark cover age whi ch now exists. 

6. That NSA Project "YOGI BEAR" be fully sup- E NCPACl 
ported. _j_ 

7. That the TACC(NS ) be authorized to rece i ve 
and use, in a non- SI area, appropriately sanitized 
special intelligence . This is now being done in 
the Combat Information Centers aboar d TF- 77 ships . 

C !iSA ":-1 
E-TCPA~ 

. 8. That the use o f SAR DD/PIRAZ ships to per f o rm [ CINCPAc-1 
certain special intelligence col lection be eval- NSA ~ 

! . 

~ated (See , Annex F to Appendix J) . . 

I ~ ' ; 9 . That the use of technical r esearch shi ps CINCPAC 1 
' 

for special intelligence collection in the northern NSA .c-, 1 
Tonkin Gulf be evaluated (See Annex G to Appendix J). __j , 

E. (/ S) STRIKE CAPABILITY 

, 10. That the strike capabilit y of US forc~s be 
improved by: 

a . Using Marine Corps A- 6A air craft in an 
expanded role in Nort h Vietnam. 

• ' • I R- c:. ·' 

I 
I 

0 SD ~~ .JCS 
CINCPAC . 
SF""'v-rro ::-c::: , -t\ \... ..-._. 

I 

b . Deployl.ng, as an 1.nter1.rn measure ~ t .;e .. =-- _,::-
as a pathfinder and attack bomber--if current test s 
prove such employment feasible. 

I 
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TI1c current trend should b e continued t0 develop 
n bacic munition capable of variou ~ modes of deliver~ . 
fu;.:inr,, and composition . Munitions deli verect by · 
d i3pensers should be capable of del ivery at various 
altitudes with several fuzing and bomblet opti ons . 
Bomb and fuzing options should be selectable from 
the cockpit . The availability of area denial weapons 
for use in mix ed strike lo~ds should be increased 
to deny the enemy access to areas US fo rces have 
attacked. 

G. (~ ) ELECTRONIC SYSTEMS 

14. The following electronic warfare and related I SERVICES I 
programs should be accomplished in Fiscal Years OSD 
1967 - 1968: CINCPAC 

l 

a. Initiate a priority program for long lead
time p roduction items to equip 25 percent of 
the F- 4D aircraft with TOA and a like percentage 
of the Navy attack aircraft with EELS. 

b . Provide EA-3B data readout Technical Electronic 
Warfare Support (TEWS) equipment to PACFLT carriers. 

c. Assign the highest priority to the i nstallation 
of Radar Homing and Warning (RHAW) and self
protection countermeasures for all US aircraft 
flying over North Vietnam. 

d. Initiate an RA-5C improvement program to 
provide real-time readout and t o insure correla
tion between the passive ECM and photographic 
capabilities against electronically emitting 
targets which a re within photographic range. 

e. Expedite deployment of 13 additional EB-66B/E 
aircraft. 

f. Deploy QRC-160- 8 jammer pods and ALQ-100 
deceptive repeaters for S and C-band coverage 
as soon as possible following successful flight 
tests. 

g. Equip intercept aircraft with either 
GAINTIME, APX-76 and/or TEASER. 
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F. ; (t~) t"TH!I'1 'I(Jl-J~ 

F' . 111at a c: tirJn b C! talc.en on selected muni tir.~n;; 
prqgrarns as indicated : 

a . Authorize procurement of Standard ARM 
:in accor dance with JCS 1725/613-5, dated 
7 March 1967. 

b. Select a second source contractor for 
~ WALLEYE as soon as possible, and increase planned 
!p r oduction by at least 100 units per month . 

. c. Authorize limited production of TALOS 
! ARM. 
I ' 
1 d. Expand the capacity of product1on and l oad-
• ing acti vities (Picatinny, Milan, Jol iet, Kansas) 
; for CBU- 24/29 to cover expanding requirements . 

e. Increase production of BLU-31/B f r om 200 
per month to 1,500 per month as soon as possible . 

f. Expedite Navy qualification of BLU- 34/B; 
but proceed with producti on for the Air For ce, now. 

g . Review expenditure r equirements for BLU-42 
and BLU- 45 mines . 

h. Increase production of Destructor MK-36 kits 
by at least 1,400 per month . 

i. Develop adequate fuze options for all munitions . 

~ 13 . That rnuni tions be procured in sufficient ~ERVICES ' 
quantities to allow Southeast Asia commanders OSD 
to build rapidly to the us day stock objective , CI NCPAC 
whil e at t he same time offering the flexibility 
to select the best ordnance to achieve stated 
rn~litary objectives. 

I 
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t. Ins tall destruct features (thermal o r 
!~xplosive) in all ne\IJ f: lectronic warfare equip
ment . 

u . Install KY- 28 communications speech security 
equipments in all aircraft operating in North 
Vietnam. · 

15. The following electroni.c war fare and related 
programs should be accomplished beyond FY 19GrL 

a. Expedite the development of optical 
countermeasures to degrade the effectiveness of 
visually aimed AAA weapons . 

b. Initiate a priority program to extend the 
inverse LORAN techniques to include countering 
all pulsed radars in S, C, and >:-bands. 

c. Install LORAN D in Southeast Asia and procure 
microminiaturized automatic LORAN C/D receivers 
for Air Force strike and attack aircraft. 

d . Expedite the development of systems capable 
of providing positive identification of airborne 
targets. 

e . Develop IR detectors for the detection of 
ground- to- air, air- to-air , and air-to-surface 
missiles. 

f. Expedite on an urgent priority the develop
ment of IR countermeasures capable of deflecting 
IR missiles in flight. 

g . Expedite development of the Tactical Elec
tronic Reconnaissance System (TEREC) fo r the 
RF-111 aircraft. 

h . Expedite development of the 1000 series j ammers 
for the EA-6A and follol-1- on aircraft. 

i. Expedite the development of a carrier- based 
airc raft capable of tactical ELINT/COMINT collection 
and real- time analysis. 
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h. Equip PIRAZ and SAR ships, and air/bround 
warning and control stations, with TEASER or the 
QRC-2/JC$ . 

i. Install the ASQ-96 passive receiver in 16 
EB-66C/ D aircraft. 

j . Authorize sufficient funding f o r prccu rerr,en'- r::f 
100 QRC- 335 (S and C- band) radar and fuze j ai1uners t.-~ 
counter SAM and AAA radars and missile fu3in5 . 

k . Initiate intense ECM development effor ts to 
counter SA- 3 with compatible design and packaging 
for strike and attack aircraft. 

1. Provide program funding for the development and 
production of a high power jammer to jam missile and 
AAA f u zes . 

. m. · Increase production of ALQ-76 jammers from 
48 to 108. 

L . : I L 

n . Procure 15 additional EA- 6A aircraft now, 
and authorize procurement of EA-6s at the rate of 
four oper ating aircraft per Navy Air Wing, and nine 
per Marine Air Wing. 

o . Initiate development of VHF, UHF, S and C-band 
expendable jammers with associated di spensers . 

p. Expedite procurement of EKA- 3E airc!'af t: 
equipped with ALT/27/ALQ- 92 jammers. 

a. Initiate development of equipments capable of 
active/ passive ranging to targets. 

r. Expedite pr ocur ement of 50 QRC- 272/MRC- 108 
real - t ime passive ECM systems, as an interim measure 
until delivery of EA-6A, EA- 6B, EKA-3B, modified 
EB-~6, and improved RA- 5C aircraft. 

s. Procure and deploy sufficient EC - 121M aircraft 
(or EP- 3A replacei1ents) to penni t 24 hour cove rag~ 
in the present r ole , with the option for periodic 
operations with two aircraft on station . 

V- 10 

' ; . . 
L L l t 

' . 

I . 

I 
I 
I 

I 
i 
I 

' 

I 
~ I 

I 

. , ~ ~ 

~ -
l 
I 

1 I 



L 

.. 
/ 

SE~ET 

PART VI - GLOSSARY OF CODE NAMES 

BARREL ROLL -

BIG EYE -

BIG LOOK -

BLUE SPRING§ -

BLUE TREE -

CHARGER HORSE -

COMBAT PROQF -

COMBAT LIGHTNING -

COMMANDO LANCE -

IRON HAND -

L L . . - L L 

Armed reconnaiss~nce and strike 
operations in northern Laos. 

USAF EC-121 airborne early warning 
aircraft used for MIG warning and 
CHICOM border warning. 

USN EC-121 tactical electronic 
intelligence collection aircraft 
used for MIG/SAM warning. 

Photo reconnaissance program over 
North Vietnam utilizing drones. 

Pre and post strike photo recon
naissance program to support 
ROLLING THUNDER operations. 

A Navy project to net, by rapid and 
secure communications, the Special 
Intelligence units aboard CTF 77 
vessels. 

Ground controlled radar bombing 
system (MSQ-77) used with USAF B-52 
and tactical fighter strike 
operations. 

USAF Tactical Air Control System 
to control air operations over 
North Vietnam. 

NSA ELINT/COMINT collection program 
utilizing USAF C-130 (previously 
called SILVER DAWN) and used for 
MIG/SAM warnings. 

USAF/USN armed reconnaissance and 
strike operations against SAM 
installations in North ~ietnam. 
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B • ('(5 ) SEARCH AND RESCUE 

I 

1

16. That a search and rescue (SAR) aircraft be 
developed which combines the characteristics of 
increased speed, longer range all-v1ea "':her search and 
rescue capability, and reduced vulnerability to grourld 

fire. 
I 
I r:. (/s ) COORDINATION AND CONTROL 

· 17 . That an executive agent be appointed to accom
plish the interface among the tactical data systems 
~n Southeast Asia in accordance with the tactical 
communications standards established in JCS Pub 10. 

~ . (~· ) ANALYSIS 

; 18. That continuing analysis of US air operations 
over North Vietnam be performed by permanently 
~ssigned and coordinated staff groups in OJCS and 

tACOM. 
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IRON HOHSE -

' 
' 
i 
PIRAZ 

I 
·ROLLING THUNDER 

~ SEEK DAWN -

! STEAM VALVE 
I 

STEEL TIGER 

TIGER HOUND -

TROJAN HORSE 

'!!JLD \<!EASEL -

XANKEE STATION -

YANKEE TEAM 

YOGI BEAR -

An NSA automated system by ~n1cn 
Soecial Intelligence infor~ation 
will be made avai lable in near 
real time . To be ne~ted with 
compatible USN /USHC / USAF sy ster.1s. 

Positive Identification and Radar 
Advisory Zone (Also the term used 
to identify the CLG/ DLG which per
forms the function in the Gulf of 
Tonkin) . 

Air strike and armed reconnaissance 
program in North Vi e t narr.. 

USAF automated facilities bei ng 
installed in Thailand and South Viet nam 
_as part of COMBAT LIGHTNING project . 

USN interim shi p- shore HF secure voice 
program. 

Armed reconnaissance and strike 
operations in southern Laos . 

Air strke program in southeas t Laos 
against troops, vehicles and sup}lies . 

H_igh altitude (U- 2) photo/ELINT 
reconnaissance operations . 

USAF tactical fighters ( F- l 0 5F) 
configured with special elec~ronic 
equipment for location and a~tack 
of active SA- 2/ AAA radars. 

Geographic area of operations of 
naval forces in the Gulf of Tonkin. 

Photo reconnaissance program in 
support of atr operations over Laos. 

An NSA equipment package t o make 
Special Intelligence imr.1e<iiately 
available to operating forces. 
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APPENDIX ;... 

GEifERAL 

1. ( S) Directive 

On 10 January 1967 the Deputy Secretary of 
D~fense forwarded a memorandum to the 3ecretary of the 
Navy, Secretary of the Air Force, Chairman~ Joint Ctiefs 
of Staff, Director of Defense Research and Engineeri~g, 
and Director, Defense Intelligence Agency, taking 
cognizance of the improved effectivenes~ of the air 
defense system of North Vie.tnam and requesting an 
examination of the US tactical air campaign against 
that system. The memorandum is attached at Annex A. 

2. ( S) Terms of Reference 

On 20 January 1967, the Chairman, Joint Chiefs 
of Staff~ issued Terms of Reference for the study and 
appointed a chairman and vice chairman of the study 
group. The Terms of Reference are at Annex B. 

3· (U) The composition of the Night Song 3tudy group 
is shown at Annex c. A list of units visited ~nd key 
personnel contacted is attached at Annex D. A _glossary 
of code names is included at Annex E. 

A-1 Appendix A 
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. :?[ 
./ THE DEPUTY SECRETAI!Y OF DEFENSE 

WA IMINGTON lS, D.C. 

1J Janua.:-y i 9~ 

MI:.:MOHANDUM FOR Secret ary of the Navy 
Secret ary of the Air Force 
Chairman , Joint Chiefs of Staff 
Director of Defense Researc~ and Engineering 

· Director , Defense Intelligence Agency 

Over the last year, t he air defense system of North 
Vi~ tnam (~NNJ appears to have improved steadily in quality 
and t!ffectiveness . During t his period, the attrition rates 

' . 

of !J .S . tactical aircraft have been maintained at low levels 
thr ough the effective util izat ion of resourc~s and the high 
comnetenc~ o f the crew members and commanders i nvolved . Main
taining these levels in the future may be more difficult if 
the North Vietnamese continue to i mprove their air defense 
system by: 

- I mproved pilot t rain ing and MIG utilization . 

- Improved air control and the integrated use of SA- 2 
missiles and MIG interceptors . 

- I ncreased use of radar controlled weapons . 

- More sophisticated use of flak-traps . 

- Improved and modified SA-2 defenses . 

- Possible introduction of heat- seeking missiles of the 
RED-EYE and CHAPPARAL vari~ty. 

The R&D organizations of the Navy and Air Force have 
responded to the changing North Vietnamese a i r defense threat 
by initlating developmental efforts to improve sub-systems 
fo r j amming, locating emitters, improving munitions and ARM
type missiles . 

L. 

How~ver, in light of the relatively high aircraft attri
Lhm in $Ome areas of Route Packages V and VI, I bel ieve a 
r·(:>- •.~xamination of the U.S. tactical air campaign against the 
tNN air defense system would be appropriate. This study, tu 
h~ completed by 15 March 1967 , should include : 

(1) a reassessment of the NVN air defense system in 
terms of its weaknesses, strengths, and critical 
op~rational elements; 

~:r,k 
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( 2) a detailed analysis of the . technical and 
tactical fac~ors which i nfluence the exist 
ing and future capabilities of U.S. tactical 
air forces to cope with, and selectively 
destroy or counter, the NVN air defense 
system; 

(3) a compl ete identification and analysis of 
differences in the tactical air problems 
of the 7th Fleet and the 7th Air Force in 
conduction the air c~paign against the 
NVN air defense ~ys~em; and 

(~) a complete analysis of t he degree of com
patibilitY and the technical adequacy of 
the tactical command, control , and commun
i cations systems employed in the air cam-
paign against NVN. 

The study outlined above should be undertaken 
jointly by the Navy and Air Force. The Chairman, 
Joint Chiefs of Staff, i s requested to develop and 
i ssue terms of reference for the study and, after 
consultation with the Chief of Naval Operations and 
the Chief of Staff USAF, to designate a chairman of 
the study group. The Chairman, JCS, may also provide 
an OJCS representative on the joint Navy/ Air Force 
study group. 

When t he study is completed, it should be ana-
lyzed first by CINCPAC . His analysis and the basic 
study would then be reviewed by an OJCS/OSD Review 
Group to be chaired by the Director of Defense Research 
and Engine.ering (DDB&E). The Chairman~ JCS , and _the 
DDR&E should determine the member?hiP of the Review 
Group. The results of the OJCS/OSD review would then 
be submitted to the Secretaries of the Navy and Air 
Force and t he Joint Chiefs of Staff f or their res~ec-
tive comments and recommendations. 

The Di rector, DIA, i s requested to provide what
ever intelligence information the joint Navy/Air Force 
study group or the Review Group requires. The Direc
tor, DlA, should also provide personnel to work with 
t he joint Navy/Air Force study group and the OJCS/OSD 
Review Group. 

-
l L L.. 1. 

Is/ Cyrus Vance 
Sec Def Cent Nr . X- 204 
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THE JOINT CHIEFS OF STAFF 

WASHINGTON %5. D. C. 

Ct-1- 2.:. 7 3- 67 
20 January ~967 

M~ORANDu~ FOR: Chief of Naval Operations 
. Chief cf Staff, US Air Fcrce 

SUl3JECT ; Study to Reexamine the US Air Campaign Against the 
NVN Air Defense System 

1 . Reference is made to t he Deputy Secretary cf Defense 
memorandum, dated 10 January 1967, SECDEF Contrcl I·:'..liilber 
X204 , which requested the Navy and Air Force to under:ake 
a joint study on the subject. The reference also requested 
the Chairman, J oint Chiefs of Staff, to develop and issue 
T~rms of Reference for the study and in addition, after 
consultation wi th the Chief of Naval Ooeraticr.s and the 
Chief c f Staff, US Air Force, to designate a chairman of 
the study group. 

~- The Enclosure hereto contains the Terms of Reference. 

J. In consonance with the above , and subject to your 
concurrence, I have appointed Major General J .B. McPherson, 
JSAF, Vice Direc tor for Operations , J-3, OJCS, as the 
chairman of the study , and Rear Admiral F.A. Bardshar, USN, 
Chief, Requirements and Developments Division, J-3, OJCS, 
as the vice chai rman of the study group. 

Enclosure 
AIS 
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I s I EARLE G • ~/HEELER 
Chai rman· 

Joint Chiefs of Staff 
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TERMS 0 F REFE?.ENCE 

Subject: Study to Reexamine the US Air Campaign against 
the NVN Air Defense System (U) 

1 . Heference is made to Deputy SECDEF memo dated 10 J an E7, 
SECDEF Cent N. X204, that requested the Navy and Air Fo:ce to 
undertake a joint study on the subject and that the Chalrman, 
JCS, develop and issue terms o f reference for the study. 

2 . The terms of reference for the study are: 

a . Purnose. To reexamine the US air campaign in NVN 
agains~ the NVN air defense system. 

l -

b . Time. The study will convene on or about 23 Jan 67 
at the call of the chairman and present the completed study 
t o CINCP AC for analyses on or abo~t 1 5 Mar 67. 

c. Membershi p. The study group will be composed of Navy 
and Air Force members and representatives of the JCS. The 
Chairman will be Major General J. B. McPherson, USAF, Vice 
Director for Operations, J-3, OJCS . The Vice Chairman will 
be Rear Admiral F. A. Bar dshar, USN, Chief, Requirements and 
Development Division, J-5, OJCS. 

d. The study will include: 

(1 ) A reassessment of the NVN air defense system i~ 
t erms of its weaknesses, strengths, and critical ou~~a
tional elements, including projected qualitative and 
quantitative growth. 

(2) An analysis of the technical and tactical factors 
which influence the existing and future capabilities of 
US tactical forces to cope with, and selectively destroy 
or counter the NVN air defense system. Pursuant to this, 
investigate the pos5ibilities of early achievement o f 
specific capabilities to include: 

L. 

(a) To track and identify all aircraft over i!ViT 
and the Tonkin Gulf and effect, if required, pcs~tive 
direction of friendly aircraft in these areas . 

AB- 2 
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(b ) T~ ~ccate a~d dastr~~ enemy scu:::-:::es 
of all frequencies . ~ 

( c ) To deerade the ~~emy 's air defe~se l~gis~~c 
system by monit=ring and attacking enemy surface move
ments in and around ~NN during all conditions of 
weather and visibility. 

( d ) To attack elements of the enemy ' s air defense 
system by the expanded use of our integrated :..1eapon 
system composed of fighter airc r aft, sur face- to - air 
missiles . and el~ctronic warfare eauioment . . . . 

( e) To conduct air operations while emplcying 
communication deception or r adiation silence fo r 
selected times and areas. 

(f) To destroy vital components of the enemy's 
air defense system such as command and control 
centers and communication networ ks . 

( g ) To achieve an adequate supply in types and 
quant:ties of new air munitions to cope with N~N 
air defenses. 

(3 ) In addition to achi evement of capabilities listed 
above, systems will be measured by time of availability 
i ncluding personnel and logistic support consideration 
prior to FY-68, during FY- 68 and after FY- 68 , compatibility 
of equipmer.t for inter-Ser vice and intra-Serv ice use, 
expected useful life of the equipment or system and equip
ment versatility or ability to per form multiple funct~ons . 

( 4 ) An examination of tactics relative tc i:-~ t:: ~r~ ': ~:,r; 
of new or improved equipment. 

(5) An identification and analysis of d~ffere~ces in 
the t actical air ~roblems of the 7th Fleet and the 7th 
Air Force in conducting the air campaign against the NVN 
air defense system . · 

(6 ) An analysis of the degree of compatibility and 
technical adequacy of the tactical command, control ., and 
communications systems employed in the air campaign against 
NVN appropriate to the realization of i mproved effective
ne~s and coordination of the 7th Fleet and the 7th Air 
Force air operations. 

I 
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('/) l•'u:3 .i.on of the elements of intelli~e!lC'= i .:1 a manne!' 

!Jruvi.Ji.rJt; t he; ta~t~cal alr commands~· .. ;ith- t:.mely informa
tiun u r1 r:druorne and surface target. s'.lffic:.ent for opera-
t lonalJy effective reactions . 

(8) A considera~ion of the above factors with o~hers 
as recognized by the JCS in JCSM 651 - 66, dated 10 October 
1966, as they· interact to affect the US ~ir campaign ~~ 
NVN. 

(9) Other factors as determined during the course of 
the s~udy . 

e . The study group will reach conclusions and make 
recommendations. 

f . Administration. The Director, Joint Staff, vlill pro
vide administrative support for the study group includin~ 
required office space and administrative support personn~l. 

g. CINCPAC will be invited to provide liaison representa
tion during the preparation of the study. 

L . L .... L L 

GROUP 3 
DOWNGRADED AT 1 2 Y~R INTERVALS; 
NOT AUTOMATICALLY DECLASSIFIED 
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ANNEX C TO J..?P£iH)IJ.., J.. 

COMPOSITION OF NIGh~ SONG S!UDY GrtOU? 

Chairman: 

Vic e Chairman: 

OJCS: 

Army: 

Navy: 

Ma jor General John . B. McPherson. USAF, ~- 3 

Rear Admiral F. A. Bar dshar! USN, J-5 

Colonel Henry W. Hise , USMC, OJCS, J- 3 

Colonel Robert K. Dusenberry, USAF~ OJCS, J- 6 

Colcnel Carl E. Zeigler, USAF, OJCS, J- 5* 

Colonel H.M . Darmstandler, USAF, OJCS, J-3 

Commander James H. Cullen, USN, OJCS, J- 3 

Major Glen K. Matsumoto, USA , OJCS , J-3* 

Lt Colonel Lowell B. Torseth, USA , AFSTC* 

Captain Jack M. James , USN, OPNAV 

Captain William G. Coulter, USN, OPNAV 

Captain Ralph J. Mattus, USN, OPNAV 

Captain Randell H. Prothro, USN, OPNAV 

Captain Warren H. O'Neil, USN, OPNAV 

Captai n Herbert E. Camp, USN , OPNAV 

Commander Erick N. Swenson, USN 
NAVSHIPSYSCOMD 

Commander Charles E. Langton, USN, ONI 

.. commander Claude J. T:trick, USN 
NAVORDSYSCOMD* 

Commander Robert E. Sprui t, USI·; , 2?i~.h·i 

•Part t ime consultant or liaison representation 
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C d 
t:- • . k C - 1m :·c:tt - -NA~r• ' 

ommane!'.::-eaer1c • ya er, ;.; ...,~~ -.. r i v 

Lt commander James M. Pugh, USN, ONI* 

Lt C d Chester H L h r~ c: tr o,·-· 
,omman er . o r, ...; .., ·., .. ~ 

Lt commander John D. Thoma s . ~ s~: , :::: . .:.: ; 

Lieutenant Raymond A. Rundle, :;sN, I;s~· 

Lieuter~nt Albert G. Bush, USN, OPNAV 

Mr. George Haering, GS- 17, OPNAV 

Dr. Robert Hubbard, Contractor, CNA (OEG ) * 

Mr . John M. Donachy, Contractor , CNA (0~~ ) · 
Mr. Almer Crim, Contractor, NAVORDsYSCOHD* 

Mr. Ferdinand F. Neider, Contractor, CNA (OEG ) • 

Mr . Melvin C. Keebaugh, Contractor, 
Airtronics Inc. 

Mr. Hovard W. Kreiner , Contractor, 
Airtronics Inc.• 

Air Force : Colonel Dale s. Sweat, USAF, TAC 

Colonel Monroe S. Sams, USAF, Hq USAF 

Colonel Cyril E. Williams, USAF, Hq USAF 

Colonel David M. Critchlow, USAF, Hq USAF 

Colonel Jerry F. Hogue, USAF, H~ USAF 

Colonel William B. Craig, USAF, Hq USAF 

Lt Colonel Denver M. Porter, USAF, Hq USAF 

Lt Colonel .William H. Ginn- Jr., USAF, Hq USAF 

• Par~ :ime consultant or liaison representation 
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~t C~lone~ ~~eodore F. DeMu~o ~ J SAF. Sq USAF 

Lt CQlonel ~rwin J . Levy, GSAF, Eq GSAF 

Lt Colonel Edward F . Kelly , GSAF , Hq USAF* 

Lt Colonel ?.alph A. Bass, USAF, Eq USAF 

Lt Colonel Donald D. Hawkins. USAF, Hq USAF 

Lt Colonel Har old V. Wright, USAF, Hq USAF* 

Major Richard J . Hall, USAF, Hq USAF 

Captain Richard A. Riddle, USAF, Hq USAF 

Captain Charles N. Dixon, USAF, TAC 

Major . Jerrell W. Brooks, USAF, Hq USAF 

Mr. David E. Andersc:,n, GS-14 , AFGOA* 

Mr . Bernard Kornhauser, GS-14 , AFGOA 

Marine Corps: Colonel Edward S. Fries, USMC, CMC, ( AAM ) * 

Colonel Thomas H. Miller, USMC, CMC 

CINCPAC : Colonel Harry S. LaSalle, Jr ., USAf 
CINCPAC Hq* 

L 

CINCPACFLT: Captain Theodore M. Smyer, USN, 
CINCPACFLT Hq* 

CINCPACAF: Colonel William T. Whisner, USAF~ PACAF Hq* 

Major Homer N. Willett, USAF, PACAF Hq* 

CIA : Mr . J . Casey, GS-13, CIA* 

DIA: Captain Robert E. Adams, USN, DIA 

Commander James R. Parce, USN, DIA 

Lieutenant Scot t S. Shenton, USN, DIA 
' 

NSA: Mr. D. C~ Lang, GS-14, NSA 

WSEG: Colonel Vito S. Pedone, USAF, WSEG* 

time consultant or liaison representation 
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AN:'iEX D TO APFE~DIX A 

U:CTS VISITED AND KEY ?ERSor~r>TEL CONTAC'IED 

1. (C) Duri:1g the period 1~1 February through 7 !-lar ch 
~9J7. the Chairman. Vice Chairman. and other s~lected 
::-.~mbers of the study group visited CINCPAC Headquarters 
and key P'=rsonnel of the following operating units in 
3outheas~ Asia. The l ist of personnel contacted is not 
cotnple t e; it is intended, rather, to depict by r~pre
sentation the extent to which the expe~ience and exper 
tise of key personnel intimately involved with the 
question addressed herein has been sought by t he study 
group. 

a . T9,n Son Nhut ~ Saigon~. 2th AF 
Headauarters . 

South Vietnams 

( 1 ) LGen Momyer~ USAF, Commander, 7th Air Force 

HGen Graham, USAF, Vice Commander 

BGen Hendry, USAF, Assistant Chief of Staff 

BGen Dunham, USAF, Deputy for Operations 

BGen Philpot, USAF, Deputy for Intelligence 

BGen McGough, USAF, Assistant Deputy for 
Operations (Out of Country ) 

Col Wallace, USAF, Assistant to BGen Mc~ough 

L L. -

Col Horn, USAF, Alpha Team 

Col Forbes, USAF, Bravo Team 

Col Anderson, USAF, Reconnaissance 

Col Widner, USAF, PACAF SEAOR Coor dination 
Group 

Col Hageman , USAF, Assistant to Deputy for 
OpP.!:ations 
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(2) 

Col. ~Jitr:r, U3AF, El~ct-:-on:.c '1!ar re:r<:: 

Capt Yates, _USN, Navy Liaison to 7th AF 

LCol Krepnik , USAF, Tactics 

LCol F:aherty, JSAF, NIGHT SONG Project 
Officer 

LCol Ritter , USAF, Alpha Team 

L~ol Leiser, USAF, Alpha Team 

Capt Carraway, USAF, Special Security Officer 

~Qth Tactical Reconnaissance Wing, 

Col Williams, USAF, Commander 

b. Seventh Fleet 

VAdm Hyland, USN, Commander, 7th Fleet 

c . Yankee Station 

l . 

( 1 ) USS ENTERPRISE ( CVA(N)6SJ 

L. 

RAdm Mehle, USN, Commander ( CTG-77 .0) 

Capt Holloway , USN, Commanding Officer , 
USS ENTERPRISE CVA \N')~5) 

Cdr Shipman, USN, Commander ( CA'.tJ-9) 

Cdr Bar ie , USN, Commanding Officer ( VA-34) 

Cdr Smith, USN, Commanding Officer (VA-56) 

Cdr Sherman, USN, Executive Officer (VA- 56) 

Cdr Ryan~ USN, Commanding Officer ( RVAH- 6) 
-

Cdr Rough, USN, Commanding Officer (VF- 92) 
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(d) u:;:-; :ICONDE:R0·3io. (CVA!-1!..,.) 

Ca-pt Miller, USN, Comma!lding Of:'icer . 
U3S TICONDEROGA ( CVA- 14) 

Cdr Phillips, USN, Command~r (CAW-19 ) 

Cdr Conklin, USN, Commanding Officer ( VF-191 ) 

Cdr Merchant, USN, Commanding Officer (VA- 52 ) 

(3 ) U3S KITTY HAWK {CVA-63 ) 

RAdm Richardson~ USN, Commander (TF- 77) 

Cap t Pugh, USN, Commanding Officer 
USS KITTY HAWK {CVA-63) 

Capt Conaster, USN, Chief of Staff (TF-77 ) 

Ca?t Gorsline, USN, Operations Officer (TF-77 ) 

d . Danang Air Base. South Vietnam 

L . 

(l ) III rd Mar ine Amphibious Fore~ 

(2) 

( 3) 

LGen Walt, USMC, Commanding General 

Col Doyle, USMC, Chief of Staff 

LCol Talber t, USMC, Officer in Charge TADC 

Maj McManus, USMC, MTDS Project Officer 

1st M~rine ·Air Wing 

MGen Robertshaw, USMC ~ Commanding Genera l 

BGen Owe!l~, USMC, Vice Commanding G <::1e r·a 1 

lind Marine Air Group 

Col Guss, USMC, Commander 
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( !d VMCJ -1 

LCol Fleming, USMC , Co~~anding Offic~r 

' (5) g294th Security Squadron 

Ma~ Ardisaria, USMC , Commanding Officer 

(6) )66th Tactical Fighter Wing 

Col Rankin, USAF, Commander 

Col Randels, USAF, Deputy Commander 

Col Stanfield, USAF, Deputy for Operations 

Capt Riley, USAF, Electronic Warfare Officer 

(7) !acticjil Air Control Center 

Col Williams, USAF, Commander 

e. UdQrn Air Base. Thailand 

(l) ZlP AF/13th AF (Thailand) 

MGen Bond, USAF, Commander 

Col £ayes, USAF, Chief of Staff 

Cdr Buck, USN, Navy Liaison Officer 

( 2) 432nd Tactical Reconnaissance Wing 

Col Shick, USAF, Commander (R-FAC and R-101 ) 

Col Kuhlmann, USAF, Deputy for Operations 

Col Kissiek, USAF, Deputy for Intelligence 
( EB-66C) 

( 3) Ilnd Tactical Reconnai~sance Squadron 

LCol Estes, USAF, Commander 
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( '+ ) ;~oth Tact i~ a 1 ~~connt"i ~ ;:ance 3q uadron 

LCol Stirling, USAF, Commander 

Maj Beverly , USAF, Tactics 

f . Utapao Air Base, Thailand 

(1 ) 4258 th St rategic Bomb Wing 

Col F&rrar, USAF, Cornmand~r 

(2 ) QJ21h Combat Support Group 

CoJ Brock, USAF, Commander 

g. Kor~t Ai r Sase. Thailand 

( 1) 388th Tactical Fighter Wing 

Col Chairsell, USAF, Commander 

Col Johnson, USAF, Deputy for Operation~ 

Maj White, USAF, (WILD WEASEL) Oper&tion~ 

( 2 ) 1974th. Communir~ations Group 

Col Brown, USAF, Commander 

LCol 1albert , USAF, Operations 

h . Ta~h~i Air Base. Thailand 

(1 ) ]22th Ta~tical Fighter Wing 

Col Scott, USAF, Commander 

Col Broughton, USAF, Deput y Commander 

Col Hill, USAF, Deputy for Operation~ 

(2 ) Tactical Reconnaissance Wing 

r.ol Gordon , USAF, Deputy Commander ( EE-66~) 
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LCol 3&lmon~ USAF, Command~r 

(4) j54tA Tactical Fighter Squadron 

LCo l Gast, USAF, Commander 

(5) 357th Tactical Fighter Squadron 

LCol Murphy, USAF, Commander 

i. Q2Qn Air Base. Thailand 

( 1 ) 8th Tactical Fighter Wing 

Col Olds, USAF, Commander 

C~l Garrison, USAF, Deputy Commander 

Col James, USAF, De~uty for Operations 

Maj Bloomcamp, USAF, Tactics Officer 

( 2) BIG EXE Detachment 

LCol Peck, USAF, Commander 

j. Guam 

·3!'d Air Divi sion 

MGen Crum, USAF, Commander 

BGen Kline; USAF, Deputy Commander 

Col Johnson, USAF 

k . Okinawa 

Sobe Joint Processing Center 

Col Harrold, USAF 
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Cubi Point. ?hi ' inoi~es 

Brie:ing by Officer in Charge and all Divisio~ 
Chiefs 

CONFI Ut:?.rll'.L 
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BARREL ROLL -

BIG EYE -

BIG LOOK -

BLUE SPRINGS -

BLUE TREE -

CHARGER HORSE -

COMBAT PP.OOF -

GLOSSARY OF CODE ~AMES 

ANNEX E TO APPENDIX A 

Armed reconnaissance and strike 
operations in northern Laos. 

U3AF EC-121 airborne early warning 
aircraft used for MIG warning and 
CHICOM border warning. 

USN EC-121 tactical electronic 
intelligence collection aircraft 
used for MIG/SAM warning. 

Photo reconnaissance program over 
North Vietnam utilizing drones . 

Pre and post strike photo recon
naissance program .to support 
ROLLING THUNDER operations. 

A Navy project to net, by rapid and 
secure communications, the Special 
Intelligence units aboard CTF 77 
vessels. 

Ground controlled radar bombing 
system (MSQ- 77) used with USAF B- 52 
and tactical fighter strike 
operations . 

COMBAT LIGHTNING - · USAF Tactical Air Control System 
to control air operations over 
North Vietnam. 

COMMANDO LANCE -

IRON HAND -

L I... •• L L 

NSA ELINT/ COMINT collection program 
utilizing USAF C- 130 ( previously 
called SILVER DAWN) and used for 
MIG/SAM warnings. 

USAF/USN armed reconnaissance and 
strike operations against SAM 
installations in North Vi etnam. 
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I~ON HOhSE 

PIRAZ 

ROLLING THUNDER -

SEEK DAWN 

STEAM VALVE -

STEEL .TIGER-

TIGER HOUND -

TROJAN · HORSE-

WILD WEASEL 

YANKEE STATION -

YANKEE TEAM -

YOGI BEAR -

• 
L.. L . l . L 

An NSA automa tef,i ~ys tern by vThictJ 
Special Intelligence informa~ion 
will be made available in near 
r eal time. To be netted with 
compatible USN/USMC/USAF systems. 

Positive Identification and Radar 
Advisory Zone (Also the te rm used 
to identify the CLG/DLG which per
forms the function in the Gulf of 
Tonkin). 

Air strike and armed reconnaissance 
program in North Vietnam. 

USAF automated facilities being 
installed in Thailand &.nd 3outh Vie tn&.rr: 
as part of COMBAT LIGHTNING pro j ect. 

USN interim ship-shore HF secure voice 
program. 

Armed reconnaissance and strike 
opera tions in southern Laos. 

Air strike program in southeast Laos 
agains t troops, vebicles and supplies. 

High altitude (U-2 ) pho to/ELINT 
reconnaissance operations. 

USAF tactical fighters ( F- l05F ) 
configured with special electronic 
equipment for location and att ack 
of active SA-2/AAA radars. 

Geographic area of operations of 
naval forces in t he Gulf of Tonkin. 

Photo reconnaissan<:e program in 
support of air operations over Laos • . 
An NSA equipment package to make 
Special Intelligence immediately 
available to operating forces . 
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_.,.. ( .3) GENERAL 

1 . Basic to any analysi s of the U3 air campaign against 
North Vietnam is the consideration of sev,ral signifi 
c::nt factors whlch have lnfluenced US air operations to 
date and must be exne~ted to influence the formulation 
and conduct. 'or future alr operations; whether d~rected 
against the over-aLl threat from North Vietnam or 
aga1nst the specific threat posed by its air defense sys

. tern. 

2. These significant factors can be grouped into 
f our ca tegories . . The first involves a consideration of 
U3 militar y objectives , capabilities, and logistic 
requirements for conducting the air campaign. The 
second encompasses an analysis of enemy capabilities and 
logistic requirements to nullify the effectz of U3 air 
opAration:-, and the influence of this additional ~nemy 
P.l'fort npon his capability to direct or suppor t th~ 
insurgencies in South Vietnam and Laos. The t hird 
category involves consideration of the physical factors 
of the theater, including weather, terrain, hydrography, 
na t 'ional boundaries, distances, and base loeations. 
The fourth deals with the consideration of U3 national 
objectlves and co~~ensurate high l evel decisions 
regarding t he intensity and scope with which the air 
war may be conducted. Following is a discusslon of 
these four groups of basic considerations . 

B. (S) GROUt-' I - U3 MILITARY OBJECTIVE2 . CAI:-'ABILITIES , J:.'~D 
LOGISTIC REQUIREMENTS 

1. US Military Objectives. The objective of the US 
a·ir campaign ha s been t.o cause Hanoi to cease its 
aggression in South Vietnam, and t o make continued support 
of the Viet Cong insurgency as difficult and costly as · 
possible. US policy has been to achieve this by steadily 
i ncreasing militar y pressure against North Vietnam. Tasks 
to accomplish the objective are: 

l 

a. Reduce or deny external assistance to North 
Vietnam. 
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b . Di s0 up~ a nd dest roy i ~ dep t h t~o~e ~ e ~o~·c~ ~ 
tha~ contribu~e mos t t o support of the agg~e s ~ion . 

c. Harass, disrupt, and impede movement of men 
and materials to Laos and South Vietnam. 

2. US Capabiliti~s. The illustration at TAB A sho\>!:: 
the actual and ·planned US sorties , ordnance ~xp~nditur~s 
and aircraft losses of US air operations in North Viet-

nam. 
3· US Supporting Structure · Total programmed US 

~ortie capabilitY in Southeast Asia is shown at TAB B. 
The gross tonnages ·or air munitions available to US 
forces in Southeast Asia are depicted at TAB C. 

c. ( s) GROUP II - ENEMY OBJECTI\TES I RESOtJBCES AND 

QEFENSES 
1. Enemy Objecti ves. The derived enemy objectives 

relative to US tactical air operation in North Vie~na~ 
are to defeat or overcome the effects of US air o;=·: · 

ations by: 
a. improving the air defenses of North Vietnam 

to . ~=~ose increasing losses on US aircraft 

1egrading US bombing effectiveness 

:untering the effects c: US air operations by 
-.-ory activity 

r 

COtDf: . 
I 

d. 
net g·. 

~ lac_ing losses by outside aid and effecting 

. e. :ting North ' 'tetna::: 1. S a victim of TJS 
aggress- ~nd usinr ~ic~- ~~c - -~pager. ?~es-
sures tc ·:ibi t ~- ; air ope: :.on:: 

f. con~ :ing · . . 
throughout · ·.hea :· ~ P. s2.. 

~ nd mL. i. :.c. . ..,ffort-

o · . . :'.'T 

2. Enemy Reaour ~ - ~ 
air .defense sys~ ::ms - ·. 

~~.esources ·uppo: 
subversive ~ror~ :l 

Asia: 
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a. Th'? Gov~: :'l~c:r.-. . :he ~v.;rn~'=:1t~ a com:r:1~'1.:.:-. 
dictatorship, ~xch~~g'=s :-~cognition ~ith ~nd r~~~iV~3 
aid from the communist "'1·/0rld . It S'=':k~ int':rnationc.l 
r~cognition and unifica~ion of all of Vietnam under 
c~mmunist control through polit ical/ insurgent action. 

b • . Mil itary A~l~a~ces and Agre~ments. Military 
alliances are p:-oh:.bited under the 1954 Geneva 
Agreement ; however~ Communist China has openly 
stated t hat i t is r eady to assist in the defense 
of Nor th Vietnam. Surface-to-air missiles, artil
lery, vehicles and communicat i ons equipment, as well 
as aircraft and naval craft, have been provided by 
communist bloc countries. Communist China and the 
Soviet Union provide milit ary support and train both 
officers and NCOs of the Nor~h Vietnamese Armed 
Forces; including j et pilots. 

c. Agriculture, Economy and Lin'=s of Communications 

(1) North Vietnam is predomina~tly an agricul
tural country with about 80 percent of th'= lc.bor 
force engaged in this activity. 

( 2) The gross national product for 1965 was 
estimated at $1. 639 billions (US) the equivalent 
of $92 ( US) per capita. Major industries are 
food processing, text iles, machine building, 
mining and cement. Main impor t needs are petro
leum~ machinery and equipment. 

( 3) Total non-military aid during the period 
1955 to 1964 was $956.4 million ( US) . Of t his 
amount Communist China supplied $457 million. th~ 
Soviet Union $369 million , and the East European 
Communist countries $130 million. Non-military 
aid r eceived by North Vietnam during 1965 was 
about $150 million. 

( 4) It is estimated tha t th':re are 566 route 
miles of single · track ~ metergag~ (3'3 3/811 wide} 
65 route rr.iles of dual gage ( 3'3 3/8" and 4• 8!") 
ahd approximately 25 route miles of single t rack 
s tandQr d gage (4'8") rail lines. or 7,000-2,000 
miles of highways, all are earth and grav~l except 
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for about 700 mil~s of &ll- 3~~s0n ro~d~ . 1h~r~ 
al'E' ,),jbO mi ! c;;-; of inltind vr~t·:r1tn .. r;~ r)r tJ'td.<.:h 
L. )OO rn il~ ~: :, rt"! n;, vig~bl-: ty :;h:, lJo·.,, _,Jr·orr. r·i:Jr;r 
~teamer d ur i:1g ltigh wa t-:r ( 1-1a..y- ilrJil.r!!llLer) Cifld 
a~out 900 miles are navigabl~ p~r~rutial1y. Ther~ 
are 13 ports; one principal (Haiphong), two 
secondary, and ten minor. 

t5) !he NVN Merchant Marine consists of four 
c~rgo ships and two tankers, totaling .8,493 gross 
register~d tons . The air transport fleet con
sists of 54 aircraft. There are 15 airfields 
believed to have been in use since 1964. or tbe!e, 
10 have permanent surface runways and 12 have 
runways in excess of 4,000 fe~t in length. Four 
of the airfields are currently unserviceable as 
a result of US air strikes. One additionGl air-
field is under construction. 

( 6) Most lines of communication in North 'liet
nam are ~ubject to seasonal conditions. Only a 
small portion of the highways ar~ of all-season. 
Construct ion, and tide and s~asonal rainfall hav~ 
a significant effect on inland waterways. 

d. Arm~d Forces.• Total milit ary personnel strength 
( in-country ): 

Army 
Navy 
Air Force 
Security Forces 

TOTAL 

358,600 
2,500 
3,700 (estimated) 

16 .500 

381,300 

. ( 1) ArmY. Army versonnel strength in-country 
1s 358,600. Addit:.onally, t here are an '!~time:.t~d 
61,510 tNN Army personnel in Laos and South Viet 
nam. North Vietnam is orgnnized into 10 infantry 
divisions (in-country), one artillery divi~ion, 
one AAA division, four infantry brigade~, eight 
independent infantry regiments, one armored regi
ment, 80 AAA regiments, and 25-30 SA-2 battalions. 

•source: DIA South~ast Asia Mi:it.ary Fact Book 
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'Ihe .WN Navy inventor~' consist5 of_ 36 torpedo 
and oatrol boats nlus ~5 service craft . . . _, 

( 3) Air Force. Air Force personnel strength 
is estimated to be 3,700, including cadre el~
ments and trainees. The NVN Air Force has a total 
of 232 aircraft. The aircraft inv~ntory includes 
124 jet aircraft, of ~hich 113 are fighters , 
e ight light bombers~ and three trainers; and 109 
prop aircraft, of which 54 are transports, 26 
helicopters, and 29 trainers. About 32 MIG l5/17s 
and two IL-28s are dispersed in China. 

(4) Surface-to- Air ~issil~ Defense. All of the 
vital areas of North Vietnam in the R~d River delta 
and the populated coastal regions south to the 
18th parallel are within the potential SAM envelope. 
There are about 25-30 SAM battalions presently in 
operation in North Vietnam. 

( 5) Paramilitarv Forces. The paramilitary 
forces (security forces of the Ministry of Puclic 
Security) has a personnel strength of 16,500 . 

(6) Reserves. Reserve forces consist of : Armed 
regional militia with headquarters elements in 
each provincial capital and units in ~ach district~ 
self- defense forces organized in gover nment agen
cies and civilian industry for local security and 
air defense; ana, a registered group- -only par
t ially armed, including overage, underage, and 
females --which has a potential reserve of about 
3·,ooo ,ooo. These units give support to AAA 
defe!lse units. 

e. Military Aid. North Viet!lam received the equiv
alent of over $1,200 million (US) in military aid 
during the period 1955-1966 from the following coun
tries: Communist China - $100-120 million, U33R -
$1,100 million, and the European Communist countrie! 
about $10 million. 

f . i1anpo,•er ?.esources. Population: 17,895,000 as 
of 1 January . l966; males ( ages 15- 49), 4,146,000; 
physically fi t, 2,110,000 . The ~verage number of 
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rnal~ s curr12n t Jj' r· :..:C\'- •·-·-o ···-
about 175 , 000. 

g. Mobilization C&pac i ty ( Army Fo~c~~ ) . 3inc~ 
mid-1965, North Vietnam has been mobilizing at an 
increasing rate to provide for expa~ding commitments 
in Sou-.:h Vietnam and Laos. Manpower resources cur
r~nt1y provide over 100,000 males annually for mili
tary service. 

h. Air Defense System. Since the inception of 
US air operations against North Vietnam, the enemy 
air defense system has undergone more extensive 
change than any other NVN resource. All air defense 
weapons and munitions have been brought in from com
mu':lis.t nations, chiefly China and Russia. Additional 
resources from these countries and the continued 
access of North Vietnam to these resources are there
fore .crucial to the present and future P,ffectivl2n'!:~~ , 
development and support of the NVN Air ~fense 3ystem. 
ThP. growth of the NVN Air Defense System iz depicted 
at TAB D. 

1. Concentration of Enemy Resources. ThP, bulk of 
·North Vietnam ·resources are concentrated in Route 
Packages V and VI. The following percentage of NVN 
national resources are located in these two route 
packages: 

1 

Population 
Industry 
Agriculture 

Roads (mileage) 
Railroads (mileage ) 
Air Force ( I)B) 
Naval (OB) 
Ground 
~ntiaircraft Artil~ ~ry 
3urface-to-Air Missiles 
Deep Water Ports 
Railroad Rolling Stock 
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60% 
90-95% 
65% of rice 
85% of other 
60% 
75% 

100% 
100% 

75% 
7c:JI, 
80% 

100% 
75% plus 
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Additionally~ all foreign a~ passes :h~u ~hi~ ~re~ 
and the majority of t he military l ogistic base is 
loca'ted there. 

j . Targeting Agai~st Enemy Resources 

. (1) The ~bove l isted resources can be resolved 
into target systems. One of several possible 
sequential gradings relating the worth and vul
n~rability of NVN target systems and subsystems, 
is shown below: 

3!-IORT-TERM 

ELECTRIC POWER 
PORT FACILITIES ~/ 
TRANSPORTATION 
AIRFIELDS :Q/ 
DIKES 
DAMS AND LOCKS 
RAIL FACILITIES ~/ 
INDUSTRY 
DREOOES 
AIR DEFENSE 
SAM!; b/ 
RADAR-Q/ 
POL 
FOOD 
TELECOMMUNICATIONS 
STORAGE AREAS 

LONG-TERM 

l PORT FACILITIES ~/ 
2 ELECTRIC POWER 
3 AIRFIELDS b/ 
4 TRANSPORTATION 
5 DIKES 
6 INDUSTRY 
? IEEIXiES 
8 FOOD 
9 AIR DEFENSE 
10 RAIL FACILITIES a/ 
11 SAMs b/ -
12 STORAGE AREAS 
13 POL 
14 DAMS AND LOCKS 
15 RADAR b/ 
16 AAA b/-

BRI IX1 ES s/ 
COMMAND AND CONTROL 
AAA Ql 

17 COMMAND AND CONTROL .B/ 
18 BRI !Xi ES g_/ 
19 TELECOMMUN1CATION3 

(~) Several of these target systems hav~ not 
been attacked and none of them have be~n attacked 
i~ their entirety. As a consequence, the enemy 
has had sufficient respite and resource ~ exempt 
from attack to adjust to the shortages and dis
locations caused by US air operations. (TAB E 
i~ a graphic portrayal of authorized versus 
exempt target complexes in North Vietnam.) 

(3) In this context, the abil ity of the enemy 
to obtain arms and munitions from outside sources 

a/ LOC subsystems 
~/ Air defense subsystem 
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has· been of gre-at importance. l.he importation ot' 
weapons over the rail lines from China and through 
deep water ports has been essential to continued 
enemy .o~erations . 

'(4) US forces are authorized to attack the 
northwest rail line from Hanoi to China over 
65 percent of its length and the northeast rail 
line over 62.5 percent of its length~ 

D. GROpp :III~ THE -OPERATIONAL THEATER 

1. Geography. Nor~h Vietnam has an area of ~bout 
63,000 square mil~s; approximately the size of the 
state of ~washington. The great~r part of the country 
is covered by rough mountains ext~nding g~nerally fro~ 
northwest to southeast. West of tbe R~d Riv~r, peaks 
range from 7,000 to 10,000 feet in height, but els~
where heights are generally less than 6,000 feet. The 
principal rivers follow the same northwest-southeast 
trend. The most significant feature of the non-moun
tainous region is the trangular Red River delta plain 
which measures about 100 miles from its apex on the 
Red River to its 80 mile long base formed by the coast. 
This delta contains many watercourses. Coastal plains 
5 to 50 miles wide extend southward from the dglta; 
these plains and the delta are mostly rice fields. 
Forests interspersed with scrub and grass are found 
on the mountains. Because of flooded rice fields and 
rugged mountains, ·vehicular movement away from the 
roads is impracticable almost everywhere; except during 
the dry season in marginal areas of the delta and the 
coastal plains and in some parts of the wider valley~. 
Movement for men on foot is believed to be slow. 

2. Climate . The ~limate is monsoonal, with a humid, 
hot and wet southwest season between May and September 
and a cool dry northeast season between October and 
March; however, in coastal regions a light co~tinuous _ 
drizzle causing high humidity and poor visibility often 
occurs between January and April. The average annual 
rainfall at Hanoi is 66 inches. During the southwest 
monsoon the maximum temperatures range between ?5 degrees 
fahrenheit in the mountains and 90 degrees on the 
plains, and the minimum between ~and 80 degrees 
respectively. During the northeast monsoon the corres-
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pvnding mc: xlmc. e re be:\.re=!1 ~: (' 2!ld 7C' degr~e~ r,!ld the 
minim<:1 be t.¥.te e ~l 40 c.:1d 55 degree~ . 

3· WegLho~. The ~eather in~Southeast Asia has c. 
strong influence on military operations there. or the 
t wo monsoons, :he southwest monsoon has t.1e greater 
effect on over-all milit ary activity since it brings 
heavy rains to most of the country between May and 
September; one exception is the strip of land ~ast 
of the coastal mountain range in central Vietnam which 
remains dry. A· transitional season occurs in M&rch 
and April and again in October . The latter precedes the 
northeast monsoon which lasts from November through 
February, bringing rain to the coastal area and gradual 
dryness to the land mass west of the mountains. The 
Northeast monsoon has a pa.rticularly adverse affect on 
air operations in North Vietnam. The low ceilings and 
protracted periods of low visibility over the Red River 
delta inhibit air attacks and favor air defense of the 
area. 

4 . Basg Locations. The distance to major target 
areas in North Vietnam is shown at TAB F. 

5. Rout~ Packages. The division of route package~ 
in North Vietnam is shown at TAB G. 

E. ( S) GROUP IV - US NATIONAL OBJECTIVES AND THE INTEN
SITY AND SCOPE OF THE AIR WAR 

1 . The effectiveness of US air operations in North 
Vietnam has been limited largely by the selected inten
sity and scope of US operations and to a lesser extent 
by the opposing enemy capabilities and objectives . 
Vital portions of the enemy logistic ~ystem have been 
exempt from attack and other port ions of the syst~m 
have been attacked only in part and often against the 
least important elements. To the present ti~e~ the 
limits of US :1ational objectives have preclud~d th~ 
execution of a syst~mc.tic US tactical air campaign 
designed to break vital enemy target sy;.t~ms. Th~s~ 
limits have reduced the ~ffectivenes~ of u~ air op~r
atious below that which could be obtain~d u~ing t t,q :;a:n~ 
forces with broader obj~ctives and a wid~r sp~ctrurn of 
targets . 

B-9 Appendix B 

L L- L 

: .. r 



L.. 

2. Although US air operations have impeded the flow, 
the enemy ·has not b~en deterred from c~ntinuing the 
input of men and supplies into South Vietnam. The 
li~ited U3 national o~jectives with respec~ to North 
'i ietnam, and associated humane instincts ~o &void civil
i an casual ties, have been used by the communi ~;t:; &s an 
·.: r'fE?ctive propaganda tool to further r~:;tt ict u: c,.ir 
operat.iom;. At .the same time, the enemy haz to.kqn 
advautoge ·of U3 constraints to impor~ and er'=ct formi1c..tl-: 
air defenses. The United States is no-..r faced with tt1iz 
growing threat from the enemy air defense system hnd 
(1 ) possible significantly increased aircraft losses; 
(2) ·increased pressures, both foreign and domestic, to 
cease air -operations in North Vietnam; and (3) the 
uncertain value of air interdiction in slowing the 
movement of enemy personnel and supplies into South 
Vietnam. · 

. 3· It. must be concluded that US tactical air oper-· 
at1ons have not applied adequate and steady pressure 
against the enemy. Imposed restrictions have resulted 
in the inefficient use of tactical air and the enemy 
has turned US restraints to his own propaganda advan
tage. The United States has three broad alternativ~s 
regarding the air war in North Vietnam: 

a. Withdraw air operations against North Vietnam; 
in part or completely. 

b. Maintain present objectives, authority and 
con~traints and increase the effectiveness of US 
air operations by technological improvements and 
improved use of existing equipment. 

c. Increase targeting authority to attack com
plete ·target systems and add technological improve
ments. 

4. Complete or partial withdrawal of air operations 
against North Vietnam would be a milit ary , political 
and prestige defeat for the United St ates. Such action 
would facilitate the movement of enemy personnel , equip
ment and supplies into South Vietnam and would almost 
certainly increase total American casualties. Such 
action would shorten the enemy supply lines that are 
vulnerable to attack and reduce the area t hat he must 
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n:1m would r0~ul t in an i:H.=rea~e .:.in the enemy,: capability 
r.o :-upport attacks at. pl ace:: ana time~ of his choice. 
Con:equently, it i s by far the least de5irable alter
.::.t.ive. 

5. The second alternative - maintaining pre$ent 
obj~ctives, targeting authority and con~traint~ while 
increasing the effectiveness of US air op~ratio~z by 
technological improvement~ and by more intensive and 
effective use of exi~ting equip~ents - would require 
n~ new or major decisions. This alternative assumes 
that improved use of US resources and technology can 
satisfactorily overcome the advantages that present 
US constraints afford the enemy. It also implies that 
within present constraints, the United States can pre
vent further growth in the effectiveness of the NVN 
Air Defense System and ultimately achieve the objectives 
of the air war. This alternative can be selected 
without corresponding readjustment of political factors -
but it entails considerable military risks if the 
asstUnptions prove invalid. The NIGHT SOilG Study 
Oroup explored the assumptions and potentialities of 
this alternative. It should be noted that technolog
ical and munition improvements recommended to support 
thi~ alternative would have similar or increased 
value if the objectives · of US air operations ~n North 
Vietnam w~re broadened. 

6. The third alternative - increasing targeting 
authority to attack complete enemy target systems 
(including all deep water ports and logistics systems) 
would be the most efficient method of applying mili
tary pressure on ~he enemy and of decreasing the total 
costs of US operations . This alterna~ive would permit 
a~ intensive air ~ampaign to (1) exact a full pric~ 
-from the enemy in return for his efforts to co~1quer 
3outh Vietnam; (2) reduce the effectiveness of his air 
defense ·sys tem; and (3) defeat his logi£tic ~ystem and 
consequently the military effort of North Vi~tnam . Di~
advantages could include a short term increa$~ i~ air
craft losses and i ncrea5ed criticism of US action~. 
From a military standpoint, t his course of action i~ 

the most desirable. A digest of concepts and recommen
dations of th~ :oint Chiefs of Staff regarding the air 
campaign, including increased targeting authority, is 
contained at Appendix C. 
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OVERVIEw 
~. 

The concepts and recommendations of the Joint Chiefs 
of Staff regarding air opera~:ons in North Vietnam have 
consistent~y supported the r.~:ional objectives for US 
participation in Southeast A~ia as expressed in National 
Security Action Memorandum ( NSAM 288) and subsequent 
documents of higher authority. In addition, these con
cepts and recommendations have embodied the axiomatic 
principles of military strategy including: suddenness of 
attack, division of the enemy's strength, timeliness of 
action, enemy's reactions, and quick and decisive achieve
ment of objectives. Intentionally, these concepts have 
represented escalatory actions with sufficient coercive 
i mpact to ~upport strong political strategy in inducing 
the enemy to desist in the support of insurrection 
a ctivity. : Conversely, portions of t he recommendations 
have been authorized for incremental implementation over 
t he past two to three years vice the conceptualized plan 
period of ~wo to three months. 
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:2 Jan 64 ,;csM- 46- 64 : ''Vietnam,...._a!:d ~ :>utheast J..sia 

3ilmmarv of Conceot. The JCS informed SecDef that it 
was their view the United States must remove self-
i mposed restr ictions and take stronger act ions against 
INN. "These restrictions while they may make our inter
national position more readily defensible, all tend to 
make the t ask in Vietnam more complex, more time-consum
ing and, in the end, more costly •. " They recommended 
that the United States "make ready" to carry out, among 
others, the following actions: l ) overfly Laos and 
Cambodia to whatever extent necessary to acquire opera
tional intelligence; 2 ) arm, equip, advise and support 
t he GNV in i t s conduct of aer ial bombing of critical 
tar gets in NVN and in mining t he sea approaches to that 
country; 3) conduct aerial bombing of key NVN targets 
u sing US resources under VN cover, and with the GVN openly 
assuming responsibility for the bombings . 

Remarks . This paper was furnished t o t he SecState by the 
SecDef. In his 5 Feb 64 reply to SeeDer, the SecState 
stated tha-t he shared the v iews of the JCS i.n "that the 
focus of the counter-insurgency battle lies in SVN itself .'' 
He further stated, "that this war, like other guerrilla 
wars, is essentially ·political--an important fact to bear 
i n mind in determining command and control ar~angementg 
in Vietnam ••• , that we must determine what the effects 
will be on the other countries in the area of any major 
ac tion we take ••• ; that we must also determine with 
respec t to any proposal action what we can realistically 
expect to achieve wit h t hat action, and balance that 
against t he political and military r isks attendant uoon 
that action before reaching a decision. " · 
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2 Mar :.-4 JCSM- 174- 64: ''Viet!:.3.m (U)" 

Summarv :of Concents. The JCS submitted preliminary 
judgements to SecDef designed to exert increasing mili
tary pressure upon tLe government of North Vietnam to 
cease support . of the i nsurrection in South Vietnam and 
Pathet Lao activities in Laos. They stated that, after 
analyzing the enemy's strengths, capabilities and vulner
abilities, they arrived at the following conclusions: 

a. US resolve and intentions to extend the war as 
necessary should be made clear ~ediately by overt 
military actions against the DRV. 

b. Military action should be_ a part of a coordinated 
diplomatic, military, and psychological program directed 
a t deterring the enemy and preparing the world for 
extension of the war: 

c. Preparations should be made for military actions, 
one in .the form of a sudden blow for shock effort, another 
in t he form of ascending order of severity with increas
ing US ~participation, the purpose of either being to bring 
about cessation of DRV support of the insurgency • 

. 
d • . It is unlikely that a graduated program of mili-

tary operations against the DRV with increasing US partici
pation ·Will provoke large-scale Chinese Communist inter-
vention. ·. 

~· Initial actions should provide for overt US 
demonstrations, expansion of RVN activitiP.s , including 
FARMGATE operations -~to the DRV. 

f. Concurrently, preparations should be initia t ed 
for increasing the intensity of effort against the DRV 
by the US and GVN . 

Remarks. In his memorandum dated 21 Feb 64, SecDef has 
requested these views of the JCS as to a number of mili
tary uncertainties that must be resolved. He wanted them 
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f0r (!Onsideration before ooliti~al•-d'=~i~!:· .!"l!O .,, :iuld ":iF: 
taken affecting & program~ then being reviewed~ ds:i?ned 
to exert in~~easing military p~essure upon t~e g~vernme~t 
0f North Vietnam wit~ a view t0 induc:~g that goverP~ent 
to terminate its sup~ort and encouragement of the -insur
rection in South Vie~nam and curtail Pathet Lao activities 
in Laos . SecDef appreciated the fact that a detailed 
response may have required a longer time~ but requested 
a prel i minar y judgment for consideration pr ior to his 
anticipated departur e for South Vietnam about 4 March 61+. 

In his 5 Mar 64 memorandum, SecDef stated: "Y'Ju:
comments and recommendations set forth in the references 
have been noted . They have been utilized by Assistant 
Secret ary Bundy and Major General Anthis in their dis
cussions in the Vietnam Coordinating Committee. The 
matters you raised will be reviewed with Admiral Felt 
and t he Country Team in our forthcoming conferences . " 

. / 
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~4 ~~~r 64 : JCSM-222-64 : 11Draft MemoraR,dum for the ?resident~ I' 

Subject: "South Vietnam" 

I 

Summarv !of Concent. The JCS. after review of the draft 
memorandum proposed by the SecDef, concurTed with its 
recommendations. (li·sted below) subject to several com
ments including their conclusion that the recommended pro
gram to ·itself would not be sufficient to turn the tide 
against :the Viet Cong in South Vietnam without positive 
action being taken against the Hanoi Government at an 
early date. They re-emphasized the program outlined in 
JCSM-174-64 of :~ Mar 64, subject: ''Vietnam." (See above) 

Recommendations. 

111. To make it clear that we are prepared to furnish 
assistance and support to South Vietnam for as long as 
it takes to being the insurgency under control. 

"2. To make it clear that we fully support the Khanh 
government and are opposed to any further coups. 

I 

"3· to support a Program f or National Mobilization 
(including a national service law) to put South Vietnam 
on a war footing. 

"4. To assist the Vietnamese to increase the armed 
forces ~ regular plus paramilitary) by at least 50,000 men. 

I 
11 5. To assist the Vietnamese to create a greatly enlarged 

Civil Administrative Corps for work at province, district 
and hamlet levels. 

I 

"6. To assist the Vietnamese to improve and reorganize 
the paramilitary forces and to increase their compens&tion. 

! 
"7. To assist the Vietnamese to create an offensive 

guerrilla force. 

"8 . To provide the Vietnamese Air Force 25 A-lH aircraft 
in exchange for the present T-28s. 

.., 
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- . . . . . - . . ._ ... . 
t•r1 _ •. ~~,_,.#, l d ~ ~he Vi ;~nam~~ E: J...r':':':/ ~(;!..! l:: : ·::!l.L :~. - .!. - .: 

~rm~rr.d Pcr·:.nnnel carr iers (withd:!':nJi rw ~he 11.- 12.4£ ~~~!' e: , ! 
addi :io~l r i '.'t;!' t oa t~ . a.nd aon!'cx:.rr.e:. \:ely $5- l ·~ r::il::.:::: 
of othe!' addi L.:::mal mater ia.l . · · 

''10 . To armounce oublic2.y the Fer"t~2.izer Program and 
t o exnand it with a· view within two years to t rebling 
the amount of fertilizer made available. 

'' 11 . To authorize continued high- level US overflight ~ 
of Sout h Vietnam 1 s borders and to authorize "hot Dursui : " 
and South Viet namese ground operations over the Laotain 
line for thP. purpose of border contr ol . More ambitious 
operations into Laos involving units beyond battalion 
size should be authorized only wi th the approval of 
Souvanna Phouma . Onerat ions across the Cambodian bor der 
should depend on the state of relations with Cambodia . 

"12. To prepare immediately to be in a position on 72 
hours ' notic e to initiate the full range of Laotian and 
Cambodian 11border Control" actions ( beyond those autho;-oiz~d 
in paragraph 11 above} and the "Retaliatory Actions" a.gair.:t 
t-lo!'th Vietnam, and to be in a position on 30 days' not ic~ 
t-:: :::: tiate the program of "Graduated Overt Military F ;-- E'~ 
:.3~!' ~ " against North Vietnam ... 

Remark~. The 13 Mar 6~ Draft Memorandum was sent in 
final form to the President on 16 Mar 64, and approved by 
the President i n a meeting of the Na tional Security Council 
on 17 Mar 64. All a gencies concerned were directed to 
proceed energetical ly with t he execution of the recommenda
tions of that National Security Action Memorandum ( NSAM 2S8) . 
I n a subsequent memorandum (JCSM-256- 64) the JCS recommended 
t hat SecDef bolster t he sagging program and 11 take the lead 
in energizing the act i ons which must be taken thr~ugho~: 
the government. 1' 
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:- Ju n . .. 4 i .JCSM-471-64~ subject.: "O~ectives and Courses 
,,f" Action-Gouthcast Asia ( U) " and CM- 1'451-64, subject: 
Commcntz ' or the Chairman, Joint Chiefs of Staff, on JCSM-
471- 64 ! 

Summarv ~f Concept. This JCSM, which was an agreed JCS 
~a per, l ,ess the views of the Chairman, Joint Chiefs of 
.3taff, r;ecommended the following: 

a .; That in any national level discussions of action 
against :North Vietnam , precise delineations of both ob j ec
tives and their supporting courses of action be sought. 

' 
b.1 That the United States prepare to accomplish 

thr ough :milit ary actions, distruction of the North Vietnamese 
will and capabilities as necessary to counsel the Democratic 
Government of Vietnam ( DRV ) to cease pr oviding support to 
~he insurgencies in South Vietnam and Laos. 

I 

c . That, a s a lesser alternative, t he employment of 
limited. military action against two target complexes ( Vinh 
and Dien Bien Phu) be geared to demonstrating an early, 
sharp change in US outlook and determination. 

i 
A subsequent memorandum by the Chairman (CM-1451-64) 

dated 5· June 1964, added a third patte·rn from among which 
the cho'ice could be made to initiate the attack on North 
Vietnam. This was a compromise between the J CS all-out 
and dem'onstrative·· attacks. It was the recommendation of 
:he Chairman; however, he also recommended, since he felt 
·.:hat it was highly probable· that political considerations 
would incline the r esponsible civilian official s to ask 
f or the demonstrative attacks, that the JCS be asked to 
develop a strike plan based on such a decision. 

i 
Remarks . I n his 10 June 1964 memorandum to the CJCS 1

' that 
the Joint Chiefs of Staff be asked to develop a strike 
plan based upon demonstrative strikes against limited 
military targets." The firs't renrisal attacks were executed 
on 5 Aug 64 and 8- 11 Feb 65. · 
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5 Jun 64 .;csM- 429- 64, saoJec'tt"· "~ni'tial i..ow-i.evel 
Reconnaissance ~pera tion. into r1orth Vietnam'! 

Summary of Conceot . This paper recommends that high 
priority , low- level reconnaissance over North Vietnam 
be conducted as soon as possible at maxtmum effort. 
Maxtmum effort is defined as 22 initial daylight sorties 
over five key routes feeding into Laos followed by repeti
tive coverage to maintain me&ningfUl surveillance of 
supply and infiltration activity along these routes. It 
also includes n ight photogra phy of selected targets on 
an infrequent basis. 

Remarks . SecDef noted the JCS recommendation in his 
15 Jun 1964 memorandum and directed that the plan be kept 
in readiness to be carried out on shor't notice. After 
subseauen't recommendations l ow level reconnaissance over 
NVN was initiated on· l o Mar 65. 
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j CSH -729-64: ":'argei: St".ld:r - ;N N ( S ) .. 

Summarv df Conce~t. The J CS pr ovided SecDef with a lis~ 
-.:>f targe~s "considered most critical to the DRV suppo:-t 
~f insurgency operations, DRV milit~ry capabiliti~s, and 
industrial output. The purpose of a~r attacks aga~nst 
t hese targets would be to cause the DRV to desist from 
supporting the Pathet Lao (PL) and Viet Cong (VC ) and 
to reduce the will and capabili!:t of that Government to 
renew any such support . " TaTge'ts were grouped into five 
basic categories: 

I ! Category A - Airfields. 

Category B - Lines of communications 
(bridges, railroad yards, and shops). 

I 

, Category C - Military Installations 
(military ·barracks/ headquarters, ammunition depots, POL 
storage,· supply depots, communications facilities, and 
port facilities). 

Category D 

Category E 

Industrial Installations . 

Route Armed Reconnaissance . 

The JCS stated that CINCPAC had been directed to 
develop 'and submit. strike plans for four patterns of 
attack in ascending order of severity against NVN . They 
indicated that if the decision was made to strike a major 
blow against NVN, t ime could be reduced "by deploying 
additional tactical fighter squadrons (US Air Force and 
US Marine Corps) and an additional CVA .group" and 
utilizing SAC forces listed in the JSCP for contingency 
plans. 

' 
From a military viewpoint, the JCS considered ''that 

the most effective applica tion of military force will 
result from a sudden. sharp blow in order to bring home 
the penal ties for vi•Jla t ing international agre;ments and 
the intent of the United States to bring a cessation of 
DRV support of the insurgency in Laos and the RVN." 

I 

The J CS pointed out that where feasibl e , leaflet 
missions could be flovn to warn c·ivilians. 

I 
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Remarks. On 31 August ~964, Sec~f acknowledged receipt 
of the Target Study and posed questi~ns on the f~llowing: 

a. The sufficiency of ordnance and POL stocks in 
?ACOM to deal with the upper scale o~ action within the 
DRV/CHICOM capability, after conducting a full-scale 
air campaign against t he military and industrial targets 
in NVN. 

b . The economic and m~litary effect upon NVN of 
various patterns of air strikes . 

c . Courses of action to be taken if the objective of 
air attacks against the DRV will and capability were not 
attained. 

The JCS provided answers (JCSM- 934-64) of Nov 64 to 
3ecDefs questions as follows : 

a. A preliminary estimate indicated sufficient 
ordnance and POL stocks would be available to initiate 
upper scale actions with support until resupply would 
be effected. A follow-on memorandum (JCSM-955- 64; 
summarized below) would give more precise answers. 

b. The capability of the DRV to provide material to 
the PL and VC at present levels would be reduced by 
air strikes against the targets in NVN. Should there be 
a significant incr~ase in present levels of support, air 
strikes would have a greater effect of DRV capability to 
support, and as the level and intensity of air strikes are 
increased, they would sigr.:f1cantly reduce DRV capability 
to support large- scale rnilita~y aggression against Laos 
or RVN. 

c. Additional actiona that could be taken include 
restrikes, striking new targets, naval actions, uncon
ventional and psychological operations, extension of 
armed recce, amphibious/airl:~rnE lodgements in DRV, and 
assuming a strategic post~re in Southeast Asia to deter 
enemy reaction and to ensure readiness for escalation. 
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•. 11 1 . • r· tp;utr. :,· :t: :.:l:Ks were rnaae onT-:a ..:..:.=:.~ ea 

L:. r· -, ., :: ;0r the l' iv~ cla~ses as follows: 
number 8f 

a. Airfields 30 Apr 65 (RT 13) 

b. LOC I~terdiction 2 Apr 65 CRT 9) 

c . Military Facility 2 May 65 ( RT 5') 

d . Industrial Facility 30 Apr 65 ( RT 13) 

e. Armed Reconnaissance 19 Mar 65 ( RT 7) 

I / 

~ C- 14 Appendix - . 

I . 
L . . I l L L 1 .. 

- ' 

, 
I . 
I 

I 
I .. :. r 
. ~ .I 



L 

26 August 1964 JCSM-7~6- 64-, sub-j ect : "Recommended 
Courses of Action- 3outheast Asia. " (U ) 

Summary of Concent. Tqis memorandum was developed w;th 
consideration for the I·eviews of CINCPAC and Ambassaaors 
Taylor and ·Unger on ob:ectives and co~rses of action in 
Southeast Asia. The DIA assessment (7 August 1964) of 
Asian communist capabilities and probable courses of 
action following the 5 August retaliatory attack on North 
Vietnam was also considered. In recommending courses of 
action for increased pressures on NVN, the JCS indicated 
that more direct and forceful military actions would be 
required, including "air strikes and other operations 
against appropriate military targets in the DRV." The 
JCS advocated the immediate ~doption and implementation of 
such a program which might be purely VNAF; \~AF with US 
escort to provide protection from possible employment of 
M!Gs; VNAF with US support i n the offensive as well as 

· the defensive role; or entirely US. The precise combina
tion to be determined by the effect we wish to produce and 
the assets available . 

Remarks. On 25 August 1964, General Khanh, under pressure, 
resigned as President of the RVN. The JCS considered the 
situation as critical and demanding of increased actions 
against Nortp Vietnam to provide the relief and psycho
logical boost necessary f or attainment of the requisite 
governmental stability and viability. The Assistant 
SecDef (ISA ) stated in his 28 August 1964 memorandum 
( I - 36588/ 64) that t he JCS recommendat ions for future 
courses of act ion in Sout hea £t Asia wi ll be carefully 
considered in t he t hen current interdepartmental polic'l 
du~cussions and in fo~thc ~ming conferences with Amba~sador 
Taylor . In additi~n~ t he Depar:ment of State was provided 
a copy of the ,JCS.M. !~o othe:!' 3-: t i on occur red. 

, _JU 
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Summa!"r of Concet>t. In th:!.s memarand·.J.:l t o SecDef, :he 
JCS proposed courses of action in supper~ of a new 
military-political program·' en the basis that US with
drawal; from the RVN or Southeast Asia is not now an 
accentable course of action. 11 The JCS believed that 
"s trong military actions are required now in order to 
prevent the collapse of the US position in Southeast 
Asia . " 

Some of these courses were air actions against the 
1 DRV. Their implementation was recommended to the "extent 

necess'ary to cause the DRV to cease support and direction 
of the' insurgency. 11 They are: · 

L . 

I 

·1. 11 At)'oronriate retaliatory actions to DRV/VC 
initiations: ir • 

I 

l2. 11Low-level .reconnais sance probes of the DRV. 11 

I 

I 

•3 . "Attack LOC in DRV in conjunction with air 
strike operations on nearby targets in RVN and Laos. " 

.4-. 11Air strikes against infiltration associated 
targe~s in DRV." 

15. "Aerial mining of DRV ports" at Haiphong and 
Cam Pha . 

I 
I 

·6 . "Naval quarantine/blockade of the DRV ( also 
applies to Cambodia)". 

' ·7. "Attacks with increasing severity, targets in 
DRV . II ; 

,8 . "All-out air attack on the DRV." 
I 

~ 9 . "Amphibious/ai::·borne ooera tions on the coastal 
areas .in DRV" to seize one or more lodgements. 
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Specificnlly, the JCS re~ommend ~d immediate im~le
mentation of itemz 1, 2 , and 3 with the remainder.being 
subsequently implemented "as required to achieve US 
objectives ::n Southeast Asia. " 

Remarks. ·On 29 October !.964, the SeeDer, in a memorandum 
to the CJCS, stated that he noted the recommendations of 
the JCS and that they were ·given to the Department of 
State. He further stated that Ambassador Taylor's views 
would have to be quickly obtained "with respect to the 
specific JCS recommendations and their timing" so that 
his comments and those of the JCS could "be presented 
to the President very soon." No immediate action 
developed; however, reprisal strikes were executed in 
Feb 65 and the ROLLING THUNDER program, which was 
instituted in Mar 65, relate to recommendation 2., 3., 
and 4. 
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Ar•t. ~~~n in Relation t o Viet C::1e Attack on Eien Hoa 
Air!'l~ld, l November 2.964 ( S)''-

1 

-
Summa r ·.~ of Cone e"Ct. In r esnons e 1:0 the VC attack o:1 GS 
forces at Bien Hoa airfield-, the JCS informed SecDef that 
t his attack was "a deliberate act of escalation and a 
change of ground rules under which the VC have operated 
up t o !now. " The JCS stated that the time was "appropriate 
t o undertake US military action to cause the Democratic 
Republic of Vietnam (DRV) to desist from their support of 
the Viet Cong/ Pathet Lao (VC/PL) insurgencies, " and they 
confirmed their oral recommendations of 1 November for 
such ~ction. The JCS recommended a program of specific 
actions, including the following air operations against 
North Vie1:nam : 

' 
' 
; 2.. "Conduct :!.ow-level air reconnaissance of 

inf i l t ration routes and of targets in North Vietnam south 
of Latitude 19 degrees . 11

• 

, 2. "Assemble and prepare necessary fo r ces so that: 

(a ) Within 60 to 7~ hours, 30 B- 52s from Guam 
condu~t a n~ght strike on DRV target #6 (Phuc Yen airfield). 

I ( b) Commencing at first light on the day following 
subpafagraph (a ) above, PACOM air and naval forces conduct 
air s.trikes against DRV targets #6 ( ?hue Yen airf!.eld) 
( dayl1 ght follow-up on the above night strike), #3 
~ Hano~i ~i~ Lam air!':!.eld ) 7., #8 (Haiphong Cat Bi airf ield ) , 
#48 ( Ha~pnong POL ) , and ~9 (Hanoi POL) . 

I 

! ( c) Concu~~ently with subparagr aph ( b) above . :h~ 
Vietnamese Air Force (VNAF) will strike DRV t arget #3E 
~V it ~hu Lu barracks ) . 

' 
: (d) Combat air patrols ( CAP ) , flak suppressive 

fire,: strike photographic reconnaissance, and search and 
rescu'e ·operations ( SAR ) are conducted as appropriate. 

I 
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( c ) The ~bove acti~ns are f o! lowcd by: 

(1 ) Air strikes against i~ilt~ation routes 
and targets i n the DRV. 

(2) Progressive PACOM and SAC strikes against 
the targets listed in the 94 Target Study." 

The JCS elaborated on these actions as follows: 

"The night B-52 strikes on Phuc Yen airfield as the 
first major military response is designed to destroy a 
major component of present and potential DRV air capability, 
by use of an all-weather system. The specific strikes 
recommended for PACOM f orces during th~ next daylight will 
destroy additional DRV capabilities, including facilities 
otherwise available for CHICOM re-inforcing actions, and 
set the stage for the follow-on US and VNAF operations. 
The recammendeQ VNAF strike provides GVN participation 
and is within VNAF capability. " 

Remarks. The SeeDer (Memorandum of 13 Nov 64) provided 
a copy of the JCSM to the Department of State and stated 
that the views of the JCS were "being carefully considered 
in the current interdepartmental deliberations concerning 
our future courses of action in Southeast Asia." No 
immediate action developed; however, low-level recon
naissance was instituted on 10 Mar 65 and the ROLLING 
THUNDER program, which started in Mar 65, attacked a 
limited number of the less important targets. 
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S1;mm:)r,.· :,f Conc e-::t. At a White House meeting on 2 Nov 64 , 
th '= JtCS were reauested to examine the pcssible m:.li :ar y 
r eacti ons of . the DRV/CHICOM to US military strikes agai~st 
NVN . j As a result, t he JCS gave SecDef an analysis of 
"the !threat and possible enemy reactions , our response to 
such 'r eactions . and the preparatory measures which we 
shou] d undertake prior tc mounting an attack so that we 
coul4 defer a CHICOM response or, failing that, respond in 
a timely effective fashion to any enemy initiative . •• 
The underlying objective remains that of causing the DRV 
to cease supporting and directing the insurgencies in RVN 
and Laos." 

i 

T~e JCS repeated their recommendations of 4 Nov 64 in 
relation to the attack on Bien Hoa airfielc, stating that 
these recommendations "comprise an option equally 
applicable and available for immediate implementation 
in the event of other serious provocations in Southeast 
Aisa. 11 After analyzing enemy courses of action, the 
JCS concluded that "Direct CHICOM military intervention 
would call for US military operations against mainland 
Chin~ . " 

I . 

I 

Remarks. In his 17 Nov 64 memorandum, t he SecDef noted 
the ~iews of the JCS, stated that the Department of State 
had received a copy for incorporation of t he views of the 
J CS in the Joint State - Defense report being prepared! 
and itha t the views of the JCS would be pre~e!'lted +:o the 
~resident concurr~ntly with the ~oint 3tate- Defense 
repc:rt . t!o i mmediate military action r esu.: :.ed; howP.ver . 
s~e previous remarks. · 

I 
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18 Nov 64 
Asia (U)" 

JCSM-967-64: ~·~ours-es of Action in Southeast 

Summary of Conceut . As a result of a SeeDer conversation 
with the CJCS on 10 Nov 64 concerning "a possible US 
program of actions in Southeast Asia comprising a con
t rolled program of systematically i ncreased military 
pressures against the Democratic Republ ic of Vietnam 
(DRV ) applied in coordination with appropriate political 
pressures," the JCS told SeeDer "!t is desirable that a 
clear set of military objectives be agreed upon before 
further military involvement in Southeast Asia is under
taken." They pointed out that their memorandum of 
14 November (JCSM-955-64) set forth "their preferred 
courses of action to reverse the unfa.vorable trend in 
t he Republic of Vietnam (RVN) and Laos with the objective 
of causing the DRV to cease supporting and directing 
the insurgencies in those countries. If a controlled 
program of systematically increased pressures was directed, 
the JCS recommended that the f olloWing objectives were 
appropriate: 

11 a. Signal the willingness and determination of 
the United States to employ increasing force in support 
of national objectives with respect to RVN and Laos; 
namely, an independent and stable non-communist govern
ment i n RVN and a f ree and neutral Laos under the terms 
of the Geneva Accords of 1962. 

"b. Reduce, progressively, DRV support of t he 
insurgencies in RVN and Laos ~o the extent necessary to 
tip the balance clearly in favor of the Governments of 
RVN and Laos by: 

(1) Reduction of t he amount of support available 
t hrough destruction of men , material, a nd supporting 
facilities; 

( 2) Reduction ~f the amount of support avail
able through diversion of DRV resources to increased 
homeland defenses and aler:s ; and 
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i 1 ( 3 ) rteduction of t~e rate. ~f del :. very ~f t~e 
uvallable support through destructior:. of b:-idges and other 
LOC choke points; s taging fa. cili ties and t:-anspor::-; and 
t hrough inter~ption of movements by Qttacks on selec t ed 
fixed .t argets, a~med rout~ =~conrAissQnce~ =aids, and 
waterborne interdictions • . 

i"c . ?unish the DRV f or DRV~supported mili tary 
actio~s by the Viet Cong/ Pathet Lao (VC/PL) against the 
Governments of RVN and Laos, ·:!lcluding the US casualties 
which !have resulted from those actions • . 

j ''d . Terminate the conflicts in Laos and RVN only 
under -conditions which would result in the achievement 
of us :object i ves.'' 

I 

The JCS also recommended a c:ontrolled program of 
11 systematically increased" military pressures against 
North ~ Vietnam, consist ing of "sequential actions," 
1'r~prisal actions, " and "collateral actions." The 
sequential actions included the following air operati~ns 
against North Vietnam: 

I 

''Conduct low- level reconnaissance probes of infil
tratipn associated tar gets near the Laos border in the 
DRV and .attack LOC in DRV near the Laos border and the 
DMZ. I 

"E?cPand the reconnaissance coverage of the DRV with 
extension to Cambodia if necessary, and conduct air 
strikes against infiltration-associated targets i n t he 
DRV (Phase I - 13 targets south of the 19th parallel, 
f ollowed by Phase II - 14 targets north of the 19th 
parallel ) . 

I 
I 

"Conduct aerial mining of DRV ports, initiate a 
naval quarantine/blockade of the DRV, and attack, wi th 
incr~asing sever ity, targets in the DRV. 

I 

"Conduct air strikes against remaining militar y and 
indu~trial t argets in the DRV. Tar gets are as contair.ed 
i n '94 Target• list (JCSM- 729-64) ." 
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The repr isal actiQns includeci u:hose actions already 
recommended· by the JCS on 4 and 14 Nov ember. The 
collateral act ions p!'ovideci for cieployment:s to support 
the above actions. 

Remarks . ·The SeeDer, in memorandum on 21 Nov 64-, noted 
t he views Qf the JCS and stated that the JCSM was ~ent 
t o the Department of Stat e to be included along with 
JCSM-955-64- in i nterdepartmental studies of the subject. 
No immediate action developed; however, see 4- Nov ~~ 
remarks. In a subsequent memorandum ( JCSM 1005-f>lt of 
1 Dec 1964-) the JCS stated that t his program of systemat
ically increased pressures should be implemented about 
1 5 December 1964 and completed in two to three months; 
however, the program has been extended over two years 
during which time some actions· have not yet been taken • 

.. 
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Sulillr.::.r·r of C:)ncet:o:. The JCS. co:nne~ti:-~g on a draft ~f 
ncourses of Acti~:>r: in Southeast J...sia 11 prepared bj• ths 
Natior.al Security Council Working Group, sta~ed t o 
SeeDer that ·they ''underst and e stablished :1at:.onal 
pol icies include as objectives i~ Southeast Asia a stable 
and i ndenendent noncommunist government in the Republi: 
of South- Vietnam ( NSAM 288 of 17 Mar 64), and a 
stabilized situation in Laos which conforms to the 
Geneva Accords of 1962 (NSAM 249, 25 Jun 63) . They 
consi·der these objectives to be valid and essential to 
maint'aining the US s ecurity position world- wide. They 
further consider that the best pr obability of success ir. 
atta~ning these ends will be afforded by achieving the 
prerequisite objective of causing the cessation of 
North Vietnamese ( DRV)· support and directi=n of the 
i nsut.gencies in RVN and Laos . Early implementatior. of 
poli:ical and military actirons designed to achieve 
these objectives, in addition to continued aggressive 
progr-ams in SVN, offers the greatest assurance of 
success. '' 

I . . 
The JCS examined five courses of action o~en to the 

US i n Southeast Asia, and recommended the implementation 
of tns f ollowing course of action as offering the 11 best 
probability of attaining the stated objectives. 11 

' I 
; 

11Undertake a controlled program of intense military 
pressures against the DRV, swiftly yet deliberately 
applied , desi&ned t o have major cilitary and psycho
l og i cal i mnact from the outset. and accomnanied bY 
appr?priate polit i cal pressures. The program wouid be 
undertaken on the basis that it would be carried t hrough, 
if n~cessary, to the full limits of what military actions 
can contribute toward US national objectives; it would be 
designed , however, for suspension short of those limits 
if objectives were earlier achieved. The mil~tary 
program for this cour se of action is the program recom
mend~d in JCSM- 955- 64! dated 14 November :!.964." 
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Remarks . The SecDef acknowled2ea · receiot of the JCSM 
on 30 Nov 64 and statec that ~t had been provided to the 
Department of State for ~!~l~zation by the National 
Security Council · Workir.g Group ( NSCWG ) . No immediate 
action developed; however, see 18 Nov 64 remarks. 
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J.. r-:.: :-: 1 :.:.n Rct:~ ! i:t ti on t o :a:-::-.k BOQ :i. -n~i~<:.·nt ( TS )' ' 

~ ::~ar~ of Concent. C~nsidering that :he bcmbing of the 
3!· .:.. :-J': BOQ was "a deliberate act aimed directly at US 
forc e ~ : i n Sou,th Vietnam,'' t he JCS re~ocnended " that a 
r e;r:·isal a ttack be executed immediately on DRV Target 
Numb~r j 36 , Vit Thu Lu Army barracks, " with the attack 
primarily 11 a US opera'tion." 

I 
Remarks. This ac'tion was disapproved by 

11 h ighest levels" 
by mes_sage ( SEC STATE Washi!lgton, D. C. 292253 Z Dec ) . 

~ 
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11 Feb 1965 JCSM-100- 65: "Courses of Action-Southeast 
Asia - First Eight Weeks ( S)" 

Summarv of Concent. The JCS r ecommended an "eight weeks 
program of attacks against DRV t argets." The program, 
"primarily a t::lan for air strikes," would be confined 
generally to 11 targets along Route 7 and south of t he 
19th parallel, "and employ "both RVN and US forces.'' 
It was anticinated tha·: "!.nitial overt air strikes" 
would be as ''retaliation in response to a provocative 
act by Vi et Cong or DRV forces against US or RVN person
nel or installations" and that "successive overt opera
tions to provide sustained pressures and progressive 
destruction will be continued on the plausible justifi
cation of further provocations, which on the basis of 
recent past experience seem quite likely to exist." 
The JCS believed that "as th~ program continues the 
realistic need for precise event-association in this 

· reprisal context will progressively diminish." They 
anticipated that such a program would bring about 
response from NVN, Communist China and the Soviet Union 
varying from the use of propaganda, to defense, to 
overt aggression in SVN, though the JCS believed t hat the 
Chinese Communists "would be reluctant to become directly 
involved in the fighting in Southeast Asia." The JCS 
also eonsidered "that the probable Soviet respon.se ••• 
would consist both of a vi·gorous diploma tic and propa
ganda effort . to bring the l~ited States to the conference 
table and the provis ion of military support to North 
Vietnam." 

It was the opir.ion of the JCS ttat this pr ogram 
would demor.stra te t: t he D?.V :ha~ ~ontinuat ion of it~ 
direction and supp~>rt of :nsur gencies would lead 
progr essively t o I:lC'·I'e serious puni zhment . If the 
ins~rgenc·i e7 were t o cont inue, ·.vith active DRV support, 
str~kes aga~nst the DF.V would be extended with inten
sified effor~s against targets north of t he 19th parallel • 

.., 
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?.e!!l~ :-Js . The program ::.s :-e~;:)omena.eo. c.:r :~: : ·:~ · ... ·c;.s 
not f~vorably acted u pon . The targets eventu&lly were 
str~cK as a result of subseauent =-~commendat ions. 
This program was recommended. by 'the JCS after it became 
anoarent that none of their Drevious recommsnded 
pr~grams would be adopted . It is significantly :-educed 
in sc?pe and .intensity from ~reviously recommended 
programs . 
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27 May 1965 JCSM-415-65: 
North Vietnam (U ) " 

''Air •-opera t i:)ns agair.st 

Summarv of Concent. The JCS informed SeeDer that they 
-eonsidered " that t he introduction of an offensive 

· bomber (IL-28 ) capability into North Vietnam adds a 
new dimension to the situation in Southeast Asia for it 
gives the DRV a markedly greater capability to undertake 
offensive air action against US forces and against all 
targets in the ·Republic of Vietnam. " They added: 
"Although the offensive bomber aircraft introduced are 
few in number, the threat they pose is significant when 
the potential targets, such as the airfield at Da Nang, 
are considered." 

On 19 April, SeeDer had expressed the desire that he 
be kept informed "of the readiness status of the surface
to-air missile (SAM) site 15 miles southeast of Hanoi. " 

·The JCS provided h im with · the following information: 

11Within this past week, t his site has attained a 
state ~r readiness whereby it can become operation at 
any t~e. If not neutralized, this SAM site, estimated 
to be t he first of 1bur-five ~three sites are now 
ident ified) in an arc protecting the Hanoi-Haiphong 
c~plex, will become a threat to ROLLING. THUNDER and US 
reconnaissance operations. The arc , if completed, 
would pose a ·serious threat to all air operations in an 
area approximately 80 x 125 miles around Hanoi .- • ." 

The JCS considered '' t he neutralization and elimination 
of the IL- 28/ MIG threa t and the . SAM site to be a matter 
of military urgency. " They had considered the "-::>litical 
factors and policy considerations which might weigh 
against t he US course of action discussed herein. " They 
believed "that in thi s instance, military considerations 
are clearly over riding and tha t t he proposed air operations 
against the IL- 28/MIG threat and the SAM site should be 
approved now in order to per·mi t t imely ac tion." The JCS 
recommended that SeeDer approve a message which would 
authorize CINCPAC and CINCSAC to conduct attacks to: 
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I 
' ;o. Des~roy the SA-2 site SE of Hanoi . 
! 
~ c. Destroy any military aircraft which may have 

de~loyed to ot her air!ields in NVN as well as POL s ~orage 
aE~~ci~ted wi~h the major jet capable airfields in the 
Hanoi/~aiphong area." 

I 

Remarks . The JCSM, recommendations, whic~h were brought 
to the . attention of the President, were disappr oved by 
the SeeDer by memorandum on 15 Jun 65 for the following 

I reasons : 

a . Ambassador Johnson, with Genera l Westmoreland•s 
I concurrence, r~commended aga inst it . 
I 

~· The Intelligence community estimates indic~ted 
that it was unlikely that the enemy would employ the 
IL-28s j in offensive actions . 

I 

~ - The Hanoi SA- 2 sites had not yet inter ferred . 
with the air campa ign. 

! . . 
On 21 Jun 65, the JCS, after review of the 15 Jun o5 

SecDef ~ memorandum , agreed to t he preparation of a 
response- t ype paper ( JCSM- 498- 65 below) . 

I . 
I 

The ~ only military ac tion which developed from these 
recomm~ndations occurred after the 24 Jul 65 shootdown 
of an F- 4C by a SAM - the SA- 2 sites were authorized for 
a spec ~al strike on 27 Jul 65 . 
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11 Jun 65 JCSM- 457- 65: "US/ All{-ad. Troop Deployments 
To South Vietnam (SVN)(S)'' 

Summary of Conceot. The JCS reaffirmed their recom
mendations of 27 May 65 (JCSM-415-65 above), recommended 
increased deployments and further stated that in addi
tion t o the subject deployments, the Joint Chiefs of 
Staff considered that air action against North Vietnam 
should have been intens ified to include increased armed 
reconnaissance of LOCs and strikes against militarily 
important targets. Such action, they said, was necessary 
to reduce DRV capabilities to support the VC and the 
PAVN to punish the DRV, and to further establish US intent 
to prevent a camm)nist seizure of SVN. 

Remarks. No immediate military actions along the lines 
of these recommendations against NVN developed. 

~-
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Summarv of Concent. The Joint Chiefs of Staff carefully 
consi dered the military threat created by the SAM si:es/ 
HIGs/ IL-28s arLd re-evaluated the political and military 
risks involved both in attacking and in not attacking 
them. ; They concluded that the threat to our forces was 
such that the risks attendant upon positive action had 
to be 1accepted. The Joint Chiefs of Staff reiterated 
thei~ concern that failure to take timely action against 
a known threat would be difficult indeed to explain 
were the enemy to launch successfUl air operations from 
his t~en present posture. From a military point of 
view . tit would have been desirable to eliminate both 
the SAM s i tes and the hostile air threat concurrently. 
If t his course of action was politically unacceptable~ 
t he Joint Chiefs of Staff recommended destruction of 
t he SAM sites as they neared operational status in order 
to permit greater freedom of target destruction and high
level •reconnaissance in the Hanoi area. 

I 

Remarks. SecDef met with the JCS on this paper on 28 
June. ! The JCS were asked to provide answers to questions 
p~sed . regarding expected attrition; that is, comparative 
c~sts, attrition rates and alternatives with supporting 
rationale. These were provided on 3 Jul 65. 

I 

The 24 July .65, an F-4C and crew were lost and three 
addit ional F- 4Cs in the flight suffered major damage 
from one or more SAM sites. 

I 

Th1e JCS directed CINCPAC to attack the two suspected 
SAM s:i tes on 27 Jul 1965 and on 11 Aug 65 authorized 
a rmed

1 
reconnaissance attacks to seek QUt and destr~y 

site~ within the recce area. 

Ori 12 August 1965, however ; the Joint Chiefs of Staff 
were notified that their over-all recommendations would 
not ~e favorable acted upon. 

I 
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6 Aug 65 J CSM-~08-65 : ''Bl~ckade an=a i-.eria :L Mining Study (U)" 

Summa~y of Concent . Ttis study, made in response to 
National Security Action Memorandum (NSAM 328), states 
that "effective maritime control measures, if accompanied 
by sustained air interdiction, ~bus appear to afford a 
significant mean.s of applying pressure across the board 
against DRV L~Cs • • • which contribute to the capability 
of the DRV to support the Viet Cong insurgency in South 
Vietnam. " The JCS recommended "aerial mining of the 
approaches to the ports of Haiphong, Han Gay, and Cam Phu 
in the DRV" with minor ports added as required. They 
recommended complementary increased interdiction against 
high density LOCs north of the 20th parallel. 

Remarks. The DEPSECDEF, stated in his 18 Aug 65 memo, 
t hat the study was given t o the Department of State for 
political assessment and would , therea.fter, receive con
s ideration for future military action. The first river 
mining action occurred 12 March 1967·. 
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.;:Sl'.- 652- 65 : ·· con':ep1::rf ', r Viet:lai!l ( ~)' ' 

I 
Summar·i. -Jf C:Jnceot . To support the national objec~ive 
in Vie~nam (NSAM-288) of securing a "stable and independ
ent noncommunist government; the JCS r ecommended the 
following us oasic strategy: intensify military pres
sure on the DRV by air and naval power; d~str~y s~g~-
nificant DRV mil~tary targets, including theoase of 
suppli~s ; interdict supporting LOCs in the DRV; interdict 
supporting LOCs in the DRV; interdict the infiltration 
and supple routes into the RVN; improve the combat effec
tiveness of the RVNAF; build and protect bases; reduce 
enemy reinforcements; defeat the Viet Cong, in concert 
with RVN and third country forces; and maintain adequate 
forces l in the Western Pacific and elsewhere in readiness 
to deter and to deal with CHICOM aggression. By aggres
sive a~d sustained exploitation of superior military 
forces, the United States/Government of Vietnam would 
seize and hold the initiative in. both the DRV and RVN, 
keeping the DRV, the Viet Cong, and the PL/VM at a 
disadv~ntage, progressively destroying the DRV war-sup
porting power and defeating the Viet Cqng. The physical 
capabi~ity of the DRV to move men and supplies through 
the Lap Corridor , down the coastline, across the DMZ, 
and through Cambodia must be reduced to the maximum 
practica l extent by l and, naval, and air actions in 
1:hese ~reas a·nd against infiltration-connected targets . 
Finally, included within the basic US military strategy 
must be a buildup in Thailand to ensure attainment of 
the proper US-Thai posture to deter CHICOM aggression and 
to faclili tate placing US forces in an advantageous l'Jgis
tic po:sition if such aggression occurs. 

I Remarks . On 11 Sep 65 , the SeeDer acknowledged receipt 
of , a~d agreement with, the "Concept for Vietn3.m" and 
stated further agreement "that recommendations for 
futur~ opera tions in SEA should be formula ted'' and sub
mitte~ for i ndividual consideration as they are developed. 
He sent a copy of the memorandum to the Department of 
State !and the White House for use in future deliberations. 
Nc i~ediate military action over and above the ROLL~HG 
TWJNDER program developed. 

I 

I 
I 
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2 Scp 6 ') J CSM-670-65: "Air Strikes Atainst Nor~h Vietmun (U)'' 

L 

Summary of Concent. The J CS recommended a program of 
air st;rikes tc• be under~aken as a matter of urgency, 
giving military reasons why the program should be 
initiated; and setting f orth a concept of operations. 
Targets included: 

''a. The Phuc Yen Airfieid installation, includ
ing the aircraft thereon. 

b. The rail, highway, and waterway routes and 
traffic between Hanoi and Haiphong. 

c. The rail, highway, and waterway rcutes and 
traffic between Hanoi-Haiphong and south China. 

d. POL storage facilities at Haiphong. 

e. Those SAM installations and other anti
aircraft defenses which pose a threat to the above 
air operations." 

The JCS stated that: 

1'Failure to initiate air operations against North 
Vietnam now as recocmended herein to support the over
all strategy for Southeast Asia wculd result in increased 
US commitments, costs, and casualties and increasing 
risk to the security of major elements of US and SVN mili
tary forces and facilities. Each day's delay produces 
increased enemy capability which wi ll have to be destroyed 
eventually at an increasingly higher cost to the United 
States . '' 

The JCS requested "that their views be brought to the 
attention of the ?resident without delay . " 

Remark~ . The DEPSECrEF, on 4 Sep 65, posed questions 
to the JCS regarding the US preparations, ability to, 
and anticipation of a NVN strike against US/ SVN forces . 
He also ssked if the JCS thought i t advisable to seek 
the views of the Board of National Estimates or the 
judgment of Ambassa.dor Taylor and General Westmoreland 
prior to. the rendering of decisions on this paper . The 
answers were submitted on 11 Sep 65 (JCSM-686- 65 below). 
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~ot yet ~ been granted; however, in the Iffi area! the L0Cs 
•..Jere initially attacked on 17 Sep 65, some SAM sites 
:!. Get 6.5, and parts of the major POL on 29 Jun 66 . 
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ll Sep 65 J CSM- 6&6- 65: 
Vietnam - JCSt1-670- 65 ( U) '' 

,, ".: ...,. .. r hgainst North 

Summary of C~nceot. The JCS answered questions posed 
by DEPSECDEF about their recommended program of air 
strikes of 2 September 1965. They reiterated the 
urgent military necessity for the program, in view of 
the importance of this matter to the conduct of the 
war, minimizing the risk to major forces and facili-
ties and preventing casualties. The JCS reiterated their 
recommendation that these proposed air s trikes be author
ized now for immediate execution. 

Remarks. By memorandum, on 15 Sep 65, the SecDef 1nformed 
t he JCS that he was "not persuaded by the reasoning of 
JCSM 670-65 that the military advantages the Joint Chiefs 
of Staff state would flow from the proposed strike effort 
outweigh the military and political risks involved in 
implementing the proposal." He added that a "new up-to
date Special National Intelligence Estimate" would be 
obtained to determine the likely DRV, Chinese and Soviet 
military reactions to a program of the magnitude, timing 
and scope recommended by the JCS. This estimate would 
also evaluate the effect of the strike program on the 
effort within South Vietnam. 

In addition, he stated that the JCS " should make 
recommendations with respect to any further intensifi
cation of air defense and early warning capability required 
to properly defend South Vietnam and our forces there." 

See previous remarks re military actions i n res·ponse 
to the recommendations . 
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Southeast Asia ( U) " 
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I 

3u~arv1 of ~~nce~t. The JCS submitted revised rules of 
engagement :~r SE Asia in order to provide clear, concise 
regula t 'ions ·..;}:lich could be observed by engaged f orces 
with mi'nimum likelihood of mistakes through misunderstand
ings a~d misinterpretations. Among other changes, the 

L . 

JCS proposed a r ·evision of the :iefinitions of "hostile 
aircraft" to include 11 hostile aircraft as may be encountered 
over Cambodia," and a provision for 11 :!.mm.ediate pursuit of 
hostile forces in/over Southeast Asia." Authorization 
for pursuit into Cambodian territory, seas and air spaces 
did not include aut hority "to attack Cambodian forces, 
except :in self-defense," or "to conduct air· or artillery 
operations against populated Cambodian areas." The .JCS 
p~oposed removing the restriction against pursuit into 
CHICOM jair space and seas, stating: 

I 
','The removal of this restriction is consider~d 

essential at this time in light of the i ncreas ing CHICOM 
MIG th±eat in order for our forces to . exercise their 
legitimate right of self-defense. Provisions also are 
reauired now for the likelihood that other hostile air 

• I forces 1will utilize CHICOM bases as a sanctuary . " . . . 
Remarks. See remarks associated with JCSM- 295- 66 below 
dated 9 May 66. 
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8 Jan 66 J CS!-1-16-66: "Air Operations- i..gainst North Vietnam (U)" 

, 

L 

Summary of C~nceut. The JCS informed SecDef that ~ir 
strikes against NVN were "an essential complement t:o 
US/Free World military operations in South Vietnam" and 
that the direct pressure of these air strikes was "a 
principal means of persuading t he DRV to cease its sup
port and direction of the insurgency in SVN. " They 
added that "tbe present stand-down contravenes that pur
pose and greatly weakens US negotiating leverage." The 
J CS recognized "the merits of peace offensives, especially 
with respect to their impact on US and world opinion," 
but stated that experience 11 Cautions against the sub
stantial risk in an all-out effort for negotiation during 
a stand-down... They added: 

"The Joint Chiefs of Staff consider the early 
resumption of offensive air operations essential· if we 
are to avoid a misinterpretation of US resolve in South
east Asia, redress advantages accruing to the DRV from 
the stand-down; and enter into meaningful negotiations 
from a position of strength. The Joint Chiefs of Starr 
therefore recommend that a policy decision be taken nbw 
to terminate the stand-down or offensive air operations 
against the DRV 48 hours subsequent to Shelepin•s return 
to Moscow from Hanoi, by which time the Soviets vould 
have had opportunity to communicate to us any substantive 
results of his visit... . · 

Remarks. SecDef acknowledged re~eipt of the JCSM on 
19 Jan 66 and stated that a copy had been forwarded to 
t he SecState. Air ouerations were resumed against North 
Vietnam on 31 Jan 66: 

· .... 
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I 
I 

Summar~ of Conce:~ . After a review of the air strike 
program agains't ·rl, the J CS informed SecDef :hat the 
restrained air :: ... :-ikes against the north, "a!: conducted 
thus far, .. would. not achisve the primary military obj~c
tive of causing NVN to cease its support and. directio~ 
of aggression in RVN . They stated that t he piecemeal 
nature !of the attacks against NVN had permitted the 
enemy •: greater freedom to replenish and disperst:- his 
stocks; redirect the flow of materials and improve his 
defenses . " The geographic restrictions and limitation 
on the ' number of armedireconnaissance sor ties authorized 
had limited effective :·.nterdiction of the extensive rail, 
highway, and inland wa·;erway LOCs. Moreover, these 
r estrictions and the requirement for single coordinated 
attack~ on specified targets had exposed US forces to 
grea'ter risks. The JCS considered that "offensive air 
operat~ons against NVN should be resumed now with a 
sharp blow and thereafter maiptained with uninterrupted, 
increa'sing pressure • • • • These operat ions should be 
conduc~ed in such a manner and be of sufficient magnitude 
to: d.eny the DRV lar ge- scale external assistance; destroy 
those ·resources already in NVN which .contribute most to 
the su·pport of aggres sion; destroy or deny use of rail
way facilities; and harass, disrupt, and impede the 
movement of men and materials into SVN." Therefore. the 
JCS r~commended that: · . 

!"a . The authorized area for offensive air operations 
be expanded to include all of NVN less the area encomnassed 
by a ~en-mile radius around Hanoi/ Phue Yen Airfield, a 
four-~ile radius around Haiphong and a twenty- mile China 
buffe~ zone. Exceptions to per mit selected strikes within 
t hese ·restricted areas, in accordance with the air cam
paign :described herein, will be conducted only as au thor
ized by the Joint Chiefs of Staff. 

I 

"b . Numerical sortie limitations on armed recon-
naissance in NVN be removed . 

I 
I 
•"c . No tactical restrictions or limitations be 

i mposTd upon the execution of the specific air strikes. 

I 
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"d. The J0int Ch.~efs· 0f Si:aff b-= ~uth~rized to 
direct CI NCPAC to con~1ct an air campaign against the 
DRV as described herein . •• 

Remarks. On 22 Jan 66, SeeDer suggested in a memorandum 
to the CJCS that the JCS "undertake to secure an inter
agency intelligence assessment of the probable effects11 

of the adoption of their recoml:lendations "on NVN capability 
to support the insurgency in SVN." This was referred to 
the DIA on 25 Jan 66. DIA m~de a re~uest for a Special 
National Intelligence Estimate (SNIE). on 27 Jan 66. The 
United States Intelligence Board approved the SNIE on 
4 Feb 66 and the JCS received it on 5 Feb 66. While 

L 

the air campaign was resumed on 31 Jan 66, military action 
in support of the recommendations did not develop. 
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25 jan ~ 66 .;csH-56- 66 : "Air On .era ti:ms .~gainst Nort:: · 
Vietnam ( NVN) (U) '' 

I Summarv of Concent. The jCS forwarded to SecDef three 
alterna~:ves for the initiation of the program of offen
sive air operations against NVN which they had recommended 
on 18 rranuary 1966 . The three alternat ives were: 

I 
~) a maximum initial armed reconnaissance effort 

utilizing three carriers at Point Yankee plus all Thai
based aircraft for a total of approximately 450 strike 
sorties per day, cont inuing for 72 hours and concentrat
ing on land and water LOCs (outside of the excluded area) 
in alll known areas of transport activity revealed by 
photo -reconnaissance; 

12) armed reconnaissance operations against LOCs 
in southern NVN, r-esumption of which ·would be justified 
by specific enemy action and which would be increased 
progressively to the tempo and level of intensity 
recommended by the JCS on 18 January; 

I 

!3) armed reconnaissance operations against the · 
LOCs a:nd simultaneou·s strikes against "the infiltration 
assoc~ated DRV POL system, "requiring a third carr ier 

~ Po1nt v·' nkee a·· i Tl-tai-based aircraft. 
I 
I 

. · ·' JCS a · .) ret. : .. •·' -e·. ""tat air operations. be initiated 
L -. ::vN 11 ' -1 ' hout · · · r io1 ~ :· r.uncement so as to achieve 
.::na ... ii1"1'm ~· ")ris··· ·· -:fee~ ·· · 1ess," in accordance wi th 
the ; : ~g.· · 1 set : ·· · in altt... .!ative three , above, and 
that l'ol I . ~,.;. on ac1 · ·· : be as s~t forth in their recoc
mendatiOl!., o f 18 ~T. :11 .... a.:::-y :966 . 

I 
Remar.Ks. On 15 F-?b ;6 , th-: :r.· · -~f acknowledged receipt 
of bo~h thi~ JCSM and the rela ~ j 18 January 66 memorandum 
above.. He s tated that "the JCS •J iews will continue to 

• I 

r eceJ.ve fuj_l considerat ion in further i evelo;Jment of the 
ROLLING 7H'JNDER program. 11 

Air oJ er:= tions against NVN rec~: t!!: .leE' · :Jn 31 Jan 66 witn 
a limited sortie rate. 

I 

I 

~ 
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J 9 Feb 6C JCSH- l l .) - 66 : "Air Gperat1~ns Against North Vietnam (U)" 

3ummary of Conceot. The JCS recommended to SecDef that 
the air strike program contained i n JCSM-41-66 of 18 Jan 
66 be approved for immediate implementation. They sug
gested that "other than military considerations" dictated 
the exclusion of the northeast area of NVN from attack \ 
by US forces, the excluded area be redefined as the area 

L 

north and east of a line extending from the coast, passing 
four miles south of Haiphong, ten miles south and vest 
of Hanoi/ Phuc Yen Airfield, and north to a twenty NM 
buffer zone along the northwest Chinese border . In this 
case, CINCPAC should be authorized 7,400 combat sorties 
monthly in NVN and 3,000 in Laos, with flexibility for 
employing his resources as weather and operational fac-
tors dictate in order to increase over-all effectiveness. 
If t he excluded area could not be redefined as indicated 
above, the JCS recou:mended that the present area of 
operations be expanded to that existing on 24 December 
1965. In this case, CINCPAC should be granted the 
flexibility t o employ resources allocated to Laos and 
NVN as weather and operational factors dictated. 

Remarks. The DEPSECDEF (3 Mar 66 memo) stated that the 
JCSM was carefully reviewed and certain recommendations 
incorporated in the decisions reached during the week 

· 20-26 Feb 66. 
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St:r:.~ar;..r of Cone eui:. On 21 March. 1966. .3ecDef had .C.iscussed 
ai~ operations against NVN with the cjcs and requested 
~ · :hat a controlled armed :-econnaissance program ~e developed 
aga.ins1t select.ed LOCs in :he northeast quadrant. ,. In a 
subseouent conversation with CJCS on 23 March lg66, he 
reouested "additi:Jnal information regarding attacks on the 
NVN POL system." On 26 March 1966, the JCS provided SeeDer 
with their recommendation that, as a ''next step," RT 50 
be initiated on 1 April 1966 in accordance with the follow-

• I 

~ng: : 
I . 
•"a. Controlled armed reconnaissance be conducted 

at a ~onthly level of 900 attack sorties over the routes 
designated in the Aupendix. I . 

r "b. Attacks be conducted against the nine POL 
storage areas, six bridges (three restrikes), one cement 
pl~nt~ one iron and steel combine, one thermal power 
plant:, and one EW/GCI radar site as shown in the Appendix. 

I "c. CINCPAC conduct these operations within the 
over-all sortie allocation of 8,100 attack sorties for 
Laos ~nd NVN as the operational situation dictates. 

I 

1 "d. No tactical restrictions or limitations be 
placed upon the execution of the specific air strikes." 

I • 

I 

Remarks. The SecDef acknowledged receipt (memo 13 Apr 66) 
of the JCSM and its use in connection with the decision 
on ROLLING THUNDER 50, which authorized four bridges and 
contr:olled armed ::-econnaissance along major LOCs in the 
NE qu'adrant. In addition. forces were authorized t o 
attac~k: four dispersed POL sites, a POL tank plant, a 
truck park and a motor repair facility on 31 May 66; 
the V:iet Tri railroad/highway bridge on 25 Jun 66; and 
the ~even major POL targets and the key GCI site on 
29 J~n 66. The level of attack sorties for Laos and 
NVN ~as increased from 8,100 to l O,lOC. 

I 

~· 
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I_ I~ r; pr CC J CSM- 238- 66: ''ROLLING <=-THUNDER Study Group Report 
'J\ir Operation Against Nor th Vietnam' (U)" 

t 

Summar v of Concent. The Chairman~ Joint Chiefs of Staff, 
on l Feb 66, directed that detailed study of ROLLING 
THUNDER ·and rel ated programs be conducted , and a compr~
hensive concept and outline plan be developed for an 
air effort r edirected for optimum military effort. The 
concept developed by the study group requi red an- "initial 
application of air attacks over a ~ides~read area against 
the NVN military base structure and ~a.r- supporting rc;s':>ur~-=~. '' 

The three-phased plan ( ~ith three supporting special 
attack options ) required a. "modest adjustment in size of 
the sanctuaries by reducing the area around Hanoi and 
the Phuc Yen Airfield to a 10 NM radius. to a 4 NM radius 
around Haiphong, and to 20 NM from the Chinese border •• 

"Phase I starts with an expansion of the armed recce 
area to the northeast and progresses into attacks against 

• • 

a wide selection of targets outs ide t he reduced sanctuaries. 
These targets should be neutralized over a period of 4 to 
6 weeks . • • • 

''Phase II intensifies the pressure on NVN by attacks 
on military and war supporting installations Within the 
reduced Hanoi-Haiphong sanctuary • • • • 

"Phase III provides for further intensification 
t hrough attacks on selected targets from the J CS l ist 
t hat have not been attacked in previous phases •••• 

"Special Attack Option A. Air attacks on the POL 
entry at Haipho~g . 

"Spec ial i.tta:k Option B. Aerial mining of the 
channel aoo~oaches to the ports of Haiphong, Hou Gai, 
a nd Cam Pha . " 

"Special A::tack Option C. Strikes against the 
ma jor a i rfields at Hanoi! Haiphong, and Phuc Yen." 

.... 
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..~.n ;add.it iQ ;-. ~ "concu:-rem: vii-cr. -:h.:.~ ::ha~ ed ~ =.:-get 
:: :: ~r. i~s a continv.ing p:-ograir. ~: dayr-13-nd ;.:_gtt a:-~ed 
I· · ~rc c i" -- -., 
rtemari s. The repor't ·..,ras :10-ted b:t the JCS and f~rwarded 
fe r iriformaticn t o the SecDef. The memorandum stated: 
''The Joint Chiefs of Staf! will CQnsider this s-:udy 
in makir.g recommendations t o you o n f~ture ROLLING 
THUND~ programs. " No i mmediate milit~ry action developed . 

I 

I 
I 
I 
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JCSM-295-66: '' !tules of Engagement-Southeast Asia (U) '1 

~ummarv of :oncent. The JCS requested SeeDer as a matter 
of urgency to approve their proposed revised rules of 
engagement of 1 January 1966 because: 

"Enemy air-:raft in Southeast Asia have attacked 
US aircraft over North Vietnam recently with increasing 
frequency. US aircraft, however, currently are pro
hibited from immediate pursuit of hostile aircraft into 
CHICOM air space although recent reaffirmation of 
earlier public declarat ions by the Secretary of State 
indicate that no such enemy sanctuary exists. This 
anomaly serves both to compromise US forces by unduly 
hampering their response to attacks by hostile forces 
and to invite attacks by ·enemy forces operating from 
or retiring to CHICOM bases. It is imparative that 
guidance to US forces be clarified and that they also 

· be provided with clear operational authority and 
guidance consistent with their legitimate right of 
self-defense. 1

' 

Remarks. SecDef provided the JCS (memo for CJCS dated 
16 May 66) with an interim response to the proposed 
revised rules of engagement recommended in JCSM-8-66 of 
1 Jan 66 above and this JCSM. Commenting on pursuit 
into Communist China in response to attack against US 
forces, .he said: 

''The current rules of engagement . • • are clear 
and unequivocable (sic) regarding incursions into 
Communist China and reflect current US Government p~licy: 
'No pursuit is authorized into terr itorial seas or air 
space of Communist China. ' In the event that Communist 
Chinese forces become directly involved in,hostilities 
in Southeast Asia, this rule would obviously require 
reconsideration; and under such circumstances, I am 
confident that Chinese territory would not be accorded 
the status of a 'sanctuary'." 

SecDef believed the rules contained a statement which 
met emergency situations "wherever and whenever they 
develop'': 
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I ·· N<>thi n;: in the oe rul < s mod:. fi ,, ,. l:: " ,_;· "-'' " ' '''" 

the requirement "'' a militar:t c~:nmand'oc t~ dcf~nd t-.i: 
unit against armed attack with all the means at hiS 
disposaf • In the event of such an attack, ~he com
mander ~oncerned will take immediate eggressive actior. 

against~ the attacking force." 
(On 31 ·May 1966, the JCS provided CINCPAC with 

these ~omments, and instructed him that the 17 April 
1965 rules of engagement, as modif~ed on 26 May 1965, 
would remain in effect until he was notified other-

wise . ): 
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22 Nov 66 JCSM-727-66: "Suspen.sidn of Military Operations (U) 11 

Summarv of Concent . The JCS stated to SeeDer that: 
"Pressures for a stand-down of military operations during 
the Christl!las and Tt~t holidays are already beginning. 
The Joint Chiefs of Staff are strongly opposed to any 
stand-down in military operations during these holiday 
seasons; however, if some type of cease-fire is directed, 
they recommend it be limited in order to minimize the 
significant military advantages this offers the Viet 
Cong/ North Vietnamese Army. Moreover, if a stand-down 
is directed, an early decision should be made as to 
the timing and scope of cessation of bombing in North 
Vietnam and/or reduction of ground operations in South 
Vietnam during the holiday period in order to permit 
sound military planning for such actions . .. 

"A cessation of military activities must be accomplished 
with minimum over-all degradation of military operations." 

The JCS pointed out that during the 1965-66 Christmas
Tet stand-down the enemy had been provided military 
advantages while "our forces suffered distinct military 
disadvantages." They emphasized that fof"'VN had been given 
time to recover from previous bombings and to make sig
nificant preparations to defend against renewed air 
strikes. The JCS favored limited stand-downs at Christmas 
and Tet to ."a maximum of 48 hours in each instance" with 
all air operations in Laos and ai.r recce over NVN and RVN 
continuing during the stand- down. Specific authority 
should be given to CINCPAC to strike any "urmsually 
lucrative or threatening military targets in North Vietnam" 
that might develop as a result of the stand-down. The 
JCS stated that US military action preceding the cease 
fire should be intensified so that: 

"there is a large element of doubt in the enemy's 
mind as to the level of effort at which we will reinitiate 
our operations . In this respect the Joint Chiefs of Staff 
recommend a sharp increase in the intensity and, if possible, 
the scope of air operations in North Vietnam both prior to 
and immediately after any stand-down." 
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r- , t • • ' h I f l , . d b . • _.. ; . .. o.J :. at no ~rma response woul. e t aKen 
?n per. !Be said it vas used i n developi~ t he stand-
down ?~l icies set forth in the Joint S~ate/Defense 
m~ooagel cf 26 Nov 66 . The s".and- dovn occurred as 
follows': 24-26 Dec 66 (48 hOUrs), 31- Dec 66 to 2 Jan 
67 (48 hOurs) ., and 8- 14 Feb 67 (142 hours) . 
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27 Dec 66 JCSM-792-66: "Proposed National Security 
Action Memorandum (NSAM), 1 Strategic Guidelines for 1967 
in Vietnam' (U)" 

Summary of Concept. The draft NSAM was reviewed by the 
JCS at the request of the acting Assistant Secretary of 
Defense ( !SA) dated 14 December 1966. This paper submits 
a revised draft with specific objectives for the air 
campaigns in NVN as follows: · 

Intensify operations to make it as difficult and 
costly as possible for NVN to support aggression and to 
reduce substantially infiltration into SVN. 

(1) Adjust the air and naval offensive with respect 
to the extent and quality of targets. 

(2) Increase the anti-infiltration capability, 
thereby further reducing, . impeding and obstructing t.he 
flow of men and material into SVN. 

(3) Without prejudicing other aspects of the .over
all military effort, consider proceeding with such 
increments of a barrier system as are determined to be 
militarily useful and feasible. 

(~) Seek and apply additional economic, political, 
psychological and military pressure on the North. 

Remarks . The Department of Defense comments (DEPSECDEF 
memo to Special Assistant to the President dated 28 Jan 
6~) on the draft NSAM fall sho~t of the intent ·on item 
(1) in refinement of air and naval operations ,, ice 
broadening of the ta~get base. 
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6 rus - 1 .. r~r 1067 , .. '-' ' j CSM- 25- 7 : "· .r o ico/ . .1.cr · .... - .~ 1.1.JJ 

Summa f v of Concent. The J CS expressed thei r opposition 
to the ''Tet Stand-down or any extension t hereof because 
of the high military cost to us, Republic of Vietnam 
( RVN)~ and allied f orces incurred by t he numerous, 
repea~ed, and deliberate infractions of past stand-downs 
annouc;:ements by the enemy." They stated opposition .11 tO 
a policy which allows the enemy to strengthen his tac t ical 
postur e without permitting adequate counteractions. ~~ They 
reco~ended selected military measures, nevertheless, to 
reduc~ the enemies ability to enhance his posture during 
t he s t and-down by a continuation of SEA Dragon operations 
against military and logistic watercraft and attacks on 
ma jor l resupply activity on LOCs south of 190 N. 

I 
Remarks. No favorable action was developed and the TET 
(8-14; Feb ) was i nst i tuted without implementat i on of t he 
reco~endations. 

I 

I 

I 
I 
I 

I . 
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APPENDIX D -

NORTH VIET~'AM AIR DEFENSE SYSTEM 

1 . (S) The North Vie tnam Air Defense System has 
developed from a rudimentary system in 1964 to a for
midable, r ela.ti vely complex and modern system in 1967 . 
The system is expected to continue its development as 
long as requ iremencs to counter actual or potential 
US military actions exist . 

2 . (S) The NVN radar system has developed in two 
years to provide total EW coverage and near total GCI 
capability for the entire country . As ·of 20 February 
196'1, 440 radar sets have been identified, of which 165 
a re in the EW/ GCI sys tem. AAA fire contr ol and SAM mi3 -
s i le contr ol radars prov ide protection of all vital ar~ as 
often with significant duplication . Due to this over
lapping of radar coverage and significant duplication 
o f equipment in most areas the quantity of radar impor~~d 
in the future will be less t han that imported in th~ 
past and the bui ld- up rate will slacken. Qualitative 
changes can be expected with more modern radars, par- . 
ticularly in the EW and GCI categories, replacing older 
types . The fire control radars for AAA will probably 
contin·ue to show a quantity increase and the SA- 2 
FANSONG radar will build with any increases in SAM 
battalions . 

3. (S) The present AAA order-of-battle in Nor th Vietnam 
reflects a density affording multiple caiiber protection to 
'.' ital targets and lines of c<;>mmunication . The growth 
in AAA h~s been rapid, ~orne 15 fold since 1964. This 
growth is expected to continue at a less rapid pace ~J 
provide fo r more heavy caliber guns and increased gun 
count in t he southe rn regi ons . If a proximity fuze 
were introduced along with more fire cont r ol radar t he 
near miss occasions would decline and kill probabilities 
increase. The Soviet development of a 57mm AAA proximity 
fu ze is relat i vely new and subject to compr omise if t he 
f~ze were used in NVN . The initial detection of proximity 
fuzing in AAA is mo re likely to occur in the 85 and lOOmm 
weapons . 
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1! . (:: )The prP~:en~ ~;tlM :;:,·:>Lt>m (Lh~ Sl\. - 2~ ~ - band) h~ s 
:w~'•I\Hll.~U fur nearly )0 Glll..lQt.dcwnn, rf.lcludin[, possibil.:. :::..=.::. 
with r.1ver 1,700 missiles fln~d. The system h~s degrade ·i 
the acc~racy of US ordnance delivery and Geriously i mpa.:..red 
the ~bi+i~y of the United States to acquire aerial phot ography. 
The Redj River delta area is protec ~ed in depth by missiles, 
and frequent photographic coverage of the essential mili-
tar y and logi~tics complexes located there is needed. 
High fl~ing U-2 aircraft and photographic drones a re 
par t i cularly vulnerable t o the SA-2 misnile. At the 
presem:1 t ime 161 fixed SAM sites are capable of accep l. lng 
SA-2 firing units . These sites are l ocated primarily in 
the Hanoi, Haiphong~ Nam Dinh delta area .1nd ~long cc~s tal 
LOCs to: the north and south. Maxim:UU attention is nOli 
devoted to the detection of SAM racllities in the DMZ 
region jin order to control the threat to B-52 operations. 
In add~tion to fixed sites the SA-2 system can be operated 
from hastily prepared field sites which are difficult to 
de tectJ From selecting of a field site to launch capability 
is a p~riod of four to six hours. Based on a review of 
SAM activity, operating characteristics and growth rate 
s ince July 1965 and an estimate of pro j ected NVN require-
men~s and capabilities, it i s estimated that NVNs 
SAM system wil1 expand from the present 25- 30 
battal ions to at least 40-45 within t he next two years. · 
In doi~g so the inventory of FANSONG radars, launchers, 
contra~ vans, and crews would have to be proportionally 
inc r eased and the requirement for support areas would 
inc rea'se con3iderably. · This would be a significant under tak
ing !'o J~ Nor~h Vietnam. Thus far, t hey have indica ted their 
lnsist~ence to control and operate ~he SAM system and would 
probably attempt the expansion with minimal Soviet opera
tiona~ assistance. An expansion much greater t han h0- 45 
bat~aiions would pr obab ly cause a depar ture from this 
basic !policy . In addition, the impor tat i on of missiles 
would 1be doubled or more since missile expenditure would 
proba~ly increase, adding additional loads to the logis-
tics ar.d support systems. Following present observed 
operational practice this 40- 45 battalion s t rength would 
provide air defense in all major military and LOC areas 
und a~low four to five prepared s ites pe r battalion f ur 
mobillty fo r protection f rom air attack. The relative merits 
~o bel achieved thr ough the introduct ion of a C-band SA- 2 
sys~em or a SA-3 are believed small. A C-band system 
provides some frequency diversity for ECCM , possibly 
increr sed missile mane uverability and an increased ab ility 
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/ 
:.. ~; i r-: te:rcept l vwer altitude targe":s. The p :r-= s:!":-: Y.. :lls 
l_i ,·~i, ,c, o.c.:hieved by .U..AA or lo ... t alti~;.I<.te. t...-:rget~ r.Jffs=;·. · ·_ 
::;nrne ~xtent the need for a low a l titude rr.issile ~3J:i~'.:r:J. 
'!'h i::; i s essen~ially the :3ame envelope f t-'r. •.·!hich the SA- 3 
is designed . In addition, the SA- 3 appears ~o have suf
fe red development problems. The probability that the 
C-band and SA- 3 systems will be introduced is therefore 
small. There is no evidence at present that Nor th 
Vietnam or the Soviet Union has an oper ational infrared 
SAM . I.Jhile there is evidence that the Soviet Union 
recognizes the need fo r a missile like the US REDEYE or 
CHAPPARAL, no indicati ons of its development have been 
noted. 

5 . (S) Although it is not currently inflicting sig
nificant losses on US aircraft, the NVN Air Force does 
pose a threat . A number of _strike aircraft have failed 
to complete their assigned missions when MIG encounters 
or indications of hostile intent have caused them to 
~ettison their ordnance. Fighter bases are expanding, 
both in air field improvements and new construction . 
Hoa Lac Airfield near Son Tay was photogr aphed in March 
~1i th five MIG-17s present, thus the fie l d i s ready for 
at least limited fighter operations . Kep shows signs 
of becoming a primary tactical base, and Bai Thuong, 
near Thanh Hoa, could soon be completed . The use of Bai 
Thuong would e>:tend fighter interceptor capability over 
t he souther n regions of NVN land and ·off-shore areas 
~nd provide coverage for Laos and the norther n regions 
Jf South Vietnam. The NVN inventory of 114 jet fighters 
could increase. · At least 32 MIG 15/17 replacements a re 
now ready at Peitun/Yunnani, Chi na . MIG- 21 FISHBED and 
all \o~eathe r interceptors , both FISHBED and FRESCO, using 
c annon, r ocke t s, and air-to- air missiles, ~ould i~~rease 
the night and adverse weather inter cept capability. Air
~:raft cf grea ter capability than the MIG- 21 do not se~~ 
~o be tequired .for the defensive role now a ssigned t o 
the NVN Air For ce. The poor showing in combat, thus 
far , ~s probably more a factor of pilot technique th~n 
aircraft capab i lity. The speed and maneuverability 
of t!1e HIG-21 above 15,000 feet is comparable to the 
US F4 . The ATOLL AAM is a copy of the US SI DEWINDER 
anc;i Hith proper technique should pe r form comparabl y . 
The LAKALI beam rider AAM is ·inferior to the US 
SPARROW. These Soviet missiles would not necessarily 
perform better on most newer Soviet jets as the basic 
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aircr:1f:t wP.apons .::cntrol 3ys~ems are ::.he s ame. 
The Si.J;FITTER \"TOuld provide more speea and 
endurance, however, this alone would not give North 
Vietn~ t he edge. Logistic and t echnical problems 
would i~crease with the int r oduction of a newer genera
t ion fighter, and pilot trai~ing would have to be con
sidered . There has been a standardization pattern 
develooed in other forms of armament as well as airfield 
in North Vietn'a.m and other SOVIET supported areas. 
It wouid be a departure from this pattern to add another 
basic a ircraft type requiring separate support within the 
supply lsystem. The MIG-21 has shown a highly satisfactory 
in- commission rate presumably due to the reliability and 
relative lack of complexity of its components . 

I 
I 

6. (S) The command and control of the air defense 
3ystem lappears to be achieving a reasonable degree of 
sonhistication. US aircraft are faced with AAA and SAM 
defenses as soon as t hey penetrate the coast line from 
t he east or enter the Red River and delt a areas f rom 
the .west. This indicates a sufficient degree of coordi
nation lbetween radar surveillance and weapons sytems 
selection and command. MIG interceptors contact US air
c raft during cloudy as well as clear weather and approach 
in a manner indicative of radar vectored intercept. 
Al though there have been occasions of MIGs, SAMs, and 
AAA being used simultaneously, this is not the usual 
case. j There does seem to be an element of control 
exercised whereby NVN defensive systems are coordinated 
i n the ~ir applicat-ion to defend against US air attacks. 
Presum~bly a central Air Defense Headquarters is monitoring 
the air picture and direc ting the use of the various air 
defense weapons systems. 

I 

I 

7 . ;(s ) The North Vietnamese suffer from a lack of suf 
t·ic ient talent in technical a reas. If Nor th Vie t nam 
chose jtO or wer.e fo r ced to maintain their air defense sys 
tem without external material and tec~~~cal support the 
syste~ effectiveness would soon be degraded. On the 
other hand, Nor t h Vietnam is the on~y country in the 
world 1gaining daily experience in air defense . Early 
warning capabilities ·are probably becoming highly effecti·J~ 
in de~ecting and defining ~ostile targe ts and providing a 
reasonable ~rejection of r:ight paths. Multiple radar 
sets at rae~~ sit es provide f or survivabili ty i n a~tacks 
and fr.equer.~y diversification in a j amming environment . 
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:'h -?. .i-=n::;ity i~ ,'\.1\.A ·weapons r~duces t he vulnerability :.·.J 
· ~ -.. ·, .:-;·: k and provides multi - ·~aliber pJ:.Otection of military 
t~rg~t3 and li~es of communication . Command and control 
)f ·::c:;apons a ::-!d other components within the ai r defense 
sys:.ern are believed to be exercised through a radio sys
te~ probably capable of var iable frequency fo r a measure 
of protection aga::..nst jamming . The relatively small 
geographic a rea invol ved does not demand radio equipment 
o r· 2.arge size requiring major power equipment. Such a 
rad~o system is extremely difficult to destroy or render 
ineffective. The mobility of the SA- 2 system within 
t he large number of prepared sites provides North Vietnam 
with a significant ability to avoid or recover from attacks 
on SA- 2 firing units. Airfields and jet aircraft are 
vul~erable to attack, however, a well protected system 
of revettments affords much p rotection for aircraft and 
an abundance of labor can probably achieve rapid repairs 
to the airfield .proper, shoul-d it be damaged . Damaged 
aircraft, however, would cause a significant burden to 
be ~mposed on in-country capabilities for major repair 
and a course of cannibalization would probabl y follow. 

3. (C) The weather in North Vietnam has a bearing on 
bo~h US air and NVN ground operations. During the NE 
monsoon, November through February, ground operations 
are not seriously effected north of Vinh while to the 
South heavy rainfall has an adverse effect. In this 
same period air operations are hampered generally 
t hroughout North Vietnam. Beginning in March, the inland 
and mountain areas of North Vietnam are subject to 
adverse weather· which affects US air operations more 
tha~ g round movement . Moving to the period May through 
Sep~ember, air operations are unhampered generally f rom 
t he coast inland to Hanoi and to the southern moun~ai~ 
chain . At this time ground movement capabilit ies ar~ 
good near t he coast: and in the southern mountair.s, ~0:·:
ever, movement in La.os is restricted due to heavy rai:i
full. In October, the southern mountains open up to 
a ir operations bu~ southern coastal area~ receive heavy 
rainfall and cloudiness prevails in the Laotian pan
handle. 

9 . (S) Th~ ~ntire air defens e system depends on 
foreign support. The Soviet Union and Communist Ch~na 
play vital roles not only in hardware and technical 
assistance, but also in providing ~he means and routes 
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~~ 
:;f .!.mn o·r t. . l-li Lh·.·.:t t.his ::· ... rr.m-;,r't No rth Vie tn:J.m wot.lld b -e 
urt~J.ll le ;1.0 maintain or epera~e the present ai r defenne 
sy~tem ·adequately fo r a prolonged period. The capa
bility ~of North Vietnam t o expand and develop its air 
defe nse' system, therefore, is basically that of the Soviet 
incent~ons tempered by North Vietnam desires to control 
t he system. 

I . 
10 . ~s) The capability of the soviet Union to supply 

hardwa~e and support material via overland routes to 
North Vietnam is, to an extent, affected by Sino-Soviet 
relat ions and the ability and desire of North Vietnam 
to "straddle the fence." China could refuse the Soviets 
t he us~ of the overland rail route t hrough China or put 
obstac+es on the path. If this event occurred, t he 
Soviets might run the risk of a US confrontation on the 
high s~as by shipping all military material by sea. 
:Nhile the pr oblems of Sino-Soviet relations have been 
;eflec~ed in public quarrels over rail shipments, there 
is no evidence tha~ they have · affected the actual passage 
of aidl to Nor th Vietnam. Under conditions wherein the 
nor~heast rail lines, sea lanes, and port facilities 
a re re~atively immune from· attack, external support to 
No rth ~ietnam will p robably continue to be sufficient 
to cou·nter increased levels of US activity and continue 
to support the general development of the NVN air defense 
system. 
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RADAR 

1. (S) The NVN radar network is composed of various 
radar equipments required to support early warning (EW) , 
ground contr6lled intercept (GCI), antiaircraft. artil
lery (AAA) , and the surface- to-air missile (SAM ) ~y~tems. 
In the past four years, t he radar order of battle has 
increased from a to tal of 24 pieces of equipment in 1962 
to 440 pieces in February 1967 . During this growth per
iod, the number of fire control radars for AAA increased 
from six to 246 and the EW/GCI associated radars increased 
from 18 to 165. Also, since July 1965, ther e have been 
23 FAN SO NG, SAM fire control radars, identified in 
North Vietnam. 

2 . (S) There is a multiplicity of radar equipments 
that provide an extensive redundance of functional capa
bility. This redundancy is well - illustrated in that 
there are six BIG BAR B/BAR LOCK, EW/GCI capable radars 
located within 25nm of each other north of Hanoi. These 
radars have an EW range of 21 5/220nm and a GCI ran&e -of 
110/210nm respectively against a medium reflective tar
get (F-4 and F-1 05) at 40,ooo feet altitude . The redun
dance of equipment provides the advantage of frequency 
diversity, system reliability, and increased comb~t sur
vivability. The increase in numbers of radars has also 
provided greater operational flexibility since radars 
can now be redeployed or serviced without loss of air
craft tracking capabili ty. Such a system could sustain 
considerable heavy equipment and personnel losses and 
still function as a viable system making a significant 
contribution to the air defense effort . 

3. ( S) The physical size of North Vietnam does not 
warrant the deployment of such large numbers 0f radars. 
However, this extensive deployment is not un~ual since 
i t generally follows patterns observed in other Soviet-
equipped countries. ' . 

4. (S) The Aircraft Warning (AW) network consists of 
an integrated chain of field radar sets, radar reporttng 
stations, filter centers and headquar ters facil ities. 
It is estimated that an average system time of three to 
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five binutes is required to pass ai~=aft tracking data 
from !initial d~tection ?Y the field radar, t~ou~h ~he 
reporting stat~on and f~lter center, to the Hano~ A~r 
Deferise District headquarters. From the head
quarters, the data is probably disseminated to an 
indete~inate number of consumers, among whom are, at 
least, the various defensive weapons controllers. 

5J (S) In addition to the NVN internal AW network, 
Hano i probably has access to aircraft tracking data 
gleaned from Chinese communist air surveillance facili
ties ~ located along the joint Sino/NVN border. 

6J (S) Along with the increase in numbers of radar 
equipments, North Vietnam has realized significant 
imprqvement in the quality and sophistication of equip
ment~ In 1964, NVN early warning (EW) radars were pri
marily the MOON FACE, RUS-2, KNIFE REST, and CROSS SLOT 
~ith l a single FLAT FACE radar at Phuc Yen airfield. 
This iequipment provided reasonably good medium to high 
altitude EW coverage over the entire country as well as 
portions of Laos, South Vietnam, and the Gulf of Tonkin. 

I ' I . 
7: (S) By February 1967, the radar inventory included 

11 B~ LOCK/BIG BAR B/TOKEN heavy type EW/GC~: radars. 
The FLAT FACE ·and SPOON REST EW/target acquisition radar 
inventories have grown to 30 and 46 respectively, with 
16 ROCK/STONE CAKE/SIDE NET height finders now probably 
prov~ding the essential altitude information on hostile 
air ~racks. This newer, improved equipment inc~eased 
t he medium to high altitude area coverage to a moderate 
degree and significantly increased the average detection 
rang~ against lower flying targets - 3000 feet and below. 
The present detection rerimeter around North Vietnam has 
exceilent continuity; ~ossible penetration corridors 
caus~d by previous coverage gaps have now been filled. 

I a:. (S) Since the Chinese communists and the Soviets 
cons~ruct and use many identical types of radar equip
ment·, it is difficult in some cases to determine North· 
Vietnam's actual source of supply. The KNIFE REST AlB, 
ROCK~ CAKE/STONE CAKE, RUS- 2, MOON FACE (SCR 270) , SCR 584, 
FIRE~AN, WHIFF, and TOKEN are common to both countries 
and have been provided North Vietnam. The CHICOM early 
warni ng and coastal surveillance radar, CROSS SLOT, has 

I 
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been supplied by the Chinese commtinists. It i s believed 
that most of the more modern radars are provided by the 
Soviet Union and Warsaw Pact countries,· since very few, :.r 
any, of these equipment~· hav~ bee n not ed in the Ch inese com
munist inventory. The BAR LOCK, BIG BAR, SPOON REST, 
FAN SONG, FLAT FACE, ROCK/STONE CAKE, and SIDE NET are 
now probably exclusively fUrnished by the Un:~on of Soviet 
Socialist Republics and Warsaw Pact countries. 

9. (S) The following radar equipments by name and 
function are currently identified in the DIA North Viet
nam Electronic Order of Battle (EOB) , dated 20 .January 1967: 

Eauioment Name 

BAR LOCK 
BIG BAR B 
CROSS SLOT 
FLAT FACE 
KNIFE REST A/B 
MOON FACE (SCR- 270) 
RUS - 2 

· SPOON REST A 
TOKEN 

FAN SONG A/B 
FIRECAN 
SCR-584 
WHIFF 
UNIDENTIFIED 

ROCK/STONE "CAKE 
SIDE NET 

L L. L 

Fimction 

EW 
EW/GCI 
EW 
EW/SAM ACQ 
EW 
EW 
EW 
EW/SAM ACQ 
EW/GCI 

SUB TOTALS 

Missile Control 
Fire Control 
Fire Control 
Fire Control 
Fire Control 

SUB TOTALS 

Height Finder 
Height Finder 

SUB TOTALS 

DA- 3 

. : 

Number of Sets 
Identified 

Active Susnense 

5 
3 

17 
30 
22 
13 

6 
46 
_l 

145 

23 
125 

1 
9 

ill 
269 

11 
....i 
16 

·. i. 

2 
2 

3 

7 

6 
9 

1 
7 -

23 

2 

2 
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Equipment Name Func t i on Active Susoense 

FISH l\TET 
SCORE BOA{{D 

I 

I 
I 

HOME TALK 
I 
I 

ONE EYE 
BEAM T:RACK 
:3HEET ~BEND 

DRY JcK 

I 
' 

IFF I nterrogator 
IFF I nterrogator 

SUB TOTALS 

CGA/Precision 
Approach 

GCS Air Surveillance 
Search Light Control 
Coastal Sur1eillance 
Target Acquis,i tion 

Communications 

SUB TOTALS 

GRAND TOTALS 

0 
4 

4 

1 

2 
2 
0 

1 

6 

440 

1 

1 

1 

1 

. I . 
10 . I(S) For individual equipment locati on and degree 

of site accuracy, reference DIA Secret publication 
"Nortti Vietnam El ectronic Order of Battle 11 published 
monthiy . Following is a summary of active radar 
equipments and their associated radii of positional 

I accuracy expressed in nautical miles circular error 
probable ( CEP) : 

EW/ GCI ASSOCIATED EQUIPMENT 

Equipment 
Name Function 00 01 

Raaius of Accuracy (NM ) 
02 03 Q2 10 . _!2 TOTAL 

L . 

I 
BIG BAR B 
TOKEI{ 
BAR LOCK 
CROSSj SLOT 
FLAT FACE 
KNIFE! REST 
A/B I 

MOON FACE 
RUS- 2j 
SPOONI REST A 

I 
* \oJhen usea 

I 
SE#. 

I 
I 
I 
I 

'· L 

EW/GCI 
EW/GCI 
EW/ GCI* 
EW 
EW 
EW 

EW 
EW 
EW/SA-2 
ACQ 

1 
1 
2 
4 
5 
8 

6 
2 

12 

1 

1 
2 
7 

2 
l 
7 

1 
1 
2 
1 

4 11 
2 

1 

1 17 

with a height finder ~3dar. 

DA- 4 
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1 

6 4 1 
4 3 1 
1 4. 

3 1 
1 2 
7 2 
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s;fl 
Equipment .-. 

Name Function 00 01 02 Ql 05 10 li TOTAL 

ROCK/STONE H/F 3 4 1 1 2 11 
CAKE 
SIDE NET H/ F 3 1 1 5 
SCORE BOARD IFF l 3 4 

~Q1ALp _ _ 47 25 10 37 24 17 5 165 

PERCENTAGE* 28~5 i5 6 22 . 5 14. 5 10 . 5 3 100 

Equipment 
Name 

FAN SONG A/ B 

FIRECAN 

WHIFF 

UNIDENTIFIED 
(FC ) 
SCR 584 

SAM CONTROL RADARS 

Radius of AccuracY: 

Function 00 .Ql. ~.Ql Qi 1Q. TOTAL 

SA- 2 Con- 15 1 , 
1 21 0 

tro1 
Percentage 65 4.5 26 4 . 5 100 

AAA FIRE CONTROL RADARS 

Fir e Con- 97 
t r ol 
Fire Con- 7 
tro1 
Fire Con- 105 
tro1 
Fire Con-
tro1 
TOTALS 209 

27 

1 

6 

1 

35 

1 125 

1 9 

111 

1 

2 246 

PERCENTAGE 85 14 1 100 

*Percentage figures show percentage of to'tal radars 
for each radius of accuracy . 
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7 I 
11. ( S) The majority of radar sys~ms employed by 

North :Vietnam are highly mobile, requiring from only 
a fcw 1minutes (10 minutes for FLAT FACE ) to a few hours 
(8 hours for the BIG BAR) to se~ up. Normally, the 
"break down" of equipment for movement requires even 
less time. This mobile capability has been used con
siste~tly by .the i'Tor t h Vietnamese to prevent our pin
pointing radars :.::-r preplanned attack. If t he North 
Vietnamese believe a radar has been located and is vul
nerabie to attack, they quickly redeploy the equipment. 

12l (s) Further, North Vietnamese attempts to decrease 
the vUlnerability of radar equipments to air attack have 
resulted in the locating of radars in or adjacent to 
natural foliage or populated areas. The foliage pro
vides! natural concealment making identification and 
locat~on of equipment especially difficult, while the 
collocation of radars in populated areas not only helps 
avoidi detection, but also takes full advantage of our 
policy of not endangering the NVN civilian populace. 

1 3!. ( S) The radar . equipments themselves can be damaged 
or neutralized. In . the case of van/truck mounted systems 
whicH comprise the vast majority of radars, the van can 
be ov;erturned or its walls breached by blast; fragments 
and p_rojectiles can penetrate the van and damage inter
nal equipment; or electrical power can te denied the 
syst~m. Although the exact internal arrangement of 
equipment is not known, it can be assumed t hat maximum 
advantage is taken of all available space . Therefore, 
penetration of the van walls should damage electronic 
circUitry and cut cables that control the radar . The 
antenna system, using either yagi array or parabolic 
reflectors, cannot be considere.d highly vulnerable because 
of tne size and nature of the components. 

I 
1~ . ( S ) For the time period mid-1968 through mid- 1970 , 

the spectrum of radar equipment i n North Vietnam should 
not change drastically from that currently in use. Some 
refinements may be expected in equipment utilized and 
i n system operation to counteract US electronic warfare 
activities. 

I 
15.(S) While the numbers and types of EW/GCI related 

radar are expected to remain relatively stable as stated, 
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I 
a CQnti~ued expansion of fire contr-ol radar equipment 
may be anticipated to accommodate the 57/85mm AAA and the 
growth of the SA- 2 systems. 

16.(S) Practically all of the EW/GCI radars includi ng 
height finders utilized in the NVN air defense system 
are mobile as previously stated. The mobili ty of the 
radar equipment requires a mobile power source which 
generally consists of two electrical power (diesel) gen
erators for each type radar (prime and back-up sources). 
Al though some of the equipment data indicates that com
mercial power (200V50CPs) may be used if available, it 
is not believed to be the case in North Vietnam where 
commercial power sources in Route Packages I thr ough IV 
have been made inoper ative as a result of air attacks . 
In addition, some TPP plants in Route Package 6A/B have 
also been des~royed . The generally remote siting of 
radar equipment for EW/ GCI coverage, indicates a sub
stantial if not total reqUirement for a self- sufficient 
~lectrical power source with a back- up capability. 

17 . (8) Power Outouts bv Radar Type 

BI G BAR 1mw per beam 
TOKEN 750 kw 
BAR LOCK 2 mw per beam 
CROSS SLOT . 5 - 1 .0 mw 
FLAT FACE 500 kw 
KNIFJ;: REST 70 - 100 kw 
SPOON REST 350 kw 
ROCK CAKE J mw 
STONE CAKE 3 mw 
SIDE NET 3 mw 
SHEET BEND 250 kw 
ONE EYE 500 kw 
HOME TALK 15 - 20 kw 
SCORE BOARD 2 kw 
FISH NET 500 watts 
FAN SONG 600 kw 
FIRE CAN 250 kw 
WHIFF 250 kw 

i8 . {S) A correlation has been made of the Fire Control 
(FC ) radars reflected in the DIA EOB, 20 January 1967, 
wi th the antiaircraft sites shown in the PACAF Antiaircraft 
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I I 
Order of Battle (AAOB) 21 December 1966. This co r relation 
shows ithat 196 of 227 active and 13 of 16 suspense fire con
trol r

1
adars in the EOB ma~ch up with known antiair craft 

positions : 

EOB 
FC Radars Match 

227 Active 196 

.~ Suspense _ll. 

2lt3 209 

8»+% Match 
1»+% Do Not Match 

SEJ ET 
I I DA- 8 

Do 

. : . . 

Not 

31 

....1 
34 

Match 
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NUMBERS OF RADARS I ?-T SANCTUARY 

By Function and CEP;... 

EW/GCI 00 01 0 2 Q.l .2 10 -
0 -1 0 nm ( HP ) * 4 1 2 3 2 0 
0 -1 0nm (HN) ** 5 6 - 0 2 2 0 
10- 30nm 10 ~ 0 14 l 1 -

Total 19 9 2 19 5 

FIRE CO NTROL 

0-1 Onm ( HP) 10 1 0 0 0 0 
0 -1 0 nm ( HN) 55 7 0 0 0 0 
10- 30nm .rz. L Q.. 0 Q. 0 -

Total 102 14 0 0 0 0 

FAN SONG 

0 - 10nm ( HP) 1 0 ·o 0 0 0 
0 -1 0 nm ( HN) 4 0 0 0 0 0 
10- 30nm _2. 1 0 0 ~ Q. -

Total 1 1 1 0 0 2 0 

GRAND TOTAL 

* ( HP ) = Haiphong 

'** ( HN ) = Hanoi 

SEC,J,. 
/ DA- 9 

• : ' 
I L L L L L. ' t : . . 

ll Totals 

0 12 
0 1 5 
1 ~ 

56 

0 1 1 
0 62 
0 ~ 

0 116 

0 1 
0 4 
0 ...:l. 
0 14 

186 
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Band Freauency ( megacycl es ) 

p 225- 390 

L 390- 1550 

s 1550- 5200 

c 3900- 6200 

X 5200-10900 (overlaps c Band ) 

K 10900- 36300 

20 . (5) Some Radars Common to Southeast Asia with Given 
Freouency (Excludes Friendly Radars) 

I 
Frequency 

70- 270 

655- 914 

Type Radar 

KNIFE REST ( EW) 
SPOON REST· (EW and Acquisition 

for SA- 2) 
MOON CONE (EW) MOON FACE (EW) 
FISH NET (IFF - both airborne and 

ship borne) 

SCOREBOARD (IFF- landbases ) 
Guidance band (L-Band ) of FAN 

SONG SA- 2 associated radar 
CROSS UP (Airborne IFF) 
FLAT FACE ( EW/ Acquisition ) 

2578- 3140 FI RE CAN (AAA fire control ) ~EIF? (FC) 
FAN SONG S- Band (tracking ) 
CROSS SLOT ( EW) TOKEN ( EW) 3IG 

8960- 9775 

BAR ( EW ) BAR LOCK ( E.W) 
SKIN HEAD (Shipborne-warning of 

surface and low- f l ying targe t s ) 
Many other EW/ GCI radars SIDE fl t:T 

( HF) ROCK CAKE (HF) 

SPIN ·scAN (Airborne radar aid to 
interception) 

SCru~ ODD (Airborne radar aid to 
interception) 

HIGH FIX (Airborne radar ) 
SHEET BEND (Coastal warning radar) 
Possibly LOW BLOW (SA-3 associated ) 

DA- 10 
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ANNEX B TO APPENDIX Dr 

ANTIAIRCRAFT ARTILLERY ( AAA) 

1. (S) The NVN AAA and AW system consists essentially 
of six weapons: 

Theoretical 
Max Effect Range Practical Rate of Fire 

12.7mm DSHK 

14. 5mm ZPU 

37mm M1939 

57mm S-60 

85mm KS-12 

100mm KS- 19 

38/46 HMG 

ill 

AAA 

AAA 

AAA 

3,300 

4,600 

5,600 

13' 100 

27,500 

39,000 

ft. 80 Rounds per Min 

150 " 
80 II 

70 I I 

15-20 II 

1 5 II 

2. (S) The 14.5mm ZPU is built in three versions, of 
one, two and four bar rels. ~he two-barrel ZPU- 2 and four
barrel ZPU-4 have been identified in North Vietnam. The 
37mm AA weapon is the smallest size AA gun identified in 
country, and is strictly a manually- directed weapon -
i t has no capability for radar fire control. Both the 
85mm and 100mm weapons can effectively. be used only with 
radar fire control, whereas the 57mm S- 60 can be used in 
either mode normally depending upon availability of the 
radar. Using fire control radar, the maximum effect ive 
range of the S-60 is increased nominally from 13,100 feet 
to 19,700 feet. 

3 . (S) A self-propelled version of the 57mm gun is 
known to be in country, but only eight have been identi 
fied and always in the general vicinity of Phuc Yen. 
This weapon, the ZSU-57-2, is essentially t wo 57mm guns, 
without radar control, on a tank chasis. The use· of 
motorized ZPU-s's has also been noted periodically in 
photogr aphy. This consists of mounting the single-axle 
ZPU-2 onto the bed of a BTR-40 carrier. While all AAA 
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I . 
~ 
in Not h V.l,tnam is "mobil e" in the "sense of being 
readiiy transoortable to new locations, t he ZSU-)7-2 
and the ZPTI-2iBTR- 40 c~mbination are the only weapons 
that can be fired almost ~nstantaneously from a travel -
ing position. 

I 

4 . ! (S) Three other AA weapons are avai~able from 
Soviet bloc countries, but have not been ~dentified 
to date in North Vi etnam. The weapons and basic charac-
t eristics are listed below: 

Theoretical 
Max Effective Range 

ZU- 231- 2 23mm 
30mm !AA M- 53 
130mm KS-30 AAA 

6,600 ft 
5,600 ft 

45,000 ft 

Practical Rate of Fire 

200 Rounds per Minute 
100 II 

10- 12 II 

) . (S) While the 23mm and 30mm weapons are relatively 
new, and may well be deployed to Vietnam in the future, 
the 1l30mm is an obsolete weapon in Soviet arsenals, and 
could add little to the over-all system. The Soviets 
cons ide~ the 130mm weapon as having been replaced by ~he 
SA- 2.1 

6J (.S) The current (2 February 1967) AAAOB for North 
Viet~am i s 4549 Light (35/57mm) and 1799 Medium ·Weapons 
(85/100mm), plus a number of Automatic Weapons . This 
is an increase of 120 percent since January 1966. The 
overwhelming growth in actual guns has been in the NE 
quadrant, as is shown in the chart below: 

January January 
1966 1967 

Light (37/57mm) 141+3 4549 
MediUm C8 5/ 100mm) 141+1 m All 'AAA Wpns 2884 

HP .#1 Wpns 139 491 
#2 Wpns 97 349 
#3 Wpns 275 487 
#4 Wpns 519 683 
#5 Wpns 382 587 
#6 Wpns 14-72 3761 

DB-2 

I. 

Gun 
Increase 

3106 

~ 
352 
252 
212 
164 
205 

2289 

Percent 
Increase 

215 
..l2. 
120 

253 
260 

77 
32 
54 

1 56 
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7. ( 3) The nQ~ber of AAA weapons in country equates 
t o approximately 100 regimental-equivalents. Little 
i~ known about unit organization and subordination. 
The 367th AAA Division is assumed to function as 
t he senior AAA authority, but only 8-12 regiments have 
been identified as directly subordinate to it. Some 
apparently independent AAA regiments, battalions and 
companies have been identified, and several regiments 
or regimental-equivalents can be accounted for as part 
of regular infantry divisions and brigades. Some of 
the smaller weapons ( primarily 37mm and 14.5mm ZPU) are 
manned by militia and other local, part-time forces. The 
huge amount of personnel involved, both full and part
time, in the AAA system is probably partially supplied by 
the use of completely untrained recruits and laborers 
in the unskilled positions, and there is no dea.r~h of 
opportunities for on-the-job training. 

8. (S) Some AAA units are located with, and probably 
under the control of SA-2 battalions. These AAA units 

· provide protection from low altitude attack as well as 
possibly forcing US aircraft to stay up in SA- 2 range. 

9. (S) The AAA batteries, like the SAM units, are highly 
mobile, and the number of useable sites far exceeds - the 
number of weapons to occupy them. The batteries move in 
response to the us · strike pattern as well as to hinder 
flak · suppression. 

AA guns, au.toma tic weapons and small arms have 
accoun~ed for approximately 85 percent o·f US aircraft 
losses in North Vietnam. This effectiveness depends 
in part on the presence of the SA-2 missile system . 
which has forced aircraft to operate more extensively 
than usual in the AAA environment. 

10. (S) Some CHICOM AAA organizations · are in No~th 
Vietnam and are estimated to be primarily employed along 
rail lines leading from Hanoi to the Chinese border. Cur
rent estimates olace the number of CHICOM AAA units at 
abo.ut four divisions. 

L L !.. 

DB-3 Annex 3 to 
Appendix D 

., r 



l 
I 

SEi~ 
I 

11 .(~) Accuracv of AAOB 

L _ . 

h. The AAOB data is clearly not sufficiently 
accUrate for many tactical purposes or detailed 
anaiyses. The .basic problem appears to be one of 
the! date of the photography upon which the AAOB is 
based. For example, the 2 February 1967 AAOB carries 
73 active AA sites in Route Package II, a much-photo
graphed area of North Vietnam. The dates of the 
photography are as follows: 

Year Months 

1966 

Number of 
Active Sites 

15 
13 
14 
11 
5 

1965 

Dec 
Sep-Nov 
Aug 
Feb-Jul 
Jan 
ALL ll. (no photo ref) 

Total 2 Feb 67 AAOB 73 

b. It is unlikely that the portion of the AAOB 
based on photography in mid-1966 provides an adequate 
basis for targeting . Similarly, the AAOB implies that 
th~ buffer zone around the CHICOM border is weakly 
de~ended . The 2 February 1967 AAOB for Lang Son, key 
point on the northeast rail line, has the following 
basis : 

Miss ion 

{Jnspecified 
J?lue Springs 5·14-4 
Blue Springs 5,1 4-4 
I 

Date 

Aug 65 
April 24, 1 966 
July 14, 1966 

Sites 
~ Unocc 

7 
1; 

24 
5 

I c . In the time since these observations were made, 
th~ AAOB elsewhere in Route Package VI has more th~n 
doubled. The data on Lang Song provides no reason to 
be~ieve that this has not also occurred i n the buffer 
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ANNEX C TO APPENDIX B. 

SURFACE- TO-AIR MISSILES 

l. (3) The North Vietnamese SAM organization 
presently comprises 25- 30 operating ba ttalions, or 
firing units. The units are primarily located in the 
Phuc Yen-Hanoi-Haiphong area, with two to three units. 
in the vicinity of Vinh. Soviet practice calls for 
a regimental authority for each five t o eight 
battalions which would call for four to six regiments 
for the 25-30 battalions. 

2. (S) The overall SAM authority is undoubtedly in 
the Hanoi area, probably at Bac Mai near the Air 
Defense Headquarters. 

3. (3) AAA units of various size weapons often 
operate with, and in support of, the SAM battalions. 
Their control and logistics are apparently handled in 
the SAN channels along with the SAM battalion. The 
AAA provides support for the SA-2 site against low
altitude and .. close-in aircraft, and at times when the 
SAM unit is unable to fire. 

4. · (3) A battalion consists of the FAN SONG radar~ 
three to six missile launchers and support equipment, 
and an estimated compl·ement of 150 men. The standard 
Soviet configuration is for six launchers to a batta
lion. and most of the ·identiffed sites in North Vietn;.m 
consist of six launch positions. Recently, however~ 
there have been increasing indications that many 
battalions are only employing three launchers, as a 
number of field sites deployed have onl y three or 
four positions. 

5. (: ) This could possibly indica~e an equipment 
shortage; however, a more logical reason is probably 
a result of the singularly North Vietnamese employment 
of the SA- 2 system. In a fixed s ite· concept, t he 
standard six launchers allow for back-up launchers in 
case of damage or required maintenance . Additionally, 
while the computer :an only handle three miss iles in 
flight at a given time, the extra launchers can 
provide immediate replacements without the delay of 
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~ 
:~unJher reload i ng. In the Vietnamese system of 
r rertuent movem~n t:. of the fi ring ba ftalion:; ~ they :r!a:f 
con::i.d~ r· t.h8 back-up lal.lllchers a:: superfluou3 and .::1n 
unneces:;ary liabili ty in respect to tran:::;portalion 
requirement~. The three additional launchers, which 
carry missiles i n excess of t he comput ers capaci ty ~ 
are an extra burden in t ime and resources when moving 
the ba ttalion, and increase the probability of detection 
from the a i r. 

6. (S) The reduced number of launchers might have a 
dire

1
ct bearing on system recuperabili ty. If all thr oe 

launchers are fired almos t simultaneously, the s ite 
will l be non-operational until the launchers can be 
rel~aded. Re- load time, with transporters ava i l able 
at the s i te , is a minimum of two minutes. 

7./ (S) To date, 177 SA- 2 s ites have been identified 
in pho~ography in North Vietnam, of which 161 are now 
9apable of accepting equipment. There have been 
numerous indications, by ELINT or pilo t repor ts , of 
SAM iac tivity at other locations which have no t been 
i dentified i n photography. The large numbers of . 
usable sites gives the battalions a large flexibility, 
with an estimated five to eight s ites that each 
battalion can operate from . 

I : . 
8·. (3) The identified s ites are ba.slcally either 

reveted permanent installations, .in the Soviet manner, 
or lthe Vietnames e "field" s ite, 1..thich requires a 
!l!in'imum of preparation and is much more difficult to 
ide.ntify when unoccupied. Most of the "field" sites 
are in the Southern area where there is a greater 
emphasis on mobility. I . 

9. (S} For missile support, Sovi et doctrine c~ll! 
for a Missile Suppor t Facility for each regiment. 
Only three support facilities have been identified 
thus f ar in Nor th Vietnam , and two have not been 
observed in use since late 1965. Some support and 

' technical work normally accomplished by the facili ty 
is / probably being handled at the battalion l evel, and 
the airfields a lmost certainly are exploiting their 
"uhtouchable 11 status to perform !IIUCh of t he support 
functions , especially for nearby units. However. 
the requirements for support of dis tant units, s uch as 
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:.hn. ··: i::1 Vir.!: . ~till exis:~ . . Some for:n -:Jf :::hoestrlng 
J'·1r.i llty , performing ~inimal functions . could be -
I ')~: ! t'.r:d in heavily WOOded areas and Camouflaged 
,r~ l nst aeri3l detection. 

10 . (:.>) The Soviets ·claim a 50 percent kill 
probability for the SA- 2 miss i le system. So far the 
direct effeqtiveness of the system in North Vietnam 
against t actical aircraft is considerably less, 
amounting to less t han three percent kills for missiles 
fired . 

11 . (3) Soviet personnel have been present in North 
Vietnam, as instructors and advisors , since the initial 
SAM build-up in 1965. They are apparently still 
presently · performing those roles, and also gaining 
operational experience in an actual combat environment~ 
and observing the effectiveness and deficiencies of the 
:=: ys tem. 

· 12 . (5) There have been numerous reports of Cuban 
SAM t roops being sen t to North Vie tnam. and of some 
Cubans being killed by strikes on SAM sites . However, 
there is presently no evidence to confirm a Cuban SA- 2 
presence in North Vie tnam. 
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ANNEX D TO APP~DIX D 

POSSIBLE FUTURE IMPROVEMENTS 
IN THE SURFACE-TO-AIR MISSILE SYSTEM 

1. ( S) Uncertainties 

a. Three basic uncertainties surround estimates of 
possible improvements in NVN SAM defenses: 

( 1) Gaps in technical intelligence. 

(2) Uncertainty as to true effectiveness. 

(3) Lack of knowledge of Soviet i ntent. 

b. The firs~ 1mcertainty is discussed under each 
SAM system below. The last two uncertainties applies 
t o all potential improvements and our existing know
ledge of them. Prior t o the employment of the SA-2 
i n North Vietnam, technical estimates of its effec
tiveness were for high and medium altitude taTgets, 
and the system was held in considerable respect by· . 
pilots, commanders, and analysts. These estimates 
were generally and, it developed, incorrectly applied 
to tactical aircraft. It is possible, perhaps even 
likely, that existing estimates of the effectiveness 
of other SAM systems are similarly in error. 

c. The Soviets could choose, or could already have 
chosen, to introduce improved SAM systems into North 
Vietnam. The probabilities of this are difficult 
t o assess. As previously i ndicated, the North Viet
namese ( and therefore probably the Soviets ) over
estimate the effectiveness of the SA-2. Thus, t he 
Soviets may net be dissatisfied with its performance , 
if they attribute its ineffectiveness to: 

(1) The North Vietnamese. 

( 2} Use in a role for which it was not designed. 

d. If t he Soviets feel s trongly that the North 
Vietnamese have been unable to adequately operate and/ 
or maintain the SA-2 , they would be unlikely to make 
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t he North Vietnamese the first non-Russian recipients 
of improved systems such as the SA-3. If they feel 
that the SA-2 has been ineffective primarily because 
it was not designed to counter tactical aircraft, 
t hen they might decide to supplement the SA-2 defenses 
with additional defenses, provided t hese are deemed 
to be suitable for defense against tactical. aLrcraft. 
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( 3) Possible ability to int~rcept t argets of 
somewhat lower altitude. 

c. Accordingly, it does not appear that introduc
tion of the C-Band FAN SONG would significantly improve 
NVN air defense capabilities · unless introduction of 
US ECM equipments lagged more than was the case with 
the S-Band FAN SONG. However, introduction would 
necessitate introduction of a capability in US air
borne equipment to detect and counteract emissions 
in the new frequency spectrum in the same environment 
with the SA-2, S-Band system. 

4. (S) FAN SONG/FIRECAN Coordination 

a. A CHICOM SA-2 site near Kunming and another 
near Canton have been observed periodically operating 
with a FIRECAN radar apparently slaved to it . A high 
altitude photograph of the Canton site shows what 

· could be the FIRECAN in close proximity to the FAN 
SONG. This combination of radars may be employed 
against US countermeasures equipments in an attempt 
to decrease our effectiveness by: 

(1) Triggering the automatic Jamming equipments 
with the FIRECAN radar and delaying the FAN SONG 
radar pulse slightly, t hus taking advantage of the 
countermeasures equipment "dead time" during the 
cycle in which · it is responding to FIRECAN. 

(2) Obtaining range data from the FIRECAN radar 
and limiting FAN SONG radar transmission time to 
that required for missile launch and guidance. 

(3) Illuminating the target with the FIRECAN 
radar and operating the FAN SONG in a lobe- on
receive mode. Elevation and azimuth data is 
obtained by the FAN SONG while passively scanning 
and limiting transmitter time to that required 
for missile launch. and guidance. 

d . Such coordination has not been observed either 
in ELINT or photography in North Vie tnam or elsewhere 
outside of China. I£ this method of operation is 
introduced into North Vietnam, its effectiveness, 
while uncertain, would not be likely to increase US 
SAM losses by an order of magnitude since the SA-2 
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sys tem has not proved par ticularly lethal against 
tac tical aircraft under any circums~ance. 

I 
5. ( S) SA- 3 . 

I a . The basic operational deployment of the SA-3 
suggests tl:lat: 

I (1 ) The system was designed primarily ·to 
~upplement SA-2 defenses by providing additional 
low altitude protection aga1nat strategic attack. 

(2) Developmental problems were encountered. 

b . Subsequently, the SA-3 missile (GOA) was iden
tif~ed as a part of the naval SAM system. The radar 
fori this system ( PEEL Group) ts somewhat different 
in ~ppearance and frequencies than the SA-3 radar 
(LOW BLOW) and might represent an improvement of it. 
How~ver, t his radar has not been detected in the 
Sov·iet forces in Germany or East Europe. 

lc. Sho~ld the SA-3 system appear in North Vietnam, 
it r ill pres~nt a different threat than the S-Band · 
SA-

1
2 system. Although 1 t is a track-while-scan, 

command-guided system, there are significant dif
ferences which are summarized belOW! 

Guidance Command 
Frequency 

I Target & Missile 
Tracking Radar 

S-Band S.A-2 

700-850 MHZ 

2900-3100 MHZ 

Estimated SA- 3 

1100 MHZ (Proba
ble )* 

9100-9500 MHZ 

I 
* Preyiously es~ima~ed guidance signal 3845-3916 MHZ 

(BGGP) now evaluated as t elemetry; PEEL Group guidance 
si~l may be 2780-2830 MHZ. 
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!'lominal Ma;-: Range 

Hominal 

Time of fl ight t o: 

10 , 000 ft-. and 5run 

10,000 ft . and 10 run 

Missile Maneuver Limit 

Nominal Minimum 
Intercept Alt1tude 

Harhead Weight 

18 sec . 

31 sec. 

7- 9G 
( Probable ) 

1500- 3000 

420 lbs 

l4 nm ® 30 , COO f ~ . 
(3g maneuver l imi t) 

16 sec. 

29 sec. 

12 G 

1000 

120 lbs 

d . There is no evidence a t present that Nor th 
Vietnam or the Soviet Union has an operational 
infrared SAM. While there is evidenc~ that the 
Soviet Union recognizes the need for a missile like 
the US RED EYE or CHAPPARAL, no indications of its 
development have been noted. 
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ANNEX C: TO APPEND!i~;.-D 

NORTH VIETNAH AIR FORCE 

1. (3) The North Vie~nam Air Force is composed of 233 
aircraft. Of these 114 are jet ~ighters and eight are 
light jet bombers. The bombers are not believed to ha•.re 
conduct2d flight operations since summer 1966. There 
are indications of recent deliveries or recent assembly 
of jet fighters providing a possible increase in the 
NVN Air Order of 3attle by at least 12 MIG-2ls. Sixty 
six transport aircraft provide a logistic, support, 
and minimal attack or harassment capability, the 
latter of which has thus far been utilized against 
MAROPS without significant success. Small helicopters 
provide a capability for short haul, light load 
logistics in and out of unprepared areas. The heavy 
HOOK helicopter, however, is a long haul. large 
capacity utility cra~t and has been used for trips as 
far as Na San and Dien 3ien Phu. A modified HOOK can 
car~y equipment and hardware necessary to establish a 
SA-2 site. 

2. (S) The fighter interceptor force of about 96 
MIG-15/17 and 18 MIG-21 includes approximately six 
of each model which are configured for all-weather 
operations have aid-to-intercept radar (SPIN SCAN or 
SCAN ODD). There have been no valid all-weather 
intercepts noted to date although AI radar has been 
intercepted during some daytime encounters. The AI 
radar on the MIG-21 FISHBED D provides a capability 
to utilize the ALKALI beam riding missile. All models 
of the MIG-17 and 21 can carry the ATOL:~ IR homing 

. . 1 
:'!'!.lSSl_e. 

3. (S) It is estimated that NVN MIGs fly about 500 
sorties per ~onth. Monthly POL requirements for this 
act:vity are esti~ated to be 900-1300 metric tons. 
Sorties probably initiate from Phuc Yen 80 percent of 
the time with Gia Lam and Kep accounting for eight and 
twelve percent, respectively, . MIGs are most often 
sighted within 50 miles of active airfields. 

4. (S) Daylight and clear •N"eather to partl:r cloudy 
conditions have prevai:ed in United 3tates/i1IG 
encounters t~us far. NVN jets have fired cannon, 
an estimated 39 AAMs and n·..lmerous ai::--to-air rockets. 
In llO~engagements, at least 389 US jets have opposed 
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. ~ !!~u t.j -)25 MIG!.i \vi th a HIG !{ill occl.l.r;I'ing in 30 percent 
o i" l.lw f lights. The United S t ates presently has over 
a t.~r;ee t o one edge in shoot downs, based on pilot 
Cli:t.L.IU~ . 

5. /(s) GCI control is in evidence in most if not all 
engagements . rUGs appear approaching both head- on and 
f rom jthe tail. They have been observed coming in from 
cloud cover, indicative of radar vectored intercepts. 
About 70 percent of all encounters have taken place 
within 50 miles of Hanoi . 

6. / (3) About. 100 combat MIG pilots with probably 25 
FISHBED pilots are estimated to be takin'g part· in 
current operations. · Probably 50 more pilots are in 
comb?t training. In additiof-4 as many as 35 to 45 
North Korean pilots are estimated to be in North Vietnam 
and ~ould take part in defense operations. Their number 
may i ncrease to 52, a North Korean regiment . 

. 7 .I (S) Some Soviet pilots probably perform an 
advisory, tes t and instructor roles and are not 
believed to bE taking part in encounters with US 
airc'raft. · 

8. (S) Present jet operations are confined to Phuc 
Yen, Kep, Gia Lam and occasionally Kien An and Cat Hi . 
These airfields are capable of supporting a total of 
about 220 jet fighters. North Vietnam has a limited 
cap~bility to perform true all- weather operations with 
a significant number of air.borne jets due to the lack 
of £ubstantial radar control approach facilities. 
Current airfield construction activity is limited to 
Bai jThuoung which is no~ yet completed~ Boa Lac. 
which is capable a t .limited opara~ions and Kep where ~ 
run~1ay extension project is in progre~s . Kep may be 
destined to become the second best fighter base in 
Nor t h Vietnam. 

9J. (S) There are positive intelligence indications 
tha~ M!Gs are being assembled in North Vietnam. 

\o!hi1l e a complete chronology of aircraft shippi ng crates 
being photographed at Phuc Yen has not been completed! 
i t ~ppears t hat shipping crates have been arriving 
~ idee t he fall of 1965 and a shipment of 20- 25 HIG-2ls 
ma~ have recently arrived from t he 3oviet Union. The 

Ut;-2 

.. 
L .. . I L L L L L 

': ... 

Annex E to 
Appenaix D 

i.. l . I • 

. ., . -

I 
I 
j 

. I . 

! . I 



L 

SECR6 
~ :Ol:~dard ?I:r:3~D .::-<l!.e is not in e~.ridence . .:-..:ggesti:lg 
-:!:5-:: s s!'!laller c:-a te is used for :::-a:il ;:;-_ip:::e:!:. -.. .-i th 
·.~.-= ::, ircr af t d.i smam::leQ. to .a greater extent. 

~0 . (;~) The !HG- 21 FISHBED is a hie:h s oeed inter
ceptor capable of operating at over 60 thousand feet 
at speeds of up to 1.150 knots . A zoom cli~b intercept 
capabili ty ~xists t o altitudes above 70 thousand . Both 
t he day fighter and all- weather versions are presently 
in North Vietnam. Both ver s ior..s can carr~· f.:.J,.;.~~ . external 
bombs and rockets. The all-wea t her FI¢HBEu t~: ~~ 
cannon capability . ~he MI6 - 17 is capable ~f sl :i :~l:i-:-:: 
a bove 53,000 f ee t at speeds up to 600 knot~ . It a~:o 
i s capable of handli ng AAMs as well as rockets and Dombs. 
The pr i mary targe t of the FISHBED seems to be the F4C 
while MIG- 17s engage primarily F- 105s on strike assign
ments . 

11 . ( S) North Vie tnamese jets have been observed with 
~~o :asic i nsignia . Pi l ot obser vations indicate either 
a plain red star or a basic red star and bar similar to 
CHICOM ::1arkings . Photography seems to support a yello•:: 
star within a red ci rcle superimposed on a red bar. 
Some F~SHBEDS have been observed tvi th green insignia 
in addi t ion to the ·count r y mar k i ngs , pos sibly i ndicative 
of a unit designator. 

12. (3) Listed bel ow are the names and loca t i ons of 
North Vietnamese airfields, i ncluding those under 
construction, and having r unways at least 2 .000 feet 
or ~ore in lengtt: 

3ac Can 
~ai Tt uong 
3an !=''.lOi -
Cao aang 

22- 09- 07N/105- 51- 05E 
l9- 54- 04N/105- 28- 22£ 
21- l5- 30N/104- 39- 00E 
22- 39- 35N/ 106- l6- l9E 
2l- 23- 35N/103- 00- 40E 
17- 30- 4 5N/106- 35- 40E 
22- 52- 47K /104- 57- lOE 
20- 49- 0lN/106- 43- 46£ 
20- 48- 29N/106- 36- 48E 
20- 59- 22N/105- 50- 00E 
2l- 02- 09N/105- 53- 24E 
21-02- 00N/105- 30- 00E 
21- 24- 00N/106- 16- l OE 
21- 22- 45N/106- 39- 52E 

(Under construction) 

Dien 3ien Ptu 
Dong t:oi 
~a Giang 
C3 ~ Ei 
Kien h.n 
Bac ! ~a.i 
Gia La m 
iioa Lac (Under const:-uction) '" 
K:p 
Kep :-:.a 

• Apparentl~ compl ete enough for a small contingent of 
MIG- 17s . 
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. I. Ch !..al au 
Lang Son 
L~o Cai 
Mong Cai 
Na San 
Nghia Lo 
Phong Tho 
Phuc Nhac 
Phuc Yen 
Phu Tho 
Than Uyen 
T~ng 
Vd.nh 
Ykn Bai 

I 

22- 03- 33N/103- 09r 52E 
21- 50-08N/l06- 46- 33E 
22-28- 5~N/103-58~49E 
21- 31- 15N/ 107- 58- 48E 
21-12-46N/l04- 02- 18E 
21- 35- 45N/l04- 30- 20E 
22- 32- 00N/l03- 21- 50E 
20-10- 12N/l06-05- 25E 
21- 13- 25N/105-48- 48E 
21- 23-50N/105- 12- 4oE 
2l-59- 42N/103-55- 30E 
21- 0 5- 50N /10 5- 28- 07E 
18- 43-52N/105- 40- 28E 
(Presently co,nsider ed an unidentified 
mil itar y installation and not an 
air.field under cons true tion) 

l3. J(s) The following is an estimate of the number of 
aircraft in the categor ies indicated that could be 
supported at each airfield. In the case of Phuc Yen, 
two figures are presented to show the number of light 
bombers that could be suppor ted in the absence of other 
aircraft types. No attempt has been made to show number~ 
deriv~d by combining two or more categories nor does 
the list include estimates for airfields with runway3 
less ~han 2,000 feet in length or airfield~ under 
construction or extensively damaged and presumed 
abandoned: 

! 
I 
13ac Can 
Bac Mai 
Cat Bi 
Gla Lam 
Kep 
Kien An 
Lang Son 

I 
Mong Cai 
Phuc Yen 

1 Tong 

Jet Fighter 

30 
4o 
40 
20 

75- 90 

Jet Eomber 

10 

25- 30 

Transpor t.s. 

5 
10 

15 
5 

5 

141, (S.) The number and type of aircraft that are 
currently being operated at airfields is as follows : 
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, , , 
s~s::r 
./ 

:J!'mc ::-= n 

;HG " 1 <::__ 1 '.J . ) 
~·: lG 15/17 .32 
IL- 28 

,. 
0 

AN- 24 
IL- 14 
I..I- 2 
AN- 2 
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Note: An additional 32 MIG 15- 17s and 2 IL- 28s are 
located in China . 

15. ( .3 ) i·ihile it is assu."'led that most, if not ::1.ll 
~sjor :irfields handling jet and large tran~port 
aircraft have all- weather lanjing systems only Rae Nai 
is known to possess a ground approach control r~dar 
(HOME TALK) supported by a traffic control surveillance 
radar (LONG EYE). Photography reveals that a HOME TALK 
is possibly located at Phuc Yen and since both type 
land ing aids are compatible with each other, it is 
possible that a LONG EYE is located there also . To 
provide ini tial let- down control there are an esti~sted 
seven Ground Control Intercept facilities available. 

It is not known whether· instrument landing systeT.s 
are po~itioned on major airfields. In the absence of 
!-!O!·IE 7ALK and LONG EYE, and where weather conditions 
are either below minimums or beyond the ability of 
t he pilo~ to cope with ~ recovering aircraft would 
prooably be directed t o alterna te fields hosting 
precision approach radar or experiencing favorable 
Heather. 

The volume of air traffic that could be handled 
at a~q given airfield would depend upon many facets of 
air operations including weather! pilot and controller 
proficiency. status or availability of approach radars~ 
in- flight emergencies! and the air defense conditions 
a~ the ~omen t . Comparing the flight operations of ~te 
p~e sen~ Air Order of Battle with existing airfields . 
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i:. i:: l ;;~·obaule o.hat the p:-e:~~t 7,rat:f'ic load haz :-.'::>t: 
o ·JP.!:l::,r taxed any airfield conducting· launch and 
r-ecovery operations and tta t a greater volume could 
~e handled successfully. 
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ANNEX ? TO A??~~IDD: D 

COMMAND AND CONTROL 

1. (3) For the purpose of air defense command and 
control, the NVN land mass is considered to be one air 
defense district. It is believed that the NVN air 
defense system is closely patterned after those of Com
~unist China and the Union of Soviet Socialist Republics. 
It is a sophisticated, integrated network of radar sites 
(EW/GCI/FC) , filter centers, communications facilities~ 
command elements and defensive weapons systems (SAl-t/ 
AAA/ aircraft ) . 

2 . (S) The Headquarters Air Defense District, Hanoi 
(JCS 30) is the highest echelon of the command and con
t rol structure. (See Tab A) . This headauarters is 
~elieved to be direct air defense at the 'national _evel, 
to incluje direction of GCI facilities and possibly con
t rolling fighter aircraft in the Hanoi Zone. At this 
level all elements of defense, i .e., manned aircraft, 
SAM~ AAA, GCI, and EW radar nets are coordinated. All 
aircraft tracking data from filter centers are received 
and acted upon at this headquarters. 

3. (3) There are several Air Defense Filter Center~ 
believed to be operating within North Vietnam. These 
Filter Centers receive all plot data direct from the 
subordinate detection facilities, perform the necessary 
fi l tering, and pass ~~e resultant tracking data to the 
Hanoi Air Defense District Headquarters, adjacent filter 
centers, and various weapons system cont rollers. 

4. (5 ) Air warning units (field radar s ites) maintain 
360 degrees surveillance, including the detection, :~ack
ing and identification of all air activity and repor: 
t his data to their appropriate filter center . It is 
estimated that an average time of three minutes is 
required from initial detection of a hostile aircraft 
until accurate data is made available to the Air Defense 
District Headquarters. 
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~ . (S) Air surveillance is maintained on a 24-hour 
basis . Radars a t particular sites operate dur ing 
scheduled periods in accordance with an over- all plan 
for coverage of North Vietnam. A typical day•s schedule 
might call for several two-hour operating periods for 
a radar site. The radars are shut down outside of their 
operating periods and for periodic maintenance. The 
extensiv~ redundancy of radar equipments within North 
Vietn1am provides sufficient duplication of coverage to 
allow for crew rest and maint enance without sacrificing 

· radar coverage. 

6. (S) Communications links are the vital elements 
upon 

1
which the air defense command and control is dependent. 

These links tie the field radars to the filter centers 
and permit passage of warning information up the chain 
of command. Existing communications probably consist of 
high lf requenc y radio utilizing manual morse and voice 
br oadcast , point-to-point VHF voice broadcast, l and line, 
and micr owave relays. A microwave (R-400) antenna has 
b'een lidentified at Hanoi/ Bac Mai Airfield; however, the 
location of other microwave antennas has not been deter-
mined. 

I 7! ( S) Surface-to-air missile (SAM) units ·are organized 
by regiment and subordinate battalions. It is estimated 
tha t there are pre~ently 25-30 SA-2 battalior:.s operating 
within North Vietnam. Assuming: that the SAM organiza
tional structure is based upon the Soviet s tandard of 
approximately six battalions per regiment, t here are 
probabl y four or five SAM regiments in North Vietnam. 
As ih the Soviet sys t em, it i s believed that the responsi
bili~Y for weapons commitment is a matter of standard 
operating procedure at the SAM regimental level. 

L. . 

~. (S) For fighter ~ircraft control, there are 11 heavy 
E\oi/Gf l (BAR LOCK/BIG BJ.R/TOKEN) type radars identified 
witH North Vi etnam. These radars coupled with the FLAT 
FAC~, low-level gap f iller radar , provide ·Nor th Vietnam 
with an extensive GC I capability in excess of t hat r equ.ired 
for !t he relatively small number of fighter interceptors 
in the inventory. 
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'-j . ( ~ ) The !liN air defense commariri and :ontrol 
procedures and equipmen~s are conside~eri to be under
going contin~al moderniza~ion and refi~ement f or greate~ 
effectiveness. There have been i ndications of the simul 
t aneous integrated employment of different '.Veapons sys
tems . i . e ., SAM/AAA/aircraft . Although this type Jf 
coordinated f orce employment is not t he r outine , :t 
i s an indication of an established capability. 
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ANNI~ G TO APP ENDIX c· 
EFFECTIVENESS OF US OPERATIONS 

1. (S) Strike Ooerations 

a. Through December 1966, 19 di fferenc early 
warning radar sites in North Vietnam have been sub
j ected to air attack, many repeatedly. Thirteen of 
t hese radar sites subsequently returned to full active 
status. The isolated stations on the islands of Hon 
Matt, Hon Nieu, and Bach Long Vi have apparently been 
abandoned. 

b. The effectiveness of strikes against fire con
trol and missile control radars has been difficult to 
evaluate . Strict EMCON on the part of the NVN air 
defense personnel suggests an awareness of the SHRIKE 
missile on the part of the North Vietnamese. Sharp 
reduction in radiation time, particularly by the FAN 
SONG radar, has made target acquisition and firing by 
SHRIKE eq\lipped aircraft difficult. During many 
instances when SHRIKE missiles have been fired at · 
FAN SONG and AAA fire control r adars, the emi tter fre
quently has shut down shortly after launch. The ability 
of the North Vietnamese to identify the moment of launch 
or its carrier is uncertain. 

c . Assessment of air str ike results ar e based on 
pilot reports, post strike photo reconnaissance; and 
ELINT . Smoke and dust frequently obscure the target, 
aerial photography is rarely able to permit definite 
i dentification of radar antennas and tactical redeploy
ment of equipment add to the problems involved in Bomb 
Damage Assessments (BDA). While ELINT does not pro
vide positive evidence of destruction or damage to 
radar equipments, the lack of subsequent intercepts 
from some of the struck sites implies at least some 
damage. On the other hand, subsequent ELINT inter
cepts from other sites struck provide indications of 
ei ther repairable damage or replacement of equipment. 
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I h f' · · t · ,, · d. In summary, t e success o.~~lr s r:~~s aga1nst 
NVN/ EW/ GCI, fire control, and missile control radars 
has been, at best, di fficult to evaluate. I n any 
event, the introduction of new equipment has probably 
mor'e than offset any actual hardware losses resulting 
fro~ attack, and the NVN air warning, ground controlled 
intercept, and weapon control systems remain intact 
displaying conti nued growth. 

I 

I 

2. (S) ECM/ECCM Ooerations 

a . Information regarding effects of US jamming on 
NVN radars is very sparse . It is believed that the 
ov~rlapping coverage of early warning radars through
out North Vietnam, the limited area of responsibility 
for each, the frequency diversity among the var~ous 
radars and the probable availability of informa~ion 
derived from Chinese communist radar cover age offer 
su'fficient duplication to offset all but the most 
concentrated effort to interfere .with this surveil
l ance function. 

/ b. The NVN AAA elements have indicated some effects 
f~om US jamming of their fire control radars by dis 
playing certain characteristic patterns of radiation. 
T~e degree of jamming success against the NVN AAA 
elements is not known, however, us ECM operators have 
r~ported consistent success in breaking lock-ens of 
the fire contr ol r adars. Jamming against fire control 
radar sites, especially in breaking the lock-on mode or operation has, on most occasions, appeared to com
pietely degrade the radar•s capabili ty to direct 
a'ccurate controlled fire. . 

{ c. SAM crews have been successful in downing hoJt:le 
aircraft while operating in an ECM environment. Three 
~-66 aircraft have been lost to the SA- 2 system and 
one of a pair of EF-10B disappeared under circumstan
ces which might have involved an SA- 2 firing• 

I d . While it is b~lieved that the North Vietnamese 
~re fully aware of t.he SHRIKE missile and its mission, 
~here is little evidence to indicate that they can 
i dentify the aircraft so equipped or the moment of 
f aunch . The standard Vietnamese operating practice 
appears to be an on-again-off-again tactic with the 
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FAN SONG radar. The silencing o;-.t: FAN SOilG radars 
as aircraft are aligned for launch could quite con
ceivably be coincidental with this intermittent 
practice . The precautionary emission control tech
nique has been confirmed by various ELINT collectors. 
ECM operators have been reporting for some time that 
FAN SONG .signals are up for only short periods, 
apparently progressing from a dummy l oad mode of 
operation directly to transmit in the high PRF mode, 
resulting in a minimum amount of time between the 
initial intercept of the signal and missile launch. 

e. In summary, it is believed that US j amming activ
i ties have been sufficiently effective to force the 
North Vietnamese to search for counter-countermeasures 
and actively pursue a course aimed at overcoming these 
effects. · rt appears that the over- all air surveil
lance reporting system has not been degraded to any sjg 
nificant degree due to the overlapp~ng radar coverage 
and the probable inter- country data exc~ange. 

3. (S)Attacks on EW Radar Sites 

a. Through November 1966, there had been at least 
the following attacks on Joint Chiefs of Staff num
bered EW sites : 

Site -
Mui Ron 
Ha Tinh 
Hon Mat 
Quong Khe 
Kim Cuong 
Anh Song 
Bach Long Vi 
Vinh Son 
Dong Hoi 
Vinh Linh 
Cua Lo 
Mu Due 
Hon Nieu 

L L- • -

Total 
Attack Sorties 

166 
65 

237 
44 

8 
8 

107 
206 

12 
40 

106 
15+ 

123 

DG- 3 

Sit e 
Status 

Active 
Active 
Inactive 
Relocated 
Relocated 
Relocated 
Inactive 
Act'ive 

Moved prior to attack 
Active 
Destroyed 
Active 
Inactive 
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b . This heavy weight of effor t is not indicative 
of ~ sustained anti-radar c runpaign but resulted from 
thej fact that a number of t he sites are suitable as 
weat her alternates . 

4. (S) Attacks on SA- 2 Sites 

a. Thro1:.gh mid-November 1966, there had been on 
the order of 200 visually-directed attacks on SA-2 sites. 
Photographic BDA was obtained approximately 40 times. 
In jonly four cases (one a restrike on a previously 
at~acked site) was damage to SAM equipment photographed. 
In j a f'ifth· case, a number of craters in a partially 
oc9upied site were v i sible. Photographic BDA results 
are summarized below: 

I BOA Delay 
After! Last 
Attack 

Damaged 
SA-2 
Eguinment 

I 
Same -Day 
1-7 Days Late 
1-4 Weeks Late 
1- 5 Months Late 
Date of Attack 

lt• 
(1) ** 

4 ( 5) 

Crater s in 
DummY or 
Unocc Site 

15 

Unoccupied 
No Damage 

7 
6 
6 
2 
--

21 

Total 

15 
12 
10. 

2 
2 
4-1 

I b . The results of the 
is positively assessabl e 
marized below: 

t hree attacks whose success 
f rom photography are sum-

I 
• 3lsites, 4 attacks~ 4 BDA passes 

•• Site parti ally occupied and cratered; no direct 
evidence of equipment damage 

I .I 
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:.; .L Lc Date 

23 7 Nov 65 

42 

42 

136 

L 

7 Nov 65 

7 Nov 65 

9 Sep 66 

L__ 

Photo2ruohic 3DA <"" • 

Aircraft 

4 A-4 

4 A-4 

4 A-4 , 
1 A-6 

20 F-1 05 

13 F-4 

8 F-1 04 

L L. 

Ordnance 

1 52 X 2 . 7 511 R.X 

2'+ x 250# bomb 

24 x 250# bomb 

34 x 500# bomb 

5 x 1000# bomb 

Over 30 tons 

II 

II 

DG- 5 

Result.= 

Guidance va..'ls 
and 2+ l aun
chers damaged 

4 - 6 launchers 
damaged; 
destroyed pro
bable damage in 
guidance area 

2 transporters 
destroyt?d ; 2 
damaged; 2 pro
bably damaged 

Annt;;x G ~c 
A~pend.:!.x D 

• 

. 1 r 



I L 

ANNEX n TO APPENDI~D 

NVN WEAPONS EFFECTIVENESS 

l. (S) Oyer-oll 

From 7 February 1965 to 31 Dece~ber 1966~ attrition 
of strike, flak suppressor and armed reconnaissance air
craft over ·North Vietnam has been 0 . 33 percent. Average 
attrition of attack aircraft has slightly but persistently 
declined. .This steady reduction in loss rates has pre
sumably been du~ to a complex interaction between United 
States and enemy t actics and. equipment effectiveness 
which is only partially understood. Losses have been 
overwhelmingly to gunfire with losses to SA- 2 and to 
fighters following in that order. 

2 • ( 3 ) Q..un.s. 

Over-all direct gun effectiveness has been low; 
t hrough 31 January 1967 attrition of attack aircraft to 
guns has been less than three losses per thousand sortie3. 
However~ t hese over -all averages conceal some extremely 
high attrition rates which are summarized below: 

Type ?r Operation 

1965 low altitude attacks 
1965 USN attack sorties in 

Package VI 
April -December 1966, USAF 

attack sorties in Package 
V"7..A 

April -December 1966 . USN 
attack sorties in Package 
VIB 

.Sqrties 

Attr ition 
of attack 

Sorties to gf 

370 5.7% 
511 2.5% 

2430 1 . 4% 

3110 0.73% 

(SAR & RESCAP losses 
excluded) 

(The ~arked difference in Navy and Air Force 1966 
attrition in Package VI is probably due to the fact 
that the Navy sorties represent ~ mixture of strikes 
on heavily defended targets and ar~ed reconnai~sance 

L ' . ·-

DH-1 

I 

: 

A!1ni?.X H "to 
Appe!'ldix D 

., ~ ~ r. . -



• 
I . 

I . 

~ I r - d 1 &' • • ·1 h , · -on the less - de enae coasta ~r1nge~ ~nl e ~ e hlr rorce 
~ort :.~ s "'!ere predominantlY against heavily defended 
targ~t~.) Losses as a funct i on of alt itude through 
30 ~A~tember 1966 have been as follows: 

A1tithde of Hit ( ft2 ~ercen~ 
I Be lo~ 4500 ft 87% 

4:;oo1 7000 ft 6~ 
Above 7000 ft 7% 

3J (S) SA- 2 Effeictiyeness 

I a • . Over-all SA-2 effectiveness against tactical 
aircraft through 5 February 1967 has be~n lo'lr: Over 
1500 missi~s were fired for 34 positive and 12 
pr obable / possible kills . North Vietnamese beliefs as 
to effectiveness have been more optimistic; t hey con
s istently report shoot downs which do not, in fact. 
o :~cur. US tactics of diving for the ground when 
s~ght ing missiles may create radar and visua l 
indications of shoot downs which do not occur. 

L. 

I b. The low over-all effectiveness of the SA-2 
·system has not been obtained uniformly . Against manned 
~ircraft presenting i deal targets, t he system has been 
moderately effective . During t he first two months of 
employment in 1965, for example,the number of SA-2 
~ired per kill was four. Similarly, whenthe SA- 2 
system was first deployed south into . the DRV pan
handle, during February-Apri l 1966, the number of 
mi.ssiles fired per kill was eight. Finc.L.y, again:t 
h igh alt i tude drones , performance has been far b~tt~r 
~ith an estimated two missiles fired per kill. !'to:.t 
S~ A-2 kills have occurred at or above 3000 feet. 

c. Indirect effectiveness of the SA- 2 system 
appears to have included: 

L 

L 

(1) Interference with true armed reconnaissance. 

(2) An increase in en route losses to AAA at 
l•~ast. for strikes on fixed targets due to the 
requirements to operate at lower altitudes. 

DH-2 
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(4) Res trictions on B- 52 op~ratio~s. 

4. (S) Fighter and GCI Di rect Effe~tivene~~ 

a. Bas ic statistics on the effectiveness of the 
NVN fighter and GCI sys~em during t he period 1 Januar y 
1966 - 28 February -1967-ana summarized below: 

Intercept attempts 
En~ounters 
US Losses 
NlN Losses 

Unknown 
98 
10 .. 
30 ·** 

In addition to the probable intercept attempts a 
n·~ber of MIG sightings which did not evolve into 
engagements indicates tha t possible defen~ive pa ~rols 
ar e being flo\-m as par t of the NVN defensive tac tics . 

b . This data indicates t hat the dir~ct threat 
from fighter aircraft is l ow: about seven percent 
probability of loss given an engagement . Further , the 
exchange rate is unfavorable to the North Vietnamese; 
t hree to one by US pilot reports. 

c . An implicit indicator of GCI effectiveness 
is given by the degree of success in interferring with 
str ike cl ircraft i nbound to or over the target . Data 
on air encounters are s ummarized below: 

Excludes one US initiated intercept of prop aircraft . 
Includes p~obaore· and possible losses. 
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US Aircraft 
Mission 

I 
TARCAPIBARCAP/ESCORT 

Strike 

Inbound 
I Over Target 

Outbound 
Uncler tain 

TARCAPI & STRIKE 

RECCEI!ECMIOTHER 

1965 

5 

1 

1 

1 

2 

1966 

10 

2 

4 

.-

1966 

6 

8 
4 
4 

1 1 

2 

Oct 1966 
to 

Jan 1967 

15 

9 
6 
2 

10 

3 

d . It can be seen that after mid 1966, encounters 
.with strike aircraft prior to ordnance deliver y 
increased and encounters wit h CAP dec reased. How
ev~r, after October , encounter s with US CAP increased 
substantially, while encounters with strike aircraft 
remained constant. Thi S may haVe resulted from . 
impr oved US strike tactics, improved NVN GCI, more 
copfidence in MIG pilot s, particularly MIG- 21s, or 
ali f actor s combined. 

! e . Indire~t· eff ectiveness of fighter operations 
may have included: 

(1) Some diversion of strike- capable aircraft 
to BARCAP and TARCAP . 

(2) Reduced weapons loads due to carriage of 
AAM. 

(3) Ordnance and fuel tank jettisoning incident 

1 
to attacks. 

j f . Although the ma jority of the losses have been 
below 5000 feet, there has been substantial exposure 
~bove that altitude, particularly in delivery maneuvers 
against heavily-defended targets . This implies that 
~adar-controlled gunfire has been relatively ineffec
tive in North Vietnam, either i nherently or because of 
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~ 
c xi ~Lin~ IJ~~ countermeasures. Ir1dir ect effectiveness 
of AA dcfcmses has included: 

(1) Avoidance of low altitude attacks . 

(~) Increase in r elease altitudes an~ the 
eliminati on o f multiple-pass attacks. 

(3) Geogr aphic restrictions on aircraft employ
ment . 

5. (S) Following is a complete summary of US aircraft 
combat losses in North Vietnam to various defens ive wea
pons systems as of 6 Mar ch 1967: 

Ground Fire 

SAM Confirmed 

SAM Possible/Probable 

" MIG Confirmed 

MIG Possible/Probable 

Other Comba t 

Unknown 

TOTAL LOSSES 

DH- 5 
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392 

34 

12 

10 

2 

4 

-lQ. 

484 
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ANNEX I TO APPENDIX D 

AN ANALYc:Is OF NVN AIR DEFENSE COMMAND AND 
CONTROL SYSTEM AS A TARGET SYSTEM 

1. (3) Target System 

L 

a. General 

(1) In compiling suitable data for a detailed 
target analysis of the NVN Air Defense Command 
and Control System, available information from 
Defense Intelligence Agency (DIA), National 
Security Agency (NSA), National Photographic 
Interpretation Center (NPIC), Joint Chiefs of 
Staff, Seventh Air Force (7th AF), and Pacific 
Command Air Force (PACAF) has been examined . 
From this examination, it has been determined 
that much of the existing source data does not 
permit accurate targeting. Further analysis of 
the command and control network as an integrated 
target structure is, therefore required. 

(2) The NVN Air Defense Command and Controi 
System is closely patterned after those of the 
Soviet Union and Communist China. It is a 
sophisticated, integrated network of radar sites 
(EW/GCI/FC), filter centers, communication 
facilities, command elements, and defense 
weapons systems (SAM/AAA/aircraft). Equipment, 
technical assistance, and air battle control 
procedures have been provided by both the 
Soviet Union and Communist China. 

(3) The objective of NVN air defense is to 
protect selected target areas as well as the 
major avenues of approach to North Vietnam, and 
to provide contiguous areas of Communist China 
with extended early warning and tactical 
information. 

(4) The land mass of North Vietnam is 
organized into one national air defense district 
with headquarters in Hanoi . This headquarters 
not only implements national defense air plans 
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and policies, but also a1rec;s and coordinates 
actual air defense oper ations within North 
Vietnam. 

b. Target Installations. 

.._ . L . • I L 

( 1) Headquarters Facilities 

(a) Hanoi Military Headquar ter s, NVN Air 
Defense District, JCS 30, 21.01.50N/105.50 . 40E. 
This is the only t ar geted air defense head
quarters facility in North Vietnam. It 
includes ·the supreme staffs responsible for 
implementation of coordinated air defense 
plans at the national level, as well as the 
main operati onal con t r ol center for direction 
and coor dination of actual air defense opera
tions within North Vietnam. As a minimum, the 
headauarters directs air defense in the Hanoi 
Zone; including ground control intercept 
facilities and possibly, fighter aircraft . In 
addition, it is believed to d i rect air defense 
at the national level and control assignment 
and disposition ofAAA units of regimental 
and/or battalion size . All radar reports 
f rom filter centers ar e recei ved and acted 
upon at thi s headquarters . 

(b) Subordinate headquarters- type command 
and control facilities are believed to exist 
at other key locations, such as Ph~c Yen 
Airfield and Hanoi/Bac Mai Airfield; however , 
precise identification of faci l iti es, functions~ 
and location to allow targeting application is 
not available . · 

( 2) Communications Facilities 

L. 

(a) Telecommunications facilities in North 
Vietnam consist of telephone/telegraph open 
wir e line network connectin~ principal cities 
and town, point-to- ooint radio communications 
facilities, and radio broadcasting facilities. 
The open wire lines are not considered good 
targets because they are extremely difficult 
to locate and can be r eadily repaired if 
damaged. However, the radio communications 
facilities do provide suitable targets which 
are highly vulnerabl e to air strikes. 
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i~c~uded in Lhe n~esen~ Join: :niefs o~ 
3taff Target List, and two of these -are 
considered inac~ive as a result of air !:~ikes . 
The remaining three facilities comprise ao 
percent of the Joint Chiefs of Staff targeted 
communications capacity and have not been 
subjected to air strike . These facilities 
are: 

TGT NO . 

66 

66.1 

L 

~ 

Hanoi Intl 
Radcom XMTR 
Dai Mo 
(205910N/ 
l054600E) 

Hanoi HF 
Telecom Site 
PHUC COC 
(205145N/ 
1055332E) 

Dl-3 
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SIGNIFICANCE 

This is the larges t 
and best equipped 
radio transmission 
facility in North 
Vietnam. 3elieved 
to serve both 
military and civilian 
needs . Focal point 
for international 
radio communications . 
Probably used for 
communications to 
overseas areas . like 
Soviet Union, 
Communist China, 
and Cuba. 

Based o·n its proxi
mity to Hanoi. 
antenna conf'igw·a
tions, and size, 
this facility is 
i:nportant in the iiVN 
telecom scheme. 
Antenna orientations 
provide 360 degrees 
coverage. Although 
the power(s ) and 
frequencies are not 
known, physical 
appearances indicate 
a capability t o serve 
all sections of NVA 
and VC or ?athe t Lao 
forces, as well as 
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TC'f NO. NAMr: - SIGNIFIC~NCS 

66.1 

67 Hanoi Intl 
Radcom Rcvr 
San Dong 
(210251N/ 
l054132E) 

regions i n ~cuther~ 
Communist China . 
This could serve as 
a SIGINT site or as 
an international 
shortwave radio 
broadcast s tation. 

This is the largest 
and best equipped 
radio receiving 
station in North 
Vietnam. Believed 
to serve both 
military and civil i an 
needs. Focal point 
for recep~ion of 
international radio 
communications. 
Used for long range 
radio receiving from 
areas like Sovie t 
Union, Communist 
China, and Cuba. 

( 3) Weapons Systems anct Support Facilities 

(a) SAM Facilities 

l· It is estimatP.d that there are 
25-30 SA-2 battalions operating within 
North Vietnam. The exact locations of 
these battalions at any given time is 
uncertain becau3e of the high degree of 
~obility of the· SAM system. As of 
24 March 1967 there are 161 existing SAJ-1 
sites which are ca~able of receiving and 
employing missiles. Since the daily 
locations of the SAM battalions canno t 
be accurately predicted, the SAM sites 
do not present suitable preplanned 
targets. Howev~r, dailY SAM ac~ivity 
indications from ELINT, pilot, and photo
graphic sources showed an average of nine 

DI-\t 

. . . ' . . 
' 
L L L-

. : 

Annex I to 
Appendix D 

L . I • 

. ., 

1 ' 

! 

I 
' 

j. 

. i 

I 



.. 

r-
1:!10·:.T. !i~~s ; ::i· .. ·e ~~r c ~·.· 1~ :::.!:'::. :-lg 
:·o,, .o-..-.cr !!n ~ :"o,....om~~r 1 '"':.~~ )· _7~ ,_._-:-.. . -···"""-- -..... - - --···-..J-· ~, __ . - -
oo~ = itle ~~a! ~~ound ~ ~er ! defense 
suppression aircraft responcii~g to 
dai~y SAN ac -:i vi t~t indica ~ions on :::. 
real- ti~e basis could be employed 
against ~hose sites i~dicati~; 

. activity. ; 

TGT 

JCS 

~. Th~re are ~hree known and ::.-!o 
susoect !':.xed 3 AM assembl y and checkou! 
facilities i n North Vietnam. Of the 
three known SAl-t support facilities, t ·N"o 
ar e in the Haiphong area and one is in 
the Hanoi area . Both of the suspec~ 
facilities are in the Hanoi area. ?ollo\·ring 
is a listing of these facilities: 

NO. 

65.8 

~ 

Hanoi SAM Spt 
Facility 
(204458N/ 
1053510E) 

P.aiphong SAM 
Spt Facility 
(204l+OON/ 
1063518E) 

DI-5 
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This is the first con
f irmed 3AN support 
facility in Nor~h 
Vietnam. It is l ocated 
within 25nm of 23 known 
SAI-l sites. h.s a r esult· 
of US air strikes, late 
December 1966 BDA 
indicates the capacity 
of this faci l i : y to be 
reduced by approxi~ately 
48 percent. !his 
facili:y is cu=re~~ly 
believed to be i~a~:i7e. 

This is t he se~o~~ 
confi r !':led 3A.i·i su-c-::~ort 
f acility in Nor:~ · 
Vietnam. It is l ocated 
within 25~~ of 32 known 
SA~ sites . Late ~ecember 
BOA indicates t~is 
facility has been 
approximately 75 percen~ 
destroyed. ~his facili:y 
is currently believed t o 
be i:lactive. 
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Haiphong SAM 
3 Dt/ ASSE!mbly 
Area 
( 205622N/ 
1062801E) 

Canh Nam 
Suspect Spt 
Facility 
( 213249N/ 
1060553E) 

Gia Lam A/F 
Suspect Spt 
Facility 

This is the ~~i~d 
confi:-~ed .:;;.~.; 
supper~ facility 
in NVN. Located 
approximately l3~T. 
WNW of Haiphong, 
this f acility 
greatly improves 
the 3AM suooor t and 
servicing in the 
Haiphong area. 

Located approxi
mately 33nm NNE 
of Hanoi, this 
facility is in a 
strategic position 
to provide rapid 
support to SAM sites 
in the Kep- Thai 
Nguyen area. 

There have been 
numerous repor~s 
and photographs 
of various piec~s 
of SAM equipment 
at several loca
tions on Gia Lam 
A/F. Although the 
actual supper~ 
facility buildings 
and eauipment have 
not been identified, 
there is suffic i ent 
evidence t o indicate 
a support function. 

3. Transient storage and staging of 
SA-2 missiles and missile associated 
equipment being deployed to other sites 
has been detectec along the streets of 
urban areas, on ·athletic fields, in 
various military installations, and at 
agricultural facilit~;s. The fleeting 
nature of deploying ~::sile equipment pre
cludes preplanned targeting . 
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of ai~ ~efen~e sircraf: is co~s:a~~ly :~a~gi~~ 
depencing upon ceplor~ent~_ ir: and. :l'..l: o:~ 
cour-try and upon combat att~i~ion; ~herefore, 
reference to the most ~ecent order of battle 
for current figures ~s necessary. ~s of 
16 February 1967, there were 114 air defense 
fighter aircraft reflected in the DIA Air
craft Order of Battle for Nor th Vietnam. 
Of . these, 32 MIG- 15/17 aircraft are estimated 
to be based in China at Yunnani Airfield, and 
82 fighters ( 64 MIG-15/17 and 18 ~!IG-21) are 
located at four airfields within North Vietnam 
which are capable of sustaining jet operations. 
Two additional airfields are caoable of 
supporting limited jet operations. Those 
airfields are as follows: 

JCS NO. ~ 

3 Hanoi/Gia Lam Afld 

6 Phuc Yen Afld 

DI-7 
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SIGNIFICANCE 

International air
port of North Vie tnam. 
Jet fighter capable . 
Transport aircraft 
assigned. 6600 'x90' 
concrete runway, 
storage and 
administration 
buildings, hangars, 
barracks, POL, 
extensive aircraft 
revetments . Used 
by MIG- 15/l7s . 

Primary NVN tactical 
airfield. ~IG-15/17/ 
2ls, IL-28s assigned. 
9170'x205' concrete 
runway, hangars, 
storage, and 
administration 
buildings, barracks, 
POL storage, dis 
persed revetments. 
Jet maintenance 
facilities . 

... _ 
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JCS NO . 

8 

NAME 

Haiphong/ 
Cat Bi Afld 

SIGNIFICANCE 

Primary ~ air 
transport base. 
7900'xl70' concrete/ 
asphalt runway, 
storage, and mainte
nance buildings, hang
ars, POL storage, 
extensive revetments . 
Used by MIG-15/ 17s and 
by helicopters . 

9 Haiphong/ 
Kien An Afld 

5900'xl40' concrete 
runway. Administra
tion and storage build
ings, barrdcks, POL 
storage, extensive 
revetments. Limited 

· jet capable. used by 
light transports and 
by MIG-15/ 17s. 

9.1 Kep Airfield 5975'xl55' concrete 
runway. Storage 
buildings, barracks, 
POL storage, extensive 
revetments. 

Hoa Lac Afld Newly identified opera
tional airfield. Run
way is estimated to be 
7000-8000 feet ·in length. 
Airfield faci~1t1es 
remain under ~onstruc
tion; however , March 
photography show~d 
5 MIG-15/17 aircraft. 

(c) AAA -Defenses. As reflected in the PACAF 
AIS-3D, Antiaircraft order of Battle, North 
Vietnam, 2 Febr~ary 1967, there are 7067 AAA 
weapons in North Vietnam. Due to the 
tremendous numDers and because of the 
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extreme mobility o~ these ~eapons~ it is 
not believed prac~ical to consider targeti~g 
t he AAA system per se . :imvever~ selec ti·..re 
targeting of specific AAA defenses in support 
of other planned missions in a given t arge: 
area is practical. 

(4) Radar Facilities 

(a ) This category cons i ders individual 
pieces of radar equipment as well as those 
principal elements of the command and control 
system that receive, evaluate, and/or disseminate 
aircraft tracking data. The present estimated 
flow of data is from the initial detection by a 
field radar site, to a radar reporting s tation, 
:o an air defense filter center where the d~ta 
is simultaneously relayed to adjacent f iltei 
centers, the Hanoi Air Defense District 
Headquarters (JCS 30), and to various weapons 
system controllers. Positive identification 
of responsible command elements is not known; 
however, it is believed the primary authority 
for coordination, control, and weapons commit
ment is presently retained by the Hanoi Air 
Defense District Headquarte~s, 

(b) The over-all North Vietnam radar 
command and control network does no t present 
a target structure that is well- suited to 
preplanned target application. There is a 
multiplicity of equipment types which provide 
an extensive redundancy of functional capa
bility. The large numbers, high degree of 
mobility, dispersed deployment, and relatively 
small physical size of the individual pieces of 
radar equipmen~make targeting of t he entire 
radar system highly impractical. However, 
targeting of selected key elements of the 
system such as radar reporting s t ations, 
fi l ter centers , Ground Control Intercept 
(GCI ) site's, and their associated point 
defenses is believed feasible. The following 
presents available information relative to 
t hese key elements: 
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are several radar filter cen~ers oner~~:r.~ 
within North Vietnam. · These centers -
receive the aircraft tracking cinta f rom 
t he radar reporting stations, filter the 
data, and pass it along ~o higher echelo~s 
of command, adjacent filter centers and to 
~eapons systems controllers. Accurate 
positional data to permit conventional 
weaponeering is presently available for 
two of these filter centers: 

NAHE COORDINATES -
VINH (CUONQ QIAN ) l84125N/10 54120E 

NAM DINH 202446U/1061003E 

z. At least seven prim~ry GCI sitez sre 
operating within North Yietnam. Accurate 
positional data and equipment identifica~ion 
t o permit targeting is available on six of 
these si te·s . One known site near Phuc Yen 
has been shifted to a new location which is 
undetermined . The six known positions are: 

NAME COORDINATES 

HANOI/BAC MAl 20 5928N /10 5 500 5E 

KEP 212114N/1061717E 

PHUC YEN 211357N/1055307E 

HA DONG 205955N/10 54400E 

CHUC SON 205620N/1054255E 

THUONG CHE 205800N/1055825E. 

J. There are an undetermined number of 
r adar reporting stations passing aircraft 
tracking data received from the f ield radar 
sites . Analysis to date has failed to 
provide positional data accurate enough to 
permit targeting of these facilities. 
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~. I~ acidi~ion ~o tr.e ~bove :ar~e :s . 
:here are eight early ~arning ( ~~·;) ~adar 
sites for which suitabl€ ~argeti~g data 
is presently av~ilable. 

~ COORDINATES 

VINH LINH l70519N/1065930E 

DONG HOI 172945N/1063545E 

?HU THO 212303N/1051126E 

HOA BINH 203807N/1051336E 

ANH SON 185410N/1051550E 

YEN LAI DONG 190243N/1053411E 

BAI THUONG 195344N/1052248E 

HAIPHONG 204850N/1064421E 

(c) The present Joint Chiefs of Staff 
Target List for North Vietnam reflects five 
strategic coastal warning radar sites . 
These radar sites are: Hen Matt Island Radar 
Site (6? . 12), My Due Radar Site (67 . 8), Hen 
Nieu Island Radar (67 . 9)t Bach Long VI 
Island Radar Site (67 . 19J, and Vinh Son 
Radar Site (67 . 2) . Each of these sites has 
been subjected to air strikes. Late December 
1966 BDA indicates the radar strength at the 
first three sites to be 100 percent destroyed 
and the last two sites to be more than S0 
percent destroyed. 

2 . (S) Tbe Effects that Destruction of a Certain 
Percentage of the Target System will have 
on the Enemy's Capabilities 

L 

a . General 

(1) Because of the vastness of the over- all 
NVN Air Defense Command and Control System, 
certain elements of the structure are more 
vulnerable to destruction tha.n other elements. 
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The structure ranges f rom the basic field radar 
sets to the weapons systems ~eing employed. ~
would be impractical to attempt to destroy each 
rudimentary part of such a diverse system. ?or 
example, there are hundreds of individual pieces 
of radar equip~ent and thousands of individual 
AAA weapons which singly do not warrant t argeting 
consideratio~. However, destruction of selec t 
elements of the system is feasible and would 
certainly have a degrading effect on over-all 
North Vietnam air defense capabilities. 

( 2) From a psychological s tandpoint, t he 
destruction of certain elements o·f the command 
and control network would have a significant 
disturbing effect. For example, radio communica
tions are used extensivel y for communication with 
remote areas, and· the denial or disruption of 
normal. radio broadcasting/ receiving facilities 
wo~d have an adverse effect on t he general 
population. 

b. Headquarters Facilities 

(1) The Hanoi Military Headqua~ters North 
Vietnam Air Defense District (JCS 30) is the 
highest echelon in the Air Defense Command and 
Control structure. Destruction of the headquarters 
facilities, equipment, and personnel would result 
in the lo~s of ai.r defense direction and early 
warning control at the highest level. An 
attendant loss in continuity and coordination of 
North Vietnam air defense operations would 
certainly be evidenced if control functions 
had to be spread among various subordinate 
command entities. 

(2) Collateral effects ·of facility destruction: 
An a~r attack would cause an estimated 60 mili t azy 
casual ties in the target area, and light damage and 
25 military and 25 civilian casualties in the 
surrounding area. · 

c. Communications Facilities 

(1) The open wire telephone/ telegraph lines 
are not particularly susceptible to air attack. 

, 
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~!fects reali zed f~o~ e::acK1~g open wire ii~es 
would be o::-a.nsient . since rat>id :eoair ~o'.u.:: ::;e 
easily accomplished . Eoweve~ ! ~es~rucrion of 
main ~adio communications facil ities ·..,rould force 
the North Vietnamese t o ut ilize alternate 
facili t ies, probably mobile radio communications 
equipment, and communications ~or the North 
Vietnamese would be seriously degraded. 

( 2) Of the original total capacity of the JCS 
targeted communications facilities, 20 percent 
has been destroyed or inactivated by air strikes. 
The remaining 80 percent capacity is at three 
principal installations which had not been 
attacked as of 19 January 1967 . 7hese facili:ies 
and their respective Joint Chiefs of Staff 
targeted capacities are as follows: 

PERCENT OF JCS 
TARGETED CAPACITY 

TGT NO . NAME REMAllflNG 

66 HANOI INTL RADCOM 4o 
XMTR DAI MO 

66.1 HANOI HF TELECOM 20 
SITE PHUC COC 

67 HANOI INTL RADCOM 20 
RCVR SON DONG 

TOTAL 80 

( 3) ·Destruction of these facilities would 
eliminate the total Joint Chiefs of Staff targeted 
communications capacity of North Vietnam, disrupt 
the NVN interna.tional radio communications, and 
possibly cause overloading of other radio trans
mitting and receiving facilities in the Hanoi area . 
Further, if JCS 66.1 is being used as a 3IGINT 
facility, its destruction would seriously hamper 
NVN capability, as other installations of this 
type are not known to exist. Broadcasting of 
propaganda items to the general public would be 
curtailed and the volume of international 
communications between North Vietnam and ot her 
countries would be severely reduced. 
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(4) Collateral effects of =acil ity des truct:?n 
r-

(a) JCS 66. Attack would cause an 
es timated five military and two civilian 
casualties in the target area with no damage 
or casualties expected in adjacent areas. 

(b) JCS 66.1. Attack would cause an 
e~tima~ed five military casualties each in 
the target area and the surrounding area. 
No collateral damage is expected in adjacent 
areas, and no civilian casualties are 
estima ted. 

( c) JCS 67. Attack would cause an 
estimated three mil1tary . and one civilian 
casualties in the target area with no damage I or c~sualties expected in adjacent areas. 

1d. Weapons Systems and Support Facilities. 
Destruction or neutralization of the NVN defensive 
we~pons systems would provide a favorable opera ting 
environment for our air strike interdiction forces. 

(1) Aircraft and Airfields 

( a) MIG supporting capabilities would be 
eliminated by destruction or neutralization of 
four of the six listed facilities. Denial of 
Phuc Yen, Hanoi/G1a Lam, Haiphong/Cat Bi and 
Kep would elimina~e those facilities which are 
capable of supporting sustained jet operations. 
Similar des truction of the facilities at 
Haiphong/Kien An and Hoa Lac would preclude 
even limited jet operations. Elimination of 
the MIG threat by destruction of the supporting 
bases would permit greater flexibility and 
economy in US air operations through a 
r eduction or elimination of the sorties now 
committed to the MIGCAP role. MIGCAP sorties 
have averaged about one-third of to~al sorties 
flown. 

(b) Without the six jet capable airfields 
there would be no in- country MIG threat; how
ever, the possible use of Chinese Communist 
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airfields i:: c:..ose p:::-:~,c:::::. ~:: to t!":<? ! . v.: 

bor C.e:r for !-iiG support aftd ::;.W'lc~ oa~es 
should not be p!:'ecluded . ~estruction o~ 
denial of the NVN facilities would lir.li t 
t he s~rike r ange of China based aircraft 
and would preclude their recovery at those 
bases. 

(c) The locations of the l isted airfields 
in or near urban areas would probably subject 
the adjacent civilian communities to some 
minor collateral damages and to minimal 
casualties. Effects of the destruction or 
denial of the individual facilities 
( including probable civilian casualties 
under daylight alert conditions) are as 
follows: 

1. JCS 3, Hanoi / Gia Lam Airfield. 
Denial would preclude use of one of the 
principal transport bases in North 
Vietnam and would deprive North Vietnam 
of one of six jet capable airfields . 
It would also reduce the capacity for 
handling international air traffic, 
thereby making more difficult the air 
movement of foreign specialists and some 
critical items. Estimated civilian 
casualties: five. 

~. JCS 6 , Phuc Yen Airfield. 
Successful attack would deprive North 
Vietnam of its primary tactical air
field and would considerably reduce tte 
NV~ Air Order of Battle (AOB) by 
destruction of parked aircraft including 
the bulk of the MIG-15/17/21 inventory. 
A concomitant reduction in the NVN air 
defense capability would result. 
Estimated civilian casualties: None. 

3. JCS 8, Haiphong/Cat Bi Airfie ld. 
Successful attacks would significantl y 
reduce NVN air capability by the 
elimination of the pr imar y t ransport 
base and probable destruction of parked 
transports . 
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0~struction would furth~r redu~e the 
limited NVN air t ransnort and air 
logistic capabilities: Sstiwated 
civilian casualties: Two. 

. _2. JCS 9 .1, Kep Airfie!.·..:. . Expected 
damage l evels would reduce l: -,1~ air 
defense capabilities by the probable 
destruction of assigned fighters and the 
reduction of facilities supporting them. 
Estimated civilian casualties: None. 

2. Hoa Lac Airfield. Successful 
attack would reduce NVN air defense 
capability by elimination of a limited 
j et capable airfield as well as 
destruction of assigned aircraft. 
Estimated civilian casualties: None. 

( 3) SAMIAAA 

(a) Because of .the large numbers and fluid 
na tu.re of the SAM and AAA defenses, it is not 
believed feasible to destroy these systems per 
se . However, destruction of some SAM/AAA sites 
on a selective, real-time· basis is reasonable. 

(b) Attacks against SAM/AAA targets should 
be directed against the associated radar 
missile control elements. Destruction of the 
missile control system is far more practical 
than attempting to destroy the actual weapon 
itself. 

l· In the case of a SAM site target, 
destruction of the FAN SONG missile contro l 
radar would render the site inoperative 
until such time as the FAN SONG could be 
replaced or repaired. 

~. Destruction of the AAA fire control 
radar does not totally neutralize the 
weapon system as in the case of SAM system. 
However, an attendant loss in firing 
accuracy would be realized, s ince the AAA 
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~ou~c ~ave ~~ be e~ployed o~~~=~ -~y. 
The l oss of ~adar fir~-con ~rol ~ould 
also seriously degrade or nega~e :he 
capability of these we apons duri~g 
periods of low visibility and darkness. 

( c) Destruction ·of the SAM support 
f acilities would have a serious impact on the 
employment of SAMs in North Vietnam. The 3/-.l-1s 
mus t be assembled and serviced prior to 
deliver y to the site locations; therefore, 
des true tion of the support facilities ':!ould 
reduce the capability for dissemination 
and resupply of missiles. 

e. Radar Facilities 

( 1 ) The destruction of selected key elements of 
the radar network, such as filter centers, prime 
~:/GCI sites, and radar reporting stations, would 
have a serious degrading effec t upon the over-all 
continuity of the NVN Air Defense Command and 
Control System. This destruction would undoubtedly 
cause a critical disruption of the flow of aircraft 
tracking data and would increase the probabili~y 
of survival for our strike aircraft. Also, since 
these are the major points for receiving and 
passing radar tracking data, their destruction 
would force the North Vietnamese to rely upon 
alternate systems with l esser effectiveness, thus 
enhancing our strike effort. 

( a ) Filter Centers. Destruction of the two 
filter centers for which suitable targe ting 
data is available would seriously impair the 
normal flow of aircraft tracking data and 
would probably create overloading at the 
remaining centers. It i s believed that 
alternat e procedures probably exist whereby 
the surviving filter centers could assume at 
least partial in~uts from the radar stations 
normally reporting to the destroyed facilities. 

( b ) GCI Sites . Destruction of primary CCI 
radar installations would signifi cantly reduce 
the effectiveness of the MIG fighter force . 
The simultaneous integrated employment of HIG 
and SAM/AAA defensive systems would be 

s~ 
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J 
grea~~Y degraded. :ne a:tepdan: ~educ:ion 
in the number of ~~IG encoun.-:ers would !lO~ 
only increase our aircraft survivability, 
but would also enhance o1~ ordnan~e-on-target 
capability. Since any one of the sites has 
sufficient range for GCI control over the 
enti~e Haiphong-Hanoi-Yen Bai sector, 
destruction of all facilities is necessary 
to effectively neutralize the over-all 
capability. 

( c ) EW Sites. The des~ruction of those 
EW sites for which suitable targeting 
information is available would cause a 
reduction in the NVN aircraft warning 
capability . However, because of the 
extensive redundancy of equipment, the 
system could sustain considerable equipment 
and personnel losses and still make 
significant contributions to the air defense 
effort. 

( 2) All of the radar facilities are probably 
manned by military units and are normally removed 
from the urban areas; therefore, resultant 
casualties would be military personnel. GCI 
s.i tes are the· exception to this; Three of the 
GCI sites (Hanoi/Bai Mai, ?hue Yen and Kep) are 
situated near airfields, and the other three are 
loca~ed wi'thin lOnm of Hanoi. Therefore, attacks 
against t hese sites could resul t in some civilian 
casualties. 

3. (S) Effects of Destruction Upon Capability to 
Continue and Support Hostilities in South 
Vietnam 

a. The only aspect of the NVN Air Def·~nse Command 
ahd Control System that would have a dire~t bearing on 
ml.li tary operations in Sout·h Vietnam is the communi ca
t 'ions facilities. Destruction of the targeted 
communications facilities would have both political 
a'nd military impact. The transmission of anti
A'merican propaganda to South Vietnam and neighboring 
countries would be greatly reduced and possibly 
eliminated. Military communications with the Viet 
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·/ie tnam woul d. be disru;:ed :.:::::e-asu:'~bl:)·. 2.::1.s 
could cause a lack o: coo~~i~a :ion o! effort on 
:he oar t of these onera -cional U.."'li t::: ~nd ·.-:oulc 
fore~ the Norch Vie~namese to use alternace 
taccical systems of communications. probably 
with degraded effectiveness . 

b. Indireccly, the destruction or neutralizacion 
of the NVN air defense system would provide US 
s trike aircraft with & f avorable operating e~viron
menc. This would greacly enhance our incerdiction 
effort and probably result in a reduction of the 
over-all NVN support capability in terms of ~en , 
supplies, and equipment. 

4 . (S) Esti~ated Time ~o Complete Targeting Analysi s 

a. Detailed targeting analysis has been 
accomplished for Joint Chiefs of Staff numbered 
targets. F~r other targets, the approximate t i me 
to accomplish detailed targeting including narrative 
target description, area defenses, photography, 
personnel casualties, and aircraft/weapons require
ments is: 

4 hours for each EW/GCI site 
4 hours for each filter center 
8 hours for each airfield 

b. Applying these production requirements to the 
current order- of- battle and t arget structure, i t is 
estimated that 380. man-hours are required to provide 
complete targeting. The esti~ated production ti~es 
would be r educed by half if the t arge t ing data i s 
briefed to i nclude only target location, photography, 
and defenses. In addi tion, the posi t ional accuracy 
on some targe ts must be refined prior to detailed 
tar geting and weaponeering. 

c . Time estimaces do not include routine adr.tini
strative t ime for printing and disseminating the 
t arget information sheets . Produc tion ti~es are 
valid under condi tions of singular effort being 
directed to the task wi th other equire~ents in 
standby. 

d. SAM and 

J ge t ing due 
occupa~cy. 

s 

AAA sites have not been considered for 
to the mobili ty and changing status 
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PERSONNEL :Jm TRAINING 

l . {3 ) Fersor.nel 

a . The personne l s:reng-ch r:J.anning : he Nortt 
Vietnamese Air Defense Syste~ is currentl y estirna:ed 
t o be 83,000 o~ about 20 percent of North Vietnam's 
~ilitary strength. An addit~onal 27~500 personnel 
are estimated to be involved indirectly in NVN J..ir 
Defense. Air Defense support from foreign nations 
is estimated as follows: 

SOVIET 
CHI NESE ( AAA) 
NORTH KOREAN (Pilots } 

700- 750 
9,000- 13' 500 

~0 
9,700- 14.300 

b. The total o~ all personnel involved directly 
or indirectly is 120 to 125 thousand. It is estimated 
that 25-30 battalions are active. They operate in 
the following areas: Hanoi, Haiphong, Phuc Yen and 
Vinh. rtorale is felt to be generally high among 
the Air Defense teams. Most NVN ground force 
personnel are basically of a peasant stock, quite 
adaptable, and accustomed to hardships. 

" ( ... } ... ,.. . i .::: • ;:) .:. ~ a l.n ng 

a . The General Directorate for l·:ili tar:,· ::-si r..ing 
and t he General Political Directorate. •,:hie!: o~~!":. -:~ 
on the same level as the General S taff. are · 
ultimately responsible for training all ele~ents 
of the NVA. . 

b. During t he spring of 1965, under the pressure 
of US air strikes, the NVN government probably 
decided to bring in Soviet SAM technicians to train 
the North Vietnamese rather t han await the return of 
personnel who were reportedly undergoing SA- 2 
t raining i n the Soviet Union. 

c . Despite the probable increased Soviet 
efforts since mid 1966, no apparent i mprovement in 
~h!·~ performance has been noted. This could well b~ 
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du~ :o one of t~e following :ac~_~s: 

! . 
L- . L . 

(1 ) Friction between Soviet and NVN c~ews. 

(2) The language barrier betwe:~ the two 
nationalities. 

(3) ·The intense nationalist fe~ ·.ing of the 
North Vietnamese and their inheren : mistrust of 
foreigners. 

This has been evidenced in the two schools of 
th9ught which seem to be controlling the SM1 
defenses in North Vietnam • • • the Soviet school 
inl the Red River Delta which adheres to the 
standard SAM operating procedure which apparently 
inSists on disregarding standard procedures moving 
fr~quently and using the system as a very expensive 
sn1.per. 

I d. As far as methodology is concerned, it does 
aP,pear that the NVN crews are following the Sovie t 
method of operations. 

I e. Although there has. been some indications of 
coordination between SAM/AAA and fighters by th~ 
N9rth Vietnamese, th~ pressures of daily hostile 
air activity have not afforded them the leisure 
t~me to orga~ize effectively for mixed weapons usage 
or to train in the environment. 

I f. One of the first requirements for the conduct 
of sophisticated or nonstandard SAM operations would be training. Current indications are that t he 
majority of the training of air defense ·crews would 
be toward achieving proficiency in standard SAM 
procedures and system fundamentals. A concerted 
training effort aimed· at improving radar operations 
~s evidenced in an improved NVN capability to 
counter the ECM threat. 

I g. Considering all of the available eviden.ce it 
seems that the North Vietnamese, under probable 
Soviet tutelage, are still in the process of 
mastering the fundamentals of the SA-2 system and 
that they are no.t yet capable of conducting 
sophisticated or nonstandard SAM tac~ics on their 
own. 
I, 
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h. ~ ith ~esoec~ : o aircraft ~ain~enance i ~ 
~orth Vietnam . · this aouears to~e al~ost entirely 
a ~oviet undertaking . · · Iraining of Nor:h Vietnamese 
to assume :his function can be assumed. 

i . From now through FY 70, t raining and techni~al 
assistance from the Soviet Union and Communist China 
i s expected to continue and intensify i n proportion 
t o U3 and South Vietnamese prosecution of the air 
and g~ound war effort . Primary source of pilot 
~~aining will be the Sovie t Union as will be the 
i ntroduction of additional or new fighter aircraft. 
SA- 2 t raining is expected to continue in an "on
the- job" basis with nonstandard SAM tactics being 
employed to a greater extent. Introduction of the 
C-band SA-2 or SA-3 is not considered likely from 
now through FY 70 since none of the Bloc nations 
have SA- 3. This -would bring in more Soviet 
t echnicians than North Vietnam desires and reouire 
additional training and money and at the same ·time 
~ubject the SA- 3 sys tem to analysis by the United 
~tates . Until the Soviets can be assured that the 
S- band SA-2 system is being effectively used in 
North Vietnam, the advantage to be gained by the 
introduction of a new system into North Vietnam 
would not seem to compensate for the risks involved. 

j . Looking ahead to FY 70 it does not appear 
likely that the North Vietnamese will appreciably 
increase foreign in-country assistance. The 
inherent mistrust of foreigners on the part of the 
North Vietnamese and their intense nationalistic 
fee l ing would seem to preclude an appreciable 
increase in foreign nationals in North Vietnam 
except under extreme circumstances even though 
such assistance has been offered by the Bloc Nations . 

3. (S) Pilot Training 

a . As modern and complex aircraft . are i ntroduced 
into t~e North Vietnamese Air Force , the requi=e
ment t o support, control and operate these aircraft 
focuses attention on NVN air crew and technical 
training programs. 

b. At present there is no firm evidence of the 
nature and scope of such programs . As early as 
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1
5? ~he North Vietnamese embaued on an air 

tr,alnl.ng program similar in many respectz ~0 
those of other emerging nations. There seemed ~o 
be three phases: First, a limited basic pilot 
tr.aining program in North Vietnam; second, the 
d~spatching of personnel-first to Communis t Chir.a 
and then to the Soviet Union-for f light crew ar;= 
s~pport personnel training; and third, more 
advanced instruction in North Vietnam initially 
under the ausoice of Communist China but more 
recently the Soviet Union. 

I c. Little is known of the duration of the 
Communist China sponsored flight training program 
but it was no doubt long enough to check pilots out 
on transport aircraft. 

I d. The first reports of Soviet involvement in 
the NVN pilot training program were received in 
] 962. The student pilots were reported to be 20 
~o 27 years old and to have strong Communist 
~eanings. The training program was reported to 
last from three to five years including jet 
training and culminating in MIG-21/FISHBED and . 
IL-28/BEAGLE checkout. The length of the training 
program is due to the fact that the North Vietnamese 
have never specialized in aviation and a great deal 
I 
of time is required to impart the knowledge of 
modern military technical equipment ·to them. 

I e. The n~ber of North Vietnamese in all phases 
of air training .in 1963 reportedly totaled 300 to 
1400 with 100 of these being student pilots and the 
iremainder involved in maintenance and the air crew 
training. From 1963 to 1966, the program most 
likely emphasized the transition of pilots into 
higher performance aircraft rather than an 
appreciable increase in numbers of trainees. 
Based on recent AOB, the current ratio of pilots 
to fighter aircraft is about two to one. 

f. There are indications of a relatively good 
maintenance capability and minimally adequate 
flying time for maintainin~ MIG pilot proficiency. 
However, when the over-all MIG flying activity is 
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_ack in :he c~oad c::>nceot of r.ow best to use t~e 
~ighter force which giv~s all indication of being 
opera tionally ready. 

g. 3ased on most :-ecent flight activity, NVN 
9ilots are expected to become more aggressive in 
their engagements with US aircraft particularly 
r:connaissance airc=aft . 

h. Current estimates are that there are 124 
NVN pilots in North Vietnam. Of this to tal, 35 
are probably qualified in MIG- 2ls. 

i. Based on a daily sortie rate of 15 per 
aircraft, it is es~imated that pilots in North 
Vietnam are averaging about five hours per month 
flight time . 
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ANNEX 

WEATHER FACTORS 

1 . (C) Weather affects aircraft combat opera~~cns 
chiefly by its i nteraction with enemy defenses. As 
enemy defenses increase in effectiveness, the effect 
of weather on successful ·air operations becomes increas
ingly important. 

2. (C) The climate of North Vietnam is monsoonal in 
nature but is modified by the country's topography and 
geographic position. Generally speaking, the climate 
is characterized by two major seasons: the southwest 
monsoon (mid-May to mid-September) and the northeast 
monsoon (November through February). There are two 
short transitional seasons between the two monsoonal 
periods. (See TABs ·A through D) 

3. (C) The two major topographic influences affecting 
North Vietnam's climate are first, the low-lying delta 
regions and second, the mountains. The effects of high 
winds, storm tides and river nooding are easily felt 
in the delta region. The mountains, particularly the 
Chaine Annamitique, exert an important climatic effect 
in bl"ocking most air flow during the southwest monsoon 
and in precipitating large amounts of moisture during 
the northeast .monsoon. The orientation of this same 
mountain chain causes a decided variation in the North 
Vietnam precipitation pattern during the northeast mon
soon with maximum rainfall received during July and 
Augus t north of Thanh Hoa (19° 480N, 10~ 470E) and max
imum precipitation south of that area during September 
and October. 

4. (C) Mean cloudiness is high throughout North Vietnam 
and is generally most extensive near the coast and least 
in the northern and northwestern portions of the country. 
Aircraft flying at high altitudes over North Vietnam 
would encounter greatest cloudiness from January through 
Apr~l and least cloudiness can be expected from September 
through November. This latter ueriod is therefore the 
best time of t~e year for conducting most air-to-ground 
operations. The excessive low cloudiness which covers 
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North ~ietnam t hroughout most of th~ year c ~n~t l tut~s 
a defini te hazard to l ow level operations due ?art. i 
cularl~y to the necessity to maintain v i sual !'eference 
with the ground i n order to evade SA-2 missiles. 

5. I< C) In general, surface visi ~ili ty i s f~irly good 
during most of the year except dur1ng the per1ods of 
prolonged foggy weather which are prevalent during 
the northeast monsoon from November t hrough February. 
This i s particularly so over th.e delta region, the 
coastal plains and the highlands east of the Red River. 
Unfavorable visibility conditions exist throughout t he 
area most frequently in the early morning hours when 
fog reduces visibility below two and one-half miles. Con
ditio~s improve as the day progresses and most favorable 
visibilities occur by mid-afternoon. In the southern 
half of the area the worst period for conducting air
t o- ground operations is the autumn transitional peri od. 
In general, visibility for low level air operations 
wouldl be best during the latter part or the morning 
during the period of the southwest monsoon. 

6.1 (C) Typhoons and severe thunderstorms are exper..: 
ienced in North Vietnam. On the average, two typhoons 
per y;ear hit North Vietnam entering the Gulf of Tonkin 
from ~he South China Sea and bringing widespread low 
cloudiness , heavy precipitation and high winds. While 
typhoens are a threat from as early as March into the 
first part of November, severe thunderstorms occur 
throughout the year and are characterized by heavy rain, 
turbulence, hail, and strong gusty winds. 

. 7 .I (C) Since the North Vietnamese know in general 
what 1our weather minimums are, they can expect and pr~
pare lfor air attack on days with favorable flying wea
ther . Listed below are typical weather minimums required 
by tactical commanders fo r visual ordnance delivery in 
selected areas of Southeast Asia: 

Hanoi 
Vinh 
Da Nang 
Saigon 
Laos 
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5 mi. 
5 mi. 
5 mi. 
5 mi. 
5 mi. 
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10,000 ft. 
8,000 ft . 
1 '500 ft. 
1 '500 ft. 
1 '500 ft. 
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: . (C J The ~~fo~maticn ;~esented above !~ based c~ 
~ 2-~~atologic&.l .:. :!fcrma': ::::: gathe!'~d betvreen 1950 and 
i 363 ana is presumed val id for p~anning purposes thr ough 
:: 70 . No significant changes are expected in the 
'lv r.: r - all meteorlogical/ climatological picture through 
~.· -:s.-\ 
• - I - . 

9. (C) Weather fac tors also apply when considering 
the ability of Nor th Vietnam to perform logistic func 
tions . 'While these capabiliti.es fluctuate, i t is not 
necessarily true that poor t rafficability i s coi ncident 
with poor flying conditions. ( See TABs E through G) 
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LOGI3!I:3 AND 3 lTf?OF.I 

(~) =o,.~g t o'.L...., Q i 1 !) nd i· -- ;,r~"'!l..,-e 
, _ · x-- n a r -- nxr· · · • 

a. All Petroleum Oil and Lubrican~s (?01) in 
North Vietnam ::1us~ be imported. Nearly all of the 
!~L arriving in North Vietnam comes by sea through 
~aiphong . The unloading time is about 20 days for 
large tankers and five days for s~all tankers . 03 
air s~rikes destroyed 61 percent of the total NVN 
POL storage capacity. Since the extensive US 
strikes an POL facilities, North Vietnam has 
shifted to a costly and increasin~ly extensive 
system of dispersed storage, but has been able to 
meet its requirements without significantly 
curtailing military operations. 

b. Once POL is in the country, the flow continues 
by way of rail, water, and trucks to transport, 
distribution is made to selected refueling points 
and storage areas. 

c . Because of the restrictions to US air strikes 
in and around the Hanoi and Haiphong area, the 
North Vietnamese are able to import, disperse and 
distribute vitally needed POL . 

2. (3) Ele~tric ?ower 

a. Development of electric power in North Vietna~ 
has had high priority in support of the lir-i:ed 
industrial economy and a prerequisite for industrial 
expansion. Establishment of electric power capaci:y 
has been concentrated in the Hanoi- Haiphong region. 
This effort has been contingent on aid from communist 
countries, particularly Communist China and the. 
Soviet Union. 

b . The electric power industry is government 
owned and in May 1966 had an estimated installed 
capacity of 140,000 kw • . 

c. Although the country's waterpower potential 
is estimated at 13,600,000 kw, development of the 
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sEcid 
/ I ccunt.r~t•:: ~::!.~cr,:-ic ~o,,:-:-r ·.-:a!! i.:-.: -. i~::. :,: -:: ::..:·'=~-. ':rl 
tow~rd building coai- cur~in~ th~r~al po~~r ;l~~~~ 
h

. I . ~ _., ..., ~ _t.' • 
\or 1cn account :or 7 i n~rc'9r:: o! -r~e entl:·e 
caoaci ty. The r:!!lainine tr~:-ee oe'I cent i~ sun-:li-:d 
by.~ydroelectric generaiion with 1:-:-igation ~~ejects 
utilizing one percent of this. 

d
l Th 1 · · f· · · k · • e on y s1gn1 1cant transmlSSlOn networ 1s 

centered on Hanoi and integrates eight major 
the~mal power plants which account for about three
qua~rters of the total national capacity. The 
ne~work is small, mainly composed of single line 
corlnec~ions radiating from the capital area and 
controlled by a single major transformer and 
s·111i tching station (Dong Anh) about 10 KH north of 
the city. This converging of the few important 
tr~nsmission lines seriously restricts the possi
bility of alternate sources of supply in the 
event of equipment failure. The limi~ed extent of 
t he ne~work and its design has required erection 
of! only a small number of sub-stations. Trans
mission connections are by overhead lines, carried 
la~rgely by prestressed concrete supports and steel 

I 

towers. 
I e. The industrial sector of the economy is the 

p~incipal user of electrical power (estimated 90 
percent of the total) and the bulk of industrial 
use is in the Hanoi-Haiphong area. 

I f. Most major electrical development projects 
will probably be delayed due to the possibilitY of 
damage by air strikes. The highest priority is 
rehabilitation of the damaged Uong Bi power plant 
which was the main baseload installation in the 
Hanoi- Haiphong complex. If necessary repairs are 
~der~aken it would be possible to resume operation 
there within three months . 

I g. The main ~lectric power project under 
qonstruction in North Vietnam is the Lang Chi 
hydroelectric power plant at Thac Ba . Its 
planned capacity of 112,500 kw is three-quarters 
of the May 1966 total for the entire country . 
This plant is being built with Soviet aid. No 
construction actuallY has been noted there in the 
past six months. 
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~l~c:~~=~- ;~~~r =~nsci:~ =~~!~ -·. ~ - . . . . . 
=~ ~~ :~rougn ~e~ =~~~=~~:::~~ ~~one :ioub~e i~ 

snd ~i th re~~i~s of da~a~ed ~sci:i:ies could ~~ . . . :. ~ 3 1"\ '"'0 :r . ::: . . . . ' . .--- ragr:: as ~-= ,>.~v ..•• ·;. 1.: :::..s es i:.!.:::a i:.eC ~::at :::: 
?Y. 70 elect~i: newer caoaci :·; could. ~eact 3J·J. ·:·J·: 
kw if the hydro~lec:ric.powe~ plan: o~ :he Slack 
~iver at Eoa 3inh is const~ucteci. 

a . ;.:ajor ::.ilitary equipment for !·ioro::h Vietna:r. 
has j een delivered via the Chinese rail syste~. 
Airc!'aft, .3At1 equipment, and O"Cher bulky ~ili tary 
ite~s are believed to have been delivered 07erland. 
Most of the military equipment in North Vietnam 
has been delivered in this fashion by the 3ovi~t 
~Jnion with China resoonsi ble for les ~er ouan ti ties. 
Eastern Europe has piayed a negligible r·ole. Both 
>1oscow and Peking have openly stated that r.:ili -:ary 
:::aterial is transported by the overland route 
through China. 

b. Available information on shipping to North 
Vie~nam shows no firm evidence that weapons syste~s 
have been delivered by sea. Observers i~ NVN ports 
have not reported evidence of the security pre
c~utions that such shipments would probably entail. 
The size of cargoes carried by ships in this trade 
indicates that they are non-military because in 
general the. bulky nature of military cargoes except 
f or ammunition and small arms results in lightly 
laden ships . The only lightly loaded ships coming 
into North Vietnam thus far have been identi~ied R~ 
vehicle carriers. 

c. Although there has been con~estion and d~lay 
f rom time to ti~e at Haiphong, that port could 
handle a substantial volume of ~ilitary ship~ents 
withou~ reducing commercial :mport$. The conges:~or. 
results in warehouse and dock congestion due to a 
shor~age of trucks to move the material from t~e 
port area . 

d. As Sino-3oviet relations deteriorate tr.~r~ has 
~een an i~crease in the volu~e of reoorts tha~ 
- . t . 1 ~ . t ... N . ·r. . . Ch . ..)ov1e rc.~- s .. lp:::en s ... o ortn \ letnaT: v1a .1na 
have been prohibited. I f the Soviet role we re 
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desi:-e tc &dd nevT weapons systems c :- supply addi t:~:1al 
auantit:'-es of weapons. The delivery of these bulky 
systems ;.JOuld result in added C Ongest~C~ in t he 
Haiphong ·port. · 

e. Current estimates indicate that rail imnor~s 
to North Vietnam of weanons combat eaui~ment and 
ammunition duri~1g 1966 amounted to 24o , OO!) MT. Of 
this ~otal the 3oviet Union is estimated to have 
provided 185, 000 MT with the r emainder furnished 
by China. This equates to an average of about 2S 
freight cars per day with one or two cars devoted 
to SA- 2 missiles based on !our SA- 2s per car and 
a mcn:hly expenditure rate of 150-160 missiles. 

f. It i £ estimated that at least 42,000 MT of 
the dry cargo shipped from Soviet and East European 
sources was unidentified. Some of this cargo m~ght 
have been military iespite the fact that, to date, 
concrete evidence to support this conclusion is 
lacking . 

4- . · ( S) Pro.jected Military Sunnort 

a . The Soviet commitment in North Vietnam has 
been conditioned largely by the conflict between 
Moscow ·and Peking and this promises to be the 
chief nolitical consideration in the immediate 
future: The Soviet Union has thus far refused tc 
respond to Chinese provocati on and b~eak diplomatic 
relations. This is believed due to the ~roblems 
t hat might arise concerning the rail transit of 
Soviet ttili tar y ~-upplies through China t o Nor th 
Vietnam. One such probl em could wel l be the risk 
of a possible Soviet - United States confrontation 
on the high seas. It should be noted that a 
complete break in Sino-Soviet state relations 
would not necessar ily bring an end to the delivery 
o f Russian military supplies by rail thr ough 
China although it woul d make the possibili ty more 
likely. 3ased on the c~rent estimated t~ends i n 
ammunition expenditur e rate, it is expected that 
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b . Continued ~ir s~r:k~s en the ~oads! tr~dges, 
and ~~11 lines of Nort~ Vietnam will serve t o 
increase the distribution problem for t he North 
Vietr.amese and contribute o:::- add ~o pert :ongest!.on. 

c . If the northeast rail line was inte:::-d!cted to t he 
~cint of significantly reducing rail imports, ~here 
would probably be a 30 to 60 day lag between inter
diction and arrival of military goods i n North Vietnam 
by sea. The delay i~ based on shipping time and the 
time required to divert goods already processed for 
rail shipment. 

5. (S) AAA Gun Lo~istics Data 

a . Data contained in Table 1 represents data 
extracted from collateral ~ources pertaining ~o 
Soviet and Warsaw Pact air defense units. It is 
believed that this information is current and is 
pert:nent t o air defense units in North Vietnam as 
well. 

b. Weapon tubes may be used after the theoretical 
tube life has been reached; however, such use will 
result in reduced accuracy and effectiveness. Exces
sive tube wear causes projectiles to tumble thereby 
reducing range as well as accuracy in azimuth. 

c. The term "day of fire" represents the number of 
r ounds planned to be fired PER TUBE PER DAY. This 
figure logically ~hanges from day to day depending 
upon the number of raids. The figure i ndicated ~ n 
Table 1 is based on an average t aken over a year ' s 
time. 
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BAR.;EL 

3arrel Tube Life Nr Barrels 3arrel ?:.ck 
\·,!~s'.Jon ·:: t 1:: Nr ?.ds ?er ~~ck 

12.7 27 . 77 5,000 4 

11,. . 5 31.6 5,000 4 

37- mm 262 10,000 1 

57-mm 728 600-1000 1 

85- mm 452,2/ 2,800 1 

100- mm 3,307 2,800 1 

~ 

Basic Day of Nr Rd 
Load Fire Packed per 

12:7 3,000 ·20 170 

14.5 3,000 20 80 

37- mm l 60 8 30 

57- mm 120 6 5 

85- mm 140 6 4 

100- mm 140 6 2 

~/ Uses replaceable barrel liner 
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150 lb 

175 lb 

332 lb 

810 lb 

1000 lb 

4-JOO .!.. ~ 

Sox Wt - lb 

L .. 

65 

66 

147 

108 

183 

180 
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~FFECT3 rJ F ?.=:~vCTI0?~3 T'J IHPO?:Th'II C•!; 
AND RE.SU?~LY ON INN ~Irt DEFEil3E 

1 . (S) Th~ NVN A:'"r !Jefer1se System :s t otally dependent 
·~;on external logis·:ic support . A critical si tuatio:1 
v!C:lld therefore develop if this aid were curtailed or 
substantiall y reduced. 

2 . (S) The possibility of estimating with accuracy 
the exact effec t of such an action is difficult due to 
t he following unknown or uncer tain factors: 

a . Quantities of specific material importe~ rou
tinely are not known with accuracy. 

b. Exist~ng stockpiles of missiles, AAA amm~ition 
and· spare parts for equipment are unknown. 

c. AAA expenditure rates are uncertain. Best 
estimates presently indicate an average expenditure 
rate of 18 , 000 metric tons per month . . 

3. (S) A sustained reduction of 60 or 80 percent in 
external logistic support to North Vietnam would probably 
ef~~c : the air defense system equally as follows: 

a . Utili.Z:ation and effectiveness of EW/GCI and 
fire control radar equipment (including FAN SONG) 
would decrease as availability of spare parts decreased. 
Early warning systems would probably show littl~ short 
time effect of the reduction due to duplicatior.~ of 
equipment coverage and probable information, ~t l~ast 
on targets above 10 ,000 feet, passed to Hanoi by 
CHICOM radar coverage . Fire control radars would 
decrQ&se in coverage as essential components fail. 
Qver-all1 radar equipment, being non- consumable, 
would reflect the least change due to importation 
restrictions. 

b. Reduction in POL imports would impact heaviiy 
upon the jet fighter forc e and would probably res~lt 
in a curtailment of training activities as a fuel 
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. ccnL rvaticn measure ;rhic!:l :.n tt:=n would degrade che 
~l r j intercept_ capability. -

c . The SA-2 f!ring rate would decline as the in
country stockpile reduced. Current stock level and 
rate of importation is unknown. Over the past six 
mon~ths missile firings have averaged :153 per month. 
A. r·ough estimate based in part on So,·iet dcctrine 
wo-dld indicate an in-country resource· of 1260 missiles. 
At jthe current level of air activity and present 
monthly firing averages it would appear that about 
nine months supply ·)f SA-2s may be in North Vietnam. 
If lcurrent imports maintain whatever stockpile is in 
being, about 150 missiles must be delivered on a 
mo~thly av~rage. A 60 perc~nt reduction in pure 
mathematical terms would allow 60 missiles per month 
to jenter North Vietnam, extending the stockpile, under 
current firing rates, slightly less than one-third of 
an! average firing month each month. An 80 percent 
r~duction would in the pure sense allow 30 SA-2s or 
one-fifth of an average month's firings. If current 
estimates of SA-2 in-country resources are correct, 
anj over-all capability exists to sustain current fir
ing rates for 10 months with an 80 percent reduction 
and 12 months with a 60 percent reduction in importa
ti9n. Of course, whatever statistical analysis made 
wi~l be invalid as conservation and selectivity in 
filring begin to appear in SAM tactics. 

d. AAA fire would quite likely revert to a more 
disciplined radar controlled type of fire rather than 
the barrage type now commonly encountered. The inten
sity of AAA/ AW fire would probably decrease with the 
stock level as -conservation measures are applied. The 
present ' stock level of AAA ammunition is unknown. The 
tqtal Soviet basic load for all AAA weapons in North 
Vietnam is estimated at 9390 MT. This Soviet doc
trine plans for approximately 20 days of firing in 
a j combat condition. Current estimates, based on 
incomplete firing data, would equate to the annual 
i~port of 220,000 MT or 18,300 MT per month to sustain 
this firing rate. A reduction of 60 percent in AAA 
~unition imports would reduce monthly average 
imports to less than one Soviet basic load and a 
reduction of 80 percent to about one-third of a Soviet 
basic load. 
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4 . ( S) St.crage capaci ti.es, ~t8ck l-2vel and c~r:s;.un;: 
t : on ~ates fe r jet fuel and aviati on gas are est:mated 
· 1 '-' t -- · rt· s a~e no+ "' ""c ~.ont,·· ~d.o~+ ; &-~ .. -;.., c· oe o·vl . :.on :1.!.Y 2-.mpo _ _ " ~- --=-· -J - -·· ¥- ... ~cal~ - · 

Jet 

Stcrag-2 c ~oacity 
85% c n-hana inventory 
Monthly requir ement 

AV/ Gas 

Storage capacity 
8)% on- hand i~ventory 
Monthly requirement 

~ 1 ~ 235 MTs 
9, 5.50 MTs 
1 ,300 MTs 

82'J MTs 
697 MTs 
86 MTs 

Estimated on- hand inventories versus monthly requirements 
indicate that without resupply current air activity could 
be ma intained for approximately seven months . This per
iod could be reduced if on-base POL storage facilit ies 
were destroyed . 

5. (S) A ~oncerted effort is pr esently being directed 
to the p~oblem of filling the existing intell igence gap 
relative to impor tation and levels of storage of military 
hardware and consumables. 
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SYS'I'EM :>EFICIENCIES AND 'ftJLNERf..3!l.ITIE:: 

1 . (S) The NVN Air Defense System! while functioning 
at ~ significant level cf effectiveness considering i ts 
rapid growth; has certain facets which appear vulnerable 
to disruption. 

a. A major vulnerability is the lcgistic system. 
All components of the .complex are or have been 
i mported. North Vietnam has little or no capability 
to produce original or replacement parts except for 
foundry or machine tool products. Damage and destruc
tion to all parts of the system must be countered by 
importation or use o f in-country reserves . The rail 
and nort facilities in North Vietnam process all but 
t he air delivered material and therefore render the 
air defense system vulnerable, at least over the 
long term, t o a stoppage of material support. 

b. In air defense communications, the probabl~ :1:<:: 
of radio to keeo Hanoi informed of the air situation 
is vulnerable to countermeasure of sufficient inten
sity and application • . 

c. During heavy US air operations, t he ability of 
North Vietnam to command and control all components 
in an efficient manner for maximum effect i s question
able. 

d. The vi tal components of the air defense syst~~ 
probably revel ve around Air Defense Headquarters ·t~hich 
~s believed to be at Bac Mai ai~field. Comnonent 
commanders or duty ccmmanders may operate from this 
location. In o rder to receive warning of US air 
activity, they require timely and accurate inputs 
from radar stations probably through intermediate 
command or filter centers. These centers perform a 
key function, in that radar duplication v;ould allov! 
the center to function even with casual ties in suo
ordinate radar equipment. 
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I 2. (S) In the SA- 2 system there is a critical 

requir~men~ t o assemble and t est missiles . This is 
performed with sophisticated testing equipment in 
mobile vans or stationary facilities . Periodic test 
ing i s required for ready missiles . The loss of this 
tes~ing capability could seriously affect the missile 
d2fens:es. Only three such facilities have been identi
f~~i · and confirmed to date and others are believed to 
ex~st . 

3. " ( S ) POL remains a prime requirement for aircraft 
as we] l as motor operated support such as diesel power 
generation and mobile support equipment . 
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i . ( S j Pr~s~nt~y the US military actior.~ against 
iJcr ti: Vi etnain are limited by certain c::nstraints. ::!::1 
general these constraints prohibit crdnance delivery 
~:1 tha cities of Hanoi and Haiphong, the CHICOM/NVi·1 
border areas and primary airfields as well as the min~r.g 
of Haiphong harbor. Should the United States decide to 
increase the level of offensive activity by gradual, 
sel~ct:ve, or complete lifting of these constraints, 
considerable attention would be focused on world reac
tions and ootential counteractions. Particular areas 
of ccncern-would be the reactions of North Vietnam, 
China and the Soviet Union, and majcr Free World coun
t!'ies . The timing of possible actions and the rate at 
which they might be applied has not be~n addressed as 
it l s an unknown factor . 

2 . (3)Free World . Many of the actions taken ty the 
United States in a limited expansion of it~ air actions, 
though moderate, ~ould be recognized by news media as 
beyond present self-imposed restrictions, and thus charge
able as "escalation" or "widening of the war" by those 
who choose to do so . Denunciations of the United States, 
independent· action in the United Nations, and other 
political protest activities might be forthcoming as a 
result of a change in US actions in Vietnam. The amount 
and t~ne o f Free World criticism and denunciations would 
be i~ direct proportion to the degree of expansion of 
the US effort. It is unlikely, however, that any Free 
Wo r ld ccuntr~t will modify adversely its bilateral rela
t ions with the United States or change its policy to 
the point of off ering significantly greater political 
or material support to the Vietnames e communists. 

3. (S) Communist World 

a. North Vietnam. Intensified US act:.ons under a 
p~ogram cf limited expansion, would probably not, :n 
and of themselves, cause any basic change in NVN 
pol icy . They probably would wait to j udge the effec:~ 
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/uf Lmi t"d ac tJ.on befor e cons1aering any basCo ohange 
in lthe.Lr policy toward the war. ~anoi 1 s pr o;- aganda 
mac'hlne cot·.ld be expected to mount an outcry at each 
indication of increased escalation. Nor~h Vietnam 
woUld be very likely to endure gradually i ncreased 
US !pressures for a while hoping that international 
and domestic i~fluences would induce the United States 
to jrelent.· However, i f the United States maintained 
these increased pressures and no · relief appeared in 
sight, t he NVN leadership might consider that a basic 
policy review was required and that some form of 
ne~otiations might be iri their best interests. 3eing 
aware of the fact that the expressed US policy is not 
to j destroy the NVN government, they might hope to 
achieve immediate relief from the military pressures 
asj well as reach an acceptable longer range solution 
through negotiation. However, prior to reaching this 
position, North Vietnam might de-escalate in hopes that 
th1e United States would do the same. Another !N~l actio!! in the opposite direction and prior to reachi ng any 

· siltuation that would force negotiation, might well be 
to invit·e s'till greater Soviet and CHICOM participation 
in order to avoid being put into a pos ition of being 
f orced to negotiate. 

b. Communist China 

( 1) Peking would react noisily to limited 
increases in the scope of US attacks, but it is 
unlikely that the Chinese response would go beyond 
propaganda blasts and possible attempts to increase 
logistic support for Hanoi. Air defenses in South 
China would continue to be strengthened. Additional 
Chinese air defense troops, if needed and requested, 
would be deployed to North Vietnam. I t is no t 
likely, however, t hat Peking or Hanoi would con
sider the situation critical enough to call for 
overt .intervention of Chinese combat forces. The 
Chinese, however, almost certainly would attempt 
to increase the level of logistic support in an 
effort to compensate for restrictions imposed on 
seaborne supply by the closure of Haiphong . 

(2) Under conditions of moderate US escalation, 
it i s not believed that t he Chinese would commi t 
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: r.trc;::iu :'J ~ubsta:-::.l..::l !'lumbers c·: Ch~.r.?se ~:-: ·..::1d 
~umbnt tro~~s i~tc N~rth V~et~am. Jnited 3 ~st~s 
actio~: could aggravate tension ever ~ol!c~ 
!ssue~ : n the current i~te~r.2l polit:cal 3tr~gg~ 7 
but \.;:mld be unlikelj" tc prove ciecis!ve :..:: t:~ 
ping the bala;.c~ tc one ~a~tion c~ ancth~r. :~:
:::;ure cf NVN pcrts ..,,ould t-:n:i t:- g.i ve China almcst 
comnlete control over aid to North V:etnam a~d 
further increase CHICOM leverage over Hanoi at 
the exnense of the influence of the rest of the 
communist world . 

(3) If all current constraints upon U3 actions 
in North Vietnam were lifted, China would pro
bably build up its combat f orces in the Sou~h 
China area opposite North Vietnam and Laos. Such 
a b~ild-up ~ould include infantry, aircraft, FT 
boats and probably some submarines. Some units 
could be placed in North Vietnam against the pos
sibility of a US invasion of North Vietnam. The 
possibility also exists that NVN aircraft could 
ooerate from South China airfields but communist 
experience shows a greater preference for AAA and 
SAMs in the air defense role . 

(4) Finally, the possibility must be considered 
that Red China could use increased US involvement 
in an attemot to divert some of the attention cf 
the Chinese-people from internal difficulties by 
a more open involvement in North Vietnam. In 
addition, the possibility exists that China might 
create some diversionary actions opposite Taiwan 
or in Northern Thailand and Laos, which would g~n
~rally fall far short of open hostilities i~ those 
areas. 

c. ?oviet 

(1) Under conditions of limited US expansion, 
Moscow, of course, would denounce the United States 
for intensifying its "policy of aggression" in 
Southeast Asia. The Soviets would seek tc marshal 
world opin:on against any blocking of Haiphcng 
port by attempting to show that US actior.~ were 
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-:; violation of ~::e :~:-eedo~ tJ: :je se:.: . :::e~· 
would p:'obatly a::e~p~ to increase :~eir ~e~d 
and E-ir ship:nents t~ Hori:h Viei:!:!a:. a::= ·::ould 
continue to ~ake sea sr.iDments to the extent 
p;ossible through Cam Pha· and :ion Ga i and by 
t ransshipment through Chinese communist ports. 
Hoscow would increase its propaganda against 
the U3 bombing activity in direct proportion to 
t he degree that the bombing included additional 
civilian targets. They would renew pledges of 
support to Hanoi, anc ~ight respond i n some 
demonstrative way to reauests for more aid in 
air defense.· This might not include a more overt 
involvement of Soviet oersonnel in military and 
~echnical advisory and-support roles in North 
\ 1etnam. 

1 ( 2 ) In the event of a moderate escalation of 
1US efforts, the Soviets would urgently seek to 
ascertain the NVN attitude· toward a poli tical 
se ttlement and toward Chinese intervention. 
The Soviets are committed to aid North Vietna~ ~na 
t o help defend it against air attacks, but they 
would recognize their continued inability to do so 
effectively. However, they would probably have 
little choice po~itically but to try to meet 
Vie tnamese requests for assistance, though they 
\·!Ould continue to avoid overt involvement in the 
conflict and seek t o prevent a direct military 
confrontation with the United States. 

( 3) Soviet reaction to a complete lifting of 
constraints of United States actions would be 
mainly propaganda. Their two major themes vmuld 
be accusations that the United 3tates was expanding 
the war into Laos and was escalating the conflict 
by bombing the airfields . This l ast t actic woW.a 
create personal bitterness because of the Soviet 
commitment to build a viable air defense system 
in North .Vietnam. However, because their sea
borne aid would have been cut cff due to the 
closure of the ports or require transshipment 
through China, with the latter's cooperation, 
the Soviets might privately advise the North 
Vietnamese to de-escalate the conflict. 
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:;or ::: '! 1 e :::a:7iese ~·.'OUlC. proca:).!.~· ca11 :.:.pan 
:he c~:r.:o ;.: to allo~·.' .3ovi e: s.id :~ be -::-an~

~hipped by reil ttrouE~ China i:: tte interest 
of suppor-ti!"!g a '' com~0!1 cause. " :he .3o,Jie:s 
would be f orced :o rely comple~ely on Chinese 
coooeration :or f~rther t~ansshirme~t exceot 
:'or· a · very l imited amount of aid. which couid be 
airli~ted by alternate air routes. I~ this 
instance ':he 5o•Tie ts would face a choice be tween 
ter~inating their aid ( and perhaps their influence 
in Hanoi) and ~aking political concessions to 
the Chinese to gain their cooperation for 
t ransi t ttroueh China . In either instance 
the .Soviet Position would be de~raded. Actual 
3oviet invoivement would probably be confined 
to assisting NVN forces with additional Soviet 
:-r:ilitar y and technical volunteer adYisors. 
>!any areas of United S ta tes - Sovie t cooperation 
would be seriously affected and probably result 
in an across - the- board deterioration of relations 
be tv:een the t'I.·!O nations . 
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or nun-existent . 
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a . All r~dar sites are not ;csit i vely i d~ntif~~d 
and/ 0r located in aerial photography . 

b . Filter cen~ers are not pos:t:vely identif:ed 
and/or l ocated in aer ial photography. 

c . An accurate identification or assessment of 
the material being impor~ed as well a s the means cf 
:mpor~ation is no~ possible a t this time. 

d . An accurate identification or as s essment of 
:n- ccuntry reserves of mili tary material is not pos 
sible at this time. 

e . The precise location or all SAM support~ assembly , 
test, and check- out facilities is not known . 

2 . (S) There appears to be a lack of coordinated ~ffort 
to collate SIGINT and operational intelligence i :1 crd~r 
to pr ovide in- depth operational and intelligenc~ ~nalysis 
on t he performance and effectiveness of bc..th '13 ~nd trvN 
tactics . This analysis probably has the most ! mm&diate 
appli cation at the t actical level . 
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CONCL:J3IONS 

- · ( .3) F.n analysis of :he quanti:j· . ~uali':y, 
o":Jer:.'tion. and effectiveness of th~ i·!VN J..ir 
:~fense System provides the fol~o~i~g c~nclusions : 

a. The system provides co~plete surveil_ance 
and early warning coverage for Nort~ Vietnam and 
=>ordering areas . 

b. ~adar and AAA presently shows considerable 
density allowing for absorption of heavy losses 
and damage without immediate degradation of 
effectiveness. 

c. SAM defenses are expanding. \·I ide spread 
~onstruction of prepared launching sites allows 
for frequent, short range, relocations to hinder 

.detection and attack with minimal loss of 
effectiveness . 

d. Jet aircraft are dispersing and airfield 
construction and improvement presently underway 
will provide an even greater dispersal. 

e . Command and control is adequate and 
improving . 

f . The amount of radar ecuioment provides a 
s ignificant ECCM capability.through the resulti~g 
multi-frequency spectrum available. 

g . All components con tribute to U3 losses v!i tr, 
the heaviest toll being taken by AAA and ground 
r· -~re. 

h . Nor th Vietnam is almost totally dependent 
on imports to develop, operate a~d maintain th~ir 
air defense system. 

i. North Vietna~ has a weak techni~al base f or 
i~digenous operation and maintenance of ~ost 
we apons systeT.s . :oreign assistance is required 
fo: :he near future . 

. · 
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=ili tar~· hardviare arr~.:.res in l~orth Vietnam t:: :-ail. 

I k. Intelligence i s available on a lar ge number 
:: air defense components such as radar s ites. cQm
=hn:.ca~ions facilities, and SAM sites, airfiei ds 
:: ·JL and militarY storage areas, 1:.nes of communica
:~ion, logistic facilitie::; and power sources . Huch 
:! this t arget base has already been targeted and 
~n additional l arge por~ion is kno\tln in suff~cient 
~etail to permit pho~ographic search r or at leas t 
~arget identification. 
I 1. Destruction or neutralization of vital elements 
:f the NVN a ir defense system \tlould have a degrading 
effect on the over all system performance. 

I m. Intelligence is available ~o suppor~ r eal - time 
~actical operations. The means of disseminati~n 
are in the development stage with some current 
applications existi ng. 

n. Future improvements will be in the qualit y of 
surveillance radar and quantity of AAA, fire contr ol 
radar, SAM battalions and MIG aircraft. 

o . The NVN Air Defense· System, as a system, vill 
be difficult to eliminate or starve unless maximum 
sus~ain~d eff orts are applied. 

J. 

p . Regardless of US pressure, Soviet and CHl(;Ol-1 
t echnical and advisory assistance will continue and 
?robably increase. 

q . h significant loss in intell-gence may result 
i f NVN Command and Contr ol and Elec~ronic Systems 
are destr oyed . 
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1 . · t1emo for CJCS 2S Janaa:-y 1967 ZI - S- 106/ t..P - 4. 
Manning of North Vietnamese Air Defenses. 

2. CINCPAC ltr 001235 30 July 1966 (S ) . SA-2 
Effectiveness. 

3. SI-S-1 04/AP-4. The North Vietnam Air Defense System. 

4. DIAAP-4 Fac t Sheets, ~forth Vietnam. 

5- DIAAP- 3A North Vietnam Radar Expansion. 

6. DIA Radar CEPs by type. 

7 . Factors Affecting Air Ops ••. J-3 Study Group (TS ) . 

8. DIAAP- 1-435-2-4- 66 INT POL Consumption in North 
Vietnam ( S) • 

9. JSTPS DASMC 66-44543 Air Defenses, Soviet and 
Asian Communist Blocs, JCS S10P (S). 

10 . NPIC/R-267/66 Southeast Asia Activity Report. 
Communications Facilities North Vietnam (C). 

11. DIAAP 3A7 PAF 210-0175/003 North Vietnam EOB (S). 

i2. 7AF-D1 0-66-01098 Air Defense System, North Vietnam (S ) . 

13 . JCS Southeast Asia Air Operations Study Group Report 
on Factors Affecting Combat Air Operations and Aircraft 
Losses in Southeast Asia (TS) November 1966. · 
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APPENDIX E 

WEAPON SYSTEMS ANJ MUNITIONS 

1. (S) · This appendix identifies selec~ed ~eapons 
systems, munitions, ~~d equipments which are avail
able or will be available in the future for use by 
United States Forces against all elements of the NVN 
Air Defense System. The purpose of this appendix is 
to provide sufficient detail on the characteristics, 
capabilities, and availability of these equipments to 
allow for preliminary recommendations for their future 
tac~ical employment and to identify poten~ial equipment 
shor~ages and dPficiencies. 

2. (S) The air defense threat is composed of air
borne intercept aircraft, antiaircraft artillery (AAA ) , 
small arms and automatic weapons, and surface-to-air 
missiles (SAM) . Essential to effective use of these 
hardware systems are the communications, radars, elec
tronics, personnel, and supplies necessary for their 
employment. The hardware considered . in this appendix 
is, therefore, any equipment capable of detecting, 
degrading, nullifying, or destroying any of the elements 
of the NVN Air Defense System. These include airborne 
platforms and systems, air-to-air and air-to-ground 
munitions, ·sensors, cameras, and passive and ac~ive 
electronic warfare equipment . 
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ANNEX ~ :o APPENDIX E 

AIRCRAFr 

1 . ( S) General 

a. The current inventory of aircraft available 
for use against North Vietnam include the follow
ing by general categories: 

FIGHTER ATTACK RECONNAISSANCE 

NAVY AIR FORCE NAVY AIR FORCE 

A- 1 H/J F-4C RA- 3B RF-1 01 
A-4-B/ C/ E F-105D RF-4-B RF-4c 
A- 6A RF:...8AJG 
F-ltB RA-5C 
F-8 

ELECTRONIC WARFARE 

BOMBER NAVY AIR FORCE 

AIR FORCE EA-1F EB-66B/C 
EA-3B EC-47 

B-52 EA-6A C-130AIB 
EF-10B RC-135 

EARLY WARNING AND CONTROL TANKERS 

NAVY AIR FORCE NAVY AIR FORCE 

E- 1B RC-1 21 D EKA-3B KC- 135A 
E-2A KA-3B 
EC-121M KC- 130 

b. Other aircraft in use in Southeast Asia such as 
the A-1E, F-5, F-100 and F-104, are not included in 
this discussion. The F-5 and the F-104 are not 
included in this section since they will not be in 

L 

the US inventory in Southeast Asia after FY 67. The 
other aircraft are particularly adapted to and are 
urgently required for close air support and in- country 
operations. They offer no advantages not present i n 
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the aircraft listed for use by US Forces against 
Nor tri Vie tnam. 

c J Unfortunately, t he present inventory aircraft 
have jproven quite vulnerable to small arms, auto
matic weapons, and l ight antiaircraft artillery. 
This jis due primarily to aircraft des ign criteria 
which has stressed aerodynamic and weapo.n system 
performance, ~eliability, and maintainability rather 
thanj combat survivability. There i s little evidence 
to indicate that this is not also true for the next 
generation of aircraft such as the F- 4D/ E/ J, A- 7A/D, 
and r he F-111AIB . 

2. (S) Aircraft Attrition 

J. A primary motivation for the NIGHT SONG Stucij' 
is t he potential for increased l osses of aircraft and 
pil dts in fut ure operations against North Vietnam, due 
to probable qualitative and quantitative improvements 
i n t he NVN Air Defense System. 

J. Analyses of aircraft losses in operations 
against North. Vietnam provide the following interest-
ing conclusions:• 

( 1) In spite of an effective and ~ver expand
ing NVN Air· Defense System, there has been a s~g
nificant downward trend in aircraft loss r ates on 
strike missions in North Vietnam. 

I ( 2) The loss rate due to hit- caused control fail 
ure has been significantly lower for ~he A-4 air
praft which has a mechanical back-up flight con-
trol system. 

• See Op-05W/OEG, December 1966, Analysis of US Navy, 
Marine Corps, and Air Force Fixed Wing Aircraft 
Damage and Losses in Southeast Asia (SECRET ) . 
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(3 ) The pilo: ~ecovery ratio has remained 
relatively ccnstant at 35 percent for aircraft 
lost over North Vietnam. 

(4) No statistically significant difference is 
apparent in the loss rate of single versus twin
engine aircraft. 

(5) The F-8 has a loss rate significantly 
higher than that of any other aircraft type on 
similar missions. The reasons are not known, 
but vulnerability of the control system is sus
pected. 

(6) F~r all aircraft, the average damage to 
loss ratio is 5.1 to 1. 

(7) Over 7D percent of aircraft combat losses 
have been due to automatic weapons and light AAA. 

(8) Aircrew recovery is a function of the time 
the aircraft remains controllable after being hit. 
The aircrew was recovered in 93 percent of the 
cases where the aircraft was controllable for five 
or more minutes. 

(9) Ninety percent of aircraft losses were due 
to hits below. ?,OOO'. Twenty-eight percent were 
below 1 ooo' . 

( 10) Seventy-six percent of Air Force and 70 
percent of Navy losses were during the attack 
phase with 25 percent AF and 23 percent Navy losses 
against bridge targets. 

(1 1 ) Fire associated losses accounted for 75 
percent of Air Force losses and 50 percent of Navy. 

3. (S) Aircraft Improvements 

a. In FY 68, the A-7A and F-4J will be available 
to the Navy and the F-4D to the Air Force. The A-7A 
will offer an increased fleXibility for interdiction 
because of its large number of external stores sta
tions and greater fuel capacity. The F-4J i s a higher 
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I sE# 
oerl ormance follow-on t o the F-:B and incoroorate~ a l 'ook-down caoabili ty in its radar systems ·. The 
Ai~ Force F-4D.will have an improved air-to-ground 
weapons delivery capability due to its weapon release 
co~puter, l ead computing stabilized optical sight, 
and air-to- ground radar ranging. 

/b. After FY 68, the F-111A, A- 7D, and F-4E will 
begin entering the Air Force inventory. The F-111A 
will have extend~d range and will provide for all
weather operations in support of interdicti on effor'ts 
ana air-to-air combat. It will be capable of the 
full spectrum of non-nuclea.r missions. The A-7D 
isl a light attack fighter with an extended radius 
of! action or long loiter time over the target area. 
Eight external stores staticns will allow it to car
r~ wide variety of conventional ordnance in loads 
up to 15,000 pounds for air-to-surface visual wea'ther 
delivery. The F-4E will have an improved air-to-air 
capability with the addition of an internal 20mm 
cannon, the APQ-120 Fire Control System~ an optical. 
sight, and improved J-79 engines • 

. c. The lntroduction ot.' E-2B will provide an 
~proved carrier-based early warning and control ai:
craft, with extensive electronics and communications 
equipment. The EA-6B will be available in FY 70 wi th 
primary mission of tactical jamming and/ or dece? tion 
o;f early warning, acquisition, and track-while-scan 
radar. 

d. The major improvements forthcoming in the air
craft posture are the increase in electronic warfare 
P, latforms with greater sophistication in detection 
and j amming capability, and system improvements for 
greater accuracy and capability in air-to-ground and 
air-to-air munitions delivery. In all categories of 
air-to-air, bombing, reconnaissance, .re-fUeling, and 
electronic warfare, the major equipment deficiencies 
~nd shortages exist in the systems carried aboard 
~he aircraft and not in the availability and charac
teristics of the aircraft themselves. 
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Greater accuracy 1n weapons delivery (day, night~ and 
all-weather ) i s an urgent requirement not presently 
limited by the airborne platform, but by the quality 
and availability of the avionic and ground systems . 
Systems to increase bombing accuracy (day, night, and 
all-weather ) should be expedited on an urgent basis for 
incorporation in aircraft now in production. 

a. A6A. An increase in all-weather at tack capa
bility is required in order to : 

(1) Haintain strike effort during bad weather 
periods (N VN attack sorties decreased by 48 percent 
during November and December 1966 as compared to 
relatively good weather months of August and Sep
tember ) . 

(2) Maintain a unifdrmly distributed and con
tinuous interdiction effort. 

An increase in the A6 force levels will help to satisfy 
the requirement as soon, and as effectively and inex
pensively as possible. For instance, analysis indicates 
that a 33 percent increase in the A6A Carrier Air Wing 
Complement (from nine to twelve airplanes) resUlts in a 
66 percent increase in sorties and a 20 percent increase 
in sortie rates. The primary factor seems to be that 
the increase in aircraft does not result in a corres
ponding increase in aircraft down for supply and main
tenance. According to CINCPACFLT• the typical account
ability of assigned A6s at the beginning of the flying 
day is: 

Maintenance Check 
NORS 
Battle Damage ( 50% of Time) 
Routine Unscheduled Maint. 

(Airframe, engine, avionics) 
Up and available for flight 

• CINCPACFLT 2022282 Nov 66 
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This i~creased number of available aircraft provides 
a grP.ater flexibility in ~ee~ing schedules resul~i~g 
in a jhigher sor~ie ra~e as shown in the t able below 
whic~ is an actual comparison between squadrons on 
YANKEE STATION in 1966 with aircraft of the same con
figuration ·and comparable support and training : 

Nine versus Twelve A6A Aircraft 

Number ,of A6A 
Days Y~KEE STATION 
Aircraflt Days YANKEE 

3chedU]ed Sor~ies 
Sorties rlovm 
Sorties Flown/Day 
Sked Sorties/Aircraft/Day 
Flown Sor~ies/Aircraft/Day 

Combined 
VA 65· VA 85 VA ~5. VA 85/1~ 

12 9 9 9 
100 56 29 85 

1200 504 261 765 
(100Xl2)(9X56)(9X29) 

1312 542 263 805 
1268 418 232 650 

12. 68 7 . 46 8.00 7 . 65 
1. 09 1.07 1. 01 1.05 
1.05 0 . B-1 0 . 89 0 .85 

The effect of employing the A6A as a pathfinder for 
t~e , A7 air craft in marginal wea ther was examined . 
This tactic has already been employed in Southeas~ 
Asia. The following criteria were used: 

Summary of Criteria Used 

Weather Conditions and Aircraft Utilization 

VFR 

IFRI 
Marginal 

- 5000 ' ceiling/5M: Visibility or better -
All at~ack aircraft may be u~ilized . 
1000' ceiling/ltM: Visibility or worse 
Only A6A a~tack air craft may be utilized . 

- Between VFR and IFR - A7 aircraft may be 
operated with one A6 PATHFINDER per each four 

L . 

A 

B 

L L-
I 

A7s. 

Conditions A and B 

All A6 available for PATHFINDER during 
marginal wea~her . 
Eight A6 sorties per day reserved for 
special missions (Condor, ARM, Critical 
night t argets, etc . ) 

L ~ 

EA- 6 
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- ~- ---
A7A - l. 7 sor~ies oer unit oossessed A/C per day 

(estimated f~om A4). · 
A6A - 9 possessed -- 1.0 sorties per A/ C per day. 

12 possessed - - 1.25 sorties per A/ C per day . 

Miscellaneous 

1 . 7 hour standard deck cycle and up to 300 mi. com
bat radius . Increased cycle time and range would r educe 
sortie totals arithmeti cally . 

F-~ sorties are not included. This omi ts some small 
increase in the VFR sorties effort, but would not 
effect marginal or IFR sorties since these cases are 
already A6A limited. 

Hanoi weather for a 30- day period for bot h :he 
average annual and worst month (April) was as follows : 

VFR 
IFR 
Marginal 

April 

7 
5 

18 

Annual 

14 
3 

13 

Sorties generated and the payload carried under the 
stated criteria were computed . A comparison of the 
pr oposed complement of 9 A6As and - ~2 A7As with a comple
:nent of 12 A6As and 28 A7As revealed the foll owing: 

9 A6 + 42 A7 

Condition A Sor ties Payload 
April 1418 6835 

Annual Av . 1738 8280 

Condition B 
Apr il 842 4230 

Annual Av. 1322 6390 

EA-7, 

..... L L L 

12 A6 + ?8 A7 

Sor t ies/6 % Payload~ 
1640/+15. 6 8130/+17. 9 
1736/-0 . 2 8550/ +3. 2 

1287 /+52 . 8 6535/+54. 4 
1481/+12.0 7410/+15. 9 
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IJ other worcis the 33 percenc ~ncrease in A6s 
o~fset the 33 percent decrease i~ A7As and resul :ed 
in a significant increase in. sorties generated 
e~pecially during the month of supposedly worst 
weather. Although there was some increase 
i~ A6A VFR sorties, the greatest gain is due t o more 
efficient utilization of the A? during IFR and 
m~rginal weather. There is no consideration of 
night versus day in this exercise which 
would further reduce the A7 effectiveness if 
operating without a PATHFINDER. Of perhaps equal 
significance to the gain in effectiveness due 
to the increase in A6s is the fact that the distri
bution of the attack effort is more uniform 
oyer the range of weather and darkness. The impact 
of the A6 in Southeast Asia is also portrayed 
by the following' . 

Attack Operations 
Utilization Analysis 

YANKEE STATION January 1967 
(CORAL SEA, ENTERPRISE, KITTY HAWK, TICONDEROGA) 

/ .E!1 m Al & 112 . 
Ave Possessed A/C 50 22 23 82 8.5 
Total ~/C - Days 1. 550 686 713 2 .542 264 
3trike :sorties 13~ 22 30 6?2 216 
Armed Reece Sorties 243 89 75 1,312 19 
Flak S~pport Sorties 30 _.3.!t 88 
Total At tack Sorties 407 145 IQ5 ? ,072 ~ 
Total Attack Sorties/ 
Aircraft/Day .26 .21 
Strike ,Sorties/Aircraft/ 
Day .09 .03 

.14 • 81 • 89 

.04 . 27 . 82 
I 
The above figures demonstrate the relative 
effectiveness of A6A in terms of strike and total 
attack sorties during a poor weather month . The 
above tables actually discount the total effecti
yity of the A6A by not taking into account: 

(3) Relative effectivity of Armed Ree ce vs S:rike:. . 

(4) R~lative effectivity of 
sorties (4 :1 payload alone ) . 

1/ 
~SFtmET 

/ EA-8 
I 

L L L 

A6 vs A4 strike 
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( 5) ~~gracia~:c~ o= div~rs ion of vis ual sorti~s 
-:ae to we a t!-.:r. 

!his consideration is separately developed by 
CINCPAC FLT in an earlier analysis: "During a 
two morith period under consideration. (Novermber -
~ecember ) a total of 5047 USN ROLLING THUNIE?. s~rties 
were flown over a period of 154 CVA days (The 
latter figure does not incl ude stand-downs ) . Forty · 
five CVA days were A6A equipped and a total 389 
A6A sorties were flown. The two A6A squadrons now 
in 7th FLT flew nearly eight percent of t he 
total Navy ROLLING THUNDER attack sorties, and ex
pended roughly 25 percent of the ordnance ." 
The above figures reflect the actual value of t he 
A6A in at least two respects . Six hundred f~fty 
three sorties, included i n the above totals! 
"''e re weather diverts into RP I; these were 
generally radar controlled drops that contributed 
little to a cohesive interdiction program. Con
sequently the A6A PROVIDED EVEN A HIGHER FRACTION 
OF THE NAVY EFFORT THAN INDICATED ABOVE. Moreover, 
a large number of the total sorties flown in Navy 
packages were prevented by weather from accomplishing 
t heir assigned mission, while A6A ordnance was 
usually delivered as planned. The requirement i n 
t he Navy for an increased allweather attack capability 
is evident f rom a DECREASE BY 48 PERCENT OF NVN 
ATTACK SORTIES DURING NOVEMBER AND DECEMBER AS 
CONTRASTED TO - THE RELATIVELY GOOD WEATHER HONTHS 0F 
AUGUST AND SEPTEMBER 1966. In addi t ion to using the 
A6 for its all-weather attack alone, the A6 has 
many advantages such as its use as a SHRIKE delivery · 
vehicle during poor weather conditions. In vie..,, 
of t he demonstrated capability of the A6, CINCPACFL~ 
has recommended increasing the squadron complement 
from nine to twelve A6s and further increasing the 
complement to 15 once s quadron strength of 12 has 
been achieved. CINCPACFLT also states .. • "Many of 
the more important targets are so heavily defended 
by flak emplacements and automatic weapons tha t the 
cost of aircraft attrition becomes inordinately high 
during daylight VFR attacks. By using the cover of 
darkness or adverse weather conaitions along with 
electronic hampering devices, the enemy defenses can 

• C INCPACFL~090037Z Mar 1967 
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be cj nsiderably nullified." Stat~~ tics on relative 
vuln~rabili ty of all aircraft on a day versus night 
bas i s' are inconclusive. There aooears to be 
no s ~gnificant difference between. day and nigh t losses . 
However, t he A6 attrition rate for 1966 was n:: 
sign~ficantly different from the loss rate for A4/F4 
a t t ack missions despite consistent employment of 
A6 against the more heavily defended targets. Air
craf t damages and losses are even more difficult 
to assess properly.· However, for s t):rkes on 
Nortn Vietnam during 1966, the following A6A ex
perience was noted: 

I 
Combat Sorties 
Combat Losses 
Loss Rate / 1000 Sorties 
Damage Rate/1000 Sorties 
I 

nu· 
2286 

7 
3.06 
12.6 

Night 
1323 

3 
2.27 
0.8 

Despite the small data base (which represents most 
of t he population) the difference in damage 
rate l at least, is significant. It is also quite 
possible that if the data could be appropriately 
broken down into day VFR and Night/IRF :•• ·catee:ories 
there would be a more significant difference in 
both I ~asses and damages. . 

It i s interesting to note that in almost three 
year s of fleet·.operation, the A6A has. not suffered 
a carrier landing accident. lt is generally· 
cred~ted with the best carrier suitable flying 
characteristics of any jet aircraft in the fleet . 
Perhaps one of the most important advantages of 
the ~6 is its capacity for expansion and growth 
giving i t the capability of absorbing the spacs 
and ~eight requirements for new sensors and 
weappns such as LLLTV, FLIR, Standard Arm, and 
Condpr. The Navy is at present attempting to gain 
approval for an increase in the A6A force level. 
This' effort should be supported. 

• Includes both day visual and IFR sorties. All 
J.03ses jwere under visual conditions. 
•• A very smal l sample of sortie data from OPREP 4s 
indica t es that A6A night t argets are as hard, based 
on r oute package l ocation, as their day targets • 
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b . :·:Arli: /B. hd vance:; in air ce! ense systems primarily 
:1;.:.~o~ j :1 Lt~<.i wi th e l~~ c :: ronic ~quipments have posed an 
r,:ver lncre::1: i ng t hreat. to t he survivabili ty of 
strike aircraft . Defensiv3 elec t ronic penetration 
aids and countermeasure equipment have long been 
a requirement in st~ategic , deep strike nnd recon
naissance aircraft, but this requirement nas seldom 
been adeo·.latel y met . The effective air defens e 
system of North Vietnam, especially in RP V and v_, 
has served to focus long needed attention on the re
quirement for ECM on tactical strike aircraft. The 
significant decrease in aircraft l oss rates evidenced 
in both the Navy and the Air Force, as discussed else
where in this report, attests to the effectiveness 
of our, so-far limited, ECM efforts, and supports 
t he . requirement for autonoumous protection 
and for specially configured electronics warfare 
aircraft. The autonomous ECM capability, whether 
jamming or deceptive, is optimized against the 
point defense system. The current t hreat spec trum 
is broader and more sophisticated than can be handled 
automa t ically by the single pilot strike aircraft. 
Specifically, an airborne ECM operator is needed to 
assist in detecting and analyzing hostile e£ectro
magnetic signals and to then select an immediate jam
ming or deceptive response; hence the requirement 
for specially configured electron.ic warfare aircraft. 
In order t o provide this necessary support for strike 
aircraft today, we are faced with improvising 
through the use of airframes that are old and 
are not performance compatible with the aircraft 
to be s upported and whos e jamming equipment is 
of such low power that they are only minimally effec
tive. Ne1 ther t he quality nor the quantity of ECl-1 
assets have kept pace with the rising effectiveness 
of air defense systems. The WILD WEASEL (F-105F) 
program is certainly a step in the right direction; 
however, the inventory of Navy electronic warfare 
aircraft is confined, with a few exceptions such a~ 
t he EA3B and EF-lOB reciprocating engine EA- lF and 
EC-121M aircraft equipped with a detection and 
j amming capability which is little better than WWII 
state~of-the-art. It is, therefore, necess ary to 
confine the use of thes e aircraft to operations 
agains t a very small portion of t he threat spec ~um, 

L L L 
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and in/a scand-off role in a prepo:itioned location 
whic~ will be t raversed by strike aircraft proceed
ing :o/ or returning from a target area. The EFlO- B 
~W aircraft was deployed to Southeast Asia with the 
Marinej Corps in April 1965 even though it was 15 
vears old and the service life had to be f urther ex~ended. 
~Jotwi ths tanding the limited capability of these 
aircr~ft, the effectiveness which they have provided 
in support of current Southeast Asia operations has 
amply !demonstrated the validity of the c~ncept in-
volved and the requirement t o improve and increase 
the fo rce levels of EW aircraft. In 1963, the 
Marine Corps was authorized to procure 12 EA6As, 
to replace the EF-lOB. These 12 EA6As were de-
livered in mid 1965 and five were almost i .mmediately 
deployed to Southeast Asia. The remaining seven were · 
retained in CONUS to provide a training base and 
~o meet depot maintenance requirements. Efforts to 
i ncrease the assets have been fruitless. The EA6A 
ful fiQls the specially configured EW aircraft concept 
by providing an extensive passive and active ECM 
capadility, which can accompany and protect single 
or m~tiple elements of strike aircraft into t he 
immediate target area during all conditions of 
visioility and weather. In order for the Marine 
Corp~ · to meet the increasing EW requirements of CTF 77 
and +n the DMZ and in RP I, and to make its entire 
force structure as well as the EA6A for ce 
str u9ture more operationally cost effective at least 
15 additional EA6A aircraft systems are urgently 
need~d . or these 15 aircraft, 12 would i:nmediat'=l~r 
augm~nt Southeast Asia operating and pool aircraft 1 

and ~hree would be allocated as attrition replacement 
airc~aft. No increase would be required in the 
seven aircraft now in CONUS. The Navy, in consider
i ng jthe mix of capability which must be provided t o 
the ,Carrier Air Wing, determined that a minimum 
of fjour EW aircraft per wing was necessary. Past 
deci sions, right or wrong, are now being implement~d 
and l the EA6B is currently under development for the 
Navy and no EA6As are being procured. Many improve
men t s over the EA6A will be achieved, including, 
automatic detection and analysis of electronic emis·
sions, coordinated and selective use and control of 
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active j a~~~~ to reduce interf erence, narrow 
8andwidtt jammers witt steerable antennas t o i~
crease effec:iveness , e t c. A concer~ed effort 
is now being ~ade by the Ndvy ~o increase the EA6B 
force l evel. This effort should be supported and 
in addition the development should be acr~lera:ed 
since a definite gar now exists in a vital require
ments area. 

5. (S) Aircraft Survivability 

a. While changes in tactics, increased use of 
electronic warfare, flak suppression, and other 
techniques may reduce the probability of aircraft 
being hit by enemy fire, we coUld further reduce 
aircraft losses by concentrating on increasing the 
survivability of aircraft which are hit. 

b. Several studies have been made in this area on 
the RF/ F-4C, F-105! and RF-101. With specific in
structions to disregard efforts which would reduce 
the chances of the aircraft being hit, the manufacturers 
of each of the above aircraft were asked to recommend 
actions which would increase the survivability of 
their aircraft assuming they were hit by munitions 
ranging from 7.62mm to 37mm high-explosive incen-
diary shells with striking velocities up to 4oOO'/ 
second. • Recognizing that efforts to reduce an 
aircraft's vulnerability usually resulted in pen-
alties incurred in weight, drag, fuel capacity, 
maneuverability, range and/ or cost, the studies 
cited above analyzed each recommendation to in-
crease survivability in terms of its effectiven~ss 
in relation to costs and other penalties. 

' 

c. The studies categorized aircraft damages as: 
( 1) that which would cause the aircraft to go out of 
control within five seconds after being hit (very low 
chance of pilot recovery although loss of aircraft ( 2·) 
out of control within five minutes ( some chance of 
pilot recovery although !oss of aircraft) and ( J) 
damage which would allow the aircraft to proceed no 
more than l OOnm and land, but aircrew r:covery is 
high. Obviously, the most productive improvements 
are t hose which would prevent or decrease t he causes 
which place an aircraft in the f i rs t two ca tegories . 
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1
ver, fire and explos io!'l and loss of i'ligh t 

con~ro~~ are the most common hazards in categories 
one ~nd two, ac~ounting for approximately 75 percent 
of &.'ll losses . Fuselage tanks, though less vulner
a blel1 than wing tanks, offer the increased hazard of 
fuel leaks within the internal engine and 
airfjrame sectio!ls. The vulnerability of any fuel 
tank increases greatly as fuel is used from it. 
Several of the studies concluded, therefore, that 
a tank filler such as RETICULATED FOAM (SECRET) 
had jthe greatest potential for reducing explosions 
with the minimum performance penalties and the 
higqest ratio of effectiveness to cost. Specifi
cally, for the F-4C, it was concluded that the 
above modification, along with a self-sealing 
number one tank, armor for the hydraulic bay 
area, a.nd electrical/hydraulic back-up packs, could 
yield a 48 percent reduction in. loss rate with a 
221 / pound increase in take-off weight. 

The Republic Aircraft Division of Fair-
child Hiller has similarly concluded that a mod

ifi~ation package on the F-105 consisting of (1) 
self-sealing tank and internal filler, _ (2) third 
hyd~aulic system, (3) external void filler, (4) 
bomb bay, engine access, and shroud fire extin
guishers, (5) minimum armor f~r crew, and (6) re
vised fuel system plumbing co~ld yield a 73 percent 
reduction in the aircraft's VUlnerability to small 
arre~ and light AAA. The ~otal weight.penalty is 
approximately 1,380 pounds and rough cost estimates 
are[ $46,000 per aircraft. 

d . With F-4 replacement costs approximately $2.5 
mi~lion, these modifications should be evaluated with 
minimum delay and those deemed to have a high poten
tial of effectiveness in relation to their costs and 

I • 

pe~formances penalities should be implemented on an 
urgent expedited basis. 

le. The conclusions of the above studies further 
indicate that changes in fuel management procedures 
rna}~ greatly reduce the fire and/or explosion hazard 
by lallowing only the least vulnerable · tanks to be 
less than full in areas of the greates concentra
tion of flak. 
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a/ 
AIRCRAFT DEPLOYMENT SCHEDULES-

US NAVY 

US AIR FORCE 

s/ See Tables 1 ~nd 2 
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CH~qACTERISTICS FOR NAVY AIRCRAFT 
a/ 

CURRENTLY IN SOtJTHElsT ASIA-

A- 1H/ J 
A- 4B/C/ J 
A- 6A 
F- 4B 
F- 8E 
RA- 3B 
RF- 4B 
RF- 8A/G 
RA- 5C 

E- 1B 
E-2A 
EA-1F 
EA- 3B 
EA- 6A 
EC-121 
EF-10B 
EKA-3B 

a/ See Tables 3 through 21 
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MISSION AND DESCRIPTION 
the ort=arr •tsston or th• ~-lH/J airplane 1s the destruction of sea and (round tarJtts 

b1 dlv"t nu•otnc attacks . Th• urphne LS alto C&98llla or torpeoo, &114• bo.aDtN:, :oc:llet 
attAcKs ana t actical support mlsstona. Naval a1rcraCt carrtars or rroa l and Dases. 

ThP. stncle-pl aee airplane ls conventional in dall&n and ttrueture, lan41n& cear fl•ps, 
c&nO!IY v t nc foldin(, &nd tiU'H ruada .. dlve brakes are operand ll)'drauUeeUy. hepe are 
NACA slnde-slot.ted ttall1R4~ro: type. Th• pr.u11!'e•oa~anc:e type a U erons are opnattd lby 
power DOOit. The rudder is equipped v lth a sprtnc t eD srst ... Lon(ttudlnal tr1D 11 ec:lltevac 
hy an e l ec:trlc:el ly adJust able atab111ter. Power plant, anctna •ount., and elevators ere c:on
v"tnttonal. Oxrc•n Cor five hours ts supplied. 

OPERATING DATA 

V•ax S.L. 27~ Kts. Ftr?T ran&e 2814 
Ca111RJ (S l )0,900 Feat Tt.e on Sta, 

0 50 •t. l 6 llr.ll 
llu. on CV.t.IMCV 

II 5000' 

AVAILABILITY /DEVELOPMENT 
First lltcht. •• ••• ••••••••••••••••• June 1956 
Sarvtce Qee ••••••••••••• •••• • Sepe..Dtr 1956 

lnvmtorr rY 67 f'Y 68 F'Y 69 fY 70 
90 53 )0 15 

WEIGHTS FUEL AND OIL DIMENSIONS 
~ApiNG§ 
t..tapty 
llastc 
0tn1n 
c ... ~~at 
Max. T ,0, 

.1&\ 
12,072 
1),328 
1$,595 
15,1t86 

25,000 
25,800 

J..t.. ~ TOtAL 
• I mw-

7 .0 1 150,)00 
7.0 or !too 

lo,lt 
&..2 

2 1 SO,JOO 
or !too 

OIL 

I.!!'!: &tiP!! 
FU:fetace 
Ct::. Drop 

lll.D&. Drop 
( Field) 
( Cat) 

Max. Land. 
(Fhldl 
(Arr .. nl 

21,000 
18,000 

).2 Ca!I&C:lty (Gal.l • ••••• •• •• •• )6 
6.1 CTa4•••• • •• •·••••••••••••106' 

Spec Appltcable ••• KIL-1-228~ 

ELECTRONICS 
UMF, , . , ••• • , ••• , ... . .... . ..... .. .. , JJI/IJiC-CTA 
IUDlO ALT l KETER ..................... .UC/ .u>ll-22 
•111r DtR nxoER ............. . ........ ABI ARA·25 
MART. 8tACOJ R£C •••••••••••• •••• ••• • • JJIIARN·l2 
tF lPF, • •• , ... ., ••• , ................. AII/ AJ\JI-6 

lll.D& 
Area ............... ltoO Sq. Ft . 
Span ••••••••••••• •.• •• • so•.o• 
KAC ........ ...... ....... a•..a.• 
Wft&tll ................ .39' - ]• 
He1Cb~ •••.•••••••.••••• l5' -8" 
l'reaca •••• ; .. .... ... .... • 1)' •ll• 
Prop. Grd. Cleeranc:e •••• o•-6• 

ORDNANCE 

m 
200 ea. 

T&CAII ( 4Lf TO JJI/ ARN-6> •••••••••• •• • JJI/ARN-21 
RADAJ\, . ... .................. ..... .. JJII APS-190 
lFF ........ . ............. , .UC/ APX-6, AJI/APA-39 
LABS ••• • ••• , . ... ............. ,, ...... AEII0-18A 

lliG 1!2..~t Auo 3A Boao 1'uUlaCe 

bOAp 

~~'K 
HONltOR JJID CONTROL • •• ••••• ••• •• •• •• •• •• t.~ 
SPRA~ tANK CDMTftOL .••••••• •• •• •••••••• AERO·lA 
t01 All/ APR.T/JI 

II 122 a1rcrart 
AI ~ atreraft on1r 

/ 

/ AL&-29l1/ 
AII/ An-!OW.W 

All/ AJ.Q-81.111 

Ejector C. L. 
Mit 51 Bollb 
Rae II 
vtth Aero 
lA A4apUI'I 

AII'O lltD-2 

2 lllbd 
Wtnc 

8 Outbd . 111nc 
Stnt. 2,)

1 
.It 

6,7,9 ,101 1 
Outbel. II 1\C 
Stna. 1,5,8 
12 

EA-16a 

~. L L. L 

3000 111 

500 lb/Stn 

250 lb/ Stn 

Table 3 to 
Annex A to 
Appendix E 

r 
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SECaET 
; 

TABLE 4 

MISSION AND DESCRIPTION 
I 

The A~6 airplane 1s a 11«btve1sht, hlch-per!unaance, <&rrler-Daseo, Jet-pover.O attack 
a i rpl ane a es t cn.C Cor 41ve , cJlde and loCt boabtnr. and ~terdtetton. The a t rpl &ne i t ala~ 
c&paD! e of Bullpu~o •naUe attac:kl and 1n-Cl1cllt refutll.ftC u a ttnller or • r eceiver. 1 t can 
operate era. pvs &nd CVA ~YP• carrlors. 

The arr~1 
.. ent u eonvent.tonal v1th a ll ... otal 8Qnucoque structure end three-spar lov 

upec:t-rauo V\ftC , l.an41nc c ear, (Ups and spe.C-brtoktt• are hydraul 1e&H y operated. Ar, 
clec:trtc& llY loperat.C Cully aOJut t aDlo s t aD11t;er ts ~•.O to trt• throucnout t n• noraal C11ch 
renee. The alleron, a l evator, ana rudder syst~:a are nycsraul1c:-pover .perated . Manual c:ontro · 
l s provided Cor .aer,enetts. 

I 
This a ~rplane d~es ~t heYe Coldtnc vines. The art seetton or the fusolaco ls reedlly re

auvaDJe tn PfTalt qut~k en,tne c:n&aee Pressurr fuellnt ls provldtd. 

;oPERATING DATA 
I 

V•ax S.L. 56} kts. Ferry rente 15110 II . M. 
C• 111nc !S I l 1tv ,200 rt. Tt.e on Sta. 1150 

• t.J 1.5 hr.t.' 
N~. per CVA/MCW 2lo/ ]0 

• ' - · ) .. 81 

AVAILABILITY/DEVELOPMENT 

Ftrst Fl l cl'lt ............ . ........... Mareb 1955 
S•t'Ytee Uae ........ .. .. . . .... ..... ... J uly 19~7 

n 67 n 611 n 69 n 10 
211l Jil) 1 ~ 8 

WEIGHTS FUEL AND OIL DIMENSIONS 

!.I.IAJHIICS I tapc.y 
basic 
F'llflht. Pes. 

Hax, r.o. 

~ 
10,032 
12,51)1o 
15,359 
22, 500 

~ 110 , 
~ 

1 
; .o l 
5.7 
J.9 

~ 
2)7 

011. 

LOCAIJOft 
vtac 
Fuaelat• 

Span • • • •••••• •• ••••••• ~/.5 ft. . 
Leaata • •••.••• •••• •••• ~.1 n .. 
Htl«bt., ••••••••••••••• l5.0 ft.. 
Mas. Trea4 •••••• • •••••• 7.8 ft . 
Tllt'n. A.a. !flo .. > ..... 4:•,.5 rt. 
W1na Area •••• • • • •• • 2b0 sq. f t. ~08bat. I 

Mea. Land . 
( Arreat l 
( A1rflel d l 

I 
l l,OOO 
16,000 

6.7 
~.s 

).2 cal . IIOIItiC.ed on er~~tne 
~ .o &al. &Ct.er ASC-!18 1~'!· 
011 Spee •• ••• • •• •• • MIL-L.?808 

El..E.CTRONICS 
AN.'ASQ-1?1 El,.ec.ro111e Control CenU&l provtcstnc 
the t ollovtnK: 

6lifc!t:. ifi~ti~!!9' tg 
lf1' I AII/ APl-68 
SlF AII / APA..89 
UHF t.nt AMI AIU-25 

;ol( Contaln"d MaYtlat. t on AII/ ASW-lCIA (Peed 
Reckontnc Co8puc.erJ 

T &CAM • •• ! ......••.•. ••••••••.•. .•. .. All/ Allll-21 
l.AtiS •• • • ! .......... ..... ......... ... ADO. 188 
;torr Ar.tnc • • •• ••• •• • •••••••••••••••••• T-ilo9 
~allpuc. lSyat .. J • • •• •• ••••• •••• ••• • • • ASM.-.?A 
Oet.o l.lnk ........................ . .. AJU~-67 
Hadar ~aeon .. . ... • • • • •••• • • ••••••• AII/.~-1)2 
liHO!MORII Alta ..... ...... .. .... .. . . .... .u.Q-5iA/ 

J1 WllJ h~ 1n only 20 e lrc:reCt 

I 
f.. 

u>a-n!l 
All/ APR-) OW.a/ 

AJC/ Al.£-29&/ 

ORDNANCE 
Store StaUOA 
~ ~ca;ton 

1 usuace 
2 ln-.. Wln& 

fg~~ l ba. 
To 221t0 lbs. 

C~ma • 2 MX-12 2o. 
l.aunmera - UU-) A/A. l.AU-10 /A 
ao.• - IUC-81, 82, ~. 81 Snakeye, 

· 82 Snalleyel HK 79177-l, fi rebollo 
lullpvp A(· 12Bl, B -12C) 
Shrike 
Rockey• 11 
Vall eye 
Sedeye 
CBU 
Mk lo C\lft Pod 

SECrT EA-16b 
Table 4 to 
Annex A to 
Appendix E 
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: . .:.3LE J 

MISSION AND DEsCRIPTION 
The A-lo.C alrpi &ntt u a Uctn.valcnt, nU;I\-par!oraanca, carrter-t>aaadl J•~-pover.a attack 

~l rp J ane caoabl a of dive , cl 14e &nd l oft bOablnc, l n-Clt&nt rafve11nc t anaar or rece1verl, 
~~rr1~ an air-to-sur f ace atsstle and !1rtnc eonvanttonal cuns and rockata. Jt can oper ate 
rr011 cvs and CVA tYl'• earners. L1D11.acl all-weather navtcaUonal a1c11 are provlcled. 

The arranc•ent u conventional wt \JI all ••tal s .. t..-noeoqua t tructure and tnreupar lov 
~sp~et-ratto wtnc. L&n41n« caar, flapa and apead-~r&kel are nydra~ltea11y operatad. An 
•Jeet rteallJ operated, fully adJusteDle lt&b111:er 11 uaad to tr1D Lhrllu,nout tDe noraal 
fl1«ht ran~•· The a ileron, elevator, and rudder ayat ... are nydraultc-povar operated. 
H3nual control l s proYtdad for .. ercanctal . An au~tlc ! lllht con~l •r•~ 11 pro91dad 
r~r ptJot r~te!. 

The aaall uu of the aiflll&ne prac:ludaa tna need f or ! o1d1nC vtnca . The aft !uselq• ts 
r••cltlt r~ebla to perat\ qulck anctna el\anca. 

~--~~~~~~----~----~~~~------~-OPERATING DATA AVAILABILITY/DEVELOPMENT 

Vaaa &.L. 561 kt s . f erry ranee 1560 " ·" · 
r.ttt l1nc (S) )91 ~00 !\. Tt.e on Sta. (150 
a t. l 1.5 hr • .!l 

Firat Pl1fftt • • ••• ••• ••• •• •• •• • •••• Aucuat 1958 
Ftrl\ Pl .. t OeltYery •• • •••• • •••• f ebruarr 1960 

No. par CVAIMC¥ 2~/30 

II 5000' l 12) Kit 81 N 67 P"Y 63 f"f 69 f"f 70 

WEIGHTS 

~ADlMiS 
1!\Y 

S.ilc 
flllht o ... 
Coabat 
tta:a . t.o. 
Ku.. l.an4 • . 

(Arr .. t) 
(A1rUal4) 

FUEL AND OIL 

u. ~ ~ b!'Ja•tl01! 
1 21t0 P"u•el ac• 

7.0 lD-tll&bt tu.l1ne pro~tdad. 
5.7 
.l. 9 OIL 

).2 Ca l. eo\lfttM on enclee 
b.o 1_!~o 1u. atter ASc-ue i.ncOrp. 
5.5 011 Spec • •••• •••••• MIL-L-7808 

ELECTRONICS 

3)1 2'n 29) 252 

DIMENSIONS 

Spaa ........... . .... ... Z7.5 tt 
Leaata ••••••• •••••••••• )9.~ tt 
Bal&ht • •••• •••••••• • ••• l5.o rt 
Mas. tread • • ••••• •••• ••• ?.8 !\ 
turD. Ae4. lNoee) •• •• • • 20. 5 tt 
VlD& Area •• ••••••••• 260 aq. tt 

ORDNANCE 
U / .I.SQ-1?8 tlaeuoruc Control canuu provt.o
ln~ ~ tollovt.nc: 

stor-e otat~ : 
1!!L.. ~SIP!! ~ lbs . 

t o 221t0 l ba. 
tnl1 Co.. ... ........ . .... . ........ .. A#.I Itlft:.-V 
I FF ........ . ....... ....... ..... . ... .UVAI'l-68 
SIF ••• ,, .. .. ...... .. ... ............ .AII; APA-89 
UHF ADr •• • • •• • •• ••• • ••••• • ••••• • • • • AI/ AaA-25 
Salr Contained Navtcatlon ( 0..0 
R•ekap~s C~putarJ • • ••• •••• ••• • • ~taa. 194 

T A·:.&ll .... . .. .. .. . . , , ..... . .. .. ..... All AIUI-21 
LABS •••••• , . . . . ........ ......... ..... . Jo.J a-3 
s~r• Arwt.nc •••• ••• •• •••• • •• •••••••• ••• t -~ 
Bullpup (Syet .. l ••••••••• •• •• ••••• • • ASN-M-?4 
Radar •••• •• ••• ••••••••••••••• •••• •• •• APG•5ll 
Oal a Llnk ••• •• • • .• • . • •••• • •• ARW•?3 or ·ARW-6?., 
Sbo-n AJ.I"l • • •• ••••• , .. ... . .. ,, .... ·~~=~~~~ 

AU.. 
APII-2 

ll'll-3 
Auto Pllot •••••• • •••••• •• ••••••• •• ••• ASI-~ 

II 60S or atrcrart 

-r- f'iiillace 
2 lnbd. WlAC 

SEQRET 
I EA- 16c 

. : 
L L l . 

Table 5 to 
.h.nnex A to 
Appendix E 
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TABLE 6 
MISSION AND DESCRIPTION' 

n, .. A...lo& h " l1chtwe1Cftt, h1r:h ~rforaanee, carr1er ·-bued, Jet Jl')llered a ttacK a1rplana 
~"r"bt~ of dlv~, elida ano l oft bo8D1~ ln-tliaht rual~ (t•naer or r eca1var1, c a rrylnc an 
" t r - • . .:.-turtaee •UaU e, an4 f l rlllf'! convanttonal cuna and roekata. lt can operate fro• CVS 
a rut CVA lYPI! I earrterl. Ll1111ted a u •weaUier nivt«attonal alcl1t are proYtclri. Tha A-'+E h an 
A-'•C "t th a J52 etLClM and t.wo ad41tlona J wina weapon a1tat1ons. 

I 
Th .. llrranr-.fl'lt ls convent1ona1 wtth all,...tal n•t-cmneoqua struet.ura and t.hraa-•par !ow 

""r~~t.-r4t1u l wlnr. . wuwll~~~t rear, t1 apa ar.d spe44 brak•• 'Ire nyctrauJteaUy orar'lt.a4. An ell!" 
I r l .. ~lly " r •·rllt,ed, f~lJY . aclJUit.&bl '! lt&!>Ul.&er 11 Ulad to trt• th!'I)Uflh"Ul t.h~ nuraa! f l1Cht 
rAnr'l . Th• 4tJ '!ron, ~levator, &n4 rudder •Y•t .. l are hydraulte-pollar op'!rlltod. Hanual con
lr••l t·: , ,,..,vld...t r,r -rt:anetat. An aut -ati-: tl1cht cont.,..,! •1•~ U I'!'OYlcie4 t o r pilot 
r •·J t .. r. I 

The ••ett s1n or the atrpl a nl! pneJ.uded th• neoocl to•r f"lldtna wii•C•· The aft fuselul! ts 
r~•d lJ y r~vanta to ~eratt quick en~tne ehanr•. 

!OPERATING DATA 
Vaas S.L. • 157~ ktl. 
C.tllnc <Sl - lo<.t,lot>O ft. 
No. on CVA/MCW • 2~/)0 
F'.rry ~'&I'IC• I · 1856 II.M. 
Tt•~ on Sta . llSO •t.l • 

II 500('' I::! Kit 81 

l.75 hr • .ll 

AVAILABILITY/DEVELOPMENT 
"h'Y AuttiOrtt' to PPOend •••••••• .1 June 1960 
rtrst. Fl1cbt ••••• • ••• • ••• • •••••• l2 Jyly 1961 
tleet O.i1Yery ••••••••••••••••• Dec .. bar J962 

F"'t 6? P'i 68 P'i 69 " ?0 
'06 228 197 177 

FUEL AND OIL DIMENSIONS 

OIL 

8p&A ••••• ••• • ••• •••• 27., r t.
11 Lencta ••••••••••• ••• ~l.3 f t. 

Helebt ••• ••••••••••• l5. 0 ft . 
Mas. trea4 •• •• • • • •••• 7.8 ft . j/ 
TUI'ft. Rad •••••• • •••• 20. 5 ft . 
Wtac Araa • • • • • ••• 260 •q. ft. 

6.0 5 .o Ca l • .auntecl on •nc·u. 
5.5 011 Speo,., •• • • •••• Hli.~L-7808 J1 Wttbout reruelinc pro~ 

ELECTRONICS 
F:tftiOtrontc• Central AII/ASQ•l?B Conauunc or: 

l 
IIHr co- teauon• AII/U.C-Z? 

I 1,.,. .IJ4/ APX-6 
Str- Ait/ APII-89 
AII/ AAA-25 

~ t •c~. Al t lllet a r ••• • ••••••••••• AI/APW-l~l{f) 
Na•lra" c:~n· Set ....... . ......... .ui/ APW-153< V) 
TACM • •• •• / ....... . , •• •••• • ••••••• •• AIV &lUI-52 
NAY . Cua~u\er ••• •• • • ••••••••••••••• AK/AS»~l 
UHF Dtreetlon ftnder ••••• •• • • •••••• AH/ AR1-25 
Rll41r •••• .' ••••• •• • , • ••••••••••• ••• JJII APG-531 
C./M Cutdan~e ... ,,,, .,,,,, ,,, ,,,, ,,. AK/ ARW-?3 
LAB:> .. .. .. ' ................ .. ..... .. AHI o\J 8-31 
1nto. ruot ••• ••••••• •••• •• ••• •• .ui/ ASII-Sit(V) t/ 
SHU£HORN ALFA ••••••••••••••••••••• • AN/ALQ-51 .

1 
AK/APR-27:zv 
AK/AI'R-2~ 
All/ALE-a-

U/ APR· )Old/ 

I/ 

ORDNANCE 
Store Statlon. 
Jm.. ~CATION 

1 useJace 
2 lnbd. Wlntt 

G~ • 2 MK-12 20.. 

C~AClT! 3 5 J bJ . 
221t0 lbs. 

8oll111t - IUt 81~_~~ 8)1 Bit, 81 SIAXEr!, 
82 IR~lL1 M~ 79/77· 1 fireboaD•, 
ltlt-91> Cheaca.l &oab l.aunctl•• • UU-3, J..W-)2, UU-10 

Clll • l, 21 3 
Bullpup - <-128) , 8(12Cl 
Slu'l.ke 
Roelle,. 11 
Wa11•1• 
Sade,. 
Mit lo Cun Pod 

71 EA-16d Table 6 to 
Annex A to 
Appendix E 
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~ .t.B!..::: 7 
MISSION AND DESCRIPTION 

Tlo'! .\-04 ls ~ a .. tltua S \7 ... , a J 1 v .. a tner Jn·v a!tltude tvo-placa 11nacot ureraf t :: a;~aoi• "'' 
•• l~h J<u hllc>nlc l'"f'(uTIIIInc-. and broad mlss ton v otrsat \J 1ty 1ncludtnc t anker c:apaotl l t)· . 

Ao 1 •~nt cr~ss watcnt s lt c an operata f r om snort unprepared fl~ids, 1n clo se SuJ>pnr t n( 
.-ro•untl lt"OOI'S, wnue a t httther gro ss wucnts, 1t c an operata trmr~ Cll· l c a t apults on lone 
-~nr" 'l't·c lal wotapuns Hrtk11s asatnst neavUy defen<led nxed t arc .. ts. 

Aro l ntot.fTIItall at. t.ac:ll-navaatton ""ll ··otntra l dtc1t a .1 computer syst" ls pr ov ided tu flnd, 
· r~r.~ ami llos troy smaJl aovtn~ t RTiets .tnd Juce Clxed tarcets ln a il ll'lat.htr c'Jndltlon, • 
. :1 ·•. d l i PI "Y' provtrl~ contact anaiocue , t er :ratn clearance, att ack and hortzrontal ~1tuatlc.n 
!cof"nu•t.lou in int.or.ratM (Ora, YlYt Jt('rt ttaUOIIS trt pro¥1111'1, lftiiOUCI O( thl' Willi. f •ol d 
.'··•nt. 

irr•varstbl a hydraullr fl1~t controls ar e provided. Lonct tud1na l control ts •ff~cted 
t.·: 1111 A)J DI>Yahl .. Sla bU1zr.r . l.ater"J control l S pf!nldeG by fUparonl Vftlla " ,.,•nventi •Jnt l 
r ;ool•lo•r t : •••..a Ctlr dire ction ront roJ . 

OPERATING DATA 
Va"a •••.••••• ••••• ••• ••• •• 56l kts . 
•:•·1 11111: lC) ••••••••••• • ••• lol,OOO ft . 
a ... ;>•r CV4/ H4W ••••••••••• 12/)0 
f.,t!'Y r~nre 
Tier-"" S~o. lJ ~:J ,.1 .1 

J.: SNAr.txE., • ••••.•••• , •• ) 1\r. lO c tn. 
1>1 SNUt.'Y£ ............ . •• 2 hr . '-5 a ln • 
.1"' 5N UF.Yt ............... I hr. 50 atn. 

AVAILABILITY/DEVELOPMENT 
Flrst Fllcnt •• • •••••• • •• Apr t J J96f, 
S•r•tee Uee ••• •• ••••••• • Su..1r l96l 

lnYantorr n 67 n 611 
120 I 117 

rr 6? n ·;o 
:!~0 .2:?1) 

WEIGHTS FUEL AND OIL DIMENSIONS 
l.t?AQlNGS 
r. ,.~,. 
IIIIa \<: 
IJ••:• Ir.n ,., ..,.til '~ 
ll:u. T .0 . 

01L 

lt1n~t 
Area • • • •••••••• ~·211.9 sq. ft. 
Span. , ••• • •• •• • 5) Ct. o tn. 
IUC,., ......... l)IJ. II tn. 
Sv .. pD&CI ~ 

(11'- enc.rcS ) ••• ,s 
!.aneth . ........ Sit rt, 9 l n. 
Kal~tnt ••• •••••• l6 rt. ~-~ tn 

(rl .. l d l 
(r;a~l 

Hu. !.And . 
(f'lc ld J )j, ~()O 
(4rr.,M.I 3.),~r,n 

~apac:lty (Ca l.) ••• 5 per tnctna 
~,.e. l 4pp1, )., ,, . KlL-L-2)699 

Tread ... . . ..... 11 rt. · 0.) l n . 

;a :, Tl \1 bl' llll•l U l •llol-cl 

ELECTRONICS 
ATTACr..M AVIGAT lOH- IJISTIIUMD ITS 

MA-1 C.:•,.Paltl Sy$UII 
Air l•ata Cn~~puter ,., ••••• • ••••• CF'72?/ A 
lllo·l ta l C.n~~~pnt11r ( Ui anai. ,. , ••• 4ll; ASQ.6 1 
~~nr~ k adar ••••••• • •• •••• ••••. AHI APQ·92 
Trn"• h"d•r ••••••• , •••• • • •• •• •• AH/ AJ'Q· Il2 
I> t•l>l" r ll~t1•r •••••••••• ••••• ••• AIVAJ'N- IS) 
lii"P. I b l J'lntforc •.•• • • • • •••• •• AH I ASN.-)1 
H1ul1r A I t lot•t"r • ••• •• ••••• , •••• 4N / AJ'N-'1'-1 
l<u ll tnlJ• l' rlln,..t<.t,er ••••• •••••• • IJI/ Ainl-7 ) 
l " ' c•·ra t...S lJII'l.ol AY Subsyst,.. 
At'<::; ••••••• , • •• , ...... . ... . , ••• IJI/ ASW-16 

CIIHHIINI t.:t.T !UN$ 
<:If I .... ., • •• o •••••••• •••• • • •••••• AII / 4SQ-57 
IIIIF AUF • •• • •••••• • •• • ••••• • •• • Ali i AliA· SO 
HliF' R•<'. Tr an•ttt ... r .......... AH I AJIC- ')2 
IIIIF Slaud·bY flpe , ••• • .••.••••• 411/ARR...IoO 

ORDNANCE 
ltu.1a• aa.to c...-c:Hy: \i?. fY.¥1 '!':'· 
Bnabst ~~~ ~11 H~ R2, ~ 8!, MK A-. flror 

Soeba, HT. 7~ Nnd-11 HX 77 Hod I, ~6~ lb. 
F'rac-ntaUon, ~ OJ SnaiiiiiP" I , Mr. 82 
Snakepe, MX ~ cn .. tcal 

Special w .. pons: Hit 28 E.& Htld- 1, ~~~ ')7, 
It)( lo)1 MY.-ll')lo 

Roekort l' aek&eOI LAU·~lA/A, LAU• JA/ A1 

LAU-IOA/A 
H\naat It)( )6 , HX 50 HK ~2 
Mt .. uua ACM-1211, k M-l2C (Bu l l pur .Mil), 

Ar.M--'.iA ( Shrtll~ l , AIH-90 (Sidev lro<lvrl 

I n addltlon the fullowln~ ••Y •~ c11rr1ed • 
H~tR Raekl , C8U- 2A/ A Alre raf t 0 1¥pansar 
4 &.lllet.s A/A.)711-1 llu Hir>l " ~" R:ac:k , 
Aern Sl- l Launcher , A/ A- j i'A-3 l· r at'tll'" 
Multlple lnal> ll•ck wllh Hr. Ju(> llr.d - l .>r I fF. . . ........................ AH/ APl-(,8 

I t'F' C.>dar, •••••••••• ,.,., ••••• AHI AJ'A--89(51 rJ HX '/6 Kott-5 I r actlvo· lt'lebl , llr. ~ H'>cl • l• 
f l are, MK ~ M~ci-2A Fl are T AI!~ ••••••••• • • •• •• • •••• •• •• AH/ AJUI-21 A 

IC~ ........................ ,. •• AH/ A!C.Jio 
ll~l.ft L i nk ..... .. ............... 4H/4RV~7 

t:tliiiiTt.ll HI-:A:illll&<; 
J•H'M., . . ....... .. .............. AH/A~J.I 
1•1.· ::: ............... . ........ . ,.All! 4J..Q- 51 
Ch .. rr IJ I::pens~r .•.•••• • • ••••• •• AN / 41.£-11! 
\o!Mrlll h.- horcr tver , ., .. , ... , ..... AIII AJ.R·I~ 
oi .. rn l IlL lt.,calv .. r • ••• , • • ••• . •••• Alii AI'R-27 
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/ TABLE 2 

MISSION AND DESCRIPTION 
Tn• f ... R IS a tvo-p.l a ce , tv1n·Jet , ceneral purpou rtcrater vno•• ;:~raary auuon u tne 

d~stntetton' o! en .. ,. a t r eralt. The eapab111ty to c arry and dell••r e~nYanttnnal and tpeel&l 
~-~~·~ns enaoJes the atrerart to pe rfo?a tn~eraadtata and l one ranaa att ack • t at lont . Baste 
arn,.arnt 1s fl)ur &J.r •tO•al r •ts1Uaa carr lad lft1•1UIIIercfll under tile fulotl .,., p lua up t.o 
f•mr win( p'ylon a ounted a i r-to-ur atuuu. A eo.b1n.tion or cOIIYflnt\on•J bllllbl, nucJotar 
v•tt~, rocket p ac:lcqat and !uel taJ\111 ean be carr ted on Ci'l'a atations tNinttatll thP. v1n11 and 
ru:~l•rP.. ~hr.,• external tankl plus a retractable proee ror tnfllcnt refu•11nt proYI~"' f or 
~xtP.nded r•n~~ •1st1onl. 

~r•etal feature• or tile F~8 are the •vapt vtnc and tall, autoaatteally eontroll a~ eoe
prr~~ lon-r .. p alr 1nl •ta, l ead1n4 and tra111n«-•d~• h1~h·l1ft f l aps v ltft boundar~ l ayer 
o:untrol. 14teral control 1S acral ned by ••aru oC spoUen 1n e011b1t1at1on v atll a1hr, ns . An 
a ll -movabl e staDlllzar prOYldat loncttudlnal control. 

I 
I OPERATING DATA AVAILABILITY/DEVELOPMENT 

Vaa& •••••• ~ ••• •••• • ••••••••••••••• 2.2) 1MB rtrat Plieht • • •• ••••••• • ••••••• • • May 1958 
Ce i l in4 •• ~ ................. . .... . 56,850 !l. Senlee U1e ........... . .. .. . .... . June 1961 
Mo. on CVAIMCW ~/)0 ••• •••• • • ••• •• ~/3) 
Farry r•nce ••••••••••• • •••••••• •• 1803 J.M AI 
Tlaa on Sta \150 a1,l • ••• ••• ••• • •• l.)l hr•. 

I 
i .I lo SP 111/4 SW/ 1 Tank 

I 
68 69 70 
307 269 27 .. 

WEIGHTS FUEL AND OIL DIMENSIONS 
~ 

8.516.~ 
8.)16.) 

I ELECTRONICS 
CAOC • • •• .' ..... ......... ........... 4/..-:;t.,G 
Cll ..... ... • ••• •• • •••••• •• ••••••••••• IJII/ &S.Q -19 
AFCS • • •• : • ••• •• • • ., , , • , ... ., .. ... , All &SA. 32 
lla'l' Co•p~ttr ... ................... .UV.&SI-)9 
AI t \caa~er ••. • •• , .. , ....... . ..... .,AJI/ APJI.llol 
rlr• Con t Sy1 ...... .. ............. .utea A!JIO-U 

lnelud•a Ra4ar •• ••• ••••••••• • ••• AII APQ-72 
Ra4ar Sat Grou~ •••• ; ••••••• ••• •• AJII APA-157 
1R Da' ect.lne Croup, ,,,, .. ,,, , .. , .ut/ AU..It 

All-Altl~uda Boabl nc Sya • • •••• • • •• AKI AJI-)A 
Spaee·Pro•1s1ona ror lnl~atton.AK/&Sll-21() 
or 11ate1Ltnk• 

Varntnc Set •. •• •• • ••••• •••• •••• • • • APR-)0() 
w•rn t.n« S.t ........... . . . ,.,,, .... ,, •• .. APR~() 
Chatr 0\spensar • •••••• •••••••••••• ALE-29() 
EQt Sat. ' ....... .... . ; ..... ALQ•51 or .u.Q·100() 
Eat • •• • .' ..... ......... . ........... ALQ.91 0 
•Data Link lnltallu 111 12 a1~1anee. 

I -
•• l FF lnt urocator APX-76( l 
••• 1~ llnterla 1nterTOI&torl GllWTIK£ 
•• l'r~••nU y tnstal)otel tn 12 A/C Yr213 

DaSI10yed 
••• Preaen~l7 Installed tn ~ A/C V? 92/ 93 

dfiployotel 

I -· 
SECRET 

"li'IC 
Area • • ••••••••••• 5)0 &q, Ft . 
Span ••• •• ••••••• ) 8.1o Pt. 
M. A. C •••••• , • • , •• 16.()1. r t. 
Sv.epMu (2~ Chord) ••• a.~ · 
lno14atac:a ........ 1~ · 
Dlhe4ral • lMu .o : 

Outa~ '?anel ••• 1~ 
Leact~~ ...... ..... 58.2 rt. 
Hale~' , ,,,.,, , ,,16,) r~. 
Wheelbaea •••• •• • • 23.3 rt. 
Trea4 •••••••.•••• 18.2 r t. 

ORDNANCE 
roar apanov 111 Mtuu .. em l"usel ece 

P\aa ln' bd . Out'ld. 
CL 

Alr•to•A1r M1111lea "'"' lttnc 

Sp*"- lU 2 
Sldewsndar .. 

Speelal Weapont 
Mlt·28 I EX l 1 
Ml..lo:\ 1 10(., 1 

CoMentloft&l lo-.1111 
Mlt-81 6 6 12 
Mlt-82 6 6 12 
Mit-&) 3 .. .. 

Rocket Paellac•• 
Aero 7 D!l9 2.75• 
Aoclltatl rer Pk&. ) 3 6 6 
UU LOA lo S'. 00" 

Zun1 Iockett 
pet Pacllqal 3 6 6 

Practlea D1-.en .. r 
Aero 8A l 

Cun Po4 ltK..Io 1 

/ EA- 16f Table 8 to 
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MISSION AND DESCRIPTION 
n,., f-ll~: l ft!U-;mE I h a a tn~••-•~••·• earr1"r oaaao J•~ fU:Ilter cleslcnca '" e untUn uor 

'ul'o,r '"'tty durlnr. t a sk for ee :tr lkes and as an attack f1Chter e apao t e •J f de 11Yertnt ennven-
' lr·n- 1 stores of v•rlous type' and sl~es. The a1r~lane ls a deveLo~nt of t ft" r . HD l f 8U- 2NI 
11 l t.h lnllr•ued u"'aef'tl~ eapaoU1ttes and terroveo aolllty t o d l!tae t and d'lst~Y uruu a t 
nll!h t and under a. I '"'a ther eond1t1ons. ! h '! orUiel'y 1.-prove~~.,nts dUtlnruuh ll\4 the F-AE· .,- ~ 
ll 1 AI'Q-9'• r11du f-:-r l •rro•e<l <Jeteeuo" al\4 a tUck cepaiiU 1tY and en J>Mvlllon• for WIOWl'- ln~ 
.,,,.., r,f various t.yp,.s and s tzes on v 1111 pylons. The baUe F-~£ Is l h4' •- as t.he f~8D 
'!Heru.UJ y e.J~cept f.,r thC! J&r«ar ""'• cone required tt' ac c:OIIIIOCiata tfte 111provot11 raCier lind 
"'luls,.,.n•. ra!rlnf! on th,. v 1N: tor er "terlln• ln Ulf' donal er,.a. 

OPERATING DATA AVAil.ABil.JTY/OEVEl.OPMENT 
Vea s ••••• • ,,,,,, ,,,, •• •••••• •• l .S lHN/?75 ~l AS Inventory j/ FY67 
C:<>\Hn« . ... .......... ......... 5..' ,)50 hat F'8£/J l OA 

e8 69 10 
)7/fo 0/71> 0/56 

'"'· on CVA/ACW., ... . ... .. ..... zt<l)n 
FPrry rance ••••••••••••••••••• l)50 N.H.AI . 
T111o "n Sta (JS'· 1!\tl ..... .... . l.llt hrs. 

!!t' Guns/ It SW 
J/ PlptUn& ~ Incl. 
_ R40 projec• A/ C lnr.l . 

&aued vc !l2Jr. Incl. 

WEIGHTS FUEL AND OIL DIMENSIONS 
I.OADIIIG Wtna ~ Ns; ·!""J kOCltiOn 

~~ uaelece, bla44er Area •••••••••• •••• J75 ~q. rt. 
Span ......... .... )5 •8• 

ELECTRONICS 

•atn sys\ .. 
2"5 5 P'use!aca, bladder 

tranarer syn• 
S89 1 Wtnc 1ntecra1, 

tranater SYtlt• 
rFual eap u1 1 bl l)*&Gall9.1661b 
P'uel Spec HlJ..F' · 56 ;?loC 
F'val Gnde _ ./P·'·- _ 
011 c ap tat 8. 5Qal us'bl ).OGI 
011 Sli.e MJL-L-?908C 

H • .l.C • •• •• •••••• • •• ltol.O" 
Sv .. pbaek i Cburd •• 1o20 
~nc~ .. •. ..•.... .. 55•11 .b" 
Hailn\ • ••••••• ••••• 15' 9.1" 
Treed •• •••••••••••• 9' h" 

ORDNANCE 
IJUU.KUW ~fnunn. t;UITI\41. • • ,Ati/ ASQ-l?ll 

(contains functions or Ati/ AAC-271• 
20~ At reran fovns, Fusea~te 
MK-1~ frnnt !i• c tlon 

AII/ At'l-68 and AII-AIU-251 
CUO!ll r;scOUF., . ... , •• ••• ,., ..... . Alii APA-89 
MAOin SF.T (TACAN) •• •• •• •••• ••• •• AH/ ARn-S2 
KAOAR ALTlKF.TtR • •••• .••••••••••• AHIAPN-~2 
f.YltU STA8lL12.£0 MAGNt.'T lCAU.Y SLAVED 

COHPA!lS, ., •••• , ••••• .. •• ,,.,. ,HA-l 
AJUIAM!lrT Cli!CTROL :>YSTEH ........ . AII/ AWG.l. 

{\neludes AII/APQ-~. Radar Set and KX-16, 
Al rt'raft ftr• 1:ontroJ Sys t .. , 

atrrnP 1 UIT . . .. ... ... . . ..... ,. • , .. CY/ 1£5-6 
I.R. !iY::TEH ............. .. ...... AII/AAS-1 5 
F'll!i1. CCifTKOl .............. . ... . .. All/ AW-~ 
Sl'f.ClAJ. WAHN1Nr. R~:C:tlVt:ll •• •••• .,A/1/APR-a 
U~:ut ........................... , A/1/ AI.Q-51 
CHAFF Ol:>~f.nSER ••••••••••••••••• AN/Al~-29 

soo 
2 or It 

t. or 8 

8 

8 

2 

2 

W&rn1n« :Mt.,. ,,,, ••• , , . ... .... . A/1/ APR-)QW( ) 

SECRET 
7 

L. L 
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L L 

2<:1-MM '-'mltlon Rounds 
S1d.wlnder Alr-To-Air Ea ch s l d'! nf 
Mleatle a Carried FuseJ ac~ 
Ext•rnallY on Prlons 

ZW'II Alr-To~round t.rteh s ide of 
Klsallu Carrled FuseJas• 
Externally on Py lons 

KK 8 1 Boebs Car~1ed ~'"' Pyl~n~ 
Eltternally on I' Yl.,ns 

KK ~~ ~•b: Ca r r t•d Wlnc Pylons 
EsternUJy on ryl oros 

MK 8 ) &o.bs Carrl•~ Wlnc Pylon s 
ExternallY on PyJQns 

MK ~ Bo•bs Ca rried Wine ryJons 
E&ternally on Pyl ons 

' . 
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SEC~ET 

/ l 

I 

TABLE 1C 
MISSION AND DESCRIPTION 

Th~ RA-38 airplane ls a l one r a"«•• nt ch perforaanc. pAoto~rapnie-re~&iseance a irpl ane 
f••r .,.,, and nlrht a laa tons. The urplane operates !roa land t>aaea ancl CrOll carr1ers . 

11. l' a jeonventional , swep\•WlftC airpi ane vttft tvo tur~-J•t enc1ne1 encl oted ln under
.,;,&e roaee u .... llnreaJ crev consUts of t h:-Ht a pUot, a pnotonavtcator-e,.Utant pilot 
'"td a r>hoto teetuuelan-cunner . 

Th~ trteyele 1end1nc cear, arrettl nc cear, v ine-fold and tall-tol d aecftanl .. s, a1ncle
sJut t~ vtnc f l aps, tuael aca tpePd brakea, and power aeeh&D1 .. t tor sudder, e l evator and 
"\' ~r~ns ar• op•r•~•d ·by hydrauJlc power. The hOrt~tal stabll1ser la adJustable t or trt~ 
ln-rll,ht. l l.eadl ftC·Hn s l atl are aetuatacl autoaat1ealh by atrCMSynuuc load&. Ant1-ekld 
braklnr 1~1 provided . The JATO lnttallatton ae~ataa tvetve ~ttJee. The cockpit and 
~ .. •r• coapar~ent are preseurl~.O to ?.5 P.S.l. differential . 

l'h.,tocrapnle provlUoruo eonust of t he preuurl zecl e ... r a eDapar~ent vllh t welve euer a 
s~&t\ont . 1 The eoa,.r~t also ho~•• c ... ra con~la, c ... ra door controls and !1~ s tovac• 

I OPERATING DATA AVAILABILITY/DEVELOPMENT 
v ..... s ... :. . . 
C•lllnc CSl . • • • 
""· on CVAJ1CCW 
'""' rena• •••.•• Tla• on Sta . (150 a t . ) • 

iWEIGHTS 

. . 555 Kta, 

.. 38,900 r.et 

.2)70 ··~ .lo.5 h.r. 

Co11trac:t• 

Conuaeu 

FUEL AND OIL 

NO a I a l 55- 205. 5 Airplane• 
rtrst rltcbt: July 1958 
NOa(•) 57-181. 25 Alrp1anea 
r1rn Fleet .DeUvery• ~t 1959 

PT 67 
19 

PT 68 PT 69 
18 16 

F"f'10 

DIMENSIONS 
~ADllffi 

pty 
~1;; !p 1 TWe I ,,.., ' " " !wine 
lffi 2 r~eJ.ac.- AHa • • • • 79 aq. Ct. 

n.-a1e 
O<!ttcn 
Cuallet 

~ 2 &pan. • • .?.25 rt. 
U uc . . . . . . lloO. llo ln. 

Mea t . c. t lancU 
Mu T P .' (Cat) 
Mu l.andC!and) 

r \:el Crade • .JP.J.. on- JP-5 S....oMIIII ••••• )6" 
'uol Spec • • .. KIL-F.:S621o l.encUI • • • • • • {lt.? fl . 
11 &.lt-•••llftl Hetcftt •• ••••• 22.8 t\ . m tra.a • • • • . 10.4 ft . 

Mu L:ui tear> GAiu._ No. taMe ~catlpp 
rr-· 2 nt•cnJ 
OU Spee ... ltll.-1.-7808 Vltll a11C 

ELECTRONICS 
tlllr H011inc . • • . • • • •• • • •• uvAIUI~ 
VHr Trana-Rec:el•er . • ... Ait/ &P.C-r/A 
1FF Tranaponcler. • • • • • • , Ait/APl-68 4 

I APA~9 
Radio AltUNter • • • , • , • • , AII/ U'fl-22 
TACAH. ! . . . . , , , •. , AII/AIUI-21 
HY R~e•tver. • • ••• , Ait/&P.C- )8 
R•d1o Coaoua, • • • • M I I.NA-6 
Search Radar. • • • 41/~1-18 
NAY. • ! . . . . . . , . . , , , 41/ ASII-6 
VOR, • ~ • , . • • . • • , • , .. , 41/AIUI-llo£ 
VHF. . ~ •••• • ••••• •• • • AII/AIIC- 1 
Tape Recoroer • ••• ••••• , .(C.r.t.l 
LIEC:M. 'I' . . . . . . . . . . . AII/ALQ..Iol 

I 
IR Sen•or• ~lf\C ln:. t a U •d 

KA-Iou A 
KA-IouA 
Y. A-Io? & 
KA·"i)A 

41/ALQ-51 
AII/ALQ-55 
41/Ul-2? 
Alt/AL!-29 

All/ AR\11. ) OW 

SE<J1~ET 
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--~ ( .:: t::.:Y.tr 
/ TJ..BLE 11 ... . 

MISSION AND DESCRIPTION 
Tn., 1\F' -'-11 Is " t >m-o• • c•, t.'lt ln- Jat., csrrlflr DasltQ tactl c:s J r~c.,nnausanc:~ Alrc:rnfl. 7he 

11r1111"ry IIIUUon n ( 1.1'11 !< urc:r-.rt ls "J l - wastner , ht,n-lov, dsy-nl tnt s~ J actl¥'\ reconnals
::,.nr• " l••rattons fe>r bOth pra ltrlef..S a!\11 pos l.-strlke •1s11on. r or outend-.1 ran~e au stuns, 
lltt th ~Oiftt.arlln"! 'lnd f'al,.rr..al. v 11111 tanks can De CUT1ecl . 'the alrpJan• c s n De r~fuel...t In 
flhh • . • 

l·p t. t c &J ~"nS'>rs , 1r1r-JwHn1! fru1nr Vld r anorut c caaarat , are L'leat.4d 111 ll'll't-"! .,._.r• 
t •.ettou:o tn t.h•· mae Qf \h• airc rAft. £ l cc tr::)n tc !lenJors 1ncjud~ rorvard Jo:.lr.lnt ra02ar , 
:; tc1•· •·•olr.tn.: rnoar """ '"' tnrar .. •l, r • :••nnussanee set. As•oeia t o4 re~:'Mt:ss•r.-:e ~u ao:; : . 
l lc:t: l nc:J •Jd" ho·Clhnt rro:,.sunr or r~t& , photoflash a JaeUon for nl,nt Ph•Jt:>rra r l'lr . e ; ... c: 
~lnro .,, t h• Jcov "1 1.1~••<1" fl1111 e"natt~, " "noto«rspntc eontr oJ sat and Hf' .,,_...1111:at1,:.r:! s~l 
fv r nJtiC:IJtl•d cr~U:OIUons ranra. 

Th• R~'..&.ll !•atures ntrll· llft fl •r• w1tn IIOundary layer conl.rol and auu.auc:all)' contr?J. 
J.,l ,..,.pra!IU <>n-rup ur 1n l ats . t:J ~ctrontc la&r' lncJudu Ute CNI l nn&JlaUon, t he Cen~ral 
l.l r llat.• Cucput.er, the N••lut1una i Coaputar, Ule AFC.S and Ule £Jeet.f'Qn1c A..ltlJiatar . 

OPERATING DATA AVAILABILITY/DEVELOPMENT 
v •• ~ ••.•••• •••• •••• •••••••••••• •••• l~9b ~ 
Co•l l lur 1Cl •• , ,,.,, , ,,, . .... ..... ))1500 rt, 
N". nu CVA/MCW., ............. .. , ... 0/':1 

Letter Contract • • Sapt .. oer J?6~ 
Mock UP ••••••• ,,,Jyly 1963 
F1ret Fl1Cht • •••• SebaduJed for Fa~uary 1965 

t·,.rry rllliJ!It, .... ............ ... .... !?Ito N. K. 

I moen tory rv 67 
32 

WEIGHTS FUEL AND OIL DIMENSIONS 
I.U6Q1Nr.!; 
£8J•LY 
s,..s·t c 

"""'" ,;,,..,.. .. 
Nu. T·.O . 

e. 5t 6 . '>&' 
tl. lt/ 6.C.al 

NO. 

Ufiyt;; 
2 6)0 
l 6t)() 
2 ?160 

WlJic 
~OC![IOR Ataa ••••••••••••• ••••• 530 Jq rt 
usel qe, Bladder ~~~an ...... .. ..... ... ,JII.'• rt 

Wlace, l ntecrAL ~~······ ·· ··· ····· ·· ·J6.~ rt 
F\lllaJ.qe,E&t. ,Drop ":"'""PIMICll 25J CMntl • • 1t5n 
Wtnc,&&t.,nro, I neld•~•· ····· ····· ··J~ 

D~al(ln. PaneJr ••• d' 
OU, lOut. PaneU •• l~ 

I Fl ,.Jdl 5\,800 
•(Cal l 9-,800 

"··· Land. ( Field) )8,000 
Inte,ral v/£nclnea •• ) .l5 Cal. Len,tb •• •• •• •••• •••••• 6~.9 f t 

(UaeabJa tank c&pac1ty per ~~t .... . ........... l6,) fl. 
( ArraJL) )lt

1
()()(o enctne) ~nwolbaaa •• ••••••••• , .,).~ r• 

$pee ... ............ Ml1.-L-?eoaD ~read ........... ...... .1fl. ~ rt &I Su"nontc 

ELECTRONICS 
UIU ii.-t .... .. , ....... , ...... , , .AH~~-a5 
~...unt~ottons ••••••••••••• ••• AN/ ARC-lOS 
Svwod Ro•.,onter ..... .... . .. .... R~-:!~/ASQ 
CADC •••••••• •••••• •• • ••• • • •• • • ).-k7106!1 
Na•tr.• t l onat ~uLcr ••. •. •••• AH/A5R~6 
AP"r.S ........ .. ..... , .. . ....... AU/ .LSA-; 20 
IR Ort,.ctln~ 6ct ••••• • •••••• •• AH/ AAS-l8 , 
U&CIIUJ• Al.lltu<l• Ref, Se t. ...... 53-6755~ 
lncrt\~1 NaY1~atlon Sat • • ••• •• AM/ASN-~6 
Re~at Ma~plfll ~ .. L ••••••••••• ,,AN/ ArQ-10; 
ll•c1ar :;el • •• , • ••• , , •• , , , , .• , .. Ali/ &J'Q-99 
~lrctton&c Altlaal.ar Sct • ••••• ~/ArH-1~9 
Aua1 111r7 Data Annotatlon 

i"'!l. ( 11'.:01 . ..... , ......... . . ,. )2-~7tsOs&f 
~Q~OI k•~rdtna c .. -ra S..t., ,,,K$.71tA 
A1•ttarr c ... ra N•~nt s~c. • •••• L&-~tiA 
Alr~r•ft C..-ra J•ar-\.er 

C.•ut.rv l ••••• , ••••• • •• ,,, ••••• 1.A-311A 
1"1\ut.nflG&h c ... r. Cont.roJ 

lletact.or ........... ..... . .... 1.A•21:1')A 
Radar~ Hoatne •arnlnl •• • ••• ArR-30 
Ch•ff Olspen•er • • ••••• •••••••• Al.£-2~ 
£01 l'nda ........... ........... ll..Q-81, ALQ-88 
O.at-<>n ................. , ...... AI'II- 1 Sit 
Warl•l nr llaealwar • •••••• • •••• • • Arft-27 

!I sr:t. No.; " All- No , no t ye t anllned 

/ 

CMIMS 
ltA·5S 
Ll-~ 
'U-71. 
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TABLE 12 
MISSION ANO DESCRIPTION 

The Kf~AIG Is a pnotocrapni~ r.eoftftaiat•~• airplane. It 11 4el1cned to f! T c•~reJ 
-t a y reeunnaUaanee aualoru. apee1al a1111oru tor beactl 1114 .._1b1oua aapplft& 11.11d eharunc, 
~n~ nlchl reeonnalsaanee. 

Thoe RF -8 1S uallar to the F-8 rtch\er •erllon ueept ror U l front r vae.lece " eounc• 
•uod fl ats 1.0 r aeU.lt.ate the r:no tocraPllle ancl 1ntl1cl'lt retaellnc U PRl eq\llpaeftt, ( 2 ) tl'le 
~trike euera ratrtnc on Ul• IIOttoll eenur.une or the Cuel.ec• and (j) r-u or the CWI 
~uapa, t~• RF-R Its a 11nc1e-~laee lwept•vinc a i rplane l'la•lnc a 1'1111'1 •arl able 1ne14enee vtn• ....... ~ .. r·-....... . 

OPERATING DATA AVAILABILITY/DEVELOPMENT v... I 
CeUina lCl 
Ho . on CVA~l/27/MCW ~/0 II 
ferrr ranc• 1'-90 11. 11. 

P'trat 111Cb~ • • • • • • J aniiU'y 19S7 
Serrsee Uae ••••••••• •OY .... r J95? 

WEIGHTS FUEL AND OIL 

P"f 67 
56 

FY 69 FY 70 
25' ' 17 

DIMENSIONS 

!Iaale t&pt ,. I tf.-795 J..L.. ~· No-r Maia F\&ael. .. a 
11, 56lt zgS , Att FUel. .. • 

•&riC 
.&rea , • • • •• 3~ aq. 
,,.. • • • • • • 35' •• 
tuC • , • I .•• lltl 

tt. 

Des len 
Coabal 
Mu t. 0 . (1hl4) 

(Cat) 
Mu Lan4t11ellll 

<.&rrenl 

21t,OOO 6 ,'It S7~ l II lilt 
23,752 Puel Gra4e ••••• J P·J 
21,822 l'lael liP" ( appl) .w.-t-S6ait 
27,822 • . 
23,5'00 

I 

20,000 

I ELECTRONICS 
V.Kt' !Cawtaatton .Kec:el .... r 
lnstal!atton •• • • •• • • • ,AW/~.21 

UHf t r anaal\ter fteeetwer. , , , AJ/ARC~27A 
UH1 Dlreetlon Tin4er . • • • •• AM/ AkA-25 
lrY TranapOader •• • ••• •• • • AI/ arl-61 
Coder •.•• 1. • • • • • • • AM/ APA-89 
k a<lar AJUaeur. • . • • . .. AIIAI'J·22 
llawa,auon Coaouter •..••••• AJII ASI..Iol 
Dopp!er Ra4&r •••tcatlon •• • • , AI/ APJ.lS) 
T.t.S C:O.p\11.ar ~ •• • • • • • • •• CP-826/A 
I::Ot . • • • · ' • • • • • • • d / ALQ-51 
Speeta l lllf"lllnc Raeel•er. .AMI AP'A·27 -
Chaff Dl apenaer. • . • . • . . AMI ALE-29 
Ra4ar Hoetnc' and Warfl1AC • • AI/ APJI•29 

~ I 

L L L 

EA-16j 

L I 

. : 

a_,._. , ebor~t • • ~ot> 
Leac"' • • . • •• ~· 6• 
a.tcl'lt •• • •• u• r 
tread •••••• 9' e• 

ORDNANCE 

r • • 

.... 

Table 12 to 
Annex A to 
Appendix E 

' . L-

. ~ 

I 
I 
i 
I 
I 
I 

I 

i 
I 
I 
I 

I 
! IT I 

.1 .II 

' 
' , 



L . l 

TABLE 1 3 _ 
MISSION AND OESt;RIPTION 

T~~ pr~ary etsston ~r tne RA-5C airplane t• t aet1cal rec~aaance oc hoatlla area• rro. 
:~~ Je•e! n r ht~n a!t1tcoes by day or nl•ht recar4leal of ~eataer or ene.y oeCense1 . Capa-
1.1l1Uu i nclude pnot.oJnpnle etuloft.l. attac:klphotocraphic •halon•, ancl electronic counter
~easure • t3e1ona. Al ternate capab111t1el of the AA-SC 1nclu4e tne 4eltrvet1on oC boetlle l end 
•r ~~· tercetl fro• ••• !ovel or n1•h alt.1tUdee by day or ni&bt. 

th• "A-~C 11 an lepro•.o ••rs1on of the A·5A tvt n-eac1Aa, carrter--...o, tvo-place a tteck 
t•oet><~r "ttn lncreued r adius of eeUon end • lllU-•enaor r eC:Ontl&liiMCe capabU1Uel. Othe r 
l'•·'l~uru oC tll1e llrpJ ano, 'U1.Ur to the A·SA ere: lliiPt •baok v i ae l v1th droopeb!t Jud~ 
•"lrP~ aud spOi.ler-elo\.-deClector lateral control a ) J all .,eable ft0r111:11l\.al end n rucaJ 
•4tls, trreYePI1b1c hyGraullc po.,er vttn art1f1c1al feel !or all controls , and a 11near 
1· .. 1> I'IJIJ ~tth rearvard veapOn • Jeet.1on to 1ft.lure veapon aeparatlon at all poselbl e apeeds, 
,,., .. ,.,., llt t.ttucles antS altttw1es. 

OPERATING DATA AVAILABILITY/DEVELOPMENT 

V•a.·· ·· · · · •• ••••••••• • •••••• • •••••• •• •ll~7 1M Plrlt 111Cbt PrototTP• I ) •••• •• ,JYne 1962 
i;~iJ 11\1! (C) ..... ....... . . ... . .......... It7 9 ) 00 Flrlt n eet DellYery Date ....... October 196) 
ln , on CVA-'59 ...... . . ..... ............ . 6 
F~r~r r~n«o • ••• •••• ••.•••••.••• •• •• •• •• 2670 "" 

rr 67 rr 68 rr 69 n 10 
~ 65 56 69 

WEIGHTS FUEl. AND OIL DIMENSIONS 
LOADlllr.S 
t:apt.y 
Haalc: 
U..111n 
"ott bat 
~as.. t .O. 

1., 3~1U 
).8Sru 

110. 

upl 
4 
J 

~ 
ti~s 
88S 

~lac 
o~AfiO! Aree ••• • ••••• •••• 7'5) .7 aq. s,.. •••••••• ••••. SJ' - o• 
Fa.e111e ~;··· ····· ···.1.6'~ 9" 
~t ~~~~o& •••••••• )i., 

(t'lelcll 
{CatJ 
~u. l.ana. 

80,COO 
80,000 

2.~ 
-5 ·l1n1 OIL 

taaae1 Lcactb •••••••• ••• 76' - 6" 
~•1chc. • ••••• •••• • 19' - 4 " 
ttreM ••••••••• • •• ll' - ?. S"" 

C.,uit)' . . .. .... ... 5.30 
Grade • • •• • •••.••• • • c 

tcua. J 
U'l~lcl) 
(Arrest) 

58,000 
50,000 

.I..!Sru 
3-7n& Spec. l App~.J ••••• MlL-L-7808 

ELECTRONICS 
M/A:IB-1~ lnerU&l Boell • •" 
Mappl nc lladar 
TV Syn• 
ln~rtUl NaYl cator 
Analo•·Dtcltll Coaputer 

AM/ASQ-56A~l Co..unteattona, Na•taetlon and 
lcSen~tflcatlon Srs t .. 

Aut.opU ot 
~upporttnc Sy•t-• 

A1r Oeta Coeputer 
Aup.ented fl1cht Control Syst• 
AH/APN-120lXM-2) RaiSer Alt1aeter 
ANI&&ll-~ l AJ>CJ 
AR/ ASI-26 Malter tl1Cht Roference Srat• 

1CS - lnter~caUona Sytt• 
AC ! leurtcal Pover Syat• 

Bt-
2 
2 
t. 
t. 

1000 
2000 

TB&IIliiC 

ORDNANCE 

rt.. 

~r~ • El.cttontc: Coun'•~•••ure• 
AN, At.Q..Itl, AN/ ALQ-51 
DEal &rat• 
AH/Ar~-18 Paee1Ye Werntac Syat• 
AH/ UR-27 

J/ Carries (161 Kk-761 or Kk-89• or 1Ul-106a 

~lne lnlet Duct Control Syaua 
E.Q4 Sye~ ••••• •• • , ........ ...... AN/U~l 
U\ .: Procr-.c~ Cor 1968 
Reeler (SU\) . ....... .... • • • •••. •• . AN/ Il70.7 
Cuer .. 
Statton 1 KA-Sll 6" 

2 U -50 , l 3/lo"; kA-51A, b" ; KA-62 
3 P!OI 

4-1 ~-SlA, b"; ~-57A, 3" PAN 
4-~ ~A-57A, 3" PAN : KA-58A 18" PAM 
4-3 KA-.SU , 6" l 21 ; M - 5)A 1 12" ( 2 ) 

/ 
.,/ 

SECji(ET 
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I TABLE 14 .:. ..... 

MISSION AND DESCRIPTION 
The Gru.aan £-18 ta an &ll-vea~er carr1er-oae.O AEW/ AlC a1rcrat t equ1ppeo t o det ec t and 

r .. .,ort d11tant a1rtlorne t.arcete and •ector 1J\tereeptort 1Ato attaca poa1t1on.. 1t 11 d•
s 1cn.O to carrr • Cour ... an crew a pilot, co-pilot and tKUeal cl1reetor, alK1 tvo radar 
operators . j 

The &.18 h a pro~ller-41rtnn tvln-encs.n. hi&b-vtnc .OJIIJll!ue deetcned Cor operation 
f roa cVA.Jio ana superior ct us carriers; lt !1 eq1l1pp.o t or e.tapiUt and arrested l anct1nc 
t.operet.1ons, and earrt .. a 20-Ct.. d1-ter t op-eount.O ru-. i t. contatnt a epeetal1.aed 
c1111pJ •ent. or1 tleet.f'onl~ ecN1.-ent t tneludiJI& ra4u reler, £01, and hallftt t l ndlncl . lt 11 
equt " "e<i vtt.h llot.t..o t"'e tlapa out~U"Cl Ul4 IP11\ lnboard. Mora&! euntroll are a~,~pented 
b7 circular are epoUers tor adclltlonaJ lateral. control, Uld ~ ru40er tlooat tor dtraeuonaJ. 
control 1n the e•ent or enc1De ratlure at l ov tltcDt eptltl41. 

I 
OPERATING DATA 

Vnax • •• • •••• ! .. ... . ... .... . .... 191 f ~· 
c.otltnc •••• • ~ •••• • •••• • •••••••• 15, 800 
M•1. on CY.l/CVS •• • • ••• • ••• • • • •• • 3 or -
ftrrr rance.~ •••••••• • ••• • ••••• 900 
T1ae on St.a. ~ •••• • •• • •• • • • • •••• t1SO ai.l 2.3 

AVAILABILITY/DEVELOPMENT 
Pirlt tl~\ •••••••••• ••••• 17 n.o .. Der 1956 
le~e• u .... .............. JUDe 1959 

rt 67 rt 68 rt 69 N 70 
65 52 

WEIGHTS FUEL AND OIL DIMENSIONS 
~ll!r&;i ;f,-638 t y 
lade 20,892 
O.stcn 21-,800 
Coebat 21.,800 
Kea. t .o. 

J.aL. 

3 

Wille 
Araa • • •••••• • • ••• S06 1q. t t.. 
5p&a • •• •••• •••• • • 72 tt. ~ ln. 
MAC • ••• •• • ••••••• ? tt. . 3 1n. 

( l'hldl 2?,1too 

Laactb ••••••••• •• ~s rt. ~ tn. 
Heiebt • ••••••••• • 16 tt. 10 1n. 

OIL tre.& • •••• •• •• • • • l8 ft. 6 1n. 
(Cat. I 27 ,!tOO 

"all. Land. 
c.,aour (Gala.) ••• }2 Pnp Gn Cle.r ... .u ln. 
Gr.&e ............. . 1! 00 , .. A--. (tO{I-

( Flelcll 
( Arr .. t l 

21t,700 
.~.700 

Speo. (Appl. l •••• •• K:L -L-608• Moam~)(Dtal ••• 20 tt. 

I ELECTRONICS 
UKF •• •••••• ~ ••••••• •• •• •• •••• ; •• AJ/ ARC-52 l 2) 
Hr ••• •• •• •• ~ ••• ••• ••• • • •••••• • •• AIIAIC-381 
lnter~ona.~ •• • ••••• ••• •• • ••• • ,.AII&lC-1~ ~011 
UKI' Dl r . F1nder Group •••• • •••••• AIIARA-25 
Kerker Be~ Reeel•~ ••••••• ••• All&aa-12 
hadar Set UlU•eterl. .. ... •• • •• AI/ APJI-22 
Ra4ar 14ent ' 6•t (1F7) •• • • • •••••• Aa/ APX-61 
Radar ReeoCft1t.1on Set •• ••• • •• • •• li/ APX.? 
Coder Gr ouf· · ··· · ··· · ····· ·· · ···AI/AP,-89 
Radio Set tACAXl •• •••• • • • •••• •• AJ/~~·21 
Lf A.DF • • • •• • ••• • • •• ••• ••• • • • • •••• AI!I AIC·l) 
Radar Syll ............ ......... . AJ~~-82 
R.Oar 1n41eators • • • • ••• •• • ••• • • • l9 .... llt/1P&-l 2S 
ft~ar Rela, trensattter •• • •••• •• AI/&Rt-28 
" aY1£atlonal Coaputar Set • • • •• , , AI/ ABI-28 
liM .. R .. la7. J •• .• •••.•. . ••• •• ••• •• AI/ AN:.-rr1 t2l 
.. Y1£aUonaJ. ~\er Group, •• , , AI/ #JU-2'+ CoeJ••• ,,.~ ....... ............. ~1 
Pae•t•e Eel Aeeat•era 

~

/ . 
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TAB1t: 1 5 ;_, 
MISSION AND DESCRIPTION 

!h~ Gru.aaa £-2A Havk•Y• 1s an all·v•a~ar , carrtar-oe•ed AEW/ClC airplane ~at patrols 
t.a::k force da f tnn ptrl•tttrs t o proTlda tar!)' YAJ'1lln« Of approacntnt an•J' aircraft &nil to 
vec1.or 1ntareeptor• tuto attack poalt1on. ln acld1t1on c.o tl\11 pr1aarJ' AEW fWlctton, the 
llavkaP. cllll auo proYldt 1trlltt and tra!t1c control, ..,. .. lu.rTtUluact, aearctl an4 r .. cu• 
~a1d&nee, nAvtcatloaal a1111tance, an4 e~eat1ons relay. 

The Hawke,. u d .. l~ntd Cor a crew or fl••• pUot, co-puot, r aclu operac.or, alr•c:ontroJ 
opArator, ancl coeoet ln!oraatlon canter operator. The apt clallztd ~1.-.nt or al ectrontc 
'"'lUlpoulftt ll&&ea lt f eaalbl• for three oparac.or • c.o ltlll'al, 14fllt1CJ0 eDCl t rack ta:rceu •• 
waH as control tntarcaot1001. Afli/ClC 41CUal lntozwatton can be ral.,ed autoeattcallJ, and 
an a441tlonal UI!F c~cattona autoaatlc rahJ ayat- ra.l1eua the crew of • atddl.aan" dutJ 

OPERATING DATA AVAILABILITY/DEVELOPMENT 
Yeax ••••••••••••••••••••••• )Ol lts. ~ 12,~' F1rlt Fl1cl\t •••••• ••• •••• •••••• • • Oct.ober 1960 
Nu. par CYA •••• •• • •• ••••• •• ~ a.r.tee Uae ••••••• •••••••• • • •• •• ,Kar~ 1~ 
ferr y rance •••••••••••••••• ll29 
Tlao on Sta. l200 a t. J ••• •• ~.3 

lllftlltOlT "67 "68 
37 '-5 

WEIGHTS FUEl AND OIL DIMENSIONS 
l.OApl!!GS 
tipty "'06) 'i:W. 

llo. t~ •••••• •• • (2) lnte~all~ea, ... . ..... ... 700 IQ Ct 
~atton •• ••••• • • • c.s. v1ae· 5~ • • • •••••• •••• 80 tt 1 1n 

o .. ~·un 
lle~lc 36,208 

ltl. ,?85 

total Capae1ty •• • • 17~ cala. ~ folded,, •••• 29 Ct .. in 
luaaDla) c ••• •. . .••••••. ll2.6~ tn 

c-oet l~ fuel) 
Ku. t.o. 

Fual Gr.a. •••••••• JP~ or JP-5 Leactn ••••••••••• 56 ft .. 1n 
lpae. (appl.), ••• JllL.J-56~ Ka1Cbt ••••• • • •• •• l8 tt 3.7S 1n 

lCatl ~,638 
on. l.aD4. ('-OS rue ll 

(ArNU) CapacltJ,,, ••• ••• • 6.2 cala./ 
•aau- (u~&tllel 

Spec. lappl,),, , ,.Kl~7808 

ELECTRONICS 
TACflCAI. 

Rot.octoae ............ ... ......... Aif/ APA-llt3 
Searcn Ra4ar &et ••• • •••••• •••••• AN/APS-96 
l r.r lnterrocetor •••••••••••••••• Rt-26:8/API-? 
Coapater Oateeter ••••••••••••••• CP~l)/ASA-2? 
Coaputer lndteator Gr~ ........ AJI/ A&A-27 
Data tran .. 1aa1on Srat ...... . ... AH/&SV-l~A 
Kult1-Purpoae Coa.unlcatlon &ya . AN/ASQ-52 
1~CJ1r.nt Parfor.aaca MonltOT • • • • AM/ &SM-))A 

COhMUII1C4tlOJI 
UIIF C:O..WUeauon Syst- ••••• •• • AM/AJIC-~2 
Hr C~tcatlon Syat ........ ... AIIARC-~ 
lnter~cauon Sat ••• • • ••• •• AH/ AlC-llo 
Inttl?atM £lee Control 

CN1 Packaae •••• •••• •• •••••••••• AN/ &SQ-58 
NAYICAfl OII 
1nart1al Navtcat1on Srlt ... . . ... AN/ ASII-36 
Air Data Coapgter ••••••• • •••••• • AI~-13 
Doppler Mavtcatlon Radar 6a~ • •• • AN/APII-l53Y 
Co.paaa irl t .... .... . ........... MA-1 
LF Au~atlc Dlraetton flnder • • • AH/ ARD-13 

'UCHT C0111'1lOL A lHSTJIUMDfTS 
ArCS ...... . , ..... . ...... . . .. .... AII/ ASV-15 
Radar Alt~etar ••• ••••• •••• ,,,,,AN/APN- 22 

SECRfT 

IIOIS • 

( lac.oc- raUed) 
lelebt •• ••• •• • • •• l 6 tt ~-S 1n 
(fto~ reuact M l 

Treld •••• •••••••• 19 tt 5.8 1A 
P~ Qrd C!ear.lJ pt attl28 ln a--. (d1-tu> •• 2't rt 

ORDNANCE" 
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TABLE 16 

MISSlON AND DESCRIPTION 
rn~ EA-1~ ts a ~ual purpoae alrp!ana, e apaO!a or tvo ~11t1net a 1aa1ons; one , tha t of r aoar 

rreunnauaane" lll i'Plana, datoet1nc an .. ,. radar 11\atalla~lau and, aaeondlJ', Ulat or a r&dar 
r:n•Jnt.raa .. ur .. atrpllne that Jaaa e,_, radu Cllll'l.aC U\ attaek atuton by a cro\111 or ~beu 

The tA-J F ts a ll:lt-eo<tt rteauon to tale A-11 airplane. cr- eoutat.a or r our1 a pilot. and 
" ""t utor 1n tJiw eoelcp1t and tvo EOI opera~• 1n a r eal' eoeparu.nt, Tbe atrpl&M U cle• 
str.na~ to operat e tra. &11 elas••• of atrerart carrier• or land bnaa. 

Th• UrpJ ana b eonwent1ona! t n claaUll and a truc:ture tnC:OJ'liOI'&UN: a llnJle rec1proeat1nc 
cnr lna l CoJCI1nc vtn~a, , eonw.nttonal l and1ftC caar and eata~t and arraetecl landtna aquJpaant. 
l' rnwu ona are 11\co~ratecl ror tJie eal'1'7iDI or tua:. ~ &Nl Yartoua a t.oraa raqu1rl12 ror '"" """-j oo ,.. -• ...... ,.. <•• ,....,,.,..., ot ..__ .- ln UM •-• •loO•· 

I OPERATING DATA 
I 

v-• &. L •• .-• •• • •••• ••••••• ••• •• ••• 268 ltta. 
Mo. p•r CYA ••••••• ••••• •••• •• ••••• ~ 
F•rrr rena• •••4••••••• ••• ••• ••••••1800 • .M11 Ttae on ita , llSO 81.) ••••••••••• • 7.0 bra. 

Jl soon• 

AVAILABILITY/DEVELOPMENT 
rtrat Pllaht •••••• ••• •••••• •• ••• Oetober 1956 
len tea Uae ... . . .. ............. . Julf 1957 

f'Y 67 n 68 n 69 n 10 
)3 29 28 1'+ 

WEIGHTS FUEL AND OIL DIMENSIONS 
~l!!CS 

ty 
liulc 
Do at en 
Coebat 
Mu. r.o. 

(1blcll 
<Cat ) 

Mu. Land. 

if097. 
15,,32 
17,000 
19,3'5 

6 ... 
5.6 

on. 

vtac 
Area •••••••• • •••• ~.] aq. 
&peD. ••• • • •• •••• • so ft . 
M&e ••••••••••••• • s.~ rt . 
Leacta~ ••••• •••••• ~.o tt. 
He1&at ••• • • • • •• • • l5. 8 ft. 
,, ......... . . .... 13., tt . 
Pre, Grcl Claar • • • 6 11\, 

(Y!P.Icl) I 21,000 
( Arr•st l 17.500 

AJ1 ¥tlc~\t · .rt eel quletecl 

c_,aetty •••••• •••••••• 39 Gala. 
cr.-. ••••••••••••.•••• 1120 
,,... • • • • • • • • • • • • • • • • .M-«)..8 

ELECTRONICS 
IIHF Tren1·. -Rac ...... . . ..... , AII/AN:-27&<2) 
HHF Tran.'.-Rcte .. , ......... , ,IJUAN:-2 
1\a~lo A! t taeter •• , . . .. . .. .. • Ioiii UJI-22 
Har ker 8raeon • •• •••••••• •• ,..AJ/ ARK-12 
lrF .. .•.• ' ....... ,., ... .. .... , AJI/Ul- 6 
zrr Cocler • • ••••• • ••••• •• •••• AN/ ArA-89 
I.F ADP' ••• ' .............. , ••• • A.l/ AIUI-6 
ImP ADF. 1 •••••••••••• • ••• •• • AI1ARA-2S 
ll&da1' &e&rm ..... .. ......... A.I/ Arl-3lC 
LAH Radar &o-betcat ••• •••• , ,AN/UA- 16 
LA! R· R Aclept~r • • •••••• •• ••• Kl~?6/APA-l6 
ecH R•c. ! ••.•••••••• ••• • • ,,. A.I/&YQ-2& 
ECIC DF, ........ ... ......... ,AII/ArA- 69& 
Ea. "'"'· • • , ..... . . . . ... ... ,.AJI/ U R-1) 

I PROY1610X8 
VHP' Tran•.-Aec • •••••• •• ••••• AJII ARC-1 
bo.b Dlrec\Or •••••• • •• • •• ••• "K·) MOD-S 
tCH • • •••••• • ••••• • •• ••••••• • Ioii/ ALA-3 (2) 
t:ot ••• •• 1 .............. . . . ... AJII ALR- l (2) 
t:at • •• • ,I, ... . ............. . ,loii/ALT- 2 ( £at~ (2) 
QIAI'F ••• • .................... Ml-900()/ A (htl 
tcH •••••• • ••• •• • • •• •••••• • ,.Ioii/ ALT-7 

AJI/ AU-68 
AJI/ Af'A-69 
A.I/ULA-2 
AI/ AU•2 

ORDNANCE 

DNa 110t IIOraa.ll)' CU'I'Y o..,Snaaee. 

r-ro.ut- ror a ~al of 12 Aero llo ~~~ 
I'UU Oft OU'-el' Y1DCI and ~-~ Wlftl IUDI 
wtVI 2CO n11111111 or -1uon eaca. 
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Th.BLE 17 ;.... 
MISSION AND DESCRIPTION 

!ne pr~nc1pu aus1on of the U.- 38 a1r11l ana u errectl¥e s earcn ror en_, reou. : ~ ciU\ 
·•r otrot.e free l and bases and Croa c u r1ers. 

fhot atrplan. 11 con•enttonal v1th tvo turbo·J•t enstnea in under-vtnr naceJiea. Prawts1on: 
~r~ \ncorpgrated for a crev of '•••n: a pilot, a naY11at~r-aea1atant p1lot, a cunnar
r~1oaan, four ECK operators 1nclud1nr, an a•al vator. 

Til~ tric ycle l &ndtnc ,ear , arrasttnc 1•ar, V1hl·fold and tatl-rold aaenaat-.., a1nc1e· 
; ltot.t.IICI v t nc Clap•, rusel a&a epeed l>raka•, aZI4 power 18ecbaft1 .. , Cor rudder, ele•ator and 
llhr c.ns are oparaud I>Y h1'2raul1c pover. the horizolltal etaauuar u a1aetrte&J.J y 
~d Juatable' Cor trla tn-ClLCht. Laadln& edce alate are actuat ed autoaatlcally by aaro-
1:rn• tc loacsa. · 

OPERATING DATA 
~·•• S.L ••••••••••••••••••••••••••••• 557 kta, 
~alltnc (Sl •••• • ••••••••••••••••••• • • J7,000 
1!•1. on CVA 
·arry ranca •••••••••.•••••••••••••••• 2)8Q~t. 
1ae on Sta. {100 at. l. . .. ... .. . . .... lt.Sit 

AVAILABILITY/DEVELOPMENT 
F1Pst Fl11ht • • •••• •• • •• • ••••• •••• l2·10.58 
rtrat Flt&bt 0.11.-ry •••• •• •• ••• • Mo.._ber S7 

Contract! ~a(a) SS-205 F1•• airplane• 
NOa(al 57-181 E1Jbt atrplanea 
IIOa(al S?-181 Aa~t • 2 

1 .. May 1958 
twel•• at.ntlaaea lcullved laad-

UII ..sea v~.ne l · 

" 1:7 ",r ".~9 "\~0 
WEIGHTS FUEL. AND OIL DIMENSIONS 

LOalli M~l: 

.. t.y 
~~lc 
r:-•1cn 
F.oe•t. 
~u~ t.o. 

( Land) 
.,.<cat) 
ru. Lanll 

( l.anlll 
lC:vrur> 

'-2,) .. 7 
5S, 91t2 
61,573 

78,000 
73,000 

56,000 
50, 000 

2..... .o. 
2.60 upi 

ELECTRONICS 
~ Xatr•Aec ; •• ••••••• • ••••• •• ,AI/ AIC-21A 
PP ............ . . ........... . ,.AI/ Ul-68· 

• AII/ UA-89' 
~- Al tlaeter • ••••••• ••••••• • AI/ APII-22: 
~ ~~ • • • • • • • • ,. • • • • • • • • •••• • • • • • IJAI AIUI-2.1 
~~lo Co~aaa •••••••••••••••••• AI/ AKI-6 
~·•rc:n Radar ............ ...... .. AI/&68-18 
~~en Oanl-R&nce • • • •••••••••• • • J.II/AAM-1~1 

. '"' Xatr.Aec •• •••• •••• •••• • ••• • AI/ &RC-1 
·~1•• Analy~er ••••••••••••••••• AI/ ALA-3 
~oWit.el'lleaa. Rae . ........ . . .... AI/ &Ul-8 
~&dar 1\ee ...................... All/ u-3 
~tree t.ton F 1ndar . . ... .......... AI/ AI' A-49A 
~lrnel AnalY&er •••• •••••••••••• AI/APA·~ 
l aOar Rae . .. .. ................ ,AII/&1'11·98 
~~ar Rae ...................... AI/ U'II-1] 
rUII• Rae •••••••••••••••••••••• All/ AIIC-5 
~r X.tr.&ec ••••• •• ••••••••• •• ,,AH/ AIIC-38 
~adla Rec •••• , ................. AI/AIUI...IoO 
r,aOlo D1rect1on 11n4er ••••••••• AM/ AAA-25 
~.c.s. - tr&llStatort&ea l.C.S. 

(DACI 
~' latrortt.: 
~..., Sat. • ••• •••••••••••••••••• AH/ APX·17S 

OIL 

~ 

. IOU 

~. Set ..................... , .ut/ AUI-llt 
~~·••• •• • •••••• •••• •••• • • • • · ·""''ALQ·35/Iol/Sl 
~.Ql . .... ............. .......... AM/ALQ·55 

EA-- 16o 

L L 

~1ft& 
Area ........... .... m 14. ct • 
.:;pan ............... 72.S tt. 
~AI: .......... .. . ... 11+0.1 .. 1n. 
Sveepeaek •• • •• ••••• )6° 
~~ •••••• • •••••• 76.~ rt . . 
!!•l&bt ............. 23.'- rt. 
~read •• ••••••••••• • lO.~ rt . 

' . 
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TABLE 18 
MISSION AND DESCRIPTION 

Th~ £A.6A ti a ~vo.placa ~•c~tcal a! ectronlc co~tar ee .. Y7ea veraton of the A·6A intruder 
~1 1 -•~•~er, lov-a!~1tuoe. attao• a t r cr&ft . lta Fr~arr ataaton 11 ~ a~por~ atrlka a lr
~raft and ~round ~opa bT ~ppr&IILDC &n&eJ alact~nic ac\1Y1t1 &n4 ~? obtatn t actical 
· l ~ctrnntc 1n~ell1cene• wtthtn the co.Dat area u~ll 1•1nc deteettnc. locattnc. cJ aaattrtnc, 
r~~~~lnr and j ... 1nC t aeftftiQuaa. 

I 
Thr. £A-6A " .. Uai\.eel a11-a~r attack ca,aeUitT v ltll eoti'NJIUonal and ap.clal 

w•"punft. j 
H1Eh lttt dav\caa are aJotta4 tlapa9 and laadlnl a4r• al ata. Antl-ak14 hrakal on aatn 

wtoa•ls era proYtdact. lloll -el tow eatap\UU"J ls uaad. A lpiM ln'UI h loeat.ct &tt on 
" Oeh "l<ia or the rusalaca. &lela bJ atda II'Ound lnel aJactton aaatl are p,..,.,.l<h•d tor t.he 
r I l ••t an<1 Eat :opttra\Or. 

I 

OPERATING DATA AVAtLABILITY/DEVELOPMENT 
Vaez &.~ . ...• ! ...................... ~SO kta. 
; .. u l ,M. (S l •• ! •. ...•.. . ..•...•• • •• •. }ll.ooo tt. 
N~. o n CVA/MCW, ,,,, ••••• ••• ••••••••• 0/9 lDYeD~r? n6? "68 "" "10 
~arrr r~a •• ~ •••• •• •• • • • ••••• •••• • • 2200 i . N. 
1. 1ae on Sta. ll SO a1.) • • •• •••••• ~ • •• ~.o br. I . 

9 8 

I 
WEIGHTS FUEL AND OIL DIMENSIONS 

110 • W .&DINCS 

-~, 
II a ale 
Uaalltn 
~-t 
~u. r .o. 

!Vtac 
.tal!lil. ~ .m_ ~£!PQI . lrH ............. ~28.9 aq. tt. 
~ IJOJ 1900 VII ... Sp~ • ••• •• •• • • •• S) tt. 

685? Wtnc• ~~········ ···· · ·130.8 ln. 

trta l dl 
(Cat) 

~S11 
~.5'11 

5.0 5 102] 
~ 11t-82 

()OOcalJ 
10,01~ Dr-op tanu ~-"..,._. 

(~ cb0rd) ••••• 2,0 
Leac\b •••• ••••••• ~~ tt. S.8 lD 

011. 
14az. Land. 

( P'lol d ) 
( Arr .. ~) 

)6,061 
) 6 , 061 

Capaolt, •• •••• • • • s 1&11./ eac. 
10 Call. a,_ t t.pp.l) • •• •• .MI.J-1-?8o8 

~tlbt ••••••••••• lS rt. 5.9 1~; 
1. reld • • ••• ••• • • • • lo tt. 1o.s ~, 

All vaithh are· utt..aue 

I ELECTRONICS · 
f'J.Eel'ROiflC c:Qtnrr'D MUSUUS 
Warntnc AaeetYar •••• • • ••• •••• • • AJI ALA-15 <~l 
Oftt~ctlOD 6yataa• •••••••••• •• ••AI/ ALQ•5) 
Cbatr Dtlp.naar ••• •• •••• •• • • • •• AII ALI-18 (2) 
Charr Dtapenaer P~ •• •••••••• •• AII ALI-32 
Rop~etar J aa..r ••••••• • • • • ••••• AJ/ &tQ.-1 
R•r~atar J...ar •• •• ••• • ••••• •• • AI/ ALQ-51 (2J 
Co~~& J ....r •••• •••••••• ••• • • • •• AIIALQ-55 
J ... lna ~od • • ••••••• • •• ••• •••• • AI/ ALQ-31176 

1 ,~oeuroer - I Rept'Odvcer •• •• •• • ••• AJ/ _..-6 ( 2) 
~TrACK NAY1GAT101f l lfSTRCM!ITI 

Coapa•• s yataa • •••• •• • •• • •• ••• • KP'-1 
MaYiratton Caapular •• • •• •• •• ••• ll/&81~ 
Vartlcal Rat. Srat ...... ... . ... AI/ AJA-8 
S.aren Radar • • •••••• • •• ••• •• ••• AJ/ ArQ- 103 
DopJI!er Ruu •••• • ••••• ••••• , • • AI/ APJI-151 
Radar Alt~tar •• •• ••• • •••••• •• AI/.,..1~1 
AtCS •.• •• ~· ·······•••• •• •••••••AI/AIW-16 
Alr Data Coap~tar • •••• • •• ••• ••• CP-817 
lnttt~ra~ed Dtapl ay &ub•ra~ •• • AVA-1 

t:CHCUMl C U 1 OilS 
C~l Packa,a ••• • •• • •••• ••••• •••• AI/ &SQ-57 

UHF AOF.: ••• •• •••••• ••• • •••••• AI/ AAA-50 
UHF Rae.jTrana • •• • • • •••••••••• AI/ AAC·52 
UHP' St &Dd-BJ R.c ••••• •• •••• ••• AI/ARA~ 
1 PP' •••••• • •••••••• •• ••• • ••• • •• .UC/ APl-68 
lff Co4er ••• •• •••• ••• •• ••• ••• • AliAPA-8~(1lF) 
TACAN •• • ~ •••• ••••••••••••••••• AI/ AAa-21& 

lCS •••• • • ' •• • • • • •• • ••••••••• • ••• AI/ AlC-l lo 
Da t a Ll.nk' • •• •• . ••• •• • ••• • • •• ••• All ASW-21 

I 

ORDNANCE 

18,000 l ba. . 
aa.u• lUI 11, 101 az. lll1l 83, lUI Sit, rue 
...... 79 Jlo4-1 

Rooket Pactt.ac11 l.AU-32Vl, l.ALI-)IoB/A9 

l.AU·3AI~, ALU•lO& Aero-6A, Alro-70 

ln ad41Uon, Ula toll-t nc .. , M can-114• 
101 Pod•a .UC/ ALQ-31, Alf/ .ALT-2 Po4 9 

Praetlca aa.• Cont&laer•, AlA 378-3 
PtUil wllCk 76 aM Nl 19 
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TABLE 1 q__ 
MISSION AND DESCRIPTION 

Thr. ~(; -~ <:J u • l and &>a~eos ap.,caat searc:n and u roor ne earl Y varnlnC a lrpJ.an•. l<s • 
"'' .. ""1. lnfo,..atlon C•ntor, tn• £(;.1; 1 pro-..tde<' an urCicnle plat!o,.. ! or tt•• dlrectlon of 
•.ac:tlc:&J aircraft.. 

Th .. ~·mf1rw-atton r••u.ur•• fnvler fl al'&, control aurtace oooatara, rulltler de-tel~ boot.a 
~ • fully preaaurtzed r uael are. 

Tne ~-121 atrrr ... 11 a •tlltary adapt1on or tht e~re1&l Lockheed eod•l 1~9 Super 
Cnns~~Jlatlon. l t c:arr1at a c:rev or 2~. 

OPERATING DATA AVAILABILITY/DEVELOPMENT 

F1rat Pl1&bt. • ••• • •• • •••••••• ••• J una 195) 

Ser.lca Dae • •••••••• •• ••• •• •• •• Aprll 19S5 

WEIGHTS FUEL. AND OIL 
W t.Dl!ffiS 
~apt)" 

ll•stc: 
Uealr,n 
Cll&O&t 
Kax. T.O. 
Maa • J.ancl. 

2.50 

2.25 

110, 

~ 
2 
1 

~ 
1200 
1000 

m,mon 
Up T&DU 
PlaN lac• 

ij!-671 
86,1t23 
1)0,000 
ll6,0l0 
156, 5')0 
122,000 

OIL 
Capae1\Y ( l&la. ) •• ,)~ 
Gra4e •••••••••••••• 120 
Spee •• •• ••••• •• •••• KlL-0.6082 

ELECTRONICS 
Searc:ft R&dar •• • •••••••••••••• AJ/ APS-20 
Radar l nel £qulp ••• • •• • ••• • • • AJ/ APA·56 
ft&dar Relay Trana •••• ••• ••••• AJI ARr-28 
Madar Rftlay Race1Yer •• •••• ••• AJ/ ARR-27A 
Radar H .. t rnt. t t nder ••••• ••• • • AJ/ APS.-S 
l FF lnt.erroc Reap • •• ••••• •••• AR/ APX-7 
VHF D1~•c:tton Ftndar,,, • • ,, ,, AII/ ARA-25 
£CK Aec:e\ Yer ••• • ••••••• ••• ••• AN/ APR-98 
£CK ranar .. tc: lnd .•••••• ••• •• AII/ ALA-2 
Radar i ndlcatur Grp ••• • • •• ••• AR/ APA-81 
£CM st,nal Ana!)"aar •••••••••• AIIIAPA-?~ 
teN Recel ••r •• •••••••••••• , •• AII/ APR-13 
Marker &eaeon R•c:elYer ••••••• AN/ ARN-12 
Radar llt._etar • •••••• •••• •• • AM/ APN-22 
~ran a~c:e1v•r •• ••• •••••••• • • AN/ AP"·70 
Mad\o Co.palt •••• • • • •••• ••••• AN/~-6/DPA.?OA 
G114e $lope Reeel•er ••••••••• AX/ ARH-18 
VO~ ~eoelYIIt •••••••••• ••••••• AN/ ARM-1-
IIa•tcat.lon Set TACAX • • •• ••••• AHI ARJ-21 
lrF Trantponder ••• ••••••• ••• • AI/ APX-6( 68) 
Ht RPeelYer ••••••• • ••••• •••• • AX/ ARR.-1 
HP Tran .. l~~•r Rec: •• •• •• • •••• lii/ ARC-119 
UHP Tran .. ltter Rec •• •••• •••• AII ARC-27 
rtl~ht Crev JCS •• •••••• ••• •• • AN/ llC-10 
taar1ene,- «•yer ••••• •••••••• • AI/ ARA-26 
VHF Tranaaltter Rec: ••• • •• •••• AI/ ARC-1 
Coder Group .••••• ••• ••••••••• lii/ APA-89 
Uuppl er llav •• ••••••• • •• • • • ••• lii/ APN-153 

DIMENSIONS 
"'UIC Are•········ ···· ·l650 •q. r t. 
5p&ft • •••• •• ••• • • • l2)' 5" 
MAC ... . .... .... .. llt:.0·8" 
S...,llaell( '-• .t. ) •• 7.) Laac"'· .......... l16' -2" 
Halcnt .. ... . ..... 27' -<>" 
Treu . .. . . ....... :z8• .-0" 
hop Grit Claar ... 20• 
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TABLE 20 
MISSION AND DESCRIPTION.· · 

1 h•· f.f". lo'l! l~ a ~'"' r t •c- tvln "nrtne , llll'ltiRnL Vll\l •J I •veet.bl!l' e J.-cLr Onlc Vflr far-~ 
·oi r··.- ,rt... l•. ""~ t.h•• ,..,,,.,bl l tt.y .. r .. nnd.,et. lnt MUI a etl'll! 111nd pa~~~.,., • l .. ~U'""''" '""'"''·•r-

1 . 
:;; . , .. l•y .. td .. • e-odnLtnnl' .... ,,,nytdONI ro r liU, pUot. and • ret1ar Ul'"!'lll.ur . The 

·· l rt·l •"" ' " ;. .. .,.,,.nt. lnn" l In ~trueturl! vtLI'I '111-·r • J LV<•-e par V lllt anll ... ,..,.,~·~"""" '''~"
' ..... . Trt .. yi- t .. I IO.rvlhu: ltf'll', ~!"'· '·~ fl a$11 a nn " '"' r .. Jcttnlt ..... n)'dr .. IIJI.e• IIY -.p .. , . .... ,. 
lly:lo·:••ol lt"U IJr ••t-re t. ... r•uu• J al!e l l•fled•l'ltt.• nttn:· " "1IIC'I V1UI l'lerid t:nntrn lc •r~ pr'l•l•llltt. 
' lh••:h· 1111\Y ,,.., ,.,,"'! (ur aan.,OYI!rtnt ••r to lnt:r" ''" '!Ut ~le ot ft,...• nl.. l' lJ ot. I!!IC" I"' 
I'~'"" ' " '""~ """ fu r rolBhed bnth thrmurn the l"•v•r -:"!'!t'atri "sca ptt ""'·"" """ \hr"""" • •P-~'" ' 
hi t•h ~PC""' LASI-"ult. r:hut.e f')n th~ ~ • ._ .... ,. n ( t h,. t •:t~tllllC" · 

r 

I 
!OPERATING DATA AVAILABILITY/DEVELOPMENT 

-, ...... ..... !. .......... l5"• kt• . ~ to,•IQO rt . 
• ;. ,.,..,,_ lh t1lu1 .......... }')0 ,.ti l hr. TOS 

WEIGHTS FUEL AND OIL 
J.\,lftlt1 Jh;jj [ 
..... p. :t 
""•· T .IJ. 
M• a.. ~-·l•~ t 

~ 
J, • .!I'M') 
~·e. 35'• 
1 1 ,I>';Cl 

no. 
~.) 
na ... u 
l(l>ea ll 
2 

~C1t12f u.... ..,.. 
f\r••·• Ctr . 'u••·• Art.. 
vsnc. OrOJ 

Of I. 
Capacttr (r.a la. l •••• o 
r.rede • ••• • •••••••• lOJO 
Spooe ••• , •••••••••• Ml&..0-64181 

£L£CTRONICS 
o:. - A I I:; •• • • · • • • ••••••• •• • ., , 1Jli iBC•l'J (2) I . AII/ &IC..ItA 
u .. v t .·r,f) •1n • • • • • • • • • •••• •••• : ••• AJ&/ AI'll- l 

I All/ ARA-2') 
AN/ ARII-f. 

I r·~· • •••••••• • ••• • •• •• ••• •• • • ••• All/ Al'l·6 
" " ''" '' ... ! . .•.• ...•.• ... •• .••. . . All/ Al'A• )9 
TAJ.AH • •• ! .....•... ••• , •.• .• .••• &11/ AJIN- ;:1 
~::M . •.•• ~ •• • , ..... . .......... . . AII/ At.A-3 

Alfi ALII.a 
AJI/ AI.T - ;! ( ~~ 
AII / AI:f -6 
AII/ Af'A-69C I ::~:tj:~ 

M I ~,. • • , , •• • ••• •• , •• , ••••••• , , •• AJI/IINR-6 

I 

I 

. 
~-

mil 
20 -

Mil. 2\) Moll. 0 

SECHET 
I EA-16r 

L L , L L L.. 

. ; 

DIMENSIONS 
wtnc 
Area .... . .......... lt-)1) •'I· f\. 
sru . ........ .. .... S'l ' - ,,~ 
PoJ4~ Span ••• ••••• 26' - 10~ 
Len#.tft • •••••••••• •• ~~ · • ~ft 
Kelabt ••••••• •• • •• • J6• - 1" 
Hetc.Ptt. • • • • • • • •••• • • J6' - ~o• 
Treact. , • • •• .-.. ..... J n • - 6" 
ICAC . .. ... ... . .. .. . . 8• - to" 

ORDNANCE. 

Table 20 to 
Annex A to 
Appendix E 
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II 
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SECRTI' 
.7 

L 

'!'ABLE 2.1 
MISSION AND DESCRIPTION 

t hP prtnc\pl~ • l snon or tne £&4-JB a irplane 11 to proTlda a ttaeJt a t r craCt vltn t an&l.nC 
and cJ t~etrontc varrare support near tile ~arcet ar ea . · 

The at rpl ane l s conTentional vlth t vo turbo- Jat. an&lftat ln under Vlnc nae~lles. PrOYlllO~ 
ara lnenr;oorataJ !or a crw or tllreaz a pllot , naTU a tor-DIO. an4 £CH ope r a tor . 

tna trtc~la •an41n' caar, arratttnc caar , vtn,, Cold and tall-Cold ••cnanl .. a , stn&l• 
~l?t.tacl v lft( Chpa, !u::a l aca 1p..O brad .. , and power- •aet\Ml-1 tor rwtOer, tlnator and 
a lJerons are operated by nydraullc power . Tha hort&Ofttal tta._llaar ls al actrleallr 
adJuttable tor tr18 1ft·Cl1Cht. Laact1nc edce al at.a art actuated aYtoaatlcallY by aarodr~te 
l t>HI. 

OPERATING DATA 
Vaaz S.L. ". 
Cdl1n1 <Sl • 
llc.o. on CVA 
P11rry ranee • 
Tl•• on Sta. (J50 • U l , 

. 

. . . . 
. . . 

. . . . 
.557 leU . 
.)7 ,000 
.2(&l&MM) 
. 23 0 • 1. 
.2.5 

AVAtlABILITY/DEVELOPMENT 
CoQUact IIOa ( a ) &1chtatn atr;olan .. (e .. bered 

l aadlftc edltl 
rlrn ' U ibt.c JM 67 ' l nt r a ctlt. Dell'ftrra 

J\IM 6? 

Aircraft prodvetlon 2/WJ ttall'tlft& tn J~~ne 196? ln!n~tor)' "6? 
2 

N 68 
18 

F"f 69 
18 

FY 70 
18 

WEIGHTS 

~;!!nc 
Bllalc 
O.alan 
Coetlet 
Mu t.o. 

( Land) 
(Cat. I 

Ku !.and 
( l.tad) 

(CUTter) 

78,000 
73,000 

56000 
so,ooo 

FUEL AND OIL 
Ito :ANU oca:: 011 

~ 
1 

'ill:~"' ...... , 
ou. 

~ Nq, xyg ~cmop 
u · 2 li~u pu Spec. IUJ.-l.-?8o8 vtUI ana. 

ELECTRONICS 

DIMENSIONS 
IVlfll ..... . 

lpaa • • . • 
HAC 

. m 54 rt . n.s tt 
S...,eeca. • . 36o 

Laact.a • • ?6.~ '" 
Het&bt • • • ,, 2).~ Pt 
Tread • • • •• 10.'+ Pt. 

ORDNANCE 

I ~;~.~~~·~ . , · : : !:~~::t&:AX/APl-89 llo-. Baall .. .- &p- 11 ut Ulaect by lnstalla-
Aadu AlU aaur. • •• AX/ APII-22 ttoo or tvo lL£.2 Char.r DllpallMn, £CX 
TACAX. • , •• AICTAIUI·21 eqVl,..at rac:lu alii& a t uller pec:Uct . Tuller 
Aadlo Ca.put. • • AX/ AIUI-6 truaatar ra" 11 1+20 a&ll•la. 
Ytcleo O.n&-Aanca , , Q/AIIII·1~E 
VHP X.t.ar-Re c: . • • .ui/ AIUI.l 
Hr X.tar- Ree ••• , • • AII/ ARC-388 
Panor .. le-Racalwar~ D/1) . AN/ ALR-28 
Chaff Ollptftlar . All/ ALE-2 
Control Rac:e tTt r • • • .u11ALR:.3o 
~ont.ro l Ra c:e t wer AII/ ALR-29 
Radar varnLnc Ree, • , , All/ .u.A· 3Z 
Sl,nal Analraar • • • AII/ ALA-3 
Dlrec:t.lon fln4ar • • C-?317/AL 
£CX , • • • • .ll.T-27 ,ALQ-92 
DEOt • • • • • ALQ-'ol1 51,100 
AnUMa CoQt.rol. DAC-1239?1 
llew&,at.ton Sr• t ... .ul/~-66 
~e•11at.1on Radar • • .ui/ AP•-lSJ(Y) 
R&4Lo Raet1Tar . AII/ AAR.-o 
Aa4 Lo Dlf· • . • . • . • All/ AllA-25 
l.C.S. Traa.11t.or1&ed l.C.S. (OAC) 

L 

EA- l6s 

I : 

.. . 

Table 21 to 
Annex A t o 
Appendix E 

., 
l. • I . 

, 
I [ 
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a/ 
CHARACTERISTICS FOR NA\~ AIRCRAFT-

TO BE DEPLOYED TO SOUTHEAST ASIA DURING 

FY 1968 

I 
a/, See Tables 22 and 23 
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~ECR-ET 

l . 

TABLE 2~ 
MISSION ~1\D DESCRIPTION 

'!It~ I.-/ A Is a ;•nr.I"-P' '"""• enrr l ,.r- l>ar.•~ . u.roof a n, J I CI'It a t.tll'!k urrl an~ Cl ~r lY ..:I froa 
•h·· f . ll " f U!'IIIdt'r s l'r1as. The: alrplan• I s d<"!!l&:Md t<• 11roYldl' hllh a ttack utU llr and f hxl· 
, .;J ,~., f•• r cJ,s• '"'''"'r~ MIS lnt.erlllc: t.lon •1:11 1ona , Fea turf!s t <> I'X~e4lt f' •atnt.~nanc:r ""o .,, r ,,, ;,,.~ t.unlllr")und llf" t•port atnt desun cna rac:tP.rUtlc:s. 

Th .. A-·n, has r lx•:d " ' nr lnc:ld'!'nc:• anti a b.la:hJ l •ht syst.• c:011poaed ?f l .. dl~ adt,. flaps 
·.wt s 1nr I• "tt>t.lcd ~rai11t~~; <!dte fl aps. l.aurol c:•Jntrol ls rrn• tded b:r outbollrd 11hnna 
•u•l ""'' '"rd s rol l l'rs. Super tor Jtablll t r anti control qua11t1~ts OYIIr th• a ntlra 11rcraft 
.. ,, .. .,d IIIIYI'IOII"., tn~l udlnr. t rllnsunl c: , a r" felltur• o f the A·? A. 

OPERATING DATA 
Van S.J.. . • • 
;.d l lnr {I;). 
'I". ·on r;v,VMCW 
F·:rry f<•nr.t' ••. 
li i ••! c•n :;~a l l ~.ll U.K. ) 

.')9'i r.ts . 
,lt;? , ')t)IJ ft. 
.4Ul!O . 
. 2 ,1t';2 "·2,7 

•• ).() llr:J • .w' 
5 .o hrs. 

~ · 12 M~: 81 SF. Ji.' 1.: MK 111 :it: 'f' (1. ) }'.J(.' r.d . tanks 

AVAIL.ABIL.ITY/ OEVEL.OPMENT 
c,ntraet •• 
P'l r:rt Fl 1ctlt. • 
P'lttt lnt.ro. . 
f'l rst ~plo:r 

Mar<!t. I "]6lo 
s .. .,.~..~~ar 1965 

• Oeto ller 1966 
"" ... _liar 1967 

lmrentorr n 67 rv 68 rv 6¥ rv 10 
86 ~2 It;.{) 5* 

WEIGHTS FUEL AND OIL. DIMENSIONS 
' ·••ul tn• ffl.97 1.~·~· '-• f. 
•arty ;· .n ~ 

llo .... ~r Ipqtse 111 ... 
Araa • •••• • , • • )75 ~ f't 
Span Ku.. , . . • . ·.8. 73 f't """\" 1'),9142 ?.0 , .. ) 

1-ha Ta kr..Orr Fue l r. ralle 
1n .. 14 1 Fual Spee 

\ C<~t.'~l"' l t I }8,()0ol 
f.t,,. I.J~ ndlnr s.o r:al. 

<n .. l d l tlU SilK . 
<ArrPtt.od) ..?<;,J~I() 

ELECTRONICS 
lt:ader. • • . • • • • • • AM/ APQ-J l b 
iJ:U n l.lnk. • • • • • • • • .&SIIII l'i 
l:rutrnJ Alr Oat a r.r,.r u t .,r 
Aut ... ,., i , F'lL c: .. ntro l S;'a . 
U-•11.'1' \tell Trla Sy~tc:a 
"'"'',.""e-n •·,,ver c:n•p"n• '"" ' t nllt Sy''·" 
"·•••· h~'llf" ~ t .... crtrsr !:-y::-~t .. 
r:lll . 

l . 
0 11, 

. 

~J•I r r I'Uutar 
u ... yt.r.lllllt iufl C';.r.aput r r 
ll~~<t•r AI r.t•l' t <tr 
r .. ean •• •••. 

AK/ AI'II -IS)(V) 
AN/ ASJt.lo I 
AN/ lPII.Jitl 
Afl/ AJIM-52( YJ 

llav $ys k<> II tor Ma -p 
.·.Jn~ ~~~~., Art lnd Sy' 
At 1.., H••ltln.r " "f.:r .. nc:a. . AII ' ASJI - 'SO 
Mlt~r ll-ta"''n \ li;- Oancll . • AMI .V'!I-1 ~ 
1'Ht' Rad lf) S a l.. • , Alt/ ARC· 5lA 
''"t' Auf ••••• , • • ,All/AliA·~ 
' Jilt' Au al l lary 1\.,r'IIY,.r . All/AJIR-69 
I ff . • • . • • •• AII/ArX·~ 
l nl-.cr"''~' P"Jt Jn::t.r ua•nta'lon 

Syst~ • AOl ( lto6>:•AL l 
1·.• .. 11 
ji;icj,,r II ' '" ~ ru• "'o<l lrl"rn 1111: ;;y~. • AI ll-~5/ :7 
' :••uut.t .... Ptt!"Ur r Al.Q•JOC' 

( i'od l All/ ALQ-1111 
,·l:','Jtl·' "~ •·• •nt I 'll nc•"" .. '':; ,,.: J ""ll:J.t: ': J" u•Jt•r. Cl1 - '/.,.l/A 
r. l ··~ •.r· ~ -~: fuunr . , AII/ AW-2 
" ""' ;., ,.,,_., ..... ,; ... ,, Tr•na ;trhl Untt .• AH/ AIIW-77 
.. :'Ia-""·'· M•,n l•..,r-. l:·on•.roJ . 'T-}7~ 
.. ;.·u·~h··r t:1 P.f'! lr1en t l':'lek 4ll'"! :.1 :.: :t.U/ .:A 
,w ••.• , .. tl:; t\••J•ru:.r I ' T' '~f"'IUM' ... r . A•t.- 1 

. . 

r~Jded ••..• 2).77 rt 
.U!HtCI. Ratto. . . • • 1o 
Snap l Chord . ... )~ 
MAC. • •• l)Ci. l ) ln 

M1J.•I..<I3699 l.erwUI . 't6.'>7 Ft 
I He!1ht • . l'i.98 r t 

-.a tr .. d • .9. 5 f't 

ORDNANCE 
Ma&1•- iloiiDloa4 Jlt,tlltl• 

lflt-81~ MJC-8~ MK.tJJ, MP:-111•, MY.-i 'l~ CLAJ.Jt."tf., 
S&DEY~. VF.Tr;y£ , ROC:Y.f.YE 1, I<OJ:lt.'l t. Ll, 
VA1.1.EYE, BIJJ.LPUI' A, BUI.U'UT' II . ;;KRIK&, 
UU )A/Al-.LAU JntA U ti )~lA . Mr.- ;.~, MY..J.~1 Ml-S7 , AtxO ID, ' •ru i8A, A*r~ l ~n. Ac r ? ~A-l 
Mlt-1 ? 1 CBIJ·lA o r •2, AIIIAI.Q. llA, AH / ALQ-)IB, 
Alf/ A&N-811 D701o IN<tdy, J~~ 8ud4J, ;; tDUilNII£1\
U 6 l.C-111, Ml!-761 Mt:-0,9, KK· l'.OC:l MK..Io, 
UU•3J, M· ll7AI, lll.U• 21t , MK-T/, 311U-25, 
Mlt•l2:! 

SECRET 
.7 EA- 17a 

Table 22 to 
Annex A to 
Appendix E 

. ., 
L L L '. r. 
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TABLE 23 

MISSION AND DESCRIPTION 
.,,. t"·'•·' t :-: a l.vc•ola e'!, t vln• J '!•. C'lneT'I I llln'liO I '! flcht'lr VftO-.~ ort,.ry 111 1:~t,n • ~ tn• 

<.1• - 1 r w:•. lon or • ....,. a lrera (l. Th"! lner••s•d ea pa bil lty to carry " "" of"! I I Y'!r t'l)nY•n• lona l 
"~ ~~ectal v!!apons ena bl 'ls th'! a trerart to D'lrfora tntar..ota t e a nrt l?nl r-n~· etta~• 
'"'""Ions .• j 811sle e rM-nt ls ronr a t r -to- eir a1s s1l'11 nrr.~e4 s-t - sut-otrjfotd under tne rus"· 
'"r" ol u~ up ,., row v lnc pylon 110untord a l r -to•a lr •tss lles. A ~'"""'" eoeblnetton , r 
'"""h:- ean .., .. r a rrttd on rtn star.lons bantteth the vtnc e nd ru~•lace. Tnr .. e11Unw I t a ntu• 
r 1 "=' " r • t r aet.abla pro bOt r or tnn tcht raruet tnc oro•ld'ls tor • •tended r anc• 1111 utons . 

1 h• AltK.'-lC' 111!1!'1 h Control Sub~su• proY1d.s tt1• ntK''IIIary cut dane• end eontrol function~ 
In It•• la tinchlnc or a tr-to-a tr 11lsst1n. A Kul t1ole Wea,onl Subeyst.'lll end a n All·Altttude ....... ,, .•.•.. ... ...• ,,, ...... ., ,, ............ ..... ... ....... . 

I OPERATING DATA 

~-· . . ' . . .. c.., ll tnc. ' .. 
No. p'lr CV4/MAW •• , , • 

• 2.28 " · "· • • 58,900 teat 

f • r r y r ene"• , , • , , , • • 
li.., on Sta (150 • 1.). 

21t/)O 
18?0 1956&1' 
1.12 hrs.ll/ I • 

k l Unt il rlt. test eo-.le t e eoneu.ptl on 
tnc:r e.,•ao SS by S.ac. 

ll/ 1• SP 111/lo&l/1 Tank 

I 

AVAILABIL ITY/DEVELOPMENT 

Conrl.l~;~raUon Chane• Aut.ll . . . . 
l'trst. Pl ltbt PTot.otype(Kod.P-~) . 
r tret. r u c llt. PT04~1on (SChe4)"": 

"6? " 68 f"' 69 
lo6 2"6 322 

DEC 1~\o 
• MAR 1 '?6~ 

KAY lffi 

!WEIGHTS FUEL AND OIL DIMENSIONS 

ElECTRONICS 
CAOC: . ~ • • • • • • , • .VUioG() 
C~l ~y~t._a.. • 

l"ACAII. 1, • • • • • • 

ADt'. I • • • • •• 

t c:; • • '· . ...•••• • 

.AI/AIII~ 

.AI/AU -50 
• .l.S...ItS(/AlC 

3500 ChaMttl IIIII' C-. 
lfr Trane~ar •• •••• , • • U-H21ASQ 

ARC:; . • I· . . . . . . . . . . • .. , .. ~. }2( ) 
Na• l latlonel Coeratep • • • • ,.AI/.ASI•J~() 
Al11- t-r . • • • • • • • •• AI / .API ·lltl 
14\!'l!lllf! ,Contr ol S,.s • • • • • • .t.IIIG-10 

lne ltwtu Radar • • • .AJIIAPG·S9 
141 :stl" Coour ol Grp. • . O.A--6822 

Al l•Al tltuda &o.b lftC i11• • , • • AI/AJI -7 
Y~trtlelil Ra r Set • • . • .&11/&Sa-70 
~P•~· Pro•l~tona ror Installa tion 
, r C. Ln I"'""· . . .AII/I.SV·2~() 
ile~nln~ :;-t • • .. .4PII·)O() 
Wnr ro lnC $ott • • • • . &PR-27( ) 
c"-rr Dlapens•r • .A~29() 
1>1-.:cM :;..t, &LQ.~l or ALQ-100( ) 
t;CM S..t • • • . • • • ALQ-91( ) 
l " lnterrocator. APX-26() 

I 

"'lftc 
Arw. • • • • . 5)0 Sq Pt 
SNn. • • • • • )8 ... ' ' 
MAC. , • • • • • . l(,,Q&. Fr. 
&v.epoaek( i ehord) 46~ 
Inc ldenee • • . • -~1 
Dth<td~al 1Mar ••• (J" · 

Outer. • • ~1:"' 
Le,..ttl . • • • • 58.) l't 
He t 111t . • .n.8 rt 
~lbooM • .2). ) l't 
t~ .. d • " ·q l"t. 
ORDNANCE 

IFcnr &PAIIIIGW III Ml .. U ee on f'u1dac• 
ln~rcl Outboard 

lJII&. ~ H.1&-

1 
1 
l 

6 
6 
3 

3 

1 

1 

2 .. 

12 
12 .. 

SEC,K 
EA-l?b 

Table 23 t o 
Annex A t o 
Appendix E 
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.,..., a/ 
CHARACTERISTICS FOR NAVY AIRCRAFT-

TO BE DEPLOYED TO SOUTHEAST ASIA AFTER 

FY 1968 

E-2B 
EA·6B 

sf See Tables 25 through 26 

EA-18 

L ... L 

Annex A to 
Appendix E 

. . . . . , .. 

.. 
... ._... 

.:. .. 

...... 
;. 

. ,:i • ··I 
~( ;.• 

' ; , 

r 
·'' 

t • . •• 
., .. .;., ... 

.. ~ ,. . 
• 

. : · .~ 
; ~ ... 



' . 
L.. L . 

TABLE 25 
MISSION AND DESCF::I'PTION 

: J•n ''"-'' !:.-:'1• IIAW«.I;;Y!:: 1 ~ a n tmprov"d v• rston cu· th• r.- / A a ll veatn.,r. c a r r 1~:- • • • o 
t.I:W/ I: I r "lrn l • n- . Tht~ .. t rpla n• par.rolf , . ,.. fore" dPf <4nte perl_, .,r, '" provide •arlr 
''"~" i·ur ,.c .:. ,.n~NO<'IIIIt« ..,_ , a l r er• n . a nd to • • et.o r tn•-•reep~or!l t.,to a tta t'IC po1 tt1c-n. In 
···1·11• ' ' '" :nl • I'll!' l'r\.,.1")' Afll flmetton the HAWKEY£ can l ll'O prov tde t trllt• fore'! eontr ol. a t t 
• r·:, f fi • r"nl rl' 1, • .,rr.,e• •urv• \1 hne" ( ov• r ""'·• r ), da Ut r a lay, EHCOM, ASW ~oordlNit ton, 
•• ~.,· rt>t "' ntn .. r orr• l' • nit ... etlea l dae~tlon • 

. , , ,~ IIAwr.r:n; 1- rt!':<lr n..a ror • c:r..., or nv• • pllot, co-pllot, nde r op~rar.or. a tr-cont rot 
" I'"T'•'"=- . ~'"' r-Nit tnror-At tDn <'"'~' "' op• r • tor . 

Or,.r~ l·l·: rr,.. a l l &lll.l"! d • ek CVA-l? e nd ~~·~• tor el a " ea r r tert, t il• &-i'fl l • c••.aoult•d 
"''' " • ""'"" t ov <'DI.a pul\ •y!r.,., Autat~Ultlc v ll\!lfnld a nd rot.Oitoa- lov•rl!tr P'INII '. n enrer oi-·• · ·•r ·J trl' tnr. Th .. &-i'l< • l•o l'la! a U•tte d capa btlitT Cor op• rat.l q r r .,., CV.>- 1., -:lan .... ,. .. , .. ,. ... 

111 .. •irrlon• - l' t.- ••l'll)' ld'lnttrt'!d II)' the ro•.od- or 21o r ... •. d la-t.'!r an1 fo•1r .,.,r~t
. , I : .. I I • . I Tt•• rl l r l\t. C:l'l!lt rtl l ~ I I''! otn•'trf!'l by tvo lndel'~tflf h;totr•ull~ ! :t•l - " · 

1 OPERATING DATA AVAILABILITY/ DEVELOPMENT 
FtPit 1 11r bt (£ ~t. l 
S.,.•tee IJ•e ( t: Sl ) 
rtrtt Depl O)' .. nl 

A.,."'" 1 'l'>8 
J u ly 1'170 
·'•m- l '#'/ l 

WEIGHTS FUEL AND OIL DIMENSIONS 
I,OA!Il@w I w 
~~~;.. '~:1~l 
... ~.~ )~.917 

J.&L. I IIo. l anka 
Loca \.1on 
Tota l Cao 
Fuel Grade 

3 

Soef' ( a ppl l 
011. 

\ . 'T Tntelnl 
c.s. li l nc 

t 'ltl Ga hhat' bl 
JP-Io or JP- 5 
Hl L-J-5621< 

·~"' Ar ea ?00 .:>q ' ' s • • • • • • · eo• r pea.., . . . • • 
Span r olded 21' ~o• 
MAC ' ll2.(,1o" •:-t...r ( o'~ (tt<t ll'-"•, )'>7 

Ha .. i .o. 1 
'::o t aoul t 

l.onoiln«: I 
Cepac tty ~.2 Gala/ enr 

( " ' /bl 
Kll.-1.- 7808 

t..nc~ti : : : . . . : w ..... 
H• t cbt( Aoto r a l ted l K.A. 
HtHibtl Aoto R-.tract I :t,J.. 
tr-•d • .. . .... ~~· 5.e" 
Pro,~ Groan'! 

Art' ( •·CIS !ll<tl I lol ,0)? 
=~ure•t I 
C:nntrac t.r>f' ~:,.u.,., ...t 

I 

s_.c ( ap p 1 ) 

ELECTRONICS 
'l Ar:tT•:AI.' 
""tnrf~. 
.: .. :.rr" H.tut• r :.i• l. 
I r .. · 1 n• .:rPftr.• t or . 
tt .. ctr~r U.t ..... . \ ou f•r,~. 

n ·t· u.-• ...,., 1 ,,, t•r .,.,. • • 
.:.' ""''"" •. ;. lndtf'"•ttor li'"D· IJr..• ,. ., ,.Mn•t~~~\ ~:o: lon .iy11 , 

I 
' " • 1 t t p•n-po~• Co... ;;"I" 
~ len• I c~ndl l loner & 

I R•alkl11t . 
C0!4:.nmtCAT10fl 
IIIII" c .. -. S)' ' 
llf c.,ow; . .:.1 , • •• 
1 n1 "'"'f:'' ..... '"'L~• ' tnn ~l .. 
IIAVlCUlOR 
Aoiv~nr~d ln• ttl• l ~••tc 

I :.,. 
A tr Oa t • Co1111•11 • r 
Oit>IIOI"!r 11 .. 1(' Ra dar S<tl 
t:"-011 ~: .i;"'-
t.~· Aolll'l DIP-tt" l l'ltl flnd~r 
t'l.l r.111 t:OifJ'RDL A JIISTRIIMt:rtJ'S 
t\F'!::: 
lhodlll'• , • 

I sEgJ6 

I 
I 
I L '- L 

• .Aif/A~'·l61o 

••••• . AJ'l-69 . ..... 
. !I. A • 
. N.A, 

• , ,l1Cit.RT-31i 
• All AJIP -()I) 
.ID- 902/t.R 

.•• A" / AWQ-91 

.!I.A. 

,AN/AIIC -~lA 
. .U/ ARC-1('1. 
.a;uu c.l'tA 

.!I.A. 
. A/A>'oC·I3 
. U/APif·IHV 
. AII/ASII-7/1 
. AII/AJIII•II) 

. U / ASV-\ ') 

.AN-APII- 171 

EA- 1.3a 

~ 

L L I 
! : 
~ 

Cleere~· • • 21'" 

ORDNANCE 

I . 
~- --
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S2CRET 
,7 

TABLE 26 
MISSION AND DESCRIPTION 

:n~ pr l•ar y 5ls~•on or th~ &A-6! Is tactica l j aBDtnc . Its purpose 1~ to decrad~ th~ 
~-.y· ~ a tr-d~r•ns~ _, ,tee t nroucn aettv, J •~•~ or h1J r a41rl, thereby .nnane t nc th~ 
•ft~ctlv~~•• and survtva blllty of str ike a trcratt . Ra4arl to be Ja ... d Include cround
-~~·r~llad-lntarceo•. ~•rly-varntnc. acQuts ltton . and tra~k-vhll~-•can typ-.s . To ~Inlet&~ 
' h~ ••oo••~• of t h .. e4-68 , ja~tnc opera tlons • r• parforw.d a s Car fro• tha obJactlva ar ea 
.. . 1~ f 11a t1ble end. In 1110s t eas .. s . outUda the lethal r anee or croand-to-ur I M A and SAKI 
~·•POns. !narerora . the t actica l Ja .. tnc Htss1on 11 eeeo.Dl 11hed by althtr • Stand-orr ·'••tnc ~Her Prorlh ( short- ranee J• •snc J, dapendlnc an t he u cuea l eu.uauon. 

OPERATING OATA 

WEIGHTS 
LQ&Illllli~ w l..l.. 

AVAILABILITY/ DEVELOPMENT 

rlrlt f 1ll ht (fetl1b111ty 
·• Proototn• ) 

SarYtca u .. 
t otal planned procur..ent 

April 1967 
January 1970 

95 .!_lrcn rt 

FUEL AND OIL DIMENSIONS 
WI"' 

C.Oty 3",2)1 
lMo~1a.!Ut~ W&1&. ~ Lg cettq n 

) l29S o' r u alaca 4rn. . .528.9 Sq rt 
O.at1n n.ooo 5.5 5 1018 692) Vt"'• S,en. . • 53 rt 
Ku T.O. 5C )OOcal ll~8~ 10,075 ~00 Tt nkl MAC • . . . . . .13g.e In 

u·t.,ld > 6~.000 Fuel Grade JP-S s.._ ( t ehordl . 25 
(Ca t) 65,000 IFv.l Spec (agrt> Mli.-F-56~ l.ancth . .59' ~ -~ 

Htlz LancHnc Hatrllt • ... . .1~· 3-
( F'lald l '-5.500 ~a,eclty 5 ~L/801 10 cal Treed. .10' lo-
(Arrasuo> lt5,500 p..e ( •Pol ) P!I L? 

ELECTRONICS ORDNANCE 
C1!MJIA V t Dvrr!:Y STEM 

ll.od• r. .. . 
Dooo l ar. . . AII/ £.PQ-103 

U / AJIII-15) 
"o ordnance . Aircraft c• r r t as J • -.11\1 pods 
(tJSl and .lM/ ALQ-76 • 

"l t 11.•Jd• . U/ASII-~ 
El• ttronle C"tntra 1 AN/ASO- S? 
lnr'!rc- • . . AII/ AlC-llo.A. 

U.r'!n~l~• El•clP~Ic Counter Maasvra~ ( DECK) 
Ja...,r . A~/ALQ.~l 
Ja._.P • AN/ ALQ- 100 
Ch.cr Dl•oenter .AHt AL£-29 
~Y~•.- l nt •rr•t lon R~c . 
J•-r • AII/ALQ·SS! Ko~l 

t'llcnt Contr ol 
APC!i . • •• • AII/ASV-16 

El• etrante We• oons Sy~t .. • 
l aetteal J a .. tnr Sys!TJSI. A~/ALQ() 

Survei llance Reca t••r 
J• - P Podf ( 5) 
Dlsnl• ys 

Ja ... r Pod • • 411/ALQ- 76 

L L L 

Tabl e 26 to 
Annex A t o 
Appendix E 
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CHARACTER!ST!CS . FOR.~ AIR FORCE-

AIRCRAFT CURRENTLY IN SOUTHEAST ASIA 

F-4c 
F-1050/F 
RF-4c 
RF-101 
EB-66B/C 
EC-47 
RC-121D 
RC-135 
C-130AIB 
KC-135A 
B-52 

I sf See Tables 27 through 38 

I 

' '- L . • __ L L- L 

EA-19 Annex A to 
Appendix E 

L L I ..._ L • ~ - .. 
... _ l. 

-.. 

1 ! 
' 

I 

l 

l ; 
I 
I 
I : 
I 

I . ! . 
I 

,. 

J 



! 
'- L . L 

TABLE 2:7 
MISSION AND DESCRIPTION 

Th e F-loC 1s a tvo pla c e . t win Jet, a ll-w .. ther a1r-to•alr 1nteret11t t1CIIttr w/ lo Sr-rrov 
.111nd '- S1d-1nd.r • 1ss1lu. lnttreept ra@r ha• 20011H. Cun atcllt 11 rtzed and eannot 
-:o.p11te lead tor ait.Ullllll)' oounttd run. V1SII&l a t tack v/comant1011&l and nuelnr aJ:• 
ternall)• -ted Jtoras. llaY1Cat1on a ids;: TAC.ta, UHF/ADr. lnerU a l laYlratton &ys t n 
al'ld l1• 1tad uclar C?OUnd •PD111C• A1r l"e'f'UaUblt. Aut-t1C !l1Jht C!OftU'OJ t Ytt• 
wtth con~l Jtlek tteer1QI. The alreraft 11 ~ by two pilot•. 

OPERATING DATA 

Ferry A'nt•··············· ··l78ona Re tuel ••••••• • •••••••••••••• Unl1alt~ 
C•bt Ca11 •••• •• •• ••• • ••••• •• 5] ,800' 
C•bt w~ •..••••. •• •.••••••••• ~z.~?61 
Cabt Cont1c ••••••••••••••••• 21]10•~ 3parroww 
kat• or Clb •• •• • •• •••••• •••• ]6,7SO rPM 
Top Sp..ct ••••••••••• ••• • •••• 2.2 Maeb 

AVAILABILITY/DEVELOPMENT 
Total laYantOtY TY 67 ••••••• ••.••• •••••• ~5? 
Nona tn prodactton 
81& Attr1t1on Approa 90/Year 

DIPLOlMEIIt o.-..a. .......... ...................... . ·S't 
Uboft ••••••••••••••••••••••• •• ••••• •• •••• S't c.. &tab .. , •••• •••••• •••••••• ••• •••••• • 72 

WEIGHTS FUEL AND OIL DIMENSIONS 
Maa. Gr oaa • •• • •••• • 58, 000 lb•· 
lnt Fuel Only •••••• ~6.~15 lba. 
Maa. Land Vt • •• • ••• ~.ooo Ibe: 
t .o. Aoll Maz Vt ••• 5100' 

Start Un1t ••• • • • •• • Alr 
Cartr14C• JP~ ••• • • ] , ]l2 cal. 
lnttraal •• ••••••••• l,889 cal. 

Lleetcn 11-tt• can be u :e...a.ca 
ror apee1&l •uuoa.. 

ELECTRONICS 
IIRAV ............. . .... . ....... . .UOII 2'; ; AJ'a 26 
Ga in T1ae ••• •••••••• • •• •••••••• l08 1.-c 
Sky Soot •••• • • ••••••••••••••••• x.aan~t trana. 
J~ •• •• •• .'•••••••••••••••.QRC.160A.I 
Loran-D ••••• • •••••••••• ••• • • •• • 6 5 F-loC 

All MOD• t or tncorPOratton ot l•Pr99.0 
Ne•l«ttlon eo.puter 

ORDNANCE 
SUU •••••••••••••••••• l6 Can POD 
SUU ....... . ••. , ...... ZS Flare Pod 
car .........•........ 2(. 
Wlld ~ .... 1 ••••••• ••• ]6 A/ C tor S£A 
Ate •• •• ••• •• •• ••• • •• • ~D ( ral con) r~pl•ctac 

AlM•9 (S1dew1nd•rl 

(Sea enernal atone loadtnc ehart l 

EA- 19a 
Table 27 to 

Annex A to 
Appet:ldix E 
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TABLE 28 
MISSION AND DESCRIPTION ' 

F'-l''~D/1 
J 

Th~ rrlnr-1\!'at alsston IS that .. r " " • ll·"""U'If'r nchtf'r-tx.ber. R-1'-A s-a rch 111 nd hotnltln~ 
r~o~-, .. """rl 1n r-onJ•nw:tton vtth t hf' AJI/ APif-lH ln11pl•r llavt cator r•ntH!< n.rt11f"t1on 4nd 
.,, . .,,~,,. r1 .. 11 V."'"Y on any t.Aror"t rf!l!ardles• of route or veatber. A radar t • r-r. 111 ,.v.,tdanc• 
•·'<1~ ,...,.1111f.:; " pilot to l e t dovn throuch ""•th•r tn unfulllar- t•rr-ttory. Atr T"fut!ltnll! 
··~""nllll:V · [ Klt.h IUI&l or b<lllb dl'tltrf!Ty lnclud~s -nnal, r4dar r4nr.tnt; , or pr-ornur~ nnatna ,. .... ,..~. 

H•" t·-•· ·~F'. " d•••lol'lli-nt or t h• f·l '~• la a tl~Q-plac:ct drcTart. Tt fs 31 l~h•s 
'""r."r .,,,., v~lrhs 41\ProwtMt.•ly JS(I(\ lb~. a cre tnan t ne D. Mtnton c•peb\llty u •PPTC'll'l· 
a.'\t.~ll' t.h .. ,._, ... , • 1tl'!"t't tMt th• f· l"Sf 1s prtMrtly u~•d tn the llllld Weesd prnrra•. 

I 
!OPERATING DATA 

~ •·rry ltftcor.ot~ ••• • •••• •• , , ••••• ••• 19\?IM 
h• l•~t·l • • • •• '· .......... .... . ... .. Uni tal tf'cl 
r:• bt .. t;· .ref .. .... .. . ... .. .. . ... • • • • • ;J.altS«J TJtS 

1 6Mll?s 
t:• l•t. lt:uJ ••• , .. , ..... , • • ••••• • •••• SCJ#olfM 
C.bt T.O. ~~~·•• •• •• •• • •• • •• •••••S0,2}1 l bt 

AVAILABILITY/DEVELOPMENT 

110 f"VTtlleT l'l'Oitttetlnn 
$£& Attrtt ton FY 67 (IST) •••••••• •••• l~ 
Curr.nt ln.eatory, •• ••••••••••••••••• 251 

ouummrr 
Korat-7~/Ta~l-~ ••••••••••••• • • •• • • Curr~t 
Ko~'-36/Ta~s-~ ••••••••••••••••••• 21~ 
lont ( F only) •••••••• •• •• •• ••••••• · •• H 

(WUO "-••U 
Takhll (p only) • ••• ••••• ••••• • ••• ••• • ? 

WEIGHTS FUEL AND OIL DIMENSIONS 
K4ll T.O ••• ! ..... S2.8}8 lba 
T.O. D1 s •••••••• 6,SOO' 

ELECTRONICS 

lnt11na1 
cw B/ 8 tk) • • ••••••• lS~ ral. 

Tntal 
"'~~~o tks •• •••••• ~~n rat. 

Tot.l 
v /2witSII•lli6SC• tlls ... llno cd. 

A IX-. 
ACill-12 
AGM..It'5 (r ODl1) 
IQC 81 
Ml: 8:? 
Ill 8) 
M-117 
BUI-18 
t.AU-) 
CBU-'J 
CBU-2'o 
11-61 
11-118 
C"'IU-1 
Cl\l-3 
IILU-1018 

ORDNANCE 

SUU-25 Flare Pod 

EA-19b 
Table 28 to 
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'T' fl t:IT. F. ?0 

MISSION AND DESCRIPTION 

A tvo-~laee, tvln •"'inP Jet r .eonnalasanet a lrerart. PrOYldes dar and nl eht all· 
" '""lber 111r reco1VI&1asa nea . U••• Ylsual. pnotolf"a Cif\le, r aclar,lnCruect, or •l~Uonle 
---n~nry •Hnl Cnr pr~atrlllt tar1et1nc. poat- a trUre a••••-t• and otn.,. r.eOftl'll.h ... neP 
'"~"""~1ry for a eeoapllahlltlftt or the thn t tr eua1on. 

OPERATING DATA 

Fer~ llanca •••••••••••••••••••••• l8SOIH 
Callt Cel l 1nc •••••••• • •••••••••••• 5f,OOO' 
~r~ -.eh., .•••••• •••• • • • ••••• • • 2.2l 
T .o. Maa . .... ......... ..... . . .... It ,coo· 
At,. fteruela ble . 
l.o-1 o-l,.._lo 3lolllf 
r "d1u 

AVAILABILITY/DEVELOPMENT 

n-67 ••••• •••• • • •••••• · • ••••••••• •.• 216 
M.u FY-70 t.haU ( Of" talltl •••••••• • 266 
ProcSuctlon Rate ( tty !ftd 1Y 61) .... . 8/Montn 
Attrition Eat SEA ••• • •••••• •••••••• )21lr 

DBPLOnmrf 
T-.s Sozt limit •••••••• • ••• • ••••••••• • )6 
Udorn ................ ....... . ... .. . 21t 

Arter Oet 67 
Tan &on ~ • • •••••• •• •••••••••. •.• 52 
Uclol'l\ .... .. . ..... . . ....... .. ...... ,,:>It 

WEIGHTS FUEL A~ OIL DIMENSIONS 

Kaz •••••• • ••••••••• 52,1t21t lba JP.Io 
lnt.amal .. . ........ 1o2,731o 1111 

ELECTRONICS ORDNANCE 
RIUll ... ..... ... .............. .. AI' It 1'J / 26 
t:LB&C •• ••••••• • • • •• •• •• •• • •. • • • AIIALR-17 
QRC·l60A· l 
QRC-212 

ID8DU 
Forward ObllQaa rr ... 
Lart aDd ftlfbt Obllque ••• •• •• r$-72 
Lo-Alt Pano~lc •• ••• •• ••••• • &A-~6 
81-Alt •••••••• •• ••••• •• • •••• • ~-55 
Mapplac •• ••••••••••.•••.•••• • t-11 
Jllualftat1on ••••••••• • ••••••• H- ll~l or K-12) 
S1da-l~ R14ar ••• •••• •••• AM/ APQ.l01 

I R-AII/ AAS- l tl 

EA-19c 
Table 29 to 
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I TABLE 30 
MISSION AND DESCRIPTION 

IIF-101 I 
A slnr.l~ ~~~ee, tvln ena1ne Jet a1reraft eapa~l• or pertoraln, lone r an•• htch/ lov 

,. lt ltuclto ·o:~y r~"eOftNIURanett . Thre~~&~h uae or vtsual and photocraJill1c sensory • ••"' thl 
!IF. lot ls c:apabl• of !lrOYt01n& prl'-ltr1ke, poat-strt.lle ano aur••Ulanc:e reconna1uane• 1n 
~u~r~rt or the tn .. ter •••~ton. 

I OPERATING DATA 

Fo,rry ka~c• ••• ••• ••••• ••• • •• ••••• 1861tiM 
~~llln~. ! • ••••• ••• ••••••••• •••• •• 5l.OOO tt 
Hl-Lo-H1! • • ••• •••• ••••• •••••• ••• • 6311M 
l~v ••••• ~•·• • • •• • ••••••••••••• •• •~S?RM 
A Jr Hefuela ble 

AVAILABILITY/DEVELOPMENT 

Total I metRory ••••••••••••••••• • • •••• 1\lo 
am-sa. 
~ tn protactton 
S&A Att r1t1on • ••• •••••••••••••• • ••• • • • 111Yr 

DIPLOYMUr 
~-·Son ~ .......................... 16 
Odarn • • •• •• ••••••••• ••••••• • •• • ••• •• •• l 6 

! WEIGHTS FUEL AND OIL DIM£NSIONS 
£• r ty • •••••••• • •••• 25.33s 1-. 
C.bt ••• • ' ••• • ••••••• JS,7Sl l bs . I 

J'P ... 
Total; • •• ••••••••• • 2.250 cal 
1zteraa1 •• ••• •• • ••• 900 tal 

ELECTRONICS 
Ci l ' l • ••• ,.

1
,. . • • • • • • • • • • • • • • • • • 4 • • • ,.Aa/A&JI-.6 

1t11ct...r W.:rntnc •• •• ••• •••••••••••• AIJ'&Ps-9-
1 APS-9-

.,y C~t•r•• • ••••••• ••• ••••• • •AIIAII-7 
I . AlloU'I&.l02 

RHAW •••••• ••• • •• • • • ••••••••• •• •• APR ~126 
r..ae A:.Q-51 

. I 

ORDNANCE 
c.ucrMa 
Po1'Wia...a Oblique Freee • ••••••••••• FS-7:' 
Lett a Rlebt Oblique rra ...... ... F$-72 
Y~tcal Panor .. tc • ••••• ••• • •••• • «A-~~· 
11-Alt S,Ut V.rUcal Su •• ••• ••• 2U·l 
Alt ca..r •• , Vert1eal ~u •••••••• T- 11 U· 1~A 

SEORET 
.> EA-19d 
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TABLE 31 .. 
MISSION AND DESCRIPTION 

tB-668 

Th~ £8-668 - lrcrart 1t an el~tronlc varCar e svpport a l r erer t ea.btntnr ~·· •·~ ~nd 
.,ct.tYf' ,.l .. etrnnte c '>\lntPNnavrots . lnt•re~pt, analF&•, and D/F el.etrontC' .,.ttt"' with
In A f r t-IIU-1 band frge f.'jae to 111,750.:. lll ne j -lftC tnnMltUn and tvo eluiff d1s
r"n,,.r~ e'>" .. r a ll nc1111r f tiiCJ11enc1e!l prn•nUr acun :.n lfV•. Ja~• are control hcl by 
fotJr f.WOs who cl1wldl' thll f requency l pectna. FerfO,..:J bro.d band baPTeCII j l-11\1 and 
ton!IPntl y luu no pant • .. e•oalltltty otller tl'lan a wt fSe open warntnc n~t.,.r. tv~t7-tllhf' J"- '"' • y•u•s and tvo enarr 11ur..,,..,. cow~trtnc all rr~eneus MP1orll4 by lfVII. 

OPERATING DATA AVAILABILITY/DEVELOPMENT 
~------------------------------~----------------------------- -Cr-v •••••••• •••••••• rtlot. Nawlc'ltor . £WO 

WEIGHTS 

r._t, ••••.••••• ••.• ~?.le6 lbs 
o~-tcn; •••••••••••• 78.~ lbs 
~~•bat •••• ••• ••. . •• 59,)00 lb• 

AI.T-15L 
ALt-l 'iH 
ALT·H• 
QRC-115 
A!.T-13 
Al.T-22 
AIJI•l ll 
A1'5·9o 
Qnt-218 
AL£.2 

ELECTRONICS 

DEJ'LO'DCEIIT 

Tallh11 ... . ................ .... , ... ... ... 13 

FUEL AND OIL DIMENSIONS 

JP.Io 
5,387 Cal 
5.~8? cal {Internal) 

ORDNANCE 

EA- 19e 
Table 31 to 
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TABLE 32 
I MISSION AND DESCRIPTION 

I &a-66C 

Th" EB-6*-C a l r cTa!t u a n electronic v.rfar~ wppor t a l r crart coabtnt na pesst•n end 
" '"tlv" '"lectrcntc countera•aurea . Intercept, a nalyze, a nd D/F electr~ntc eattten vtthtn 
" rr .. quency; band !roe 658c to 10,1~. H1ne J.-1111 tranattter a and tvo chaff d1S'IIenurs 
r,,. ... r •Ill r adar rreqaenet es preseetl7 acUTe tn JfVll. J•-• a r e eontroll~ by four !:WOs 
~ho dt•tde jt~• trequefte7 speet rua. . . 

Orbtt 11 eatabltabed perpendteula r to the entry petb or the etrtke etrert ft to provtd• 
.1 '1-tn~t ci ll'e'e . 

I OPERATING DATA AVAILABILITY/DEVELOPMENT 
DEPLO'lXUr 

taablt •••••••• •• •••• •••• •••••••• •••• •• l5 

WEIGHTS FUEL AND OIL - DIMENSIONS 

Mea Groael. • •••••• • 8),000 lbs 
Nnraal Loao •• ••• • • S),OOO lba 

JP ... 

~I 
ALT-l5L111 
ALR-18 
Af'S·Slo 
QIIC-279 
Al.£-1 
QIIC-:!18 

I 

~ 
, L 

ELECTRONICS 

'- !.. 

5,312 cal 
902 l al (Ezt ) 

EA-l9f 

L L I -
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TABLE J3 
MISSION AND DESCRIPTION 

Th• pr~ry pqrpole o! th• EC-~1 LS det.etton and lo~atlon or lov pover KF tran .. ttters 
~p.rated by nottlla ror~••· 

OPERATING DATA 

Cruise •••• • • •• •• • • • • •• .• l.ltS llta ?•t•r• 

AVAILABILITY/DEVELOPMENT 

~? llat.ac ad1t1ad tor SEA 111111 ,. attl'ttlon/ 
tma a11'en1't 

•o tlll'tnar prodlletSon 

D~ 
SYa • • •••• • • • •• • •••• ~? 1n place by }1 Her 
Tan &oil llllllt 
Ph Una 
lila Tl'aac 

WEIGHTS FUEL ANO OIL DIMENSIONS 
DPelCft · ••• • •••••• 26.000 lb• -

ELECTRONICS 

100/1)0 
802 Cal 

Radto ReoetftreL -2 eaoh 01868 
2 ...... Ol_l)P 

Tape ReoaNers 0-116/la.. 

L L 

ORDNANCE 

EA-19g 
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TABLE 3lt 
·MISSION AND DESCRIPT10N·· 

I EC-1210 

o~~ratas ,as an Alrborna £arly Warntnc l A£W) asrplana and/or SDacsa l Saarcn or Pa t rol 
.,,, • .-r" t 1uns. 

This a i rcraft l s aquSppad vlth tht l a test al~ct~ntes 1nclu41nc ~•are" raoar, n•l<ht 
rtn~•r rAO.r, and raoar rel a y trAnsat tttrt . Th11 -.qulpaent enables the aircraft not only to 
.. r r . e ttvotJy fuarcn ror • nd l r.ca ta hostU a a1rcn Ct and aur! a ca •euds , but alsc:. t ? d • t'!r.tn• 
t.h .. ran,• o~~n!S a ltltuclt or hoiUl<t urenrt. 

I 

I 
j OPERATING DATA 

T .0. Roll (jfor ~0 rt obstacle 
de,t r n ve1cbtJ • •••••• •••• • •••• •• •• •••• 5ooo• 

I 
."''WI KllS Cor Atlpi'OI 20 tiJ'I 

I . 
I 

I 
I 

AVAILABILITY/DEVELOPMENT 

Total •• • ••••••••• ••• •••••• • • 4J !C.l21D 
Coaattt•d to aorth Aaartcan Alr Dotf an•• 

SEA 
Ubon• •• •••••••• • ••• •••• ••••••• • •••• •~ A/C u.r.,.o •••• . ....•.. .•••. •... .. ... . .. ~ A/ C 
... flttonc 

Dee 6?·21 

WEIGHTS FUEL AND OIL DIMENSIONS 

l~q~ty •••• .' .. . ... 801611 l ba 
U•sl<n •• •• •••• •• l)Q,OOO lbs 

ELECTRONICS 

llS/lloS 
Total 8,7SO lal 

011 Gr£-da 1100 

;·~rcn ~dar •••••••••••••• • •••• AM/APS-9~ 
Holcnt 'lftder •••••••••• •• •• : ••• Ali/AP~Sio-103 
n .. ~,r ldenttrter • •••• ••• •••• ••• AM/ APX- 25 
l n-t Slf. ·J· ........ ........ ..... AilllPl-7~ 
~rnd P~s ln4 •••••• •• • •••••••••• AM/ APX-S7 
AI·A~ l nd • •••• • • •••••• •••• ••••• lP-2~~2)0 
'IHF/ DF ••• ' ...................... AM/ARA·2~ 

I 

ORDNANCE 

SE~ 
EA-19h 
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TABLE 3i 
MISSION ANO D£SCRIPTION 

RC-1]5 

The p~tnct~al a1as1on or th• RC-1)5 11 lone ranee, h1Cb altitude, a trborn• c~1cat1ona 
rrconnalaaanca and l1a1t.O •l•ctrontc 1nt•ll1raoe• collacttnr and recordtnr cround statton 
r••llo and racier •Ualons. Th• RC-1)5 11 4tr1Ye4 troa U• ICC•l)5. 

OPERATING DATA 
~r~ . ••• ••••••••• •••••••••••••••••• • ~s kt• 
~~\11~ •• 4 •••••••••• •• ••••••••••••••• ~.000. 

Atr-R•tueltnr !or 12 • hour ataatona 

AVAILABILITY/DEVELOPMENT 
fotal n 67 ••••••••••••••••••••••• It 
currenc1r a.tac Mo4ltted •••••••• • • s 
to\al••••• •••••• •••• • •••••••••••••9 A/C 

n68 
tokota Aa, Japaa. •••••••••••••••• 6 

~--------------~------_.------~~--------------~-WEIGHTS DIMENSIONS FUEL AND OIL 
DealiQ., • ••••• •• •• ,,)Ol,OOO lb 

~------------~------~--------------------~-ELECTRONICS ORDNANCE 
YH?IUWr ~aeat .. ra •••• ••• ••• • C-1000/10)~ 
£lee Reeon •••••••••• ••••••• • AJVAPR-17 
Pan ReYr•••• •• ••••••••••••··'·l099 
DF •• •• , ..................... AIIIAIUI·6 
DF .................... .. , ••• 411/W-6 
RH1171iara •••••••••••• ••••••• C/l00l/ll)2,ll7.t 

.\1/AUC...It 
s~• Dtc•~ ea.a .•• ••.•.. AJVAIC-106 

EA- 191 

L L 
. : 

L L . . 1 . 
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TABLE 36 
MISSION AND DESCRIPTION 

I C-1 )0 A/ 8 

ihh " trtreft ls bPlnc •ocurt.ct ro:- a 1r"tl0rne c-ft1eauons raconn.usanc• " "d ll.,lt.O>d 
~1 .. ctr n11 tc Jnt'!lllcanee eollee t1on. 

I OPERATING DATA 
I 

Cr-v ••• •• ••••••••• • •• •• • ••••••••• 2 
Oo•rattnc !Pnsl t lona ••• ••• • •• • •••• lO 
c~tltnc •••••• •• •••••••••••••••••• Js,ooo• 
e~,t~o . .. ~ ......•••••••. .. . ...• .. 28S kt• 

AVAJLABILITY/DEVELOPMENT 

A/C M041t1ed ror thls Hlsslon •• ••••••••• l& 

DEPLOYMf:ft 

"68 
Dill llaq .... . .. ... ........... ........ ... e 

WEIGHTS FUEL AND OIL DIMENSIONS 
D•:ttcn .. . 1 ......... 1)5,000 1'bt .11'·'-

6960 1bl 

ElECTRONICS 
I 
I • 

VHf' llntP' .Jiecal •ers .... ....... ·, •••• C-1 001103'-
Hf' A~~t•er Syat ............. ... ,C-101) 
r•non•fe RecelYlfiC Syat• •., •••• C-1099 
Dtraetlon Flndar •••••••••••••• ••• C-1003 
RaeordlQc Sylt .. a •• •• • ••• •• • •••• • 11)2 a 1171 

EA-19j 

t.. L L L 

ORDNANCE 

I • 
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( 5) CBU/ ADU 

CBU-2 Anti-!•iat 
CBU-12 Smoke/Incend 
CBTJ- 14 Anti -Mat 
CBU- 24/29 Anti~Pam 
ADU-253B W/BLU- 3B Cannisters 
ADU-272B W/BLU-26/B Cannisters 

(6) AIR- TO - GROUND MISSILES 

AGM-12C (BULLPUP B) 
AGM-45A (SHRIKE) 

(WALLEYE) 

(7) AIR-TO~AIR MISSILES 

AIM-40 ( FALCON) 
AIM-70/E (SPARROW) 
AIM-9D (SIDEWINDER) 

' (8) SURFACE- TO - AIR MISSILES 

RIM-2E (TERRIER) 
RIM-8 ( TALOS) 
RIM-24 (TARTER) 

( HAWK) 

2. (S) Deficiencies 

a . There is currently a requiremen t for· certain 
munitions that have not been satisfied by pres~nt 
development and production efforts . 3pecifically , 
these deficiencies include the SHRIKE air- to- e:rou:"d 
missile, the CBU- 24 flak suppression :r.unition~ 
heavier bombs in the 2000 - 3000 pound category, and 
bomb fuzes of the proximity and long- delay category . 
SHRIKE missiles with an improved marking warhead are 
presently being used in Southeast Asia. However, 
production to sati sfy CINCPAC requirements wi ll not 
be realized until November 1967. The CBU- 24/B 
loaded with BLU-26/B bomblets has been highly effec
tive as a flak s uppression weapon. The demand for 
the munition far exceeds the present produc~ion 
schedule . As a result, the CBU- 24/B i~ sev~r~ly 

L L L 
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ANNEX 3 TO APPENDIX E 

r~UNITIONS 

.l . (S) General 

The current types of :munitions in Sou~heast Asia 
are listed below . Those listed are preferred ~uni tions 
and do not include available quantities of subs~itute 
or older items, which are no longer in production and 
which may ·~e expended as operationally required. 

(1) BOMBS 

MlA2 100 lb Frag 
MK-81 250 lb 
MK-82 500 lb 
M-117 750 lb 
MK-~3 +,OOO 1b (No 1o~ger in production) 
MK-84 2,000 1b 
M-118 3,000 1b (No longer in production) 
BLU-31 750 lb Land Mine 

( 2) ROCKETS 

2. 7 5" Rocket Motor 
5" Zuni 

( 3) GUN CARTRIDGES 

7 . 62 MM (Air Force) 
20 MM MK-11/12 (Navy ) 
20 MM M39/6l (Air Force) 

(4 ) FIRE BOMBS 

BLU l/27 750 1b Napalm 
MK 77 500 lb Fire Bomb 
BLU 23/32 (No longer in production) 

EB-1 Annex B to I. 
App end~.x E l 1 
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rationed and is considered to be one of the most 
critical s upply items. Produc~ion of the C3U- 24/ B 
increases ~onthly with a level- off of 8000 units 
per mon~h schedcled by February 1968. Heavy bombs 
in the 2000 - 3000 pound category are also rationed . 
The M- 118 ( 3000 lb) GP bomb is no longer in produc
tion. Current allocated expenditure of approximately 
250 units per month should conserve the H-118 stock 
through CY 68. Production output of the M-84 (2000 
l b) bomb will begin in September 1967 and will reach 
its planned output of 1500 units per month by December 
1967 . The BLU-34/B, 3000 pound demolition bom~ 
is scheduled for 1000 per month output with initial 
operational capability by September 1967. 

b. The FMU-57/B low altitude proximi ty fuze, which 
will enhance the lethality of standard low-drag bombs 
against soft targets, is presently in development 
and test and is scheduled for operational use by 
February 1968. The FMU- 56/B high altitude proximi ty 
fuze is being developed for use with the CBU-24/B . 
Use of this fuze will provide dispenser burst alti
tudes which are independent of delivery attitude, 
altitude, and airspeed. The FMU-35/B long-delay 
electronic bomb fuze has been developed for use with 
general purpose bomos . Firing delays ranging from 
20 minutes to 36 hours can be set. Adequate quanti
ties to satisfy CINCPAC requirements will be available 
in November 1967 . 

3. (S) Future Improvements 

a. Munitions improvements scheduled to occur 
between now through FY 67 have been previously 
discussed. or primary concern will be the monthly 
production increase of the SHRIKE and CBU- 24/B 
munitions. 

b. During FY 68, production will satisfy CINCPAC 
requirements for CBU-24/Bs by February 1968 and the 
MK-84 bomb by December 1967. A proximity fu ze is 
being developed for the BLU-26/B bomblet, which will 
detonate the munition approximately two to eight 
feet above the ground . Testing is presently being 
conduc~ed. Successful completion of these tes~s 
should provide a dual- bursting capability for the 

L L L 
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71 
Bt.U-26/B during FY 68 . :'he FMU- 56/B! high al ti :ute 
proxi.mi ty fuze for t.he CBU- 24/ B dispenser, -v1ill : . .:.; 
~vailable during early FY 68 . 

I c . The BLU-31 (750 lb) land ~ine comb replace~ 
~he MLU- 10/B. Firs t comba~ employmen t availabili~y 
will be November 1967. The FMU-30/B land mine fuze~ 
~sed with the BLU-31/B, is a pressure ~ensitive fuze 
for use against t rucks and tanks as well as rai l way 
engines. Production of fuzes equates to BLU- 31 
production. 

I d . T~e WALLEYE.is an air-to-surface homing glide 
weapon 1ncorporat1ng a contrast tracking television 
system for guidance . Production increases each 
month untiL leveling off at 500 units per month by 
December 1967. ·Operational test and evaluation of 
~he WALLEYE/F-4D (COMBAT EAGLE) begins in March 
1967 with Sou~east Asia deplo~~en~ scheduled for 
Dune 1967. 
I 

I e. Two missiles currently in deve l opment are the 
$ tandard ARM, an air-to-surface missile, and the 

1
Talos ARM, a surface- to-surface missile. Both are 
antiradiation types. Although no product ion has 
be'en authorized for the Standard ARM, both could br:: 
available for operational use during FY 68, if fund~ 
were provided. 

f. Sti mulated by the emphasis on non-nuclear 
muni t i ons in the early 1960's and the added directions 
provided by the l essons learned during actual co~tat 
operations, the development organi za tions of all 
Services are investigating many new weapons 
for future combat employment. Discussed below are 
some of those munitions , now i n devel opment and 
available post FY 68 , that would improve our current 
effe c t iveness against the air defense sys tem of 
North Vietnam. 

L 

(1 ) The AIM- 54A PHOENIX air-to-air missile is 
designed to provide an advanced capabili ty in air 
defense missions and is planned for use on the 
F-lllB . Six missiles, each weighing about 1000 

EB-4 
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pound~ . ~ill he carried on the r-1113 . !he 
?HO::NIX t-~issL .. : Sys "Cern will provide an almos t 
simultaneous launch capability agains~ six 
different targets. 

(2) The AGM- 53A CONDOR air- t o-ground missile 
is an advanced me·dium range, optically guided 
weapon, which utilizes a high performance, 
restartable propulsion system. It has a 600 pound 
warhead with an over-all weight of 1700 pounds. 
The missile employs a television seeker and data 
link to relay a television picture of the surface 
in front of the missile to the control operator 
in the launch aircraft. The seeker can be locked
on the target by the operator when the missile 
nears the target. 

( 3) Establishing the feasibility of weaponeer
ing the fuel-air explosive (FAE) phenomenon is 
underway. One of the advantages of this munition 
is the total lethality to exposed or lightly 
sheltered personnel within or nearby to the fuel
air cloud. Compared with a bomb containing t he 
same weight of TNT, the FAE weapon is vastly more 
effective against exposed personnel. Although 
the TNT creates higher overpressures near the 
point of detonation of the bomb, the overpressure 
of the blast decays at greater ranges with the 
cube of the radial distance. The greater yield 
of the FAE weapon results from the large area over 
which the explosive mixture can be dis t ributed and 
from the greater energy yield per unit weight 
because the required oxygen is supplied by the 
surro.unding air . 

(4) A hard structure warhead is being developed 
capable of defeating hard targets such as heavy 
bridge piers, tunnels, underground control and 
storage facilities, and dams. Present bombs do 
not penetrate the target sufficiently or effectively 
before detonation. The hard structure munition is 
visualized to have an electro-optical guidance · 
system, rocket propulsion, and a launch-and-leave 
capability. The warhead employs a two- s"C~ge 
explosion concept . The primary s:age explodes on 

L L L 
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~ 
impact causing damage to the target surface by 
cratering, scabbing, or pene-cra-cion. The 
~econdary stage penetrates or perforates the 
t arget and explodes. 

(5) An aerial cratering device, deployed 
from a dispenser, is being developed for use 
against runways, roads, and other horizontally 
surfaced targets. The device is designed to 
penetrate a minimum of 12 inches of reinforced 
concrete and to produce a crater at least three 
feet in diameter beneath the penetrated surface. 
The type of damage caused by the aerial cratering 
device is more difficult to repair than the simple 
craters produced by munitions presently available. 
It is anticipated that 40 of these munitions 
could be carried in a SUU- 13/A dispenser . 

. 4. (S) The following section lists munitions broken 
down! into three time frames: currently employed in 
3out~east Asia, available for employment in FY 68, ar.d 
avai~able for employment after FY 68. In addition, 
programmed schedules for certain selected munitions are 

' shown. 
I I a. While biological and gas munitions are appli

c,able to this study, they have not been included in 
these listings since political constraints make use 
of these munitions highly unlikely. 
I I b . A glossary of munitions abbreviations used 

herein follows: 

ADU 
AGM 

AIM 

AIR 

/ 

, L. L 

GLOSSARY OF MUNITIONS TERMINOLOGY 

L 

Definition 

Adapter Unit 
Air launched, Surface attack, 
Guided missile 
Air launched, Aerial interc~p-c, 
Guided missile 
Air launched, Aerial intercept, 
Unguided rocket 

EB-6 
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AN-P!·eceding des ig. 

Ant:i-PA.~ 

AP 
APF 
API 
ATLM 

AVLH 
BDU 
BLU 
BZ 
CBU 
CL 
cs 
FAE 

FAX 
FFAR 
FMU 
FRAG 
GAM 
GAR 
GAU 
GB 
GMG 
GP 
GPU 
HC 

HE 
HEAT 

HEI 
HLT 
HVAR 
LAU 
LC 
M 

MAU 
MBR 

SEC~ET 
7 

..... L L.. L.. 

Definiti on 

Army-Navy standard ite~ \e.g., 
AN-Ml66 Fuze ) 
Anti-Personnel and Materiel (Former 
desig. for Napalm Fire 3omo) 
Armor Piercing 
Armor Piercing Fragmenta~ion 
Armor Piercing Incendiary 
Anti-Tank Land Mine (Sedesignated 
AVLM) 
Anti-Vehicle Land Mine 
Bomb, Dummy Unit 
Bomb, Live Unit 
Chemical agent, incapacitating 
Cluster Bomb Unit 
Chemiluminescent agent 
Chemical agent, riot control 
Fuel-Air Explosive (Navy, formerly 
FAX) 
Fuel-Air Explosive (USAF) 
Folding Fin Aerial Rocket 
Fuze, Munitions Unit 
Fragmentation (Bomb) 
Guided Aircraft Missile (Obsolete) 
Guided Aircraft Rocket (Obsolete) 
Gun, Aircraft Unit 
Chemical agent, lethal 
Gatling Machine Gun 
General Purpose (Bomb) 
GWl, Podded Unit 
Chemical agent, smoke C r.ar~less 
ClouP.) 
High Explosive 
High Explosive Anti-Tank (2 . 7511 

FFAR Warhead) 
High Explosive Incendiary 
Head Light Tracer 
High Velocity Aircraft Rocket 
Launcher, Aircraft installed Unit 
Light Case (Bomb ) 
Army standard item (e.g., Mll7 GP 
bomb) 
M.iscellaneous Armament Unit 
Multiple Bomb Rack 

EB-7 Annex B to 
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Ahorl iatipn 
I 

t4l.•;R 
MG 
MK 

MLU 
MOD 

MXU 

NAPALM 

PWP 

rt-Followin~ desig. 
RBM I 
HIM 

RMG 
SAP 
Stru 
T 

TDU 
!FD 
TFDM 
TERI 
WAAPM 
WDUi 

WP 

X-P:receding desig. 
Y-~receding desig. 
Z-Rreceding desig. 

~ 
I 
I 

!.... 

. 
Defir:ition 

Multinle Ejec~or Rack 
Machine Gun 
MARK, Navy Standard i:em (e .g. , 
MK-24 Flare) 
Miscellaneous Live Unit 
Modification, Navy standard item 
(e.g., MK-24 Mod 3 Flare) 
Miscellaneous Unit not otherwise 
covered 
An incendijel mixture, basic to 
tank-type fire bombs 
Plasticized White Phosphorus 
(Smoke-Incendiary filler) 
Retarded (e .g., Mll?R) 
Rocket Boosted Munition 
Ship launched, Aerial intercept, 
Guided missile 
Revolver Machine Gun 
Semi-Armor Piercing 
Suspension and Release Unit 
Army test item (e.g., T56E5 GP 
Bomb) 
Target Device Unit 
Tactical Fighter Dispenser 
Tactical Fighter Dispenser Muni t ions 
Triple Ejec~ion Rack 
Wide area Anti-Personnel Mine 
Warhead Unit (e.g., WDU-4/A 2 .75'' 
FFAR Flechette warhead ) 
White Phosphorus ( Smoke-incendiar~r 
filler) 
Experimental stage (e .g., XJ..GE- 69h.) 
Prototype stage (e .g. , YRI!-~ -66A) 
Conceptual stage (e .g., ZAGM-63A) 
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:~T.-TI::OJS C!JRR:::·ITLY . .:.VAIL~..BLE ?0?. 3CUT::::.::..s: .'-.3IA 

AN .:.M 5:·' J..1 
;.Jl( 0 l 
M:r( &lrtA 
h.I~- r~t64h J.. 
~1K e2 
HK &2R 
Mll7 
A!~-r.;6 5J..l 
MK &3 
AN- M59.hl 
M:ol. E: ~ 
:-111E 

250# G? 
250# GPI.:.. 
?-0# G-HD -/ r' 

)Oo# GP 
500# G?LD 
500# Gt>HD 
750# GPLD 
1000# G? 
lOOo# G?LD 
1000# SAP 
2000# G?LD 
3000# G?LD 

FIR£ -=oMBS .l2/ 

BLU- 10/B 250# 
BLU- 23/ B 500# 
BLU- 32/B 50o# 
MK 77 500# 
M 78~ ?9 75o# 
BI..U- 1/B 750# 
BLU- 27B 800# 

MUNITIONS DISPENSERS s;./ 

DISPENSED S1J3:-.fU:ITiiONS V 

3I.U- j/3 
3LU-4/B 
oLU-7/B 
3i.U- le/B 
BLU-24/~ 
BLU- 26/B 
M40 

GUN pons 1e.l 

St.ru- 11/A .llf.../ A 
SUU-12/A~22/A 
SUU- 16/A . 
MK4 
NAVAL GUNS 

ROCKETS !/ 

2. 75" FFAR 

3omc:::.~: 
Eomclet 
Anti -Armor 
3omb2..et 
Jungle Eomblet 
Bomblet 
Bomblet 

7 . ~ 2!Tl!Tl 
. 50 cal 
20mm 
20mm 
5" , 611 

• & 8" 

5 . 0 FF.\R (ZUNI ) 

MISSILES V 

CBU- 1/A.lA/A Sject.or 
CBU-2/A ~ 2A/A,2B/A 

Sys A.GM- l2C BULL? UP 
Ejector Sys AGM- 45J.. SHRIKE 

CBU- )/A ~ )AI:\ Sjecto~ Sys AGM-62A 1tiALLEYE 
CEU- 7/ A Ejector Sys AIM-4D.F. G ?ALCO~J 
CBU- l4/A,l4A/A Ejector Sys AIM-7D;E~? SPARRO\ti 

3 

CBU-23/ B Clus~er 3omb AII-1-9B,C,D .~I n:.va :mER 
CBU-25/ A,25A/ A, 
25B/A 
SADEY:t: 

a! .:.ee :c. oles 
.1:2/ 3e~ t.ables 
~/ See t.ables 
.d/. 3ee tables 
~- 3ee t abl es 
!I See t.c. bl~s 
~ S~e t .o. bles 
~~tables 

l . ~ 

Zjec't.or 
Clus't.er 

l :h!'ough 12 
13 through 18 
19 thr ough 26 
27 through 33 
3t. t t!'OUgh 38 

Sys 
Bo!tlb 

39 th~ough 4o 
41 :~:-ough 54 
54A t!-.rough 54D 

E3-9 

!.. 

AI M- 26B FALCOU 
RHI.- 2C, D,? ':ERRIER 
?.U1-SE TJ..LOS 
RIM-24-B~C 'IARTAR 

MINES . 

Mk 25 
Mk 36 
Mk 50 
Mk ~~ 

I • 
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MUNITIONS DATA SHEET 

C·ESIGNATION I 
IIOML AN•""57ll 

lUll 2SO ~ 1P 

srnrct u;,u ...... 
WEAPON CHARACTERISTICS 

WIUUD I 
riLUt 1)6 lb Trtt-l 

JUUC Conuot! clel., , or JII'CIIIIl•lt)' 
I 

UL\, IIICtl. Blut 1"4& t'nplloMaUon 

LUIIAI. AIU I 
LAUNCH CHARACTERISTIC$ 

I 
SUSPIISIDa .1A" luca 

otuun '"'" DSw ... 1ew1 

llLIASl 11001 3tftale, •ttotr ar MlYD 

LlllfTATIDIS bBo llAS, 6 c •e 

STABILIZATION 
P'tna I 
~ 8oa rtn ror tnt erftal 

earrt ... 

Ml2'5 C:onlcel l rtn ror 
external carrt ... 

OPERATING r OUENCE 

REMARKS 

;... 

TABLE : 
. 

BOMBS 
CAT ~GORY OP' a:liGI 
ltr-co-ltr 

PHYSICAL CHARACTERISTICS 

TllltlS 
AI\U••urlel 
Antl·p..-sonnel 

lliiUII 

otAMnt 

s, .. 
'niCIIT 

07 . 'l" 62.,. 

10.8" 10 .8" 

111 . 9" 15.0" 

272 lb 2~? 111 
IIH061 ( M126) 

PERFORMANCE CHARACTERISTICS 

IIIII 

AUITODl 

tliPT Tllll 

ACCVUCT 

'r (SIIIll SIIOT) 

USING AIACRAF T 

T-28 
1·11 
1-16 
1-57 

STATUS ll\ftfttOI'J 

: 

I .... ___ .... .,_,.. ___ .....fl 

B .. > 

I 

3S,~ 
EB-9a Table 

Annex 
1 
B 

App~~dix 

.. 
L i..... L L L L . 

to 
to 

:. 

. ., 
~· 

·' 

.j 

'! 

f 
I 

I 
I 

I 
I 
I 

I 

nl 

f 
I 
I 
I 

j 

l 
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L . l 

MUNITION.i DATA SHEET 
D£SIGNATION 

... Cl M1181 

lAIII 250 l b OP lJI 

SIIYitt WSW/USAF 

Ull.,. 

WEAPON CHARACTERISTICS 

UIIIU 

rJLUI 96 lb H-6 

rGUII Cot~t&ct, cl•a1 or -Saib 

IIU. lliU. ,.......,,auon • blut 

UTIIAl IIU 

L AUNCH CHARACTERISTICS 

SIISPIISIOI 1~· li&P 

eu.nrn "" Jliw w 1.-1 

UUASI 11011 St~l•. •ttca or UlYO 

li.IT&TIOIS "-•~ 1.), + 6 t , •2 1 ' 1 

STAI&UZA TION 

OPERATING SEQUENCE 

REMARKS 

L L 

TABLE 2 

~~;rm: 
AnU-cersel 
AftU•s-re-1 

BOMBS 
PHYSICAL CHARACTERISTICS 

li81TI 7Q.l 1ft 

., .. ,,,. 9.0 1ft 

s,.. 12.61 1ft 

W(l "" 26o 1 b 

P£RFORMANCE CHARACTERISTICS 

••• 
&LTJTGD( 

r&.l5aT Ttllt 

atCn&U 

'1 CSII&Ll SIIOTI 

UStNG AIRCRAFT 
1-la 
T-28 .... 
s-,T 
I•TA 
r-1oo 
'105 •-tc 
P•Ul 

STATUS ~_,. ( -.~ 1 ,. == _,, ( u:;s.a) 

EB-9b Table 2 to 
Armex B to 
Appendix E 

... r 



L... L . 

;.. . 
TABLE 3 

MUNITIONS DATA SHEET BOMBS 
ORYRZTAJUIED PHYSICAL CHARAC TE RIST ICS 
ollr-~o DESIGNATION I 

IIODU 1Ck81 II Hl S UIITII TS.2" 

... , 3Hd%ft l 
Anes-c ... tel 
Ant~-pen-1 OIAIIUU 9.0" 

SUfi([ USN 

UIUf. 

WEAPON CHARACTERISTICS 

IIAIIIUD I 
rtu.u 96 lb a-6 

I •ouu e,an. dda7,pr0ata1tJ 
. I 

CIU. llltll . Blut &nct ~tSGil 

LlfUl IIU I 
LAUNCH CHARACTERISTICS 

I 
s-..a1s1oa 1*" tuca . I 
ounnt tiOH Dt•• or low 1ewe1 

IU.Ust IIOOl l 311'1C1•, n t n or eaho 

liiiTifiOIS I 600 ktl 
llle~OI'~nl
CIM1Gil 

STABIUZATION 

:~. "" ol retiNtfiC 
t &cl •••Y on •~~ 
~~~c 81 or 

OPERA TONG I •• OU£NC[ 

I'UZES 

llt!ltll ~ lb 

so.,· ••t en4ed tln •pan 

PERFORMANCE CHARACTERISTICS 

IAII&I 

AUIT011l 100 tt (alii) 

fliNT Trill 

accuun 
'i (Siasll SIIDT) !/ 

USING AIRCRAFT 
P•lOO 
P-105 
p~ 

r-111 
A·TA 
1'·11 
A-1.1 
B-16 
.. 57 

000 I 

REMARKS 
a/ Stnch! pn• Pill enuatee tor Uncle b..o/•ttell or 6 

Lt J ~Bw.!5 ~ow.;r 
t./e sn'~~ .01/.05 . 02/.111 
llaod MPftCU .01/,02 .03/. 0'} 
POL C.Nia .01/.02 .oi/ .13 

I 

i: -

I 
!!lit•±-

~ EB-9c Table 3 to 
Annex B to 
Appendix E 

L.. 

I 

L L L 
. : ! . . 
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L • L • ._ fj 
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TABLE 4 
MUNITIONS DATA SHEET BOMBS 

r-ESIGNATION CATEG~Y or BOI'IB 
Alr-~o-Surrace 

PHYSICAl.. CHARACTERISTICS 

IIODU A.H·IIe6'iA1 TII5£TS L[IUII 59.16" 72.1" 

500 1b OP 
Antt--cerlel ... Ar.IU•~HCIIIItd OIAIItTU 111.0" 111.0" 

unru tiS~ , .. 18.9" 19.6" 

IUUF. MUS lit 5Sl lb 
' "1091 

586 lb 
1111281 

WEAPON CHARACTERISTICS PERFORMANCE CHARACTER1ST1CS 

WAll lAO 

FILlll 28) lb Trltanal 

FVIIIS CQft~Oc, 4c11J or praztaiCJ 

liLL •ICI. 8la•t • traemen~t1on 

UTIIAL AIU 

LAUNCH CHARACTERISTICS 

SII1UISIOII u• luc• 

ocunu IIOot lllft or left1 

UUASIIIOit Slncle , etlOII or a&l..o 

LliiUUOIS 5~0 a:::us. " , .• 

STAIII..IiATICN FUZES 

~ ~all. llcm tsn ror 1ntemal ~O)Al C&rl'1 ... 
&Jioolllz:l 

1029 Cont .. l rtn ror All-10 1 
eac•PnAl carrtac• ~J 1100 0 

Mlc2 Mod 1 
lf90'Sl 

~01&2 lnltf Ml2 

OP£RATING SEQUENCE 

REMARKS 

I 

9: 

SEC~ 

L L... L 

WI( 

AL T1TUDI 

"·'"'' Till( 
ACCIIUCt 

P1 (SIHU S•Ofl 

USJNG AIRCRAFT 

T·28· 
A•U 
8-26 
&-51 
r-too 

STATUS lnftMDrT 

:u 
11188 
Alf.-Kl66 
AJI-«168 

~ij 
-..... ,,., 
lfO 

11, 111" 

j I , 

EB-9d Table 4 to 
Annex B to 
Appendix E 

... r 



L . 

MUNITIONS DATA SHEET 
DESIGNATI~N 

IIOML Kk 8? Mod 1 
I 

lAIIt , 00 lb OPU> 
I 

stlfltl USN/USAP 

I 
I 

...... 
I 

WEAPON CHARACTERISTICS 

wanuo I 
FILLII 192 lb 7rttana! 

FOIIII I 
ltLL lllltl. Bl .. t • ,..._,.cet1an 

I 
LlfiAL A~A 

I 

LAUNCH CHAAACTEAISTICS 
I 

SU1PIISIOI ~-· luce 
I 

nUIIIf ~~~ Dlft w llftl 
I • 

HUUt lOot St~. ntalr or AlYo 
! 

TABLE 5 
BOMBS 

CATEGORY LOll lliW PHYSICAL CHARACTERISTICS 
or .,.. Atr•t .... 

TAIICTS a~taoe lliiTM 86.9• 
&Itt s --tertd 

Anti pereonnel Ol .. lTtl 10.75" 

SPU 15.1" 

WUIM1 5)1 lb 

PERFORMANCE CHARACTERISTICS 

lUll 

ILTITWI 

FLJIIT Tlllll 

ACCIIlAC' 

P1 ISIIILI S»>11 

USING AIRCRAFT 
A•l& 
T-28 
a-26 
a-51 
A- 71 
P-1()1) 
P•l05 

LIIIIITATIOIS MaOb 1.) (a&&) . o6 to ·2 a•• ·~ P-111 

I 
STABILIZATION 

REMARKS 

L... L L L 

EB-9e 

L. 

STATUS l nftftttnT (Ne.yt 
l'luew_n, ( WIAPI 

! :. I • · 

Table 5 to 
Annex B to 
Appendix E 

·- . - l . 
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I 
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I 
I I 



'- L l. 

MUNITIONS OATA SHEET 
DESIGNATION 

IIDIU Mlr 82 II 

la.t SNAU'I! t 

Sli"CI USN 

"""'· 
WEAPON CHARACTERISTICS 

UIIKAO 

rruu 192 111 Trttonal 

Fllltl tontao,, Galar or prozl•ttr 

11lL IIICW .Bleat • rrsa-ntauon 

LHIIAl AIU 

LAUNCH CHARACTERISTICS 

SIJP[ISIOI 111' l uca 

OUUllf WOOl D1ve or 1- 1n11 

U&.lUt 11001 .Uncle , a t:tall or 111'"' 

UIII11TIOIS 6oo ltU.S , 100 t't •ln alt 
AetarOecl or vnrec.....o re1•- o,~U~ 

STABIUZATION 

TABLE 6 
BOMBS 

CATEGORYIIWAIUBE PHYSICAL CHARACTERISTICS 
OP 80NB Alr 'o 1~ 
UlCUS t aoe UKTII 89. • 
Anes-tertel 
Antt•penonnel IIIAIIlna 10.8" 

,, .. 
IIJIIIIl 571 lb 
~.o· ut~ ttn '""' 

PERFORMANCE CHARACTERISTICS 

liM! I( 

aUITIIOl 100 rt 1• 1"1 

FLIIXT Til( 

ACtlllUT 

P1 (SIIIU SlOT) ,.,._,_, Il l 

USING AIRCRAFT 
•·100 
··105 
• .&e: 
•·111 
4-7& 
~57 

·1•11: 
T-26 .... 

STATUS 
* 15 Moot o I'IKat•dtnc 
tell ··~ on •t
lllr 8:l or 

I FUZES 

·-· "90'1:2 ~Ia 

'fUll MJ.~/a 

OPERATING SEQUENCE 

REMARKS 

Ill .Stncl a•peae rw ••t s .. tee tor ''~' •a.et•tt•• or 6 

Lt tlftll 
Ale In ~lit 

~~--· .. 01 ..... ,., .... 
. POL~ 

~S•" ~-23 
.02/.05 
.Ol/.0* 
--/.01 
.01/.03 

~ 
.02/.1~ 
. Ol/. 10 
.01/.0l .ov.n 

~lCIII h sllable 
-ll&l lliTY 

' 
.. 

I 
} : . 

SEc~rt' 
EB-9f Table 6 to 

Annex B t o 
Appendix r. 

. . . 1 
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L . 

---~ . ::.0E;: 

MUNITIONS DATA SHEET 
DESIGNATION 

IIIOOU ... 
unrcr ... .,_ 

!1117 

7 ')0ilb OP 
I 

USA' 
I 

I 
WEAPON CHARACTERISTICS 

I 
W&IIUO I 
r l llll 386 l b Trtt onal I . 
Filii' Contae t, delay 01' llt"Gat•U Y 

llll •rc•- llllan • trac-meu on 

LUI&L &IU 
I 

LAUNCH CHARACTERISTICS 

I 
SIIIPliSIOI Ill" lq e 

j 
DlLIYIU tiOIK 01.,. or h .,.l 

I 
ttlUSI •oor ~t.ncle, • ttclf or u lYo 

i 
LIIITATIOU 6oo C AS C-.) 
I-oeet ~~· 735° t o DrW..nt rtcboeAet 

I 

STABILIZATION 

OPER ATr SEQUENCE 

REMARKS 
I 

TABLE ? 
BOMBS 

CATEGORYOP 11CJC11 PHYSICAL CHARACTERISTICS 
Al~·to·•urrace 
UII(U 
Ants--.~~t•l ( Ll 
lnU·pue-1 

S6. ll -
\ 

OIUUU 16.0 • 

, ,.. 22 . 11 ~ 

W(IIMl 820 l b 

PERFORMANCE CHARACTERISTICS 

lUI&[ 

&LTITIIOI 

ILIIMT Tllll l 

ACCVUU 

'1 ISI .. ll SIOTI 

USING AIRCRAFT 
P•lOO 
P-105 ,.ac 
P•lll .. ,2 
.. 57 
--~ ' "&.11 
A•TA 

STATUS InYetKory 

I I I i reeu.,. apl net ·-• "" t o 1 

E3- 9g 

I • 

L L L L 

~ 
I ··L 

-~ ll• 

Table 7 to 
Annex B to 
Appendix E 

l • . - . ~ .. 
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s:::c?JE:r 

L . 

I 
MUNITIONS DATA SHEET 

DESIGNATION 

"ODIL Kk 8) 

lUI( 1000 lb OP LD 

Ul"tl 

IWIIIJ. 

USif 

WEAPON CHARACTERISTICS 

WAIIIIAO 

tiLL II 
JVZIIC 

liLL ltiCII. Blue • ~uon 

UtiiAl All& 

LAUNCH CHARACTERISTICS 

SUSPIIS101 ~~- luco 

ou.nru 110M ~ .. or le'ftl 

UUUl 110M S111Clo, oUolt Gl'" .U"' 

li.IT&TIOIS Macb 1.), +6 co •2 c•o 

STABILIZATION 

OPERATING SEQUENCE 

REMARKS 

FUZES ..... 
JIIIJSQl 

:u 
"188 
Jl910 
AH-1066 
~68 
'!'aU = 

( 1 l Sln&l•~ fk ent.atH 

t.t Ul\ll 
A/ C ln ,...,.ce.nt -....-.. .. 
POL tan1t 

L L L L 

TABLE 9 
BOMBS 

CATEGORY~~- llfWI PHYSICAL CHARACTERISTICS 
or BONB .a1~-co-~ 
T&IIITS tao1 Ll15TII 118.11" 
Antl-UI"tel 
Antt•prrwonnel DIAIITII l~ .o· 

PERFORMANCE CHARACTERISTICS 

IAitl 

AL1'1fUIIl 

J\..ICMT Tltl[ 

ACCUIACY 

P1 (SIHll IUIDf) l'l,._ra ( 1) 

USING AIRCRAFT 
P-100 
P-1~ 
P-'C 
P·Ul 
A•TA 
&.57 

STATUS 

h'oelcnan Aftllallle , aut or prod>lctlorl 
A-AitLITY 

sue; ot 6 
.I 
.02 
.OJ 
.01 

EB-91 

L. 

C-·-~ /--
-:sJ Y:! A c::: / 

• 

L . 

Table 9 to 
Annex· B to 
Appendix E 

. , r 



L . &.!. 

~ 
I 
MUNITIONS OATA SHEET 

DESIGNATION 
I 
... " .... ~.\1 
I 
1&11 1000 1~ or 
I 
UHICI 

IIAIIIf. 

I 
1WEAPON CHAAACTER1STIC$ 

1 ....... 

~95 n 1'rt tanal nuu 
filii I x..-a,, dalar Cll' praauun 

tiLL UCti.Blut a ON\fl'lfiC 

LUIA&. aua 

LAUNCH CHARACTERISTICS 

Kl.lfllf - "'" 
llLWl 11001 Sln&la, auelr ar Mho 

LIIITATIOIS 550 lte , 2 c'• 

OPE--ATING SEQUENCE 

REMARI(S 

i... . L L L 

TABLE 8 · 
BOMBS 

CATEGORY err BCMa PHYSICAL CHARACTERISTICS 

,filifr•vn•oe llllfl 69S 91.1" 

IIAIIUU 18.e-

;2'5.11" 

PERf'ORMANCE CHARACTERISTICS 

lAIII 

aunnr 
rUPT Tflll 

ACCIIIUT 

'1 (11-.LI SlOT) 

USING AIRCRAFT .... ... 
.. " 

STATUS 

EB-9h Table 8 to 
Annex B to 
Appendix E 

f. ' · . ., 
i... .. L - l _ 

. ' 

I 
I 

j 

I 
' 

I 
I 
I 
' 
I 
I 
I . .. 

I 
I 
I 
! 
j 

. l . 



,_ L. L 

- I 
~ 

I 

MUNITIONS DATA SHEET 
OE:SIGNATION 

IIOOU AH·II'59Al 

loUII 1000 lb SAl' 

StiYICI 

IWIIIf • . 

WEAPON CHARACTERISTICS 

TABLE 10 
BOMBS 

CATEGORY !AP 1101G PHYSICAL CHARACTERISTICS 
Alr-~o-eurtaee 

T.AIIITS lU"W 70. l'!" 
:Retntoroe<J cone.,. "' 

L.l&ftt &Nol'eO anu> OUJIUU 15. 1 • 
PS~ 

SPU 20.72" 

IIUUT 10)3 lb 

PERFORMANCE CHARACTERISTICS 

II A bUll S.-1-A~ PlR!'e1n& IAICI 

FILL II 

""" 
~12.6 l b Plcratol or 292.6 lb Alacol A\TITUO[ 

AH·•l62 delay rLtiiT Tt•t 

llll •ltl. Blaat • cratart~ 

UJUL AliA 

LAUNCH CHARACTERISTICS 

SII,IIStOI 14" lusa 

OtlUUY 11001 lne l 

IILUU IUIOl . 31rcla, aua. or Mho 

UIIIUfJOIS 

STABILIZATION 
MtlaAl loa ttn, 1nternaJ 
C&I"'':L&Ca only 

OPERATING SEQUENCE 

A£MAAKS 

SEJKET 

FUZES 

lCWUCY 

'c (SII.LI SWOT) 

USING AIRCRAFT 
&.&7 
&-52 

ItO 

EB-9j Table 10 to 
Annex B to 
Appendix E 

. . , 
'- L L L .. ~ · r 



L . 

,. , 

/ 
~ 

MUNITIONS DATA SHEET 
DESIGNATION 

I 

aonL Mk 84 

UJI( 

sunu .... ,. 
2000 lb LD or 
~ 

WEAPON CHARACTERISTICS 

UIWUO , 

'ILlll ~5 lb H-6 

'111111 COft'-ct· aelay or JI'I"CD:laltr 

IILL atcw. Blaet • cracertnc 
I 

LtTUl AliA 
I 

LAUNCH CHARACTERISTICS 

I sus•r•s101 JO" luc-
1 

otLifUY 1100( "-"1 
I 

IIUASI aaot Sl~e. uncle oreal-
1 

LIJIITATIOI S 6oo ~. 4 C't 

I 
STA811.1lA TION 

OPERATr SEOUENCE 

REfloiARKS 

FUZES 
Moe• 
RIJISI:a 
IQ6) 
111611 
lfl88 
11910 
A~~-~066 
111-'068 

aM 
"906 

TABLE 11 
BOMBS 

CATEGORY LOll EI!Ag PHYSICAL CHARACTERISTICS 
Ot 10MB Atr-t o-eur-
Tli&US raee lll'n 151.5" 

OIIJI(Ttl 18.0" 

~,.. 25 . ]" 

WlllaT 1970 1b 

PERFORMAHCE CHARACTERISTICS 

lAM I 

lUitVIIl 

HIUT Tllft 

ACWUU 

P1 CSIH&.I SIIOT) "- (1) 

USING AIACRAF'T .. .., 
B-52 
P•lOO 
P-105 

·~ A·TA 
P-lU 

STATUS 

100 ~001 1 o;oo 

I l l stncl•·,..• rk ••ctaa~. 
I ·~· .,_ 

Lt tanlr . 1• 
A/c ln.._.,..~ . 02 
111000 ID&PraGU , 0) 
POL ta'* .01 

I 

L L L L 

~-·-, /-
k-- ~::eJ YJ-7-

EB-9k 

. : r • 

L .... 

... 

i.. • 

Table 11 to 
Annex B. to 
Appendix E 
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L. L . l 

TABLE 12 
MUNITIONS DATA SHEET BOMBS 

DESIGNATION CATEGORY DINOLX· PHYSICAL CHARACTERISTICS 
TlON 10MB A1r•to-

IIODtL MUS 1AIIftS ai&J'taoe lliiTM 133 " 

lAIIt )OOOlb ~HUon 

SUYICl .... .,. U3AP 

WEAPON CHARACTERISTICS 

IIIAIIIIAO 

'l&.LU 

,111111 

II LL IIICII. !ll .. t , cratft'tnc 

Lilla&. AIU 

L.AUNCH CHARACTERISTICS 

IDSPIISIOI 30" l uca 

IU.IUIY IODl t.ftl 

IILUst •oDl 3lnele, ltl~ll or nho 

LIII"TIOII 6oo ~. ~ to •2.5 a'• 

STABIUZATION 

OPERATING SEOUENCE 

REMARKS 

!FUZES 
Wole 
D:lbo]Al 
Alf.N)9Al 
~4QA1 
A~~-~~'166 
A~~-~~'168 
MldP')-0 
1012411- l 
~tl = 

Ant1-hr1el 
OJAMlTll ~4.13 • 

:33.6 • 

3020 1tl 

PERFORMANCE CHAAACTEAISTICS 

Wll 
I 

AUITIIOt 

FUIIT Tllll 

AUIIUCf 

'1 IS IIIli SIIOTI 

USING AIRCRAFT 
P-1~ 
,.~ 

r-100 
t -111 
A•TA 

"-163 ...... .... ea 
"-9DUl 
1&.910 
l"'aJ-a6/8 
I'ICU-35/B 

JWQ-1161B 
...,_15/B 

STATUS ln"""'Y lieU_, 1n su 

I'I'VIt.louon Qat or pr'VS~cuon. Bl.U-31/11 
11 a poeatble replac...nc _ •• ,.y, 
DA1£tN.I"'~ 

( 1) DllnSfMHI a o tllllt ..- ~or eM c-.t. ~ .. llllt u uplOIItft cMrce co pt"OOrlO. a .,..acer 
blaac erreot tlllln a GP baab or ca.parable .. tent • 

I 
. 

u.r 

s~ 
EB-91 Table 12 to 

Armex B to 
Appendix E 

. . , 
'- '- L. 1. .. . .. r 
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L . L . 

MUNITIONS DATA SHEET 
DESIGNATION 

... , I BLI.I-10/1 

I 
UhiCt 

IWIIJf . 

WEAPON CHARACTERISTICS 

11& .. 1&0 Ine~el 

11llll 35 Qa1 K&p&la 

fDZIII x.p.ac, nOM eno tall 

llll llCI. Ino~ errecta 

Uf11&l &IU 
I 

LAUNCH CHARACTERlSTICS 

I 
SISPtiSIOI lU" luaa 

IILUIIf 110111 Sh&.U.OOI Uft, low U .. l 
I 

TABLE 13 
BOMBS 

CATEGORY~ 

Tf.Wts 
PHYSICAL CHARACTERISTICS 

UICTI 88.1l" 
anu-cerul 
anu-,.reoou .. l OIMlTU 

SUI 

IIUIIIT 2'j0 lb 

PEAFOAMAHC£ CHARACTERISTICS .... , 
AUITIIDl 

fl111T Tl•t 

accaac•. 
P1 (SIIILI SIOTI 

USING AIRCRAFT 
!'- 28 
A· ll; 
.. 26 
B-~T 
P• lCIO 

UUASl IDOl Slftl,le, peU'M, or aalft 
I 

t'· 105 
J'..-: 

LIIITITIOU 6oo ta.\3, +S t o ·2'e 
I 

STABIUZATION 'UZE:S 

P• lll 
A• TA 

111\tlfw...S ~1181-- .... 1 ,_.T/8 (- • t&U) 
op..s prt-rU:r t w ura ... ~ R23A1 lpttter (.,.) 
"""'u,,u .. ..,.. or t M 
r-ner BW-l/1 end BW~aYJ 

I 

I 
OPERATr SEQUENCE 

REMARKS 

I 

I 

I 
~ 

L L ' L 

EB-9m 

. : 
L L 

STATUS 

' . . ... 

Tabl e 13 t o 
A!lllex B to 
Appendix E 

' . I • 
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___ L 
~ 

L . 

TABLE Y3 
MISSION AND DESCRIPTION 

~ 
Lone ranr.e day or nlcnt all veathar ttrateclc boaber ror deltvery or nvclear or eonvan-
tlona l vaapnns, and at either ntcn or 1ov altltudea. In addlt1en to lts prtaary boob-load 
the a treraft has the ea~ao111tf to carry tvo air·laYncnad ACK-28 <HOUND DOC> ~u1~ed 
mtssilft~. an4/ or four ADM-20 (QUAl~) daco1J. The noraal cr.w or 11a consta t • of pilot , 
e?-ptlot, l 2l boab&rdier-navicators, ECM operator and tall cur~er, Aut~at1e c abin pre•· 
lllrU &tton, baatlnc &Dd ventUatlon a.ra proYl ded for craw. fllcbt c:ontrol ts eccoaplUnad 
by us• of 1poiJar1 and e llerona on th• v1nc1 el evators on ~ all -aoY&bla hortzontal ~a11 
llnd a ru~dar on a tlxad vertic&! t a U &Ul'! aea . The 1polhr1 al1o tunetton u a1r br&kal 
used tn 111\dtnc. 

OPERATING DATA 

WEIGHTS 

l.oadlru: Ll! 
Uipt:r 161o,lo86 
D1111en lo5),000 
Mu T .0. lo5(),00C 
Max !.and 270,00C• 

ELECTRONICS 
UHf ....... .......... AIIG-)Io 
IFT ....... .......... IJ'X-25 
Radar Beacon •••••••• APM-69 
~M Re c•r ( 1 ) • • • • •••• APR-llo 
BoaDtnc Sys •••.• • •••• AS8·15 
Ma• Raev•r . •.•• • •• • •• ARW-1~ 
Gl t de Path ••••••• • ••• ARM-18 
Mar••r Beacon •• •••••• ARM-12 
Early Warnlnc ••• • •• •• APS-~ 
Chace.............. . . .t.L.E-27 
T ACAII . • • • . • • • • • • • • • • • AJUI-21 
Sreh Radr ••••..•••• •• AP5·1~ 
Dopp~•r Rado,, ••.•••• .t.PM-108 
ECK Trani ( 2) ••• •.••• lLR-18 
lCM Trans(~ ) .••••• . . ALT-1} 
FCK fiana (lJ ••• • ••• •• Al.T-16 
ECK TraiUI (}) ........ W-1'5 
ECH Trans \)) •• • ••• • • A~-68 

L L 

AVAILABILITY/DEVELOPMENT 

lS~ B-~2D Actt Avail 
8~ Coaaltt~ to SlOP MilliOn 
?n c-uu~ to C1)!1Yomttona1 Kuuon 

GUAM • 70 
U-Tapeo (When a~tbot\&ad ) • lS 

FUEL AND OIL DIMENSIONS 

L 

ORDNANCE 
( U) Conycps;&enal 

~ lOt 82 SOCI GP ~be 
66 M-117 7501 GP ~bs 

llolo ADU- 2S) Cat~Utan ( Bl.U-)8) 
llolo ADU-272 Canl atarl ( 8LU-268) 

• Concurrent v/ tnas• 1ntern•l nuelaer loads 
tvo AGM-28 •11111a1 •ay be carrted externall y 

EA-191 
Table 38 to 

Annex A to 
Appendix E 
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SE~ 
I TABLE 37 r . 

MISSION AND DESCRIPTION 

I ~ 
The p?tnetple •taaton or the le-1)~h 11 ~• lon, ranr• .. rtal rerueltnc or turbln• povere 

atrcrart. The atrcrart 1S ct .. tcrwd Cor &lunlate ute aa • bleb perro,.ance tran.port. : he 
erev eonsltta or ptlot, eo-pilot, na•tcator, and aoa. operator. 
I The alr~art ta prOYtdea vtth double alotted Clap• an4 partt&l leadiAC edce Clap1. Spoll
•r• era uaed tn conjunctton vlth atler~ Cor lataral control. Tbe apo11er1 are alto used 
at I Peed btU II '-0 J~ro•t4e Cor ti1Ch o .. ofllt rat .. and decreaaed 1*'141DC 411tanc... rover 
~•ted rudda~ capability on thea& atrcr&Ct v11l 1ncraa .. the control durlDC lov apaacS Cl1Cht 
and ,round operatlonl. . · 

All bodr tual t s carrt.O tn the l over lobe and on tba upper deck att or the pra•aurtzecS 
uea, prcwtd1ne a .larce unooauuc:ucS carco vollaa on Ula upper deck. I . 

OPERATING DATA AVA!LABILITY/DEVELOPMENT 

I 
Current C1Chter • t.&Mer rauon 11 8a l orr 
load • 8,500 to 12,'500 cal • . Re-tuel alUtwSa 
~)-2b,OOO' 

Paa:8. Ralar • 2 
ARC l.l&ht • lt,
p~ .P\1'\•ar 
Ra-tualUII • )S 

Taldalt • 10 
U-Tapeo • 2S 

WEIGHTS 
lt.o..ttnc 
~F.p\J 
·O.atcn 

ICoabat 
Mn. T.o. 
ku. 
1.ndc 

Lb 
97,0)0 (A) 

300,800 
122,020 
)00,800 
m.ooo 

ELECTRONICS 
Marker 8aaeon (1) 
Marker 8aecon l2J 
!Cute. Radar (3 J 
UHF Ha•tc. (tacanl ( ~) 
llutc. lla<tlll' (~ ) 
H.r. Ltalaon (5) 
H.F. Ll al110n (61 
lla~acoe&"90\ll haecm (7) . 
Inter~ 
UMrc~ 

FUEl AND O!L 

Ltal ted by Mur. T . 0. 
Gro .. tietcht to 
)0,013 ca11ou 

DIMENSIONS 
Wtnc &pan 
~oaCUl 
( 21J Chord} 
l.aftcUI 
Hatcnt 
•.r•ad 

ORDNANCE 

139-8' 
37 ))' 

3SO 
llfl. l' 
107.1' 
22.1 ' 

EA-l9k 
Table 37 to 

Annex A to 
Appendix E 
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TABLE :c 
..); 

MISSION AND DESCRIPTION 
; ..:.p 

Th~ F-~11 I s a t vo plaee, t vln enrtne, Je t capa~le of all ·veatner a tr-to-a lr tr.~~ree~t 
wl l.ll ' ''"r S~arrov and four AI H..I.O f alcon •1a11les. ! ntercept racier ha • • .?~'~ ':' 11!1 ran«e 
~l lh t~rt~l Jock-On ot SOHM. 1- pr oveci 1un s l 1ht o ffers l ead coaput1nc ca paol:ltl es a nci 
r'ldar-r~nt,\1. !or teproYed ur-crounci accuracy. Ext•rnally aounted r un poet only. ~·l s•JaJ 
1\lUer. v . c(lnv•nuonal and nuclear eaternaUy huna vea~ons . llaYl Jatlon uds : ; A: All , lii!!'.'OF, 
t n,.rt.l ll l li'1Yiftat1on Syat•, Halted radar r.ro1mcl aapplfllt . Air Rerudat>l e. ~uroaattc 
fll rllt c<'nt.r ol syat- v / eontrol a t.lclt stearin~: . Manned oy t vo pUou. 

OPERATING DATA 

r~rry Ran~re t 171)"" 
Heru•l : unllalted 
':• ht c:. u: H,6SO' 
Cabt Wt : ~l,Bl)l 
r:a l\t Crmrt 1 : 2·li't'l's 
1• .. ~• or clab: 36,')00.' ""' 

WEIGHTS 
Ka• Cro11: S8000f 
lnt. t~l onl y: -6,1101 
Hn. La nd wt : .. 6,0001P 
t,o . noll Haz vt: ~500! 

• U••t «n l l~tts-can be ••
c~eoeo t or spectal ataatona 

ELECTRONICS 

IIIIAW-•••• • ••••• • , , • • •••• APS 107 

AVAILABILITY/DEVELOPMENT 

rY-67 produetton S18 
n~ prD'IIuctlon 207 
SEI attrtt\ont 
£S1 FY-68-3€· 

PY-69-Ul 

lora t 2168 }6A/C 
UdO!'!l 2.168 18A/C 

FUEL AND OIL 
JP..Io 
Tou .4 3 1 229 eel 
lnte~n&l 1,889 Cal 

Start: Atr un1t cartrt4c• 

DIMENSIONS 

ORDNANCE 

CBU-21-
•;aln Tt•• - ...... ....... 72 t'..I.D ' ' SW-25 t"lare ('od 
~lly :ii)Ot 
X. lla nCI rer.etver 
l All xuus to ot tncOl'~oraud I 
ul\r. . 3)&. t TOA 
IJIIC:-160 - 1 
'o/RC- 160-l'l 

l . L 

Wtld Veeeel : 36 A/C ro r S~ - HOU 
Wall Eye Mt ••tle 
( Sa• •x:temal a torea loadtnc etoar t.J 

EA- 20a 
Table 39 to 

Annex A to 
Appendix E 
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a/ 
CHARACTERISTICS FOR US AIR FORCE AIRCRAFT-

TO. BE DEPLOYED TO SOUTHEAST ASIA 

DURING FY. 1968 

F-4D 

a/ See Table 39 

EA-20 

...... L L 

Annex A to 
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TABLE: 4G 

MISSION AND DESCRIPTION 

Th • "~AF A-70 !s a stnlllot·ollc a. stncle en~lne , ll.rbt attac~ fUh~~r •trrl"n~ rr'>1 •:·•1 
I"! L l nc· T~•~'>-V'>ulfht. i'-;>v'!red by thl! Allison ti-'-1 nonaftf' riiUrn l n£ turO?fen ~nrtr.• ·•t. :·~ 
•·r••''"''· ~ " nl!fh s UbliOnle l cvd fl 1l!flt eapa01l1ty, an~ on •atenoPd r 'ld i •IS o r a ·tt-:r. -.-:•.!: • 
l••nJ J·· tt~r ·tt•• over the tarcet •tree. A~ant lneludu M6l cattlnc t7ll" .:!'.- :sr.r.:~. 
-"~•ot • of 6~l roundll alnute. tlrht ezternal 1tore1 atatlon or~•td~ t he Clt'01•1~7 ~: 
r •rry a vtde var l • tY 'of conventional ordnance In 1oed1 uo to I~ , ('('(· r.,unc11 . .ll rer'f~ v ::: 
d"llv"r 11r- to-1u r r aee non-mu:.lear v•epon• l n visual •teather . 

OPERATING DATA 
re,,. l'llut 
F•rry ~once •••.•••••••••.•••••• ••.• ) , ]?On8 
:p~-.d l v/r~yln~~) ••••• ••• ••• •••• ••• 525 kts 
r.011bllt Ce1l1n&•• •. , ............... .loO,OOO• 
t.O. nou .. .. .. : ... ........... ..... '-,380' 
Air R•ruell~ Provta tons 

AVAILABILI TY/OEVELOPMENT 

Nov Sn Production 
rlrst Af Delivery· July 6ij lt1st vtth TF-~1 
enunel 

Delt••rtes • rY ~9-RO 
FY ?0-?1 • 2)8/Yr 

P'trn opn.l. v tnc - .tun• 19t-9 

DEJ'LOYMf:lff 
SEA - Pos1tble fY ?0 

WEIGHTS FUEL AND OIL DIMENSIONS 
T.O. Crosa •• • ••• • •• )8,)~2 l bs JP-~ 

(P.. 2QO lbs peyloadl 1500 ral (1nternal) 
c~-~ M4s ••••••••• ~5.000 lbs 

ELECTRONICS ORDNANCE 
llad~r Bea eon ... ............. .. ... APIII-15'< 
Doo~l~r Rad4r • ••••••• •• •• • ••••••• APIII-1S) 
Rad•r Al tl•etar •• • ••••• • ••••••••• API-1~1 
Nav Cn•~uter •••• •••••••• • •• •••• •• ASIII-~1 
Rad'r Ho.inc • Warntn~r •• •• • ••• ••• AP&-l07R 
~trlkP Ca•era • • ••••• • ••• ••••••••• KB-18 
!lull DUD Co-rill tM:rtfl • •• •.••••••• AIIV•17 
SreurP Votea ••••• • • ••• • • •• ••••• •• XY-28 
!fT/SlF ....... . .... ........ ...... APX-61-
F.CH Contro! • ••••••••••••••••••••• U-48? 

1... L L L 

GP Boab1 
P't rellc*Oa 

"'"" lloelleu 
C/B Dtrpensers 
Eye &.rlea •••pons 
lull pup 
Sld-11\der 
Maverlell 
Shrill• 
M61 Al cannon 
!zterne.l T atilt& 

EA- 2la 

. : 

Table 40 to 
Annex A to 
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-, ... 
[ 



• 
'- L . I L 

a/ 
CHARACTERISTICS FOR US AIR FORCE AIRCRAFT-

TO BE DEPLOYED TO SOUTHEAST ASIA 

AFTER FY 1 968 

A-7D 
F-l+E 
F-111A 

a/ See Tables 40 through 42 

EA- 21 
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TABLE 41 
MISSION AND DESCRIPTION 

The f".lot, 1s a tvn-plec:e . ~vtn ent lne , .I t t rJ.:bter . CQP&blll tl ••s : u ll -vC!ath"l' . 
·.tr-to-at r 1ntc:rc:e11t u ocl eassll t- o:nt1Dat v tth ._ Srarrov• o n<l ._ ~·a leon • t,s ll es , a J'c. In· 
t • r na.1 ~~'HH eaniaon ••nO l • d COIIIDUtlniC Sl&"l'lt, l •u•rov .. d radar ror l ov \"V<:I I :>CP.•OI; 
~.\oabU1ty , R&dar has ;>V•HM r~nce a nd ~ '•lfH h r r"t lock-on eaoaDUJty. \'!sual ~I'IO;tlllrnt 
u( conventional a nd nuclear "'"terMl 11101.ont..a " "•POns nlu; tnt -:rn~rl ~·.AIH c11n=n. ~r,er 
<·ncln" and aore fuel l • proves .. nure !lcrro,...ne" ~n•elope . rc.v• cattonal a tds a rt: T.I.CAN. 
~HF/CF. 1mrrov~ navl~at lun c:oevuter and 11D l t.C raoar ,round lllaPPln&. 

ldr rer uelable : aho hu autoaaUc: rUcht e~ntroJ ~ysue vtth control stlc:ll stnrtnc. 
Hllnnc:O by tvo 111lots. 

OPERATING DATA AVAILABILITY/DEVELOPMENT 
~erry Rance • ••• • ••• ••••• • • •••••••• • • l9SO 
~~fuel •••••• •• •••••••••••••••••••••• Unllalted Produetlon •••••••••.• ••• ••••• Auc ~?-Jul 71 
::•bt C:t! llln& .. .. . .... ........ . ... ... 57.000 
C.bt Wtl tht ... .. . .......... ... ... . . ,41,109 l b! 

F"t e,q •••• ••••••• •• ••• •••••• • l25 
FY 7U •• •• •• ••• ••••• • ••••• • •• 171 

C•bt Conr1c •• •• ••••••••••••••••• • • • • 4 so-rrov 
Kas Cllat. Kacla .. .. .. ... ... .. ........ :::. 25 

WEIGHTS 
~•• Croaa ••••••• . ')~ .~JO lb,i~ 
tnt f'\a• l Only .. .. 46,\XIO l b.& 
"a• Land Wt •• ••• • 4o.~J lb~ 
6.0. Roll( Hia Wt)~300 rt 
~/ Dea1CII 11.a1tt can lie fill• 

c •.a.o for lpte1al •l••tona 

ELECTRONICS 

FUEL AND OIL 
JP-Io 
Total ........ .. 33?1< £al 
011 .. ....... . .. KlL·L-?808 
Oil Cap . . . ..... 10.) 
sun ... ....... ur Un1 t 

Cartr14c• 

FirP C:ontrol Sys Cor~a •••••• .•• •••••• APQ-120 
Opt i c a l Slcht . .. ... ... . . .... , , •• ••••• As:i-~7. 

DIMENSIONS 

ORDNANCE 

Internal 2~ Cannon 

l . L L 

EA-21b 

~ 

Table 41· to 
Annex A to 
Appendix E 
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TABLE 42 
MISSION AND DESCRIPTION 

I F- l l l A 

Tt: •· F- .llA r~ • t'IC:tl <:~l ( \ rht"r v l lt: ~ft&r.llr.•~r~stl"S v h lrt> wl !l r r-•tvl•l•· . : ; •• ., .. ,.h,. ... 
... . r., • •-•n:: f••~ e : :,,,.. ::'Jr rnrt.. . ~nl~rdt": t;. :":'n and oenetr~t~ 1"'r. :.:J:::: t n n!'. ·.~ ,..,.. '" .- .. ,..:.h1t,~:,· 

:- ··! · ··"':r l !'l•· 1«"f-•n•.- u f tt~ ~ ".1C''d t-nv t roreent . t:~•s f :J!l ~~t> •.r•• ~.!' r.uc:l"a. r ,,.., n-::;-
11'1" ' """ t.ll~ t l,:.~ ~ lltM.,.IIt!l .11ntl a 1r·t'>-4lr GAR typ• l r.l'ar•O III~Sll"t" ""' 1-:1'1 ~, ,. n,. ~~:- r ! ~O: 
... • n,. "lin~ .:. , , .• rn.. l stor" stat tons. Lon& terry r anr" a ll ovs n.,,.. :tt " " dt!~ l ~)'B .. nt. T .;• ,. : ,.,, -.. . 

OPERATING DATA 
H,~ :;f\ • .,!1 • •• } •• •• •••• • •• 1.2 S . l.., 2. ~ '!' elt 
F•·rr"} R1n11., .. ' .......... , },260 I lnt F\1•11 
t:·liiiMt C•ll1n& .......... 5/,680 
l r; - n , rM R• f u tllnc 

AVAILABILITY/DEVELOPMENT 
In rroaueucn 
Dftltvery t .:o Op•ra tlon.l IJntts Aol)roz 
~/aont.h 

Oet ( .·: fluildln& to Al'rrn z l ?l•ontn by End 
C'Y t>8 

DEFLOYMEI'rf 
Ftrst :1\1 e t C.naon AF1! . N. H ••• •• Eerly n' f-0 

WEIGHTS FUEL AND OIL DIMENSIONS 

o .. ~1cn Mt=:1~n ••• d0.~~ lbs Jp.~ 
~ ... oty Wt. .. . 1 ..... '-\,';09 lbs • '-.6'-\ ral ( lnurnall 

I ELECTRONICS 

HIIA\ol U •:;. l',q 
ll• w., ~nuu: A [1-c:o,. f"l'lrn 

ALH-:-• I 
r.: 1 •• :·~ 

~S!I .~ Trf Contr~ l 

IJIIF/11~ I 
Mk 1 1 ; 

r; r~ •.c •1:- 03~" i.1nk 

ORDNANCE 

v .. ,.ons Bay Gt:ln 
A lK-IoD Kt -:::11 '! 
lAU • l/A RY.T lA~h~r 
CBU· ""/li t t'lo ! 
KK-~~· 
W1ll~Yt Kr. l M~4 0(~ : 
NYC Ear il'pn~ 
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MUNITIONS DATA SHEET 
DESIGNATION 

1111HL BLII·23/B 

lllll 

su••n . usu .... .,. 
WEAPON CHARACTEP.ISTICS 

IIUIIIAO 

'llLU 

,.ZIII 

III.L IIICII. 

UTRIL AU& 

LAUNCH CHARACTERISTICS 

SII'IISIOI 1'" 1~ 

IIUtUf 110K &lall01t dtw w l01t law1 

llUlSI IIDH Sln&ll, pau.d Ill' N lYII 

UIIITITIOIS 60o IUS, ~ to ··2 1'1 

STABIUZATION FUZES 

;..... 

TABLE 14-
BOMBS 

CATEGORY P!RE PHYSICAl. CHARACTERISTICS 
IICllal Alr·~o-aurtaa• 
TAICITSAres cars•~• Lli,TM 119 • 
Per.omel, llat~t 
ltii'\IC~""• · ftbtc1 1-e1unu 15.75" 
.-plal...ntl, ate. 

nu 
Vlllllf 

PERFORMANCE CHAAACTERIS11CS 

lUll 

aunaor 
Fl.IIIT Ttllf 

ICctaUCI 

P1 (SIIILl SMOTI 

USING AIRCRAFT 
.A·l& ,.28 
&.26 
~57 
P· lOO 
P-105 
r-ae 
P·lll 

STATUS ,._..UDI\ 

llfttl-, loo1teo u~ 
taNI 

...,_T/1 (fl08a a taU ) 

OPERATING SEQUENCE 

REMARKS 

Dltwl.....O m•rtlY rcrr s.aw atftfttt pral\1~1ted noc. utnc tl\• "•'"'..,. 8LU•l /l.llr.U·271B .,....,.. 
or 1171 ... 1-d Uatcauana. Bol&ect u ... u .. c.ana 1-- ln tile tlald, 

k:--r:-.... =. =,:;d---41• 

EB-9n 

~ : r . . '· 
L L L ' .... ~ L.. l 

Table 14 to 
Annex B to 
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TABLE 15 
MUNITIONS DATA SHEET BOMBS 

DESIGNATION CATEGORY nu 
JQMB Alr•to-eurrac 
TAIIUS al'ft tar
pte Pen-1, 
lleht • trvcturel , 
weftlcl•• · .-plaae• 
Milt&, ltC. 

PHYSICAL CHARACTERISTICS 

IIOOU !ILU• J2/l 

lUI 

SUYIU :J!AP 

auur. 

WEAPON ,CHARACTERISTICS 

IIAUIAI I ltlc-.tlJal 

fiLLU 67 pl Kapala A 

roztlt lllpeot , nwe • taU 

liLL ~ltl . Inaenotar, arrec~• 
I 

UTIIll AIU 
I 

LAUNCH iCHAAACT[RISTICS 

0 

SUSPIISIOI 1-· luc1 

ouinnl•" Shall- dlft or 1-l•wl 

nuau !'0" !ltfl&l•. pai.PH or ••lwo 

STABILIZATION 

Urtttnneo 

6oo ltiAS, +~ to •2 C' I 

OPERATING SEQUENCE 

I 
I 

HE MARkS 

119" 

15.75" 

595 lb 

PERFORMANCE CHARACTERISTICS .... , 
lltiTIIDI 

runt n111 
acuucr 
Pc (SIIIll s•O'I 

USING AIRCRAFT 
A·l& 
T·26 
8-26 
8-57 
P-100 
p.l(, 
P·IC 
P·lll 

STATUS 

-IIAIII\.IfY 

l'rodlln lon 

A -1~ ""lon or the BUJ-23.1', dill..,.. preflUed wtUl llAf'~t. 

, '- L L 

EB-9o Table 15 to 
Annex ·B to 
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MUNITIONS DATA SHEET 
OESIGNATION 

IIODU • TT, 78, 79 

... , r 1re ... _. 

Ulfltl Ull ...... 
WEAPON. CHARACTERISTICS 

IIUilAII UCIIIJ)UKL 

nu.u """"' 
"IIIII 1._..._, a.o .. &114 \aU 

IILL IIICI. 

LUilL UU 

lae ... aar, erreet. 

LAUNCH CHARACTERISTICS 

""'"' .. 

;...... 

TABLE 16 
BOMBS 

~EJ\9!\1.-I~Face PHYSICAL CHARACTERISTICS 

TUIUS 
A•U-\.eriell .. ~ u•cn ( ICI7T l { ICIT8 , T9l 

DIAIItnl 

SPAll 

•UIIt 

PERFORMANCE CHARACTERISTICS .... , 
IUITWI 

J'\.IIIT Tllll 

ACtiiUCf 

P1 CSII&ll SIIDf) 

USING AIRCRAFT 

~0 lb 

DtLIIUf 11011 111&1.1" can ft' ~.l-.l 

ltLUSI 111111 U111b , ,aUeo, er ...... 
LIIITit iOIS 6oo ~ 

STABILIZATION FUZES STATUS 

OATl ! I 
I 

OPERATING SEQUENCE 

REMARKS 

. 37~ 
EB-9p Table 16 

Annex B 
Append i x 
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TABLE: 17 
MUNITIONS 'DATA SHEET BOMBS 

DESIGNATION l 
•oou BW.l/B 

CAT£GORY 111'1 
1btla "lurr .... co-ur 

~YSICAL CHARACTERISTICS 

TAIUU 
(Uat1al ( PSaa.i) 

UQT11 no 1a no t• 

•&at 1~ n '"''&UC UltiC[ DSU I 

IIUif . I 
I 
I 

WEAP~ CHARACTERISTICS 
I 

IIII•IAD llellbiJIL 

FILUI 100 ~ ..,..a 
I 

'111111 ~~. -. \&11 

ULL RtCI. llle....,., aftecu 

UTIAl &Ill I 
I 

LAUNCH CHARACTERISTICS 

I 
SUSPI~S101 1•• lu1a . I 

lrea ~u 
'-"-1• Upt 
aU.c\arM 
...... cl .. , ... ~ -u. a'C 

OIUUII 

SP.U 

II[ Jilt 

PERFORMANCE CHARACTERISTICS 

UHI 

AUITODl 

FUIIIf Tlllf 

ACCIUCt 

Pt CSI .. Ll SIIOf) 

USING AIRCRAFT 

OlLitlU tiOO( I~ .1 ... er 1 .. l1Hel 

UUAU 10011 Sl.,te • .-tno ..- aal" 

lll~f~TIIIIS 1 600 lUI, ' c•a, eater..l 
Uft'l&p -.LJ 

STABIUZATION FUZES ( liMe a t.UI 

Utltt.DM I ,._,II 
STATUS 

A aOI.alalUUq tla h cv• 1113Al s.al\.eP (~I , .. u, ............... , 
\4» •~sa; • .,.. ,.., .... 
nc..a&a i·~~. 

OPERATij SEQUENCE 

REMARKS I 
1o1w •&-·- u.ea 1..-. &a u.. nalAl. uo 1a1 ....... 

18., 11 

19.7 1n 

100 n 

I 
3E~ 

EB-9q Table 17 to 
Annex B to 
Appendix E 
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If 
I 
; 
! 

I 
I 
I 

I 

i . • 
I 
I 

I 

I 
I 
i 
I 

I 
I 

I 

i 

l 
, 
., ,. 

, 
I 
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TABLE 18 
MUNITIONS DATA SHEET BOMBS 

DESIGNATION PHYSICAL CHARACTERISTICS 
(Uartaaeel (r1eeeol 

IOOfl BW.2'T IB Ll15TI 1)0 la 138 Ia 

.... 150 1- •• ,ala Boab 

SUtiU U8AI 

ll&lllf . 

,,... tarceu 
Pe~l, lie~~ OIAaiTII 
1\rae\ar ... •tftl• 
dee,~- SPAI 
t\e. 

IIUPT 

111.5 Ia 

eoon 

WEAPON CHARACTEFIISTICS 

IIAliiAD liCIUUG. 

PERFORMANCE CHARACTERISTICS 

IAIU 

fllUI 100 Cal UPAUI--1 

'Dll15 1 .... \ , 11011 U10 uU 

UU IICI. l-iar? etrMW 

L.UMAl AliA 

LAUNCH CHARACTERISTICS 

DIL nut 11011 lb&Uotr •n• or 1.. 1"•1 

ltlUst lOOt Slq1o, ,aaro4 or 1&190 

UltUTIOII 600 ~. ~ 5 c•a, eneraal 
evraac• _1, 

AUI111H 

'liiiT Till 

ACCIIUCf 

'r ISIIILI SWOT) 

USING AIRCRAFT 

STABIUZATION 

rs...o ... ..tUIIIId ,.,aa ... 
FUZES (lioN ..a u.UI 
,..,,.. 

STATUS 

112)&.1 lp.i\ar (e-q) 

OPERATING SEQUENCE 

A~ MARKS 

a/ WddoiO 91rllOD OC 11.11•1/1, .. ll'lerot ,...,W .. w&Ul lAPAlM-e 

~ : ~ 
l:::::~_ E _ _,_l ~ 

18.5 Ia 

19. T Sa 

. EB-9r Table 18 to 
Annex B to 
Appendix E 
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MUNITIONS DATA SHEET 
DESIGNATIONewv.liA, l.V& at 
qOlL ... , 
UlttCt UW 

Ulllf. 

TABLE 19 
DISPENSED MUNITIONS 

CATEGORY .ur ......... , ••• 
taatns "" 
~••t II.IIU• ,. ... 

PHYSICAl. CHARACTERISTICS 

LUll !I U8 .& 111 

OIUUU 15.6 la 

SPU 

IIUPT 

WEAPON CHA~ACTERISTICS con.u& ltDI PERFORMANCE Cr4ARACTER1STICS 

IUH I 
IIAIIUO 509 ILD-&A/1 ~·~ 

rnua a I 
ruuu ~' 

I 
ULL IICII. Pr...-~uaa 

Llh~ .. ~~ 1 

:::~~01AUERIST~S 
on nut· •• a- 1 .. 11. aas.-..
uu&u IODI t .. u..--ei..U )I 

LI•IT&TIOIS !50 Ue taJ.Al, 600 Ue t.ul 
50• ata u\, atau.a r .. vaeu
oa .u &U'a'&n. 

DISPENSER DATA FUZU 
n.. CBJ-1.1&1 .... .. 
SW.T/& IU .... el' ... U.. 
t;:p.l.V& .... u.a a&I0-1&/& 
dh,.aaer. 

OPERATING r OUENCE 

AUITnl 50 tt tau) 
F\.IPT tlttt 

ACUUCt 

'r (SII&LI SlOT) 

STATUS 

REMARKS I 
a/ ftle CBDo01/A 1& .. 1 ..... ~ .... 1 _. ••waled b Ualtacl qaMUUH, 

)I 1•1-• • .,,.~ ~ - '-0 u..r.. .... ,.., .... , ... , ........... tea • 

...... 

I . I 
·~E~~ EB- 9s Table 19 to 

Annex B to 
Appendix E 
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T ;..BLE 20 

MUNITIONS DATA SHEET DISPENSED MUNITIONS 
D£SIGNATION an., aJJA, DIA ~~tiRYDte,_ PHYSICAL CHAAACTEAISTIC$ 

IOOU Cili-a c - ~,... . UMTII 118U Sa ..,._ .... oawn• 1~.6 sa 
SIH IU U8U SPU 

IIAIDr , au .. , en n 

WEAPON CHAAACTEAISTICS PEf.,ORMANC£ CHARACTERISTICS 

nlltiUO "09 IUJ. )II ._Illes. ..... 
rnua 110. 1&&11.,. Clclo\oll~n IUifftl 

fltll& X.,..\ ruUt Tlllf 

llll IICI. rr._tou .. ICCIUCT 

UTUL UCI '1 CSJISU SIIOH 

LAUNCH CHARACTERISTICS USING AIRCRAn 
P•lOD 

SIIS PI U I 011 u• U.• 
P-1" r..-c 

OUIIIII 1100( Leor l"el• IUIII ..... 
M1 ...,, 

uuasraoH T_U.,...•el.-u 

UIIUtiOIS )50 &te (.sal 600 kte ( -.a) 

-
DISPENSER DATA !f f\JZU STATUS ~ ... ,/& JCD-1/&1 
IUD-T.V CM-UJ'tol 
SUU-71/ A(CIU-211&1 

_.._ .... ., .. 
000 

OPERATING SEQUENCE 

REMARKS 
AI '" aau-n ~ .au 11 "'i.. te u.. •ta' a.~ ,.,., u.. , .. ~Weft/to u .-.u .. to ,_, a, •, or 6 cea. r.~-.. . ,... ursa. (~r-•~..,.. " pe!IIMI • 

~b [ .. w 
)~ -·· --

~ --- ~~ 
~ 

..... _ ... 
. . 

~ EB-9t Table 20 to 
Annex B to 
Appendix t' ,w 
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L- L . 

I 
--~-Lf 
~~ 

MUNITIONS DATA SHEET 

Ti..BLE 2!. 
DISPENSED 

;... 

MUNITIONS 
DESIGNATION r.miPilhiol· PMYSI~ CHARACTERISTICS 

I 
IIIOOIL CIV-)lA t )A/ A TUIUl utiTII ue.u 

... , I ...... ,,... 
DIUifU 1,.6 

I 
&DU .. '-8 

SIHICI UI&J' su a ... .,_ 
I 

-.u .. , ,,, 111 

WEAPON CHARACTERISTICS PERFORMANCE CHARACTERISTICS 

•UIUO 3Tl lll.D-TII "' lUI-TAn IOU 

FILLU ·· lau.M~ ALTI'fVII 

f11JIN ,.,..... ....... , ~,...... "·'lilt Till! 
I 

liLL lllCII. a~ • ~--- aCUUCt 

LITUL AliA I Pa CSfi&LI 1.al) 

LAUNCH CHAAACTERlSTICS USING AIRCRAFT 

i P·lOO 
P·1M 

SVSPIIIll08 ~·· l~a ... 1111-10/ l P...C 
I 

...,., 
DIUUU..,. tliltl ..... , low 1 ... 1 (50-150'1 A-U 

I 

ltUAU aooi 19 a~~oe n.~.- . 
llllllflfiOIS i 350 kU (aiD) , 600 IIU ( _.) 

01' .... 1.1 

OISP£NSERi DATA FUZ.£5 STATUS ~ 

IW-10/l 

I 

OPERA ""T EOU£NCE. 

REMARKS I 

I 

I 
I 
I 
I 

I 

3"J 

-AM.IT'f 

..., 

-.¥, ( LJ 

)~ 
ua.r 

..... ~t.r~ r-. 
~~~ ~~ I :I: 

"T- ~\ ~ 
_,~- --

EB-9u 

! = f • • 

L L.. L 

Table 21 to 
Annex B to 
Appendix E 
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TABLE 22 
MUNITIONS DATA SHEET DISPENSED MUNITIONS 

DESIGNATION CIO·TIA ~~!§lifts. ,...YSICAl. CHARACTERISTICS 

•OO(L uun 101.25 •• .... u .. --··" aau-.. r-1 DIARlfll 11.~ l D (w100) 

SUfiCl US.&P· SP&I u.r• •• (1111!11 

IIAUf . VIII IT mn · 

WEAPON CHARACTERISTICS PERFORMANCE CHARACTERISTICS 

llibUt 1200 aw-11n UIU 

'ILLU AUiflllll 

'Olin l•PK\ ( IUJ-11nl Pltllf till 

liLL arta. ACC8UC1 

UTIM. iiU P1 (SIICLI SIOfl 

LAUNCH CHARACTERISTICS USING AIRCRAFT 

r-100 
sn•t•uoa 11. 11111 , 411 1\a~ lecl· ... r-10'5 r.-c: 
OILIUU 11001 ..... 1 ... , , 111p ..... r-Ul 

A•TA 
llLUSI 1111Dl lllJJ!• ta• v 
LIIUATIOIS 6oO 1u, • c'• 

OISP£NSEA DATA fUZES STATUS Paww ., 
&W-U/ A OLe.-n llu tO 
•-• •JecUon '"-;, 

• MCII •U.ll o .-ea .. • ot 
~tU-1111 -..~., •• ••co 
•lUl . .... ,~ ••.-.l•lee 
CU'U'iOI• • 

.... , .. ,,, 
000 

OPE.RATING SEQUENCE 

REMARKS 

v faMe tsre .. 1-. tlut.\Oe .,.111 - · .............. , ........ (0.1, o . z, 0.), 0.1, ., 
0.~ lOCI· •~r 2 cau,....,. ruw o~t&und.J · 

c5 •• e ljO CJ •• 
I -.. I~ I 

~· 

--

.;c:7ri'T 
EB-9v Table 22 to 

Annex 0 to 
Appendi x E 

.. 
I . L. L L 

... 
~· r 1... L ,_ . . 



L . 

MUNITIONS DATA SHEET 
0£SIGNATION CJU-l"A, lU/A 

IIOOlL I 
I 

I &at 

Sli,ICl UIAI 

IWIIIf. 

WEAPON CHARACTERISTICS 

,u.uo u• ll.U-3/1 Bcallaleu 

TABLE 23 
DISPENSED MUNITIONS 

u-cew....
AIIU-~1•1 
AIIU• .. r-' 

PHYSI~ CHARACTERISTICS 

ea 1a 

OIMifll U.28 Sa ( wldel 

sra• 9·3 Ul ( tatclll 

VUIIY 

PERFORMANCE CHARACTERISTICS ... , 
FlLLII lTO .. aD1 or crela'-1 .. r .._llale, 
"11111 1.,.., 

AL1l1Vft 

ntPT tttll 

cnL uu. rr..-uu• 
I 

U11A\ ·UU 
I 

LAUNCH CHARACTERISTICS 

I 
SUS,IISIOI 11• lUCI 

. I 
OILIYllf IODl Lo• 1.-el 

llLI~St :IOII 811Cle er rtp~o 
LIIUTATIOIS '00 ltu (-) , I c•o 

I 
DISPENSER DATA 

IUU.ll~.l (CJO.ll (Al &ad 
81111-lU/ A IQU.lU/AI 
u• 6 \a• ojHYrl. 

F'UZ&S 

UC11UCY 

'c (SIIall S.OTt 

USING AJACRAF T 
.l·l& ,_. 
... 316 

.. " 

OPERATING SEQUENCE 
I 

loallleu •IK\N .., ••PlMU• ovtrldf'O &a - or .~ .. ~. 

I 
REMARKS 

EB-9w Table 
Annex 

23 t o 
B to 

Appendix .c. 

. : ! ' . ' · 
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' - ._ 



'- L . &.. 

:: ~,-=/ 
~ 

MUNITIONS DATA SHEET 
DESIGNATION 

•OOIL 011·2 J. '1' .2 .. 11'. lS/11 

llal Clu,\er ~~ 

Sllfltt II:'OAT 

... ,, , l•toJ~t,Kon~yvell 

WEAPON CHAAACTERISTICS 

II&HUD f.6~~70 IIJ.II-21>/!1 fiOOib.lat 

rtLlll 139 I Kt 

fUIIIC Tl-.4 or prostattr a lrborat 

llll .rCI. Fr~r-entatlon 

LITI&l &II& 

LAUN(:H CHARACTERISTICS 

suuuna ,~,. tuc• 

TABLE 2L. 
DISPENSED MUNITIONS 

CATEGOfn' 
llr·to·Sur!aee 

T&lllfl Ar•• t arr• 
Anll·~raonnel/ 

tOataiJ'tal 

PHYSICAL CHAAACTERISTICS 

lllfll 1~.o· 

OUf!UU 

, .. 
Will Ill 

PERFORMANCE CHARACTERISTICS ..... 
ALtum 

n• .. , n111 

&(UU(f 

P1 (Sia&L! SMOfJ , . .. raa &I 

USING AIRCRAFT 

r-100 < ~t > 
P'•lOS ! 7 1 
r..~oe 181 

IIUUn •• D1•~. clUe , 1na 1 or tou 

IIllAS( 11001 ~tnala, sttck or s al • O 

lllllf&TIUS f. SO ltU or Maell 1.2, lo r:' s 

P'-111 
1·57 
A-7#, 
A•lE 

OISPENS£R OA TA 
~ll'·ll/11 I CBU-2)111 I 
::nn. 30111 1 CBU-21.111 1 

' !';IIU-1911' (CJ11'·~91111 

fH ::.r-tnserl ar·• "arlO\IS 
~trteatlone or til~ ~~ 
"O't SAOEYP: N spen,.r 

FUZES 
tar:ll9 (all'-2l lll 
"907 I ct'IJ-2Iofll I 
~~-~~~ <a.n-)511 1 

1019 111LU·~.I!l IPlrt-a._.. , 
l~t~~aet !u&• 

OPERATING SEQUENCE • 

STATUS 

Pre .. ntiY rattoned. P~tton 
IC~I~ to raaen 8o001aontll by 
'" 19'-8. 

/ 

--. .... " .. 
:lust•r DeeD opl l l • 1oncttU41fteJ1J br t ft• tlRe !u'•••llvwtnc b~latt t6 rr.a !all OY•r • 
dloperoad ., ••• C!IQ-3~1!1 fta s • radar a ltl .. t ar ru&tne ea,.atllty 

REMARKS 
J ' ;ln&J• Shot Pk t r.atl.at• d l 

Tnrt!ll eofi'OOJ ~•'JIIIo rt ) 
~~raonnel prone (lb~s)281 
Personnel prone 198loz9e-l 
Panonnel SUndln& 1161.z}281 
P•no....,l S Undln& 1'1flio•98iol 

'"fi'pMl nu . , - .2 
.~20 - .71 .. 
.}lz - . ~ ... 
.611t - .9)8 
.J8J - .7)3 

~ EB-9x Table 24 to 
Annex B to 
Appendix E 

I: . , 
~ 4... a... L . . . . 
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• 
L . 

/ 

MUNITIONS OATA SHEET 

WEAPON CH.CU.ACTERISTICS 
I 

UMII&O 132 &0-21~ hacle a...le&a 

Flllll 1 
mt• ceavs~ ..w 
&ILL •tca.l r.....-au.a 

I 
LltUt. All& 

I 
LAUNCH CHARACTERISTICS 

I 
SVSPUIIOtl u• 111 .. 

I 
OILifUt 11011 Loll left!, ~..-

1 
ltli&Sl liON llaU.e • rl~ 

I 

TABLE 25 
DISPENSED MUNITIONS 

PHYSICAl. CHARACTERISTICS 

uan U . ll aa 
OIM&ftl 9,]4 1a wU\11 

,,.. u .ze aa ... ~ 
IIU&n 50 l~ ( •p&p) 

~111(1 ..... 1 

PEA,OAMANC£ CHARACTERISTICS 

lAIII 

&Uinot 

fUtllt fl .. 

ICQUCf 

Pa (SIIILI S»>f) 

Ll•ll&YIOIS ~.1 .... .,\1 ..... , '- .... -.t-. 
1 ~tt 1~ I.UI, .-.. 

1 1oa n , • 1'• 

DISPENSER DATA 'VZLS 
IVQo6.a/l u • ~ 
clu'- . ., ... n· &1-'-
- ...... • lacb .... IIIDl.M 
22 m.u-aall ........ -.. &Je-
cuo. ................. .., 
&1-VU&l talllU. et ...,_ 
u-... -.J-ell ~ .. ·rr···- '- - .... u.s.. , ....... I 

REMARKS 

I 

0~~1 
~ 

L L 

EB-9y 

1... 

STATUS De9UaU n 

! IIV I 

... ~ 

I ; .. . 

Tabl e 25 t o 
Annex B to 
Appendix E 
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TABLE 26 
MUNITIONS DATA SHEET DISPENSED MUNITIONS 

DESIGNATION 1 CAT£GORY r.w~ PHYSIC~ CHARACTERISTICS 

IIOHl v~· ~ < 140"'t ~ ·: l 
.It r -~o-!'•t rfac• 

TAIIUS U I UI 

I All( . ~ nnp: 
Ar•• t ar4'1!t~ 
Antl•!'rr~onll'!l, DIMIRI 

.,..,t.,r1•1 
stnrct If~ . IPU l ... ., . VUti T 

WEAPON CHARACTERISTICS PERFORMANCE CHARACTERISTICS 

•AIIUO , .. ,() t!OIIt~ l • f ~ IIIU 

fllLll &UITnt 

FllliiS FUHT tl II( 

uu llltll. &CC11Utf 

UYI &l All& Pc (SIIIIU SIIOT I 

LAUNCH CHARACTERISTICS USING AIRCRAFT 

SUPliSIOtl I"" t uu 

OUiflU 1100( 

llLUSI 11001 

U111'&1'10U 

DISPENSER DATA FUZES STATUS 
~") '41>11 v. c-l • oosn .. IJ 1!?01 ~n ll1109 Cu&• O.,.M 

t1 ~ .,..n .. "r clul t ar, can o. ••t fro. 
1• '0 92 •• ., • o. s ••e 
t nc,_nta 

AVAII.AkiU 
. Q&ll 

10() 

OPERATING SEQUENCE 

REMARKS 
!I• w--r:.lnn~ •v~tl lat .. .. 

::r.15 :•1'14! o ,._., bo..,.I•U UIF.l 
141:115 '10'1 \) ... 0 ,,,....,.. ' c:-re-:• tr.:• l 
'4-:11• ...,... 0 .... o t>o••ht~• l ftt<• Ofll yl ( "'lfotrel st) 
'!Y.'l 'loll o 1<)'! ", ... ,., l llf.l 
•!Y,:O:' '+?-1 0 .. 301!.1'•0 .. . . .. 1! 

~ 
!i1 . H ~~ 

iR( 

\U .... 

EB-9z 

I.. L 

-

Table 26 to 
Annex B to 
Appendix E 
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TABLE 27 
MUNITIONS OATA SHEET DISPENSED MUNITIONS 

DESIGNATION PHYSICAl. GW\AAClf.AISTICS 
I 

IIODU IU.U-311, 1~11 &I 

lAIII I 
:::::u ""i 

..... ,.... .... 
AIIU-\erld 
.uu-,...-1 

3. 7~ In 

IIAIIlnt a.n '" 
SPM 

WEAPON CHARACTERISTICS PERFORMANCE CHARACTERISTICS 
I 

IIAIIIIAD r $\Ml MlU 1D &1~ •UU lUll 
I 

FILUI 110 ,,. ... &liS 01' crcumu. AUitiiDI 
I 

FIIZIII la,.e\ n1111t filii 
I 

UU QU. trac-a\&U•• a5Q,t•, 16 rr&U •~1 ACCIIUU 
''ll&.lU 

LITIIAL AliA' ta CSIIILl S .. TI 

LAUNCH CKARACT[AlSTICS 

SIISPUU .. j 
ou.nin JtOD( ...., 1"e1, t~so ,,_ 

I 
ULUSl QOI 

. I 
LlaiTATIOIS 

USJNG AIRCRAFT 

I 
~~~~~----~~~----~----~~~--------------~· DISPENSER DATA FUZES STATUS 1~ 
sw-~& I 

OP£RATIT SEOULNCE 

AEMAAKSj 

AI Ute ll.U-15111 u .. ___. ILU-311 

I SEC# 

.. 
c. 
' 

L 
1 

L L 

--' 

-.akiTY 

II() 

EB-9aa 

r • . 

L ' . 

! 

---

Table 27 to 
Annex B to 
Appendix E 
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TABLE 28 
MUNITIONS DATA SHE[T DISPENSED MUNITIONS 

DESIGNATION 

IIOML 1< 11 •-~llt. '- VF ..... 
"'"" rrs.u 
MIIF. 

WEAPON CHARACTERISTICS 

VAHUI 

nuu nr. 

"IIH • 
ULL UCJI. f'nl.-nt . .,lon 

UtiAL AIU 

LAUNCH CHARACTERISTICS 

SII1,111SIOII 

DtUUIT IIOit 

IILUU •001 

liiiiUlTIOIS 

DISPENSER DATA 
~~~~-·'ll ( 0\11-llo/ A) 
~lllt.7.VA ( (1111-li.AJU 

OPERATING SEQUENCE 

REMARKS 

L L 

CATEGORY "ml•t PHYSICAl. CHARACTERISTICS 
Ur•tO•tur •c• 

fAUlTS UHTI '· .~2" 
Ar"a co••a1• 
AnU•periOMPl OIUilnl 2 . 78• 

SPII 

•u•n Ll 871 

I C::OFIUK ITEHl PERFORMANCE CHARACTERISTICS 

lUll 

AlTUIIK 

rUUT Tlllll 

ACtiUCT 

P1 ISIIILl SlOT) 

USING AIRCRAFT 

. 

FUZES STATUS 

........... .._,n 
8HT 
000 T 

1Lw+ 

gr~w - --~ .. .....,.. 

EB-9bb 

L L • 

I 

-

Table 28 to 
Annex B to 
Appendix E 

·. 
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MUNITIONS DATA SHEET 
DESIGNATION 

I 
IIOOU r l 11 -?/10, 7AI1! 

lUI( I 
::::~· I"H 
WEAPON CHARACTERISTICS 

. I ••••tao ~hao~d enarc• 

fiLLU I 
'ltl ll Paraenute ar .. d, t apact Cuz•d 

I 
KILL ~c•. ~O•lllnc and r raa .. nt e 

I 
UliiAL All& 

I 
LAUNCH CHARACTERISTICS 

I 
SISPIISIOI <:1111·3/A llnnlt l on. I"" lur:s 

TABLE 29 
DISPENSED MUNITIONS 

C'.ATEGORY IIOIII)let PtotYSICAl. CHARACTERISTICS 
AI r •to• sa r Cace 

TAl IUS Ulllll 7. 86 • 
Area co••r•c" 
Antl-tanll oaunu 2.75" 

I'U 

IIUIIT 1.)21 · 

PERFOR:MANCE CHARACTERISTICS 

tU&r 

au nun 

'ucn TIM 

accnan 
P1 (SIICLI SIOTI 

USING AIRCRAFT 

r -100 
F· 10'5 
F-loC 

otLI,U'f ,tiOM llltth·eileed , 1011 le¥111 1~0·150 1 ) 
I 

B•S7 
A·7A 

llLI&Sl •ott 19 tu~~ l&lYO 
. I 

LlllltiTIOIS 350 kt t l ~l nl. 600 k ts rsa&l or I 'IaLII 1.1 

DISPENSER DATA 
I 

!'lnl-1 0/A 

I 
r " racn•J! ,. 

OPERATr SEQUENCE 

REMARKS 

FUZES 

.uatno -

STATUS 
l nYentort 

-··"'"" IOATY I 
NO I 

EB-9cc Ta ble 29 to 
Annex 3 to 
Appendix E 

I. ! : ; : .. 
L L. L.. L.. L I 

'--
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TABLE 30 
r-

MUNITIONS DATA SHEET DISPENSED MUNITIONS 
DESIGNATION CATEGORY PHYSICAl. CHAAACTERtSTIC$ 

Olapent~4 eo~let 
TUIUS A1r•tCI•Surl ltiiTI z. le* 

lAili DIAUTU 2.16" rvt4,.1 

UIIICl 11::AF SP&I :. 6~* ltlllekl 

MI., • 
WEAPON CHARACTERISTICS ccor!IA!i ITDil PER,OAMANCE CHARACTERISTICS 

Wll Ill .. lAD 

FILUI 

F•UIC 

LUIIL IIU 

LAUNCH CHARACTERISTICS 

OU.UUt IIOOl 

IUUU IIODl 

LIIIIUfiOIS 

DISP£NSER DATA 
::1111-J 11 1. l'l~,..,"~"f ·•trl"~ 
110\' .::.rn- u•; unt•. s, lr. '•" 
•l.JW•.,,n•J "J• e• 11111 1 u11• ~ 
~-~· ·.."' lh " ~t· un1!. o" ••••e 
v :. l""h ~r~ek3 Ul• on ~J,..~!~ 1on 
•M "'t ~Df'!'r!l"'!l· 

OPERATING SEOUENCE 

REMARKS 

L L 

FUZES 

L.. 

ALfttuat 

FU&I' n•t 
'"lll&tT 

'• CSJMU s•oT) 

USING AIRCRAFT 

STATUS 

100 

--

EB-9dd 

T 

·-
L . L . 

Table 30 to 
Annex B to 
Appendix E 
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TABLE ~1 
MUNITIONS DATA SHEET 

IIESIGNATION 
I , .... L Bl.U·t•lll• aun. aolll 
r 

IIIII JUIIOLI IIDICB 

Ullltt 

IWIIW. 

WEAPON CHARACTERISTICS 
I 

Ulai&D lodlllv UOO frac-t~UIIC cuo 

nuu oll6 lb 11-6 
I 

FUJII <=•awlh&U 

li&.L ""··I 
Llfll&l. &II& 

I 
L AUNCH CHARACTERISTICS 

I 
SIS,fiSIOI 1•• IVU•la/& 41a,....r 

I 
DUIYU' IIDDl 

I 
IILI&SI IODI Slaclo. or rtJP~I 

I 
llt11T&YIDft 

I 
OISP£NSER DATA FUZES 

DISPENSED MUNITIONS 
PHYSICAL CHARACTERISTICS 

UIIU :) .T 18 

01111UU I .TS tD 

SPU ) .O 1D 1\acll: be liM 

IUPt 1.6 lb 

PER,.OAMANC£ CHARACTERISTICS ..... 
AUITftl 

n.ltllf fllllt 

ICCIII&CT 

' 1 (lli&Ll S.OT) 

USING AIACRAFT 

c:w-25/&
1 
(l)a -.~.u Ul 

SUDeltt al•t•,...or• 22 per 
oaca or eta .,u~l 

a,tD ora ( atwr 1000•1. 
I'll 08eOJ 00\0ea~ a\ 
moo r,.. 

OPERATIT SEOUENCE 

REMARI(S 

I 

I 
~ 

fbo IW..OIB 11a11 a l'IIC 
aoloJ tvu . 

r: I I I 

r-.... .. :n: 2 
I I I • I 
3 4 . 5 

EB-9ee 

. AIIaii..AI Il.IT,. 
I 
1110() 

~' . 

Table 31 
Annex B 
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IAELE 32 
MUNITIONS DATA SHEET DISPENSED MUNITIONS 

DESIGNATION 

IIODll lll.U•261B, UIB 

~YSICAl. CHARACTERISTICS 

LlHfl 
Area _. ...... 

lift Ants-,.raoaael/ OIUICfU 
••ten•l 

$UYI ct USlP • SPU ... .,. I[IIIIT 0.9)' lb 

WEAPON CHARACTERISTICS 

l& .. ue st .. l Mlla 111 allml- -usa 

'ILLll 

PERFORMANCE. CHAAACTERlSTICS 

UHt 27000 tt (ua \o .. ) 

AU IT VII 

FUll II lp1D .,._,., 1.,..:\ dl\oMUDC naw ""' 
ULL lltCII. rra .... ~Uon ACC111An 

(UIAL UU 17 .6' ( at..SliiC tree.-}, 10.6' 'c CSIIIU SIIOTI 
(pr-1 •·9' (trucul ,..un•l/8" n-1•20• ouo rnes 1- II'S 

LAUNCH CHARACTERISTICS USING AIRCRAFT 
P-100 
P-105 

SUSPliiiDII CIU-ZJ/11 , z•IB, 15/B llllalU•, r.-c 
,P•lU 
a-,7 
I•T& 

U P 1VII 
DUIUII 110ft w••l, dln or -· 

lllUU 1100( Cllll\er 

Lllll'fiUOIIS 

DISPENSER DATA 
SIIU-)0/B ~CBU-2•1BI 
SW• Jl/!1 CBU.I]IB l 
SW.l9/8 CIU-»IB 

FUZES STATUS 
M-219- ,,..._ raac• 
MOD to 1200 ,., --.t• 
e.UJ u ... ur Wn\ rue 
• 1 Us b1acll ,...... • "'" 
••' .. rlee pretl1abt 
.,...u_ '' te 92 eecl 

t1ll IIUJ ... l/B lsaa •• .,,_,. 

oee., ••'-c. hla1. pa~wut.~~··~ll:':T:'+==+==+=::+:==+=::::f 
NO 

OPERATING SEQUENCE 

REMARKS 

'-· L I-

EB-9ff 

L ' . 

Table 32 to 
Annt:x B to 
App~ndix E 
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MUNITIONS OATA SHEET 

Stltl tl .... ,. 
WEAPON CHARACTERISTICS COnlAN ....... 
FIU.U 

••Ute I 
UU. IIICJI. 

I 
Ulll1 UU 

I 
LAUNCH CHARACTERISTICS 

I 
SOSPIIUOI 

I 
HLifUf IIOot 

uuan) •ooc 
lllllfaT

0

IOIIS 

I 
DISPENSER OA TA 

'!K~ .!to~~ 0 VI t il 2000 ,..011 
4•"'j'""'•fl CI'U-1 Ol.& 

OPEOr NG SEQUENCE 

REMARKS 

.I 
I 

L L L L 

TABLE ~~ 
DISPENSED MUNITIONS 

CATEGORY ll1 Hen~t Ollt4YSICAL CHARACTERISTICS 
8U~ltlon1Air-to-$ur eee 
Tutltl LINt• 1tph,.Tleel 

Ar"• eo•'!r•c• 
Antl - ,.rtotVWl DIAIIIltl 1 .. 4 -

"11 
IUIIT 0 • .2117,1 

PERFORMANCE CHARACTERISTICS 

UHI 

Alii Tnt 

ru .. , filii 

ACC8UC1 

'• CII .. LI SlOtt 

USING AIRCRAFT 

STATUS 

_ ....... ,, 
110 

EB-9gg Table 33 to 
A:mex B to 
App13ndix E 
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MUNITIONS DATA SHEET 
D£SIGNATION OU)I POO 

WOOIL SUV-11/ 4 , 114/A 

l&af l'lliiiPOD 

Sti"Cl U3AP 

IWIII . 

WEAPON CHARACTERISTICS 

IIAUUO I&U, Tncen , AP 

rtlLU 

rauu ~~-

~ILL I(CI. l8paot 

LlTIAI. AIU 

LAUNCH CHARACTERISTICS 

SVIP(IIIOI lll" 1~ 

OUUUf IODl 3 t nttlnc, Olft 

ltli&Sf IODt Su~t 

LIIITATIOil Naeft 1. 2, 6 • •• 

;.. 

TABLE 34 
GUNS 8 PODS 

CAT£GmiY PHYSICAL CHARACTERISTICS 
41r~o=.surtaoo 

T.llllTS Pft'IIOIIM.l, llllll 85 lft 
lllftt -Cft"lel 

OIWTU 12 ln 

SPU 

IU&If J~ 1' ! loede<:t I 
a•' n -.crl 

PERFORMANCE CHARACTERISTICS ..... 
ALTifVOI 

rUIIT fUll 

UCaACT 6 81lo ( 1109') 

't (SIIIll SlOTt 

USING AIRCRAFT 

A•ll 
!'-28 
&-26 
~ 

GUN DATA CARTRIDGES STATUS 111-Gr7 

nPl 6 II&PNl UUliiC fllft 
2'750 fpo _,.&h nlocl 7 

IOOIL OAU.2/A, 211/A 

1011 7 .62-

IAU 6ooo or- (Mal !/ 

uraun 1500 "'· •l•utc 
41-t- !1 

OPERATING SEQUENCE 

REMARKS 

"'9 lllll (JI&to) 
1151 u (lieu) 
MISt ,.,...... I llote) 
1180 llaU (*col 

o/ u. ... u, ttrDil n 2000 •• 
~ ·-llf Ill .... IIUUJ'Y tn pocS 

EB-9hh 

L L L 

Qu cars .. ~tuauan 1n 
deftl .... 

......... ,n 
TarT 

l . 

Ta ble 34 to 
Annex B to 
Appendi x E 
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I 

I TABLE 35 
;.. 

MUNITIONS DATA SHEET GUNS a PODS 
CATEGORY 
&lr-~o-:Nrtace 
TUIITSP..-._.L, 
llefl.~ - tft'lel 

PHYSICAL CHARACTERISTICS 

LIIIU 118 ln 

DIUITU 16 t n 

SPU 

IlliCIT 1165 1~ ( l oeOodl 
2110 lb (~:rl 

WEAPON I CHARACTERISTICS 

IIAIIEAD llaU, 'l'raO- , AP, U:t 

P£RffORMANCE CHARACTERISTICS .... , 
rtLLU 

fllltiU 

IILL ~ltl . ~~ 
I 

~tfllAL All& 
I 

L AUNCH ICHAAAt:T[RISTICS 

SIS,IISI,. 14" lUCI 

NliiUt IHM Dl.ft , St i'U'tuc 
I 

-~(L(~( i"'" 
LIIIIIT&TIDU 

I 
GUN DATA 

TYPr Sl ft&lo ....._1 liD, 
rweatl , &l r •-1M 

.ODil 113 

IOU .sO .. 1 
I 

UTI 1200 ,,_ 

cuaun, 750 ..... 

OPERATING SEQUENCE 

~[fiiiA~KS 

CARTA lOG£$ 

-~1 
lltU 
1111 API 
tao UI 

&UITI/OI 

R IUT tlllt 

.UCIIUCI 

P1 CSIIILl SIDY) 

USING AIRCRAFT 
a..u 
'!'-28 
'!'-ali 

STATUS ~_.y 

-&-IT Y 
!D&Il 

tc-·-=--d 

EB-911 Tabl e 35 t o 
Annex B t o 
Appendix E 
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TABLE 36 
MUNITIONS DATA SHEET GUNS 6 PODS 

DESIGNATION OW POP ff..!f~2!lace PHYSICAl. CHARACTERISTICS 

IOIU lll1U•l6/ A, 2YA UIIIU ,.,...-1, lliiTI 200 tn 
•cortel .... OIAIIIUI 22 1n 

SUYict USlP S,M 

IUIIF. lltlln 1670 u. p oadecl ) 
1000 ... _7, 

WEAPON CH4R4CTERISTICS PERFORMANCE CHARACTERISTICS 

.... u. Art. 111:1, llall ..... '500 t't 

'I LUI ll.TiliiOI 

fUll IIi Con~ac 'Ltllf Til( 

uu. lltttf. ~ca. ar _, .. tu .. ACCIIIACt 6·8 aUel (~) a t '500 1't 

UTIIl lUI Pc (Sl .. LI SMOTJ 

LAUNCH CHARACTERISTICS USING 41RCRAFT 

svsnuto• lO" 1uc• 
P-100 
P·105 
P~/D 

KUUit ROot Dl.,. P·lllA 
A·7A 

IUUSI 11001 

LIIUITIOIS .... ,. 1.2 

GUN DATA CARTRIDGES STATUS Jn....cetT 

nrr 6 t~tan. l put"' "'" 
"" Art 

SUU.t]/A ..... l_t -.,. 

"5'5 llall ( Pnaeuoe) 
~·Ill 250102 

IIOOIL GAU.-/A ~ ICII . 
IOU 20 -

IIU 6ooO •s- !I . 
CIPitln ll'O HI ~3VIJ-16l 

,,..,&Mff• 
I DATI 

1200 rde SUV-23 NO 

oPERATING SEQUENCE 

REMARKS 

!J'ftlo SW·l6/A 1a a ,_ all' tlll'tllM dl'lft , 1'he SW.t]/A U a ... 41'1"" -1 or tile Sl1U- l6A 

..... 

~ ~ 
~ \,.d' 

-..... L L L 

Z%0" 

• 1111 

EB-9jj 

. ; 
L • 

I -
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MUNITIONS DATA SHEET 
DESIGNATION 

I 
liON&. 1111(11 o.m Pod 

lAIII 

sthiCl 

IWIU,, 

WtAPON CHARACTERISTICS 

•••• ,,. 8&11, Traetre 

FILLU 

rauH 

IILL lltl. 
I 

&.tTIIAl AIU 
I 

LAUNCH CHARACTERISTICS 

I 
SUSPfiSI .. 

DU IUU 111001 10° illtft , 1150 tt , 1150 tta. 
250G-)OOO rt . S laM ...,.. 

ll UISC 11001 
. I 

LIIITU1011S 

I 

;.. 

TABLE ~7 

GUNS a PODS 
CATEGORY PHYSICAL CHARACTERISTICS 
ls..-co-a..rtaee 
unns r-. .... 1. &.OIYI 197 t n. 
Mta'lel 

OI,UUU 

SPAI 

IIUiflt 1350 111 

PERFORMANCE CHARACTERISTICS 

u•r 3000 7U. ( .a} 

AUifUIIt 

R.IUT Till( . 

ICCIIUC1 

P1 (SI .. U SlOT) Lt . Tank, ,011 par u.t JU:O, 31 : 
It-

US.NG AIRCRAFT 

GUN DATA 
I 

, UATRIDGES STATUS ln-~GI'7 

'"' Dov"l• Mft'91 .., I 
1!001&. IGUl 

I 
1011 ~ •ln 

I 
U1( 11200 •18 

I 
CAPICt" 750 N8 

I 
OPERATr SEQUENCE 

REMARKS 

T"b" 

·~ 

L! L 

EB-9kk 

• L l- L.. ' 

Maoaz•ne 

Table 37 to 
Annex B to 
A!Jp~mdix E 
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MUNITIONS DATA SHEET 
DESIGNATION OUH 1t01DrT 

~lS"/38, 5"/5G, 6"/t7, B"/ S5 

SUYI U U3H ... .,_ 

WEAPON CHARACTERISTICS 

'IU.ll 

'111111 Conc&et • P~ta1t1 ruu"

llll •let. 

UTIIAl UU 

LAUNCH CHARACTERISTICS 

TABLE 38 

CATEGORY 
~tllp-co-~urr.ce 

Tu•ns snore 
lnnallatl
Jift"'l-1 • 
Mt..S*l • MU• 
urcratc 

GUNS a PODS 
PHYSICAL CHARACTERISTICS 

\.lJUII 

,, .. ,,,. s-e· borw. 

SPU 

lftiPf 

PERFORMANCE CHARACTERISTICS 

! 5"1311: 18000 )'dJo ,. "'I 25900 Jda 
6" /tr11 25200 Jda 
e· 15'1 29600 ,.oe 

&c:c:mtAefl o.~ defiHUan o . OTJ ~~anew 

USlHG CRAFT 

GUN DATA CAJtTRIOGES STATUS 

'"r 
•aiiiL 

tOll 

llfl 

CUICIU 

OPERATING SEQUENCE 

REMAAKS 

e-tnullle ,...etlan t o ~ lftoo 
-Dr7 oeJ~a.... . o-r.u -1• 
oft .. lft _ _, lt CGIGIS. Afttiall111t7 
ot ~ and 111'0JHt Uoo fof' oer~:atn 
~-u- _, II• llalt..s o.pen0.1 ... 
01'1 ..... nte. fl 

... _ 

!IS""' UICl 5"/38 MP l llacnc unn Pr'OJ K tUn ) are p~ tc.- "69 and" TO. IW' 11111 ·n- ....... toll-• 5~/38 : 26ooo "*· s·~· 2'000 ...... 

~ 

Q t~a~~ ·~ n-
a ~ . --Dt .--7 ~!_~ ,. 

~ EB-911 Table 38 to 
Annex B to 
A-ppendi x E 
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r 
TABLE 39 

. 

MUNITIONS DATA SHEET ROCKETS 
DESIGNATION CATEGORY Ur·to· PHYSICAL C~AAACTERISTICS 

I Surraee, Atr-to-Alr 
!~tOll 2 .?S· trAil TIIIUS LIUfll ~oa.s • ... , I Pereonnel, v~hlel ~ OIAIItTU 2. 7') . 

bMtl, tanlrt 

snnct tr.:at ttr!;NliiSII: SPM 

IIUUF. 

I 
IIU&n Hll 

WEAPON CHARACTERISTICS PERFORMANCE CHARACTERISTICS 

IIUIUD 
:;.,. "·-·~~· •' IAIKI 2000 - 6000 • 

rtlLU s .... ,._ru •' aunm 
FaUll S•• fl-r·lla v JUIIIT Tllll 

IIU. ltlCI. lllu t .•nil Ct11 &CCP&CI 
I 

LlTIAl aua P1 CSIIIU SilO f) " • •rk• )!/ 

I 
LAUNCH CHARACTERISTICS USING AIRCRAFT 

I '-100 
'-tO'S 

SVSPIISIOI I )" 1 )o• lues I h~o~ncfterl ,..loC 
I 0 '·111 

DU I Ult '"'Dl S·)O Ol\'e A· l l 
I T-28 

•nun •01 S1ftll• or rtotle a-26 
I 11·57 

u•aunon 600 lltl l·?l 

I . 
LAUNCH£R DATA PROPULSION STATUS 
I>!U&NUOD Tub•• tmreii\Or'J' 

r.au-J/A, , lA/1 19 "" Solid ,.,..,, ut 
un-It!/& 19 
t.AU•32/A, )21/A,J21/l 7 ....... 2 
l..lU·Io9/ l 7 
I..All•lo4/l 7 "'"'' 7201 

.llotor h 2 . ?S • ella 1 )9.62• 
~ 11-rkl £/ lletcttt 11.321 -. .... .,., 

Lll~l. ... 
09ERATING SEQUENCE 

I 
1\o"ll•• l")' 

0 
t aetle• , 5-30 OlYe, re l aa .. at 2500 • a l tHad •• ltSO lrtl 

I 
REMARKS I ' u u-1 -u"~ "311 ,.,.,..,.. "'"t· I U[ HUT Hr.&P n.I'Cin:I'T! Sl n.~ 
1- ,.l•,.tton NX 1 Mod I Mr. ~ Mod 0 Nl~l IQOl ani 1S dUII0-•1•. Tl\• I All· I" 
rt u~r ,, .. , 11111-l .89# c~ a 2 ., c-. •'- n-u•• t• Te'lftab l .. . Tl>• lA • 'IN A ,. ..... 1111: 178 1ft[ 181 ... ~, ICQ7& welCftll l?"i' I_..., 

Con~ en Contaet Con\eet av.-& 
lJ'ftltttl ll' u• 11' 18.'Sif· 
II<>ICIIl 6.5 , 6.~, 9-~' 9. )1 
ltlll ._, Bl••t and Sl\ ....... Blalt and Hlp •-rn 

I rr~• c ....... r....-m• , .... t 

. J!/ Y.att .. t ed S llllh•Pata Pll I -- j I L~-?t'A LAIJ-lfll& 

~ 
I • 1.1 T eftll • POd I .02 2 pod I I )J ~ 19 <r•••tt.OI . 01 (2 podl) .01 < 5 OOOal 

I.~ toft trvc• . 01 11 ~) .01 () !IOU) 
1\011&11 "o•~ .os Cl pod ) -~ Cl POdl 
S7- 'll"'" .01 (1 pod) .01 <1 pod) 

- ~ &.a n'AA 

EB-9mm Table 39 to 
Annex B to 
Appendix E 
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;... 

TABLE 4o 
MUNITIONS DATA SHEET ROCKETS 

DESIGNATION CATEGORY 
ur-to-surrace 

fU&US 

PHYSICAt.. CHARACTERISTICS 

IIOKl ~ .0" YYAII 

Ulll ZUlli 

unru usa ...... 

GP .t/ AT AP ~I 
~, •• , . 9~· 10?" 

Antl•oereonftel / oJ..alll 
lllaterl-t/una 

.. 
10?1 

WEAPON CHARACTERISTICS 

~ OP t l 

<) .'S# COIIP I 

PERFORMANCE CHAAACTE RIS TICS 

Will 

FIUU 

'Dllll Conta ct , delay , Cofttact , pr«rl~t~ 
prcnt• t ty 

ll~l llltll . Frar .. ntatton and llaat 

lUIIAL &U& 

LAUNCH CHARACTERISTICS 

SIIS"ISIOI tlo• and JO" l1i11 
0 

Dllltllf IIOH S·JO •U•• 

ltltASI 1011 llntl• or rtpple 

L 1111 f&TtOIS 

LAUNCHER DATA PROPULSION 
L&O·IO/A II a tour \~1 

ALTitVH 

flltlf llllt 

ACCUIUT 

P1 CSIICll SIIOII 

USING .&IRCAAF T 
A·U: 
T-28 
8-26 
1·100 
P·lOS 
p..lt 
P•lll 

STATUS 

d-l- launctwr , rau..-1• 
·rot a;troalMtaly 25 rt rtnc• "" SolJd •tC11Nlllm 
1t t• •P.6" tone, !). 9 • 
dla .. t a r and -una 52?1 .... l Mit 16 Mod 1 
l oUMo 

TIIIIIIT 

• 1100. I 

OPERATING SEQUENCE 

s· 

REMARKS l ( 1021t 11e1 0 vanteM, l?.os• tone, u tOJ" ''""''' pu.,..... anU•!"Uo-ll•atn t•l· 
'"'' tna IGUIWS, flit 191 - 0 of ... lit tv~ ... 

b/ MX}2 MOd 0 varnee4, )0. ) " lone, 11 tor antt•tana!ar.ar/ antl•pereonnel. U••• tn• 
"lUIS or ... lli ruu . 

I ., .. -
I W: ( 

• I 

I 
I,.W•IO/ A 

c::::: I ~ I" SUIQ 

SE/ 
EB- 9nn Table 4o 
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MUNITIONS DATA SHEET 

TABLE 41 
•iUIDED MISSILES 

DESIGNATION 
I 

CATEGORY PHYSICAL 04AAACTERISTICS 

IIOOll Blll.U'UP 8 
Atr•to-Sul'fac:• 
TUUU Polnt Tar- unt• 1}.)6 t't 

c•u 
17.)<' ln .U.VIWI Sl \ .. DUIIUU 

(AGit-12!) SPU ).6? In 

~~~ AC~-12C, 12(!~/ ~/ 
l 

SUtiCl USJ.1/USII 
I 

111•u' . Marun 

I 
llllliUt 1778.5 lb ( l aunelll 

WEAPON CHARACTERISTICS 
I 

IIUIIUO KK ItO IIOd O, 975 1'> 

PERFORMANCE CHAAACTEAtS TICS 

lAIII 60000 rt <aal 

JIUU 

JUUU 

) 71 lb H6•Plc:ratol 

Kll: )12 11M 0. lto4 2 

LAUNCH 04AAACTEAISTICS 

1 0000 t't ( Ilia) 
AlTiflltll 1t0o00 rt <• al 

ruun nlll 8-JO •• 
...... Macta z.s accaac' 30 rt CZPilfOOO' Sll 

P1 CSIIIIU UOH £1 

USING AIRCRAFT 

r.~oe I 
SUSPliSIOII 

I 
IIAC I'YLOI, IIAIJ-121/ A !lack ~/ r-~oo 

r-1* 
t -10SP 
r-111 ,..., Ot:LIUU liON 61\aU.. din 

I ... IILllll aoot SlQale 
I 

liiiUATIOU lloell 0.95 l AIIIICII , S-6~ 41n 
ancl• . •1rua1 tnoan\. or tarcat 

i 

,_, 

GUIOANC£ 

I 
PllUUIICII Ilona 

loott I Onptdaf , eoetrol 
rurraeaa llald nev\ral 

••ocovau lladlO e--
TUIII•a&.l llaello c-llllll 
.. nevwera,lllt1 l ialtlf to 
2 ' ' " a t tapeet 

"" It-Ill• l..lq'414 Jloeltet 

QIIL Lit 62-11&-lo 

Titbit 30000 111/2,) aae 

OXIDIZIR: IR,.. ()~.~ lbl 

f"UUL: lUI' - 1 

STATUS 

A•II.A.IliTY 

• r un 
000. 

u 

OPERATING SEQUENCE 
Pl1ot wlaaall1 ac:qutrea t • r ret, l nltlataa a dlwa toward tatr•t ,, .. and lau~llat ••••tle. P11Cht 
pa Ul tree• .. •U•Ur ( lllr .. on auaue rHrJ VKr raoto l11'1l u .. to c:orraet fllllbt patll. PUot 
lnlt1atea· a l·S c pull-out I t 1~&. 

I 
AEMAAKS 

J.l ACM-12C •• ro~lr ua&-a.n. . 
Jl.l The ACM-121 11 a e"•l~ to raol&c• Ula AGIII-l2C .,..,..,_. Wltll a clunar ,.rtt"lll eOfttalAlmf 

81CI a w-2611 ~au ••u. u JU raoar alttt110e tu&lal, . 
~I 2 atl ac:curaer ror elaet ran~• 1~000 rt • 
.111 R•oulr•• S al na r or l - to haq auaUe and elleck CNC Ure?>art/aueU e trn• . 

I sscy¢1 

L L L 

<t+ 

EB-9oo 

! : 
.._ 

.......,. -AGIII-Ut 

r • . 

Table 41 to 
Annex B to 
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TABLE 42 

MUNITIONS OATA SHEET GUIDED MISSILES 
DESIGNATION CATEGORY lllSSlU 

Alr-to-wr ru,• 
PHYSICAL. CHARACTERISTICS 

IIOINL ACill- lo'iA uuns 
s-a.nd. c-a.nd 

UIITII 127 ln 

IUl SKJUU: r•<Mr tnn•ttt~tr DUJIU ll 8.~ In 
.ll 

11!"( tall l SUIIU ·us IIAVY S'U )6.2~~(bocl:rl 

IAIUJ . Tazaa Jnstru.ant """'' J9S.Io lb 

WEAPON CHARACTERISTICS PERFORMANCE CHARACTERISTICS 

IIAh UO \lol l b f"n11 (~2001) 3/16" n ... l cabee) .... , 21* (.as) 
ltllf <•lnl 

FI~L£1 51 lb PIIXII-101 •~rrrnr 6000' ( l,l n-419e) 

f!IUIIG VT, ec.nu et ruut Tllll 

ll l l I I CI. Fra,.ent atlon ace nan 21 rt CEP 

LtTill UU '1 (SIMU SilO I ) O,loS lh t-21 
0 . 28 Eati.' 

LAUNCH CHARACTERISTICS USING AIRCRAFT 

• • lo. 
SUSPUSIOII Hancar lu1a. 3hort r a il A-? 

A· 6 
DlLifll' 11001 Lort, 41••• l a• el, or pttch-ap ,_ .. , 

r.-.c u uur •oo1 Stn'l~ or r tpple r•l .. •• ..... p 
r-tos 

LIIIUfiOIS 

GUIDANCE PROPULSION STATUS PIIOIIUCT to• 
OB'fiLOI'ICpf L ' lt-Beftll 1..t~era tn 

PUUUIICI "'' 
o .... ll),.-nt. VMr 
Seeele r ancl• r st111t)'. 

10011 IIOIU Fl PI p~tton ~Ofttrect ror 
en 6?J. 

3'10/10 

II IDCOUIU Belllstle IIIIlS I 22, 200 lb-n c Mev Aath 8~/MI Plan ~SO/ao <Jun 67l 

1'1111 .. &. Punn !Iadet ......... ITY 
Kolt q (t-_; _1"' I 

oev. !:JU)O I 

OPERATING SEQUENCE 
tne a1~1tle r •clar prOY14e• t he pllot elat e om ·~••tenee aad l ocatton or t he reeler tran•t tt•r. 

REMARKS 
~I Appr ?PPtat e h•ad 1U1t~ ~ 1Mn lle4 11r1or to aUUCIJI. 
Jll Ort1tnal ... u- , •. l/ latt .. ce rra~ t eata. 

1 HQ USAF procluctton ••tt .. te. Th• J oi nt Chter • or Starr, tn JCS 172S/613•S, dtcl 7 ~r 67, 
r•e- ect tne fol l owt nc prodiJCIU- or &IIIIIU ( al eo ... encnr rar STAIIIIAIID ARM, pec• _ l: 

1967 Sep 
Oct 

""" 
Dec 

·~8 Jan 
Fell 
.C.r 
Apr 

"•" Jun 
Jul 
Auc 

ersm eamiB~ifrs a/ t-. lela\ Clljefa er 1\arr. ta -•• .. 
550 Sep '20·( 8C)) l CI tT~Ifit~, r e._.. 4e11tt1111 
600 Oct ?S-<USI tbb ...._.or lllln' • 111 ra,_ at 
600 """' o.sc- 11501 .. ..-1 ..-r ( t ,aeo~ or n amuo 

O.c "2~·0151 
.... . ( liM , • u ···-"' t.l\11 (,OO oa \tie I'M t ue n -.ahl. 

1969 Jan ltQo-.(200) 
bOO , .. 3?S· <22SI e bOO Mar 350- (2501 
600 ...--::::a=-~ •I bOO Apr 8 ,)20 I l ,2801.1/ < I § • 
600 ~~.~, tllll or 
bOO Jun "68 
575· (2~ l Proea.re•at 
5~0-<SOl 

EB9- pp TABLE 4-2 to 
Annex B to 
Appendix E 

r. . ., 
L L .. ... 
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~ 
I 

MUNIT IONS DATA SHEET 
DESIGNATION 

1100(1 

lUll 

suncr ... "'· 
AGtC- 62A 

WALLI:n 

US IUVY 

IIAIITU 

WEAP~ CHARACTERISTICS 

WAIIIUOI !.:n .. r IM .... et>uca, 82~ 1~ 
nnu 

"'"'' 
,. ~0 1~ COlli' I 

Cont.et or ~•l•J 

Clll II(CI. Blast 
I 

UTIIAl UU 
I 

L AUNCH CHARACTERISTICS 

I 
SUUUSIOII 11.• .l )t'" lues 

I 
DELIWllf 1100( Dl•• (1$-'-~0 ) Lov- l a• al 

enus.t l•oot stnch 

TABLE 43 
GUIDED MISSILES 

CATEGORY <ii.IDI: PHYSICAL CHARACTERISTICS 
BOKI Alr-to•ourf•e 
tAIIlTS t.an~ ..... 

hard , I UCII a a air
beaaa, Orloa•• • 
•hl•• 

LUUII 

OIUIUU 

SP.ll 

II(ICIIT 

1)6 In 

l '). '.' tn 

'-s .n t n 

PERFORMANCE CHAAACTEAIS TICS 

AlfiTUOl 

JLI'Il Ttar 

ICCIIIICT l ') rt CEf 

USING AIACAAF T 

A-6A 
a-lo£17 
A-?A 
t-loD 
t -111 

llllllAflOU llaell .9S Ma, 14acb 0 .5 •tn 
ISR,cio?· SA • t so.~· altlt~a 
7, t'CII: ' SR aln~ 

GUIDANC£ 

! n IIUI .. aea SJ'S 
, .. LlUIItll ror taraat aequl-

1 
l ltiOft 

IOOST 

IIIDCOIIISl 
I 

T(lllll.ll 
I 

I 
S• lC-contalned edi 
eontraat TV tracl • 
I N: IJit• 

aon.. rra .. rall ~ 

'"' 
.... l 

TlltOSf 

STATUS PROmlt'l'I OP: 

QUALtP'lCATI'III c,_.l('t~ c. .. 6#· 

tiiOOCICTlOI llatl ~ 16/ .., llorttn 
eon~rael fnr zr.l) usn. 
t91'• •tSAf' rr ~6 

AIMil. AIIliTY 
[pTII: 'Yb7 'ltl! 

OPEAA~ING S£0UENCE 
T• r1at 11 •l~uallr eeqvl red _, pllQtl ar~•r lock-oA, pilot ral ••••• weapon a nd 1~ fr~• to oraak 
•way. Cl ld~ ra t lo 11 ).~ to 1 . TV syat .. tree•• tarcat adc• t o oro•1~• cor.trol st~nal~ for 
uraet rla.U\11 . 

I 

I 
S£C~ 

I 

L L 

EB- 9qq 

L ~ ' . 

Table 4-3 to 
Annex B to 
Appe!1dix E 
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TABLE 44 
MUNITIONS DATA SHEET GUIDED MISSILES 

DESIGNATION CATEGORY PHYSICAL CHAAACTERISTICS 

IIODll AlH.ItD II 
At r-to-ur 
'tUUU.UrCTatt llHTa 79.2 in 

Ulll P'AU:OJI ou•nu 6.5 tn 

Slltltl USAP ,, .. 20 1n 

IIIIUf. HUGH~ ( Model fl>cl ""'"" l )lo lb 

WEAPON CHARACTERISTICS PERFORMANCE CHARACTERISTICS 

WAIIIUO .... , 3·51111 
FIUU 2 .75 lb HBX aunm 6~rt 

fUll I; Contact FLIUT TIJit 

llll II[CII. Bleat accnan 
llTUl UU Hlt to Ull Pc (SI15U SIIOTt 0.92 

LAUNCH CHARACTERISTICS USIHG AIACRAF T 

SlnP(ISIOI 1\all laWidl 
P' · lOl 

P'-102 
otlllllf 11001 Lead co111110ft or purault 

IUliSl IIDOI 81~~tle, patted, or t r111llld 
P-111 

P'.ltO 
UIIITITIOIS )500·35000 rt raac .. , ..... 
GUIDANCE . PAOPULSION STATUS lJVDITQIIIt »! 

"ll&atc• Radar ilarlnC and TUI Solld roeut , IUI&b 
111 ••ll-t rae& 1 ... 1 To 11e deplopH to au 011 r ..~oo, J ul 67 

IOOST IIOOIL IIS8&2 

IIIOCOIIlSI TlllDST lt220 l b/ l.lo aec 

Tf,liii ... L Lanc ...... 111 .......... fTT 
00.1111 PrOJIIII'tl ona.1 I DAll ~ ~ L'Hl: n&'tt CUl On 100. ]00 ' 100(1 .. 20( 

oPERATING SEQUENCE 
til det ector aequ1rea ~~e t arcat 111'1or to la~eb an4 •atntal na lock dur t nc l auneb eequance. 
l.allftefl ,...,. ___ f""'U1r .. approlllaa,elr 1 aee . l.aWACIS can 11e - ln pure pvauu. or l ead 
P\U'IUU. ProporUoll&l a&YlC&\lon CU10UU:e oaecl 111 tUcb~. 

REMARK$ 

J.../ , ONePlJ CiAII•2B 

II I ft'tef'IC.IIP)" IJH..I.B an4 AIM~ e laallea are bet nc up4ac.d t o the ltD c:oancurauon. 

e~ - ~] ' 
EB-9r r Table 44 t o 

Annex B t o 
Append i x E 

... 
L L I.. L. L • r 
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TABLE 4S 
MUNITIONS DATA SHEET GUIDED MISSILES 

OESIGNATIONl 

IIODt~ AIM..U Af 
I 

I Ul P" .lLC01I 
I 

SUtiCt USU' 
I 

IIIUI , KUCR!S (Ko4el £Pbl 

1 
WEAPON CHARACTERISTICS 

VIIIUO 
I 
I 

IJU( I 5 l b KBX 
I 

IUZII' Con~t 
I 

Ill\ IUCII, 8lut 
I 

L[TM&l &1(1 Hi t -to-kill 

I 
LAUNCH CHARACTERISTICS 

I 
SUS,liSIOI Rall laUDeD 

I 
OtLIYtiT IIODCLe&d Col llllOft 

I 

:::::::.:::' j' ' '" .. ' ... 

GUIDANCE 

toon t nettac olllr 

••ocoutUS•&I-acu•• 1.-'MIId 
rulae ra4ar n~liiC 

TttiiiiAL s .. t-act19e I.. 'MIId 
Pula• radar aGalnC propor
tional nn1cu_1on 

OPERAT ING SEQUENCE 

I 

L . L 

CATEGOitY 
.ur.to-alr 
fAIIUS 

PHYSICAl. CHARACTERISTICS 

LU&fl 86.)7 in 
llreratt 

DIMI"I 6 , 61< ln 

s, .. 
Wllllt 

2't . 0 \II 

15'2 lb 

PERFORMANCE CHARACTERISTICS .... , 
&LTifiJCI( 

rutn Tlllt 

ACCIIIIU 

'1 CSI .. L( SIIOfl 

USING AIRCRAFT 

r-106 

STATUS lll'fllmlftt 

nn aou• roaet, cwo 1e..-.1 

.... L M lo6 

Tlllllf Klth l _.20 lbl0.6) 
eee J.ova 6) S lb/lo.09 ••c 

EB-9ss 

L L L 

_OAT I( 

OfO. I 

... 

Table 45 to 
Annex B t o 
Appendix E 
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TABLE L-6 
MUNITIONS DATA SHE:ET GUIDED MISSILES 

DESIGNATION 

IIODU AlM..IIG II 
Ull( HLCOII 

sunct USAF 

IIAIIUJ . Hu«bea (Model GPbl 

WEAPOH CHARACTE~ISTICS 

~•••tao Blast (8 lbl 

JIUU 5 lb IJIIX-3 

CATEGORY 
Al r-to-elr 
TAIIUS 
Alreralt 

PHYSICAL CHARACTERISTICS 

lrlltll 82. S ln 

DIAR£1[1 6.~ tn 

$Poll 

wrrcn 
21-.o 1n 

la.6 lb !laundll 

PERFORMANCE CHARACTERISTICS 

3 SOOO rt hau I 
1000 rt (ll1DI 

70000 tt 

JUlll# Contact, atabSllaer leadtnc •de• 

loUIU 

ALTITUDt 

'LIP1 fill[ 

&CCDIUf 

1.)•22.0 tee 

uu .IIU:IIeteat 

L(111AL &alA Htt.to-klll 

LAUNCH CHARACTERISTICS 

DtllfliY 1100( Lead eoll1a1on 

ltllASt IIODf Sal •o or 2 or ~ 

L IIIITAfiOIIS 

GUIDANCE 

PitUIIIIU Traell:tnc oDl1 
lo~ll:-o~, 16 aee atn 
IDDU tueunc oDl1 

IIIDCDIIISl Paulft ·Ill hoat ftl 

T(lllflll ,. .. 1 ... 111 holllal 

OPERATING SEQUENCE 

REMARKS 

~ 

't (Still( SIIOTI .87 tor l&lYV or 2, rear h .. ll• 
~ att.a 

USING AIRCRAFT 

F-106A (6 1 

INIUST Ht1h1 ~20 lb/0.6) 
'" """'' 6JS lbfto.Q9. aec. 

STATUS IIIYD!OitJ 

1..0 ' 

EB-9tt T&bl e 46 
Annex B 

to 
to 

Appendix E 

. : . ., 
L ~ L L L .. . . . . . •• r 
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TABLE 47 
MUNITIONS DATA SHEET GUIDED MISSILES 

DESIGNATION 

IAIH-?D, 7E., ., 
I 

Ull( Sparrew lll 
I 

SUYICE USM 
I 
ftUTKI!DR 

I 

A,J,C 

WEAPON CHARACTERISTICS 
( AJM-7D,7t l 

~•••tao 28' Contl n Rod 

FlllU 17.9 l b DAn 

CATEGORY 
Ur·to ... u 
UlCUS 
Alrc:ratt 

PHYSICAL CHARACTERISTICS 

lUlU 

IIIARtT(I 

s, •• 
llliiMl 

l lolo . S ln 

~ ln 

1,0 ln 

loloO 11> ( AIH-701 
~SO lb ( AJH•?E, ?rl 

PFIIf"ORMANCE CHARACTERISTICS 
( Ulf-7F) 
'-0' Cont1n llod ~ ~ WSif laaal 

AL TITVOI 10000' 90000' 90000' 

rul t ll Proata l ty and iaOec\ . fLIIIT TIM( 
Spee4. lladl ).S .. . 2 $.1 

IIU lllU. 
I 

LUIIAl UU 
I 

LAUNCH CHARACTERISTICS 

I 
SUSPUUOtl 

I 
ontnn 11111ot 

I 
IHUSt ROO( SliiCll • rt1111l1 

I 
L 1111 Uf lOllS Medl 0'. S 

GUIDANCE I 
'lfLAUI(M Pul1e rldar 

IOOST I . 
I 

IIIOCOVISI a .. t.eet1YI CW 
r adar n-tnc 
l( .. lll&l & .. l.....::U .. CW 
t edu -lila 

OPERATING SEQUENCE 
I 

Boolt Cl14e 1111111e 

I 
REMARKS I 

I 

I 

~ 

L 

PfQI'U\.SION 

Til lUST 

L L.. L 

accuuc• 
'• (SIIILI SMOfl 

USING AIACR.t.FT 

,~. 

r..a.c 
r...I.D 

r..JW 

1·3C 

STATUS 111Yart0aV D£V!1., 

100. 7 .. ~.. 6'ilo8 16 Hf> I 'i2f>O ,. 16 

EB-9uu 

. : 
.... 

Table 47 -:o 
Annex B to 
Appendix E 
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:: =: ·:rt'!" 
~ 

1. 

;.... 

TABLE 48 
MUNITIONS OATA SHEET GUIDED MISSILES 

DESIGNATION CATEGORY 
At r-to-au 

TUilTS 
Atreratt 

PHYSICAL CHARACTERIST ICS 

IIODtl Llllfll 111.5 l n 

DIUITU 5.0 ln ... , 
UUICl 

llUUf . 

AIM·98 V 
SIDDIIIID~ U 

USJIIUS.V 

KOTOIIOLA 

"AI 22" (Vtnal, lS" ( P \n) 

W[llllf 1~ l b 

W(APON CHARACTERISTICS PERFORMANCE CHARACTERISTICS 

111111(&0 

FILUI 

fUtiU 

llll Jltcl . 

LtfiiAl UU 

Fnc 
12.5 l b HU-1 

1...-t an4 pr ozt•1CJ ()0' ) 

f r .... ft~~lon ~ bl oa' 

LAUNCH CHARACTERISTICS 

UISPUSIOII Luc• tor ohOr,rotl 

OlLI,liT ROOl to1lcone • ' tack (1) 

lt\tASl IIOD( Stnalo , rlpp1o 

lliiiUTJDIS ) ... 
GUIDANCE 

u..c 
lUITIIDt 

fLIIIIT Till( 

accnan 

6SOOO' 

't cu•u s110o 

USaNG AIACRAF T 
P.Jtl A·7& 

r..~te 

r..-.o 
P-1~1 

r-lalo4 <2> 
IOlN tzl 

STATUS JlfYa!'CIR'f 

,.l UIIIICII 

IOOU 

IIIDCDUISl 

'''' Sol14 Aoeko&, •la&lo 
l enl 

TI~IIIL lR BoalaC 

OPERATING SEOUtNC:E 

IOIIL Kit 17 tiM 1 

TIIIWST ) 860 lb/ 2.,2 tee 

Votctsc of •-• lol.O l b 

f-l otoe (21 

'·lOioD (21 

r.J QioG t21 

F- 1000 121 

r-1001 

l'aul"o tntra-....s ..... r wMell colloct a ucnaJ.• 0114 411'HU n Ucla ciiOP~ ron to a 1 .. c1 
aulrtOo cell. Yoltoco ••rt a uona or Ule cel l vo ortn\M bJ coattUiatt on wlUI plloee conor o
tor Ucnah. Tbo roauH.an' ~·''* lienal 1e toe! to a ccmuot unt.t . 

REMARKS 
11 ro,...rt r GAR-8, A.UC.II-? 

Q( 6000' •u 1'&111• •~ KSL, )5000' •u. rot~~• n 50000 ' &lt, 

t 
..... 

I ~"_j 
Ql ~ II ~~~ 

~ -
EB-9vv Table 48 to 

Annex B to 
Appendix E 
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I 
::::-1"'~~ 
~ 

L . 

MUNITIONS DATA SHEET 
DESIGNATION 

I 
IIOD(l AlM-9C 

I 
Ulll SJDDIIIIODI l C.SAII 

I 
SUYICl USII 

I 
IIAIVf . I!OTOIIOLA 

I 
WEAPON CHARACTERISTICS 

I 
IIIIIIUO ICk 12't ConlU\UOUa Rod 

fl~ltl 12,5 lb KBl-1 
I 

FUlll' lap .. , an• prostaltp ()O'l 
I 

Ull llltll. Frac-t~tatlon 

~(TIIIl IIU l 

l.AUNCM CHARACTERISTICS 

l sus•t•scoa Luc• ror aftor~ rall 
. I 

lllL I YlU ROll , 
I 

ltltiSl IIODl Sln&le 

LIIU TIT~OIS I Mletl 1 .8 

TABLE 49 

CATEGORY 
Alr-to-ur 

TAUUS 
Atrerart 

GUIDED MISSILES 
PHY$1CA\. CHARACTERISTICS 

lUlU 113 1n 

DIMHU S ln 

SUI 16,1. ln 

WUCIT 

PERFORMANCE CHARACTERISTICS .... , 
AtTJTUDt 

FLIIIIT filii 

aeeaan 

9101 

80000' 

'1 (SIIIll SIIOf) O.S 

USING AIRCRAFT 
F..lo8 A-7A 

F~ F-lllA/8 

F-C 

P-81 

GUlDANCE PROPULSION STATUS IIIYIJITOIIT 

•• u ..... u 
IOOST 

nn SoU4 Rocbt 

IIOOil 

IIIOCDUUt S .. l aett•e f'HU' TIIIIST 
'"••r or IIC...-on·)• 
T(IIIIIAlS .. t actlYI radar 
... aer or ~-an-j .. 

! 
OPERATING ~EQUENCE 

I 
I 

REMARKS I 

I 
I 

I 

I. 
EB-9ww 

L L l.. 

Table 49 to 
Annex B to 
Appendix E 
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::.:::r~;;4 
~ 

MUNITIONS DATA SHEET 
DESIGNATION 

110M&. . Al M-90 ~ 

lUI( SlDDniiD~ IC- 111 

stiYICl US!r 

IIAIU' . MOTOROLA 

W[AP~ CHARACTERISTICS 

VAtllolAD Mit 21< ConUn.ot.aa ll.o4 

FIUll 12 .S lb HaX-1 .W 

FIIUIG l•put and proll1•1tJ (30 ' l 

UU lltl. Fra~nuuon 

LUIIAL Alll 

LAUNCH CHARACTERISTICS 

Luca cor •~ort rail 

Ol&.IUIY IIOOl 

lllUU •oor Sina l •, r 1ppla 

LIIITUIOIS MaCII 1.11 

TABLE 50 
GUIDED MISSILES 

CATEGORY 
A1r•to-a1r 
TAIIUS 
&trcr.tt 

PHYSICAL CHARACTERISTICS 

UIUI 119 tn 

OIMtTl' S I n 

SPU 19.2 tn 

•UIIl 

PERFORMANCE CHAAACTERI~TICS 

lUll 

Al Utlllll 

Hllllt till 

ACCIIUCt 

91111 

110000• 

'c (Sli&Ll SIOTI 0,6S 

USING AIACAAF T 
r.ao •-1• 
P-81 

r-100 

P-l ait 

P-lOS 

r.J.C 

F-111 

GUIDANCE PROPULSION STATUS J~Y 

Plll&UIICI 

IOOST 

lliCOVISl l R HGalftl 

trUIIM. l R Hc.1JIC a--. aiM."" 
__pa_!_l. 11 U>7 reo 

OPERATING SEQUENCE 

AEWARI<S 
~ Tbe 4lllt.90 1a M ~- eei'UOil O( US. Al ii_,. wl Ul MUU 11114UICO Mil control 

cao•liH ttr _. t~t~~ro...S o~uoo \IIUt _,ell ca••• lt • lloat\w Mctl a1Utllda eapullltF 
acuut ._.,.,.,.UIC t.,.ceu . 

.W two lll aet • r r a ... a\at1on w&rbaa~• uner ... ol.,..nt. 
HO'l'S Modal 2110 UO 1'11 PIIJ), 3/11" 1\ael CIIMII 
NOTa Modal 2 1~A !10 111 PSX., ) / 16" at-.1 eubla) 

EB-9xx Table 50 to 
Annex B to 
Append ix E 

. , 
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TABLE 5::!. 
MUNI:riONS DATA SHEET GUIDED MISSILES 

DESIGNATION 

IOO(L .1.111-268 Ill ( 2) 

Ul( FALCOII 

StiYICt !!S" 

IWiur ·I Hllllle& (Modal S2al 

WEAPON CHARACTERISTICS 
I 

IIIAIIIIAD Con\1Du0aa rod 

nuu 
fiiiiC 

till llltll. Fr~C.tlon 
I 

LlTMAL AltA )0 tt 
I 

LAUNCH CHARACTERISTICS 

I 
SVSPliS Ill 

I 
DILIYIIY ~01 L.ad colllalOQ 

l(l USl 111001 
. I 

LllllfUIOIS 

I 
GUIDANC£ 

I 
niUIIIICI 

IOOST I TraeUn& cml.J' 

liiDC:OIISI a .. s-acUYe , X• 
Band puhe radar -1111 
TliiiiAl , .. 1-u\l"' l 
a.... pulae r.av e.UII 
Propor~on&l aa911&\10ft 

OPERATING SEQUENCE 

I 
REMARKS 

I 

tl l r_,l, CiAil-Ul 

CATEGORY 
l l .r-\o-asr 
uuns 
.ureratt 

PHYSICAL CHARACTERISTICS 

uuu e5 l n 

ora.tTII ll.~ tn 

,.. 21t.~ i n 

IIlii IIl 

PERFOftMANCE CHARACTERISTICS .... , 
ILTflllft 

HIIIIT TIM 

ACCUIICY 

P1 (Silllll SMOT) 

USING AIACRAF T 

P'-102. 

''" aau• roelle\, •I.Dil• 
leY&l 
IIOICL 1160 th10.01 

TIIIIST~260 1W2.09 aee 
l2S80 lb-eec U~!Nlaa 
la,.21' lb·l~/lb 

STATUS l nwt'OIIY 

Deftlopll&llt • , ... 1962 

Qulltteauon • Operauonal Sap 62 

l'roftcUOft • AIIC 62 • Dec 63 

110. CO. I 

I 2l N. u .ux.-a6.\ _,., ror wvtMall 

I 
SE¢:T 

EB-9yy 

L L ... . 
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'I.h.BLE 52 
MUNITIONS DATA SHEET GUIDED MISSILES 

DESIGNATION 

IIOO(L 

uar Tnn!I~ 

UIYIC£ 

WEAPON CHARACTERISTICS 
RP!·2C RIM- 20 

Nuclnr 

CATE~OAY 
MIS!rtE .~•rraa. ~o 
TAUtlS all 
Ali'C!'a(t 
Mla&tl•• 

PHYSICAL CHAAACTE:I:USTICS 
RDI-2C RtM-20 -~Il'.2P 

~UUII 1~5· J7l" 163" 

CII.&JIITUq. 5" 1 ) . 5" 1 3 5" 

,, .. PlW ,,. 21" 21" 
TArl SPAN i2. 6" 4? 6" 42. 6" 
ll(lilll 

!1111-21 
HE Cont IIO< 

PERFORMANCE CHARACTERISTICS 

IU5((MAX) 
(IIDf) 

lLTITUDl ~=~~ 

RIM-I!C Rtll-20 
20IIfl 20~ 
6';00 yd 7500 yd 
80. 000' 8o. OOC'I• 

RIM-71> 
bo"" eooo ,. 
ao.ooo· 
50 r .. r 

WAIII(AO 

fiLLll 

rvtt•' t nrluencot on al l thr.e type• J~I5Mf Till[ 
1 . s• aboft s.-

8\ll'taH 

llll llttll. 

L(TIIll AIU 

LAUNCH CHARACTERISTICS 

DHUllf 1100( 

IHUU IIOCit 

L 1111 UIIOIS 

GUIDANCE PROPULSION 

AttlltAtT 

'r (5115~[ SMOfl 0 . 6 

USING CRAFT 

l'rtat•• 

Crul••,. 

STATUS. [MiDhORt ! ' 
Soltd propellan~. b-•-•r &IICI 
aua•.at~~er CvrN~~t In' •taane tn •••• wtn " 
UP( ron.,_.. .,. s. (D) JI"'Oo•t•tllf'l Nlow 

IOOST Wtnc con• ro t t o capt .• IIOOU .... 
IIIDCOUist a.- rtdlnll: pola~ TIIIIIST 

... 1\&eJliT'r 

c. llanll reeler 
Tlllllllll Be.- rtdllll - P'l leM 
C- BanCI "*" or X-BenCI CV 
• ._t.ac~twe lla.tnlf~IPI D& ' ( FY~7 IP'Ybt! P'Yb"l In" n ! n'" YYU 

000 ·~tl'l bb<l ~ b~ bOO a~ 

OPERATING SEQUENCE. 

11'1'·-, •u•allee, .,.. le•JneMcl . cap,uNCI. anCI IUl<lecl IIY C-BAnCI suDanoe to lnt.,...pt 

'"'·' ~t•ellea a" la•Jncl>ecl tnt o .l-Band cw tnt•~ ~and -on ~~ enef'IY rene-e~•• t,.... 
• h • t •rttf 

RllolAAII.S 
.11 AP-t•'•l• I rxn HT-3 •ta•u .. •re tn 117\ e-lUIIf'l -tell 1a about 1/ 3 or t ne approftel O!D 

t n.,.,.,tort but only l/6 or t.lle 1/311 lftftftt.O'J'7 OIIJHUft . 

' ...... . , ........ . 

r' "· •, : . : !, 
' (\ .. _ 

.... .. ... ... 
C>·-.. l : 

I 

' "'' ~ " " 

EB-9zz Tabl e 52 t o 
Annex B to 
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'f' A~" .,. _.tU)L.t. 53 
;.... 

MUNITIONS DATA SHEET GUIDED MISSILES 
DESIGNATION 

•oan 
UtU 

SUfi(( 

.,.,,_ 

!!tot-er: 
I 

7 AL0l\ 
I 

tr.:• 
I 

P<!ndU 

I 
WEAPON CHARACTERISTICS 

I 

liiUotUO I 
Flll(l ~uelaat or Hl 

,..,.., 1 
uu 11((1 . 

I 
UliiAI. UU 

I 
LAUNCH CHARACTERISTICS 

I 
SIISPIISIOI ~2 L• uncnar 

I 
ountu •oM 

I 
I(LUU •oat 

. I 
UliiiTiliDIS 

I 
GUitul-NCE I 

,.,u.CIII 
IOOST Wi ne eont ral 

I 
•tDCOUISl8••• rldlDC 

1 
fU•IIIl Conttnuous lntar• 
r·r~tail, 118i•aetl•• 
h-1 ... 

OPERATING SEOUENCE 

CATEGORY '!lSSlLE PHYSICAl. CHARACTERISTICS 
Sur!aea•to-atr/Sur ~c• 
fillETS Ln&TII ) 2 rt 
.AU SyrCesr 

Alrcrart ShtD/ Snort • taatTll 
IU .. u as Radare 12 

SP&I 

WUiliiT 780ol • 

PERFORMANCE CHAAACTEAIS TICS 

IAN(' 100 liM 

ILTilUDt 70,000 tt 

FLIC~T TI~t faloatty t Hac~ 2.S 

ACCI'UcY 

PI CSIICLI SNDTt 0.5 

USING CAA,_.T 
ShJ pborna fAiut , ... t 

SPS-39 S.a tcn Radar 
s~ Trae~nc Radar 
SPV-2 Culd Radar 
1«2 "'" 01r fAiul' 

PROPULSION STATUS Jmet~tory U I 

''" 8oonars Solld Rocnt 
SUJCiln.tt ~a•Jot ... ~. 

tunr 

&wa&,&lt&.lf1' 
DATI 
ItO. 

Ter1ats ldant1!1ad bF ••arcft r ader • t ••tlaa era at .. rod durtnc boost to • POint tn apace 
v~~r• baa•l rldtr CVlOenca t•••• o.ar t o tar.Snal 110·1~ sacondl a .. l•ectt•• hoalnc 

REMAAICS I 
• ' a ... llabll 1..-.am.,.,. eppraa•te• eP~~roow&l OSD tMafttt'ryo Wilt en h ebout. llaH usn 1 m entor, 

objecu ... 
~I TALOS lAM e~•. tt appro.., !or produe\ton, vlll b• l1t1arted in • •ltttnc tn•antory 

or •t• aU••· 

EB- 9aaa Table 53 t o 
Annex B to 
Appendix E 
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TABLE 54 
MUNITIONS DATA SHEET GUIDED MISSILES 

CATEGORY lriSSILE PHYSICAL. CHARACTERISTICS 
Surtae.-•o-atr and lltM-2118 RIK-NC 

TAICUS S••rf•c• LUnM 17'1• 181" IIOO[l 
Alll SUIIJ'ACE 
~rt~ Ull( TARTAJI 1). 5" 

IIUUlea 
SUI! C[ US NAVY • 

IIAIU, , O•ne~\ Ovnaatce/P~ 

WEAPON CHARACTERISTICS 
RIM-~-8 RtM-iiiC 

IIAIII(IO Con>.tn KOd tOn'J:iri"'IIOd 

tlllll 

ruzu; 

Clll lllCM. B\aet and Pra~tetton 

ltTM&l AIU 

L.AUNCH CHARACTERISTICS 

SU"liSlDI !IlK H . I'IIC 1 3. Jl!lt 22 Launche,.. 

D[llfllf IIOIU 

I(LUU IIODt Sl"«l • 

LIIIIUHOIS 

GUIDANCE PAOPULSION 

PERFORMANCE CHARACTERISTICS. 
lltM-2118 lltK-211C 

.... [ (lilalr) ~ ~ 
( llln) toOO y.s 2000 yet 

ALTITUDt(Mes) 65 K tt 65 K t t 
( MUll 50 rt ~l'tlln 

rLICIIT Till( 

ACCIIIACY 

'1 (SIIIl[ SIIOTI 0.6 

USING CRAFT 

STATUS DiiDhtlh 

"" 16\14 -llant rooket 

.o•ult rT ID'!WCI 

APPI"'OU-tel y 2500 IT •teat l ea ere 
lft IU't eoMlt.101l ... lOll l!lOie!Y I&IONS• 
t.a\ea ·~ QSD tnftflt0f'7 . but 
""''-" ta onl)' •-.. 6oS or the U3N 
~01'7 ob:eou-. Cuf'Nftt IT •t••· 
tlee -tll be toll.-.d by etendero 
a111Ue (Mil) pro<t>u:Uon ( Ste SM·U 

IIIDCDUISI s ... t.ecUn l•bell~ TIIIIST 
cv h.-tnc 

T(IIIIUL S..t•Utln 1-"-"d 
CV IWalflC 

OPERATING SEQUENCE 

-AIIl.tTT 
~( ,.,..,. 1'>AAI ~~ 11...,.., ' " " ,..,,.,. 
000. ,, ,; .,..,.. "'b" ..,.,.. .., .. ~ 

LA•Jfteh t"r.o cv t 1 l,..tnatt"« ~~~~~~,. .__ and ,_ on the -rv retleeted r,_ tile tat"SWt. 

REMARKS 

.. ...- .. -c.., . .... 

· ''~ 
""c~· · • • II I 

·:'!-

·-- ~ ·-···-...... ........ 
, 
r~ 
:!!· ....... 

.~) ... ~ 
~ l;J 

·~ · .... --

~~ ·~ 

. .:. • .• .. ...... ...... ~ 

EB-9bbb Table 54 to 
Annex B to 
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I 3Ert 
I 

MUNITIONS OATA SHEET 
DESIGNATION 

I 
IIOtll lll n• ~r,;>'5 Mod 0 aM I 

t 
t 

t&ll( H 

UltiCI lrl•n 

TABLE 54A 

DISPENSED MUNITIONS 
CATEGORY 

taaens 
l:t •d hull surf•~• OIPITU 22 ll/16" 
v••~•ls 1000 t on• 
•nd l err•r ,,.. " ' 

...... I •uPt ' " .•<-:>'lJ3 l bs . 4•~>endl~ 
on oD-r•tton•l •sA.-nly 

WEAPON CHARACTERISTICS PER,ORMANCE CHARACTERISTICS ....... .... 
rauu 1 21~ lb1 . IIIIX·I 

.... , 
Al.Tittl'lll 

"nu I !tu ... u c/Aeouute rua.•t n• ru. 

ULL •1cat flh~l/PI'•uure Utaaet liA 
I 

Unll AIU ttu t ... Wlth vater dept h end terret Pt CliUU SIIOfJ IU 
I 

LAU,.CH CHAAACT£RISTICS USING · AIRCRAFT 

I 
SISPUSIOI 

I 
DUIUU liON 

' uuau ""' 
I 

li•ITiftOIS 

I 

"'C 12 1ur~ 30" IDaelnc 

r.rae~•• ~•tard~ 

Pl antlnc depth )0 ' · 120' ( llod 1 l 
)01 -loOO • ( Mod O l 

•-: ,_ \ 

•-i.ct r. 
A-(' 
P-2 t1A 
P·3 

OISPENSER OATA 

Mod 0 - aet•t•• Oft •r•tt 
tntlaenn 

STATUS 

VESTJ'AC V0111.D-vt!I'-

Mad 1 - eeta.te1 on aeov.tl 
tntl-~ 

Mod 0 ) 5?n 21J21) 
Mod 1 0 )08 

OPERATT SEQUENCE 

REMARKS! 

••rtoal OPtlOU O( 11\lp 
e""ter• 

1 . ~t nJ~• e ltttude 200'. Atra~ .Uit not ••~ altttvd• up t o • ... ,~Of 
"50 llU ( t . e . 200 ' • 2001t , 300' • ) 00.: , ete . l 

I 
SE~I 

L L L L 

EB-9ccc 

. : ! • . 

L 
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TABLE 51+-B 
MUNITIONS DATA SHEET OISPENSEO MUNITIONS 

0£SIGNATION 

IU( 

SUflct ... .,. 
WEAPON CHARACTERISTICS 

•UIIfl0 :,1 

nLLll 

'Ullll 

LAUNCH CHARACTERISTICS 

CATEGORY 

taiUTI 

•t·~J null ••t•e ls 
101'1• ' nn• and 
l •r•.-r 

PHYSICAL CHARACTERISTICS 

unn 1oe 11r 

DIAIII(Tfl !O 1n· 

SPU 'lA 

IUIIf iv7tHI5i It·~. d• ofM tr.r 
o~ o~rattona l •~•·~t y 

PER,ORMANCE CHARACTERISTICS 

IAIIU 

ALTITIDI 

NA 

MA 

rUIIf Tlllt NA 

USING AJRCRAF T 

l-1 

svs•r•s11• 
OlLI •Ut IIOil 

llLUSl IODI 

LIIIUfiOIS 

" Y. 13 - on ,.,. •oat:tu' l•) 
•-"Cit 
A-0 Ptraenut • "•' •~•d 1>-2£/11 
'·) 

i'r anrtnc 1•ptn• 10'-110' (""" I 

.f\) I -1.()0 I f 140<1 2 

DISPENSER DATA 

Of»ERATING SEQUENCE 

REMAAI<S 

FUZES 
~ I •~tuat~• on ... nette 

tnno .. ne• 

""1 2 • :~u•••• ~" •eouette 
tnflutnea 

Vart011S Ol>ttons O( sfttp 
C'ountttrs 

STATUS 

-· 10«1 1 

ln lmantflry 

liORIIt·WlDf. 

. . ~Ct nt.,•• a lt\f lld • 2<>0'. '\rl~r911 111111t not ase rH a i Ut•11ft ''I> \a - ,...,,..,,.. ~( 
"~0 k\S. '\. • . 2:!0' - <'(J()r., )uo• - )OOit, ete. 1 

l L. L 

EB-9ddd 

' . 

Table 51+B to 
Annex B t o 
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MUNITIONS OATA SHEET 
OESlONATION 

I 
IODIL "'~ ~~~ Nod 0 ...... . .. 
SUtler 1uy 

IWI.,. 

WEAPON I CHARACTERISTICS 

lfUIIIAD 11A 

I 
'ILL(I 2J8 lbs. HBI·) 

"ZIII l,eouauc 
I 

tiLl RlCI . Rlast/pra~sura 
I . 

TAB! ~ c:;u_c 
OISPENSEO MUNITIONS 

CAT~GORY 

TAIMH 

Surfee• v•uel s 
bO·lOOO tons 

PHYSICAl. CHARACTERISTICS 

U IITI 89 5/IJ" 

IUMUU I " II'< " 

SPAI IIA 

~lliiT 552·581 l bs . d•pendt~ on 
operetlo~i aasa~ly 

PEAF'ORMANCE CHARACTERISTICS 

lAIII PU 

ALTITIOI 1U 

fUIIIT TUil NA 

ACC8Utf NA 

Ll11t14 AI~A Yarlas vt til vater dept II end tarret Pr (SJaiLI SMOTI NA 

' 
LAUNCH CHARACTERISTICS 

I 
USING AIRCRAFT 

A•l 
A·) 

SUSPliSIOI W~ld•OII l uc ~~· spectnc 
1 

A-'"CIE 
A-6 

KliUU IIOH Plr ae!IOte ret erd" 
1 

P•it:.'K 

ltLUSl 110M s .. -• 1 
I 

P-) 

LIIITATIDIS Phnttnc deptr.s 12' - '>0 ' 

I 
DISPENS[A OATA 

I 

OPERATING SEQUENCE 

I 
I 

F'UZES 
ACtuates on l ov treo-7 

acovst t c t ntluanca 

V• rtOUI OD\lont or l hlp 
couMar s 

STATUS 

In t""entorT 

WESTPAC 1.10 

WOfiLD-VID! 10'12 

&IIAI&.aell.ITY 

REJIIARI(S I 
!.Hlnt.u. e l tt tuda 200'. Air•,._. ~•' not .. cee4 eltltude up t o • ... s.u- o r •so •t• 

l t •• • 2~' • 2001 , 300' • 30011 etc . ) 

I 
sEJ~ 

L L L L 

EB-9eee 

' : 
L 

I • ... 
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TABLE 51.D 
MUNITIONS DATA SHEET DISPENSED MUNITIONS 

OESIGNATION CATEGORY PMYSICAL CHARACTERISTICS 

l 

untC[ llavy . .... ,_ 

WEAPON CHARACTERISTICS 

11111110 

FILLU 

nnac 
f.)7 lhs. HBX-1 

tiLL KtCI. ~lest/Pressur• 

TallrtS Llllt• -~ )/t~· 

~la-ITII 15 1)/l~· 

SPAI 

lUlU 

N& 

1169 lhs • 

PERFORMANCE CHAAACTERIST ICS 

IIIII 

ALTITVOC 

FLIIIt Tllll 

H& 

II" A 

Ill 

lCCUIACI NA 

LIT .. L llll Vert•• vt tn ••1•r d•~tn end tar,et Pt (SIIIll SlOTt NA 

LAUNCH CHARACTERISTICS USING AaACR ... ,T 

SUSIUSIOI 

Dlll,liY KOOC Peraenut e r•terdad 

A• l 
A•3 
A-10<:/[ 
A-6 
P• 2!.11f 
P·3 

liiiiUTIOIS !>llnt&IIC depths 18' • 60l' 

DISPENSER DATA 

OPERATING SEQUENCE 

REMARKS 

FUZES 
Aetu•t•• Oft .. ,nette 

lnflu•nc• 
V•rtoua opt tons or ship 

eetunter• 

STATUS 
In l1191ft~DI'Y 
lltS11' AC S 79 

IIO~D-WlDE 12S"'t 

110 

1. ~lnt-u• elt ltud• ~00 rt. Alrsotld eu•t be equal to e l tltud• up to • .. simuw or 
"'~ knots 1 1·•· 200' • 2~. ) 00' • )ODIC, tte. I 

2. lly c:eref••l u l t ctlon or veter dtotns end ••natU•sty settlftC, tills • t ne ean b• 
tfC.cttv~ly e~pl~Ytd •cat n.L surrac• •••••t• lnclU41nc those used for lntr• ·c:ostal 
sntoptnc t n Soutn•est Ast a. 

EB-9fff 
Table 54D to 

Annex B to 
Appendix E 
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8m15: ~ 
I 

Mll7R 
M-LU- 10/B 
BLU-14/ B 
B~U-31/B 
BrU-34/E 

IN FY 68 

750# GPHD (See 
750# MINE 
750# MINE (See 
750# DEMOL 
3000# DEMOL 

MrrNITIONS DISPENSERS ~ 
I 

CBU- 28/A 
C~U-21/B 
C~U-34/A 
CBU-35/B 
CBU- ~6/B 
·X.'-1-47 

I 

Ejector 
Cluster 
Ejector 
Cluster 
Cluster 
Ejector 

Sys 
Bomb 
Sys 
Bomb 
Bomb 
Sys 

DISPENSED SUBMUN1TIONS ~ 

Mll7) 

MLU- 10/B) 

e/ 
MINES. WATER & LAND-

Destructor Mk 36 

BrlU-36/B Bomblet 
BLU-40/B Bomblet 
BDU-41/B Bomblet 
BDU-42/B WAAPM 

( See BLU-26/B) 
( See BLU-24/B) 
( See BLU-26/B ) 

BL:U- 43/B, 44/B DRAGON TOOTH 
XM- 27 Mine I 

I 
GUN PODS 

I 
SUU-~~/A I - .J 20mm ( See SUU- 16/A) 
MISSILES .r1/ 

I 
AG~-63A 
RIM-8 

I 
STANDARD ARM 
TALOS ARM 

a / See tables 55 through ~ 
~ See tables 59 through 62 
~ See tables 63 through 66 
~/ See tables 67 and 6R 
el See table 68A 

EB- 10 
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MUNITIONS DATA SHEET 
DESIGNATION 

I!AIIl Reta- Kl17 

sunct us.u 

IWIUf. 

WEAPON CHARACTERISTICS 

VA DUO 

nuu 366 lb 1'rltonal 

fUlfil Contaot ~ delay 

ULL II(CII . &1aat • r.-.-uuon 

UU&l UU 

I..AUNCH CHARACTERISTICS 

14" 1 .... 

OILIYEIY IIOfll Dtft, lnel , to .. 

I(Lt.ASI IOtt !lnc1a, l tlck, .. l YO 

BOMBS 
CATEGORYIIt.'t'AIUI!D PHYSICAL CHARACTERISTICS 
OP BOMB 4lr•to ~r-
1UIIU raoe lll"ll 66.0 • 
Antl--tartal 
4nt1•Partonnal Ol&lllllR ~6.0 • 

PERFORMANCE CHARACTERISTICS 

llolll 

AI.TITUot 50' l•ln) 

ri:.IIIT Tlllt 

let lUCY 

'1 (Sl.alt SIIOT) 

USING AIACRAF T 
·-100 
'·105 
t-~ 
P-111 
a-a-r 
&-52 .. ,.,. 
B-26 •-n. UIIIIUliOIS 600 JtlU, .iO' UJ\ aH rata-

or low Cll'q rel .... ~l-1 

STABILIZATION 

OPERATING SEQUENCE 

REMARKS 

l L . 

A•TA 
T-28 

t:B- lOa 

STATUS 
118wl~ ~ and l'ftU'Oatton 
·-, .. tun 1ft Mwl~t 

Table 55 to 
Annex .a to 
Appendix E 

r 
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MUNiiTIONS DATA SHE'T 
0£SIGfi!ATION 

... u 1 MLD-10/B, m.u.t•/8 

.... I ~ JUWZ/Sitl? 1ICie 

:::~"\ .... . 

WEAPON CHARACTERISTICS 

IIAIIIUO\ 
riUll 250 U1 1'rtt-1 

flllttl \ "Mlua .... ~~ · 

TABLE 56 
BOMBS 

CATEGORYI'Dft'll.&-t PHYSICAL CHARACTERISTICS 
'l'ICIIVSilP Balli llr-
TIHUS to-alll'taoe &.11111 90.6• 
AM1-*tft'tel 

OIUUU 10.75• 

SPU 15.1 • 

IIUIIIT 66o 111 

PERFORMANCE CHARACTERISTICS .... , 
ILTITIJOI 

n.ren trllt 
llll IICI.Penetratlan, oratePtn&. lll .. t 

I 
ACCOUC11 

llTIAL Alii 
I 

LAUNCH CHARACTERISTICS 

I 
SISPUSIOI 111• liiP 

I 
IIUIUti iiOK '- lewl ar low &~~~1• 41n 

IIUISI 110M Slnpe, auu _. ql-.o 
I 

\IWIYIYIOWS 600 liAS 

I 
STABILIZATION 

~~a.,..- 82 1.- ...._ na 

OP£AATT SEOUENCE 

I 

S§,~ 

L L L L 

Pt (SI.aLI SIOYI 

USING AIRCRAFT 
P· lOO 
P•l05 
,~ 

P·lll 
A•ll 
~-28 ... 
a-57 
A·7A 

100 • 

EB-lOb 

0 : 

Table 56 to 
Annex B to 
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-. .... / 

MUNITIONS DATA SHEET BOMSS 
DESIGNATION CATEGORY DDIDU- PHYSICAL CHARACTERISTICS 

BLU·)l/B (l I 
TIOII tall lt ,.._to. 

•OotL UIIITS I Uf't'all Ll .. ,. 96 " 
AriU •reUI'CaM, .... HaN Str'\IOtur. ""n1t1on .. htclee, hard ~ OIAMTU 10.1,. 

lUI 
15 .1 • SlltiU U3lP. ,,.. ...... u. s. StHl lUI If 800 lb 

WEAPON CHARACTERISTICS PER~OAMANCE CHARACTERISTICS 

UllltiO IAIIU 

FILUI 250 1'11 Tr1t""l ILTITVOI 

fill II PMU-30/B tnfluenoe tuae rUIIT Tllll 

liLl IICI. Blal& • oretertnc ACQIUCT 

LUI&l UU 35 tt creter fa (SI .. LI SIOft 

LAUNCH CMAAACTEAISTICS USING AIRCRAFT 
'•100 

SUPIUI. 111" l\111 
P-105 
PdC/11 
P-lU 

MLIUU 11001 .:Ita 11011 dlft l·L& 
T-28 

UUAII aott SliiCl•. nter Gr tPatn 111" B-116 

u•tnuns 6oo liAS 
... ,., 
loT A 

ST1lBILIZA TION FUZES STATUS lna'ra 0....1~ 'f'altt 
• lia~ ear 82 taU ttn MJ-)QIB-......... ·-- 25!?01 

t\111 ....o 10 ata an ... u.- Dl-1....- ... 61 
pan. It dl&-t. •.~• 

h'o*IIUan 1111 61 , 200/-11 I UthCII'• "'*' -ln& ............ 11& 
naJ ""- • Plllln& uau. 1184 "' OSD. Plnt o.-t Oepl.,....c 
Seftatt1'1'1C7 redtua 11 25 tt """ 6T . Plan lllf deltl'\tCCI tUIW 
liMn Mtter'T _..,. -.&w a 
.,.._c 1.,.1. Pll• aut N _, .... ". 
let to •-• v:p to I tao- at I pte.,.,_ un._. 

1110 20C I 

OPERATING SEQUENCE 

REMARKS 

111 '!be JLU-Jl/1 h t hl ...... tcMttan r• NUl u. &u-lAn llld ca. IIILD-ton. ,. -

l. 

-- 11 a etnal• pt ... rars-cs - - tAe old n- ..... a ~ .,, ... - le.d c-· 
nrvot1cm. 

. ~ 
·~ 

L L L 

-~ :=+--• -$-
••• • 
~ 

EB-lOc Table 57 to 
A~!lex :a to 
Appendix E 

0, r. 



L. L . 

MUNITIONS DATA ~HEET 
DESIGNATION 

IIGit l BLD- Jll/11 

IIIII 3000 l b OP 

UlfiCl ... .,. 
WEAPON CHARACTERISTICS 

lAIIlU 

'ILUI 

' l'llll 

TABLE :;& 
BOMBS 

CATEGORY 1'!XZ'l'RA PHYSICAL CHARACTERISTICS 
Tit'llf IICJIB A1 r - to-
TIIIITS eurt ec• l (IITII 155 • 
Br1dae ~n"'euan 

( 1) OlUIUtl 18 -

SPU 

Wlllll1 

PERFORMANCE CHARACTERISTICS 

W$1 

AlTITUDt 

'lliiiT Tllll 

lULl lllCII! r.,..tNUan, craterS~~& • bl ut 
1 

ACCIIUCY 

~ttUl All&lO' crater. 15' -.,. 
I 

LAUNCH CHARACTERISTICS 

sts•r•sa.l JO" luc• 
I onnu• liON'- .. IIJCf\ 1• .. 1 
I 

IIUUliiOil 
I 

LIIIIUTJhS 

I 
STAIUUZATION FUZES 

I 

oPERATINi SEQUENCE 

I 

Pt (SII&ll SIIOT t 

USING AlRCRAFT 

lfO 

REMARKS I 
( 1 I .Blutr •"-.,. &nU•f'S.,_,..t -lp, lila,._ ..... aa • luw au. wttll p.._.. rvasfiC. 

I 
3E/?zt1 

L L L 

EB- lOd 

~ L 

.. 
- -. 

Table 58 to 
A.:mex B t o 
Appendix E 
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'·. L . 

':~ ... --::../ 
T ,_, 

TABi.E 59 
MUNITIONS OATA StrEET DISPENSED MUNITIONS 

DESIGNATION qffM~~n;mc PMniCAL CHAA&CTERISTICS 

IIOOIL CBII-21/ A LIIUI 101.~ 111 
li'M doD1&1 

lUI DIIAOOftOOTII D1S1USD aau-.-r..-1 a• ll&a11t11• .75 ID wldo 

SliYICI UUI' . , .. u .n5 111 ll!allt 

IWI.,. niUT '~ n 

WEAPON CHARACTERISTICS PERFORMANCE CHAAACT(RIS TICS 

•&bUO 5T6o ~)n u ... a! ..... 
FILUI 11 u.-,.,.~r11 ALTinDI 

rut til KJ4r.alic proaaara FLIIIT filii 

liU IICI. llu~ accauct 
UTM&L Ull Pr (SII&LI SlOT) 

LAUHCH CHARACTERISTICS USING AJRCAAFT 
r-100 
F•l~ 

SVSPIISIOII 11• luaa, &11 a\&Uou tacl. lCD r..ac 
r-w uunn IIODI t.w 1ne1, ll41l ..... 6-TA 

ULUSt 11001 lll"le 

LIIIUTTOH 600 lt\a ( .u) ' ••• 

DISPENSER OATA FUZES STATUS lllftl.,... 
IW-lY& cu .. .-er • SUI 
~ CIMUWH .. ell bUill 
lU Dnpa t~ Dl-. : 

--. ... "'"" 
10() 1 

OPERATING SEOUENC[ 

REMARKS 
a/ n • ·Dr~u.· . , .. 11 • t rtu.,.w -~~ u ,.,._. atUI 11~1- er • · lf 1 )/1•. Tlle 
- ••Stbt h .,,,...,_\alr 1 oc. the DlM - • llydi'IIIIUc&U7 oe&aot.Oil r.ao wlUI t l'MI t~ydr..alle 

l . 

fl'Uld ( o alt.re-porotrla) ~\lq alae· .. Ule oap.I..IMno. the ., .. h "1111\aPN .s,llt .... 
eu~ 111u •lU • \0\&1 et l U 111 eecla eaaia'-' er tbe IIN-lYA cu .• ,.-. 

G 
I 

L L 

· -011: • 

1"10 c::J •• = ... 
-· ~ 

~ 
~ 
~- .. ----

EB- lOe Table 59 to 
Annex S to 
Appendix E 
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TA3LE 60 
MUNITIONS DATA SHEET DISPENSED MUNITIONS 

DESIGNATION CATEGORY PHYSICAL CHARACTERISTICS 
Al r-to•su rfece 

•oou '"1'111 J :?q~. 3'·111 s l 
. I 

TlllfTS . r .. tarpt L'IITI ?o. n· 

l&al r ... , , •·r l'olllt> 
I 

un1cr u::&r 
I 

Ullf , A• rOJ.,l / Hone,...11 

i 
WEAPON CHARACTERISTICS 

I 
VAIIUO ">I)S-"70 DI.0 -)611 lloehts 

I 
rtLLtl 11391 M! 

I 
fotiiC Tl-.4 or prozt•tty alrburst 

UU ana .. \ rnr-ntatton 

UTilAL &1111 

I 
LAUNCH CHARACTERISTICS 

I 

SUSPUSIOtl II"" 11111 

O(LIY(If WOOl 01•~. Cl lSe , 1e•e l, or toss 
. I 

llLIASl ~~~ 3\ncla,sttck or sa~•o 

llltrUIOIS \ 1,~0 ltts or " • "" 1.2, ~ ··~ 

DISPENSER jOATA FUZES 

.lntl-~nontwtl/ 
ut .. rld OIMITII lS.O 

iP•U JO.O 

II( ICIIT .lj .}Of 

PER,ORMANCE CHARACTERISTICS .... , 
AlfiTIIU 

rulllt ""' 
ICCIIIAU 

'1 CSI .. LI SIOTJ R ... r•s t / 

USING A&ACRAf T 
1-100 (1.1 
F'·lOS 171 
F'..ltC 1&1 
F-111 
8•H 
A-?f, 
A•l! 

.... n•-Jn/11 cr.nn-29,_ 1 
~111. )'f/~ ! OIU· )1,11 I 

llf901 ( r.Btl-29"' 
,_1·5'·11 < CBtJ. y,n ) 

STATUS 
rredu,Uon 

OPERATING SEQUENCE 

~~~ IBLn-<61!11 apln er.e4 , 
rencloe n- run io-uo 111111 

Clust •r ~o~j soltt: l oncttbdtnally by th• fl~ fu•e , a1l ovtnc ~OMb leta t o rr~ f• ll o••t a 
dtsP-, • d a r•• · CIIU- .Y•/11 has a racier a l t1-tar ru,tnc cepablUt y . 

I 
REMARKS I 
t / ctll t- lq/\1 ~"" CPU-J6n ere uaHer to ~~~· CIIU-2"n eNS CBD·)Sn '"JII"Ct1•eh, ucept for tile 

: u 11•1111 LIOII fUIII. 

EB-lOf 

L . L L L L 

' : I • · 

Ta ble 60 to 
Annex B to 
Appendix E 
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1 . . L . I 

MUNITIONS DATA SHEET 
DESIGNATION 

•olll CIIV-)1/ A 

lUI t?IIII-IIUIII al 

S!IU cr USAP 

UIVf . 

WEAPON CHARACTERISTICS 

• AUUI ,.0 ~II WUIII }I 

nuu 
'lliiC a,ta .,._. 
IILL lllCII. 

un11. uu 

LAUNCH CHARACTERISTICS 

SISPIISIOII 

Ill IWUT IIOK 

uuur•n 
UllllTITtOU 

OISP£NSER DATA ~Uzts 

IW-)8/A fMUeal llpS. 
DU..-er 

OPERATING SEQUENCE 

REMARKS 

,.. . 

TABl::: 61 
DISPENSED MUNITIONS 

""YSICAl. CHARACTERISTICS 

LUI,. 139 .T la 

IIUinl lS. ] Sa l •tdUI) 

l6.s ta ( llolcll\1 

PER,ORMANCE CHARACTERISTICS ...... 
AUITftl 

Jl.IIU n• 
Acuuet 

,, cu•u s•on r.1 

USING AIRCRAFT 

I 

.W ~n. 2.25• oso, 1).92 n , ••pl.ef• 1 oruw '- ·" n, 1M .., ••U cteeu.c\. 

l. 

U UtNlo 7PD P7"ldoo ~ -.1• Mrrl-!1 ~ t\ wt .. ( ,_) 1 . ) allow ~ rt at SOl polll*lallltp 
ot nn.c\ leaaac . 1011• 2&/l 1~2) :>11 •U• lo .. , ]too rt •l" n 3a. b•ol. 

i.... L L L 

EB-lOg 

'. 

Table 61 t o 
Annex B to 
Appendix E 

. ., r 



L . 

MUNITIONS DATA SHEET 
DESIGNATION 

I 
IIOOIL XJUT 

IU( c1
r .. el ICllle 

S[ '" C[ I .,.., 
II&IIIIIF . 

WEAP~ CHARACTERISTICS 

TABLE 62 
DISPENSED MUNITIONS 

4ffj~~~IIFC 
Ana oetllal 
AaU-.-t•0-1 

PHYSICAL CHARACTERISTICS 

UHU 23 1a 

Ol&lllT!I 18.5 1D ,,.. 
IUUT 52S lb 

VIIIIAD \1200 Dq'f -.oo a AP ll1oe ( Or-11 
'lllll 

FUll II 

PER,ORMANCE CHARACTERISTICS .... , 
AUUUN 

FliPT Till! 

llll •Eta. 81&1\ 
I 

UTili\. AIU 
I 

l.AUNCH ,CHARACTERISTICS 

I 
SVSP(ISIOI l&• luca 

l 
Hllftlt ttDD( I.e• 1•••1 (200-500') 

I 
IUUU Ul( 

1 
llllltATIDIS 

I 
DISPENSER DATA fUZ£5 

I 
DO D1•,_er wtUI t«a 
%M2 Caale\ere, e..a -sUI 
lOO Dl21 u .... 

I 
I 

\ 
OPERATING SEOUENC£ 

\ 
REMARKS 

5" 
I 

L L L 

ACCIUtt 

•r (11~\.1 s•OTJ 

USING AIRCRAFT 

A•l& 
CIB-11 

STATUS ......_u. . 

toO _j 

EB-lOh Table 62 to 
Annex 3 to 
Appendix E 
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TABLE 63 
MUNITIONS DATA SHEET DISPENSED MUNITIONS 

OESIGNATION 

IliON~ BLU•)6n 

IIMI 

~~RY PHYSICAt. CHARACTERISTICS 

t\\1\li'\•$\ll'lace LIIUII 

SlUIU USI.I' 

IWIIf . Ho.,_u 

., .. " .. , .... 
&DU•••u-11 
aawrul 

'lllllftl 

SPAI 

IUOIT 0 .9' n 

WEAPON CHARACTERISTICS PER,OAMANC£ CHARACTERISTICS 

FILLU 

fVUU Spla u...a. 1apac\ detoe&Uotl 

ULL llltll. ,, ........ u-

UTUl AIU 

t..AUNCH CHARACTERISTICS 

SIISPUSIOI CSIJ-2911, ~~~ aauu ... u• l u 

OtUYUf 110111 ~•el• di .. or \ N• 

lltUAS( lOOt Cluur 

LIIIITAUOIS 

FUZES 

AUUDDl 

'LIIIIT Tlwt 

ACCOUCt 

P1 ISIMU Sllfl 

USING AIRCRAFT 

STATUS DISPENSER DATA 

IIAI-1011 ( C:U.2911) 
SW•1911 (CJII-16111 

11111 ,_ u .. na •• • 
• .,,.. ,,. 0 ~ uo a&• 

OPERATING SEQUENCE 

REMARKS 

EB- 101 

l L L. L 

Table 63 to 
Annex B t.o 
Appendi x E 



L. 

MUNITIONS DATA SHEET 
DESIGNATION 

I 
ltONL ,., ~~-~2/r 

I 
lUll "<IUr':j 

S(lfl(( I I :': A~ 

UIUF. "')'li7""ll ,I nr.. 

WEAPON CHARACTERISTICS 
1 

.. IIUO ;·tnt Pr" 1 '"" 

TABLE 64 ;... 

DISPENSED MUNITIONS 
CATEGORY Wllf!: 

Ur•to-surfae• 
Tli&US 
Ar ea cover••• 
Antl· paraonn. 1 

Pti'fSICAL CHARACTE~ISTICS 

LUUI 

OIMUU 

SPAll 

IIU&liT 

2. )8 I n 

PEf"ORMANU CHARACTER!$ TICS .... , 
HLLU t:o'"pl8 
'VIII& El .,cl rteal anU•dhtu~anca l one perlOd 

~~lf d••truct ll~ ~r1.1 

ALTitltl ab09e 100 tt 

FLIPT ttllt 

liLL RtC.. rr~c .. nta, 1-~ cr••• ••c~ 

LltiAL AliA I 30 rt ~~ 
~AUHCH CHARACTERISTICS 

I 
SUSPUSIOI Sln1·)8/ A, 1'-" ·• )0" l UCt 

I 
Dtll.(lf lOll L• val , Dt•t 

•nr~r •••I 
LI.IT&TIOIS "•~ 1.2 

I 
DISPENSER DATA fUZES 
,..,_ 3'•/l vlth SloO Il-lata 
Other pOUIIIJ • dUpauara 

lnehocle : I 
;;trll·l)/ A 1'-QS "QIIbl aUI 
:;1111-)0/ • 1700 11-l •tal 
::IIU-2'-14 I 1'-760 Il- l ata I 

OPERATING SEQUENt£ 

I 
REMARKS I 

auouu 
'• (llllll , .. ,, 0.6 , , 

USING AIRCRAFT , ..... 
l'· lO'S 
f'-100 
A·7 
A•lE 

STATUS ~·rc c1e•al pro' 3?92 

Pro4ocUon• Oet 67, 108,000 approv..t 
OSD 1200 4HP par - 1 

oc fJX 

J / Vl.,~ a r ea a nt t•paraOftftel aloe 
D' tl£11~ trl DWlr'tl tttanl t o 20 rt 
st At ~00 ~• anO 0.2 s-.e tntarw•l, co••r•c• patt•rn ts 900 w 7000 rt wl tn Pk • 0.~9 

a t 1o00 llts a..o 0.2 ••c l nurval, co••r•ce pattern Is 700 a loCIOO rt vt t n P~ ~ O.b$ 

L . L i... L L 

EB- lOj 

. ; 
L 

' ·~ ... .I 

.. 

Table 64 to 
Ann'ex B to 
Appendix E 
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l . L . 

MUNITIONS DATA SHEET 
DESIGNATION 

IIOKL !11.11· '-3111 , ~0.111 

lAIII OR AGOII TOOTH 

SllfiU u::;A.f 

WEAPON CHAAACTERISTICS 

WAIIUI 

IJ...BLE 65 
DISPENSED MUNITIONS 

CATEGORY IIlii! 
AI r-to-sur fae• 

T&lllTS 
At U I:OYITICI 
Ant1•per10IIIIel 

PHYSICAL ~AACT(RISTICS 

I.(IITI Tr t a ncula r v .. ctu 

DIMITU l/4' • 1 )/1. • I Jf\o 

s,u 
•UIIIT 0.11 o~ 

PERFORMANCE CHARACTERISTICS 

IIHI 

riLlll Nlt ro-~ararrt n ru• l, senstttzer 

rv111' Pr·s~ur• s .. ~t tl•• l hy~reultcl 

AlTITVOI l SO f t (•tnl 

rutaT Tlltt 

llll IICI. Blast 

LlTIIA1 1111 Contac t vl th ~lne t ncaoact t a ttnr 

\..AUNCH CHARACTERISTICS 

SUSPliSIOI SSII·l3/A, I"" l ues 

DUIIUT ... l ov le"'l 

IIUAst 1101 riPPle 

LIRITATIOIS bOO ~lAS abo•• 150 ft, 0. c•s 

DISPENSER OATA FUZES 

ACCGUCT 

'1 (JIIIU SIIOT) 0.? 

USING AIRCRAFT 
All fllllt er A/C v ltll 1"" lUll 
r -100 
r-105 
F..loC/D 
•-u; 
1-111 
A•7 A . 

Th~ C.U·2l/ A used tile 
!:IIII· I )/A(Sl20 •tnea) O.tt ertll&atton pel let s 

STATUS o ... elo,...nt ran 250101o 
Da¥11o,..nt l Co-plet~ 

o.o cenni•~•r• v l t h 120 eaen 
l:oact...t "621 
F•PtJ 1 S?l 

OPERATING SEQUENCE 

REWARKS 

1. L L 

In C\111 
1001 blast t o 60 hr 

Qu.lltteationr "'1 1967 

90-9SJ a t 11 hr. 0!1 a t 12 llr ProfucUonl J un 19'>1 

EB- lOk Table 65 to 
Annex B to 
Appendix E 

. ~ .. r 
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TABLE 66 
MUNITIONS DATA SHEET DISPENSED MUNITIONS 

DESIGNATION 
I 

IIDIJtl J)Q7 Mod 2 
I 

aut Gr•••l &I 
I 

I 
sunu 
IIAIU' . 

b~mltlOI PMYSICAl 04AAACTERJSTICS 
flliHiSi ltllftl ]~• ladlu C!Uadnot 

OUMTU 6t• ( * • t eea l 

SP II 3/ l• Utl~ll 

lllllllf 3. oa. 

WEAPON CHARACTERISTICS torua u. .. at PERFORMANCE CMAAACTERISTICS 

lUll .... , .. 
'I LUI 

'auac 
lllL lllC • • 

LITIIAL &Ill 

LAUNCH CHARACTERISTICS 

SUSPIISIOI I 
ournn 110M 

llUASl 11011 1 

LIIIIUIIOIS \ 

DISPENSER DATA 
XX] Dt.~ •lUI I 1XZ 
eaa1aLara , eacll •lUI )00 
D 2'7'• 

OPERATING SEOUENC£ 

I 
AEWAAKS I 

au nne 
ru lilT T 1111 

ACCIUCf 

'• CSI~l SIIOTt 

US&NG AIRCRAFT 

FUZES STATUS 
. • . - r 

&I .1. U'lllr1c ccrnrM aau.,.r•-1 • 1• etcll O•'-La• 10t1e11 aLa~ oe &lid wUl 1nca-auu 
tar.w1n ceelle~ lloeLa . 1r eo\ de\eeaLad 1~ ••1t a \ arllt&aa 111 pglj1ar ••~•r r roe Ula ·~· 
pnaPa \llreolilll tlllt talrtc cue er ~M tU•. VaraeM cn•tc&l lltaaola .. 111 aaLeP raaeu 
~ull l aM ••••• er ~ •••1Mt•• \o ~-~ \ lie • t M. s urJtaauoe •e.-• u- '-"•'"" 
•no INallll\' •n• u ... •U'JUI& tr• 12 IIMH u u' ...,..._ r \6 \U'ee •• , •• , ~ .. .,. ... r . 

--:t:'CR/rr -·J I::! 
I 

L . l 

EB- 101 

L 

Table 66 to 
An~ex B to 
Appendix :. 
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MUNITIONS DATA SHEET 
DESIGNATION 

•••n lOll 63& 
.... ftUDo\1.11 &Ill 

HtYltt ua~· 

,. .. ., . Geta. l)rMatea, ,_ 

WEAPON CHARACTERISTICS 

'ILUI 

DlrM\M ~u\ Uld rr.,...t 

UTD 
ruu•c .&e\t"• ~·••&••· eoa\Ae\ 
llll •ta~ . Blaa\ - rr-sau
UIWA~ .&IU 

l.AUNCH CHARACTERISTICS 

snnnleitl 
lttiUU ..Oit 

IIUUf 1 00( 

Ulll.&ll081 

TABLE 67 

GUIDED MISSILES 
CATEG~Y MIA~ PHYSICAl. CHARACTERISTICS 
.&U•W.IU'taaa 
TAIUU Ul"l 1T8 ill ..... 

DI .... (T(I ~) .5 ill 

SPU 

lllllllf 

u• I t olMdl, 12.5 to,..) 

ll-50 n 

PERFORMANCE CHARACTERISTICS 

unr ]0 a 60 • n a 
ALTUIIH toO n . 20000 10000 

'l.IIIIT Till " , .. e 10 tit 

ace nan 

Pc ISIIIlC SIOTI 

USING AIRCAAF T 

A6A 
nD 

PROPULSION STATUS PU... ... l.eJMac 

'lllAIIIICII I .c:.l • L .... T"f 
.. w.uoa 

aaou ,...., .. ~~~oat.ac ••n 
l!otOIIHI ,...•&•• '-'• T .. IIST 

Tl .. IIA&. PMolH '-'-1 
IIIMo-.e .... ...._ 
.... 1 .. , c: , .~ ....... .,. 

OP ERATING SEOUENCE 

MI·01 CT 196T 
.... 1• lid 1968 
... It Die 1968 

,.._u- 11M ?O' •u.ru.e..-au• 
-' .. u.luiJled • ~. _ • .,. J" 
l~tl-5, .. SJ T liar 67. nca • • 
~AIILfTT \M _...... ...... ..U... 

100. 

llr-llaiiO rra...-? ·- ••'"" ..,. ~Ut• I'MV •r- 1-• '-11- &alU a\M llet-
1_.. tar,., boalDC tl'• ~ UIJ'Gaab ...,., fU4o a...-e. 

REMARKS 
t/la~u • .....-... .,.. ,.,.. 

r~tol' u ... ~uuoa. 
}I Tll• •u•wuarn, 111 01e ..Olll 

of \lllo n6& h1111Usc aorlod •~ 
- \lllo ID1D ... uo ftUII&lD 
AM •w •' ,...at a u ..... rr 
of ,._ lu\ ·~ aua ,,......,... 

~~~~ ~I'?;B&"8 68~ 
196? s., 550 

Oct bOO 10 
M.., t.OO 50 

O.c .. 00 '•0 

19'.18 J an oOO bO 
f"• t, !>:>'> ~0 

~ 
L L L 

1968 Mer 
Apr ... , 
Tun 

.Jul 
AIIC s.,. 
Oet 
MG9 
Dee 

EB-lOm 

JC!:•JIIIOP'O:o;r.t) ::TUIIIIIII I~M 

~CAL Ml;~pp lUll~ 

1t8 "8 
37 .. ~ 
~8 M 
~ 80 

T "OO n 
~ 
10 
lo) 

7 
30 
2~ 
6~ 
15 s,-

= -ffirv 
150 

r:+fhnd or 
rt b l! 

foroeur- nt 

Table 67 to 
Annex B to 
Appendix E 
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TABLE 68 
MUNIT IONS DATA SHEET GUIDED MISSILES 

DESIGNATION 

IIODll llt'I-I' IMocStrled 

u•£ r a:.o:; . All!! 

SfiYtC[ IISII I 

CATEGORY KISSIL! PHYSICAL CHARACTERISTICS 
Surtt ce-t o-tur!t • 

uwn u:•au 208' .113 .. 1 t>ooster l 
llacUat1ft( lledar 
sCIIU'ca• ,du~rt•- 01~n• 30" 
t neuon 12 ""'' · 
"'"' 9515' nu uo• 

II&IIUJ , II •nOta Mtlltle DIY Wlllllt 7~ r(otell 
I 
I 

WEAPON CHARACTERISTICS 
I 

Wtiii(AO ContlnuOUI llod 

Flllll 220 ,, HE 

' fVU!II PrMtiO.l ty all4/or C1)ntact 

llll llltii . IFracll!fnt.ltlon 4 1\oda 

llTit&L UU. 70 fl 
I 

LAUNCH CHARACTERISTICS 

SUlPliiSIDa l lla1l h uncner 

ou.tnn •oDl 
I 

l(lUS( IIODl 
I 

LIIIIT&T IOIIS fll( ht ll•l l ablllty, atallle 82S I ,,.,, .. 85- . over-all 70S 

GUIDANCE PAOPUL.SION 

) .. Oiol t .. ,,..u. on..lyl 

PERFORMANCE CHAAACTEA1S TICS 

lllll 230,000 yda 

ALTITDit Surface t o 70000 durtnc •ldcour•• 

fUPT till( )00 aec (.ul n loc:lty MICI'I 2.5 

lCCUIACT 15·30 rt CEP 

, , (SI8all 5-otlo.6 

USING CRAFT 
Surtan BfllPI 

,.(UDICII 

IODST Wtnc control 

IIIDCDUIS( Beall rtdln& 

Ttfl Solid rocllat booner 
lJ:it' aunauwr 

Protacttona Wot yet autl'lort &~ J l 

I 
Ulllllltl Ho-.1 on hlChaat 

~"' t n •••tc~ rreQUencJ 
l nt<tnal 

OPERATING SEQUENCE 

.,. • .,, 102-106l000 ' (t>oott ) 
9000 ' r&ajlt) 
boo.ter vtt -3?51 IWII.Ia ll.tTT 

o.u 

Ptr: l oo• esrcrart TehJI dU loc:attoo, f req , and 1'111' to 11'11 11 vlthlfl 30 liM or tarlllt . Shh 
t•t•e~• as satle vltfl prvper tr~ - Cow.reca, aetl PRr lta&tl and ~rc•t coordt,.t ea , and 
l •unet~•• • tissle. 

I 

R(MAAI(S I 
J l fl r t l ~i-lend ~nlta can •e prowtf .. 11& ~"' • ftar tunc11nc and aut flort&atton to 

c~~ proeuctton. 

I .... ..__ .. -·-··-
:=:~.~--~.w.~.~~-rtJ;-n(~~-;1 

V,i :i:1 -~r t!l1!..~·~J ,., .. .·#." ~ 
' .·J ... j~:·.:-~t .ll . .•. ,.:;,, . 

·:~ 'i·---: :::.~::.-:._· ···: , ~:.:.: _ _}_· .. 

r; ·t~, \·_:fLVD.::Y:~:u 
"·:-,'7\ -~ c,1. ,....~ i:;J,.~ ~ 
~ ...... ,!\- ~ !"( }-!.: .• ,· 

•• , .,. ..... , .... "_...... • ....... c ... : ........ , 

EB-lOn 

l. L 

J,'T""'"--:-.. -·~._---' •• =®· ~B-'---d 
,MC' • .._ 

Table 68 to 
Annex B to 
Appendix E 
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MUNITIONS DATA SHEET 
OESIONATION 

ltON&. I ll(- v . J ! 

UHICl u::u 

ua•'· 

WEAPON CHARACTERISTICS ....... 
FILLU tn ) P. Trl t ona l 

mr•• 

UTIIAL AIU 

lAUNCH CHARACTERISTICS 

SISIIUSIOI 

;. 

TABLE 68A 
DISPENSED MUNITIONS 

CATEGORY PHYSICAl CHARACTERISTICS 

Tlllrtl ~I llllfl - ~?· 

5111111 
.lul'llts 
All veter 
PfFSOIIMI 
Yl!lll<!les 

II MUll . II). II• 

en rt 
SI'M 15 " rtn:: . r~ t ,.,,.,." l 
•u•n 

,,,. 
""' ., .. ,,..,., . S?l n .•. 

OI'!II&YIOUL CIIAIIACfDISTICS r t•e rtrtnc 
4evtee house• a thln-fll• .. cnet~t11r StiiiOr, 
ln\t~ tt .. r, ••lf-4 .. traet teatare , lnftllltt 
cti'CV.lt to proteet acuut eaDloatn eCNnur••nre•, 111Ml proce .. tac l octc , anrJ • 
4•toa.t1nc atcnal . Tbe rtrl nc ~••tee ttt• t n 
tile taU ruu or t ilt ICit 112 -b..., c 11t. Th• 11011 
t~e ~ hal ... " ~lrlad to provtde a wat er
tlllll .. &1 ant tqt\ller vtlll tilt lt-134 edutar 
booster Pro91dea eaplo•~•• tratn elicn..nt and 
det-tor. 

USING AtACAAFT 

r..~o f ell ) ,_8 
,_1~ 

Ol&.lfllf .001 Dt•• or l ow level A•1 1&111 
&..lo CAlli 
A-4A ll&.l&Sl -otl Slncl e , t t lc•. or aalvo 

&.IIUITIOII f-00 Itt&:;. 100 1 t •1 n a l u tvdt 

DISPENSER DATA FUZES STAT\JS 
r .. u ... r ... " ' •RJ atrcraft 
~ • .,. ..... or ~ .. ltv•rtnc til• 
lq, 112 ;;'f~!(r.ff;. J»l hery 
I _,.,ICI•Ms end l ra .)otctory 
r•rt on •r• 1 d•n\1 eaJ r o tfle 
IlK 112 :;!Uitr.tt. 

ltlt C:CIIJ\alnlftl .u.-.r Ba1tc: ... "" ''« ~ 1 ow <Inc h<MI- vlth 
lloost•T' lf-l)lo , _.1ft .. ~Ill[ I~ :-.. &lr.Tl';l ftn'l B I n ln••n•.nr y . ,.., 
ruae '1-901-. •••Uac 111111 •m prOd•ICUon $ • A4•rlCir _,,. ••• "' , ... 
tool • ll ~•ed to ... ,,, tne d•lt••,.. eeeCITdtnc to t ft .. (nl l~l•• 
Mit 8l SKAU:rt l ow •rea 11- aen..tal"'• IToU l priiCttT":fl'tnl 
t nto • l and or ..... ne. eutnort ••cton 11 tor ~1,J~ kt• : J . 

l!eeb kit vtll cost a n .. ttMt'l-t l ltOOI 

--. .... In 

' " I 1110 ~ • ~0 ' 1-0C ID~r .. ~ 1 r ..'t!'"" o 
OPERATING SEQUENCE TM Dutru~tor Ill: Jf> erwa on leD'S or ,..t ar t""et am u •H•~ttn t n 
••~·• d•ttn• up to ~0 f~•t. Tnt• 11 tne onJy etnP•llkt weaPOn t nat doe• not r•~tr• • ~1n1•1• 
••·~r ~·prn ror •••I nc. tt ts ~auallr ert rctt•e on l and •• veil • • In tnt varer du• ro t il~ 
IPft~lf\YltJ Of tn• ...... tiC d•tt~tor . 110 Cl .. ). flit IPnlltlYlty Wei elt .. Jltii.O free 
.easur~ .. "'' on ~~ttn Vte tna .. te vaterc:reft or l •ftltlla f ro- 10 to 70 f~t. 

REMARKS 1/ In Auc sqo,.,. a •••• lo-m: effort wet tnttlatllfl to provtd• • veaoon wllh etnt•ltk• 
cnaract~rtsttcs fDr u tr t n t ne Inl and watarweye ot North Vletne•. ~ ~ltettv• or t n• tnlttaJ 
d•Y• IO~t r f fort t• t o DI'OYldP I retatlYIIY l l .. le waa~ of n1111 r • l l llltllty, •ooii J d• lt•er-1 
~, 111a n P-rrore.nc• a ircraft . t n et tnort • t l .. a1 poaetble. Tllr re•ult ot tnt• •rro~ 11 t n• 
r.ltrvctor ""' J"', a •••110n tne t ntt tne ane,.ul •ppear•nee or • e-...ttonaJ .,_. ""ten nu tn• 
lnt~rnal (u~Uons Of a •UM. 
ll/ r. t~ICI'&C, tn ••• 112202157. liar fl? eltUUSft~ a r equl r-nt tor ~000 drstn~etor ~ )~ uni ts 1111r 
_,111 c-netn1 vi\PI •ld·w-r tq.h. 'ortlle-tnc Uwa• of CJ~CPAC eunttlon r•Qul~·-"ts v 1ll 
conleln thts tn(oree~ton. further. 11nc• til~ • l no can lie ua.G Cor l end tn••~tc:tlon •• veil •• a 
vet•r •tne ct~CPAC ~ ta t'ls tnat "thtt r eautr.eant .. , •• tncre•~~ lly a ••e•tenttal a.aunt. " 
t:T trr ac r~u•••l!d prQitucuon tt .. • b• eonstcllld Oft • S to 1 rauo to CJ,CP&CFIT enrJ CI "ICPA':..,. 
r• t.,.rt t••lJ• 
$ 1 1'?•••M s t ocll Ca t of 1 Mar 6 71 O( ll1t &2 l'reeent ,root•tc:tton ~ch..,lll• IS : 

,,.,... e a::•• with Mit I ~ :;IUitr.TE rtns ln Solf.lle .. t 
A" l• 1:. : .... , 
•J:o: n · 

::At" I "•••••• 20 .000 

L L. L 

.... , 
tr.:a' 

EB-10o 

. : 
.. . 

50,0()() ,.. ...... ,._ •• 

')tl.O'l" r-r '"""'" 

Table 68A to 
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SE~o/ 
I !'11JNITIONS AVAILABLE FOR SOUTHEAST ASIA 

I 
I 
·I 
I 
I 
I 
I 

AFTER FY 68 

~UNITIONS DISPENSERS a / 

CBU- 33A •••..•• Ejector Sys 
TFDM-AP . .. • . .. Ejector Sys 
TFDM- MP ....... Ejector Sys 
TFDM-Frag ...•• Ejector Sys 
ROCKEYE II ...• C1uster Bomb 
DENEYE I, II .. Cluster Bomb 

DISPENSED SUBMUN!TIONS b/ 

BLU-45/B • ••.•.• Anti-vehic1e land mine 
BLU- 46/ B . ... .. Bomblet 
BLU-47/B ....... Bomb1et 
BLU- 48/ B .. • .• •• Bomb1et 
Mk 118 MOD • .. .• Anti-Armor Bomblet 

MISSILES £1 

AGM-12E 
AGM-53A 
AGM-65A 
AIM-47A 
AIM-5~A 
YRIM-66 A-1 
YRIM-66 
YRIM-67 A 

BULLPUP (See AGM-12C) 
CONDOR 
MAVERICK 
FALCON 
PHOENIX 
SM-1 (MR) 
SM-1A (MR) 
SM (ER) 

a/ -See ~ables 69 through 74 
~ See tables ?; through 79 
~/ Se~ tables 80 through 85 

I 

I 

EB- 11 

. . 
t! L L L 
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.. . 

Annex B to 
Appendix E 

I -

... 
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--~L 
~ 

MUUITIONS l>ATA SHEET 
DESIGNATION 

•••u CIIJ-)]1& . .... 'l Plll-&1"' AI 

Slit I Cl " " 
Ullf . 

WEAPON CHARACTERISTICS 

IAUI&O J) aw..511 lTUI AI 
fiUU e 111 MIA•) pep &I"' 

flit II ...... u 

TABL:S 69 
DISPENSED MUNITIONS -yll'SDR PHYSICAL CMAAACTERISTICS 
tae• lli&Tll 1l\l.T la 

&r•• UaS.&l OIMaftl 15. ) 111 (wittlll 

SPU 16. 5 Ul (M&Itl\l 

lUlU 

PERFORMANCE CtiARACTERISTJCS 

u.a 
&UITnt 

•u•n 11111 

ULL JIQ. aa.t, a...UU., tr ..... uu .. accaun 
UTIIL lll& 

I..AUNCH CHARACTERISTICS 

SIISPUII. 

DCLIYUI 110• 

ULUSI-

L .. ITUIOI S 

DISPENSER OA TA FUZES 

IW-'"' .. \N tr1ll u..-- ...racv-u.. 
~~~~rnsq 1 ''"' ,... _, ter 
a t.o\&.1 • t ,0. 

OPERATING SEOUENCI: 

REMARKS 

AI &aU•te .. ele &.-.. 111 .. 

~~~§~b] -

l L L L 

,, (lllll·l ,.,, 

USING AIIICRAf"T 
r-aoo 
' ·lO!t r-'C: 
r-w 
.. TA 

STATUS ~., 

--. .. ,.,,. 
100 

~· 
...... "' 

EB- l la 

. : . . 

' 

Table 69 t o 
Annex B to 
Appendix E 
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MUNITIONS 'DATA SHEET 
DESIGNATION I 
IIOHL C.IJ-

IAQ tr !M-AP a/ 

SlltiCI UIW' 

IIUIJ. 

WEAPON CHARACTERISTICScorua lu. 
I 

.. tllll )S.O ·~II !PIICAP OrftMee 

FlLLU IIOX 

Flll11C ...... 

llLL lliCI, rr..-... u .. 
LUIA&. .... I 
LAUNCH CHAAACT[AISTICS 

I 
sn•nu011 u• •• JO"' 1,... .111 

I 
DlLIUU 11001 L.- l .. al, u,ll ..... 

I 

;... 

TABLE 70 
: DISPENSED MUNITIONS 

CATJ.GORY PHYSICAL CHARACTERISTICS 
11111:11Sl10 IJ'ftiiC 
TAHITI LUill 1)9.T U .Ill 

AI'M --·-- ) AaU•.-ra~ DIUitll 15. ) lt1 h141e 

s•u 16.5 1a t 111.-t 

tltiiU 

PEAFOAMAHC£ CHARACTERISTICS .... , 
ALTITIIDL 

FLIUt TJ• 

accnau 
'r (SIIIll S .. YI 

USING A!RCAAF T 

P- 100 
r-105 
r-ae 
P-lU 
'-TI 

ULUSt IDH tv~, .,..__ • ~ 
. I 

LIIITITIOIS :ZOO IL\a ( alai, 8(!0 IL\a ( ... t ' C ' • 
I 

Deue-- tor a.--s. cU71ate • rel-• 
I 

STATUS ~~ DISP£NSER DATA FUKS 
SW•J7,r& 10 -., MCtt 
•UA 8 ..Uolu lle•UIC 
•e " P-l~t.u. 
IAeb ...trold: la ~Jllldr&c& 
•UII U.&IIUU1N flu ... 
., .. •- 41elleJM at 
ejeeu ... &Ad~ ~ol4 
MJ 'e~a .._ .... (12 
cr•""" .... , . a,..t 
ejecu cr- 10 n 
...urolct. • 

REMARKS I 
a/ taeUcal Pljll._ DSI,__ IIIUU. &aU-hr~ 

I 
.Ill t, ..... -· ..,. laU •-u.. r-t.l• '"" a.-u .. liD earl'S ... 

r---~'--~---· -
kfdill} I ft~ 2] _ _ 

10 1-13 

~~· ----
3~~ 

EB-llb Table 
Annex 

70 
B 

Appendix 
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TABLE 71 
MUNITIONS DATA SHEET OISP~NSEO MUNITIONS 

0£SIGNATION ifflfjfldw- PHYSICAL OWIACTERISTICS 

IIIODIL CJIV- Ull h U9 .T Ill .... !nil-liP v ..... __... 
DIAIITII 1~ .] le ( wS..l &aU-\erlel. 

stnla OIU -.... 16 .~ Sa (llelll"l ,... . I SPU ...... wtl lllt ~ 111 

WEAPON CHARACTERISTICS corua 1'- PERP'ORMAHC£ CHARACTERISTICS 

IUnu 1100 ~Til t i!PiaU' 0,....... lUll 

ru.ua M.UTIK 

Fill II 1.,.., P\IUT m• 
liLL lliCII. ·~ .. ., ...... rr._.sau. ICCIUCT 

U h &l &U& 'a (llaaLI SaoTl 

LAUNCH CHARACTERISTICS USING &IRCitAP'T 
P•lOO 

SDSPIIII .. u• l q ... ,.,.. 11IU P•105 
P-IC 

ocunn liON LoDw l"el• lllCII .,._. 
r.w 
A-TA 

IILUIC- ,.,~ .. ~, ........ 
LllliT&1'10111 200 ltw (ual . eoo ltu (eul 

•••• 
OISHNSER OATA FUZU STATU& ~' RU-'1/A- 10 .. , . . ... 

wtua ...uetu M • lllc . uaa.,....... 

_ ...... "' 
._, 

OPERATING SEOUENC£ 
" ,..._,, u. .... ...arold ' 'ww u ......,._ rr- .-. ot u.. •..,.U'- '"' .... &o ...- • 
• •&A vM. Or•- .. .._s. •' Ule tM~ •~tr eu~. 

REMARKS 

a/ tacUc&l rullt.n OS1,..._ llllalU--.JU•,...,._ 

kfE~·;~~bJ E ~ ; 

·- JIUDaiiiOJD 

- . 0--t ) - : ~0 g l 
w.mvu».a. 

IIIL%1 ~-

· EB-llc Table 71 to 
Annex B to 
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MUNITIONS DATA SHEET 
DESIGNATION 

IIOML CB~ 
IUl trill rrac loe~et 

I srattcr uur 
IUIIIf . I 

I 
WEAPON CHARACTERISTICS 

I 
liAIItfU -.o ILD-&all 

'ILUI U 
I 

na••· I 
uu ace•. 11 .. " ... rr ..... uu.. 

I 
UTil&l lUI 

I 

LAUNCH CHAAACT£RIST1CS 

I 
SUSPUSIOI 

I 
MLinat 11011 

1 
llUISI "fft 

I 
LIIITITtOIS 

I 
OISPENS£R DATA 

~-n/& ~UTlH ~· 250 ,., ... , . 

l 
I 

I 
OPERATINi SEQUENCE 

FIEMAAKS 

TABLE 72 
;... 

DISPENSED MUNITIONS 
~~~lfD PHYSICAL CHARACTERISTICS 

~ .. lil'l u•r• 1]9.T 111 
&ne _.._... 
Alatl•,.P-1/ 
_..,. •• 1 

DIUITU l'S.) 111 ( wtdUI) 

IPU 16., le ( 1Mlf1lt) 

nae•t T50 n 

PER,ORMANC£ CHARACTERISTICS .... 
A&.TITVIII 

n.IIII'T Tllll 

acnuct 

'1 (SJ .. Lt I.OT) 

USINa AIRCRA'T 
P-lOD 
P•105 
r...: 
r-111 ,_.,. 

STATUS 

r r.:-:-i··· 17 ~ 
·lctf:t · 1 ~ ! • I • I · 

D~ 

L. L L 

EB-lld 

.. . 

Table 72 to 
Annex B to 
Appendix E 
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TABLE 73 
MUNITIONS DATA SHEET DISPENSED MUNITIONS 

DESIGNATION : CATEGORY Ct.US'mt PHYSICAL CHARACTERISTICS 
ur~to-~urrace 

IIOIIL 111..=10 Cluster 8o1W' TllllfS UHfl 91.0" 
Ant1•tank/Y~1ele 

lAIII RCICitETE tJ Alltl•PeUOIVIel IIIMITU lJ.O" 

Sllfi Ct USI s,.. 28.0• 

.... .,. 1111111 ~00' 

WEAPON CHARACTERISTICS P£Rf'ORMANC£ CHARACTERISTICS 

II AU Ill 2~? lha~ e~•rc• ~oa&lttJ t l Wll 

nuu AU I Till 

,.till Tl .. lcluat erl , t•pect Cbo-Dletl Pl.IIIIT fUll 

l i LL area. Bl aat, rrarw-nt atton and apallllll acaun 
LUIIL IIU P1 (SIIIll 11011 

LAUNCH CHARACTERISTICS USING AIRCRAFT 

'•100 
SVUIIIIOII llo" 11111 r-105 

r.a.e 
llllfllf 1001 Dtwe/ cl lOe, 300 (t l evel r -111 

a-s? 
IUIUI 11011 Stlelr or •tncl• a-26 

l•7A 
Llll11fl011 '>00 ktl 

DISPENSER DATA FUZES STATUS 
~OCK!YE tt uses tfte MK1 11907 -111ea1 u -. 

Moo 0 ••..-nc.a cla•anell 
w111e11 ~~tnr•• a t tnt , .. , 
a nd r.aa eant..S toldtnc 1«399 .. ctoalllc:al u .. r 
fin.. rs .. lu&a ac:t1vat•• 
cutter to allow ba.ba to 
dt sparse . _ ..... "" 

DU£ 
toO 

OPERATING SEQUENCE 

REMARKS 
a / fln atablll&..S , 2.2• dla .. t er, MK118 ~ 0 antl•ta~ ba-blet 

... 

r 
~ ~~~~~~~--!fr -

• L 

S§~ 
EB-lle Table 73 to 

Annex B t o 
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--~L 
~I 

I 
MUNITIONS DATA SHEET 

DESIGNATION ., IIOO(L .... !lf'.,ETt l. IJ 
I 

SUJIC£ 11511/Trt•lient ,.. 

IUIItf . 

I 
WEAPON CHARACTERISTICS 

liA .. UD 
I 

Antl•tenll: Ant t•penonl'el 

'ILLU 
I 

Saa Re .. rll:s ~/ end Gl 
I 

'IIZIU SM R-ns ~I and G1 

liLL IUCII . , 

U TIAl Ill& 
i 

LAUNCH CHARACTERISTICS 

SIISUISIOI I 

OlLifUf .MII 

' IILUU 11011 
I 

LIIITATIDU 

I 
DISPENSER DATA fVZU 

TABLE 71.. 
DISPENSED MUNITIONS 

CATEGORY 
.&tr•t o- •urrace 

PHYSICAL CHARACTERISTICS 

Tutlfl ar .. del\lal LIHTI 
entt-tena atne ( J l 
and entt-peraonnel 
llineUI > 

DUIIITrl 

s•.u 
ll[l .. t 181 

s~·~· Ract• nculat 

PEI"OAMA .. CE CHARACTERISTICS 

lAIII 

AUJTWI 

r&.lllf TIJII 

lCCOUU 

-~ (lti&U IUtt lt-11:111 und•r tanll: toe\ln 
H·ll:lll on t read 

USING AIRCRAFT 

&11 USIIDSM ttr/ ettlcll: al~ 

STATUS 
hOCJtr.n: ttll«1 Mod 0 
dhl"!nser or TFtlfl ~I 

ODa'E t : 
tnctneertnc de•~lo~nt 
lldtlet H "'~" $ 1 

Ttl• TOll ITarcet dlltecunc " '" ..... ~ J l 

diYt~e l 1t lllrtll)' lllectl•lt 
and dlffleult to dlcDJ 

SehNaled tor tn?elitory nn 

-.... .. ,.,. 
If() 

OPERATIN~ SEOUENCE 
Air de l t•ered rr~ ftt cn 

' 
perfor.ence at rcrlft 

I 
REt.IARKS I" PPOJ W·l26 , 6.002.Ct>. 0'>.2 
~~ ~ln•l de•tcn ~t t•J.et .a 
$,1 Fundln& I CIIHUle, Dtlll\'1 l 4 lJ 

f'TM 8521: 
n67 S221t l l l ,S6 Cut l 
rY6ll l , OOOit 
P"rb9 3.20011: 
FY70 1,2001( 

I 
~I P!lJQ'[.J QJl!P't II 

Sub-unlt1onaa181, a-*-ttoa• 1 • ._., 2• dla a) • rttetUIC\ller ,,..,.. lona. doat~lo ,~, .. •-.n. 
entl;tana •t~ . l l near enu-pereo-1 trtll vtro at-snaiiiCI c:ftarc• 

I . I ' 

(i~~~ 
I 

Q:l:-- Et -
I i -! I 

EB-llf 

1!. 
I 

L L L L .. 

-
.. 

I 

J so:::-
~ 

Table 74 to 
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MUNITIONS DATA SHEET 
OESIGN.TION 

aODU BI.U-4~/1 

IAIIl .U.VII a/ 

$U,Itl USAT 

IIAI". H.._,..ll 

WEAPON CHARACTERISTICS 

rltltl ' 1~ KIA•3 

'VIlli ...,_Uc 

IILL RlCI. llut, tra~Mt~U 

TABLE 75 
DISPENSED MUNITIONS 

CAll GORY LAIID •·- PHYSICAL CHARACTERISTICS 
lllllr:""Clr·t-aarr-. 
TAIIITS LIIITI 18• (t1a e•\eDSeOI 

Dla.ITII t• ewaare 

s-• 
., ... , 19.1 1~ 

1•.25• (t1a t oldedl 

PERFORMANCE CHARACTERISTICS 

lAIII[ 

aurnm 
'UIIT TIWI 

ACC:IUCT 

UTIIA&. AliA u.or r-uau-, 8 tt eraur '1 tS18&LI SROTJ 

LAUNCH CHAAACTEAI.STICS USING AIRCRAFT 
r-100 

SIISPUSIOI u• h .. , ATUC Dte..-er 

OlllWllf 1001 Le•e!, 1500 ft al\1\ ... 

IIUASl IIOH tarutale dU..-ellll rau 

r-ae 
P-1~ 
P•Ul 
A•T.A 

UllfATIOIS 800 ala aJ.\, 6M U.U 

DISPENSER DATA 

JW.J61A Mlu )0 .au 

OPERATING SEQUENCE 

FUZES STATUS ~ac•r 0...1. Tul 25010J 

a.raued rra. o.- •...a c...~ ... 6f 
e11111 aner ·~ •-•. lalt• 

1 

O..WIIe\ ., 14, 12 .,. ;240 
._,., • ,...._Uoe• lot pet -tran..a 6000 

Dta..-e• ,... _.,. appnno~ 111 oao 

NO l bOOO I 

EJects- ••-• rr- IUU·-,6/1 • .,.,. . 1 u lCI 111 ~. i1, 92, 1.0, zoo or JOO aut .. Cftllle , 
pnee\ bafere .,_., off. l apee&. 11 -lp •erucaJ. .... uae ,._uaue ,_. ft, wUb dll'\ 
co-ersac ., eraur . 

REMARKS 
J/ ADU•W&Male Land 111• 

&. L. 

EB-llg 

L. 

Table 75 to 
Annex 3 to 
Appe:tdi x £ 

-. .. r 
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TABLE 75 
MUNiliiONS DATA SHEET DISPENSED MUNITIONS 

DESIGNATION 
I 

IIOIU &~.lJ-~~6/11 ~. 
PHYSICAL. CHARACTERISTICS 

•
1 

II;; fHJTlOI 
•• llllfl 1.195 ta 

I 
... , Aatt•Pereo..-1 OPe .... 

UHICI UUP 

IIAI., . 

WEAPON CHARACTERISTICS COFUII l'

III .. UD 

rllltl IIDI 

JUIJIC Coo\act 

11u arc•. ,..._..."uee 
I 

lUIAl &Ill 
I 

LAUNCH I'HARACTERISTICS 

SUIPUSIOI 

OIL Ill~' laolf 
UUASl IIOH 

I 
l i iiUITIOIS 

I 
DISPENSER DATA FUZES 

!W-J71l, )8.110 II'_.•• 
to'-&1 .. 11'-...... -a· 
to14, 8 J..U01 .. .._. "' 
10 •• to'-&1. 

OPERATING SEOUENCE 

OIUUU 0 .6 Sa , .. 
Wllllf o.Q961 (eec~} 

10 1~ (aaalfol4l 

P£RFORMANCE CHARACTERISTICS 

IIIII 

AU I fOOl 

JliiiiT Ttlfl 

ACCIIUn 

P1 CII .. Ll SIIOf) 

USIHG AIACRAF T 

STATUS 

010 I 

u s.,..,, .,.. ..stold •JM'- ~'- - • n .. uea. 

I 
REMARKS 

·~. 
"""--

I 

~ l 

t!.. L L L 
I 

a:E~- ---lb2:#8· ---

EB-llh 

. : 
L 

I . . ... 

Table 76 to · 
Annex B to 
Appendix E 
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TABLE 77 
MUNITIONS OATA SHEET DISPENSED MUNITIONS 

DESIGNATION ~AT£ GORY PHYSICAL CHARACTERISTICS 
~· aoen .. ~ ""nltton 

IIOIIl 111.11-lo?/11 T&lllfS Alr-to- Surt linn& 1.2?· 

lAir ~•ltl-purpos• 1r•nade ~nu-.. u r tel , ,..,_ DIMITCt 1 . 32. 
sonnel 

UHICI Antt•or.or SPU ....... lit lin 0-llSI 

Wf .APON CHARACTERISTICS Coni&M JT!M P£RFORMANC£ CHARACTER!$ TICS 

IIAGCAI •:.,nt eal anooowt cnarc• surr ounded t>y Ulll 
; rra, .. ntsnc • n• ll 

fiLLU AUITRI 

" II II ...... , ruan Tta 

U LL lltcl. Bleat • rra.-nu uon acaucT · 

UTWAl AIU ., (IIIIU SIIOU 

L AUNCH CHARACTERISTICS us.NG AIRCRAffT 

I VS'IISI. 

OUUUY IIOIC 

IIUUI .. IC 

Ulllf&TIOI$ 

DISPENSER DATA FUZES STATUS 
SW·)?/ A 
contai ns 12&o t r •naoes 
cl~•t•r~ sn 10 .. ftltolds 

Ornlopent 

a~aeatrr 

110 

OPERATING SEQUENCE 
Al t•pect. open .. ftltold eJect s ~~~·• O¥er a v !Oe or ... Attar t . l>e r reMO't Sa oapelh4 trOI!I 
lft~ .. nsroto s t aal l \ &tnc 
tor ~n• Sfta..O ehar t•· 

REMARKS 

L ..... L 

Clns deploy ol6ftl Vltt> •t•n~-orr 1•1• wn1cn pro.sdo opts.u- l l enoorr 

L 

. -) -·'-Q ~ 
'IC'I.I'l ....,.. ... 

E1 8 I :cE ~ .. 
~--

EB- lli 

L 

II&IIDOUI OPD 

Table 77 to 
Annex B to 
Appendix E 

... 
[ 
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TABLE 78 
;... 

MUNITIONS DATA SHEET 
DESIGNATION 

..OIU awl...n 
I 

IUl P1lAO ntJIOLI .,_Uf 
I 

SliYICI OIAP 
I ,...,,, .....,._u 
I 

WEAPON CHARACTERISTICS 

..... uo 
rti.LU 

OISPENSEO MUNITIONS 

•mJY•o• 
u ........... 

PMYSICAL CHARACTERISTICS 

Ulltll 

IIMUU 1 .~ Sa ,, .. 
IIUIIf 0.25 1'11 

PERFORMANCE CHARACTERISTICS .... , 
utnna 

runu ~" suu.uae, _ ur-.nt. ••~u
AU \enou• ..-rau.. 

ULL IUCI: l'u.-..au.. 

F\IPT fl"' 

accaac' 
I 

Lltlll AIU 25-)C) rt 
I 

LAUNCH CHARACTERISTICS 

I 
SUSPIIstoe 

i 
HU'tl' - Le•el, •llot.Uee u .. 
ICUAS~ ~ ~ Dla .... a .. ra\N 

LIIUUTIUS Mad 1 . 2 

I 
FUZES 

'• CSI.a.l SIIDT) 

USING AIRCRAFT 

w • ...,, riU. 150 n at.a\1ou 

DISPENS(A DATA 
I 

IW-J7 lA C trill) wlU -
\ala 2090 ... ..._" 

a,u.,., 8JIU~ 
ro, ,_, (MW) .. ._UM 

STATUS lle9oel.,.._ 
........... , C.,. Pall 1961 

4D&UrteaU..o n 68 

..,.....u_, "" 

-·"''" 
OPERATr SEQUENCE 

REMARKS 

I 

I 

SErb 
EE-llj Table 7e t o 

Annex E t o 
Appendix E 

...1 ' ; ! . -
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TABLE 79 
MUNITIONS DATA SHEET 

DESIGNATION 

IIOML 'lr: I I ll Moe! 0 

I &Ill 

Stitt tt 11::11 

IWIIIr. 

WEAPON CHARACTERISTICS 

11 ... (&. 

ru.u• 
,.till 

IILL lltcl . 

Uli&L &Ill 

LAUNCH CHARACTERISTICS 

SISPUSIOI 

lllLIUit lOll 

uuasr ""' 
llllflftDIS 

DISPENSER DATA 
NY.Itf:Y~· II u~•n t n• I«? 
,.,. o .. _,, ,..,. •• .:. dttpeftler 

wllh ~118 Hod 0 ~o-el•tt 

OPERATING SEQUENCE 

REMARKS 

1. . L 

FUZES 

L 

OESPENSED MUNITIONS 
CATEGORY ot,pen• lfiMYSICAl. CHAAACIERISTICS 
~nttlon/Alr•tO·Sur ae-. 
l&IIITS Llllll 
AIIU•tanll 
AntS· P"rson,.l DIMUU ~ .2• 

, .. 
VIII If 

PERFORMANCE CHARACTERISTICS ..... 
aunnt 
FI.IUT Till 

.unuct 
Pc CIIIILI SIIOll 

USING AIRCRAFT 

STATUS 

EB- llk 

' . 

Table 79 to 
Annex B to 
Appendix E 
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TABLE Bo 
MUNITIONS DATA SHEET GUIDED MISSILES 

DESIGNATION 

~IlL Ar~lS1A11 
I 

•••r en~ 
I 

UIYICl 11511 
I 

ua., . Marttn 
I 

I 
WEAPON CHARACTERISTICS 

I 
IIAHUO l?W O, 6)0 l.,RI 

I 
' ILlll Co., 1 , 17d~o£1 

'UII IIi I 
IIH tlltlt . lllaet a Jl'rec 

LUUt aaul 
LAUNCH CH:f'RACT(RISTICS 

SIISPUSIOI I 

onrnn ••ot 
IHUU •aot 

' U•tflliOIS 

SArtn l 
GUIDANCE / 

'ltUUICI 
1;~1\10. ? ... , 1-ballld 

IOOST da~ l ln&. 100 • 1 
ranee. •t••••• to •tc etd . 
tiiOCOUUll 

l(IUIIIIAl TT/c:-M 

I 

CATEGORY Ml6SIL£ 
A: r-co-611rtect 

TAll US 

PHYSICAL CHARACTERISTICS 

' •J:Mil or aoblh 
potnc urcecs 

UIISTI 

OIMUU 

SPM 

llll&ltT 

166 ' " 
17 ln 

5) In 

1871 lb 

PERFORMANCE CHARACTERISTICS 

unr )S - 6lt 101 

ALTU11U 2000 • loOOOO r t 
SP!III Mad'! ) • 6 
FUIWT Tlllt 

ACC .. lCf 10 t t C!P 

P1 (SII&LI Sl11fl 

USING AIACRAF'T 

e«mttnu0111 •Uill e Ytdeo .. ta recoHMil on 
1e. rua tn alrcnrt pod . 

Pocl wt lo60 n, 11~ l one, 17 411Hur 

MDPULS&ON ! STATUS 

''" Llquld roeket , pr.,.eM
ed dUal thraac J l 

•IlL 

Ulftf 700 11> 
lt.o'l lb 

150,000 lb-see cocal urpQll• 
300 ••c coeat between ourna .... u . 

llna.oPMU'!' l i t ).- ltQ P'T 68 

QUAI.l 11CAT1011 Iff! )Q rt 6~ 

onrno11 '-Q n 1!.9 
,_,IDUCtrOII IOC )Q rr '70 j / 
5eht«Ula no' y~t ••talllah~ 
a-. alii. ITT 
D&Tl 
000. I 

OPERATING SEOUENCE 
lleadtnr:. t

1
ntU a 1 a nd tlnal c"'t .. altlt\&de , and 1114rtne ch"'n procn...., ••rore l aunch. c-aot 

IU14anca y• .. \a 111111 OIIPlJ\1 fUCII\. TV/ e-M ~Qt .. nce 4VPUII ur.t nal phaae. 

R(MAAK~ 
J.' ro~erly Ult-11-ll 
ll' cscr l c-tn• ahape charr• allld t?ul v lU. 8 pt lln•r •N ... eaerc• 
~~ PBlN-101 ac~lla alterna~• 
~I [st. 11ro..acuon con U 160-6~,000 
~I Prapac&aled, tvel and o~14tJ•r 1n aaperata alu.taa. l l addera. D...ad tTP• ••• ••n.retor• ror 

riO • •wlaton. Chlorln• Trtnuortoa !CTJI'l, a taed 1\,..,.auna ruel llll"·ll, 700 pua clla•&<~r ..... ~.. - _- ~ 
=-~~:' -

------~~ ;,z;.~ 

~-
-

EB-111 Table 80 to 
Annex B to 
Appendix E 
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MUNITIONS OATA SHEET 
DESIGNATION 

ltODll .1Jii-6SA 

kARt MA~EilCX 

UIYIU USAF 

Ulllf . Killilea I IAA I 

WEAPON CHARACTERISTICS 

IIUIUO Conlca.l abope4 cnar,a, 200 111 

' l l lll aa 1) co.p·ll 

r11115 conc.ect 

IILL ltCI, llaat and tr .... n~tlon 

UTIIAL AIU 

LAUNCH CHARACTERISTICS 

ltUASl lot( 

li•ITUIDU 

TABLE: 81 
GUIDED MISSILES 

CATEGORY 
Alr-t.o..Sw:taca 

UIIUS 

PHYSICAL CHARACTERISTICS 

lllltl 7~ ln 
S tructura .AI\M 

DIAIIITtl 

SPU 

WUUT 

lO 1n 

)1 lft 

) 61o 111 

PERFORMANCE CHARACTERISTICS ..... , 
ALTJTIIDl 

Plllll T T ltl( 

ACCUIAU 

Pr (SI .. Ll SKOTI 

USING AIRCAAF T 

P-10, 

T...loC 

'111 

GUIDANCE PROPULSION STATUS 

.. tUYIIC"I 

IDCIST 

•tKOutst 

TU•IIAL 

TV l.ocke4 on 

" TY 

OPERATING SEQUENCE 

IIOOIL 

ntltrST 

110. I 

TeleUilOll conuaat u acllar sa 1-- tar .. t ..,. ataaUa 1.-4. Ga~ Yl6a0 ccmuaac. 
tracka prOYtdaa .a~\10 IUldanee. 

REMARKS 

L 

~_;:-:. --~ -· - .--

EB- 1lm Table 81 :o 
Annex 3 to 
Appendix E: 

L L L . 

. , r. 
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TABLE 82 
MUNITIONS DATA SHEET GUIDED MISSILES 

DESIGNATION 
I 

llotel Af~..lo? A af ~ 

UA( I 
UIUCl USAF 

I 
IWIIF . HUlMe l ltoclol SOl 

I 
WEAPON CHARACTERISTICS 

llllhiUO 

HUll 

FIIZIIC Prost•n' 
I 

IILL •n1J 
I 

LlTIIAL UU 
I 

LAUNCH CHARACTERISTICS 

I 
SVSP£1SIOI 

I 
OU lfU' IIOOl 

HlUSl 11011 
. I 

L 1111 TIT lOIS 

GUIDANC~ 

IIICOUISl s .. t-Mt ,.,._. 
1\calJIC : 

TU•l lll &•l-eotlM I"MU 

"-'ftC I 
oPERATING SEOUENCE 

CATEGORY 
Alr·to-ur Taaens 
Alrerart 

PHYSICAl.. CHARACTERISTIC 5 

Lfi&TI 150., In 

DJ .. lTll l) . S ln 

SPAI )).0 In 

llll51f 

PEAf'ORMAHCE CHA"ACTEAISTICS ... , 
unrac 
,.., .. , T111l 

ACC11UU 

P1 (Slllll S•DTt 

USING AIRCAAF T 

YF-12& 

STAT US DSri:LOIIIIft V 

nftloltf ~. •U.'-
1- 1 

!MIL l51•U•JI•l 

100. I 

"luUe a.:...r tracu ...,.." t~Uth4 uo-10 , .. .,. en.n' ,..tlMhll tre. ur~. traeiU .. 
hoed -unUct on rr- CJI'O ,,_, ... ,....ortto..l -•qatlOft •~&Ill U.-1• to aeeeloratlOD 
con\ro! •r•~· 

I 

c sa 
I 

EB-lln Table 82 
Annex B 

to 
to 7't 

I 
Appendix E 

t ; r • . ' · 
L L L L L -- ~ - -. ~ . l . L . 

' . ~ r• : . . 
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TABLE 83 
MUNITIONS DATA SHEET GUIDED MISSILES 

0£SIGNATION 

Ull( r HODUlt 

SUUU USII 

IIAIUF. Huchee 

WEAPON CHARACTERISTICS 

liAIIII(AQ 

FIUU 

'VIII' 

Ht 

ProtlllttJ 

llll IUCI. 

HTIIA~ UU 

L AUNCH CHARACTERISTICS 

Sll\,tiSIOI 

OHIYllf 11011( 

CATEGORY 
Alr-~o-•Lr 

TU5US 

PMYSICAL CHARACTERISTICS 

UKU 156 to 
4Lrc tatt 

OIMUU l'S ln 

I'll )6 lft 

IlliCIT 1000 lb1 

PERFORMANCE CHARACTERISTICS ..... , 
&UITIIOI 

&o 8 llet ('eteettonl 
50 aU•• (uro ranee! 
Sl.-80000 tt . 

FUUT Tflll 

ACCPACT 

Pt CSIIILl SIIGTI 

USING AIRCRAFT 

P'·lW 

•r'uur •oot •••J'l,. u..ut- l aiii'Ctl u ua 
•IJI!~I VI , Jill •epara~. !(~I . 
lll lf&TIOIS 

GUIDANCE 

'lt~AUICII PQla•-do_,l•r 

IOOST 

IIIDCDUISl s .. a-aett•• 

U lJIIIIAL AcUYe 

OPERATING SEQUENCE 

REMARKS 
AI fCII"'MtlJ' AAI! .... ll 

l L.. L 

PROP\A..SION 

T"l Soll4 IIOdlet. 

IIOaL 

naaST 

EB-llo 

L 

STATUS Pl\OIIUCtt OI 

Table 83 to 
Annex 3 to 
Appendix £ 

. ~ . ~ r 
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TABLE 84 
MUNITIONS DATA SHEET 

DESIGNATION I 
IIODll ~"-lA 11«1 

YJIJM-66&•1 

.... T UITAJI I 
SU,lct 11:;11 I 
IIIUr . CD/PONOI& 

I 

SM-1 ( !«) 
Y1Utto66 ( ) 

W£APON CHARACTERISTICS 
I 

V&tMtiO Mt eonttnuvaa rod 

rJU.U I ruzuc; Pr011t1Ut1 .,.. ~act 
I 

uu. •tc•. Bl~n and r,.....ntauon 

Lltllll UU ! 
I..AUNCH CHAAACTEAISTICS 

I 
sn•us101 11Xi1. ~«13 . or MKn La8MMr 

otunn .11011 

IHUU IIOIC 

liiUUUOIS 

I 
GUIDANCE PROPUl.SION 

GUIDED MISSILES 
PHYSICAL. CHARACTERISTICS 

~IUTII 1 ?&• tor jboUI 

OltMtftt 13·5" ror bo~h 

,,.aoon-1 
Tall 

1111 .. 1 

z3• rar both 
• 2 .6" ror both 
12~ tor the BM-1& 
J~P.Of for tfte BM·I 

PERFORMANCE CHARACTERISTICS 
Slf-U SM•l 

.... , , .,., l?.SD zsaa 
l •lnl ZOOO 10 3000 J'd 

AUITnl I MSI 65 I' 89 1"1 

( llint S'u~.c• Svrtace 
JUIItT fl .. 

acc....n 
,I Cllalll ~lOT) 0.6 

USING CRAFT 

S..U tl\1,.1 DDC 
IU 

STATUS I Slf•U 111-1 

PIIUVICI I IOOST I 

OPERATING SEOUEHC£ 

nH SolU ~1- 90" 1mllt 
Mi\ Dml 

... tft99tltory end IWOCtletton ~~e,..ul•• 
Oft ~~~ .. rt•• 

-1-ITY 
.DATI 
110. 

Launch tnto ill Ul..saauac .... ., 11, .. and 11- on rttlect.C enem rr• urret 

I 

REMARKS 

EB-llp 

L . l.. L L 

! : I • • 

Table 84 to 
Annex B to 
Appendix E 

i. - '--
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TABL~ 

MUNITIONS OA":"A SHEET GUIDED MISSILES 
DESIGNATION IIIM.t Sert .. 

IIODlL 3M ( !JI I ! ' Yfll"·61A 

I!AIIl ~ 

SttYI Cl 

IIAIUf. Otneral o,n.atce'P~ 

WEAPON CHARACTERISTICS 

II A Ill flO liE Cont 11\UWI Rod 

rJLtU 

llU lllCII. 

LlliiAL AIU 

LAuNCH CHARACTERISTICS 

SlrUIISIOI 

on. 1 n u 110 H 

lflUSl IIOOl 

LIIIIUTIOIS 

GUIDANCE 

,.HAUICII 

IOOST Vtnc e«~Uol •o cap. 
•ure 

IIIOCOUISl e... rldtna ~llo 
C-BarHS raoar 

TliiiiiiAL 1-B.ft4 CV S..t•eOt• 1ft"_,,. 
OPERATING SEQUENCE 

CATEGORY PHYSICAL CHARACTERISTICS 
Kl3Stu:.Surtaoo ~o 'l•"•t• Tl15US ur • • 150 lnchn 

DIM!tTU 1 J , 5 1,~, .. 

SPU I rtn) t) lneh .. 
f taU) llt . 6 . Inch .. 

II[JIIIT 

PERFORMANCE CHAAACTEAISTICS 

..... ( Mu) An .. 
( lftn) 8.000 yc! 

ALTl1UH lMul 8o.OOO tt 
IUn so rt 

FUUt Ti ll[ 

AttiiiACt 

Pa CUNU SIIOll 0.6 

USING CRAFT 

PROPUlSION STATUS DliUIVfh 

Sol td """'"'\ant "-'"' ue 
wet.atner 

"" llllotl 

tuun 

Curr.nt HT ••••llo ln v .. •tll ~· 
tell DW11 ~y till I SIC f !JI) •l tb llfOO. 
dunton IM1.. !I 

IIUUI .. '" llu"-. tnt.o x ... ftd ell tnt•~-.,.- on t hl _....., retlee•eo r""" u•o 
••"I••· 

R[WARKS 
! ' 91 I P I• St.anelal'll lll .. 1te I b t ln4H llonp) ( nm1·6TA l 

EB-llq 

l 

r",... -. ,.... I •o • , • ~-
1 ·t· ', : .... ..... '=' ... ::·: /1~ ........ ,_. . ... ' ~·I ... , ..... " : .~ .. . 

r.::::· ) ) . , .... ........ 
" :. 

·· ... ;; l ~ •.• ., .... . , .... . 

Table 85 to 
Annex B to 
Appendix E 
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PRODUC!lON sCSEDULES FOR sELEctED MUNITIONS a/ 

Mk-84 
M-118 
CBU-24/29 
AGM-45 (sHRIKE) 
AGM-62 (WALLEYE) 5" Gun & Spin- Stabilized Rockets 

a/ See tables 86 and 87 
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1. . 

T . -

, (::~! ....... 
I a· . .... Al.: '.,1. 6TlOJI 
••• t'Jit•l \'""~ 
:,t~ : I~Jil *"'-'"' 
; a,-..,. •w11sKoem 
r.IIUIOI f'IIIF 
Jt.t.~ VDr.• ~ 
Hncn 

~~
~1,.11 
I l ' :IM I U OC&~t()ll 
r •• U QrOITtett: 
tLLI .. I<Y ~ 
I'AI;OOI ~n.IJIRDII.r 
UH.II~IT<'IIF. 

b .. ~.,.,.. · 
l~fllllr.~l 

~!"" t~. 
A;IM HI.CCATIOII 

'll•urcut•"'•· 
o•.u f>Jlt ~""' r•:<M MI.QUIRt>l'-11! 
t..lTU Ottuaf. 
tlli.IYUlT '111fT 
II+:I'ICIT 

~..:f.oo 
~ .... STOC& 
I'IICIM &Uo.QCITIOI 
::t~c• 
UI'DIOJT!*r. 
l>t.LIIQIY ll<l'lf 
r"'-'UIIIPijUII
LIJ' U DIT\Ill: 
llf.LIUa Y IIQIOT 
~li'IC:tt 

K;~Y:.~'" l/ 
r .ea~~ &WlC IT 101 
WIII01T1111~ 
DD.liUIT aow'l' 
•tr.u~~ III.Oillllldllf 
I:.O'IIIOIT\IIIl 
lltLlftJtf 101ft 
OUICit 

n~~frMw"mm 
rACWO I UDCAtiOII 
WDDitl_.,_ 
OI:LIYDIY IIQIOT 
i' AC:.I a qtttiOI.., 
l ll DIOIT'JIIZ 
or.&.s Ultt IIQoot 
DU'Itn Ill 

! 
ICJioO 

•N 
~., 

!o,... 
10~ 
;,-~ 

!! 
12'-0 

1101' 
1}0"' 

8~ 
IOWO 
•no 

TA3L;: 36 
;.. . 

•utHOIUUTIOI 1'011 PtiODOI:TIDII 111:- ctralotn!U 

1967 

I""<' 

I !'X 
l70C 

&or. 
l:l'o~ 

'l"' 

2 ,..,., 
2100 
2100 

la?OI• IIOio" 1114" llU" lll.o,.. lll.o,_. lllo01lo IIW.J~ IIW.U IIW.l' 
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ANNEX C TO APPENDIX E 

NAVIGATION AND SENSORS 

a. For an aircraft to be an effective weapon the 
pilot must be able to navigate to a precise point to 
deliver weapons, operate reconnaissance sensors, or 
carry out other flight operations. This annex will 
specifically address the constraints navigation plays 
on using weapon delivery and recon sensors, and will 
tabulate available and de~elopment navigation systems 
and sensors applicable to this study. 

b. The fundamental problem in precise weapon 
delivery and recon operations is locating the target 
from the air. No matter how well the target is 
located on a chart or photograph, it still must be 
found again in a coordinate system relative to the 
air craft. Operations at night, in weather, over 
water and jungles, and in mountainous areas complicate 
this problem tremendously~ so much in fact, that var 
ious auxiliary sensors are a mandatory part of any 
modern airborne weapon system. 

Table 4 at the end of this section, page EC- 12c, 
provides .a summary of the sensors by types. With 
the exception of the inertial and air data systems, 
a suitable computer, weapon delivery can be ac
complished as well as DR navigation. The presenta
tion for an air-to-air radar is usually a blip from 
which the operator can determine relative elevation 
as well as relative bearing and range of the target . 
With a suitable computer,. air - to-air weapon delivery 
can also be accomplished . 

c •. Because of technical restrictions, it has been 
necessary to optimize airborne radar, for either the 
air-to-air rol~ or the air-to-ground role. Consequently, 
an air-to-air radar usually provides a poor ground 
mapping capability, and vice versa. Current developments 
in multi-mode radar are designed to overcome this _problem. 
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d. Tohe accuracy of a radar system is i~herent ly 
limited hy its antenna beam ~idth, the trans~itted 
pulse iength, and cathode ray tube spot size. Current 
fighter radars which have about a three degree beam 
width cannot resolve targets which are less than 
about 5o mils or one-half mile at 10 miles range. 
While 'smaller targets may be detected, their r~la tj ve 
size b'ecomes indeterminate, thus complicating target 
recognition and acquisition. The technique of doppler 
beam sharpening, which all use electromagnetic . energy 
in some form, and are thus basically range limited . 
Consequently for these sensors to be of value, the 
target must be within range as well as within line
of-sight . The maximum useful range of the sensor 
thus defines a target gate into which the aircraft must 
ente~ if the sensor is to be able to see the target. 
The range of weapon release defines a minimum range 
~ith /respect to the target. Between these two ranges 
the target must be detected, recognized, and acquired 
(DRA) . The pilot must then maneuver the aircraft to 
converge on the release point and be in the correct 
delivery attitude at release. The time required to 
accomplish this sequence of activities defines the 
mini~um acceptable target gate for a particular sensor, 
which in turn defines the navigation system accuracy 
r9q~ir~d. Thus the navigation/sensor combination must be 
considered together. This· is especially true of shor~ 
range sensors such as LLLTV and FLIR. 

k. Ther~ are obviously some alternatives to this 
dilemma. First, the aircraft can fly slow to increase 
the/ time available. Second, a homing device can be used 
to compensate for errors in arriving at the correct 
rel'ease point. Third, downward or rearward weapon 
traljectories might be used. Also using a second man 
to joperate the weapon delivery system can reduc~ the 
burden on an individual pilot. This latter factor is 
especially true for night or all weather operations 
when flying the aircraft is a full time job. 

I f. Most of this also applies to armed reconnaissance 
tactics. Should a target of opportunity be found by 

r the sensor, the problems of DRA and converting the 
a~tack still exist . Even tactics for making a second 
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I 
=;ss at the ~ar~et (assurrling ORA on the fir~t pass ) 
~i!l still requ1re a sy ste~ to remember the target 
!ocation and a highly accurate short ter~ navigation 
system to bring the aircraft back in position t o 
a~tack the target. 

g. For mi litary use the most desirable type of 
navigation system is one that is com~letely self
contained in the aircraft, that is, it does not 
nged to rely on ground radio transmission or other 
external references . It is also desirable i~ many 
instan~es to have a passive or semi- passive system 
( i.e., one that does not radiate). However , t he 
overriding criteria is still accuracy, that is, 
sufficient accuracy to put the aircraft within t he 
target gate of the target sensor. The following 
paragraphs discuss current and projected navigation/ 
sensor systems with respect to the criteria just 
.outlined. 

2. (C) Inertial Nayi~ation Systems 

a . A completely self-contained, passive system 
which can provide excellent short term navigation 
position, heading, vertical, and velocity information. 
However, it has a characteristic oscillating error in 
all channP.ls which contributes a substantial ~~certainty 
in the absolute values. In addition, the position and 
heading loops are a function . of gyro drift which causes 
the error rate to increase . Thus, position error is · 
approximately proportional to the square of the t ime 
since alignment . In most inertial systems a read-out 
o f instantaneous velocity is not. available, and the 
computed velocity is not accurate enough for weapons 
d':.>livery. 

b. Several developmental approaches are being taken 
to compensate for the position and velocity error build 
up in pure inertial navigation systems. The F-lllA 
Mark II navigation system will incorporate advanced 
computer routines to process the inertial system data 
along with external position and velocity reference 
data. This optimal filtering technique will bound t he 
system errors to values better than any of th~ i ndi
vidual system errors . Ot her approaches, now in advanced 
development, wi ll integrate, various combinations of 
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cele3tial, radio~ inertial, and doppler radar tech-
niques/ along with optimal filtering to achieve an 
integrited navigation/ weapon delivery capability. 

c . ·The following table lists current and develop 
ment ~nertial navigation systems and some performance 
characteristics : 

I 
SYS!3M 

I 
ASN- 48 
AS7'l-W8 
ASN-4-8( MOD) 
ASN-56 
AJQ-20 
AJN-i4 
AJN- ~i4 
ASN-147 
N-16 

I 

I 

AIRCRAFT 

F- 4C 
F-4C 
F-4C 
RF- 4C 
F- lllA(MKI) 
F-lllB 
F- lllB 
F- 106 
F-lllA(MK2) 

3· QC) Airborne Radar 
I . 

DATA 
SOURCE 

Oper 
Test 
Test 
Test 
Goal 
Goal 
Test 
Test 
Test 

POSITION 
ERROR 

6nm/hr 
3.5nm/hr 
2.5nm/hr 
1.9nm/hr 
2nm/ hr 
2nm/hr 
1.8nm/hr 
0.9nm/hr 
0 . 9nm/hr 

VELOCITY 
ERROR 

30fps 

8fps 
3fps 
3fps 

a. Airborne radar systems vary considerably 
according to the ir part i cular functions, which include 
airr to-air, ground mapping, vertica l navigation, ground 
spe.ed determi nation, beaconry for station keep i ng and 
IFF, and missile gui dance . Table 5, page EC-12d~ 
suJmar izes the basic types and functions of airborne 
r adar systems . 

I 
/ b . Forward- looki ng airborne radar (FLAR) is a 

self- contained actively radiating system which pre
sents the radar returns to the operator on a cathode 
ray tube. The ground pre sentation may be either a 
stant range or a ground r ange radar map of the area 
b~ing scanned. The operator must interpret the scope 
picture to locate the target . Once l ocated, the 
relative bearing and range of the target with respect 
t6 the aircraft can be measured. With a sui table 
computer, air - to- ground weapon delivery can be ac
complished as well as DR navigation. The presenta
t)ion for an air-to- air radar is usually a blip from 
which the operator can determine relative elevation 

I 
I 
I 
I 
I 
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as well as relative bearing and range of the target. 
~ith a suitable computer, air-to-a ir weapon delivery 
~an also be accomplished. · 

c . Because of technical restric tions, it has been 
neces~ary to optimize airborne radars for either the · 
air-to~air role on t.he air-to-ground r ole. Consequently~ 
a~ air-to-air radar usually provides a poor ground 
mapping capability, and vice versa. Current developments 
in multi-mode radar are designed to overcome this problem. 

d. The accuracy of a radar system is inherently 
limited by its antenna beam width, the transmitted 
pulse l~ngth, and cathode ray tube spot size. Current 
fighter rada~s which have about a three degree bP.am 
width cannot reso lve targets which are less than about 
50 mils or one- half mile at 10 miles range. While 
smaller targets may be detected, their relative size 
becomes indeterminate, thus complicating target 
recognition and acquisition. The technique of doppler 
beam sharpening, which just finished the exploratory 
development phase, will overcome this problem for most 
of the forward look area. 

e . At very short ranges the radar presentat.ion can 
become so cluttered that it is extremely difficult to 
interpret. Another limitation for low level operations 
is the low grazing angle which sharply reduces radar 
effectiveness at low altitudes. While current attack · 
radars are suitable for nuclear delivery, they do not 
provide sufficient resolution for high accuracy 
convent.iona l bomb delivery. 

f. Table 3, page EC- 12b, lists current and 
developmental airborne radar systems. 

4. (S ) Doppler Systems 

a. A self- contained actively radiating sensor which 
provides a fairly accurate long .term measurement of 
velocity and drift angle. When coup led with an 
accurate heading reference it can provide navigation 
information which is roughly proportional to the 
distance traveled. Systems now in development should 
be able to provide excellent short term velocity 
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i !lfj rmation as v.rell · as absolute altitude and alti'tude 
I • rate aata . 

~ . The following table lists current and develop
mental doppler systems and some performance character
istics . It should be noted that the difference betwe~n 
thei doppler and system err ors are due mainly to the poor 
he~ding refer ence and to the use of an analog computer . 

I 
i AIR- DOPPLER VELOCITY SYSTEM 

SYSTEM* BAND CRAFT ACCURACY ACCURACY ACCURACY 
I 

APN- 1."1 . J 

APN-147 
AP;N- 153 
C~ 5 

X 
( V)X 
K.E 
KE 
KE 
KE 

F- 105 
C- 141 
A-7 
C- 5 
AMSA 
AMSA 

o. 5% 
o. 5% 
0.5 
0 . 1 
0 . 05 
0 . 05 

4. 2fps 
4.2 
4 . 2 
0 . 9 
0 . 4 
0 .4 

1.7% 
1. 0% 
1.0% 
0.2% 
0.1% 
0 . 1% 

(Distance 
Travel l ed) 

GP,L 
LFE 

5l ( U) LORAN 
I 
{ a. A low frequency (110KHz) hyperbol i c radio . 

navigation system currently operational in South East 
~sia. A special r eceiver is required in the air~raft 
which di scriminat es between incoming signals from 
~hree ground stations and measures the reception 
time difference between two pairs . Pos ition repeat
ability from 100 to 250 · feet i n the LORAN coordinat~ 
~ystem i s p6ssible. If the tar get is not known in 
•LORAN coordinates, a predictabi lity accuracy of about 

· ~00 to 1500 f eet can be obtained which is suitabl~ 
,f or aircraft navigation. A weapon delivery capability 

/

15 being investigated but will not be availabl~ in ~h~ 
near future . Air craft currently equipped with LORA!~ 

, receivers can navigate to at least the pr edicabiJity 
/ !evels in the LORAN coverage areas. 

b . The following table lists current and d~v~lop
mental LORAN receiver s: 

SYSTEH TYPE ACCURACY USING AIRCRAFT 

APN-152 c 0 . 2 p sec Transports 
AR!'f-78A c 0.1 )).sec Transports 
ARN-85 C/D 0 . 05 p.sec Fighters 
ARN C/D 0.05 p sec Fighters 

i The first thr ee systems use analog computers ; t .h e ~econd 
thr~Exstems use d~gital . 
I S£ E"t EC- 6 
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G. (C) GtOQ1d Radar 

a . Ground radar systems can provide an all-weather 
capability for navigation and weapon deliver y within 
its l ine-of- sight and range limitations. Th~ ground 
installations require an accurate survey and a common 
coordinate reference tying t he radar to the target. 
Once the aircraft has been acquired by th~ radar its 
position is followed on a plotting board at the ground 
radar s ite. The aircraft is directed by data from a 
ground based computer which calculates heading and 
t ime to t he bomb release point . Steering directions 
are t ransmitted t o the pilot by voice or· by data link 
to a steering meter or to the autopilot for automatic 
steering. Release can be initiated by a voice count 
or automatically thr ough the data link. Only one 
aircraft can · be directed at a time although formation 
dr ops can be accomplished. The best accuracy is ob
tained from beacon track with data link directin~ and 
release . 

b. The following table lists current operational 
ground radar director systems: 

SYSTEM If.Q:.J.Q MS0- 77 

R:nge (Skin track) 25nm 50nm 
Range (Ben track) 50nm lOOnm 
Manual Release A-4 All 
Auto Release F-4 In Development 
Accuracy ( 10-20nm ) 150- 200' CEP 125-175' CEP 
Accuracy ( 50nm ) 300- 400' CEP 300- 400' CEP 
Accuracy (lOOnm) 300- 400' CEP 

USING SERVICE USMC USAF 

7. (C) Satellite. The Transit navigation satellite 
system has demonstrated excellent surveying accuracies· 
(distance between two points both receiving Transit 
signals) . It h~s also demonstrated good navigation 
accuracies in b~th ships and aircraft . Position 
determination from Transit requires a specia l radio 
receiver which measures the doppler shift of t he 
satellite transmitted radio signal . With about thr~~ 
to s ix separate measurements during a pass, the position 
of the receiver relative to the satellite can be computed 
to abou~.t 0.05nm. Since the satellite also transmits its 
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orbital pl sition relative to t he earth, the geographic 
location of the receiver can also be computed to about 
0 . lnm. I 

Transit is still a develonmental item. However~ 
it offers potential as a surveying tool and as an 
aid for updating inerti~l navigation systems. 

I 

L .. t l 

I 

I . 
8. ( C~ Low Li~ht Ley~i Television (LLLTV) 

I 
a ~ A self-contained electro-optical system which 

provides an image of a ground scene similar to that 
of a /household TV set. Special detectors which 
amplify the light received allow the system to produce 
a vi~ible scene under star light conditions when the 
human eye could see little or nothing at all. The 
oper,ator can then change the azimuth and elevation 
of the field of view to search the area ahead of the 

·aircraft . He a l so can change rrom a wide field of · 
vie~ to a narrow field of view for better resolution 
of ~mall areas.. Since the presentation is like e. p ic~tir e 
ratper than a ground map, only the relative line-of
sigot to a target can be measured: range to the target 
cannot. LLLTV can assist in night navigation and 
weapon delivery, but its effective range is limited by 
the amount of light available . 

lb . Current development LLLTV systems are listed 
i~ 1 the following table. The range and required light 
are shown for targets of about vehicle size. 

I FOV 
SYiSTEM SERVICE (de~ ) RANGE REO 1 D LIGHT 

B~T MAN Army 1~ x 16 6000 1 t Moon 
TROPIC MOON I USAF (30 X 40) 

/ (~~ X 6 ) 6000 1 t Moon 
TROPIC MOON II USAF ( 10.5 xl4) 
I ( 4~8 x 6.4)6ooo• starlight 

B-LACK SPOT USAF ( 12 x 16 ) 
/ (4.8 x 6 .4 )6000 ' Starlight 

I 
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9 . (S) Forwgrd Looking I nfrared (FLI H) 

a . A self-contained electro-optical sys tem which 
provides an image of a ground scene somewhat like a 
TV system, but sufficiently different that ~orne scop~ 
i~terpretation is needed. Special detectors, which 
are sensitive to specific band: of infrared radiation, 
sens e the temperature differences on the ground, a 
corresponding line is portrayed on a cathode ray tube. 
Increased temperature difference produces a large 
received signal which results in a brighter spot on 
the scope. The operator has his choice of polarity: 
the hotter spot s may be portrayed as light areas ( as 
described above ) or t hey may be portrayed as dark 
areas again~t a light background. Having both options 
will allow the operator more flexibility in interpreting 
the scene. The operator also has the option in so~e 
systems to change the elevation and azimuth of the 
field of view for tett er resolution of small areas . 

b. Since t he presentation is like a pict ure rather 
than a ground map, only the relative line-of-sight 
t o a target can be measured; range, cannot. FLIR 
can ass ist in night navigation and weapon delivery 
providing suitable temperature differences exist 
between 1ndent1f1cable grotmd features. Current FLIR 
t echniques have. only a limited range capability and 
a~e highly degraded by humid conditions . Cons equently, 
any weapon delivery t actics using FLIR in Southeast 
Asia will require operations a t low altitudes and 
slow speed (i . e . , below 4500 feet and slower than 
140 kts) . 

c . Current developmental FLIR systems are listed 
in the following table. All have a scan rate of 
30 frames per second . 

sYSTEM SERVICE RESOLUTION T SENSIT F.O . V. 

RED SEA 
LONESOME TIGER 
BLACKS POT 

L . L L.. 

USAF 
USAF 
USAF 

2mR 
lmR 
1 X 1.3 

EC-9 

20° X 40° 
20° X 4QO 
120 X 40° 
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10 . ( C) LASER R~og i ~g 

f 
a . A self-contained electr o- optical system which 

provides precise range to the target . A LASER trans 
mits coherent light which reflects from the target and 
is sensed b) an electro~optical detector. Since the 
l ight /is coherent it can be focused into a very small 
beam (about · 0 . 5 to 2. 0 milliradians ). · 

b . The following ta::,le l ists current and develop
men~al LASER ranging systems: 

I 
SYSTEM AIRCRAFT PERFORMANCE 

Aidesi Visual Weapon Delivery 
Simp]ified Aided Visual 
TkOP~C MOON II 

F- 4c/D 
F-100 
B-57 
C-123 

+ 15 
+ 15 
+ 15 
+ 10 

ft . 
ft. 
ft . 
ft . 

Approx. 
Approx . 
Approx . 
A~prox . BLACK SPOT 

I 

I 
11. ( U) OPTICS . I 

al. Optical systems will not be covered in detail 
but ~telescopes an~ sights are still the most accurate 
method of providing precise l ine-of-sight to a target 
when adequately stabilized. They are mentioned here 
solely ·as a reminder that optical systems should be 
tie~ into any weapon delivery sy stem for use when 
conditions allow. 

12./ (S) Side Lookipg Airborne Radar ( SLAR) 

~ . A self- contained ground mapping sensor whicr. 
provides a strip map t o one side of the aircraft and 
pr~marily applicable to reconnaissance operations. 
With real time read-out it can also be us~d for dead 
reckoning navigation. A weapon delivery capabi lity 
us~ng SLAR is under development but would not b~ 
available in the time frame of this study. 

! b . There are two types of SLAR techniques in use. 
The first uses a physical- long antenna array to 
achieve t he narrow beam width needed for high resolu
tion . The second type, called a synthetic aperture 
radar, uses t he motion of the aircraft to synthesize 
ah antenna which is electronically long although the 

; 
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synthetic ap~rture sys tem offers the most pot~ntial. 
The incoming s ignals can be processed for doppler 
shift and the SLAR used to detech objects which 
are moving on the ~urface sueh as trucks and trains. 
The limiting velocft1 is about 5 to 15 mph so very 
s l ow traffic cannot be detected in this manner nor 
can a moving radar antenna. 

·e. Table 1 on page EC-12a, lists current and 
developmental SLAR systems. 

13. (S)~waid- ·Lookin~ Infrared (D~R) ·· ··· ·' 

a. A self-contained electro-optical System which 
provides an IR ground scene along the flight path of 
the aircraft. Special scanning detectors, which are 
sensitive to specific bands of infrared radiation, 
sense the temperature differences on the ground. during 
each sean. By sy~chronizing this lateral sean with the 
forward motion of the aircraft a swath along the air
craft's track can be mapped. Current DLIR systems do 
not have a real time read out -so they are primarily 
applicable to reconnaissance operations. Development 
efforts are underway to provide real-time-read-out. 
Such a system could possibly be ·used for navigation 
1n addition to reeon. Using ·oLIR tor weapon delivery 
would require weapons which could be fired to the rear 
since one cannot see the target until the aircraft has 
actually passed it. 

b. Table 2 on page EC-12a, lists current airborne 
IR sensor devices. 

14. (U) Air nata Systems 

There are a variety of self-contained air data sensors 
which provide aircraft data relative to the atmosphere 
which are needed for flight control and weapon deliv.ery. 
Some of this data can also be used for gross DR navi
gation. The primary air data system outputs are re
lative speed , pressure altitude, altitude rate, mac:h 
number angle of attack, and temperature. Since these 
sensors are in general use further discussion will not 
be given. They are mentioned only to add completeness 
to the required sensors picture. 
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15 · ( U) Aircraft Cc:mmunicatiOD · Navigation. and 

IdP~~ ~ ricatioo syst~ms 

I Table 6, page EC-12e , lists all aircraft t yl'es 

!_ 

currehtly employed ( and planned) for Southeast Asia. 
1:. aliso shows the nomenclature of communication, 
navi&ation, and identification equipments installed. 
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ANN EX D TO APPEND IX E 

ELECTRONIC WARFARE 

1. (S) Passive Electronic War f are 

a. Collection of tactical ELINT of the NVN defense 
environment is accomplished on a very limited basis. 
Surveillance and location of ground radars, especially 
SAM and AAA, can be accomplished only at specific 
times during a mission. Collection platforms are 
configured with manually operated systems which are 
time consuming, especially when operators are attemtping 
to identify and correlate bearings of similar signals 
which are of short duration. In addition the collection 
platforms with dual capability (ELINT/EC!vl) are at 
present technically restricted to operating only 
one system at a time . Consequently, during periods 
when ECM suppression is required in support of strike 
missions the time necessary to obtain a consecutive 
family of bearings is not available. 

b. COMMANDO LANCE, BIG LOOK, BIG EYE, EB-66C, and 
· the EA-3B aircraft are utilized to provide MIG and/or 
SAM warning in support of strike operations in North 
Vietnam. However, due to the lack of new platforms 
and the antiquated equipment configured in our present 
aircraft, the full potential of Electronic Warfare (EW) 
is not realized. Although each of these aircraft, 
with the exception of BIG EYE, have an ELINT collection 
capability , the redundant and time-consuming assign
ment of providing SAM/MIG warning precludes their 
collection of complete tactical ELINT data within the 
target area. BIG LOOK aircraft is capable of recording 
the ground defense environment within a 150 mile 
radius of a package area in which it is orbiting. 
Other EW support aircraft are only able to intercept, 
detect, and record the NVN ground radar environment 
during ingress and egress from target area . The 
processing, correlation, and analysis of the recorded 
data is accomplished after return to the home station. 
The RA-5C could provide voluminous data on emitters 
in the area and provide photo intelligence but requires 
time-consuming Integrated Operational Intelligence 
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Center computer readout. In the case of the EA- 3B 
its recorded ELINT data i s reduced after return to 
J apan o~ the Philippines . Although a limited amount 
of RS-47s are avail able in the area for data col
lect~on~ their data must also be processed in Japan. 
As the ~bove paragraph i~plies the time delay between 
data collection and processing is excessive. 

I 
c . Tactical ELINT collection of the NVN defense 

environment is neither timely, nor accurate, nor 
sample~ across the electromagnetic spectrum. This 
preclu9es perishable ELINT/COMINT data from being 
available to tactical commanders for daily operational 
planning and formulation of a meaningful Electronic 
Order ;or Battle. 

2. (S ) Actiye Electronic Warfar e 

a. / currently the number of jammers a~ailable 
within Southeast Asia is insufficient to provide 
self-protection to all t ac tical strike and attack 
aircrjaft. The present systems, regardless of 
techniques, are designed primarily against S-band, 
AAA and SAM threats. The follow-on systems (QRC-160- 8 
and ALQ-100) are designed to counter both S and C-band 
threats. Priority programs must be expedited to erase 
shortage of EW systems required to provide self-

' protection today. I . 
b . . The effectiveness of the ALQ- 51 and QRC-160-l 

is ~alidated by the recent Weapon System Evaluation 
Group and CINCPACFLT studies. These studies attest 
to ~he actual increase in altitude (10- 17,000 feet) 
flown by strike forces to the target as well as the 
absence of precision AAA firing and increased miss 
disltance of SAM missiles. 

c . When strike aircraft, configured with jammers, 
are required to accomplish extreme maneuvering (i.e ., 
90 .[degree bank) there is a degredation of jamming 
effectiveness. Whether there exists a dead zone 
d~ing maneuvering or t o what degree is unknown at tT time. 
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d . One of the r.1os "C s i2d"i!':.:an t -:oun·ter~ea::;ures 
which coul d have a dynamic effec t upon survivability 
is t !"le development of a high powered Sh.H fuze j ammer . 

j . ( 3) t: • •• · • IT • -.,aaar :-:orn!lg sna ~ arn:tng .::vster-:s 

Current Air Force invento~y of Radar ~oming 
and Warning (RHAW) systems in Southeast Asia are 
adequate and effective . The aircrews have expressed 
a sincere sense of confidence in this system. The 
Navy f ollow- on system (APR- 30 RHAW ) is currently in 
production and will correct the quantitative and 
qualitative deficiencies of the APR- 23 . The major 
deficiencies in our RHAW systems is the inability 
t o accurately obtain range to t arget which would 
enhance the effectiveness of air-to-surface missile 
launches . 

~. (S) Communicati ons 

Communications between electronic collection 
platf orms are limited to SAM and MIG warning over 
UHF guard channels. However, provisions have been 
made to provide Kw-7 communications between BIG LOOK 
aircraft and ground stations located at Danang , t he 
PIRAZ ships, and CTF-77. There is no secure voice 
communications between collection platforms and 
str ike aircraft. however the KY-28 could be used 
for this purpose . 
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ELECTRONIC WARFAHE !::QUWl1ENT DELIVERY 
SCHEDULE FOR SOUTHEAST ASIA !./ 

QRC- 160A-1 

QRC- 160 -8 

QRC- 321 

QRC- 335 

ALQ- 51 

ALQ- 71 

ALQ- 81 

ALQ- 100 

V See Iable l 
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TABLE 1 

I .,. . - 1967- .. 
I 

1968 
D J , II A ,. J J " I 0 • D J ' ._., ~t,..m 

Af.,0.100 6) 6S eo flO 90 99 

.lf.O.~l 2S " Sl-6 . 
UO..f!l e 1 12 6 6 ll 

eu.ulatlwe .. ., Total 33 1)7 llt9 671 ,.0 138 919 9911 toefl 1187 • 

oau IQIJti'MIIft 

411C 160A·l 

AUl-71 

.t1 .&1.4-Sl 

QIIC 160-8 

~I QIIC-)21 

QIIC•)35 

~ 
1.. L 

.,,, ~ 28 

s lS )0 loO Ita lt2 2'9 21 21 21 21 

s - 62 

2 7 lS lS 15 20 as )0 )0 )0 

lit 

20 20 20 20 20 20 

81 101 126 166 Ul l ', lltl 377 lltll 511 5Wt 589 639 689 119 

"..£./ l ftt-1 lmcalla&t'oll 

~I 2 Salt C,.ll114•n for Mouattnc on Sl41e or Plaaele .. ( lfll4 w .... l r-l05FI 

&j Louea lot Inclla4ed 
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SEF 
ELECTRONIC ~ARFARE EQUIPMENT P~ESENTLY 

IN SOUTHEAST ASIA 

RECEIVERs.a/ 

APR-9 
ALA-12 
APR-14 
ALR-18 
ALR-20 
ALQ-28 
ALQ-39 
ALQ-53 
.ALQ-61 
QRC-315' 
BIG LOOK 
BRIGAND 
GAIN TIME 
PHYLLIS ANN 

RADAR HOMING & WARNINGhf 

APR-23 
APR-24 
APR-25 
APR-26 
APR-28V 
APR-29 
ER-133 
ER-142 

AI See Tables 2 through 15 
b/ See Tables 16 through 23 
£/ See Tables 24 through 41 
d/ See Tables 42 through 45 
~/ See Tables 45A and 45B 

ED-5 

' . . ' : 
L . L L L 

JAMMERS~/ 

ALT-6B 
ALT-13 
ALT- 15 
ALT-16 
ALT-22 
ALQ-33 
ALQ-41 
ALQ-51 
ALQ- 51 (Mod II) 
ALQ-55 
QRC-65 
ALQ-71 
QRC-160- 1 
QRC-160.A-l 
QRC-160-2 
QRC-160-4 
QRC-160-5 
QRC-279 

EXPENDABLESd/ 

ALE-2 
ALE-18 
ALE-24 
QRC-142 

IFF SYSTEMS~/ 

QRC-248 
APX-76 
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TABLE 2 

IIILE: APR- 9 L, s , and X-Band Receiver 
I DESCRIPTION : Radar =eceiver capable of detecting 

signals f ljom 1,000 :- 10,750 MHZ (re fe rence PRONG 

TONG Study • Vol II) • · 
I AVAILABILITY; Installed, being replaced by ALR-20 

QUANTITY: One per aircraft 

AS SOC I A TED PLA TroRM: B-52D, EB-66C , BIG LOOK 
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!'ABLE -
·r 

TITLE: AN/ALA- 12 Airborne Receiver 

DESCRIPTION: The ~~/ALA-12 i s a passive direction 
f inder system operating in the frequency range of 550 
~HZ to 10.75 MH~. It monitors the UHF, VHF communica
tions and L through Z- band radars . Signal analysis / 
identification and estimate of PRF may be made 
visually. ~earing measurement may be made with an 
accuracy of :t 5° referenced to true azimuth or aircr~.ft 
bearing. The AN/APR- 9 or AN/APR-13 intercept receivers 
are used with the AN/ALA-12 systems. 

AVAILABI LITY : Now 

QUANTITY: 50 originally o~~ered, presently the last 
10 are being reconditioned for the EC-121M. 

ASSOCIATED PLATFORM : EC-121M 

ED-5b 

:. 

I- . L !.. 

Table 3 to 
Annex D to 
Appendix E 

. ., r. 



TABLE 4 

TITLE: APR-14 L-Band Receiver 
I DESCRIPTION: Radar receiver canable of detectin£ 

signals frOm 30 - 1000 MHZ (reference PRONG TONG 

Study, Voll II L / 

AVAILABILI·TI: Installed 

QUANTITY: I 
I 

ASSOCIATED PLATFOBM: B- 52D, EB-66C 

ED-5c 
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TABLE 5 

TITLE: A~-18 

DESCRIPTION: Radar receiver capable of detecting 
tracking signals in the frequency range of 8,500 
10,500 MHZ. When matched to the ALT-6B, the syste:ll 
provid-es automatic spot: noise jamming of fighter 
tracking radars. 

AVAILABILITY: Installed 

OUAHTITX: Two on each B-52 
One on each B-66 

ASSOCIATED PLATFORM: EB-66C, B-52D, EB-66B 

ED-5d 
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TABLE 6 ;... 

I 
TITLE: ALR- 20 

I 
DESCRIPTION: A panoramic receiver with a frequency 
range of 50 - ~1,000 MHZ. The receiver displays 
simultaneoUs presentation of the complete frequency 
coverage for immediate placing of jammers upon the 
threats. The simultaneous display permits immediate 
respcnse t f frequency changes by ground radars. 

AVAILABILITY: December 1966 

QUANTITY: One for each B-52 
One for each B-66£/C 

ASSOCIATED PLATFORM: B-520, B-52H, EB-66B/C 
I 
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TABLE 7 

TITLE: F~/ALQ-28 Airborne In~ercep~ Receiver 

DESCRIPTION: The ALQ- 28 is a passive electronic surveil
lance receiver useable over the 50 to 10,750 MHZ range. 
The se.t is a rapid scan d·:>uble couversion receiver which 
r eceives AM, FM, CW, and pulse signals. Displays permit 
manual analysis t o determine frequency, amplitude, modu
lation, scan rate , PW, PRF, and relative or true bearing. 
Storage of six signals is provided which ~ay be recalled 
by the operator. It has a total of nine bands, of which 
any four may be operated at one time. 

AVAILABILITY: Three Southeast Asia· 

OUAN TI TY: Nine 

ASSOCIATED PLATFORM: 2C- 121M 

ED-5f 
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TABLE 8 

I 
TITL~: AN/ALQ- 39 

I 
I DESCRIPTION: The AN/ALQ- 39 is a rotatir-g loop direction 

finder with i~tegral receiver and additional frequency 
scanning receivers cover ing 1 to 200 MZ in two bands. 

. 

I 
I AVAILABIL[TY: · Three Southeast Asia 

QUANTITY :I Nine 
I 

ASSOCIATED PLATFORM: EC-121M 
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':'ABLE 9 

TITLE: AN/ALQ-53 Airborne Intercept System 

DESCRIPTION: The AN/ALQ- 53 is a passive receiver system 
which detects and analyzes signals from 4o to 26,500 MHZ 
in 10. frequency bands any five of which · are useable at 
any one time. Signal frequency, modulation, PW, PRF, and 
signal bearing can be measured and recorded. Antenna 
coverage is 360° in azimuth and 0 to 450 below the air
craft roll axis. DF accu=acy is less than 50 error. 

AVAILABILITY: Available now 

QUANTITY: 12 sets 

ASSOCIATED PLATFORM: EA-6A 

ED-5h 
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TABLE 10 

TITL~ : ANf ALQ-61 Airborne Intercept Sys~em 

DESCRIPTION: The AN/ALQ-61 passive receiver system 
detects, analy~es and stores on magnetic tape, frequency, 
PW, relative pulse amplitude, and relative bearing of 
signals received on a first come, first serve, basis over 
a frequency range of .03 to 14.15 GHZ. Read-out of this 
information is conducted in the lOlC where passive infor
mation is ;correlated with other multi-sensor information. 
There is no direct read-out provided in the operation of 
the aircraft. 

L 

I 
AVAILAB!L]TY: In combat use in the RA-5C. 

QUANTITY: 34 in inventory. 

ASSOCIATED PLATFORM: RA-5C 
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TITLE: QRC-315 Microwave Receiving 3ystem 

DESCRIPTION: A receiving system providing for ~he 
detection and display of radar signals in P~ s, and 
C-band~ to optimize employment of countermeasures equip
ment aboard the BROWN CRADLE aircraft. 

AVAILABILITY : September 1966 

QUANTITY: 19 

ASSOCIATED PLATFORM: EB-66B 

ED-..5j 
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TABLE 12 

TITLE: 3~G LOOK; an airborne high gain accurate D/ F 
system I 

I DESCRIP'!:DON: The utilization of the high gain S·-band 
APS-~!0 ariteruia for 1etection of verY weak signals, 
particularly those radiating fro.m the dummY load of the 
FAN SONG iradar. Used in conjunction with other D/F 
techniaues, the system can accurately detect and locate 
11 dummy . load" FAN SONG signals at a distance of 100 miles . 

I AVAILABILITY: Presently installed, flying in the Vietnam 
theatre . I 

I OUANTITY1: Aboard each EC-121M aircraft, present resources 
total se,en aircraft by July 1967 . 

ASSOCIATED PL~!FORM : EC-121M 
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TITLE : BRIGAND; a passive radar detection system 

DESCRIPTION : The system utilizes t he principle of 
BiStatic radar; although the concept is not new, its 
appli~ation presented a new technique for location of 
enemy emitters. As the enemy radar antenna rotates, 
t he intercept equipment is synchronized with the 
antenna rotation rate so that reception occurs at all 
t imes on the BRIGAND scope except when the enemy 
antenna is pointed directly at the BRIGAND aircraft. 
In effect, the BRIGAND operator receives somewhat the 
same picture as the enemy radar operator. Distortion 
is greatest when the main lobe is perpendicular to the 
l ine of sight from the enemy radar antenna to the 
BRIGAND aircraft . 

AVAILABILITY: Flying in t he EC-121M aircraft in the 
Vietnam theatre. 

OUANTITX: Seven aircraft by July 1967 

ASSOCIATED PLATFORM: EC-121M 
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'!'ABLE 14 ~ 

TITLE: GAINTIME Airborne, Air-~o-Air Interrogator 
l 

DESCRIPTlON: GAINTIME is an airborne air-to-air IFF 
interrogator capable of interrogating MK X IFF signals. 
Interrogations are fed through a hybrid duplexer and a 
flexible cable to a special loop antenna mounted near 
the feed of the X-band APQ-72 antenna. 

AVAILABitiTX: Now 8 February 1967 
' I 

OUANTiry; 30. No further manufacture planned because 
of TEASER I and II development. 

I 
ASSOCIATED PLATFORM : Installed in all F-* aircraft in 
USS ENTERPRISE Air Wing . 
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TABLE l ~ 

TITLE: ~HYLLIS P~N - Airborne Radio Direction Finding 
( ARDF ) 

DESCRIPTION: An Airborne System configured with ARDF 
equipment, s pecial intercept position operated by USAFSS 
personnel . Provides location of low powered hostile 
high frequency (HF) radio transmitters that operate 
between 2-16 MHZ. The basic receiver combined with 
Doppler, Computer, Compass, and Loran C/D provides a 
360 degree direction finding capability with an emitter 
location accuracy of 580 - 1000 meters when withi n lOnm 
of the emitter. 

AVAILABILITY: Deployed to South Vietnam 

QUANTITY: 53 

ASSOCIATED PLATFORM: EC- 47 

ED- 5n 

. : 
'- . L 

Table 15 to 
Annex D to 
Appendix E 

. ., , . r 



' ,_ 

!ABLE l 6 

TITLE: ANVAPR 23; an Airborne Radar Homing Device 
I DESCRIPTION: A device \olhich provides audio and visual 

presen~at~on to the pilot for threat electronic emitter 
signals i~ the c, s, and X-band. C- band - 4900- 5900 MHZ; 
S- band - 2700- 3600 MHZ; X- band - 8500- 10 ,250 MHZ. 

I AVAILABILITY: In combat since mid 1965 in A- 4 air craft 

QUANTITY: 150 purchased 

ASSOCIAT~ PLATFORM: A- 4 
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:ABLE 2.7 
,.. 

TITLE: AN/APR 24 ; an Airborne nadar Homing & Warning 
Receiver 

DESCRIPTION: A radar homing and warning receiver 
providing visual and aural pres entation· to the pilot in 
the following f requencies: 

C-band: 
S-band: 
X-band: 

4900 - 5900 MHZ 
2700 - 3600 MHZ 
8500 - 10,250 MHZ 

AVAILABILITY: In combat since mid 1965 

QUANTITY: 50 purchased 

ASSOCIATED pLATFORM : F-4 aircraft 
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TABLE 18 ;. 

TITLE: APR-25 RHAW 
I DESCRIPTION: Radar Homing and Warning Receiver capable 

of 360 de'gre~ detection, iden'tification and display of 
preselect'ed radar threats and their relative position. 
System operates in the s, C, and X- band portion of the 
spectrum !and incorporates a heads-up display to the pilot 
of selected t hreat for homing. 

I 
AVAILABi rliTY: Installed: 55 in RF- 4C, 48 in RF-101, 
256 in F1105, and 1 each in F-100, F-104, and EB- 66B. 
Installation started in other aircraft. 

OUANTITY J 131 ! 
I ASSOCIATED PLATFORM : F- 4C, RF- 4C, F-100 , RF- 101, F- 105, 

F~l~4, EB- 66B, EB-66C, and B-520 . 
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Tl-.BLE 19 

TITLE: APR- 26 !'v!issile Launch De tec'tor 

DESCRIPTION: L- band :eceiver to indicate t he launch of 
the SA- 2 GUIDE LINE missile. Provides audio and vi~ual 
display in addition to identifying specific dir ection 
from which site intending to or actually engaged in 
launching missiles . 

AVAILABILITY: Installed : 55 on RF- 4C, 48 on RF- 101, 
256 on F- 105, other aircraft being equipped . 

QUANTITY: 130/per ~onth production. 

ASSOCIATED PLATFORM: EB- 66B, EB- 66C, 3- 52D, F- 4C, RF- 4C, 
F- 100, RF- 101 , F-105, F- 104, and ~~LD WEASEL III 

L ... L L l. 
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TABLE 20 r 

TITLE: AN/APR 28V; Airborne Radar Homing & Warning 
Receiver ' 

DESCRIPTION: Pr ovides aural and visual presentation to 
t he pilot f or threat emitters in the following frequencies : 

5-band : 
C- band: 
X- band : 
L-band: 
P band : 

2. 7 -
t~o . 9 -
8. 5 
600 

70 

3.6 GHZ 
5. 9 GHZ 
100 GHZ 
1200 MHZ 
140MHZ 

I 
AVAILAB]LITY: In combat since mid 1965 

I 
OUANTITX: 50 purchased 

I 
ASSOCIATED PLATFORM: A-4-

1 

I 
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TITLE: AN/APR- 29; Airborne Radar Homing & Harning 
Receiver 

DESCRIPTION: Homing and audio presentation to t he 
pilot are made for thr eats i n the following frequen
cies: 

C- band: 
S-band: 
X-band: 

4900 - 5900 MHZ 
2700 - 3600 NHZ 
8500 - 10 ,250 MHZ 

AVAILABILITY: In combat since mid 1965 

QUANTITY: 50 purchased 

ASSOCIATED PLATFORM : RF- 8 

ED-5t 
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TABLE 22 ;.. 

I TITLE: ER-133 Panoramic Receiver 
I DESCRIPTION: High sensitivity tuned RF receiver which 

simultan~ouslY displays, to WILD WEASEL EWO, all radar 
signals within 2.0 - 4.0 MHZ. Push button operation 
permits 660 degree long-range surveillance and/or 
automatic homing of EW, HF, GCI~ AAA, and SAM radars 
within s!-band. 

I AVAILABI,LITY: Deployed Southeast Asia (15) 
I 

QUANTITY: 55 
I 

ASSOCIATED PLATFORM: WILD WEASEL F-105F 
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SECR£! 
7 

!ABLE: 23 

TITLE: ~R - 142 Panoramic ~e ceiver 

DESCRIPTION: Micro Miniturized receiver which displays 
~o EWO of WILD WEASEL all threat radars operating within 
2 .0 - ~ .• 0 MHZ and 4.06 MHZ. Push button operation permit= 
rapid surveillance and/or automatic homing of EvJ, HF, 
GCI, AAA, and SAM radars inS and C- bands. High sensi
tivity of receiver and antenna configuration permits 
long- range interception -and surveillance inS- band 
while homing of any selectors threat in C- band (or 
vice versa) combination of ER- 142 and associated RHAW 
(APR- 25 or APJ- 107B) provides a 11heads-up" display to 
pilot of selected homing threat. 

AVAILABILITY: January 1967 

QUANTITY_: 53 

ASSOCIATED PLATFORM: F-105F, F-4C /D (WILD WEASEL III, 
IV C, IV D 

L. L L 
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TABLE 24 . 

TITLE: ALT-6B 
I DESCRIPTION: A spot noise jammer used with the ALR-18 

to counter, X-?and airborne radars. 

AVAILABILI~TX: Installed. Is rapidly being replaced 
by ALT-22,1 except for X-band version which will remain 
as part ot ALR-18/ALT-6B equipment on B- 66 and B-52. 

QUANTITY: 

ASSOCIATED PLATFQRM: B-52, B-66 
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~ABLE 25 
1-

TI 'l'LE : ALl'- J. 3 

DESCRii'l'ION: A variable bandwidth barrage noise j ammer 
used agains~ EW/GCI and AAA/SA-2 radars in the C and 
S-hands. Two ALT-13s are required to cover both 
frequency bands. 

AVAILABILITY: Ins~alled 

QUANTITY: Six on each B-52 
Eight on each 3-66B (aROWN CRADLE) 
Five on each RB-66C 

ASSOCI ATED PLATFORM: B-520, EB-66B 
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TABLE 26 

TITLE: A~T-15 (Low and High) 
I DESCRIPTION: A barrage noise j ammer used agains~ 

surveillance radars and communications channels in 
the 50 - I 50 ~HZ range for the low band transmitter 
and 130 - j350 MHZ frequency range for the high band 
transmitter. 

I 
AVAILABILITY: Installed 

QUANTITY: Two on each B-52 (1 H, 1 L) 
Two on each B-66 (1 H, 1 L) 

ASSOCIATED PLATFORM: EB-66B, EB-66C, B-520 
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Tt.SL!: 27 

TITLE: ALT-16 

DESCRIPTION : A barrage noise ja~~er with a frequency 
range of 500 - 1000 MHZ used to counter acquisition 
radars . 

AVAILABILITY: Ins talled 

OUANTI'!'Y : One on each B-52 
One on each B-56 

ASSOCIATED PLATFORM : EB-66B, B-52D 
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TABLE 28 ;. 

TITLE: ALT-22 
I 

DESCRIPTION ,: A swept noise jammer with a frequency 
range of 2500 ~ 3550 MHZ. Used against S-band SA-2, 
GCI, AAA, acquisition, and fire control radars . 

I 
AVAILABILITY: Installed 

I 

I 

QUANTITY: Two on each B- 52 
Two on each B-66 

ASSOCIATED IPLATFGRM: EB-66B, B-52D 

I 
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TABLE 29 
~ 

TIILE: AN/ALQ-33 Airborne Jammer 

DESCRIPTION: The ALQ- 33 is an automatic spot jammer 
covering the frequency range of 50 .to 200 MHZ. The 
receiver searches for a victim signal; tunes to its 
frequenc~ and transmits a jamming signal. Automatic 
l ook through is provided every one to five seconds. 

AVAILABILITY: In use in Southeast Asia 

QUANTITY: 111 purchased, 54 delivered to USN Squadrons 
and the US Marines. 

ASSOCIATED PLATFORM: EA-1F 
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TABLE 30 

TITLE: AN/ALQ-41 Air borne X-band Track Breaker 
I DESCRIPTI0N: The AN/ALQ-*1 system provides capa-

bilities for RGPO, conical scan deception, monopulse 
angular deception and FM-CW speed-gate pull-off. The 
monopulse i ang~ar deception is accomplished by 
continuou?lY shifting the antennas from circular, 
horizonta~ to vertical polarizat.ions. The range to 
8.0 to 121.0 GHZ is covered with one band with a peak 
power output of one to two kw in pulse operation and 
IW output in CW. 

AVAILABIJITY: Currently available 

QUANTITY:! Two per aircraft to provide full coverage 
I ASSOCIATED PLATFQRM : A-3B, RA-jB, EA-3B, A-6A, RA-5C, 

EA-6A, ALQ-31 POD . 
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:ABLE .)1 

TITLE : AN I ALQ-51 Airborne Track Breaker, ~·IOD I 

DESC RIPTION: The AL0.- 51 is a deceptive track breaker 
t o counter S-band fire control radars which employ 
pulse ranging, FM-CW wave pulse and conical scan. It 
also is designed to cause proximity fuzes to detonate 
prematurely or be dudded. The Mod I, AN/ALQ-51 set 
performs the following functions: 

Range gate pull-off 
Frequency Translation 
Inverse conical scan deception 
Angular deception 

AVAILABILITY: Installi!d in the "SHOEHORN" improvement 
program, now being used in combat. 

OUANTITX: 640 sets, all ALQ-5ls will be modifed to 
MOD II series commencing 1 February 1967 at a rate of 
50/mo 

ASSOCIATED PLATFORM: A-3B, RA-3B, EA-3B, EKA-3B, 
KA-3B, RA- 56, A-6A, EA-6A, ALQ-31 POD, A-4, F~4, F-8, 
RF-~, AN/ALQ-31 POD 

L . I - . L L 
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TABLE 32 

I TITLE: ALQ-51 (MOD II) Deception Repeater 

' 
DESCRIPTION: Auto~atic . deception repeater against 
ground fi~e c~ntrol radars, track while scan radars, 
and SA-2 missile guidance systems. It functions as a 
track breaker versus conical scan radars in the frequency 
range of two to four GHZ. The MOD II in addition consists 
of multipiexed swept attdio. The set performs the 
following functions: 

Multiplexed Swept Audio 
Frequency Translation 
Range Gate pull-off 
Inverse conical scan 
Angular deception 

AVAILABILITY: 25.· Production rate 50/mo starting 
1 February 1967, with increased production modification 
figures until all ALQ-5ls are modified by fall 1967. 

QUANTITY: 613 MOD I sets to be modified• 

ASSOCIATED PLATFORM: A-3B, RA-3B, EA-3B,· A-6A, EA-6A, 
RA- 5C, AL·Q- 31 POD, F-4-, A-4, F-8, RF-8, RF-4 

' 
L . L ' L . L 
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TABLE ~3 -
TITLE: ~~/ALQ- 55 ~irborne Jammer 

DESCRIPTION : The ALQ-55 .is an airborne jammer f or use 
against GCI communications. and data links. It operates 
in t ne 100 to 210 MHZ band and j ams both voice and data 
link signals simultaneously. Data link jamming takes 
pr!ority over voice circuit jamming . 

AVAILABILITY: In combat area, but restricted from use. 

QUANTITY: 350 in inventory 

ASSOCIATED PLATFORM: A-3B, RA-3B, EA-3B, EA-6A, RA- 5C 
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TABLE j4 

TITLE: QRC- 65 Communication Jammer 
I DESCRIPTION: A spot noise jammer automatically- program-

med for operation against radars and communication 
channels in the UHF range (30 - 150 mcs ) . 

I 
AVAILAB:LITX: Currently installed 

QUANUTY: One per aircraft 

ASSOCIATED! PLATFORM : EB-66B (BROWN CRADLE) 

I 
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?ABLE ] 5 

TITLE: ALQ-71 POD f.1otmted Jammer · 

DESCRIPTION: Production model of QRC- 160h- l barrage 
noise jammer for use against SA- 2 and AAA in the 2930 
to ~050 MHZ band . 

AVAILABILITY: Five in December 1966 

QUANTITY: 287 by October 1967 

ASSOCIATED PLATFOR~: RF-4C, F-4C, F-4D, F-105, EB-66 

L. L !.. 
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TABLE 36 

TITLE: QRC-160- l POD Moun~ed Jammer 
I DESCRIPTION : Barrage noise jammer for use against the 

SA-2 and AAA threat radars in the 2600 - 3200 MHZ region. 

' AVAILABILITY : 64 

QUANTITY: 117 by May 1967 

ASSOCIATED PLATFORM: RF-4C, F- 4C, F-4D, F- 105, EB-66 
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TABLE 37 
;.. 

TITLE: QRC-160A-l POD Mount;ed Jammer 

DESCRIPTION: Modification of the QRC 160-1 barrage 
noise j~mmer for improved capability against SA-2 and 
AAA to provide savtooth sweeping of noise jamming, 20 
MHZ wide from 2930 to 3050 MHZ at rate of 120-128 CPS. 

AVAILABILITY: 76 in 1966 

QUANTITY: 129 in May 1967 

ASSOCIATION PLATFORM: RF-4C, F-4C, F-4D, F-105', EB-66 
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TABLE 38 

TITLE: QRC/ 160-2 

DESCRIPTION: Designed t o a~toma~ically spot ja.m radar 
con~rolled gun layers or airborne interceptors operating 
in the X-ba~d region (8.5- 10.3 MHZ). The system 
consists ofj three receivers and one transmitter, all 
carried externally in a pod. The receiver sweep searches 
the band un~til it locates the frequency of the illuminating 
radar. The[ active receiver controls the transmitter and 
keeps it lo

1
cked on the frequency of the victim radar. 

The receiver has a constant look through capability so 
that the t~ansmitter will continue to track should the 
radar change frequency. 

I 
AVAILABILITY : 28 available for Southeast Asia 

' I 
QUANTITY: !333 of ALQ-72 (production version) December 
1966 through April 1968 

ASSOCIATED /PLATFORM: F-101, F-100, F-10~, F-105 
I 
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?ABLE 39 
· r. 

TITIE: QRC- 160- 4 ECM Pod , Jammer 

DESCRIPTION : A pod moun:ed barrage jammer to be used 
against surveillance (KNIFE REST A & B, RUS- 2) and 
co~unications channels in the 65 - 100 MHZ frequency 
band. 

AVAILABILITY: 24 in PACAF 

QUANTITY: 24 

ASSOCIATED PLATFORM: F-100, F-105 

ED-511 
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TABLE 40 
I 

I 
TITLE: QRC 160-5 ECM Pod, Jammer 

I DESCRIPTION:. A pod con~aining a modulated noise j ammer 
providin'g a 30 MHZ band of noise tunable from 550 MHZ 
to 950 MHZ for use against acquisition radar such as FLAT 

FACE. I 
AVAILAB]LITX : 24 in PACAF 

I 
QUANTITY: 24 

I 
ASSOCIATED PLATFORM: F- 100, F-105 

I 

ED-5mm 

' : 

L I L . L L 

Table 40 t.o 
Annex D to 
AppendiX E 

r 

I . 

I , 
I . 

I 

I . 

I ! 

• I : 



L L 

TABLE 41 

TITLE: QRC-279 

UESCRipTION: A barrage noise jammer operating in the 
2500 - 3300 MHZ region. 

AVAILABILITY : Installed 

QUANTITY : Five 

ASSOCIATED PLATFORM: EB- 66C 

ED- 5nn 
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TABLE 42 

TITLE: AN/ALE-2 Airborne Chaff Dispenser 

DESCRIPT!OH: An external store chaff dispenser used 
on subsonic aircraft. The dispenser consists of an 
intervolometer, stripper, control box and case. It 
holds i92 units of RR-39/AL or RR-44/AL chaff amounting 
to a total chaff load of 192 pounds. Operation is as 
follows: 

!a. 
b. 

Continuous - 2 . 5, 10, 20, 40, or 80 
Bursts - 4 to 6 Q41ts at 5, 10, 15, 
second intervals 

c. Random rate 

AVAILABILITY: Now 

tape ft/min 
or 20 

. I QUANTITY: . 60 Received from USAF, to be installed two 
for each EKA-3B. 

I 
ASSOCIATED PLATFORM: EKA-3B 

I 
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TABLE 43 

TITLE: AN/ALE-18 Airborne Chaff Dispenser 

DESCRIPTION: The AN / ALE-18 is an internally installed 
chaff dispenser capable of discharging either chaff 
"blooms " or IR forces. It is designed to be charged with 
24 rocket s which are discharged automatically when 
direct from the warning receiver. The total load is 24 
units which may be all chaff, all IR flares, or any 
combination thereof. Ejection rate is 12 packages/ sec. 
I t holds 12.48 pounds of RR-107 A/G chaff when fully 
loaded. 

AVAILABILITY: In combat 1n EA-6A and A-6A 

QUANTITY: One per aircraft 

ASSOCIATED PLATFORM: EA-6A, A-6A 

ED-5pp. 
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TITLE: AN/A~E-24 Airborn~ Chaff Dispenser 

D8SCRIPTION: The AN/ALE-24 Airborne Chaff Dispenser, 
pod moun~ed with each pod containing four tubes~ each 
tube carrying 15 - 30 IR flares or 15 to 32 chaff 
packages. The equipmen~ func tions in three mods of 
operation: burs~, con~inuous, or DOC-3UD. DOC and 3!Tu 
merely refer to the size of the chaff package to be 
dispersed. The DOC package is 2x3x5" and the ZUD 
package is lx3X5". The basic unit can be modifi~d by 
reducing the number of tubes/units . 

AVAILABILITY: 

QUANTITY: 

ASSOCIATED PLATFORM: 2.A-6A pod 

ED-5qq 
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TABLE 4 5 

TIT11E: QRC - 142 
I DESCRIPTION: A folding fin air rocket for t ranspor ting 

and disbursing chaff along a trajectory ahead and below 
the dispensing aircraft. Chaff is cut to cover X, C, 
and S-bands with each bundle having an echo area of 
1000 square feet. This is the QRC version of the ADR-8 
countermeasures rocket. 

I 
AVAILABILity: Installed 

I 
QUANTITY: 10,000! (about 40 per a/c) 

I 
ASSOCIATED PLATFORM: B-52 
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TAB:L.::: !..;.5A 

TI 'T'1 2: Q!1C - 248 iFF Interroga~or 

DSSCRI!'!ION: ;..n Iff in terr oga ~or in ~egra ted ·with 
ground or a ir·oorne surveillance radars to obtain 
a :r esponse, at will, from Soviet- bui lt SR0 -2 IFF 
transponders . The system permits positive iden~i 
fica~ion of hostile aircraft within a distance of 
l00- 250nm. 

AVAILABILITY : In Southeas t Asia in April 1967 
( airborne ) . To be ins tal led at Monkey Mountain 
by June 1967. Installed in Southern Tip Operation 
Ground Radar (Florida). 

OUANTI!Y: A~rborne systems for suppor t of SEA - 20 . 
Four systems for support of ADC Southern Tip 
Operation nadars in Florida (FPS-20). 

ASSOCIATED PLATFORM: EC - 121 (D/Q) (BIG EYE ) , FPS-20 

l L- • L 
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?ABLE 45B 

TITLE: AN/APX-76 AIRBORNE IFF Int~rrogator : y:tem ! / 

DESCRIPTION: Modification to provide air-to-air secure 
interroga~ion of aircraft with either present IFF Mark X 
(S!F ) or AIHS, Mk XII, transponders. Gives a positive, 
unambiguous display correlation of IFF with radar 
targets. Minimal size and weight makes it practical 
for interceptor and tactical aircraft. 

AVAILABILITY: Eleven Navy F-4Bs on the ·USS KITTY HAWK; 
one USAF F-4C and F- 4D conducting tests at Nellis AFB. 
Production calls for 10 in FY 68 and the following 
schedule in FY 69: June (20), August (30), September 
\35), October (45) and December ( 50) and 50 per month 
thereafter until the following aircraft numbers are 
equipped (shown under QUANTITY): 

QUANTITY: F-4B - - 200a/c 
F-4C - - 99a/c 
F-40 - - 77a/c 

F-4E 174 a/c 
F-4J - - 256 a/c 
P-3 3 a/c 

ASSOCIATED PLATFORM: See aircraft and quantities 
above. 

~/ Sole source contract with Hazeltine . Follow-on 
system for ~-lllA/B will be designated the APY.- 69. 
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"" ELECTRONIC WARFARE EQUIPMENT 

AVAILABLE BY FY 1 968 

a/ 
RECEIVERS-

ALR~23 
ALR-28 
ALRL29 
ALRt 30 
ASQ-96 
QRCL25'9 
QRCt 272 
QRC

1
-300 

QRCr317 
QRC1- 33'+ 
QRC

1
-338 

EEUS 
TUSER I & I! 

I. w 
RADAR HOMING & WARNING 

I 
AAS-17 
ALR-21 
AP~-30 
APR-32 
APS-107B 

a/ See , Tables ~6 through 58. 
£! See Tables 59 through 63. 
£I See Tables 64 through 76 . 
gj See Tables 77 through 79. 

ED-6 
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ALT-27 
ALQ-76 
ALQ-81 
ALQ-89 
ALQ-92 
ALQ-100 
ALQ-128 
QRC-160-8 
QRC- 301 
QRC-31 '+ 
QRC-321 
QRC-328 
QRC-335 

d/ 
EXPENDABLES-

XADR-8A 
ALE-29 
QRC-297 
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TABLE 46 
• i-

TITLE: ALR-23 MLD Receiver 

DESCRIPTION: A missile launch detector installed 
designed to detect the R radiation of a missile launch. 
The system uses an azimuth scanning receiver r~ther 
than operating in a fixed-field like the ALR-21. 

AVAILA.BILITY: Prototype 

QUANTITY: 

ASSOCIATED PLATFORM: FB-111, retrofit to B-52 G/H 
being studied. 

' : 
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TABLE 47 
;... 

TITLE: AN/ALR 28, a D/F/Panoramic Receiver 
I 

DESCRIPTION: This equipment provides signal activity 
moni~oring in X-band from 8 to 10 GHZ with continuous 
direction _f.i~Q.~p.g . q_ap~~ill-t:f;." .-~- - srectori ~c~· :a ~d . a 
narrow band. tuning elemen" cu..a.OW or s gna • . •~en-
tification and D/F bearing determination of individual 
signals ~ It provides visual and audio warning of con
tinuous tracking signals from Airborne Intercept radars. 
Antenna coverage is 360° in azimuth. 

AVAILABILITY: Two each month commencing in June, t~ a 
total of 30, with 18 operational. 

I 
QUANTITY: 30 total 

I 
ASSOCIATED PLATFORM: EKA-3B 

I 
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TABLE 48 

TITLE: AN/ALR-29; Jammer Control Receiver 

DESCRIPTION: This equipment is similar to the AN/ALR-30 
receiver except that it covers 100 MHZ portions of the 
L and C-bands. The L-band is divided into six incremen
tal bands and the C-band is divided into four incremen
tal. bands. A fast sweep panoramic receiver displays 
all ten incremental (L and C) bands. A manual receiver 
is provided for each band, L and C. Jammer look through 
features and D/F are identical to the AN/ALR-30. 

AVAILABILITY: First production in May 67, two per month 
to a total of 30, with 18 operational in the fleet. 

QUANTITY: Maximum of 30 

ASSOCIATED PLATFORM: EKA-3B 

ED-6c 
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' TABLE 49 
;... 

TITLE: AN/ALR-30; Jammer Control Receiver 

DESCRIPTION: A fast sweep panoramic display receiver 
capable of displaying all signals from 2. 5-3 .1+ GHZ or 
any 100 MHZ .portion of this band. Two manually tuned 
receiv~rs are used to selec~ the signals to be jammed. 
The ALR-30 provides jammer look through capability for 
monitoring effectiveness. It has an omni antenna and 
a sepatate D/ F antenna to provide signal bearing. 
Coincident data from the AN/APR-32 is fed into the 
ALR-30 l for S-hand signal identification. 

AVAILABILITY: Two each month commencing in May 1967, 
to a total of 30, 18 operational. 

I 
QUANTITY: 30 Total 

ASSOCI~TED PLATFORM: EKA-3B 

7f . I 
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TABLE 50 

TITLE: ASQ- 96 

DESCRIPTION: Semi-automatic superhetrodyne digital 
control receiver for interception, detection ancl 
accurate location (! 1°) of all signal emitters opera
ting within 500 - 11 ,.000 mcs tactical data is auto
matically resolved and reported via clata link and/or 
voice. 

AVAILABILITY: August 1967 

QUANTITY: One (DDR&E approval for nine additional). 

ASSOCIATED PLATFORM: EB-66C 
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TABLE 51 

I 
TITLE: QRC-259 30 MHZ - 4o,OOO MHZ Receiver 

I DESCRIPTION: A receiver for the RC-135C to cover ~he 
frequency 1range of 30 MHZ to 18,000 MHZ. It is a 
superheterodyne, digitally tuned, receiver. 

I AVAILABILITY: Three prototypes on contract approximately 
Mareh 1967, available for flight approximately one year 
from datel of contract. 

QUANTITY: ! No production approved. 

ASSOCIATED PLATFORM: SAC, RC-135s 
USAFSS, ACRP (C-130 & RC-135s) 
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TABLE 52 

TITLE: QRC-272 

DESCRIPTION: The QRC-272 is a small (10' x 97"), light
weight (200 lb) pod mounted radar identification and 
direction finding ;system. Using an established data 
base · the QRC-272 v.·ill identify and generally locate pre
selected threat r~dars. The collected data will be 
transmitted via data link on a real time basis to th~ 
level of command best able to react to the threat. ~~he 
system operates in the L, s, C, and X frequency band~. 

AVAILABILITY: Prototype January 1967 

QUANTITY: NA 

ASSOCIATED PLATFORM: F-100; F-105; F-4c/RF-4C; 
RF-101; F-111 
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I 
TABLE 53 

TITLE: QRC~300 Mobile ELINT Van 
. I DESCRIPTION: A Mobile ELINT Data Reduction System to 

automaticaliY digitize, sort and analyze radar inter
cept data contained on magnetic tape. I . 
AVAILABILITY; An operational orototype is scheduled 
f<:~r deli v er

1
y to SAC in FebruarY l967 
I QUANTITY: ~ne prototype only 

ASSOCIATED ,PLATFORM: In support of U-2 and other 
special collection platforms. 
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TABLE 54 

TITLE: QRC-317 

DESCRIPTION: An airborne receiver to indicate when 
the aircraft is on the center line of the main beam of 
the S. or C-band SA-2 guidance radar. A SA-2 missile 
launch warning is also included. The over-all purpose 
of the system is to provide audio and visual display 
to the pilot of the presence of an SA-2 guidance signal 
as well as presenting the strike aircrafts• actual 
position in the beam of the FAN SONG radar, thus per
mitting positive evasive maneuvers by the target air· 
craft. 

AVAILABILITY: Possibly 1967 

QUANTITY: 10 

ASSOCIATED PLATFORM: F-105, F-4C, F-~D, F-~B, EB-66 
B-52, C-121 

. . . . : 
L. L L L 

ED-6i 

• L • 

Table 54 to 
Annex D to 
Appendix E 

I-



! 
f. L. 

TITLE: QRC-334 Compass Strike 

DESCRIPTION: Time of arrival (TOA) strike system to 
provide! ~arget location (900' ) of SAM radars regard
less or

1 
em~ssion time. Location and identification is 

accompl:ished by inverse Loran technique, comparative 
time oflj arrival or an emitter pulse at each aircraft 
within a three aircraft triad. Range to go and MAG 
heading to target are displayed to pilot. 

I 
AVAILABILITY: November l96? 

I 
QUANTITY: Three 

I 
ASSOCIATED PLATFORM: F-4D 
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TABLE 56 
- ;.. 

TITLE:· QRC-338 Passive Ranging 

DESCRIPTION: Development of a passive ranging capa
bility to be incorp~rated into the APR-25. 

AVAILABILITY: Development in 1967 

QUANTITY: Unknown 

ASSOCIATED PLATFORM: WILD WEASEL and aircraft configured 
with APR-25. 
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TABLE 57 

TITLE: EELS - Elect~onic Emitter Location System 
I 

DESCRIPTION: EELS is a system of locating g~ound based 
electronic pulse emitt·ers with airbor ne receivers te, 
provide exact positio~s of these emitters .in an easily 
assimila:ted form for immediate use by att ack aircraft . 
Radio ranging techniques are used to· synchronize coop
eration /Units . Time of receipt of electr onic emitter 
signal ~s converted to bearing and distance utilizing 
trilater,alization techniques . Following modes of opera
tion ·possible: 

I 
MODE I: Four aircraft, airborne mas ter stations 

r elatively located. 
I 

MODE I -A: Four aircra!t, air borne master statio~s 
geograpnically located by navigation system such as 
OMEGA or LORAN. 

I 
MODE II : Three or four air craft and a surface 

master station geographically or ient ed. 
I 

AVAILAB!ILITY: Now in development, fleet introduction 
November · 1968 

I 
QUANTI!¥: None 

I 
ASSOCIATED PLATFORM: E-2A, A- 6 or other strike escort 
aircraf.t. 

I 
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TABLE 58 

TITLE: TEASER I and I I 

DESCRIPTION: An airborne interrogation system capable 
of interrogating MKX, CROSS-UP and SR0-2 IFF systems. 
Mounted in US interceptor and CAP aircraft, it extends 
the present IFF interrogators and reduces unknown tar
gets. Primary difference between TEASER I and TEASER II 
is range capability: 50 miles for TEASER I, 200 miles 
for TEASER II. 

AVAILABILITY: In Development 

QUANTITY: 

ASSOCIATED PLATFORM: F-8, F~, F-105 
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TABLE 59 ;... 

TITLE: AN/AAS-17 Infrared Warning Receiver 
! DESCRIPTION: The AN/AAS-17 consists of four aft-

looking i~rared sensors with a fixed field of view 
100° x 100° for IR detection of missile firings. Two 
.sensors a~re mounted in each of the wing tip Pods on 
Tactical ;Fighter Aircraft. 

AVAILABI~ITY : One flight test model 

L 

QUANTITY:! Fleet buy not yet authorized, quantity 
undeterm:i!ned. 

I 
ASSOCIATED PLATFORM: F-105D, F-105F 
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TABLE 60 

TITLE: AN/ALR-21 Infrared Warning Receiver & Missile 
Launch Detector 

DESCRIPTION: The ALR-21 consists of six AFT~looking 
1Dfrared sensors with a fixed field of view for 
deteciion of AAM l aunchings. 

·AVAILABILITY: Flight testing February 1967. 

QUANTITY: Production not approved. 

ASSOCIATED PLATFORM: B-52GIH; B-66 
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TABLE 61 ;... 

TITLE: AN/ APR 30 Radar Warning and Homing Receiv er 
I . DESCRI PTION: Hom~ng and audio ~resentation t o the 

pilot for threats in the following frequencies: 

S-band C-band X-band 

Homing 2.5- 3.6 GHZ 4.9- 5.9 GHZ 8.5- ::.: ~~z 
Warning 2.0 - 4.0 GHZ 4.0 - 8.0 GHZ 8.0 - i l .: 3EZ 

I AVAILABILITY: Pro.totype being tested as of February 1967. 
Production commences upon Navy acceptance. 

QUANTITY: Production rates 10 per week commencing June 
1967 . 
ASSOCIATED PLATFORM: Navy F-4B 
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TABLE 62 

TITLE: AN/AP~-32 SAM Warning Receiver 

DESCRIPTION: A sweep lock automatic receiver for 
determining the presence of SA-2 command guidance link 
signals for missile status and warning purpose~. 
Indfcator lights show the presence of signals and 
missile launch status. A coincidence signal is sent 
to the AN/ALR-30 for rapid identification and D/F of 
the tracking signal. 

AVAILABILITY: Two per month, commencing June 1967, to ~ 
total of 30; 18 operational. 

QUANTITY: . 30 maximum. 

ASSOCIATED PLATFORM: EKA-3B 
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TITLE: AP~S-107B RHAW Receiver 

DESCRIP!ION: A Radar Homing and Warning system which 
provides. 3600-·wari:i!ilg and relative bearing or 
threat radars ·in the s, C and X-bands. The system 
also indicates the GUIDE LINE missile launch. 

l 
AVAILABILITY: September 1967. 

QUANTITY: 737. 
ASSOCIATED PLATFORM: F-40 and WILD WEASEL 
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7ABLE 64 
;... 

TITLE: AN/ALT- 27 Airborne Noise Jammer 

DESCRIPTION: A high power, noise modulated, Backward 
Wave oscillator jammer featuring plug-in oscillator 
mqdules to co_ver tpe _ f;r_e~e~_gy _ ~~g~ of 350 MHZ . ~P. J.l 
GHZ in 11 bands. It has automatic frequency control 
to hold its set frequency within half of i ts spot band 
width, allowing more power to be transmitted over a 
narrow band without drifting. It can be gated on and 
off in micro-seconds f or receiver look through. A 
steerable antenna increases its effectiveness and is 
controlled with the DAC-723971" Direction3l Antenna 
Control. 

AVAILABILITY: Two per month commencing March 1967; tota: 
for 30 aircraft with 18 operational; t wo AN/ ALT 27s per 
aircraft. 

QUANTITY: 60 installed in the 30 EKA3Bs. 

ASSOCIATED PLATFORM: EKA 3B 
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TABLE 65 

TITLE: AN/ALQ - 76 Airborne jammer System 
I DESCRIPTlON: The /LQ-76 is a Pod mounted ·airborne 

system operating in the .7 to 11 GHZ band remotely 
controll~d and capable of carrying any four of nine 
changeable jammers. The following table lists the 

jammer 

frequency coverage of each band: 
I 

Sub band 1 
1 
2 

a 

.7 1 .0 GHZ 
1.0 - 1.4 GHZ 
1.3 - 1.85 GHZ 
1.8 - 2.55 GHZ 
2.5 3.55 GHZ 

·AVAILABILITY:. In development. 
I 

QUANT ITY1: Four • 
I 

4-A 
5 
6 
7 
8 

ASS.OCIAT:ED PLATFORM: EA-6A and others 

. . . : I. 
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inter-

2.7 - 3.3 GHZ 
3.5 - 4.85 GHZ 
4.8 - 6.55 GHZ 
6.5 - 8.55 GHZ 
8. 5 -11.0 GHZ 
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TABLE 66 

TITLE: AN/ALQ-81 Airborne Track Breaker 

DESCRIPTION: The AN/ ALQ-81 is a Pod mounted version of 
the ALQ-100 remotely controlled from the aircraft and 
powered by an air turbine motor internally mounted in 
the Pod. Operating frequencies are 1.8- 8 .0 GHZ ' for 
pulse radars and 4 .0 - 8.0 GHZ for CW radars. . 

AVAILABILITY: Production commenced in March 1967. 

QUANTITY: 140 have been ordered, by July 1967 a total 
of 63 will be delivered. 

ASSOCIATED PLATFORM: A-1 and others. 
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TABLE 67 

TITLE: AN/ALQ-89 Airborne VHF J~er 
j 

DESCRIPTION: An exact duplicate of the AN/ ALQ 92 except 
that the j power unit will be the smaller power unit now 
in the AN/ALQ 55. This is an interim measure to be 
employedj until the AN/ALQ 92 is set into production. 

AVAILABILITY: The first five EKA-3B will contain the 
equipment, later to be retrofitted with the ALQ 92. 

j 
QUANTITY.: Very limited production. 

I 
ASSOCIATED PLATFORM: EKA 3B 
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TABLE 68 

TI TLE: AN/ALQ-92 Receiver J ammer 

DESCRIPTION: This equipment jams from 60-165 MHZ for 
radar, and 100-165 MHZ for communications. It is 
basically the AN/ALQ-55 system with the automatic 
features removed, displays added, and a larger power 
output provided. The receiving portion contains a 
fast sweep, p.1noramic display and seven manually tuned 
receivers. The same antennas are used for jamming and 
reception, and the set has look through, variable 
j amming band widths and a power output of 1500 watts. 

AVAILABILITY: Prototype. 

QUANTITY: Eighteen will be delivered to the fleet, 
spares and support equipment will follow. 

ASSOCIATED PLATFORM: EKA3B Aircraft. 
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TABLE 69 

TITLE: AN/ ALQ-100 Airborne DECM Set 

DESCRIPTIO!N: The ALQ-100 is an internally i nstalled 
deception ldevice designed to provide azimuth, elevation, 
and range deception against fire control radars. The 
ALQ- 100 operates in the 1 . 8 - 8.0 GHZ band for pulse 
radar ·and j4.0- 8 .0. GHZ band for CW radars . The ALQ- 100 
will . simultaneously deceive radars in one or more 
frequency ~ bands or modes of operation. It will also 
premature~y detonate or dud CW proximity fuses in SAM, 
AAM1 or AAA projectiles. 

I 
AVAILABILITY: Firs~ production March 1967. 

QUANTITY: ! Total ordered is over 1000 sets, production 
commences! three per month in March 1967, 84 by July, 
204 by September 1967. 

I ASSOCIATED PLATFORM: Navy fighter and attack aircraft. 
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TABLE 70 
.;._ 

TITLE: QRC - 128 

DESCRIPTION: A transponder system designed to provide 
automatic operation against communications and data J.ink 
channels in the 100 - 160 MHZ region. Three systems will 
be "design Approval Tested" and designated AN/ALQ-59. 

AVAILABILITY: April 1967(@ 4/per month). 

CUANTITY: 15 - QRC -128 
: THREE - ALQ-59s 

ASSOCIATED PLATFORM: B-52, EB-66, EC-121 
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TABLE 71 

TITLE: QRC - 160- 8 PO D Mounted Jammer 
I DESCRIPTION: A POD mounted noise jammer which simultaneously 

cover S land ~-band SA-2 radars and S-band AA radars . 

AVAILABILITY: July 1967 . 
I QUANTITY: 20/ month starting July 1967 for total of 180 . 
I ASSOCIATED PLATFORM: F-105, F- 4C & D, F-100, RF-101 
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TABLE 72 

TITLE: QRC-301 

DESCRIPTION: A deception repeater, mounted on the side 
of a weapon pylon, for use against S-band AAA and SA-2 
radars. ?~ototype flight test with WILD WEASEL III 
Aircraft. 

AVAILABILITY: One Prototype. 

QUANTITY: No Production Planned. 

ASSOCIATED PLATFORM! WILD WEASEL III (F-105F) (F-1050). 

I • 
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TABLE 73 ;.. 

TITLE: QRC.- 314 
I DESCRIPTION: A fuze jammer to predetonate the proximity 

fuze in the SA-2 missile. The Jammer covers a frequenc y 
range of 3,:6oo· - 3,800 MHZ. 

I AVAILABILITY: T~o Prototypes ~ill complete flight testing 
by April 1967. 
QUANTITY: No fleet r etrofit plans as yet. 

ASSOCIATEDrPLATFORM: F-105, F-4C, B-52 

S - 6bb 

I ~ ~ 

L 
~ ~ : I 

. . 

L I L L L L ' . 
I ·-

' · 
i 

Table 73 t o 
Annex D to 
Appendix E 

! I . 

= 

. , ,., I . 
I r , . . . . 

J ' ... 



I 

,_ L. L 

TABLE 74 

TITLE: QRC-321 

DESCRIPTION: A dual mode deception ja=mer to operate 
against AAA and track while scan (TWS) radars operating 
between 2.6 - 5.2 GHZ. The system utilizes multiple 
false targets with one mode and a repeater technique 
in the other mode. The system is housed in two half 
cylinders mounted on the side of the fuselage. 

AVAILABILITY: May 1967. 

QUANTITY: 14 by October 1967. 

ASSOCIATED PLATFORM: F-105F (WILD WEASEL) 
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TABLE T5 

TITLE: QRC - 328 
I DESCRIPTION: Development of an X, C and S- band 

deception j ammer for the B- 52 and EB- 66 . Main 
features lare exceptional high power, lateral deception 
techniques including a multiple false t arget mode. 

I 
AVAILABILITY: Def inition phase . 

I OUANT!TY.: Int ended for B- 52 and B- 66 retrofi t numbers 
not determined . 

I 
ASSOCI AT·ED PLATFORM: B- 52, B-66 · 
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TABLE 76 

TITLE: QRC-335 (SEED SESAME) 

DESCRIPTION: A deception repeater jammer covering the 
spectrum between 2.6 GHZ - 5.2 GHZ. To be mounted in 
the sparrow well of F-/ RF-4-C for countering SA-2 a.nd 
AAA radars. 

AVAILABILITY: September 1967 (20 per month ) . 

QUANTITY: 100 by January 1968. 

ASSOCIATED PLATFORM: F/RF-4C 

5~ 
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TABLE 77 ;... 

TITLE: XADR- 8A CHAFF ROCKET 
I DESCRIPTION: XADR-8A is a forward launched folding fin 

air rocket-containing 20 chaff units cut to counter X, 
C and S-band radars. It is a 2; 75" rocket designed for 
the ALE-25 poo·. The B-52 would have two PODs containing 
12 rockets each. 

I 
AVAILABILITY: March 1967. 

QUANTITY: 14,000 r ockets in production. 

ASSOCIATED PLATFORM: B-52 G/H 
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TABLE 78 
;.. 

TITLE: AN/ ALE-29 Airborne Chaff Di~penser 

DESCRIPTION: A chaff dispenser consisting of 30 tubular 
aluminum discharge tubes brazed together in rows of five. 
Chaff actuation occurs by electrical ignition of 
explo.si ve charges which fire the chaff into the airstream. 
This device can also deploy inf'rared flares. 

AVAILABILITY: Entering production March 1967. 

QUANTITY: FY 68: 240 sets; FY 69: 1200 sets. 

ASSOCIATED PLATFORM: A-~, F-~ already configured for set 
installation. 
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TABLE 79 

TITLE: QR~-297 

DESCRIPTION: An effort to procure disposable jammers 
with a 1,2:50 - 1,350 MHZ frequency range compatable 
with the RR-72 Chaff package . 

I 
I AVAILABIL]TY: Flight test February 1~~~ . 
I 

QUANTITY: I 200 Units . . 

ASSOCIATEB PLATFORM: B-52, EB-66, F-4E, F-4B, EB-47, EA-6A 
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ELECT~ONIC WARFARE EQUIPMENT AVAILABLE AFTER ~- 1968!/:· 

ATEWS 

QRC-239 

QRC-299 

QRC-2914-A 

XADR-7A 

XADR-9 

TRISAT 

EARS 

a/ See Tables 80 through 87 
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TABLE 80 :;.. 

TITLE: Advanced Tactical Electronic Warfare System ( ATEwS) 
I 

DESCRIPTION: The purpose of the ATEWS will be to provide 
active and passive electronic warfare support to USAF 
t actical / fighter, attack, reconnaissance, airlift, and 
friendly ground and naval forces. The ATEWS wi ll provide 
the following capabilities : 

I 
1. Airframe: 

j 
a. A Mach number sufficient to escort and 
r 

penej rate wit~ combat forces. 

b. A minimum range of 2000nm at an optimum 
cruilse altitude of 35,000 feet. 

I r· Air refuelable. 

id. Short field operation (5000ft runway at field 
elevation of 5000 ft ) . 

e. World-wide deployment on short notice. 

2 . Electronic Wk.rfare System: 

a. Electronic jammers able to simultaneously 
counter at least four threat radars in the same 
frequency band and screen the strike force at a 
distance of 30nm from the enemy radars. Frequency 
coverage of all threat radars is desired. 

I 

/ b. A passive elect~onic warfare system to deter
mine type and l ocation of threat radars for selective 
and effective use of directional active systems. 

c. Expendable countermeasures (Chaff, chaff/flare 
rockets ) to counter immediate threats. 

ThJ primary users of the ATEWS will be TAC, USAFE, 
and PACAF. 

I 
AVAILABILITY: 

I 

~ 
I 

L L_ 

Contract definition - FY 1967 
Prototype development - FY 1968 
Initial operational capab i lity - CIRCA 1972 
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QUANTI:'~: Unknown 

ASSOCIATED P1ATFORM : Unknown 
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TABLE 81 

I 
TITLE: QRC-239 

I DESCRIPTION: Investigation of techniques (other than 
receiver~flare combinations) capable of defending 
aircraft !against infrared guided missiles. Exploratory 
developed projects under supervision of the Air Force 
Avionic Tiaboratory. 

l 
AVAILABI~ITY·: NA 

I 

· QUANTITY~ NA 
I 

ASSOCIATED PLATFORM: Study 
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TABLE 82 

TITLE: QRC-299 

DESCRIPTION: Deception equipment designed to saturate 
the AGC of AI radars and miss-ile seekers in the X-band. 

AVAILABILITY: One 

QUANTITY: One 

ASSOCIATED PLATFORM: KC -135 used as test bed. 
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TABLE 23 
;.. 

TITLE: QRC- 294A ( Coronet Solo- Broadcast Jamming fiy s tem) 
I 

DESCRIPTION: Airborne system to jam or disrupt multiple 
frequency jcommercial television and radio broadcast 
stations operated by hostile forces. Countermeasure 
equipment lwill perform against LF, MF, HF, VHF, UHF, 
data link and TV stations operating between five KC and 
350 ~ICS. . 

AVAILABILITY: January 1968. 
I 

QUANTITY: I Four. 

ASSOCIATED PLATFORM: C-121-C 
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TABLE 84 
· ;.. 

TITLE: XADR-7A Radar Cross-Section Simulator 

DESCRIPTION: The XADR-7A is a 2. 75" forward launched. 
rocket decoy which simulates the radar cross-section 
and speed of a B-52. The decoy rockets are designed 
to operate at altitudes or 10,000 to 40,ooo fee~ for 
the purpose of saturating the fire control radars of 
the SA-2 SAM system. The system will consist of two 
PODS each with eight rockets. 

AVAILABILITY: 1970. 

QUANTITY: No funding approved for production. 

ASSOCIATED PLATFORM: B-52 G/H 
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TABLE 85' 
;... 

TITLE: XADR-9 Chaff/Flare Rocket 
I . 

DESCRIPTION: The XADR-9 is a forward launched folding 
fin air rocket containing 10 chaff units and a flare. 
The chaff is cut· to counter X, C and S-band radars. 
The flare is to counter IR air-to-air missiles. 

AVAILABILITY: In development. Available if needed by 1968. 

QUANTITY: . NA I • 

ASSOCIATED PLATFORM: B-52 G/ H 
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TABLE 86 

TITLE: Target Recognition Through I ntegrated Spectral 
Analysis Techni que (TRISAT) 

DESCRIPTION: The radar returns from a maximum of 10 
selected airborne targets are fed into a computer. 
Sinc'e each return from a target aircraft 1s unique, 
by mo.del, the return signals are sorted anci c·ompared 
digitally with other actual signals stored in the 
computer . Display techniques are used to provide 
identification. 

AVAILABILITY: In development. 

QUANTITY: None. 

ASSOCIATED PLATFORM: Interceptor aircraft. 
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TABLE 87 ;.. 

TITLE: Ej ectromagnetic and ~ircraft Radiati on System ( EARS ) 

I DESCRIPTION: An airborne system consisting of a computer 
which receives incoming radar signals from an airborne 
target, and compares this signal with stored information 
in the computer. Since each return from a target air
craft model is uni.que, the digital comparison can be 
used for target .identi£1cation. A maximum of four 
identifications . presen~ations to the pilot will be 
available~ 

I 
AVAILABIL!TY: In development. 

9UANTITY: None. 

ASSOCIATED PLATFORM: Interceptor aiTcraft . 
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ANNEX E~ TO APPENDIX E 

ENEMY ELECTRONIC COUNTER COUNTERMEASURES 
(ECCM) SUMMATION 

1. (S) The Joint Ctiefs of Staff, in a message 
MJCS 405-66, dated 29 December 1966, directed the 
Services to submit studies to the Joint Chiefs of Staff 
regarding possible improvements which could be made 
(or anticipated) in the SA-2 system to offset or 
neutralize US IRON HAND missions or other ECClwl tech
niques which could be employed by the North Vietnamese 
to improve their Air Defense System. The Services 
responded with detailed reports. 

-

2~ (U) A review of these reports has been made by 
the NIGHT SONG Study Group. By necessity only a small 
amount of ~aterial could be extracted; for purposes of 
brevity, technical details in depth have not been 
included. 
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CURRE~IT TACTICS 

1 . (S) Since the beginning of air operations over North 
Vietnam, US air tactics have been char acter i zed by their 
changing nature. Exis ting tactics have been modified and 
new t actics developed to achieve the objective of maximum 
strike effectiveness with minimum costs, in terms o f air
craft/aircrew attrition, in the face of con~inually 
improving enemy air defense capability. 

a. Where existing tactics resulted in relatively 
high aircraft attrition rates, changes were made in 
penetration altitudes, evasive maneuvers, delivery 
tactics , weaponeering , and/or equipment. 

b. Losses of aircraft to enemy l i ght AAA and auto
matic weapons, required raising the minimt..un operating 
altitudes and limited the number of passes on the 
target . 

c. As the MIG threat increased, MIG CAP and escort 
o f strike forces became necessary . 

d . Introduction of the surface-to-air missile (SA-2) 
dictated the instal lation of radar homing and warning 
(RHAW) equipment in all strike aircraft for SA-2 
warning, the organization of IRON HAND operations to 
attack SA- 2 sites, and t he restriction of operation . 
within SA- 2 defended areas to VFR condit ions. With 
the introduction of ac~ive elGctronics countermeasures 
( ECM), operating altitudes within SA-2· areas were raised. 

e. Other changes in tactics have been made by the 
i ntroduction of the A- 6A and MSQ-77 for night and 
inclement weather op erations. 

f. Generally , tactics of US tactical air f orces are 
s imilar a~d there are few signifi cant di fferences in 
the basic .tactical concepts of the Q~its of the 7th FLT 
and the 7th AF . Most of these are brought about by 
differences in base location or e~uipment capabilitie3. 
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2. (S)The primary consideration in~the de~ermin&ti0~ 
of our air !tactics generally has been th~ continu:~E 
evolution of enemy air defenses. However, ther e hav~ t~en 
other factdrs that have been imoortant considerations in 
shaping ov~r-all tactical opera~ions . Thsse factors are: 

a. c Jnabi·li ties of US T3ctical and 3uooort Forces. 
With t he exception of shortcomings in the night and 
all-weather area, our tactical aircraft and crews have 
been capable-of completing assigned tasks. The gradual 
build-up of forces, though not the only degrading factor, 
prevented the use of sufficient mass to overwhelm enemy 
air defenses at the outset coincidentally with destruc
tion of jassigned targets. Capabilities such as aircraft 
speed, maneuverability, range, munitions load, and 
installed navigation equipment are important factors in 
determiDing tactics. 

b . cbnstraints. Geographi cal limitations t o the 
operati~g area created by the buffer zone and restricted 
areas limi t the territory available for entry and exit 
of strike ' forces and orbit areas available to ECM and 
ELINT supporting forces . Targeting restraints on enemy 
airfielas directly afi'ect the numbers of escort (CAP') 
aircraft required. If the enemy airfields were destroyed, 
the re~~ining aircraft would be forced t o operate from 
Chinese! bases. Th~s would decrease the time they could 
remain on defensive CAP, degrade their command and 
control! capability and increase their reaction time. 
The over-all .degradation to the interceptors force would 
enhance~ our MIG CAP operations. · 

c. E-lectronic Countermeasure. In the past, the 
schedulling of strike forces into heavily defended areas 
has bee~ dictated, to a degree, by the availability of 
ECM sup'port aircraft. Recent improvements in ECM 
supporf capability and the installation of on-board 
defensi've ECM equipment for fighter aircraft has 
resulted i n better -protection for the strike f orces 
and mo1e flexibility in mission planning. 

d . Weather. The combina~ion of missile, AAA auto
matic weapons and MIG defen.ses has caused the 
establ~shment of minimum weather requirements of 10 , 000 
feet ceiling and five miles visibility in SA-2 defended 
areas over North Vietnam. The limited time daily wh~n 
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thc ;;r: cor:cilt:!.ons s:·:is~ makes.:.~_ necessary· tc schedule 
\:1. m:1x Lffill!I. effort for each strii{e oission rather than 
scheduli~~ smaller s~rike missions at r~~dom ~eriods 
throughout the day. 3uch conditions add to the degree 
~f predictability caused by other factors such as 
refueling ~racks and t~me-over-~argets dictated by 
turnaround missions. 

e. Munitions Availability and Ef~ectiveness. Our 
efforts to neutralize the enemy 1 s air defense system 
have been seriously handicapped because the munitions 
which are most effective in destroying AAA, automatic 
weapons, SA-2 battalions and radars are scarce and 
because we have had difficulty in accurately locating 
the defenses. The density of automatic weapons and 
light AAA existing in most of North Vietnam dictates 
weapons delivery methods which permit release and 
recovery above the effective range of these weapons. 
Operating techniques and the use of electronics counter
measures, radar homing and warning, and IRON HAND sup
port have allowed the strike force to operate in high 
threat areas with minimal losses from missiles. (See 
Appendix H.) Strike pilots are in agreement that the 
primary strike delivery method must be one that permits 
operating outside the effective range of light AAA and 
·automatic weapons. 

3. (S) A general discussion of tactics employed by the 
USN/USAF categorized by mission and as affected by the 
NVN Air Defense System follows : 

a. Lightly Defended Targets Outside Missile Envelone. 
When striking l~ghtly defended targets outside of the 
missile envelope, enroute penetrations are normally at 
best cruise altitude (above 15,000). When over these 
targets, bombing, rocket, and strafing runs are carried 
to low release ~~d firing altitudes ( below 450G') to 
improve delivery accuracy. In addition, multiple runs 
can be made to increase probability of target destruc
tion. It is to be noted that few such targets remain 
in North Vietnam. 

b. Heavilv Defended Targets Outside Missile Envelone. 
Tactics employed against heavily defended targets are 
more restrictive. Enroute altitudes are above the 
ff t · -~ • h 1 ' h r ' r / A. · · · 1 · e EC lVe r:nge 0 . ;. .. c; .:. .:..g .. r. r.r.r. i. :-:1a -.-··-· <.: t;O:t .:: J r-"_l·;;r:.: 
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60 degrees ) with a release al'titudeo-_that perm~'ts the 
aircraftJ to bottom out above the effect:..·,e range o~ 
automatic weapons and 37mm AAA. Normally, only one 
PaSS is made on heavily defended targe'ts and flak 
• I 

suppression is generally used. 

c. Tal-gets Within Missi~e EnveloPe . Tactics for 
t hose . targe'ts which are wi'tbin 'the surface-to-air 
missile /envelope are essentially the same as for 
heavily defended targets except IRON HAND elements are 
ihcluded in the force. Pene'tration tactics may vary 
among units depending upon terrain and density of ' 
enroute !defenses. The majority of naval units penetrate 
at 9000 ,feet or above in order to remain above the 
etfective range of automatic weapons and 37mm AAA. USAF 
aircraft equipped with electronic countermeasure devices 
penetra~e at o,000-17,000 feet. Low altitude penetra
tions (100-400 feet) are used for night A-6 and RF-4c 
missions. However, low altitude penetrations require 
very precise planning and execution. Routes are 
planned jto .avoid populated areas and · AAA concentrations 
ahd are normally flown to take advantage of terrain 
masking Jand to evade radar detection. More support 
aircraft are required for strikes penetrating the _ 
missile , envelope, especially those attacking targets 
located north of the 20th parallel where M.IGCAP is 
required. Normal support requirements include flak 
suppres~ion, electronic warfare, escort, CAP, IRON 
HAND, SAR, and tanker aircra.f't. 

I . 
d . Flak Suopression. In the early months of the war, 

napalm, j 2omm, CBU-2A and rockets were used for flak sup
pression. Runs were carried into minimum range and 
altitude .affording the enemy gunner a no-deflection shor't 
range target. In addition, many targets were so heavily 
defendea that the number of aircraft available precluded 

I attacking more than a few of the occupied flak sites. 
The mobility of NVN AAA also contributed in reducing 

I effectiveness of flak suppression. Because AAA is 
constan:tly moved from site to site, suppression pilots 
had dif·ficul ty and at times were unable to visually 
acquire; the occupied sites prior to roll-in. These 
factors combined to make flak suppression a costly 

I venture in terms of results achieved, and the use of 
flak suppression was reduced to a m~imum. With the 
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advent of the C3U- 2:.: ~ ;. r o.):;.r,i :.::r. f '...;.z ed :=.ur.T.-=:;: .s.r;c 
proximi t y f~zed low-drag bombs, emplc~~ent of ~~aY. 
suppres sion has been r esumed. Commen~ s f r om ~~e f~eld 
reveal that results have been excellent, due p:-:.:J.ari.:!.y 
to the area coverage afforded by t hes e weapons . 

L 

e . IRON HAND 

(1 ) ~· Current tac~ic s employ t wo IRON FJU~ 
plus t wo-s'rlRIKE (A-4: A- 6) aircraft which precede 
or accompany t he strike aircraft to the targe~ area . 
Known SAM sites which could pose a t hreat to ~he 
striking force , are plotted and s t udied prior to 
launch. The SHRIKE aircraft utilize the APR-23/ 
SHRIKE direction finder capability to detect 
radiat ing FAN SONG r adars . The pilot t hen maneuver s 
i nto estimated SHRIKE range of the FAN SONG and 
l aunches his missile. Ordnance emp loyed by .!...!·.Ofl HAND 
attack aircraft include bombs and rockets . Currer.tly 
only SAM ba~teries which threaten specif i c :;s operll
t ions in Route Packages IV and VI are attacked; 
elsewhere SAM batteries are at tacked when located. 
It is t hought likely that the enemy has been able t o 
i dentify SHRIKE aircraft to some extent since SA-2 
act i vity has frequently been reduced when SHRIKE 
aircraft accompany the strike units . 

( 2 ) Air Force. USAF IRON HAND operations are con
ducted by WILD WEASEL units composed of t wo WILD 
WEASEL and two IRON HAND aircraft. The WILD WEASEL, 
t wo-place F-105F is configured with (APR- 25/ 26) radar 
homing and warning system which provides 360 degrees 
aut omat ic detect i on, i dent ification, and directional 
display of SAM, AAA, and AI emitters . The EWO has 
~he capabi l i t y of selecting and homing on any EVT, GCI, 
HF, SAM, or ~~ radar i n t he S and C-bands. The ~0 
can automat ically clear the pilots RHAW 3cope momen
t arily of all s i gnals except t he selec~ed targe~ 
radar, enabling quick crew orien~ation . The notifi
cation of environment and course direc~ions reauired 
for homing and/ or avoidance are passed t o t he pil ot 
by t he EWO, l eaving the pilot free t o concentrate on 
t he major mission of maneuvering t o t he target. When 
a SAM site is select ed for homing, t he EV10 automati
cally t ransposes that SAM site t o t he pil ot' s gun 
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~ieht /in a display of t he actua::t, ~zimuth/elevation 

L. . l . 

of the site. 'Ihe heads up display a~sists th~ pilot 
in visual acquisition of the site and precludes any 
furth~r requirement for head in the cockpit. WILD 
WEASEL aircraft remain at 15 ,000-17 ,000 feet altitude 
f rom ~he tanker to penetra~ion of the terminal area, 
then descend to 6,000- 9,000 feet altitude, accelerating 
to approximately 520 kts with a lateral separa~ion of 
1500 feet and 500-1000 feet vertical seoaration. 
Active jamming ( QRC-160) is initiated upon the first 
display of a SAM missile warning which is a threat to 
the ~~11 forma~ion. As s t rike aircraft proceed 
towa:.:-d the assigned target, the WILD WE.ASELs commence 
maneu~ering · for homing on the threat site and SHRIKE 
attac'k when within the SHRIKE. envelope. 

I . 
(3) The North Vietnamese capability to rapicly 

reloc'ate SAM batteries, to effectively camoufl~e 
both jSAM and other radars, and the employment of . 

- radar emission control ( EMCON) techniques (seven to 
t en seconds radiation t~e) are major problems in 
lEON I HAND operations. SHRIKE performance has been 
degraded as there is currently no method of accurately 
measUring the range to enemy radars. 

l 
f. Anti-MIG Tactics 

. I 
( ~ ) US aircraft which operate within the normal 

MIG operating area are provided protection in the 
formj of MIGCAP, BARCAP, TARCAP and escort aircraft. 
These counter-air forces consist primarily of the 
USAF! F-4C and the Navy F-4B/F-8 aircraft. The 
figh~ers are positioned between the known or suspected 
enemy t hreat and friendly aircraft. 

I . 
{.2) Tactics utilized for the most part have been 

of the day visual fighter type since the laclt of 
posi~tive radar identification of enemy aircraft 

I 

requires visual identification before opening fire. 
The !ensuing encounters have resulted in a loss ratio 
of about three MIGs to one friendly aircraft destroyed. 
Although this US/MI1 kill ratio has been favorable and 
the jMIGs have only jestroyed a relatively small number 
of US aircraft, they have had a considerable impact 
on our mission accomplishment by: 
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(a) Caus~ng f~ienrily ~irc~ai: ~o aoor~ cr 
jett~:on ordnance prior ~c reaching targe~. 
(USAF ~ ; \:udy shows \:!1at 25 per cen't of s'tri.!::e air 
craft Cln five selec'ted strikes were forced to 
jettison ordnanc e during period Sep1:emoer to 
December 1966.) 

(b) Increasing the requirement for suppor't 
and CAP/ aircraft . 

(c ) Degrading strike crew effectiveness by 
adding distraction factors to the already com
plicated problems of navigation, target acquisi
tion, and ordnance delivery. 

g. Armed Reconnaissance 

(1) Approximately 90 percent of the attack sorties 
f lown over North Vietnam have been armed reconnais
sance missions, however , because of the adverse 
defense environment, very few of these sorties are 
flown in RPVI. As flown by the Air Force , these 
missions generally involve four aircraft during 
daylight and two aircraft at Dight while those flown 
by the Navy are usually conducted by t wo aircraft 
at all times. 

(2) Day 

(a) Flight altitudes for these missions are 
based on two considerations; the altitude has to 
be high enough to afford an acceptable degree of 
protection against automatic weapons and light 
AAA and the altitude should not be so high as t o 
degrade seriously the pilot's visual targe't 
acquisition capability. This normally results in 
altitudes between 3,000 - 5,000 feet above ground 
level. In addition, aircraft continually maneuver 
and vary flight altitudes as further defense against 
automatic weapons and AAA. During overcast weather, 
flights remain clear of the base of the overcast 
whenever possible to deny enemy defenses t arget 
altitude information . 

(b) Throughout the flight, the trail ing 
section/aircraft maintains a stepped-up two to 
four ~iles t rail position on the lead section/ 

E ~craft . This permits the trailer(s) to 
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readily po~i tion for a"ttack :;;could a t.:tr~e:t ~;~ 

distovered. If the target is iocated in a 
he~~ily defended area, single-pass attacks usiog 
varied run-in headings are employed. If defenses 
ar~ light or nonexistent, multiple passes are 
made to increase probability of target destruc
tion. .Ordnance utilized on armed reconnaissance 
missions include bombs, rockets, and 20mm. 

I 
( 3) Night 

I (a} Night armed reconnaissance and strike· 
operations against military targets in North 
Vietnam are conducted pr~arily by A-4, F-4, and 
A-6 aircraft. The A-4 and .F-4 require visual 
acquisition a~d flare illumination of a target 
for effective attack. The A-6 is an all~weather 
we~pons system that has an effective ordnance 
delivery capability without dependence on visual 
reference to the target. 

I 
1 (b) Visual night attack operations are con-

ducted by elements of two aircraft. Visual 
acQuisition of targets is difficult at night and 
precise navigation is required. Navigation prob
le~s of Navy units are alleviated somewhat by 
ut~lizing raaar-equipped E-2As or E-lBs to vector 
st~ike/reconnaissance aircraft to predetermined 
coast-in-points. Except during clear moonlit 
niShts, when visual reference to landmarks is 
po'ssible, overland navigation is conducted 

I 

ut,ilizj,.ng the time-heading-airspeed method. t!SAF 
units utilize MSQ-77 ground radar control and 
1~ert1al NAV or TACAN, where available. 

) (c) All ordnance except BULLPUP ami W.AI..I.l:."'"YE 
may be utilized at night. Two weapons configura
tions of Navy aircraft are used for night 
operations. Some Navy air wings configure each 
a~rcraft with flares and weapons while other con
f~gure one aircraft in a section with flares and 
the other with weapons. On USAF armed recon
n~ssance aircraft only the lead aircraft is loaded 
with flares. 
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(d ) Delivery t ~c~ics employed a: ~!ft~ a~so 
differ. Nornally , ~ircraft at 1;a.ck ::.~'eve -:: ::e 
flares . nowever, occasionally where ~ errai~ c e2~
mitz, s~rike ai rcraft at"t;ac k benea~h t h e flares 
u~ilizing laydown delivery tac~ics. 

(e) Night ' armed reconnaissance flights are 
flown at approxima"t;ely 3500 AGL at 360- 420 r~ots. 
Trail aircraft fly a three t o seven mile t rail 
position on the fligh~ leader depending on unit 
doctrine. Air- t o-air TACAN, radar , and called 
heading changes are utilized to mal-ntain the 
desired t rail position. The leader, upon 
spotting a target, notifies the trailer and 
illuminates the ~arget. The trailing aircraft 
position for attack and attack immediately upon 
~arge~ illumina1;ion . After dropping flares~ the 
leader positions himself for bomb damage assess 
ment and a follow-on attack if one is required . 

(f) Effor~s have been made to improve the 
effectiveness of the night armed reconnaissance 
program by introducing the acquisition/ control/ 
attack concept. The acquisition aircraft, either 
an Army Mohawk equipped with Moving Target Indi 
cator capable side looking radar or an RA-3 
equipped with infrared sensors, is employed for 
initial acquisition of a target. Once a target 
is acquired, its position is relayed to the 
control aircraft who vectors the attack aircraft 
into the area for visual acquisition of t he 
target. 

h . Tactical Reconnaissance 

(l) Few significant differences exist in the basic 
concept of tactics of the tactical reconnaissance 
forces of the 7th FLT and 7th AF~ The conceots of 
mission planning, evasion/ masking t echniaues-for 
t ransit to and from target areas, and flight ma~euvers 
over the target are similar. Specific differen:es 
which do exist are due to different routes/ approaches 
from land/ sea bases, terrain and weather encoun~ered, 
and varying aircra.f't .- and reconnaissance sensor 
capabilities . 
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( 2 ~ Tran=i~, ~arge~ rou~ing, ~n1 ~l~g~: ;rc~~les 
are f~exible; therefore, in most units fligt: 
planning is left to the dis·~re~ion of t he recon
naissance aircrews. Flexibility is reauired due t o 
factors such as day or night missions, "types and 
locations of targets, ~agery collection requirements, 
weather, and the enroute and target d::fo::l=:<? environ
ments!. Evasion t actics are used except during the 
criticaL period over the target for proper imagery 
colle1ction. 

I 
I 

(3) Day mission tactics are more flexible due to 
greater inherent day photo capabili.tie s. Night 
miss~ons are more critical because of the altitude 
limi~ations of night photo cameras, illuminants and 
infrared sensors . I . 

(4) There are some differences in the way Navy 
and Air Force units conduct tacticaL reconnaissance 

. operations . 

I (a) Escort vs Non-escort. It is 7th FLT 
policy ·.;fiat tactical reconnaissance aircraft be 
escorted whenever possible. The purpose of this 
escort, normally a single fighter, is for Search 
and Rescue assistance and . warn~ against AAA 
defense system threat. In ·the event of a high 
priority target in a heavily defended area, flak 
s~ppression forces may be provided in addition to 
the normal escort. Under existing 7th AF policy, 
r~connaissance missions in heavily defended areas 
are escorted by fighters to provide defensive ECM 
protection. 
I 
l (b) Operational Restraints. Currently, 7th 

AF day photo reconnaissance aircraft are restric ted 
to a minimum flight altitude of 12,000 feet while 
qperating over heavily defended areas of North 
'fietnam. This _policy was iJJ;lplemented due to heavy 
d~time losses i .n early January. When weather 
~d/or target· priority dictate ·operations at 
lower altitudes each requirement is evaluated on an individual basis. . 

I (c) .Day Ooerations. Tactical reconnaissance 
~craft employed in North Vietnam have been 
9enied the use of very low and high altitudes by 
heavy small arms fire, AAA, and the SA-2 missile 
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thre~~. As a resu~t , to~survive ~~ ~t!s environ
ment , reconnaissance must ~e conducted ~~ the 
medium altitudes between 10 : 000 - 15 , 000 f eet. 
USAF/ USN t ac tical reconnaissance are primari~y 
sensor - equipped to conduct ~ow or high altitude 
photo reconnaissance and, \'lith the exception of 
the RF-101, are not optimized to conduct opera
tions in the medium altitude ranges. 3oth 7th 
FLT/7th AF recognize this sensor limitation and 
have forwarded their operational requirements. 

(d) Night Ooerations. The differences 
between Service capabilities to conduct night 
tactical reconnaissance is considerable. The 
RF-4C has the capability to conduct extensive 
night operations using photographic and infra
red s ensors. The RA- 3B conducts the majority 
of the Navy night reconnaissance but l acks the 
per formance capability to survive in the high
threat areas. The RA- 5C u~ilizes a strobe 
illumination system which is ineffective above 
1500 feet altitude. In addition , this system 
exposes the reconnaissance ai.rcraft to visual 
t racking by AAA. In this respect, extensive 
use of cartridge ill~ants a.lso exposes the 
RF-4c t o the AAA threat. 

i. Electronic Warfare 

( 1 ) There are few significant differences in 
the basic service concepts for requirements and 
utiliza~ion of electronic warfare support forces. 
Two electronic warfare support mission~ are per
formed i n support of air operations in I·!orth 
Vietnam; passive electronic countermeasures (PECM) 
and active electronic countermeasures ( AECM ). These 
m.issions are performed by a varie~y of aircraft and 
ECM capabilities. 

(2) PASSIVE ECM Systems. Tactical ELINT collec
tion of t he NVN defense environment is accomplished 
on a ver y limit ed basis. The aircraft deployed to 
collect ELINT data are used in other roles and/ or 
are capable of providing adequate coverage of Harth 
Vietnam to up- date the electronic order of t att le 
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on a tim~ly basis. I'herefo:-e, .:-pper:nional plan..r.:..::~ . 
::;talffs and aircrews are denied a curr ent and essentlal 
knojwledge of the NVN electr onic order of battle. 

(3) Active ECM Svstems. The t actics employed by 
ECMj aircraft are generally the same. When more 
t han one · strike/ reconnaissance force must be sup
ported, the general t actic is to position the jam
min1g support for optimum coverage and maximum protec
t ion of the strike forces against threat radars. 
Whe're possible, multiple ECM aircraft are employed 
ag~inst a target complex or group of targets us ing 
a c~ombination of electronic jamming, . chaff, and 
crossing tracks . The multiple aircraft concept has 
been determined as the best for max~um degradation 
of iEW/GCI environment; range, azimuth and elevation 
capabilities of SAM radars; and preventing and/ or 
br~aking l ock-ons of AAA fire control radars . The 
effectiveness of ECM in the active r ole is limited 
by lthe number and power of jammers and by inadequate 
aircraft performance to survive in the high threat 
areas. Most USAF and USN/USMC ECM aircraft currently 
emP,loyed (E-66B/ C, EA-1F, EF-10 ) are restricted to 
operations outside the missile envelopes. As a 
result, USAF EB-66 ECM air craft are stationed in a 
cloverleaf orbit 30 to 60 nm from the strike target 
along the inbound path of the strike forces. When 
more than one target i s supported, the orbit point 
is jpositioned or shifted to provide op timum coverage 
against known threats. Navy ECM aircraft are usually 
positioned 1 5-20 miles off'shore in an orbit along 
t he route of the strike force. Active support of 
th~ strike force commences just prior to coast-in 
an~ continues until the strike group has progressed 
i nland to a point where threat radars are directed 
away from the jamming source by early warning and 
GCI radars . The effectiveness of stand-off j amming 
is lnot direc~ly measurable; however, operational 
co~anders, when queried as to the effectiveness of 
active ECM, were unanimous in their conviction that 
stand-off j amming was an essential element in a 
successful s trike operation. 

) (4) Defensive ECM Systems. As a 
different ECM equipment procured by 
to count er electronic defenses, the 
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emolcved by each s ervi ce a~e fo r mulated to t ake 
fuil ~dvantage of s~ecific ~~M equi;ment . 2 ~e 
major difference :r. defensive ECM capabil:ties 
exis t s between USAF/ USN forces. \-lith t he exceotio~ 
of t~e F- 4B, 7th rLTs attack and reconnaissance 
aircraft are all equipoed with defensive ECM 
(ALQ- 51) . I n co~trast~ only a l~mited number c f 
7th AF attack and reconnaissance aircraft are 
equipped with the defensive ECM ( QRC-160) . At the 
time of the NIGHT SONG field visit the supply of 
QRC-160 pods was inadequate t o equip all tactical 
fighter/ reconnaissance aircraft. The pods avail
able to 7th AF have been allocated to units based 
upon mission priority. Use of the · QRC-160 pods 
dictates tacti cs designed t o take full advantage 
of the mutual protection concept. As a result, all 
aircraft in the flight must fly a rather precise 
fo rmation to maintain a lateral separation of 
1500-2000 feet . Tactics_ associated wi th use of 
ALQ-51 deception repeater differ i n that each 
aircraft has individual protection thus offering 
more flexibility in formulating tactics. 

j . Search and Rescue ( SAR) 

(1) The Commander 7th AF is responsible for 
SAR coor dination in the Southeast Asia area of 
operations and exercises operational control of 
all USAF SAR forces. CTF-77 exercises operati onal 
control of USN SAR forces. (See Appendix G) . 

(2) USN SAR forces are comprised primarily of 
UH- 2A/B and SH-3 helos, A- 1 RESCAP and two DD/ 
DLGs located at northern and southern SAR ' t ations . 
Navy rescue operations are conducted mainly in 
the Tonkin Gulf and coastal areas of North Vietnam . 

(3) USAF SAR f orces are comprised of HH-3E 
and HH-43B/F helos , HU- 16, HC-130P, and A-1 
RESCAP aircraft . USAF SAR ooerations are 
conduc ted over all l~,d areas, plus HU- 16 support 
in the Tonkin Gulf. 
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l ( a) One UH-2A/ B helo i s embarl<:ed in eac!-1 
SAR DD/DLG. These helicopters are armed, equipped 
w~th self-sealing fuel cells and armor plate and 
are on alert status 24 hours a day. 

I (b ) Embarked on ona of the thr ee YANKEE 
STATION CVAs,is a three plane SH-3A helicopter 
detachment. The SH-3A is armed, equipped with 
self-sealing tanks and armor plate and is t he 
primary rescue veticle ~sed over North Vietnam. 
One SH-3A is airborne at all times during daylight 
hours escorted by A-1 RESCAP. During hours of 
darkness, both the SH-3A and A-1s are held in 
a l ready alert status aboard the CVA . 

( 5) USAF OoeratinE Procedures. SAR support air
craf~ are normally airborne whenever air operations 
are being conducted over North Vietnam. Prede·sig
natea orbit areas are established for the HC - 130Ps 
and HU-16s over Laos and the Gulf of Tonkin, these 
areas being dictated by target location. The HH-3Es 
normally stage into advanced operating bases in 
LaosJ and are committed to five minute ground alert 
or to airborne alert in permissive areas. In addi
tion: t o the normal rescue vehicles, RESCAP aircraft 
(A-1Es) are placed on alert status at Udorn. 

((6) When . an aircraft i s shot down, the initial 
SAR ieffort is normally accomplished by the accom
panY~ing strike/CAP aircraft , and consists of l ocat
ing the downed -airman and directing SAR forces to 
the rescue area. Upon notification, the SAR alert: 
forc,es are scrambled, if not already airborne , and 
proceed to the rescue area. The senior on-scene 
pil~t normally acts as airborne coordinator for 
the !rescue effort and coordinates with ground sta
t~on/YT Commander for additional support i f an 
extensive search is reqUired. 

(17) The success of the rescue effort is dependent, 
to a large degree, on the intensity of the enemy 
defenses and the pz:oximi ty to po.pula tion centers. 
Although RESCAP anc escort aircraft carrying ord
nance are usually available to suppress groundfire, 
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the size ana slow s;eed =f ~he rescce airc~af~. 
along vli th the i!'lherent ~equi:-emer.'t f~r lc·fl arHi 
slow flight, make !he ~escue aircraft vulr.:rable 
enemy fire. ~escue efforts are virtually prohibi:ed 
in t h e !!eavily defe;~c.ed and densely pcpul a:ed areas 
of Route Fackage VI . 

(8) SAR operations have been degraded by the 
:allowing equipment: and environmental factcrs: 

( a ) The limited range and endurance of 
present rescue vehicles (HH-3/ SH- 3) restri~ts 
the area which can be covered. 

(b) The slow speed of the rescue helicopter3 
results in excessive reaction time from noti 
fication to pickup which reduces probabil~ty 
of recovery. 

( c ) Availabl e helos are vulnerable t o enemy 
groundfire due to the low altitude and sl ow 
speed nature of operations . The requirement 
hover for pickup increases the hazard . 

(d) Night recovery ca?ability is limited 
due to difficulty in: 

l· Low level navigation and terrain 
avoidance. 

~- Locating downed airmen during hours 
of darkness. 

(9 ) Future ShR ooerations will be enhanced 
through better self~prot=ction, eXtended range, 
and higher speed for the helicopter. Three M- 60 
miniguns are being i nstalled in all HH-3Es. The 
HH- 53B, with 50 knot higher airspeed and self
protection ar mament will be added to the inventory 
in early FY 68 . Both HH-3Es and HH-53Bs wi ll be 
capable of air refueling from the HC- 130P . 

( 10 ) Development programs are underway t o adapt 
LLLTV and/ or FLIR sensors to rescue vehicles t o 
improve t he night rescue capability . 
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( 11 ) A need exists for a hi gh- speed armed VTOL 
aircraft with sufficient range, endurance, and 
paylload capacity to effec 'l:ively accomplish the S ~R 
-:nission in a sophisticated defense environment. 
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FUTURE TACT::~ 

?OR r:v 6c/F? 69 .~i~ 

: . (J S) The tactics currently employed by CZN/UC~f 
11nits in North Vietnam~ although developed separately, 
are basically the same with the exception of min~r 
differences . The~e tactics are considered near ~ntimum 
:or the current ~~Nair defense envir~nment, avaiiable 
equipment/munitions, and constraints. This is not to 
say that tactics are static, for they are sensitive ta 
changes in the air defense environment and t o the intr a
auction of new caoabilities of eouioments and weanons . 
A listing of new or modified equipment expected to be 
available in FY 68/FY 69 and subseauent peri ods . a~oears 
at Appendix E. Those which are expected. to have the 
t::r~atest impact on operations in the NV N air defense 
environment are: 

FY 68 

F.CM EauiDment 
Compass Strike (TOA) 

ALQ- 51 Mod II 

ALQ- 100 

ALQ- 7l 

IFF (TEAS.t:R) 

ALQ- 76 

ALT-27 

Exoendable .Jammers 
( QRC 297) 

l . I- L L L 
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FY 69 & Subseouent 

ECM Eauinment 
EELS ( TOA) 

TRISAT 
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Aii'C:",E.ft 
A- 7A 

F-4J 

F-4D 

EKA- 3B 

Mu . tl. n1. 1.ons 
WALLEYE 

I 
TALOS ARM 

I 
CBU- 24-/29 

j 
Proxi:;.i ty :'uze :: 

Stanlard Arm (Mod 0) 

Aircraft 
?- lllA 

F-4E 

A-7D 

Munitions 
AIM- 4 

AIM- 7F 

Standard Arm (Mod 1 ) 

Anti- vehicle land mines 
(AVLM) 

Sensors 
Forward Looking Infrared 

( FL!R) 

Low Light Level TV (LLLTV ) 

2. UfS) The new or improved equipments which will be 
availa~e dur ing the above time frames should providE: 

J. Better self- protection against radar directed 
defenses (ALQ- 51, ALQ-100 , ALQ- 71 ) . 

J. Greater stand- off capability against certain 
targets with WALLEYE. The accuracy of this weapon 
can jalso permit attacks on targets considered too 
close to populated areas, neutral shipping, etc . , 
for !weapons with greater CEPs . Standard ARM will 
pro~ide longer range and greater lethality against 
radiating S- band radars than does SHRIKE . 

I . 
c. Better accur acy in locating electronic emitter: 

by ~se of TOA principle in COMPASS STRIKE/EELS air
craf t . 

I 
d. More eff ect ive and larger numbers af radar/ 

communications j ammers . 
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lJ•JmiJ r• Jz1. :: 1,1li i .. ;r:·~ =-d bette!· i>./~ A/:Jut 'Jm:J i:i': l,J~;1p0 r1 
suppn::·:3i'.Jn ar.d S.:J4 s!te kill r..r-::>bability. 

f. More effect~ve weanons svstems to c ounte~ the 
MIG threat ( improved aircraft, - mi~~iles~ and 
elect!':::mics ) . 

) . (Is) From the foregoing it would appear that the 
approaches which promise greatest returns are those 
which will enable strike forces t o onerate in the SA-2 
envelope and above the effective range of light AAA and 
automatic weapons. Actions. considered necessary t o effect 
the above : 

a. Lvcate and destroy or nullify the SAM threat in 
North Vietnam. 

b. Jam/Deceive HF communication links. 

c. Install self-protection devices in individual 
aircraft. 

d . Increase use and improve equipment of passive 
and active ECM support aircraft. 

e. Provide continuous intelligence surveillance 
of the NVN air defense system. ' 

4. <Is> SAM Destruc.tion. Destruction or nullification 
of the SA- 2 in North Vietnam would increase the effective
ness of strike forces and in addition lower attrition 
rates by permitting strike aircraft t o remain for the 
most part above the AAA defenses. 

L. 

a. Heretofore, destruction of SAM batteri~s, · 
particularly mobile units, has been diff icult due to 
the inherent inaccuracy of ELINI' fixes {1-10 miles). 
This accuracy has not been sufficient in most 
instances to enable pilots to visually acquire the 
target. Introduction of a Time of Arrival (TOA) 
system ( Compass Strike/EELS) should afford an 
accurate, real time capability to locate S-band 
radars, including FAN SONG, within a 900 foot circl': . 

b. Accurately locating the SfM radar solvez ~nly 
one part of the SAM suppression/destructiQn p:-:)blem. 
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emplo11ing missiles or bombs. 

c . Since tactical a ircraft will not be capable ~f 
pinpo~nt navigation during initial deployment of TOA~ 
feasible methods of attacking SAM radars located by 
TOA are: 

1( 1) ~ttack · with SHRIKE/INTERIM ARM to ,uppr~ss 
s~, or by use of white phosphorus (W~) warheaa~ 
visually mark site for other strike alrcraft. 

I 

I 
( 2) Use of ground controlled radar (MSQ- 77) 

or airborne control radar (E-2A) to vector strike 
aircraft to SAM site. If site is visually 
acquired conduct attack. 

I ( 3) Photo reconnaissance would be conduc ted t::> 
pinpoint sites which could not be visually 

I . d acqu1re • 

I (4) Attack with area weapons those sites which 
have been located by TOA and cannot be acquired 
visually. . 

(5) Use of TALOS ARM. 

5. CIS) SAM Nullification . 1rack information from 
the NVN FIRECAN and the early warning/ GCI net has enabled 
the SAM system to employ emission control ( EMC~N) pro
cedures effectively. EMCON has made detection of the 
SA- 2 more difficult. Critical elements in the GCI/ EW 
net appear to be the early warning radars and communica
t ion links. ELINT information obtained by BRIGAND has 
an impa~t accuracy of about one- tenth mile. Some 26 r~rc~~ : 
of the ~~/GCI radars have been so located. Correlation 
of thisj data by photography would ide~tify those sites 
which c~~ld be attacked under current constraints. Jam
ming ofj defense radars and disruption of the communica-
tion lihks between GCI/EW network appears to be possible 
by making a concerted effort with new ECM equipment 
schedul!ed for deployment to the theater. Loss of tracking 
inform~tion from this net would most likely degrade EMCON 
capabi]ity and require that the SAM acquisition radar be 
utiliz 1 to a greater extent . 
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i it llrt · t ·· ·t~: · r·• ·r" •J· r.:; ino ; C:l t.• 1. ! ~.·!1 1.h~· u ~:t> ( J i' l·.C:t·i :>.r:• i . n:· ~ 
/Uf·l r i r·· · ''''" l.rc; l r: Jd:J r· :: h.'l : : il· ·c·n ~ - !J Cr <>:: ~·fuJ . ~ 11d h :1:: 
': · •rd. r Lbt Jt.r :d Loa notic t·;. hl(· d l·Cr Pa~e .in l os:-:ps du e tc' 
rJ :J.k. Comments from ;;t.rik€ a .ircre-ws .indic:J.te that 
r a dar directed AAA is sporadic and i naccurate when EO': 
3.ircraft are supporting a mission. I n a non-ECM 
environment. radar controlled AAA is normal l y heavy a nd 
nccura t~. Experience has proven that it i s cons .idcr:-.1 bJ y 
~nsi cr to orev~nt fire control radar~ from ~ cquirin~ ~ 
lock-on th~n t o break-lock once obtained. Br~~k-Jo~~~ 
can be cffect8d by using active ECM cquipm(mt and chaff 
bur:.:ts. 

L. 

a. PACAF has reported that QRC-160 t e3t missions 
were flown over heavily defended target areas which 
contained S-band radar controlled 85mm and 100mm 
( AAA ) and SAMs. Nineteen four-aircraft combat 
missions were flown with QRC-160A- l pod equipped 
F-10 5s. At no time duri.ng the test phase were a ny 
jamming aircraft in formation tracked and fired upon 
by' radar directed AAA or SAMs. During these missions 
EB-66C crews collected data on the reaction of enemy 
radars to the pod jammers. AAA was observed on two 
occasions; once over the Red River close to Yen Bay 
and once a few miles north of Hanoi. The AAA in the 
Yen Bay area was of the barrage type and -consisted of 
37mm non-radar controlled fire only. Only on~? SAl~ 
f i ring was reported and this was directed at ~ nr.D
j amming a ircraft in distress. During th~:: first l ( uf 
the 19 test missions flown over North V i~tn~m there 
were no reported sightings of radar controlled AAA 
or SAMs. Radar activ ity i n the tes t target areas 
varied f rom moderate to very d ense signal acti vity · 
The NIGHT SO NG field vi=it revealed that ~ ll 
0Dcrational units believe the intrcductl ~n ~r th~ 
Q~C-160 has seriously degraded the SA-2 ~ nd r~d~ r 
directed AAA elements of the t:n~my def ~:nst~ ~ r.v l r ':'n
ment. Aircrews are confident of th~ir abili t y t o 
survive in the NVN defense environment. 

b. ALO- Sl . Pilot interv i ews c :mducted duri ng the 
Study Group's field trip indicated hit:h pilot conf i
dcnc e i n the equipment . Tests hav e sho...,·n t h:; t th'
ALQ- 51 d~grades effectiveness of AAA r :.r-:: c ·.: !1tr ·:1 
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~~~~~t0rs employ manual t~acking, ·and f~r~h~~ 
degradation was experienced wh~n automatic tracY-~~~ 
was attemoted. CINCPACFLT analysis states tha t ~h~ 
ALQ-51 has probably reduced direct losses to SAMs 
a mong I ~ ~.r i~e a i rcraft so equipped by a factor of f.:. v~. 
In additiop, t he ALQ-51 has probably contributed to 
a r eduction in SAM-associated los ses because of less 
need for evasion and penetrati0n into the AAA 
envelope.* 

I 
7. ( S~) Fl ak Suouression. It was previously noted 

t hat lack of suitable weapons in quantity has limited 
flak suppression in North Vietnam. Use of suppr~ssors 
has incr ;eased with the introduction of CBU-24, larger 
proximity fUzed bombs and proximity fuzed AGM-12C. 
These we:apons in their present configuration are not 
consider

1
ed optimum for the task, and improved weapons / 

deliver Y! systems are required. 

a. CBU-24 . The canister i s currently fuzed with 
a mechanical time-delay fuze (M907 ) which is pre- set 
befo~e t akeoff. This requires precise dive angle~ 
airspeed, and release altitude in order to achieve 
the opttmum ground pattern (which is a function of 
burst height ) . The pilot has limited flexibility 
in t~e choice of his method of delivery. Installa
tion lof a proximity fuze ( such as the FMU-56/ B now 
unde~ develop~ent ) will provide a broad choice of 
attaqk modes, · speeds, and altitudes as may be 
dictated in the target area by such factors as 
weather, terrain, shifting defenses and targets of 
opportunity . 

bj The BLU-26 bomblet currently used in the CBU- 24 
is impact fuzed. Although the bomblet pattern and 
leth~l radius provide a good Pk for exposed troops 
and tight equipment, i ncluding those in open revet
ment? such as AAA sites, the suppression effect is 
l imited to the time of impact. Simple defensive 
measures such as foxholes or sandbags for personnel 
cover provide pr~tection except f or a dire~t hit. 

• CINCPACFLT 0802212 January 1967 
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tlt-1 : ty ( BLU- ](·/B ) f 11 ;:cd uombJ l't s would provide· the 
l':IJt<J bil l ty of a mixture of ruzt:? o~' t ions ror e~ch 
canl~ter. It would increase the kill pr ·~babil i ty 
against lightly pro tected troops ( proximity feature } 
~nd extend the time of suppression ( delay feature ~ . 

Cr Simple protective measures, such as sheet 
metal roofs or elevated wire mesh covers ovP.r 
aircraft revetments could provide adequ~ tE> ~-rctN· t.:. : :: 
against BLU-26 type weapons. Simil ar pr :'lt ::>c: i\"? 
coverings could also be used for radar v.:tns -3!1d 
antennas, gun and missi le positions, and other 
facilities which would otherwise be vulnerable to 
the bomblets. Consideration should be given to 
accelerated development of bomblets such as the 
MK- 118 antitank bomb used in ROCKEYE II, which has 
the capability of armor piercing or fragmentation 
effects. 

8. CIS) Anti-MIG Tactics. The introduction of new 
US equipments and improved coordination/control pro
cedures should enhance our capability to maintain 
superiority over the NVN MIG forces . Increased US 
capability will be countered, to a degree, by the 
enemy ' s advances in aircrew prof.iciency, aircraf t 
inventory, command/ control procedures, and aircraft and 
support system maintenance. A discussion of anti-MIG 
t actics should include consideration of actions again~t 
supporting facilities (MIG bases and EW/GCI n~t ) as well 
a~ air-to-air alternatives. CUrrent rules of engagement 
a nd other operational restraints limit t he degre~ t o 
which an all-out campaign against MIGs can be conduct~d. 
The po.litical necessity of these restraints as they 
r~late to our national policy, should be car~fully 
weighed against the military advantages which would 
accrue if they were partially or completely removed. 

a. Attack the Aiifields. There is complete agree
ment ~ f rom a military standpoint, t hat destruction of 
the enemy air forces on the ground-- that is attacking 
j et-capable airfields, is the most effect ive method 
of reducing the MIG threat . The initial weight of 
effort for such an enterprise would be relatively 
massive due to the deployment of the MIGs among t he 
enemy airf ields; but the cost, _ in term~ cf pllct Gnd 
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l ~n~el number of the C'ncmy .11 rcraft wuul d ;·r obn blj·_ t e 
dr:s troy1~<.i , depending upuu the t imine: c: :he u t tacK 
und the degree of surpris e achieved. ?ari odic 
r ~str~ikes would deny the use of the airfields for 
futur~ air action. 

b. Attack the EW/GC I System 

(1) The NVN EW/ GCI net provide: radar warning 
and control t hroughout the country. They have 
d~monstrated a capability to effcctiv~ly controJ 
their interceptors in a defense environment 
lncluding heavy AAA and SA-2s . Loss 0f their 
radar network would significantly impair enemy 
ail r-to-air ooerations. It would restrict their 
onerations to areas outside of the high value 
t~rget areas, due to the necessity of avoiding 
their own AAA and SAM defenses; and would cause 
tnem to rely upon airborne radar or vis~l 
tactics for their engagements. This wou!l.d place 
them at a disadvantage in view of the superior 
radar intercept equipment of our fighters. 

/ (2) The technical limitation to our capability 
to destroy radars is the problem of detection and 
19cation. Implementation of Time of Arrival 
(QRC-334) will improve the · situati~n at least 
against S-band radars . The number of EW/GCI 
radars and their dispersion throughout North 
V~etnam prohibit an all-out attack effort agalnzt 
them until multifrequency TOA capability exist: . 
R'egardless of technical capability, the primary 
l !imi ta tions of the effective all- out ~ampa igr. ~.!"e 
~he restraints against strikes in the Hanoi/ 
~aiphong area. The heart of the NVN Command/ 
qontrol System is located there or els~ on air
!ilields which are also protected from attack. Even 
~f we were capable of destroying all EW/GCI radars 
outside of the sanctuaries the enemy could s t ill 
maintain effective control from protected sites. 
~easures which would tend to degrade the EW/ GCI 
systems are: 
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( BROWN CRADI.E)/EK.h.-J B(TACOS; airc!'aft '.rould 
enhance the survivability Qf ~triY.e aircraft. 
The increased number of activE ECI1 systems 
would provide ccncentra ted ,iarmning .:~om 
multiple directions. 

(b) Use of deceptive measures such as 
chaff or decoys to increase the numb~r of 
tracks, which would complicate identiflcati'~~
and saturate their communication system. 

(c) Employ communications jammers against 
HF and VHF communications systems to ir~ibit 
their cross-tell and aircraft control 
capability. 

c. Air t o Air Onerations 

(1) In the present defense environment over 
North Vietnam the enemy has been able to "call 
the shots" on committing his interceptors. MIGs 
are normally airborne whenever our forces are 
within their area of operation, but they are not 
usually committed unless they have a position of 
advantage or it has become obvious that our 
strike force is attacking the high-value targets 
in and around Hanoi or Haiphong. On occasion, 
the MIGs appear to be content to deter the 
strike aircraft from hitting the target by 
causing them to j ettison their ordnance, and will 
only press the attack if they have position advan
tage. Recently MIG-2ls have been encountered i~ 
and around heavily defended AAA and SAM areas , 
and on occasion have attempted to lure cur 
fighters into "flak traps." 

(2) The concept of employing CAP aircraft t~ 
screen the strike forces from the potential air
to-air threat has been effective. The F-4 has 
proven to be ·sunerior· to the MIG-21 at low 
altitude; ana on the f ew occasions where, t hrough 
deceptive tactics we have been able to catch the 
MIG at a disadvantage, e.g., the fighter sweeps 
by F-4Cs in early January 1967, the results have 
been rewarding. 
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( ~) Alr -::c-- :1 i.r dt• t l·:..· : L.'l! c~ ;~bi ~ ~ : ;: \.;i l . . ~ ~, •. 
J mpr~>ved with the intr oduc ~ iC'n ·:f th~ F - 4D/ F - 4.1 

~i~craft. The F-4J will h3V~ an AI ~~dar with 
look-down capability. The AIM-4 (F-4D) and 
AIM-7F ( F~4J ) will improve our effectiveness in 
ai~r- to-a ir engagements through increased accuracy 
a nd maneuverability of t~e missiles. The F-4E, 
wilth its internally mounted gun, will enhance 
fUture air-to-air effectivencs~. Air-to-air 
identification systems TEASER/TRISAT will be 
aV,ailable and will afford positive identification 
of enemy aircraft. 

I (4) Another area which appears t o offer 
improvement in the United States/ MIG kill ratio is the fusion of all available intelligence data 
and the timely dissemination of these data to 
tactical forces. Positive radar tracking and 
control of all friendly aircraft, in conjunction 
with secure ground-to-air and air- to- air 
communications, whould provide max~ 
e~loitation of intelligence inputs. 

I . 

9. <f s> Interdiction of NVN LOCs 

a l Interdiction of lines of communication ( LOC ) 
represents over 90 uercent. of the air effort con
ducted to date against North Vietnam. This 
interdiction. effort has been directed against a 
variety of targets ·: including roads, railroads, 
waterways, transshipment points, truck parks, rail 
yards, storage areas and distribution points . The 
program has included the destruction of bridges. 
catering of roads and railroads, road/railway/ · 
waterway reconnaissance, and seeding of LOCs with 
timefd elay fuzed bombs as a means of degrading the 
enemy's ability to move supplies. However, the 
North Vietnamese have proven thems&lves to be very 
prof:icient in countering these efforts. Only in 
the 'case of the rail netw:lrk in Southern North 
Vietnam has the interdiction effort approached a 
desi~red level of success .· T'he repair of rail line:s 
and !construction of railroad bypasses are more time 
consuming than highway repairs . The use of s~eder 
bomb's, designed to inhibit repa i r activities and 
harr'ass traffic, has not achieved the planned 
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re:ult~. The f uzes available~ror ~hese b~mbz d: no t 
have anti- disturbance features, and the enemy has 
been successful in moving them to safe areas whe=e 
detonation will not disrupt their LCCs. 

b. The interior LOCs most vital to the maintenance 
of the NVN war effort are t he northwest and northe.tst 
rou tes .between Hanoi and China, and the routes tha~ 
connect Haiphong with Hanoi and Nam Dinh. These LOCs 
are located· in the most heavily defended areas of 
North Vietnam. A concentrated interdiction program 
has not bee~ directed against them, primarily due to 
aircraft attrition considerations and the need to 
simultaneously close! the ports. The majority of the 
efforts have been ir.. t he form of strikes on fixed 
targets (bridges, rail yards, etc. ) . The result of 
this effort, in terms of degrading the enemy 's air 
defense capabilities, has been limited in view of the 
continued proliferation of the defenses. With the 
exception of the WALLEYE no new weapons and weap-:>n 
systems will be available to the operating f orces 
within the next several months which will increase 
the effectiveness of the interdiction program. The 
WALLEYE, with a predicted CEP in the neighborhood of 
10 feet, should afford improved kill probabilities 
against certain fixed targets such as bridges. 

c . Weapons and weapon systems that will become 
available between July 1968 and July 1970 that will 
increase our interdiction effectiveness are the A-7 
and F-lllA aircraft, the MSQ-77, and aerial-delivered 
mines: 

(1) !=Z· The primary contribution of this 
aircraft lies in i ts greater ordnance-carrying 
capability. Its ability to deliver a given 
amount of ordnance against a target utilizing 
fewer aircraft decreases crew/aircraft exposure 
to the enemy air defense system.. The aircraft i ~ 
equipped with a computing bomb release system 
designed to increase delivery accuracy and there
by increase target destruction pr obabili ty . 

(2) All-Weather Interdiction ( A- 6/F- lllh/M S0- 77) . 
The A- 6 is the onl y aircraft now in South~ast Asia 
which has a true all-weather capability. The F- 1~1/ 
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I 
MK- I II weaoons s;·s tem s!"l::mld pr~ i -:i'' thr ~·, ~r :::.-!·t; ': 
with a radar bombing capability . ~ n::t::11J:J~.h r. ·.~· 
the jMSQ-77 site in northern Lao.s vlil.L ' . .t.-:t":r_'j ~ •. ·: 
coverage to virtually all of North Vi0tnam . : ~ 
cou]d be used in some areas under all condit i:~~ . 
day land night, and in missile defended ar~as · 
during d,aylight hours when :.n undercast cloud 
cover obscures the target~ 

I 
~3) Aerial-Delivered Mines. The objective of 

an interdiction campaign is to prevent or restrict 
ene~y logistic movements. Although complete 
denial of the use of the LOCs is, for all practi
cal !purposes, unattairable against a determined 
adversary, this goal t an be approached by delaying 
his jmovements and increasing the amount of time 
nee~ed to move a given amount of material a given 
distance. The campaign to restrict the mov~ment 
of ~upplies wi~hin North Vietnam and to South 
Vietnam has been conducted by day and night armed 
recbnnaissance, developing choke points by 
cratl' ering roads and railways and destroying bridges. 
The armed reconnaissance program has reduced the 
enemy•·s movement during daylight hours in the ar..eas 
in North Vietnam where his air defense posture 
permits continuous armed reconnaissance. I n these 
areas he is forced to move under the cover of 
dar;kness, and a choke point program has been 
dev;eloped t<? counter this night movement. This 
tac.tic has not been completely successful, in that 
choke points have quite often been by-passed or 
qu~ckly repaired and movement of supplies continued. 

I 

(a) A weapon that has yet to be employed 
in the choke point program is the aerial
delivered mine. The use of these mines as a 
means of developing choke points appears to 
have merit and offers the following advantages: 

~· Provides the option of determining 
where the choke point will be established. 
Effective choke points developed in un
defended areas preclude, to some degree, 
attacking heavily defended interdiction 
targets such as bridges. 
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... In addiL. ~n t-o C:l3~a lti r::: !n.rl ~ :-t '...:d 
by the: rr.:r~(;s ~ 'che fi~ld -:..l' ·' lld ;.r:rvr. T:'~ 
back ur und channeli z~ t;:;f fit:: :m d 1'~:z: 

the r::ncmy as a target ! '')r rJr.::::tructl ~- ~. L:: 
other weapons. 

J. If breaching time i 3 of long enou~h 
duration (12 to 15 hours ) . and the mine 
fields are laid at sunset~ enemy night 
movement will be halted alQng the mined 
LOC. Breaching time can be increased by 
using s~lf-burying mines which compound 
the enemy•s detection problems. Detect
ability, particularly visual, is ·a vital 
consideration for quick and sure detection 
countermeasures. Seeding w:.th mixed loads, 
mines that require different sweeping methods, 
aggravates the enemy's clearing problems and 
further increases delay time. Built-in 
delays are represented by the time spent 
in transporting trained mine clearance 
personnel to the area, and in communi~atin~ 
and decision-making. 

(b) A weapon presently under development 
that incorporates the desired characteristics 
to meet tactical mining requirements is the 
aerial-delivered anti-vehicle land mine (AVLM). 
This is a self-burying, blunt-nosed bomb-type 
munition weighing a.pproximately 19 pounds. 
Thirty AVLM can be carried in each Tactical 
Fighter Dispenser Munitions (TFDM). The mine 
is influence-fuzed and senses rate change in 
the earth•s magnetic field resulting from the 
passage of a vehicle. Rotation in the earth's 
magnetic field, associated with clearing, will 
also cause detonation and serves as a anti
disturbance feature for the AVLM. The AVLM/ 
TFDH ~onfiguration is primarily designed for 
level flight delivery from relatively 1\w 
altitude. Although this delivery mode 1s 
satis~actory in ·lightly defended areas, i t i~ 
not desirable in high threat areas ~uch as the 
LOCs in RP V and VI. Consideration should b~ 
given to developing tactics/hardware capability 
f or the TFDM or an AVLM cluster similar to the 
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CBU-24 which wou~a a~~ow accurate c:ve and 
high- altitudo del ivery. 

! ( ~) The tactical advantages offpred by 
the U3e of aerial-delivered area denial 
weapons would increase the flexibility of 
ihter.diction operations, impro~.'e aircraft 
survivability, and add t o the delay and 
cost of the enemy's movement of material. 
·I 

10 . ( S) Weanons. A study of the weapons i n inventory 
and/ or development at this t ime indicates shortcomings 
in our weapons development philosophy. Although a 
broad spec~rum of demolition and general purpose bombs 
are available or being developed, area coverage or 
di::penser-•

1

type munitions are, with the exception of 
CBU-24/ 29, limited to l ow altitude level flight delivery 
modes. The nature of tactical air onerations demands 
flexibilit~ and selectivity of delivery technique~ and 

· weap~ns effects. Aircraft survivability is also a 
considerat~ion. The losses experienced at l ow altitud~s 
in North "Vilietn.c1m dictate a requirement for weapons 
which can be delivered from a dive or medium altitude 
1 evel flig·ht as well a s from low level. Some design 
?arameter~ for development of these weapons are 
considered to be: 

I 
I 

a. Weapons/ explosives which afford improved air
speed l limitations, munitions payload, and destructive 
power with decreased munition weight and size. 

b. ~rea denial capability. 
I 

c . Cockpit selectivity of fuzing and low or high 
drag delivery mode. 

I 
d. Dive delivery capability with acceptable 

accuracies for all dispenser munitions. 
I 

11 . ~fs)j Tactical Reconnaissance 

L .. I 

a . Basic tact ics by both services should not 
change iappreciably in FY 68 since no new tactical 
reconnaissance aircraft or sensors will be intro
duced in Southeast· Asia . The instaila tion of t he 
ALQ-51 internally in the RF-101 and the modification 
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mount8d j<:unmcr ~ will enhance the :urv iv~b i. :! i t:r 'Jf 
USAF tactical reconnaissance aircraft. i !i th t hl:; 
equipment fighter escort requirements may be reciuc0d 
except for those missions in very high thr eat areas . 

b . As defensive ECM equipment becomes available 
in CY 67 , penetration and withdrawal altitudes f or 
USAF aircraft can be raised above the most effective 
altitudes for small a rms and light AAA. However~ 
nenetration and withdrawal routes will continue to 
be planned to avoid direc t flight over heavily 
defended areas. 

c. The modification of the RF- 4C ALR- 17 ( ELRAC) 
system in FY 68 will improve the capabil i ty of this 
system to l ocate and record locati~n of pulse radars 
by marrying the ALR-17 to camera syztems vth~; than 
the KA- 56. The ALR-17 superi mposes the appr oximate 
location of pulse radars on f i lm utilizing t he binary 
data annotation system (BDAS). Current tactics 
dictate the use of medium/high altitude camera sys~ems. 
This modification will provide a capability for auto
matic detection of pulse radars at other than l ow 
altitudes. 

d. Navy reconnaissance aircraft are already ALQ- 51 
equipped. Improvements in this equipment (ALQ- 51 
Mod II ) should improve survivab~lity . Improved 
sensors, such as IR, SLR, and i ntermediate altitude 
cameras, will result in increased capability . A 
successor to the RF-8 aircraft f~r MIDWAY class CVAs 
i s required. The RF-4B would be a suitable replace-
ment . · 

12. <Is> Use of Current Canabili tics. Seventh Air Force/ 
CTF- 77 now have unique capabilities which for valid rea~onz 
have not been extensively utilized to exert pre~sure~ on 
the NVN Air Defense System . Development of and experi
mentation with the following measures would increase 
p re~sure on the air defense system. In addition . they 
could provide the basis for future decisions rC' !::1 rct iw: 
an air defense campaign . · -

l 

a . Intelligence sources have identifi~d and con
firmed by photography the l ocation of 28.5 p~rcent 
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o f the iN N Etl /GCI c.s s oc!.a teci radar;S writr.:..:. accurac .:..e s 
0f one- tenth of a mile . A total or · 43. 5 percent o f 
these radars have been located within one m:le or 
l ess through ELINI' and o·.:her sensor capabilities . 
These fixe s could be fuzed with other existing 
intelligence to enable quick r eaction forces to 
attack or harrass the enemy radar installations. 

b . rbror~ation obtained by BIG LOOK, BIG El~, 
COMMANDO LANCE, and PIRAZ sources could be utilized 
to harr~ss and d~stroy MIG ai~craft on training and 
combat ~flights on a scale not realized to date~ 

c . WILD WEASEL/ IRON HAND forces could be more 
extens i vely employed for hunt and destroy SAM missions 
in a r~ndom manner consistent with availability of 
these forces . 

I d. Goordinated use of USN/USAF stand-off jammers 
c~uld oe employed to harrass/degrade surveillance 
radars and communica tions links. 
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AfZ::.EliDIX G 

COORJINATI ON AND CONTROL 

1. ( S) General 

a. Coordination and control functions pertaining to 
the US air Campaign against North Vietnam are presented 
herein. The authority, philosophy, control, coordina
tion and conduct of unilateral and bilateral USN/ USAF/ 
USMC air operat~ons in North Vietnam are outlined. 
Operational concepts are described f ollowed by a dis
cussion of procedures and supporting systems/elements 
in use by COM .7th FLT CMD~ 7th AF, and CG, III Marine 
Amphibious Force (MAF~, in the conduct of air opera
t ions. Presentation is keyed sequentially to mission 
execution from authorization through post mission 
analysis with an attendant discussion of the supporting 
roles of. i ntelligence and .communications. 

b. CINCPAC has operational control of all US forc~s 
in the Pacific area. He exercises the operational. 
contr=l of forces through service component commander~, 
CINCPACFLT, CINCUSARPAC, AND CINCPACAF and through sub
ordinate unified commanders, COMUSMACV and COMUSMACIHAI. 

c . The geographical area of operations in Southeast 
Asia includes South Vietnam, Thailand, North Vietnam, 
Laos, and the adjacent waters of the Gulf of Tonkin. 
The land area within North Vietnam has been subdivided 
into seven operating areas called Route Packages (R?s ) . 
These packages are numbered I through VI with VI fur ther 
subdivided into two areas designated VIA and VIB. 

d. Coordination Authority for US air operations in 
Southeast Asia has been delegated by CINCPAC to 
COMUSMACV for operations in _South Vietnam~ Laos~ ·· an::3 
the .southern part of North Vietnam (RP I ) , to CINCPACAF 
for operations in RPs V and VIA and to 
CINCPACFLT f or operations in RPs II, III, IV, and VIE. 
The forces operate in an integrated and coordinated 
effort toward a common goal. Provision has been made 
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fc, t· ~~ord ina t ed o~erati0ns :!.n anv ;. rea on J ;:-~n!1!1€'d 
basi z o~ on a div~rt or emergenc~ bas i s . I . 

e. C[NCPACAF has dele~ated his authori:y t o t ~e 
CMDR 7th AF. CINCPACFLT-has delegated his auth:Jr: :~-
t o COM 7th FLT and in turn to CTF-77. Consequently , 
CMDR 7th AF ,: as a subordinate c :Jmmander to CINCPACAF 
and as jthe Air. Force co~ponent commande~ to COMU~MACV , 
has Coordinating Author~ty for all US a1r operatlo~s 
in the Mainland Southeast Asia region, except for P.Ps 
II, III!, IV, and VIB of North Vietnam, for which CTF-77 
has Coordinating Authority. · 

I 
f. Military directives to CINCPAC to conduct air 

operati:ons originate with the Joint Chiefn of Staff. 
The ROL·LING THUNDER execute messages include directives 
to strike designated targets (Alpha targets) and author
i zations to continue other types of offensive air opera
tions subject to certain well defined constraints. 

. I 
g . Upon receipt of Joint Chiefs of Staff direct i ves, 

CINCPAC assi~ns specific targets ( Alpha targets ) to the 
Navy o~ Air Force Component Commanders. Geographical 
areas of responsibility, as described in c. and d. 
above, 1are assigned to each of the compo~ent commanders 
and to.ICOMUSMACV for the conduct of additional offensive 
operat~ons. Navy, Air Force, and in certain areas, 
Marine jcorps commanders, are authorized to plan and con
duct c~rtain tjpes of ai.r operations in North Vietnam 
and adjacent waters of the Gulf of Tonkin on a contin
uous basis. Essentially, this continuous program 
consists of offensive and combat support air operations. 

h. ~ crimary _ obj~ctive of the orr~n~iv~ &lr program 
is to l!mpede the flow of men, equipment, and mat£!rial 
to the IViet Cong and NVN forces in South Vietnam. . 
Included in this program is air interdiction of lines of 
commun~cation (LCC); road, rail, and water . It also 
includes authorization to strike all fixed military 
target~ associated with the logistics support and move
ment of: men, equipment, and material that have not been 
specif~cally excluded from air attack. Combat support 
operations include ~hoto/IR/SLAR recce, EO~, ELINT, 
various c rn:Lc.t o.ir patrol (CAP ) . t . ~Jrd'·= • ·· ·. :.l rt.:; r··;·· · ·. -:·· 
p :.~ t . t" ;; r ·1:r: :·~ ;;,.11d r c.dio r~ l e;y air r·ra l" t. 
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;~rucL:<iur·:J.l. <.l!·ret?ment . The Cl"liH '/ ':h i.i·/CT;;·_·i I 
r.,:_;rdl.r:-:.:.:ine; Committ ee perform~ n r.ont.in'l~n• 
~·•1r.ct i-::-! i n th!.s area . ( See T~ b A . /, nnex E 
f'~r M0m0randum of On era ti onal I· :--,-: -=dur'-l .l 
hgreement between CMDR 7~h AF/CTf- 77) . 

,1 . Th~ c.,mmand!.ng General, First ~1ar ine A :.r 
Wing ( CG FJvtAW) i ~ the Marine Air Commander for 
CG III MAF . A procedural agreement for coord!.r.at:~n 
of air -,perations in RP I has been agreed upon by 
CM.DR 7th AF and CG FMAW. 

G- 3 

l. L L l. r 



L... L . 

ANNEX !-. Tv i-.??ENDIX'"" G 

US NAVY OPERATIONS 

~. (t 3) Na~; ?~ocedure; For Control ~nd Coordins::o~ 
of ~ir ~oere~ions i n Norch Viecnam 

'-

a . Jypes and Areas of Ope rations 

(1) Opera t ions conduc ted by TF- 77 in Southeas t 
Asia are directed by COM 7th FLT and higher authori ty . 
Principally , these operations comprise air strike 
and supporting operations against tlorth Vie tnam and 
air s~rike and supporting operations in support of 
COMUSMACV. 

( 2) Naval gunfire operations conduct:d by TF- 77 
forces in North Vietnam. (SEA DRAGON) 

( 3) This study is limited to those operations 
conduc t ed against North Vietnam. Direction and 
guidance for the conduct of these operations is 
provided via t he operational chain of command 
depicted in TAB A,. 

b. Organization and Functions 

(1) Command Relationshi ps 

( a) COM 7th FLT - provides forces for conduct 
of Naval air and s urface ooera tions in South
eas t Asia, other than forces assigned COMNAVFORV . 
and exercises general direction of such ooera
tions as a principal subordinate of CINCPACFLT. 

( b) Commander At.tack Cart·ier Striking Fore~ 
7th FLT/ CTF- 77 exercises over-al l direction af 
TF- 77 f orces. He i s responsible for long range 
planning, direc t ion and coordinati~r. of 0p~ration~. 

(c) The YANKEE TEAM Command~r (CTG-77. 0), a 
designated Carrier Task Group Commander (CTG) of 
TF-77 . assumes operational control and exercises 
day-to-day direction of TF-77 force~ that are 
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assigned by COH 7th :I..T. Although subordi:1a t ~ 
to CTF- 77, CTG-77.0~ ir: his r~le as YANKEE TEAll: 
Commander~ is authorized t o c~:nnmur.i~ate d::- c:~:::.j· 
with CINCPACFLT, COM 7th FLT, COMUSHACV and s:.:D~ 
7th AF concerning O";)erational or admini~trative 
matters as previou~:y established and ~ s ~ula:~y 
required . Otherwise, s tandard command ~elati~n
ships apply. Designation as CTG-77 . 0 is made: or. 
a rotational basis to a Carrier Division Co~
mander currently at YANKEE STATION. 

( d) Carrier Task Group Commanders of single 
Carrier Task Groups within TF-77 ( numbered CTG-
77.2 through CTG-77.8) are responsible for the con- . 
duct _Q_f. _.:;t~r:_9per~tions~ .!=~.e ~s~;gn~d 
carrier and supp?rting ~h~P~ under the 
direction and guidance of CTG 77 . 0 and hi gher 
authority. 

(e) Coordination with COMUSMACV and suoor
dinate commanders; especially CMDR 7th AF-, is 
pr ovided through the 7th FLT Mobile Air Coordin
ation Team CTU- 70.2 .1, principally the element at 
Saigon, ~E-70.2. :.1 . ( Navy Liaison Officer ( NLO )) . 

c. Identification of Functions Involved in Conduct of 
Air Onerations Against Nor th Vietnam 

(1 ) Offensive Combat Missions 

(a) Strike/ armed reconnaissance ( recce) 
missions by fighter or attack aircraft with air
to- ground weapons in support of ROLLING THU~~ER 
objectives . 

( b) Flak suppression mis sions by fighter or 
attack aircraft with air-to- ground weapons 
against defending AW or AAA sites in support of 
strike/armed recce missions . 

(c) IRON HAND missions by a ttack aircraft with 
specialized air-to-ground weapons directed against 
enemy SAM sites . These missions may be tasked 
i ndependently cr in support of strike, armed 
recce or photo recce missions • 

.. SEC~ 
7 GA-2 Annex A to 

Appendix G 

.. 
L 

! . . • ! : , l ' . ' · 

L L L . '-L . . . L L. L • • • • L . I . I . I . 

., r 
I • r 



~ L . 

I 
~cr 

;.. 

I I ~ : •, ,._ ·: (; ~. ! !::: :: ;.: /". ' . (. ' • ~ I • • 

• 

CONMANO RE~TIONSHIIPS INAVYI 

r 

--~· ....... 1 • -,_ 1 cc. ..,.AllY 1 r:o-wt"fiiN 1 r ~ "" ,., 
I t t 

~ 
• 

r AYM IIOit 

•• L~·•--•1 fl lh• AYOIC.Ol 

l . ~ L L L 

Heft~··· 

H c:tt ...!!.:·, 
H·Cft .:a;.··) 
LI C'ft "'z. '· • I TAIN'I 

·~!.A- i 

.. 

I QICNCP\..T l -, 
CCI'CTo~\.T 

-. 
cwn 

f 
y-a TVo .. 

co u , , m 01ICaW' 
~n.o 

f 
.... .. c»CD C'TG. 

CTO .,. O.I ....,._,,. 
CT0 77. 0,1 -A&-" CTG 77, 0,1 

INDA&. 
~L4MICol 

C'TO " · {1, . ,.,. ...or.n 
t:YACTOo 

t~YT_, 

.. -:~ 

... ~. 

...... 

C'TG T7. I r-1 C'TG 77, I, ' ,..,_..w:& ACT'Ic.t s-
a.GU~ .,......OMDfT 

c:TO n . t 
IUC~ 

: ~ :l f:l f.. i. c 
.t.. i !lC): t_ 

~-
__ . .., 

. l .. ~ · 

I 

I 
I 
I I . 
I 
I 
I 

' I n 
.l I .. 



L.. L . 

•= 
(d ) T::irc;et Combat Air Palrc·l {'1'/:!:'::/11') r;d: ::: •. r.:: 

by f'igbter <.:.ire raft \'lith air- l-11-&.iT \-IE::aJJI Jrt:; r·r. r 

operat ion::; against. enemy aircraft either :..:..:; ::. 
separate mission or in support of strike, ~r~~ ~ 
recce or photo recce missions. 

(2) Defensive Combat Missions 

(a) Barrier Combat Air Patrol (BARCAP) mi;3sions 
by fighter aircraft with air- to-air weapons for 
intercept of enemy aircraft threatening support 
a.ircraft. 

(b) Force Combat Air Patrol {FORCECAP) mis
sions by fighter aircraft with air-to-air weapons 
for intercept of enemy aircraft threatening the 
Task Force and to augment BARCAP as required . 

(c) Rescue Combat Air Patrol (REZCAP) mir.~i vn~ 
by attack aircraft with air-to-ground weapon~ t v 
cupport aircraft and helicopters conducting 
rescue operations, to suppress enemy f ire in the 
rescue area, and to disperse enemy forces 
attempting to interfere with rescue operations. 

(3) Combat Support Missions 

(a). Airborne Early Warning (AEW)/ Air Control 
missions by E-lB/E-2A and occasionally EC-121M 
aircraft. These aircraft are equipped with radar 
and communications equipment to provide radar 
early warning of enemy aircraft and advisory air 
control of CAP aircraft (principally BARCAP and 
FORCECAP). The E-lB/E-2A are also u~ed for 
coordination and control of US supporting air 
operations. 

(b) MIDDLEMAN service (relay of UHF communi
cations between tactical aircraft and ships ) is 
provided by E-lB, E-2A and A-3B (Tanker) aircraf~ 
as directed for specific operations. MIDDLD4AN 
service is scheduled in conjunction with other 
missions. 

(c) Photographic-reconnaissance missions by 
RA-5C, RF-8A and RA-3B aircraft .in support cf 
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BLUE TREE objectives. Post s~rike Bomb Damage 
Assessmen~ (BDA ) missions are included in the 
~LUE TREE program and are normally performed by 
RA-5C and RF-8A aircraft. 

/ (d) Electronics Countermeasures (ECM) jamming 
missions by EA-lF, EA-3B, and Marine EF-10B/EA-6A 
aircraft. These aircraft have the capability of 
providing enemy surface-to-air missile (SAM) 
activity and firing warnings, and also contribute 
information to the SAM and Electronic Order of 
Battle. A-3B aircraft are being modified to 
EKA-3B configuration (Code name TACOS) as replace
ments for EA-lF aircraft and to provide ECM 
~amming, SAM warnings and a tanker capability. 

j (e} Electronics Intelligence (ELINT) missiqns 
py EC-12lM (BIG LOOK), EA-3B and RA-5C aircraft. 
'BIG LOOK and EA- 3B aircraft have a dual mission 
!of SAM warning. BIG LOOK has an alternate capa-

lb 111 ty for MIG warning. In BIG LOOK the MIG 
warning capability ·is additional to ELINT .·collec
tion and cannot be done s~ultaneously with MIG 
warnings . Therefore, emphasis is placed on ELINT 
collection and SAM warnings. (See TAB B). The 
ELINT/photo capability of the RA- 5C is not 
s~ultaneous. The aircraft can carry the equip
ment for one mission or the other and must be 
configured prior to the .mission. · 

(f) Tactical warnings, other than those based 
on visual observation, are provided to aircraft 
from the following sources. 

L . 

1. MIG warnings ~ E-1B/ E-2A AEW aircraft, 
BIG LoOK (as directed), surface- :.~adars (pri n
cipally the PIRAZ ship and SAR destroyer.), 
7th AF air control aircraft (BIG. EYE) and other 
sources through MOTEL (7th AF TACC (NS) ) . 

2. SAM warnings - BIG LOOK, COMMANDO' 
LANCE aircraft and MOTEL are the primary 
sources of general area warnings on SAMs; the 
RS-66, EA-lF and USMC EF-l0B/ EA-6A also can 
detect s·v emissions and transmit self defense 
warnings. 
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J.. CHIC OM Border /Buff~r Zoa~ v!crn ingr. -
BIG t.."Y8, PIRAZ, COMMANDO LANC i~~ Ant. i - J. i ; 
Warfar~ Coordinator ( AAvJC ) ( nt)r~;l1.y C1G 
77.0 in a CVA), or MOTEL. Th~ PI HAZ . !10lEL 
or AAWC warni ngs may be bc~~d on informa
tion d~rived from other ~ en~ors ~nd sourc~~. 

( 6 ) In-flight refueling missions by· A-JB 
tank~r configured aircraft or Marine KC-130 
aircraft requested ' from FMAW to s upport major 
strike ·effor ts. TACOS aircraft will augment 
present A-3B asset s. 

(h) Search and Rescue (SAR ) missions by 
specially configured SH-3A helicopters pro- . 
. vided from a CVS 0 or CVA based UH~2B helicopters. 
These are in addition to 7th AF SA-16and heli
copt er a ssets and are supported by RESCAP 
missions . 

(i) Infrared surveillance missions by spec
ially configw-ed. RA-3B aircraft with :.~~al tim~ 
readout and target reporting. 

(j ) Side Looking Airborne Radar (3LAR) 
mission~ by RA-5C and l3lst AVN CO OV-lB a i r
craft . The OV-lB provides real time readout 
and targ~t reporting .capability. 

(k) Spotter . aircraft ( either A-1 or S-2E ) 
provided during !daylight hours for air spott er 
~u~port to the :;EA DRAGON op~r c.. tion ( surface gun
fire against cert aAn shore and coa~tal water ~ 
targets between 17 and 200 N) . vlh~!1 A- l s are 
used, they are authorized to c.ttad-: c.r1~my for~c-. 
which threaten the SEA DRAGOn ror c ,: ;. as well a~: 
conduct of coastal recce ovC'r ·.-m. teJ·. 

d . Mis~ion Planning and Preparatlon 

( 1) The general object ives and mis~ i on::. <' ~~ rt a in 
specific t asks , and assignment. of generG: l priori t iP.: 
in the conduct of the ~·ar E.re defined by the Joi n:. 
Cniefs of Staff and amplified by CINCPhC, CINCPACFL: , 
and COM 7th FLT . CTF-77 devel op: a con~ept of 
operations for employment of TF- 77 i!l carrying out: 
these missions and tasks in hi: a~sign~a ar~&s o: 
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r~spo~sibility. This concept of op~rat ions inc~ud~~ 
i:ient~fication of target systems! assignment c·f 
t~~get and armed recce prio~ities~ operati~g ~re: 
assignments &r:d other measures to ensur-e -effectiv.:; 
applibation aLd coordina~ion of effort. Develop~e:Jt 
and e~ecution of the detailed strike and &rmed ~~c~~ 
progr~m, ~ithin the parameters d~fined by higher 
a~thority, is a CTG-77.0 respon~ibility, as is 
maintenan~e of the current status of targets and 
enemy activity within his area of responsibility. 

( 2) Mission scheduling involves both assignment 
of ar~as of operation and specific flying periods. 
CTF-7~7 makes long term assignment of primary areas 
of op1erations ,for individual CTGs. CTG-77. 0 ampli
fies 1and may modify these area assignments . He 
desig~ates ti~e periods for operations ty each CTG. 
C!G-q7.0 also designates targets and operating 
periods for conduct of 7th AF operations in RP II, 
·III., lrv, and VIE in which CTF-77 is the designat~d 
coordinating authority . The details of 7th AF 
oper~tions, conducted within these Route Packages, 
is tne respon~ibility of 7th AF . Preparation of 
deta~led flight schedules for Naval Units i$ accom
plished by the individual CTG commander exc~pt that 
~.:oordinated strikes involving force=: of mor~ than 
one qVA are sched~led by CTG-77 . 0. CTG - 77.0 arso 
schequles special ·support missions, e.g., BI G LOOK, 
and ~CM support from 7th AF. Coordinated strikes 
involving both 7th AF and TF-77 forces are jointly 
planned and scheduled by CMDR 7th AF and CTG- 77 . 0. 

I 
( 3) Detailed mission preparation to includ~ 

weap6n selection and loading, aircraft and eircrew 
assignment and aircrew briefing is the r~sponsibility 
of t~e individual CTG. This proeess is integral to 
the ~VA or Carrier Division Staff, if one is 
embarked, and employs normal internal communications 
and procedures . Weapon selection is determined by 
the mission, target characteristics, tactical con
siderations and availability. Aircraft / aircrew 
assignment. is based upon mission requirements and 
effie ient employment of forces. Aircrevr briefing 
includes: · 
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for s t~ k~ ~issio~: ~nd statio~ing 0 ~~~po~: 

aircraf 

( b) Diver t / abort procedur~s. 

(c) Order of battle and other i~telligence . 

(d) Tactical coordination wi th other airborne 
and ~urface units. 

( e) Restrictions and rules of ~ngagement. 

e. Mission Execution 

. (l ) Land/launch control of aircr~ft, includi~g 
approach control procedures ~ is accomplish~d using 
established carrier and shore base procedure2 ~ 
equipment , and voice communications circui t: . 

( 2) Enroute control of offensive combat missions 
to and from the target area and control of defen~ive 
combat and support missions to and from the oper 
ating area is performed by the flight lead~r ba~~d 
or: preflight briefing plus direction and ~d·,.risories 
received while airborne from designated control 
ships, GCI sites and airborne control aircraft. 
Specific control functions including advisories and 
services are identified in Table 1. 

(3) Tactical control of missions iz exercised 
by the mission leader; however, a wid~ v&ri~ty 
of control and coordination functions affect the 
tactical operation. These function~ ar~ amplifi~d 
below and are presented in Table 2 . 

(a) Divert/ abort for all missio~~ i~ deter 
mined by the mission leader under th~ ~ondi~ io:1s 
specified in preflight briefing or a~ directed 
by the Officer-in-Tac~ical-Command (OTC) u2ing 
t actical circuits and code word of th~ day . 

(b) Control of strike ~ armed recce ~nd photo 
recce tc.ctical elements v!hich may be support'=d 
by flak suppression, IRON HAND! and TARCAP, ~nd 
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TAUL£ 
I 

CO~!TTIOL 
FUNCTIOH 

In-Flight refueling vectoring 

Identification 

V~ctoring l to Marshall Point 
fo1· carrier recovery 

' 
Opr: I·ation~ in 7th AF areas of 
control I 
Eni·ou:e. v

1
ectoring, traffic 

separat1on 

GA-7a 
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PRH1!~~Y C0N!FO!... Jn 
AJVI~ORY AGENCY 

~VA, Air control ~hip ~ 
and air:::raf~ 

PIRAZ, GCI 

CVA 

GCI, J\l iCCC/Ft\C 

CVA, ai::: control :!i.ip~ 
and aircraft 
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F..l l ~::i::3ions 

Strike/Armed 
Reece 

Flak Suppres-
!:iion 

IRON HAND 

TARCAP 

Control A,;z:en :~r 

1. ?.Ussicn Leader 

Remarks 

a. Tactical command 
and coordination 

b. Mission divert/ 
abort 

2. OJ'·:f·.~r;oo LAI~CE. ::.IG a. MIG warning 
EYE. ElB/ E2A. ?IG 
LJOK aircraft. and 
PI RA7. • ..:;_£\- DD. l·!OT !·::. 

3. B:::G LOOK. COM!•lANDO a. SAM Warnings 
L~~CE. EA-}B air-
~"' ... ~ ft. . ;;nd MOTEL 

4. CO>~:-IAHDO LANCE. EIG a. Border warnings 
EYE aircraft and 
PIRAZ. ?10TEL. f...AvlC 

5. OTC 

1. Strike Leader, OTC 

2. Strike Leader 

a. Mi3sion divert/ 
abort 

a. Divert to alter-
nate targets 

a. Coordination of 
tactical elements 

b . Coordinaticn 
with 3Upport 
function!:i 

Photo Reece Same as strike/armed recce missions. 
(Includes Flak 
Suppression, 
IRON HAND, and 
TARCAP if assigned ) 

TAR CAP l. ElB/ E2A, PIRAZ 

GA-7b 
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M:t:::;iun 

;,AHCAP 

AE\-1 ( El B/E2A ) 

SAR forces 

IR (RA3B) 

SLAR (OVl B) 

Strike 

L. i..... L 

TABLE 2 

Contr ol Agency 

1 • AAWC, PIRAZ 
ElB/ E2A 

1. AAWC, PIRAZ 

2 . OTC 

1. On scene SAR 
CMDR, SA-16 

2. SAR DD, ElB/E2A, 
BIG EYE, PIRAZ, 
CVA 

1. E1B/ E2A 

GP.-7c 

L.. L 

Remarks 

a. Intercept con
trol 

b . Advisory 
Control 

a. Tactical con
trol 

b. Track informa
t ion exchange 

c • m.ddleman 
service 

a. Tactical con
trol 

b. Requests f or 
assistance 

c. . Air control 
assistance 

a . Tactical coor
dination 

b. Relay of target 
inforrna.ti~n tc 
strike aircraft 

c. Vectoring 
assistance 

Table 2 to ~ 
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functions. is exercised by the mission leader. 

--

L . 

I (c) Defensive fighters (BARCAP and FORCECAP) 
~re provided by each CTG and controlled by t he 
Aflti-Air warfare Coordinator (AAWC ) by advisories 
issued ·through PIRAZ and AEW aircraft. FORCECAP 
is maLntained in condition status (deck alert ) 
but. may be airborne if directed by the AAWC. 
BAR.:AP are s tationed between the area of antici
pated threat and aircraft being supported. 
$upported aircraft include ECM, ELINT, SAR and 
AEW aircraft. Emphasis is .placed on protectio~ of BIG LOOK .because of its vulnerability and 
value. BARCAP may be diverted to support of 
SAR missions as directed by CTG 77.0. 

I (d) AEW aircraft (E-lB, E-2A) for early warn-
~ng and air control are scheduled by individual 
CTGs from embarked assets. Control of A~w air
craft is exercised by the AAWC, normally CTG 77.0. 

I (e) ECM jamming is provided by EA-lF aircraft, 
embarked 1n CVAs, as directed by CTGs. CTGs may 
request Marine EF-10B/ EA-6A ECM services from the 
FMAW. CTG 77.0 may request EB-66 ECM jamming 
services from 7th AF. Requesting messages pro
vide mission details. In-flight coordination is 
exercised-between flight .leaders. 
I 

f. The USN/USAF Enemy Warning System for Southeast 
Asia (r,hreat Alert System) has been ins tituted to pro
vide t imely warnings to f riendly for~es. MIG alerts 
may be I initiated by BIG EYE, :SIG LOOK, COMMANDO IA.NCE 
and E1B/ E2A aircraft or MOTEL, SAR DD and PIRAZ. SAN 

' I 
warn~gs may be initiated by BIG LOOK, COMMANDO UU~CE, 
EA- 3B/ EF-lOB/EA-6A/ EA-lF aircraft or MOTEL. The CHICOM 
Buffer lZone/ Eorder warnings may be insued by BIG EYE, 
COMMANDO LANCE, PIRAZ, or MOTEL. All wa~ings a re 
issued lon Guard channel. The following missions sup
port the warning systems as indicate·d: 

I 
{1) EC-121M (BIG LOOK) coverage for ELINT col

lec~ion and MIG or SAM warning is scheduled and 
controlled by CTG 77.0. 

L. l L 

GA-8 

. ; 

Annex A to 
Appendix G 

• • 

I I . 
i . 
I 

I 

I . 
I 

, 

• 
l 

I ~ 
I . ~ r 
! 



' 
L-... l .. 

.... 
(2) EA-3B coverage for ELINT collect-ion and SAH 

warning is scheduled by individual CTCs using vq-l 
aircraft embarked or shore based at NA3 Cubi 
Boint. CTG-77.0 coordinates scheduling to avoid 
duplication during overlap of CVA flying periods. 

( 3) When both BIG LOOK and EA- 3B aircraft are on 
station (normally during overlap of CVA flying 
periods), BIG LOOK generally provides cov~rage of 
RPs IV and VI and the EA-3B provides coverage of 
RPs II and III. When BIG LOOK is not on station, 
EA-3B coverage is provided in the area of most 
concentrated operations as directed by the oper
ating CTG. 

( 4) . Info~ation on S4M activity is provided by_ EA-lF ~ 
EF-lOB, EA~6~_and EB-66 .aircraft. Scheduling of 
these ~1rcraft .is determined by ECM jamming 
require~ents"!_ 

(-5) E~iB- and E-i.A AEw aircraft contribute to 
MIG an~ ~order warnings as a part of the early 
'Warning and air control function.-

(5) BIO EYE air control aircraft provide MIG and 
Buffer Zone/Border warning, and other information, 
either directly or through crosstell. BIG EYE 
missions are scheduled by CMDR 7th AF in support of 
7th AF operations. 

(7) Tanker aircraft are scheduled and controlled 
by individual CTGs to meet anticipated in-flight 
refueling requirements. 

(8) CMDR 7th AF has overall coordination respon
sibility for SAR efforts in the area and provides 
the bulk of the SAR assets. CTF-77 provides surface 
ships and aircraft principally to conduct off-shore 
SAR efforts. RESCAP, SAR helicopters and SAR des
troyer positioning and schedules are directed by 
CTG-77.0 by daily message. In general, the pilot of 
the first aircraft arriving at the scene of the 
downed aircraft is the on-scene commander until 
relieved py the rescue ccJordinator aboard a USAF 
SA-16. Two RESCAP ( A-1 aircraft) are normally prJ
vided as escort for SA-16. aircraft from sunrise to 
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2-un:ii t. A SAR helicopter (.3H-3.") i :. r:.::~. intained 
:.n the vicinity of the North ~J\R DD durin~ dr .. (/
l ie;ht h<Jur~. HU-2 3AR helicopter~: a re rnr.J.ir.ta~!".'.: '.: 
on a l ten minute alert on both the Uor tlt and :.; (..,~ ut!-: 
SAR DD~. In addition, an A-4 RE3CAP 1~ maintained 
on t en minute alert on board CVAs . 

r . 

g. P,ost-mission procedures consist of three basic 
processes: reporting mission results, consolidation 
and analysis of ~esults, and feedback of information 
to ,;actical commanders to facilitate direc·:ion of 
future operations. Two principal areas of interest 
exist: 

(1) Target Intelligence is derived primarily 
f rom target pnotograp y out is augmented by 
pilot reporting, information from other sources, 
and j by ELINT for enemy radars. Procedures for 
orocessi~g ELINT are discussed below under Tactical 
Intelligence . ~ormation derived from pilot 
reports receives ldde d1stribution through the 
Joint Operational.ReJ?ort1.ng (OPREP) and Mission 
Debrief Form (MIDEFO ) systems. Such information, 
whi'ch includes visual bomb damage assessment ( BDA), 

I is available to and used by intelligence act1vi-
tie1s as collateral information in support of 

I 
ph~tography or as p~imary information where more 
reqent photography is not available. . Photography, 
the most reliable and accurate source of target 

I intelligence, is procesned and initial photo 
interpretation (PI) accomplished immediately after 
recovery of the photo aircraft. TF-77 materials 
are then forwarded to Fleet Intelligence Center, 
Pa9ific Facility (FICPACFAC), Cub1 Point, Phili
ppines, for supplementary PI, cataloguing, and 
li~ited analysis. Completed PI is accomplished at 
FICPAC~ Hawaii . Significant PI results are reported 
by jmessage at each stage. Selective reproduction 
an9 distribution is also accomplished at each 
stage; however, the normal channel for exchange 
ofi materials between 7th AF and TF-77 is through 
FICPACFAC. 
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(2) ~actical ~nte l ~~;ence incl~des order of 
ba. t tle !.nl or:na -c1.o~: , ~: :ap 5l.gntings , enemy 3.cth·i t y 
and similar informa-cion . Of part icular inte res-c 
herein a re the electronics, SAM, AAA, anci airc:-aft 
c rder!:: of battle :md related activity of these 
enemy systems. R·~port:tng, compilation , analysis 
and distri bution uf this information 13 cu-e-
lined in Table 3. 
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~ . U::;u;" E.. if" :>per-a: i~!i.S in ::= ou r.n• a;:- t .:\:: ia a !·€ COridUC' :.~~ 
;..: :1 j-: r· ~he f~l ::..o·,..in~ ~ ~n: rc.l ca tego;· i c z : 

(l) Air cnerations in the MACV a~ea of ~~!po~si 
bility - Sou~h Viet.na!:'l , Laos and F.oute Package I, 
North Vietnam . 

( 2) Air onerat ions in the Gulf of Tonkin and i!1 
North Vietna~ above ?.oute Package I. 

b . All air operations conducted by t!:eo Ci-rDR 7th 
;~ in Southeast Asia are integrated ~~der the SouthEast 
Asia Integrated Tactical Air Control Sys tem (SEA 
::.:ACS). In South Vietnam the system incl~..;.des ~he 
ccmbined US AF and Vietname~e Air =~~ce ~VNAF) a~:ivities; 
~nd in Thailand the combinea USAF and Royal Thai 
Air Force (RTAF) activities. USMC and U3N tactical 
sorties made a\·ailable to 7th AF in South Vietna!Ji, Lac:~ 
or RP I of North Vietnam and F:-ee World Air For·':' e!; 
(cur~ently, Royal Australian Air Force only) in ~outh 
Vietnam are· under operational conti·ol of the i:1-~oun:r7 
Tactical Air Cont rol Ce~ter ( TACC), Tan Son N~u: A~~ ~~s~. 

l 

( 1) To provide essential control and coo:-:H:1a: :i ~:: 
of USAF ai!' operations i:1 the Gulf of Tonkin an.j 
above RP I i:1 tior tn Vi etna'll a Tactical Air Con":;~~ 
Center ( Nor : h Sec~or ) (TACC (HS)) tas been 
e:stablisnE:: at l·:c:1.k~7y ~lountain~ J~na:-1~ . Tr:~:; '.:t:!:t~:r, 
\dth it.s a~sc<;iar.ed r-adars~ ai!'t"lor!1e <.:o!1t:·o} ::··.: 
·y!arning ai:-cra!' t, Z.LH~T/ECH aircraft~ ra::ii:J :· ' .. ;:..j· 
aircraft and c.:>mm~micar.ions n;tting -:,;ir.h C7?-7~ 
provide~ surv~i::a~c~ . ~ar!1!!1~. li~i~~1 contr~~ &~~ 
coordination of r..1i .::· oper:tt ions ·in Nor·th V1~+ .. !1'1rn 
and t!1~ Gt.i.lf of : ·onkin a~ an -::xt.~n~ ic·~ •.)f :~;~ · · • ·.:, 
ITACC . It is :st:.bo::-di~B.tt' to t!"l~ 7~~J h: ou~- ·-: 0;~nt:--y 
TACC at Te:a.n Son ilhut. atld is a PfiL·all-::l f~ciUtv !--: 
the TACC at. Udnr:;. !hail,. lei . ~:-;·,esP. tlu·f.>r- ;··a:-:~ i~ie=: 
"Ontroi and cc0::-.: .:.:1:; t P. =.!.!. ··:· ~-? aii· ':'per·c. :i:.·:1!= ~. !'". 
!·lorth Vi~~~a:.; ai.o'·~ :·.:- :. 1.!-;:: ::-~ T.ll~ C:n:.:· o.:.: :Lor.r:i11 . 
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(?) ln v.i. '-:\•1 •jf the 'l errr:~ · .· f -Hr. f~r·o:;:~.:; !':;r· t h.i.:.; 
::ltudy, :.:uh~ r:: queiJt. cli::ir.ll:>::>i rJr l 'Ifill c~ rJi i' ~ !:t.l':d ;_0 
t h(J:>e ·~il' '.J JI'=.! ':":.a.tLm::> c.:ondu<;t~cl i : , Lil'! fiulf ~Jf 

Tonkin t:t..nc.l in North Vietnam above RP l. SevF.:n Lh 
AF operc.tlon~l control and c :Jorclina.t ion organiz~.ti•Jit 
for these operations is illuztrn.ted in TAB ~ 

c l. Orga.n.ization and Func t ions 

(1) Command Relationshins 

(a) The CMDR, 7th. AF functions in two 
capa cities. As Air Force Component Commander 
to COMUSMACV, he conducts and coordinates air 
operations in the MACV area of responsibility. 
As a Tactical Air Force Commander, subor dinate 
to CINCPACAF, ( the CINCPAC Air Force Component 
Commander ) , he conducts and coordinates air 
operations in RPs V and VI A, in Nor th Vietnam. 
He exercises operational control over 13 AF 
forces based in Thailand and commands c::AF 
t actical forces based in South Vie tnam. 

(b) Command and control of USAF forces is 
exercised by the CMDR 7th AF throu~h h i :z Command 
Po3t at Tan Son Nhut Air Base . Under t he direction 
of the Dep~ty Chief of Staff/Operationz (DCS/0) , 
the TACC (out- country) , located at ~eadquarters, 
7th AF, · plans and controls USAF tactical air 
operations in the Gulf of. Tonkin and above RP I 
in North Vietnam. Subordina~e TACCs at Udorn 
Air Base, Thailand, and Monkey Mountain, Danang, 
Vietnam (TACC North Sector) ex~rc1se control and 
coordination functions as directed by the 7th 
AF TACC, out- country . 

(c ) The TACC, Udorn, controls ancl coordinD.tcs 
opera~ions involving Thai based tactical -forces 
and is responsible for the air defense o f Thail~~d . 

{d) The Deputy Commander 7th/13th AF, Thailand, 
commands USAF elements· based in Thailand ancl is 
responsible to the CMDR 7th AF for operational 
control of tactical air forces ba:Jed i n tha t country . 
He coordinates directly with COMUSMJ\C't'!IAI, the 
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1. 

;1; : :. ·.i' /\i : . :. ~·!1•· . ·. 1. ent:~ne :\:! (~ i.!l ~ · .llli.1 : ~~;:.;~~ ·~·. :. · ~: 
: .. , 1 .:.:•>!~ . .. TI:· ~ll:tJJd :;; 1:1:•t.:. t ·! ·:::; .:.! !:ll• r.<J : :.i l! l:. ~!·~~::: . 

r! i:: !t~~:;U!!U~ ~ . .r i. ~J·~: ~;; J. •.t~..::t~.~·d ~! ;., lki.ll'J ! 1\i!' :· :'.!i·:·. 

(~) Tho: TACC(r·rS) o.t I.j.)nl:~y J·:iount;ai11 prO\'l.ae:·~ 
c:e11 trali~ed c~ntr·-:Jl and ~ ·.:<.>!'din:ltion of USAF 
~ir ·oucrations in flo rth Viet!lam and the Gulf \.-f 
'l'ont:ii:. This facility (MOTEL) i :; ~allocated 
\'lith the Control and Reporting Center ( CRC) ( Panam.:~. ) 
and receiven data inputs frrJm many :;ource!:. 
The CRC-3 at Udorn and Monkey l·'inuntain provi<lr.! 
lone range Gearch and height f'inder radar infr.: r m-
a t ion, as \ole 11 as SIF be a.c rm t rn.cY. in~~ . D:t. tu 
from rad:1r units !:ubordina t0 t.u lhe:3P. CRC:; <J. !'~ 
included in the infonnation Jlr,vided t o:> th~ 

TACC(W::) . This r adar and/or f.!F C:l.pability is 
extended through inpu ts from Airborne E~rly 
Warning and Control aircraft (BIG EYE) l ocated 
in the Gulf of Tonkin and over Laos (see TAB B) . 
Operational. intell.igence inputs are provided by 
the col lection system of the 6924th Security 
Squadron at Danang, and by COMMArlDO LANCE. 
Add itionally, a teletype readout in the TACC(NS) 
provides information from the Naval Tactical 
Data Sys tem (NTDS) . A Navy o1'fict?r on dutv in 
the TACC(NS) as s ists the Battle Commander tn 
effecting the coordination of USAF/U~N oper~tions 
and ~he passing of essenti<1l data to and from 
PIRAZ/CVA~. The present manua l system for ~oor-
dulntion and control is being updated to a ~emi
autom~ted !jy::> tem. A· detailed dencription of thl.s 
syztem (BUIC II), i<c~ functi ':'m:< ::~.nd r~ apabili" ... ie !:i 
is c •.mtained at TAB B, Annex F. U~!l/U3MC and SAC 
liaison officers l-li thin the TACC (out - country) 
coordi:1a te joint operations vii th 7th AF . F. 7th 
AF/CTF-77 Coord ina tin~,; Cummi t tee m~~:tG rr:or.~:hly 
at either 7th AF or CTF-77 hea.dqua.r t ers. 

d. Identification of' Function5 Involved in Cond"..lC \. 
r•f Air Ooera:ions Ag:tins<c Nc·rt.h Vietn.:un. 

l 

(1 ) Offens1ve Combat Mission~. 

(a) StrU~e/armed reconnai.33anc'= mi£~~on£ ~Y 
fighi..er aircr:1ft . StrH~e m:-t:v be C"•nduct. -::>d vi~:u:··. J.lj' 
or under cuntr (Jl of l·1SQ-Ti' r :.td:...t.r (COMBAT .3KYSPO'I ) . 
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(t; Flak suppl'cS~io!! miDsLms i!~ suppo r·.: of 

Gtrikes ~gainst t~rgt; ts defended by AW ;:nd. ·"---'- . 
~lormally , t.his mission i3 pe r f o!'T!'leu by :.!1~ 33..•ne 
hnit3 performir.g the srrike. · 

I ( ~) !P.ON HAND missions against GA- 2 install-
ati ons by specialized. aircraft (\oliLD WEASEL) 
:equipped l'ti th radar homing and war ning sys terns. 

l
rrhese missions are flown independently and in 
direct support of strike/armed recce/ photo recce 
·Jperations. 

{d) lUG CAP miss i ons by fighter uir<.: r~ft ~s 
a counter- a ir function during strike/armed recce/ 
photo recce ope rations . The se fighter~ are 
normall y loaded with both air~to-ground and air
to - air or~~ance and perform dual missions . 

(e) Fighte r sweeps for the purpose of seeking 
out and destroying enemy fighter aircraft in the 
air. These aircraft are loaded with air-to-air 
ordnance only . 

(f) Hee.vy bombing missions against ~elected 
targets outside SAM threat areas . 

_(2) Defensive Combat Missions. 

(a) F1ghter cover for BIG EYE, COMMANDO LANCE, 
WAGER (Air borne radio relay) and taru~ers operating 
in the Gul f of Tonkin . 

(b) Air defense inter-:eptor mi~3ion3 fl 'J·.-:n 
from ground ale rt at Danang Air Ba~e on ~'1 ":;.s 
required" basis . 

(3 ) Combat Sunnort Missions . 

(a ) Airbor ne Early Warning and. Cvntrol (EIG 
EYE ) missions by EC-121 aircraft provide an 
extension of surface radar coverage . The primnry 
mission of these air craft is to provide warnings 
t o US tactical aircraft of enemy fighters and o:· 
proximity to the CHICOM border/buffer zone, a s 
well as control of fighter cover for COMMANDO U\.NCE , 
WAGER, t ankers, BIG EYE, BIG LOOK and other EH 
aircraft. 
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~ i ) .. : -:·· :· "j ':.! ::::.: ·.Ll L :..~·.'"!! !~"_- ~:: ::. l:;~--;iL'J J: t 
i·:l r-:~· -l _:, :J:or.i:.;;,!:,.' L:',j;(:f-:) :~ .: ! '.'' ! ':•i'!. 

Vt;ltJr.L-=: i ll \:f U: i :: !jt\l~ty . 

:! !'·~: !Jr~lV.!.U~Q 

D.. ;.:.!. :.L~ ~·! ~ 

{ ~) 3:::-::::nnZ!.L:l!:i :Ulc e rr:i:;sions are !=r'.>v :. ::ied by 
RF - :l r.:; ::::r - 1Cl ai!"·:: ra:·t. ?h• .. t'.:•, in:frc.red and 
rada!· r-::cce, and Eon~b DGlllage A:.; .::;essment ( EDA) 
pho~nrrr~phy are rou~ine mis3ion3 of the~~ aircr~ft. 

{d) :::lectr onic CountennerJ.r-..ure (ECI-4) .j 'i.lnlTiin[! i:.; 
p rovided by EB- 66 aircraft agai u :;t ~/H~ ::t.rtd AAI'. 
radars. :·;ith the advent of t he QRC-HlJ ECJ~ p•.'lcl , 
~triJ~e ~.i rcraf't are providin:.::; ~heir CJWil 'Jfi.M/ AAA 
radar j ar.uning. 

( e) Radi o Relay service i:; p rovideu by l~C-1 35 
{WAGER) aircraft ~or a UHF r~dio link b~tween the 
TACC{US), MOTEL, BIG EYE, TACC (UDORN), tactic~! 
fighter/ recce ~ircraft over Horth Vietnam and 
PIRAZ ( RED CROWN ) • . 

{f ) In-flight refueling support is provided by 
KC-135 tankers. USAF s t rike aircraft oper~ting 
north of RP I norm~y require air-refueling f o r 
each ::>or'tie . Fighter es~ort fo r support aircraft 
in the Tonkin Gulf are refueled from on- stati':m 
tankers in the Gul_f. Tanker suppor1. is p rovided 
from Thai bases and from Okinc.L'lra . 

(e) Search and Rescue ( SAR) ~UJ1fl•Jrt i~ r,r'JV~ deu 
by IIU- 16 and CH- 3 aircra.t·t. Fight~=..:r f~E:;cAP i :; 
p rovided a s required . CTF- 77 helic·:: J Jl: ': !'~ ;.r(.;iu~ 

:;;AR ~-...pport ir. centr a l and northern gulf a.nd ·..::..< :.3~ol 
region3 of North Vie tnam. 

Mi i 'P1 . e. ss or. __ annLng . 

t 

(1) Tar~et Selection and Assisnment. 

(a) T:1rget ~.: selected for ::;trike may be r.lacc·d 
in the fcllowi~g general categories: Those ALPIA 
target~ dire':ted by t he .Joint Chiefs o f $ t :,.ff ft·r 
strike during a ~pecific p~riod; o ther l ~r~et~ 
::>elec ted f rom the ALPHA tD.re;et list vltd.'·~: ht!V O: i ~ ~:: 
previc·U3l~: ar.,p r oved f (Jr strike by th-:; J ·,in t Cbi•:i' :; 
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1 1L' :~L: d: .::; ~.•tllPJ.' l-at ·:~cL:~ ~: ~.·le~..:L,'li f 1·.:m ,ll)ffiill:lt.h'!: 
l i:.:L:; l,,·~p:~.red uy l'lNCPAL~: CINCP./\CJ\F, :uhl ·;·::1~ 
/\F Hnder Juin t Chief:.; v f S t.:J.ff :..utth~ ri=a t ior: ~ 
other t~reets in Joint Chiefo ~f St~ff approved 
armed reconnaissance areas . I~ addition, strikes 
are co~ducted against SAM sites and AAA sites as 
necessary and in support of other strike operstions 
authorized. 

f. Mission Scheduling and Notification. 

(1) •renns of reference, authr;rizatiun and directi()n 
fur tactical operations conducted by U:J\F o.re provided 
by I Opera.tion:l Ordera. Specific mi~~irJll~ to be perform~d 
un~er .the general di rection of the Operations Ordei ar·e 
directed by a fragmentary operations order (3) (frag 
or~er(s)). A frag order provides: target~ to be 
struck, routes, altitudes, times, t anker tracks, 
support aircraft orbit areas, force strengths, coor
dination requirements, ordnance to be carried, ene~v 
o r:der of battle, as appropriate; and re.3trictions and 
other information and instructions essential to 
ef:fecti ve and orderly accomplishment of the miss ion. 
~aison sections from the USN and SAC are responsible 
for coord1nQt1on with their respective activities and 
e~ements to insure max~ effectiveness L~ accomplish
ment of the joint mission. These liaison activities 
a~sist tr.e 7th AF staff 1n preparation of the 
f~ag order involv~ng their respective c_omme.nds. The 
fr.ag orders are 1~sued in teletype format end 
addressed to actinn agencies as \'t":ll az ~d~ ~Jth-=r 
agencies to whom the mission may tJe of r;u!JI::c: rr. ·. r 
direct interest. CTF-77, TF-77 c:.rr i : , ~·::- :.!:.-1 · ~ ~:. 
PIRAZ ~hip are add.re~:iees on ~vr:ry '{t.h AF fr:1g ~j!·der 
ru}d amendments thereto involving USAF t)perat!.::ms 
within the ?TF.AZ . Thes~ ~~ders are t~ansmitted in 
stlfficien~ ::-:1:' r:~.~ !' r,o ~:.s ::j c-: l aunch to allo;r 
action by &;id:-essees and changes/clar i ficaticn of 
procedures, if requir~d. . 

I (2) Ordnance to be c~rried on each strike and 
q .. ghter escort or CAP mis.sion is detennined ty 7th 
Af Staff af~er detailed an~ysis and appli=ation 
of weaponeering techniques. Ordn3Ilce loads directed 
in the frag orc.ers, except in unusual c ircumstances, 
are adhered to ·by tactical units. 
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( ~) :a.c:i ·::al and .=::.ppc:-t. ai:-':~a!' ~ &2 .. € ::..~u.!'lc!:'S- ·:. 
:::1 a ti:::~ ~!"-.<.t sed basis to avo ic ccng: ;; 1:i ::m ~~ro:.H: 
a:1d i n ~a~~et areas. ~owever, Eeasonal weat~er i:1 
Hor::h Viet:n3..::: ~c.:-ge:: area£ :-equi:·e::: occasional 
:;orti e ·cc:.tt::-ess:i.on i~to a r ela ti\· e- l y ~!1ort :.i:7"! -2 
period t o 0t:"tain the desir=d v.•eigh t :.!.' effort a~ a in~ t 
selec ::ed targets in t he RC•LLING THUNiJER p.rograr:t. 
I t is d~ring-t~ese periods t~at the greatest de~snd 
is placed upon the coordination and control sys::e~ . 
Mission planning for large operations is closely 
coordina"ted with CTF-77 through the USN Liaison 
Office to insure most effective control and least 
possible interference in the Gulf of Tonkin . 

( 2) Mission aircraft, following tak~-of~, a:-~ 
::-acked by the tactical air control system from 
base of o:-igin to ·the target area. Positive con
trol is maintained by either ground or airborne 
radars during air-refueling operations. Flights 
are f~rward or crosstold between radars as appro
priate and track information is. maintained on 
all enroute tactical aircraft. Information con
cerning USAF flights which will enter the PIRAZ is 
passed f:-o~ the TACC( NS ) at Monkey Mountain by 
crosstell to the PIRAZ ship. AM/SSB HF circuits 
between TACC( NS) and PIRAZ are used for this purpose 
as well a·s for passing other operational informa
tion of mutual interest. In the near future a 
secure voice UHF link will be available between 
these agencies through the Airborne Radio fe l ay . 

( 3) Each aircraft flight provides ~adar id&n~i~~ca
tion through use of preplanned IFF/ SIF sel~ction . 
Mode 3, with associated code3, is used in :ao£ . ~ ~~ :~ 
Vietna.'!l and RP I, and Mod.e 2. with cod~?., is use:.i i !"l · ·· e . 

Gulf of Tonkin and North Vietnam above RP ·r. 
Specific flights may be identified by the EIF mode / 
code published in the frag order=. The crosstell 
information from TACC(NS) to PIRAZ on inbound flieht! 
is correlated ·with the frag order information ~· oi·
positive identification. All aircraft are reoutre~ 
to display t he direc: ted I:F /SIF mod~/ code tt.roul!.h-
out the flight . Upon withdr~~ai from the targer 
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s~ 
,,,.,.J., •!iu tt :~ GuJr 0r Tc>ll~ill . ;.: tl II.:Ai" air·c·r·_.rt 
u::d' ·"' a c.:nmmou l'reauency Ul!F ~~J l to •' I 1)!\Z :: •t ci HlG 
r~:Yl•:. Thi:: provide; con t..rol agP.nci:·:· ;;o : : i.tiv~ 
idr:>nt ification of aircraft ent"=ring both the USN 
a ad !USAF radar iden t if ica t.ion areas vrhen out bound 
f~om North Vi~tnam. 

I ~ 4) During tactical op~ration~ in North Vi~tn&~, 
~LUi'!' and t•:Ct4 arP. accompli~hr~d frrnn a ::t.:.nd-f"Ji'r 
po:--i tion out. ·· irlP. ~~AM threat. :.;.t· ~et :-: by C-1 ?CJ r1nd . 
t:;B-6tS a.ircr(:j rt.. Strike aircraft c-1 r~~ NJIHP~)"d wr l t h 
ECH jpod!1 (QRC-160) to jam SA-;? acqui;.~t~O!l :;:ld 
g~i~ancP. radar: , and recce aircra1t w1 1 t t~ . 
~quipped with pods in the near rutur~. i\1o~'- ~tr:t·:-=, 
recce aircraft are equipped with radar ·homing and/ 
or ~arning systems ( RHAW) to provide warning of 
SAM1 acquisition and guidance radar op~ration. 
Add:i tional SAM warning is provided -aircraft oper
ating over North Vietnam by MOTE1, and BIG LOOK 

. and' COMMANDO LANCE aircraft ooerating COMINT/ELINl/ 
Rada::- equipment over the Tonkin Gulf. These warn
ing's, as well as warnings of MIG a~tivity and 
fr~endly tracks approaching the Chinese buffer 
z~ne/border are passed over guard channel, in the· 
clear. 

I ( 5) During ROLLING THUNDER operationr. ~ a C-130 
( COMMANDO LANCE) is employe_d in the Gulf of TonkiH 
f ,Jf the put'pose of obtaining communication:· i~Lt.t?l 
lig~nce. EC-121 aircraft (BIG EYE) ar~ rnQintdin~d 
ou l s tat ion over Laos and in th~ Culf oi' Tonkin t.o 
provid~ tracking and control of U~3AF aircraft and 
tn l pa~s advi:ories/warnings to all air~raft. To 
pr9vid~ fighter cover for the~e op~ratiofl:., a 
fj~ght of four aircraft is maintain~d on ::t ation in 
the Gulf as a defensive combat air patrol (14IG CAP). 
Inl ord~r to maintain fighter aircraft on station · 
dut'ing t he ROLLING THUNDER p~riod of oparations, 
air refueling is provided by tankers orbiting in 
Laos and the Gulf . The fighters then have the 
re:sponsibility for covering the B!G EYE, COMMANDO 
~\NCE, and tanker aircraft. PerioOically, a photo 
recce drone is launched over North,Vietnam by a 
Cll30 operating in the Gulf of Tonkin ( BLUE 3PR1NGJ ) . 
Although fighter escort is periodically r~quired 
fqr this mission. normally the fight~r MIG CAP 
d~scribej ab~ve will asswne cov~r r~ ;,pon=ibility 
fJr BLUE SPRINGS. 
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u:.J ·::::'": :::s =~.::: ::: :.:-:;..:;:. ~-=-=·~;:·:.s· : - - : · ::..d~=· ~n:i . .:~~/ 
~I? equipped a:1d is - ·· :=:·: r.<::~: i(;·:l o:- : ::e 7 :':. !·.r :c - ·:; :. 

subsy~i.em . ~ee :~b =· 
( 7) h.s a suppression :-orce against 2A- 2 ::iss:l.e 

syst ems i!l Ncrth Vietn:...'il ~ f ighters ·..:i th ELIHT/?.n.4.l:,' 
eotdpment are employed in conjun~tion with F.OLL::i:im 
THuNDER operations . :hese airc:'aft ( IRON HAND/ WILD 
WEASEL ) have a primar)~ mission to detect, l ocate, 
and attack SAM s ites . They employ the AGM-45 ( SHRif~ ) 
missile as well as other munitions/weapons such as 
rockets, cannon, and CBU. This operation is inte
grated and coQr dinated with the general strike mission. 

(8) Flak suppression, other than the IRON HAND/ 
v/ILD WEASEL anti-SAM effort, is normally accomplished 
as an integral strike flight function . It is a 
normal part of a t~ac:k agai.ns_t h~avi~ ~de~~q.q~ct tar
gets wherein a desl.gnat~a tlignt o .. vll ( . . -·:.:." 

f :, ;"'..., a'oll.·· .. ;.rc: CBU-24/ 29 again~t. r' ~ a l~ <.1~~":?':~:-:: · or t:!c:. ~ • ' ·' . • - • - -

( 9) The ECH peels (QRC-160) enhance control cap
ability over North Vietnam in that they permit 
strike aircra:'t to remain a. t a penetra tion/wi thdra;.'al 
altitude of 14 to 15 thousand feet. Aircraft at 
this altitude~ employing IFF/SIF, can be tracked by 
friendly ground, :;'=·a, and airborne radars over mo: t. 
of North Vie tnam. 

(10) A coordinated search and rescue ~ystem is 
operated in the Tonkin Gulf. Seventh AF maintains 
an SA-16 on orbit in the southern part of the Gulf 
of Tonkin and CH-3 helicopters are constantly on 
ground alert for rescue supper~ of operation~ i::: 
North Vietnam. USN rescue ~ircraft from T?-77 ~ro
vide support for USAF operations in the nor ther·n 
!'egions of North Vietnam and Gulf of !onkin. Fighte!' 
cover for SAR operations in northern areas is pro
vided by TF- 77 CAP fighters or diversion of 7th AF 
strike aircraft . In Laos, SAR escort ( RESCAP ) is 
normally provided by A-1 aircraf t launched from 
Udorn/NAKHON PHANON concurrently with the CH-3 SAR 
aircraft . 

(11) Photo reconnaissance in North Vietnam i~ 
accomplished by F.F- 4 and P.F-101 aircraft based ;!. ~ 
Udorn and Tan Son Nhut. Sp~cial pho to reconnai~~~nce 
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J accomplished by Lhe C-130/drdne (llLUE SPRINGS ) 
and SAC U-2 aircraft ( TROJAN HORSE). TROJAN HORSE 
h~s been temporarily discontinued but is expec~ed 

L 

td renew photc recce operations in the near futur~. 
This activity is sensitive and is conducted outside 
tne Southeast Asia tactical air· control system under· 
a !direct ·mission directive from the Joint 01ief~ of 
Staff to SAC. Other reconnaissance missions as 
d~rected by the Joint Chiefs of Staff are conducted 
in the Gulf of Tonkin and North Vietnam. These 
s~nsi tive operat:i.ons have · operated outside the USN/ 
USAF control systems. Aircraft involved have not 
presented an identification and control problem in 
v~ew of the limited frequency of operation, direc
t~on of approach and the pe•rmissive air defense 
environment which has prevailed. 

(12) . Leaflet drops .are c:onducted over North 
Vi!etnam by C-130 and F-4 aircraft. These and other 
sP,ecial operations by USAF and VNAF aircraft, operat
i~g under MACV Operation Plan 34A, are conducted 
under 7th AF frag orders and by execute orders issued 
b~ the ·MACV Combat Operations Center (COC) for 
Special Op,erations Group (SOG) aircraft. 

h ) . Post~Mission Pr~cedures . 

I (1) Following recovery from tactical combat mis
si!ons, aircrews receive .an intelligence de-briefing 
~ a con~inuing program to update/verifY enemy air 
d~fense order ot battle, assess efrectiveness of 
e~emy ·air defenses, obtain visual BDA, and any other 
iriformation which might improve effectiveness. 

I (2) Operations critiques are held by s~uadrons 
aqd wings for the purpose of analyzing tactics and 
techniques. 

·I ( 3) Reports are submitted under the CINCPAC 
OP.REP and MIDEFO systems. 

(4) Following recovery of photo recce aircraft, 
f~lm is processed under a priority system with 
emphasis upon earliest Photo Interpretation (PI ) of 
f~lm involving enemy air defenses and BDA. 
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:::-:.:t (3IG E:::r. ; serve a.s ex'tensi::ms of 'the ground based 
~:~~~aft contrcl a~d warninE elements, providing radar and/ 
.::.r I:r?/SIF date. to the TACC(NS). They operate fr~m two 
~s~igned stations ( one high, one low) over the Gulf of 
Tonkin and one high station over Laos. 

2 . (S) The low station (Alpha ) in the nor·thern par·: of 
:he Gulf of Tonkin is occupied during the conduct of air 
vp~rations against North Vietnam. Operating at 300 to 500 
f~~t ~ aircraft manning this station provide r·adar and.a IFF 
ccverage down to 6000 feet over the Hanoi area. Info~-
r.;a tion is passed by this platform to the TACC( r;.:;) via 
~= ~~~~B and/or by urlF through the KC-135 radio relay. 

3. (S ) The higt station in the Gulf of To~~i~ (Bravo) 
:s flown at an altitude of 12,000 feet or above. This air
craft depends primarily on SIF to identify the track 
friendly aircraft operating over North Vietnam. Informa
tion is passed directly to the TACC(NS) by Secure UHF 
( using KY-8s) or by HF/SSB. 

4. ( S) Ano'ther high station ( 12 ~OOO feet or above c·.rer 
northern Laos), provides IFF identific~tion and tracking 
data on f~iendly forces operating in North Vietnam. Infor
mation from this aircraft is passed to the TACC(NS) by 
Secure UHF through tt.e Udorn CRC or by HF /SSB to either 
Udc~~ or Monkey Mountain. This aircraft can also get 
informa~ion directly to the TACC(NS) through the KC-135 
rndio relay ai=craft. 

5. (3) . Airc-5aft :.Janning these tht·ee s:.ations ooe:·atP. 
f~om a Forward Operating Base (FOB) at Ubon~ Thailand. 
7~e BIG EYE fleet presently consists of only eight air
cra:t~ which precludes· manning the Bravo stati~n on a 
~aily basis. The Jcint Chiefs of Staff are ~resently 
consider-ing ·a CINCPAC request to increase -:-,he force :o i.l 
~:~=~aft in o~der that a ll three stations can be manned 
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[!uri::g periods c:~ a ir activity against·-·North 1f:iet.nam. 
Act:on is expected to be completed~ and airc~aft :~ ;l~ce 
in Southeast Asia before the end of Apr!~, l967. 

I 
6 . ~S) Imnrovements exnected orior : c the e~d ~f ~ 67 

include: I . 
Installation of RC-248 and Cross-un . Approval for use 

of QRC- 2 has been obtained and aircraft will be modified 
and equipment installed at McClellan AFB. One aircraft 
with this equipment is now in theater . Three more aircraft 
a re scheduled to be in theater by 17 April and all 11 air
craft should have equipment installed and operating by 
5 June 1967. With this equipment~ BIG EYE -aircraft will 
be able to identify and track friendly/hostile air
craft with operating IFF. 

7 . cf~ ) Other Imnrovements Exnected in FY 68 Are : 

L 

a. l Installation of GPA- 122 IFF SIF DP.~ndP.r (Ac ·ve/ 
Passive • This equipment is presently being installed 
on ground radar scopes in Southeast Asia and action is 
underway to have it installed in BIG EYE aircraft, 
priori to end FY 67. Mode 2 IFF is automatically read
out to the scope operator through use of a light gun and 
Modes1l 1 and 3 are displayed by setting in the desired 
codes. This equipment enhances the identitY and track
ing fUnctions by increasing the operator effectiveness 
in capability and speed of identification. 

b . l Installation of Radar Data Processor in Present 
BIG EYE Force or Renlacement of This Force with ALRI 
EC-l2~s . Study is presently underway to determine the 
fastes~ and most feasible approach to providing auto
matic! track output informatiop to the BUIC computers. 
ALRI 

1
(Automatic Long Range Input) aircraft are already 

providing this type of input into SAGE and BUIC on t he 
US ea'st coast and may possibly be used to replace the 
current marmal operating BIG EYE aircraft. Another 
near-term possibility is the use of current off-the
shelf equipment, installed i n the present BIG EYE 
f leet, to. provide automated data inputs to BUIC. , It 
is expec~ed that one of these actions will be under
t aked in early FY 68 . 
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I 
c. I:;st all 2. t i~n of Sec1: ~ e !:?' /S~3. ':"he present key

.!. w~ equipment to makr- :lirc ~aft i-.: / SSE secure i s toe 
J~ rrc for u~e in EC- 121 ~ lrc~af~. Efforts to secu~e 
t.his means of transmi~ sion with solid state or small er 
~quipment are being aggressively pursued to gain this 
capabi.li ty in the shortest period of t ime. 

8 . <IE> Follow- on Eouinment ( Bevond 1968) : 

a. Headquarters, USAF is currently evaluating an 
improved air borne command and control system to replace 
the BIG EYE high station aircraft and the airborne radio 
relay. This system, Ta~tical .Airborne Control and 
Survei llance .(TABCAS), incorporate~ an improved beacon 
tr~cking capability, a secure automatic data processing 
interface wit h SEEK DAWN, and increased secure radio 
relay capability. Installed in a large jet air craft, 
the impr oved altitude capabili t y , combined with improved 
beacon tracking , will extend the low level surveillance 
and control capabil ity beyond the Chicom border area. 
Incoryoration of the QRC-248 will provide all-al titude 
tracking of hostile aircraft. 

b . Airborne Warnin~ and Contr ol Svstem ( AWACS ) . This 
system, under development by the Air Force, is the 
approved program t o provide a new, state of the art, 
replacement for the current airborne control and 
surveillance systems. The greatest single achievement 
of this system will be the capability of radar surveil
l ance over all types of terrain (non existent in current 
systems). Scheduled to enter the inventory in FY 72, 
AWACS will be employed in Southeast As ia if hostil:ties 
extend thr ough that time per iod. 
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l . ( S) General 

. -- -··- - .. .. . . ..... - 0.. • . _. _ .. _ .. ...., _ ' · 

a . Marine Corps forc~s opera~ing throughou~ :~e 
Pacific area ar~ under :he command of the Commanding 
General, Fleet t·farine Forces Pacific ( CG FMFP AC) . 
Marine forces are presently operating ex~ensively 
throughout the \tJe stern Pacific in both a d irec~ and 
3upporting role to the US effor t in the Mainland 
Southeast Asia F.ogion. Command and con~rol of 
i·!arine ·forces oo~~ rating ashore in South Vi!?tnam 
i s assigned to i~e CG ~ -:II MAF . CIN~PAC ~a~ 
directed that the II I HAF operate as a uni - service 
force undet· the operational control of COHUSHACV. 

b. The command and control of Marine air units 
ope.rating in the Mai nl and Southeast Asia Region is 
vested in the CG, III MAF. This author ity has been 
further delegated to the Marine Tactical Air Commander 
( TAC ), the CG FHAW. The CG FMAW commands all Marine 
air uni ts to the Republic of Vietnam ( RVN ) and exerci::es 
this authority through the use of the Narine Air Comman1 
ana Contr ol System ( MACCS) ( see Tab A) in acco~dance 
with established doctrine and basic mi~sion conceo~! . 
Some minor modifications have been made by joint -
FMAW- 7th AF agreement to this doctrine and concept! 
in order ~o provi de an i~terface ~ith the Tact!cal Air 
Control System ( TACS) of COMUSMACV and C!-~DP. 7th Ar. 

c. For the purposes of thi s study, only p1 · oce1ure~ 
which apply to the coordination and control or Harine 
air , out- country (Laos, North Vie tn~un, and Gulf or 
Tonkin) oper ations will be identified and discus~ed . 
In addition , thi~ discussi on will be limi ted to t~ose 
procedure~ requi:-e:i to i~terface with those o.f.' 
COMUSHACV, CMDR 7th AF, and CTF- 77 and herein 
identified and described . 
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MARINE AIR COMMAND A~JD CONTROL SYSTEM (MACCS} 
fCUR~n:-n 

OTHER TACC.' SAIGON 

OANANG 
SWITCHBOARD 

WIRE 

PANAMA 

(MACCS) r --- - -- r--__ -_ ...... _ ·--... ---~ ~· ~· 
1ST MAW WIRE 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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AIRCRAFT 

SWITCHBOARD 

TAOC/TACC 

----~------1 MAGs (OANANG) 

TRC-97 
MRC-62/63 

--. .... -.... ..... TSC-15/ TRC-75 

MAGs (CHU L.AI) 

MATCU 
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a -::; i gnea tne resourc~s ~ equi:-~d ~0 cc:1duc : co:-t~bat. air 
opera r.i ons i:1 support of t he I !I ~W i;! : he Mainland 
Coutheast Asia Region . The CG FMAv: exerc i ~~s cornmc;..nd 
a:1.d den trol through !'far ine Aircraft Gr.:>up ( HAG) com
manders and the assigned MACCS. Direct liaison and 
coordination are maintained with CHDR 7th AF through 
a designa t~d Lia.ison Officer at the 7th AF TACC in 
Saigon!. and :imilarly~ the 7t h AF provides a Liaison 
Officer at the F!1Av: Headquarters in Da.nang. Addition
ally ~ liai:on with CTF-77 is maintained in certa.in 
m:1tters pertaining to electronic warfar'= through a 
d·~signated FMAW representative located in the Navy 
Liaison Office ( NLO ) , 7th AF !ACC, Saigon. Direct 
l iaison wi th t hese commands for c.::!rt.ain matter: 
pert~ining to air operations has been authorized by 
COMUSMACV. Per~onnel and equipment r~quired to 
support air operations are provided by the Marin~ ~ir 
GrouP. Commanders. For out-country combat oper&tio~E, 
the!~ are general l y limited to air traffic control 
facilities required for air base operations, po~itiv~ 
air control within the III MAF Tactical Area of 
R~sponsibility (TAOR), internal communication~, &.nd 
the tactical aircraft and resourc~s r~quired to per
form the air missions. 

b ~ The ~Iarine Air Command and Control Sy~t~~ ( TAB A ) 
provides t he TAC a system which enables him to coordi
nate land supervise air operations, but at the sam~ 
time! has the flexibility to p~rmit some supervised 
d ·~ceritraliza tion of control author i t:r to subordinate 
cont~ol agencies . The parts of the system involved 
in out - country operations are: 

I ( l) A Tactical A1~ Direction c~nter (TADC ) 
l ocated in the FMAW Command Po=t at Danaug . 

T:J~ TADC receiv~s air op~ratio."l::: d&t&. frorr. &11 
e~ternal sources, including the 1AOC, th~ FACP, 
the PANAMA CRC and TACC ( NS) and the: COMU~ !·4ACV / 7th 
A~ !ACC in Saigon and present~ this data in & 
m.~nner that the TAC can carry out hi :i command 
func~ions and responsibilities. 
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·hp cr·· lJ ;-=-i ··nctor· ... ~~ T'.:..,.ponc:i -(;1. ; 1'!-- Tr. ~-:.s ·J··- ' - ·-'- - ' ..... -.. . •· ~.., - -. --.. -- ... . .. • . ... . .... . . . ; .. 
it op~r-att::.: in c lo :::s- coordina tion •..;i :. ~: ~ . [;·· r . .ir 
Def'::!l:t": Be:tt.l<:: Commander (ADEC ) ~ocaL• .J e:t the ;;:1"1 
AF TACC(N?, ) ( !·10TE!..) at Monkey 1-!oun t.:.iu . Dane:ug. 

(3) A Fcrward Air Con~rol Po~t (?ACP) at Phu ~ai . 

The FACP provides go.p filler rad:::.r snd communic-a 
tion~ facilities for the TADC and the 7th AF CRC~ 
t-!otd{ey '-!oun:.ail) . At the present time this facili ~Y 
ir. Wlder the coordination and control of the PANAMA 
CRC . 

c . The pr-':!s-':!nt. :;y::t.~m is es5entially a manuall y 
op.-~ra t~d ~ystem. riowever, by June 1967, a rr,ajor por
tion of the Harin~- Te.ctical Dat:::. 3y::t~m ( MTD:3) 'A'il:. 
be in placr- o~ Honkey Moun~ain (Hill 647) . Th~: :-::u.: 
will provide! by automatic mean~, th~ capahiliL; t0 
c•mduct Marir!~ c.ir operations including th~ furtetio:·l :-
of dRtection ~ identification, and trackin~ of air
l~rnA targ~t~~ th~ as~ignment and con~ro l of int~r 
c~ptor:--, th~ coordination of SAM m1its. the :::.s~ignm~~t 
of air ::upport aircraft t.o :::.ir support units~ :::.nd 
:nroute ai!' ~raffic controL By Augu~t 1967; a 
lactico.J Data Communica~ions Centra! (TDCC) , a.~ a~ 
integr:::. l part of the ~ITDS at Monkey Mountc.in . will 
provid~ a digital data link betY.'~en !'1TD3 o.nd · the 
Havy Tactical Data Sy stem (NTD:?) and Airborn'? 1actical 
D~ta 2y!':tem ( ATD2) located &board Navy ~h.ip~ and 
c i rcrc.ft . :::o equipped o.nd located i!1 the :•Ia inlo.ud 
--~~nlt.h~a~t A.:ia Region and the Tonkin Gtllf. ( ;'. f: ~ TAB f:) . 
'l he TDCC i.:: the component through whicl~ u: ;AF :mel w:,; 
dig ita ! da t.a ::y:--tem;: will interfaco:- with I~TD::;·-:-J'u:"'. 
·,t~ t'!ll the u.::hF and N~A data :-::n~tGm~ b~comr; opr.:rc.at. iO~!~: 1 . 

A~ ll:i:; tim':!, :hC\r~ are no major procedure;\ ch~.rlF:t; : · 
-- .·quit·ed. 3ome may eyentuaJ ly t~ r~quir~d t_.ncau:·t": 
.j ;. :.!:-:. auLicipated improvement l n bot.h the qu.,.lttit.:,' 
o.nd q11ality of air operational data avail:::.bJ•· c.nd 
th~ ~ p0.ed with which it is proce::~d. 
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l.. '1 ';...~ i >' roc:nc:-cr i ~·c. oc_r -t ~ C" ~lo-.i~ -· :,Q'l I (l~r ·. ; ~ • '• ···- -.. ""·" '·""' - .. · -.- ..,._,_ . ..... -... ..... -. ,,• - -·· --- ...... 
~:on 1-::nd di:;c'..ls~:io!1 of the €:q u ip:n€::l': prov:d.::d ~::Ill 
i..Y:.F;::p:AV! i.~ inclu:..ed i!l paragraph 4, Annex D of this 
Aopoud::.x . 

~. A ~·!ar ine /d.r Traffic Control Unit ( ~lATCU) i :
p'!·ovi!ded 'by t{AG - 12 at Chu i.ai for tb-=? purpos~ of 
prov~ding all - weather air ~raffic cont r ol in and ou~ 
o f t.he Chu Lai c.i r base control arMi. An identical 
capa hili ty is provided f or ~~ar ine aircraf:. by 7 th AF 
act.iv itie£ at Danang . Radar c.nd Co:rt'T!U."'lic!:l:ion '=quip 
m~nt j and fa c ilities required are an i~tegral par t cf 
:he s:,rstem~ prm;ided by the MAGs. 

rJ Tactica l o.ir c raft and aE~ociate:d rc:-sourc~::: 
; · ~q uir ed to per form out - coun t. ry air o pere. t ion :: ~rc:, 
grmt?r~lly ~U?pli'=d by four MAGs . ~ .g. , !-1AG- ll e t 
D.anang , HAG - 16 (3AR-H~lo augmP.nt'-tio:·!) · -~c,.·· ·u. '= .-::..'1.'1. 
t s.in ~ a:ld ~1AG-12 and 13 locat':!d ~t Cl"~:l L~i. In 
a jdition to in-country air support r ~quir~~snts, 
t hP.s+ aircraft are perfor ming th9 fo l lowing out 
c;)un tr; mi:s ions/function~: 

I ( 1) .'3 t:-il~e and Armed Reconnai~~ance ( F- 4: F- 8. 
A- 6 . A- 4 ) . 

I ( 2 ) Nigh t/All -Weather Radar Controll~d ~tr ike5 
( F- 4, ?-8 . A-6, A-4 ) . 

I ( 3) Air De fense Air- to - Air Int.:::rc ~pt;:: ( f' -~+ a~d 
F- 8.:;) 

I (I+ ) Photo , Infrared, a!'ld Radc.r R"!co!'l:tci:::::-= ... ~ ~
(RF-4, EF- lOB, &A- 6A) . 

L 
I 

(5) Electronic Countermea~ur·'=~ ( EF- lOP.. EA- 6A) 

( .:, } Fighter Escort/Combat Air ?a trul ( F _1, . F -~;) 

(7) In - Flight Refu~ling (A ·4. ~C - 1 10 ) 

U~) :.5earch and Rescue · ·:- )4 . CH -~6. UH - J E) 
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::' .· i: ~l?qui:~d for III :.1Af ~upport. :-o ths.t ;uch 
~ ~~nurc~r ~ey b~ ~l 1oca:~d in :upport of other ~o:~~~ 
~:- r.tis.:ion ~ . bo~h i n and ou: - couatry . '!'hE:::~ a:-::'? t ·· 
:;.r~ t.h~n a ~signed a nd scheduled by c:-~!)R 7~h AF on 
:,il~ daily 7th AF fragmen-:.ar:,r ( frag ) orj~r in th= :arne 
:-:-::..tnnt:?>r described for USAF asset~ . The daily 7:h p_;-· 
.!.·:-ag order t3 forward~d to the CG FMAW v!h~rein tho:·-:: 
::- :·!:igrwd mi::~io~:. c.ffecting USHC ass~t~ a'!"' :- in~~ ud~ti 
i:1 th-:-! daily F'~tl\\·.: fr~g ~=-d~r cov~ri~g all >1t!!'i:!'· c.i: 
')!J 2!'~i.ion~~. l:1 g~neral. -c hrough mutual l ia i::;or1 and 
:on ::<;>nt. th~ 7th AF fra e: orde: \o.'ill a::: i!2':1 rr.::.;c ~. :·:·, : .~ : 
L1 i1A.li becau.::c of th.c: dlffer~nt aircraft .. r· J ::-~ :· :· ····:/ 
modPL: availabl'= in the respectiv~ Grottp:--. lr• 
rn;.pon~e t.o th': f MAltJ dail:,• frag ord~r <.:.:;d · k ·:: L . . :· 
d :.tily . fr::tg ord ~r. which i s ava ila bl~ e:. t l.t:'·' :-11\f) !. • ·:r. ~ 
ror coordinc:tio~ information~ the CommsnrJ~~~g 0!'!·~ ... -.... r / 
3taff of the MAG assigns the mir.:ion to t.h~ ~~prnprict.~ 
:-=tuaciron for execution. The squadron, i 11on rr.a l~:!-- :h~ 
--n~cific air c:~w and ai:-craft a~:::ign:n~n t~. 

( 1) An· exception to the above procc:~ dur~: <:xi:-::
w~~!l f.1arine i:1telligence sources . confirm t .h/:) ~xi:-
tence of vital targets in the vicinity of th~ V £ 
in RP I in North Vietnam. If it i~ d~··: '!"''":'.i~:ed 
thc.t immP.diat~ destruction o f ~ h~=-~ t:_.;-:;'"'r .. i.!: 
vital and nece:~sary! :he CG F11A~l ~ b~' · ~ -t~c: ~ -~b1' C: 0 -
m~n t with C~fDR 7th AF. can co!1duc t iln"!'":i i a ~- t • 

strik~ ~ upon :;uch targets~ provid~d t !·.::t ~~'-' 'Jth 
1\.F Cornm3.nd Post :s notified prior , r: i:1it ic.tt !:1~ 
~-hr-=: at ts.ck. 

( 2) :lpecia l mis::ion rC?qUil'~!!'!~n7'.:· !.':--:- ·-~:.r~ · :"· 
a.·.:--et: to augment CTF- 77 op'-:.'rar.io:t :· . •;.·:!': :, · 
?. j-~ctronic co lUltP.rm~aEure :;upport. ~~ .. :·:~··.-: ·,.-- ~ .... ,; 
:·imultc;neou::ly to the NLO at tit~ ·_-;~. h J..F' Cc·:,":<:!t'i 
i'o :: L, .:a igon and to CS f!1A\·! . Thn;: t• r~~'-lllir-··· ..... n · 
:.or,.: th~n coordi!1&ted ~oJi th o~ h.::>r o r.•· : · ~· ~on~ ·· 

~C - 5 .!\•1: .. X ~- . : 
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7tf.: A? Comm::.nd ?os: ~ ::.=.~gc:: :nd pl&ced o~t 'who 
d::1il; 7th AE' c.nd F!-!Alri :~ :-;.g o:-der. 

I ( 3 ) In th~ event. Cm·lliSHACV d:~lares . ~ major 
e!nergency , Cv FMAW 1s prepar<:d ... o prov ::..ae the 
Ci-lDR 7th AF, for operational control! :uch air 
:·~sources · as designated by COHUSHACV. 

I (4) F~~W message frag order s cov~ring a period 
0600-0600H for the following days • operation~ are 
i~sued daily. 

I 

I (5) Da i ly frag order infor mation i~ pass~d to 
aati held by all Navy, Marine , and USAF c:.ir coor
dination and contr ol a c tivities. 

b. Target Se1e~tion/Assign~ 

Target selection and assignment for t1arine air 
forces is made by CMDR 7th AF ( TACC - Saigon) and 
coord:ina ted 'Hi th the FMAW Liaison Officer at the- -
7th AF Command Post; Saigon. Target dossiers are 
prepar~d by the MACV/7th AF Intelligence CP.nter in 
~aigoh on all app~opriate targets and forwarded in 
advance to the FJ1AW. In general ~ adequate n~ber!: 
of each target dossier are for warded to per mit each 
MAG and the Wing Headquarters to retain ' copies, and 
in ad1di tion, have sufficient copies for the strike 
air c'rews . Normally an adequate amount of general 
p.:l::>to1graphic coverage and enemy orde r of battle 
i nfor'ma tion is available at the Wing and Group =-:r~~d
qnartlers to fulfill air crew needs for un::chsduJ.~d 
misr.i'ons . Track and station positions and tir:!~ de:~~ 
requ~red for those missions lacking ~p~ci~ic tirget 
a:zsig'nments, e . g., electronic counterm~asure, in
flignt refueling, reconnaissance, and ~earch and 
r~scue mission~~ are provided by either the 7th AF 
or CT·F- 77 to the 7th AF Cotr.mand Post . Saigon. It 
is then either placed in t~e daily 7th AF frag or der. 
or re

1
layed by direct communicat ions to the FMAW 

TADC, depending upon the urgency. 

i 

c. Ordnance Sch~duling 

Or:dnance to be car ried on all H&ri'1~ cdr·crs-ft. 

. . . 
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: .i :: r· :·ov id~d on th~ f !':..g ord'"'!' . 

Irtforme: ~ io~1 uc:::~ a~:.a.ry to accomp] i :~ h c. j r· r: r·r··,, 
:::· .!.~ ~· i !tg l :: pro v idl?.d by in t~lj ig,.mc'· · ::r:m,::r· i ' ! :: . 

:'..l!.~<-!1 do:::·l~r::. general operar.ing !. : !: ' l . rur:~. i ... Jr' ~ '..i; • 
llC..: t.~d by pr!r :!.odic general f:-ag ord~r :· ) and UCJ j ly 
-:- ~,.:·-:-:.:ing f~ag orders. rlormally ~ t l·:i :· ir.fc..rm&.t.io.n 
i :: ~=-o·:id~d by CMDR ?th AF Command Po~t and Int'::lli
~~nc ~ Center i n Saigon via automatic di$tribution to 
d ·~ ::ignated FMAW units . 

.... . : ::- ) ~i ;:!: ion Execution Procedur~ !': . FHAvl units in 
r_ he R·=q."<:t2.ic of Vietnam i!lvol veri in out-coun tr:; c. ir 
rr:i :: · i::m ~ .Jp~rate from airfields locatQd ~t Danang <:!nd 
Chti :.c i . .:'or fixed-wing aircraft! and Hr: r h l.:: ~icu."lts.in 
( L1~; . • ~ :.1~ ) :·or h9licopter~. 

L . . I 

'-:. uanang RAPCON (7th AF.) -prr:>•Jidt'!:- air t·.raffi c 
c::>ntrol for all aircraft oper:at io~t~ ':: i thin : h r: c.i:-

r acc as::i gnP.d a t Danang Approach Co:·1tro l i~ 1 ;.:c'::':>rd
: . !V~P with a~reemr:nts made with tbr: D i !"~"'~ "•. o!·;:•o ~· f" 

c::vil Aviation ( DCA)! Republic or Vi" t":.rr• . 

b . r~iAW. by m~a:-1:- of a;::--ignc.d ~-1A'! CU . fH·r· •id ' .:- c.ir 
:.raff:: cor:.trol for Chu La.i a!'ld ~1s !' l rl · · :'i::>ur:rair. :~i!' 
~na~e ~ as coordinat~d with Danang RAPCO~ . ~~ ecc:r ~ 
!. ~l c: e \o.'i th a.greemen t~ made wi th DCA . 

c. Danang Control and Reporting Cen~r:·r ( CRC) ( P.:..~~
Aivt.A ), a::; a control agency for th~ 7th AF' Tfl.':Z.: , p:-o
~ i d~~ flight following~ navigational. and :ir contr~; 
~ :: ~::sta.:1ce for all aircraft in o!' through the I Ct:rp:
(t :'P!. ( includes Chu Lai. D5nang. z.:1d t-!:..: r· l ~l·"' •.-:ou:'lt.~ :n) 
ripon rc;;quest. 

L L L L 
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d .1 ~.;~r~:·l-= ;-, ~= -::~c. i"~ :..:l ·: . .:.,~·.: :·· = ~!~ -:.··~1·. --:: :;;.::::~:: or>cr :.: iori2 
: · ~nc.f.t :~:·ough :he ~-lACe~· :~ ;::-:-= : :~: i-.? ~ . .{C.:. 0:-!~e 
• _. • ,. I - ~ ~ ._ h ~ • - '"' ..., - o • ' ..-. . ..., - ~ ::> 'i .. j1 1\ ~ -;- II (' ,.. .. ,~ ... ~ <::..~o.rcra1 ... . :;.'Je r ::: ~o .. ... a --- . ·- ... ,J_ , ~- ~'·· ............ .::> . 

-:::;~rai!1ation and control procedur·-== :=.:e id~nti:al 
~a tAose orescrijed for 7th A? ~~r -~~t . 3pecial 
~l s~iocs ~!o~n by Marine aircr~f t !Upport of C7F- 77 
air oper::.tions o.dtere to 7th AF p -dure: U..'1til 
!.. .:1e~· l r~port i n to a CTF- 77 air c: . . 'ol f=cility . . 
At that :ime . and while in CTF- 77 - ~ ?3~ ~ f resnon 71 -
bility. the ai~craft adhere tc t~s :.-~rdi!'~~tion and 
c~atroi procedures herein desc:-i bed for CTF- 77 air 

I . ooera tlons. . I 
5. ( S ) P0it Hi! :;ion Procedure c. 

a t Aircrews returning from mi~:: ion:: r~port t o thP. 
HA:} H <?adquart~rz for debriefing. IJ0 tri r:fing i:~ con
ductPd in accordance with a FMAvJ '"tandardj?.ed dt:br icr
ing form. Thi:-: form is complAtP.d Ly t-LAG :·t.aff pt=>r ;.on
r:el! l veri!'ied b:,' the a.ir crew. c.~1d rorv.rard~d to th~ 
F .. 'IAW H~adquarter3. Fr1AW staff p~r3o:t:lel conver t th'= 
dat& provided on the debriefing for m to digita l infor 
mation on a His.sion Data Collection ~heet ( MDCS ) and 
transmi t it by :::ecure comm~ication~ to highe-r com
mand~ . e.g.~ CO~USMACV/7t.h AF ~ CINCPAC, and the J oi:n 
Chiefs of Staff . · 

bl Timely reporting of perishabl~ intelligence 
data l collected : by air crews is t~an~~ilt~d mo~t 
~xpeditiously by either direct secur~ voic~ or by 
"flash" priori ty message co!Il!Ilun.ica tion r.o COMUS:·1ACV I 
CHDR 7th AF in ~aigon. 

c . Photo or other sensor data r':cordi!lZ~ :ottained 
duripg ~trike missions flown in support C' f ';'th AF/ 
CTF-17 require~~nts are forward~d by the mo~t rapid 
m~an~ ( air deli\•?ry ) in accord;:.nce with 7t.h AF/ 
CTF-17 es-r.abli shed procedure~ h~reiu dA~cr i bed. 

d l. Special Electronic Warfare reconna issance 
information is forwarded in ~tandard TOP SECRET 
formkt ~o higher H~adauarters in the sam~? manner 

I • 
cs described above. 
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ANNEX D TO APPENDIX G 

COt-DHmiCATIONS 

- · (S) !nt<: r -Service Coot'di!l~:ior~ ~nd Cor. t.;·o i 
~ -· --· · ·· ·::: :.~c tior.s 

a.. •-:ontr·ol of US a:.r o1··f·rations over 1'\o!·th Vie•.!: =:=: 
·. ~ ~x~rcis~d jointly thro~ :!f h the 7th A.F T1\CC ( NS ) c.·. 
;.~onke'r Mountain near Dananrr and the USN P!RAZ shit: ~ :! 
the Gulf of Tonkin. Control is based on the collEct:0~. 
Exchange and correlation oi all available informa tior~ 
from surface and airborne s ensors as well as the 
:. j rection of com"Danders. Uear real time •Joice 
~~ordination among widely separated sensors and 
C!~ntro!. centers is . princi;:-3.lly effected· on unsect:.:·:> 
~~F (~adio relay) and HF 2SB circuits. Limited 
pcint-to-point secure voi(e circuits are 3.vailabl e 
H~ thin the Integrated \.Jid (= Band Communication Syst-=::-. 
' ::- ·:: :~ I . Ir: addition~ : ~( J·~~·-7 STEAN V ALVS :3yste~. 
iJ:··: vioes a very limited l:::.pabil i ty for ship/shore :-:..; . 
.:cr. ur·e vo ice but has proYE':.·! t.o be cumberso~~e and '.Ar.:··:. 
l i ".:>l:: ~o the operator· ~. ~.-:!1il~: some shor· ~ rang ~ rE::
v-:. ::.ce coordination circu:: l: ar·e cryptogray; :·lically 
orotected with the KY-8. : he u se of t he t~-8 is 
:irnited to s urface unit~ a~d certain large airc~~f~ . 
due t o its size and availability. A minia turi zed 
·:er ~ ion of the KY-8, th€ i:Y-28 , is being p!'ocure.j 
for ?Y 68 installation in tac~ical aircraf~ . Th~~ 
·.;i:!..:.. e-xt enj voice secur.:. tj7 :':rom the. centre i centc!': 
~o =:~ike aircraft . 

t . ?.'1e essent:ial ·.toi:'e ~. -r;d ~. eletype cc~ '- :ln£ :~~- ~ 
r: irc·..li ts necessary t o =:..l?PC!·t 7 th AF opel" a :.:ions a~-
1·!~r.C:E~.' !·: ~·untain and C':F- T' ~ T:::AZ/NTDS ope:-£ ·_i·~:~!: · 
t:he ~~.~ J.f of Tonkin are ~h·:·r:!1 :n TABS A ar .. d :~ . 

~ · ·:.~; Co:nr.mnications (l :avv · 

; . General. Tacti~c::l. c:!T.:::·;.:: icct. ion :- :-·1 :·:· · .. :· ;..·_, 
::,., ~-r' iJ1.' ~•n ~ "' al· r opcr::t'c-¥· .: l.""ltla·e UHF .. ;.;, .. ,.. , ... . ' 
o 0 •" 0 "• o ... '- 0. - ~ l; - - ... 1 . ~ · I 6 \,. o ' ,. 1 

:::: :· ·' ·~~(:tical c.::.r cra.ft . ~·.:::. o0rt com~ur.i. :: .. •.!. 
, ..... , ·.- ~·:.-:.d ~., ot-·n.:or ~1· .... .. , ~ ~··· ·;·~ ... 0 \tn;t .. . .. ,_ •• , .. ; .... 

• :J • • .t ~ l. , 1 - - G. - c. .... .1. ' .... • .... .., - .. ..u .. - ~ • -
:-~ .:or, ;""roo · ::nc" (!-= ;;" ) ···o ~c ~ ,,::,; 1···· to lc:o t·,:...~ ::. · ' -4 :-. · ; 

• - - • • - - - .. ~· - • ... • ... • 'I' - ~ • • • - - - .. .,: -:;J . . - . . - ' . .. -

-:··~·~.:p:·: <?n'C 1.'or lor,g rang.:: (b'=y ·:~:1j !.i:1~ of:- ·:!;:·;!. ' 

:". ... -.. . ' ~ 
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5~ommunication3. These unit-, employ 11~ .. .9r VHF for 
·short range communications incident to air operations 
a~d, to a l esser degree. for surface oneration~. The 
following is a description of communications 
directly and i~directly involved in YANKEE TEAM 
operations. TAB C is an ove rv ie\'1 o f 7th FLT 
c ommunications in the area. The e lemen ts ar.d 
p rograms shown in TAB C are k eyed to paragraphs 
in this annex where they are discussed. Hhen 
applicable, items are cro s s referenced tc c.1ther 
sect i ons of the report. 

b. Tactical Aircraft Comm~~ications 

(1) Carrier strike aircraft u t ilize UHF voice 
communications for mission c~ordination ar.d 
execution. This includes C0)rdination involved in 
aircraft launch and recover:: .:md c0r!tr ol .... f' the 
a ircraft while airborne. !/:13t of the v•Jlce UHF 
communication equipment empl ·y~d is of !.r,e 
3 t.andard 225-400 megacyclE. . .L 750 cha.nnel type . 
. t.. few aircraft have 350~ :.: · . :::~ 1 ._,-= r:.;ior::; ·.-:!>i~~ 

permit tuning in 50 kiloc::: -: l~ L'1crements. vice 
100 kilocycle t uning in t::·.~ 1750 channel equip-
ment. Tactical aircra.ft ·~ ::~:~·.mic~.tions: .:.n 
genera.l, are limited to li:-:? ~1rima!·ily by ~ntenna 
considerations. Lower fr : .;u mcics require l a rge 
antennas which are mechanic.:1ly inc0mpatible wi th 
high performance aircraft. \,~ile VHF is used i r. 
some aircraft, it is nc-: .: ~•.lely u~ed in s::rike 
aircraft. Various relay .·:.~:;··~!'!ls ( MID.DLE-K~U 
concept) are employed ~.:- 1--::..::.-: Jlif t ransrr.issions 
to and from strike aircr~: · . _:;-::eluded c..:!'e UE? 
relay devices i!'l escort .:: . .:..; 2 :..:~d ~uppor:. :· . .!..r
c raft such as -che E-13 c.::: :·- _: . . Larger :: ::. r
c raft such as ~he EC-l2:!.J.: · :: ::. -~ :...COK) p r ovid o: i;~? 
relay service in addi~i:::or. : --. js..r and EL: ·::' 
advisory functions. :u.r - -- .; .:.. ~- d::.ta trru-:::.~c r 
ro:quired in the I"iTDS/1\':t~ ' · .--: · >:. i s accc ::~:: lh:h " 
on UHF. Addi tionally, :r;c . _ h:?.s a HF .~·.i:; --: o 

surf'ace data t ransfer c~p.:.·: :. :!. :.. -.y . Cryptograpi·tiC 
'Orotection of tt.ese data ::_~ :.!::; .:..s t.O be acr.icV~ -j 
during 1967. 

{2) A prograr.. has te-:::~ i~·. :'.. -- :..· -::-::c for 
inmlementation a" r ing -;:-: · -- .-:-::: ·.--...; "'h \·-; 11 ~ ,.,.., ._ ,~ -· =-- ..... .... -- - - ···· - - , ., 1'"· -·---
UHF voice securi:.~· devi:es ::.:~- ~act.ical :.;,.i rcra~··-:. 
'!'hese devices (!'::--28) ·.-: Ll.:!. ~----~·:::1~ :..:nm.e dic:.t~ 

GI:·- 2 
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~ecure voice communicati;ns with and among 
t~rtica1 aircraft. Communicationn analysis 
lnuicates such a capability will enhance the 
~?ffectiveness of strike aircraft. l'he KY-8, 
~he large r version of the KY-28 , is curren~ly 
:;nerl by nurfa<:e units and larger :upport 
: .. :..rcra.ft. The KY- 28 program is :);Jtlined in 
r: ragr.aph 5. The h.'Y -d progz:-am i s discussed in 
.;·•:'..r:'"!grar,n 6. A compila"tion of .additional 
;· 1·/ ptographi-::: equipment is contained in Tables 
·, :.:1rou~h 2l . 

-·- . Communications Supporting Tactical Air Operations 

(l) ELINT/Reconnaissance aircraft communica
tions are provided primarily by U~F equipment. 
'I'~1e larger a ircraft, including tr.e EA-3B and 
;~; ·;~ EC-121H, have a High-FrequertC'/ :ingle Side
b~nd (HF SSB) capability in addition to·UIW and 
'.'HF voice. The EC-121M has an HF SSB encrypted 
( :··.-!-7) tele't ~lf>e capability, perrr.: . .-: t:..ng net ted 
·: .. rrcr.unica:~ ion:: ~ong several subscribers. 'fhe 
· .. L:;~ o f this capability is discus:~ed in Volume III 
·.!:;der the employment of the BIG LOOK aircraft . 
i.~ B to Annex A describes BIG LOOK. 

(2) E-2A Airborne Tactical Data System (ATDS) 
Communications 

(a) Extended tactical con~rol of carrier· 
b~sed s~rike and AAW aircraft is effected 
through ~he ATD~ installed i~ t~e E-2A air
c raft . ·~e ?.ire raft is equip;.ed \<lith advanced 
~ir cont~~l radar and supp0rtin; electronic 
equipmen~ r~quired to perform t t-,1~ mission. 
Cor:'.munic:: t:i :;r.s are provided f or UHF air- to-air 
and air -:::-surface voice and C. a ta transfer. 
A HF air- to - surface data/ voice li~k is also 
i.c.cludec. . '7:'he design of the f..2 ~: -ee ( communica 
tions, :-.nvigation, IFF package) ; -=:rmits the 
E-2A to function as an airborne :JiJF relay 
vehicl~ i r. addition to i ts air control mission . 
1':-:e E-2.~. r: lso has a HF air-to-~'..lrface data/ 
~oice c~pabil~ty. 

(b). 'i'he £-2A at present. does not have 
~quip~ent i~s~alled for encryp~ion ~f its 
:::at~ o r v;:ice circuit s. The KG-23 has been 
~eveloped fer ~ncryption of the air- to-surface 

Annex D '_ : 
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I~ data link and delive-ry of the KG-23 has 
been accelerated by direction of the Deputy 
Secretary of Defense. It is currently under
going operational evaluation, and delivery to 
fleet units is scheduled during the last 
quarter FY E7. The requirements for UHF 
secure voice in the E-2A will be fulfilled 
with the installation of the KY-28. Delivery 
of the KY-28 to the Navy is now scheduled to 
commence during April 1967. However~ the 
a ircraft i'.ilar1ufacturer indicates KY-2ts 
installation kits for the E-2A will not be 
available until October 1967. The ASQ.-88 
must also be modified to operate with the 
KY-28 for direct UHF communications and to 
enable relay of the KY-28 encrypted signal. 
It may be possible to accelerate these 
modifications and the manufacture of install ~ 
tion kits since a secure voice capability ~s 
necessary to realize full utilization of t~~ 
E-2A/BIG LOOK/BIG EYE potential. BIG LOCi: 
and BIG EYE hav~ KY-Bs installed which ~~~ 
compatible with ~he KY-28. An accelere.t.~ \: 
schedule is being investigated. 

(3) BIG LOOK Aircraft Communications 

(a) The Navy ha~ deployed two EC-121H 
aircraft under the operational control of 
7th FLT to provide tactical war~ing agair.s: 
enemy defenses . Project ·name 11 :SIG LOOK" 
has been ass igned to this warni~g effor~ . 
The BIG LOOK a ircraft are now operating :· :~ ~ :-·. 
Danang in direct. suppor t of CTF- 77 -3.nd 7-::· 
AF air combat operations . Thre~ additior.~. 
air craft will ~e deployed by Ju~e 1967. 

ss ..... 
in Gulf of Tonkin. . ·~ 

airborne units a re transmitted 0!1 UHF gu.:~ 2· ·: 
channels. The BIG LOOK aircraft has o~~ ~= 
A/G encrypted teletype circuit, ~he func:i : :· 
of which is described in Velum~ ~II. 

(c) '!he comm.t:!:icat ion capabilities c :~ -. :·.: 
BIG LOOK aircraft are shown in TAB D. ~~~ 

.. ... ·. 

LOOK equipment and functions are listed .:..:·. ·. "<!. ? l. 
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TABLE 1 

··: !G LOOK Cvmmunications Equipment/ Functiur.s 

!. <C-101 

: . : .~; - ::.;:~: ... 

; !·>>119 

t:~-1 - '( 

-
: . .:. - .:. 

-: - -.,: 4 : .:. -.:.. ) 

NO c..u?ATULI 'i'IES 

1 VHF (116- 150mc) 
680 Char. 

1 HF ( 2 - ~ ··::1. :; ) 
14,000 ~= .:lr, 

1 HF ( 2-3::•!!1:) 
•)Q 1"\""1""1 -· . .... :1 <-v' \.1../ - · 

1 TTY Enc.·:.ie!', 
100 WPII. 

Voi.ce 
A/A,A/G~A/S 
UHF Relay 
, .... . ... 

Voi ce 
A/A,A/G,A/S 

Vo ice .. 
A/A,A/G,A/f. 

voice, R.O.T.T 
·A/A, A/G, A/? 

TTY ·Security 
A/G,A/~· 

2 UHF Sec~!'~ '.1o ice A/A,A/ G .• A/f. 

~e~-e :~·1 . :: 

GD-4e. 
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F 
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D 
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::, 

IJSft 

· ·:'Jri tJ -. 
r 

. .. ,., 



~'-
. .:.,;.; .. . · ·~·- · . 

· ··.· ·. . :-"':. BIG LOOK COMMUNICATION CAPAS I LITIES 

·. 

TAC'T1CAL. ACFT 
UHFVaCE· 

A/GTTY, HF 
DANANG 

NCS PHIL 
(\).) tr lJIIIijusAF) 

PIRA~SARDD 
TARLAC 

EA-38 
A/AVQCE 

.HII'/VHF/UHF 

A 

• c: 
D 
G 

EC-1Z1M 

AIRCRAFT 

SEE TABLE 
Fat EQUIPMENTS,FUNCTJONS 

GDD-l 

AIR/GRQJND 
HF/YHF/UHF 

VQCE 

AIR/SHIP VaCE 

· HF/VHF/UHF 

Tab D to 
Annex D to 
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(4) Aircraft Carrier Com.'nunications. Aircr~f't 
c a rriers are eq~ipped to function as mobile air 
;j t.a. tions and ho..ve the col'!llllWii'.; r1 tions capabili ty t o 
perfonn this mission . In this capacit:;, the 
carrier i~; equipped to provide comm':lr•ic,~.t iorts 
:.nc ident ·.~o air traffic centre l lt!(!.ludin(~ land/ 
::..aunch, mission control~ figt":1:er int~rc~pt t:-::: ·t rol, 
~!lrrier controlled approach (·= ~~A), and other 
::.spects of air operations. ~· :-.l'iOU:3 HF systE:n.::: 
:>.!'e installed t'or long r3.n~'= ;,::ip to shore ::.: :i 
J!lip to ship communications. .:hort range 
-:ommu.nications i ncident 1:0 s!·:ip maneuvering a r.d 
.:.ircraft operations are ~ccc:-r.:::)dated by UHF ~.:-:d 
VHF systems. Capabil ities ~ :·. c: a ssociated 
~quipment for a typical ;.:VP. (::ss COHSTELLATIOi: , 
~~VA-64) are shown belcH nnd i: . TAB E . Conum.mica
-:.ions suits for ether C'lf:..s ·.::. ::..1 var y but t~:= i!' 
·; :lnaoili tie s vri11 be simil~-· . Z'errr.in:=!.l ea· : i ::rr:ent 
~ t~1etypewriter~, f requency r~ ~ndards, coi~e~1:ers, 
~tc} are not sho~n. 

CVA- 64 COI.ll·iUNICJ:.:: . 

EQUi!"::.S:! t : ( CONSTELLP.':'ION , CVA-•: 
vary .!.:. •:>ther CVAs) 

Cc·mrn ,-.. . ... ;·:ill 

TYPE NO. CAPABILI: :. :..:: 

\olRT-.!. 2 300- 55(: 

2RC- l ·. 1 2 -30 ···-
lJRC- ~ ~· 4 2 - 30 

w~r.! - ~- 10 

UR';.' - 7 2 

( j :\ ~ - r . 
-' 

:-:nc - l'/ 1 r-:y. -. " -· . 
J.. - -- ·•·•· . -

;.;r.c - ... 4 ·:~~-.:... . _, . .... -- -· 
.., ,.. • .l , • 

.. L1. .. 

~~~..:- ·-~1 '{ , 

TED 10 - .-,:=_ !.:..-.' .. 
- - -· - .. Tr~~ .. ;:: .: 

C~'l'- :: 'j 
.,) . - :··: c:. n .:; .. 'r <r·!'\ ,. . -·· .· . . . .... ;:, ... -

~ GD- : _:; ~ !.>: .. :·. : . 
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CONFJDEKTIAL 

7 

AIR STRIKE 

CONTROl.. 

HF, UHF 

SAU, SCREEN 

PfRAZ 

HF, VHF, UHF 

VLF 

RECEIVE 

~LY 

TAB £ I'C AliNEA D 1'0 APPEi~DlX G 
~ ; . 

YANKEE TEAM CVA COMMUNICATIONS 

LAUNCH

RECOVERY 

I 

CVA 

CTG n. X 

l 
USN/ USMC 

USAF 

CROSS TELL 
1-'F, UHF 

- · 

SH<:IRE.· 

SHIP RECEIVE 

SHIP SHOftE 
TRANSMIT 

LF', HF', 

VOICE, TTY 

:...t.w 
N-:"CS.ATOS 

\IO!CE- 0-l.T.A 

TTY .J 

F'LCL:T n . .A::~~ 
r:ET 

C"=l"-~'.~ .l,:IC, 

,., TI:L · 1 

L • . ~·:c:: 1 
._:J;" \'0: C:!:., - T' . 

. ~ 

. : :- h 
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:f.!p: .. -~ . .. ::-~. 

1~.:'!~) 

.··- . .. 

/ 
SEGR'tt~: 

'!:f~E NO • 

tJHC-JI 3 

BRR-3 1 

SRR-11 9 

R-390 6 

'WRR-2 6 

R- 390 29 

R- 1051 6 

R- 274B 1 

VRR-2':' 2 

· VRR-35 15 

UCC - 1 2 

'l'T-321 1 

upc-1 8 

·... .. - .. 

CAPABILITIES ·. 
121. 5 o r 2J13 • () .me 

14- 30 kc 

14- 550 kc 

500-2250 kc 

2- 30 !TlC 

2-30 me . 

2-30 me . 

30- 260 me 

115-156 me 

225-400 me 

li'l JN C'T'l ON 

'l'rr.lll:.;mi t 

Rcvr 

Rcvr 

Rcvr 

Rcvr 

Rcvr 

Rcvr 

Rcvr 

Rcvr 

Rcvr 

FAX Xmit 

NTDS Terminal NTDS 

USQ- 20 ( -_: ) 1 NTDS Terminal 

ffi.,-1, 2 

KW- 7 

KW- 2(. 

KG-14 

3 TTY Off Li:1e Crj'p~o 

.. 
0 TTY On Line Cryp~c-

--t TTY ·:'n Li:1s- -~·:-:,.·p:c 

TTY On Lir.~ Cry~~~ 

7 Key Genera>::> r 

;'C'' ·~ -7-;;.lz/SAR Co:r....,·· ..-. 1· ~. ,-: , .... .... ,_, r_..... . . · -"~- - -~----.:. 

Enc r :.cp: /Dec r YI> t 

Encryr. ·:/Decr ypt 

T-!'2.-~s::.:.ss i.on 
Sec'..lr:. ·. ~: 
Enc r:.':: ~ / Decryp1: 

l'lul t:- ::hanne1 llCST 
:!Jec :-: · ; · · i ort 

t4ult.i - ~:hanne1 BCST 
Dec r::t=-: ion 

::) ~Dec 1· f'i'"' c:h 1-..--c: ."' ,._, _,. b 0 Pn "'SS 1· a.-.e,..; ·~ . . the - ........ - "- - ·.t ~- ...... ;,_v- - -· c;;;.. ::; .a..; - •- •• 

Flee Commander :c C!F- Ti fo r PIRAZ ~ SP.R c..r.d. AAW 

·JI'- ·.·· 
Anne:·: D to 
.r:.ppe r. iix G 
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SE£BEI . 
. 1· dul:; ii! IAtlY.EE 'l':::AM 'J!leratiu:J:;. All Pir~z 

3hip ~; ~re configured for J·!Tt·.: 0p~ r ntion. 
The SRC- 16 is the four channel HF trans
mitt~r- receiver uzed for W!.'I':.' ~ ransmiss L.m/ 
recP.~"tion. Usual~y only t.wo channels a re 
used : ·or NTD2 .:.pplication c:nd ~!1e remaining 
ch~wrels cc..n perform otl':er HZ commun:.cat i cns 
func <:.i0ns . Ships ci.esignated .i'•.Jr PIRJ._Z/E!\:=J 
AAW .t~e a!'e l:.~tcd below·. ('t_•:-:-.!:tunic~tions 
s~d.· .. "> have bee:. i~'lcree. sed to :""·!·ovide the 
if:ti2. :::-:.ted ~ap~:.:dliti'=!:. ::::1 : .. : .• ~es '.-Ji.·:rc 
eat<iprnent is ~1~t available, :·.-:-~ c-ling ::>!ld 

f~u~1da.tions are being inst~l.::::•i and equipr..ent 
is r ·.:: tated to the units in t:r.~ forward area . 

(b) PIRAZ 

1. :;njD3 fo'?~ ~ c:nated f' - ~ .. PIRA7 Dut::: 

rc ~- · - c. 

( ..... - -
··.:-- -··- - •<:r c.:\c; c. 

!:":LG- 2 :. 

ILG-33 ?OX 

-
·~ ·:'!:~_ .. _· 

.. , . 

. . : ~ ··. 

. r 

. ~(. 

.. ( 

.., ... . , ' 

; .. '7 
•· I 

:· .. D . ( ._.,, c) 
:.· t; E V l ->~ : . ~ 1 -1...: , 

• •• ·: C'! ~ - ...... -

.... - .. 
'.J !. - . 

( 

. . . --, \ 
i .. · -:_, ... : -.:::. ·.J • .:::.- ) 

( r ..... · -~ -
. - " 
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f. Multi -channe·1 broadcas t l't!\.!eptiun 
equipment, channels 1-7, Type "N" Cryp~o 
systEm. 

~· SRC-16 - NTDS t erminal 

(c ) SAR/AAW 

1. Ships l:-=signated fo r SAR/AAW Duty: 

Shin -
BUC-HANAN 

PREBLE 

H. B. WILSON 

WADDELL 

HOEL 

BERKLE".:.' 

GOLDS::. > .0UGH 

STODDE?.~ 

\'! • E • ??J:.. :''I' 

coo::-:: 

D ...... --. .... \ • • .. ._,,_ -

·-- ... -. : .~_ ;=.._· 

To CTF Control 

Oct-Dec 66 

Oct-t.ec 66 

Oct- Dec 66 

Oct-Dec 66 

Oct - Dec 66 

Oct- Dec 66 

Oct- Dec 66 

Oct- Dec 66 

Mar 67 

Ju1 67 

Dec 6? 

Dec 67 

J an 68 

·.::. . -~ :o. c :·. ;_ .. : ~ 1·:i.ll he;:J-:= U:e f ol1m·ting 
• , .1 ...... :-, ~ '::> - ~ - · c:: -- pa-...11; .... · r·or ~AR/AAW d ty · -~- ... ,.~L -- ·-- ·~~ -..:; ._ - ~ ... ..Ll....) - ~ U • 

a . , · .. ;;:? Secure i!o ice Device (KY - 8) 

!J . - r::- tra..~smi t t e rs 

· ' 

d . re':ei vers 

- - 0 ..; l., -~.: 

(4 q:.1ick shift ) 

Annex ~ to 
.::.. p-;:::::--:d~x S 

·-
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~ AB F '!'0 AHNEX D T_f) APPENDIX G 

AGMR CAPABILITIES 

r------, r---- ... ., 
I SHORE : 

~ BROADCASTS I 
L-- ___ J 

MUL. TI-GHAN 

SHIP/ SHORE/ SHIP 

TRANSMIT

RECEIVE 

SIX 

l.F RCVRS 

24 HF 

TP. ANSMI TTERS 

FLEET 

MUL Tl--CHAN 

RELAY 

AGMR 

ONE LF 

TRANSMITTER 

GuF- 1 

U ... ITS 

I 
I 
I 

PaNT-To-PaNT 

n"Y RELAY 

3 DlFF PaNTS 

51 MIJLT ANECIUSLY 

44 

HF RCVAS 

UMITED 

T1Y AND CRYPTO 

REPAIR 

Tab F t o 
Annex D t c 
A9pend:.x 'J 



... 
-:r-:z~ . 

3 . During ; .-:.1 t ial ph :tse s of the PIRAZ/ · 
SAR/AAl-: concept, e·~uipmen·~ p~oln have been 
e stablished at Sub i c Bay . Equipment in 
pool : 

3. . 3 URC HF transmitter / receivers 

b . 3 f:RA-22 

c . 3 GRC- 27 UHF transmitter/rec~ivers 

(6) AGMR (l'3Nav 
uss 

.. 
(a) The USS ANNAPOLIS ( AGMR - ·1 ) and the U~S 

ARLINGTON (AGMR- 2) are c0nverted ·aircraft 
carriers modified to operate as· :major communica
tiot: relay s~ations. Each has the ·capability of 
:Jerforminf t-he services of a naval ·:shore 
communica:ic.::·L station . Primarily, the AGl·iF:.J 
provide mob~le communication facilities for 
c::-:n.'Tiand. a!-.d ::ont:ol o~ fle~t OJ?era~ions ir! r.:. ;eas 
· .. :.:l~e S!~·..Jr·.: : :::.t~~:1s c.c !'iOt ex~5t or are 
'..:-.adecuate. The ANH! .... POLIS became operati:;lal l n 
.. :une i964 :~.:·,ct has been on station in the s:)~~~~h 
Chir,a S:=a .- .:.:·.ce November 1965. The ARLIHGT:;:: 3..5 
-::urrently ··. l:~derg;oing fleet acceptance trial~ 
and will ·oe 6epl oyed in support of Southeast~ 
Asia opera:isns by September 1967. Both ships 
co.n accep t ~~-7-los for ope!'ational supply supp•J r~ . 
rne .1\.iri~APO:!:.:: .~ r.~~ s been in t he Yoko~uka • .:=.:-:-= :: 
s::1ip/ard :.:.:!ci .-:rg0 ing repairs but is expec":Ed -:c 
be b3.ck -:m :.:- 3.~ion . during Narch 1967. Hhil<; the 
_::,; ;i\.;?QLI2 :·1:..;.:. ·ceen operati ng off S.Outh. ifi-=-::r..::..m, 
~ : ·::i ll 0-=:.:=~·· cperatic~.s :f~rth~r north · ,_ 
~".q:;:c:. r"': ::~ .. · ::r~EE TEP.E operations upor: 
c:orr.p!et i,:,:: . ; · current repairs . 

(b) i-. f:.. ·: :i~ units operat ing in WESTPF. ::: !·.3.\' C: 
bee :·: u..:·.c-.::..i::. ·: .3 in their praise of' the AC-:R 
ser\' :.ces i.:-.~:cating the important role c ::' ~.t~ 
AGl-'!f. in ~'Ju-:-,:·:east Asia naval operations. T~~ 
ANI\APOLI:: :.; ... 3 a crew of 750 officers ::tr!~ !T:~r. 
\<!hil-= 'the f:?~JINGTON has a crew of abvut '_-1·'YJ. 
Tl~ey ::·o~h :·:· :e ::; imil:.•.r capabilities \·iit!. ;.:~:-:: 
ARL:::G:-0!:' .. :e!:i i;n reflec t~ng "les~uns 1~3. !'!: :·~ .. 

. t · -- ... . 7->QLI'"' i'"' ni\ B - · ) vJ~ ;_ ~..ne :-... : .. ~1. · .j. , ..:>ee .r. .t • 
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(';") G'l'EAM VALVE Proc;rrun 

(a) Project S~~ VALVE was initiated during 
1~~65 in response to an urgent CINCPACFLT require
men~ for a HF secure voice capability to coordinate 
·rth FLT air operations . STEAM VALVE, an interim 
program, is 1.nstalled in the 7th FLT flagship, 
at~ack carriers, specified cruisers and at 
!:;Upporting s.~ore commands indicated herein. 
Fifteen complete systems were i~:i t::~l:.lY procured; 
six for shore terminations and nine for 
installation in selected ships. Subsequently, 
the shipboard equipment was rotated to YANKEE 
TEAM units with a total of twenty-three ships 
configured to accommodate STEAM VALVE equipment. 
The initial installations provided subscriber to 
sub5criber secure voice but was no~ capable of 
bei~G netted. A netting feature i~ currently 
beir.g incorporated . 

(b) Command Subscribers 

1. CINCPACFLT Headquarters 

2. COMSEVENTHFLT Flagship 

l· YANKEE TEAM carriers/c~~isers 

4 . COMNAVPHIL 

5. COl·1NAVFORJAPAN 

6 . COl<iSEVENTHFLT Detac.hrne~-: ' !en ( TAN SON 
::HUT), :·or coordination vri tr~ ~ ::-. /.f Conunands 

7. Chief of Naval Operat:c~: (?lag Pl0t ) 

(c) Ships ~ . .vhich have provision.a :~c r STEAM 
1T.-'\:::..·.-::; o r are r. lan;;ed to receive i:-:s: 'lllations: 

1966 

uss OKLAHOMA CITY CI.G 5 

uss ORISKANY CVA 34 

uss I NDEPENDENCE CVA 62 

"'="U~ -S T:!:CONDEROGA CVA 14 

Annex D t o 
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*·U~S HANCOCK cv 1\. l~) 

*USS BONNE HOMME RICHARD CVA 31 

USE. RANGER 

*USS KITTY HAWK 

USS PINE ISLAND 

1967 

U SS INTREPID 

*USS ENTERPRISE 

*USS CONSTELLATION 

*U~S CORAL SEA 

USS MIDWAY 

USS ESTES 

USS ELDORADO 

USS l-iT MCKINLEY 

*USS PROVIDENCE 

USS CANBERRA 

USS TOPEKA 

USS GALVESTON 

*USS F. D. ROOSEVELT 

USS FORRESTAL 

-:·· C'.lrre:·! r ~.y have system on- board 

(d) S~ VALVE Eguinment 

1. 1 KY-537 VOCODER 

CVA 61 

CVA 63 

AV 12 

cvs 11 

CVA(N) 65 

CVA 61~ 

CVA 43 

CVA 41 

AGC 12 

AGC ll 

AGC 7 

ern 6 

CAG 2 

CI.G 8 

CLG 3 

CVA 42 

CVA 59 

2. Secure System Controller 

3. Sys t em Isolator 

GD-ll 
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~. l TSEC/ KG-13 Crypto Device 

i· 1 FYC-9 HF Modem ( ship or shore) 

2_. 1 FYC-9 HF Modem (shore only) 

The foregoing equipment occupies approximately 
two and one half s tandard 19 inch racks. 

( e) Comments 

~. The STEAM VALVE program was established 
as an interim system. Howevert an additional 
29 units are now being procured t o expand 
the program. Four of these systems will be 
used by the USMC in communication vans, t he 
remainder will be utilized in selected shi?s , 
shore stations and f or technical schools . 

~. CINCPAC has submitted to· the Join~ 
Chiefs of Staff a s tatement of requirerne~:: f or 
tactical narrowband secure voice equipmefi~ . 
Based on t his submission, the Secretary of 
Defense has di rected the Joint Chiefs of 
Staff to evaluate CINCPAC requirements 
and submit recommendations by 1 March 1967 . 
The status of the -resulting study i s di scussed 
in paragraph 2b(l 6 ) of this Annex under 
Narrowb~d Secure Voice Requir ements. 

(a) Control of elec t roni c emiss ions in fc~c e 
operat ions can be divi ded int o two separate ~~;;s: 
( 1) those radi ations emanating from elec tror. ~ : 
sources such as r adar IFF and var ious weaDc:·. ~ 
guidance systems and ~ 2 ) those radiat i ons 1nc~:s~t 
to communications. The f ormer operate at fre 
quencies· in the UHF band (300-3000mc ) and high~~ 
where radiations are limited a~proximately tc 
l ine of sight , a func t ion of the height of 
both the radiating source and t he aetecticn 
device, and the power of the transzitting ele~eut . 
The radio distance to effecti ve hor i zon i~ given 
with a good approximation by: 

d=V2h 
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where: h = height in feet above sea level 

d = radio dist~c~ to effective 
horizon in :miles, when h is very 
small compared to the earth 1 s radius 

Acccrdingly, UHF radi~tions are ~usceptible to 
detection, jamming and deceptic:- :1t relative!~· 
short aistances only. Enemy t hreat s and US 
countermeasures associated with tLese functions 
are addressed elsewhere in this report in the 
Weapons and Munitions section. Conversely, 
radiations incident to long range communica
tions upon which the CTF is depe~Qent (HF, 3 to 
30mc, and lower) will propagate :.1~ to several 
thousand mil.es. Information cc::··.~nt is pro
tected cryptographically; howev(::·. the locatic·n 
of t he source of radiation can iJ determined 
accurately from these distance~ ~:ing directicn 
finding (DF) techniques. ._ ........ . .... . . .. 
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- ( -::) The Satellite C:omm~::i ::::. ·. ~ : ::= ( .:A.Tcmo progr arr: 
shows t:romise of par1:ially !tee: :.:·;- .. ~.1 ; requirerne!'lts 
for El·~COU cowmunicat::r.s. :h~ :· o ·: · · :.s pursuing 
this development a~ ~ part =f : : ~ : ~:~t~ard 
.";AT-e:-: program. 
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TAU G TO ANNEX c- TO .. APPEriOIX : 

NAVCOMMSTA PHILI ?PINES CAPABILITIES 

MULTI-cHAN 
BCSTS, LF, HF 

SJMULTANEaJSLY 
KEYXMTRS AT 

PHIL. GUAM, JAP 

BIG L()()( 

AIR/ GND 

HFTTY 

(TO SUPRADI 

HAVCOMOP NET 

NAVAL TACTICAL. 

COMMAND 

NETTO 

7TM FLT CMOS 

FL.££:· MUL. Tl- · 

CH~NNEL 

SHIP/ SHORE. SHIP 

LF. HF, TTY 

DCA COMMON 

USER TRUNKS 

{TO OTHER HCS) 

SUPRAD 

FAOUTI ES 

LOCAL AREA 
llfAVCOMMSTA .... ----~ ... -----1 AIR/ GROUND "HlUPPtNES 

PACASW 

. NET 

· .·;,:j"l\0 

! 'q(:Ai:K .. ,S7S 

HARBOR 

CONTROL 

NET 

HF, UHF 

STEAM VALVE 

TERMINAL 

HF T~CnCAL 

SEC'JRE-VCXCE 

T ALY. OUICK 
~,c 

: ::cURE 
V~':E NET 

, 

.. 
; 
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TAB H TO ANNEX D TO APPENDIX G 
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TAe I :o ANNEX D TO APPENDIX G 
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SHIPBO.UD AN/UCC- 1 r-.SilLLAT(ON 

~~-liw-TI--...,. Clll:"el 

I%~-1K"i·f'-----t <"·"•:""1 

CRYPT!' 

end / .,.1icw:. 26··- -----l-----------------1 
t.lon~ • 
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TAB j TO ANNEX D TO APPENDIX G 
~ 

MULTI- CHANNEL SHIP TO SHORE 
CIRCUIT/CHANNEL PLAN BY SHIP TYPE 

TYPE SHIP A B __£.._ _Q_ __§_ _L ~.JL 

AD(FF) X X X X 

AGC"' X X X X X X X X 

AGMR** ... X X X X X X X 

AVP X X X X 

AR(FF) X X X X 

. ~ ( T""' - . 
.~u : : . X X X X 

AS(F3N ) X X X X X 

-:A( ?!="F ) •· X X X X X X X X. 

CAG/C~/CGi~ X X X X 

CC( fFF} *•• X X X x · X X X l.. 

CLG (non- f lag .. ) X X X X 

·:LG \ FFF ) • • 

·v · t'"'VACr' . 1-. , '-' ~ J 

~, ·--· \ ~ 

.-. -1--. 

! '"' ~ ... (') . ........ \.. .. #. 

X X X X X X X ' .. 
X X X X X X 

X X. X X 

A X X X X 

- T·w-c- i':.:ll systems ... - u l.X ~·ull syst.ems ··- - Fccr full systems 

Ships with less than eight channels alloca'ted , 
r::! ~ . -- a .' a~ : ;~ !:at.iv:1al conditions 
i~::~e<i '=~t.-:..;lment to ter minate 

Gi).T - 1 

dictate, be 
additional ~!ta:1nel s. 

'i ar. ..; · o 
Ann-=-x i.J :0 
itp pe .• a :j: r. 



TAB K TO ANNEX D TO APP~liDIX G 

PAGFIC 

NETHF 

CHAMS. 4 HF 

NAVCOMOPNET 

NCS PHIL. 

HAVSUP DANANG 

CAM RANH BAY COMMUNICATION FUNCTIONS 
fNAVY) 

CRITtCOM 

IWCS 

MULTI-cHAN 

SHIPf SHOitE/ 

SHIPHF 

til MAF DANANG 

Ill MAROIV DANANG 

USMC CHU L.A1 

7T14 FL T DET C 

CCSF SAIGON 

ocs 

HARBeR 

CONTROL 

HF/ VHF/ UHF 

FL£ET AIR 
WING 

AIR/GROUND 
HF 

TALK QUICK 

TERMINAL 

SECURE 

VOICE 

' \ 
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TAB L TO ANNEX D· TO APPENDIX G 

SHIPS 

SHIP/SHORE 

vacE TTY 
HF/ UHF 

LOC:o:.. 

TENAt. r S 

MtCRONAVE V FTG 

Ill MAF, ~:.JPPGRU 

CTF' II~ 

OIT OP CTR 

USN CSC VIIN 

SUPPOi<T 

TAU', Ov iC~ 

TERMu:;.L 

SECURE o.•C4CE 

DANANG COMMUNICATION FUNCTIONS 

fNAVYJ 

PHIL MC8 

RECEIVE ONLY 

CHAN r-• 

1\VC~ 

:::lCS 

-~ (''' 00 0 0:: -- 0 0 / 0- 0. 0 
~-- -- --

AIRCRAFT 

BIG UXIK TTY 

HF 

(SECURITy- GRP) 

HARBOR 

CONTROL 

Hf:/ VHF" 

COASTAL 

SURV NET S 

VOtCE RATT 

HF" o VHF.'UHF" 

INTERNAL 

s=:CURITY 1'\ET 

VHF" VOICE 

.0 
- •o 

.: .... . : :•: =· t,O 
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TAll QUICK SECURE VOIC£ SYSTEM 

KEY 

CJ·! WITCk IHTV!jrAC[ 

KB •t.AI"'~ •""0 
I<Y- J " "10£ B.V.O 

~ ~ L . - -r 
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TAB N TO ANNEX D TO APPENDIX G 

AIR TRANSPORTABLE COMMUNICATIONS UNIT 
CAPABILITIES 

ONE 
VHF VOCE 

CR RATT 

ONE 

UHF VOICE 

~RATT 

ONE 
16 CHAN 

F'LUS VOICE 
CKT 

~- ----. 
I USED FOR I 

: MUL. Tl-CHAN : 

I VOICE OR BCST I 

I -'NO:'CA OCS U NK I L _____ .:J 

,.r ····--!( T"L t_. "". ;: _:....E- _:J ... 
- 7 

ONE 

VLF RECEIVE 

ONLY 

ATCU 

IOOA 

ONE 

SINC!I-E CHAN 

RATT 

GDN - l 

SEMI-AUTO 

RELAY 

8 TTYQ(TS 

TWQHF-558 

VaC£ QRCUITS 

SIMPL£X CH.Y 

FOUR 

CHAN MUL T1 Pl..EX 

5/ SCKT 

1 

,---- -.., 
TWOKW-26 I 

TTY : 
I EHCRYPT10N I 
I I 
"-------..J 

T.:t b ~r to 
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(9) Naval Sho r e Communications Station ( i·!!1VrJ; · .:. :'!'A ) 

( a) Tat G shows ~he circuits and func~ion~ · 
of N~val Communications Stat ion Phil i ppines 
~hich i s the Sou~heas~ Asia Co~munication 
Area !-~aster Station controlling naval 
-~omm:micati.ons in the area. The area NAVCOMHS7As 
;Jrcv ~ ~e ccmmunications support ::> all n~val u!·.i ts 
opera~i~g within t he area of the NhVCOMNSTAs 
commanications coverage. Additionally, the NhV
COMMS~A provides the f leet access to the common 
use r facilities of the Defense Communication 
Syste~. Interface at NAVCOMMSTA Phil:ppines 
with the USAF and USA is accom~lished via common 
user :ransfer circ"..lits with Cla!'i-': AF3 o.nd Fuchu. 
I...irr.i t ~d a ir onerat:ions voice net'.vor V.s exist 
bet~~~n Cubi and Clark. 

: t -) ThE e!1ti:-e eff ort r:- ~ ~~-~ ~_r·:OMl·:~:: . .:. ?!'-:: ~.:.; -
~i~ ~~ i s directed ~award 7~t = ~~ c=eratic~s • . f 
po.r -; ~:·:.1lar interes t i s an e~c=-:-"'Ptcd a: r / g:-ound 
tel"' r.:,-pe circuit with t he 3!G !/.•OK a :.:-C'raf~ ···-'". : :i 
0thc· ·.:ANKEE TEAH units on the net. This ne~ 
pre•: i.d.-.=s a direct intelligenc :::. cha.ruv: i to th~ .>:p
pler::-:.-r~tary Radio (3UPRAD) acti·:::.ties at NAVCCl~-~ 
STJ.. Fr:ilippines and Danang. F·.1rther di stri ':J;.:\. .:.e-n 
i.5 · -~CCQ:::ltJ l.ished via the mul ti:hannel b!'oaci.c 3S r. 
(chs!':~·.:l· 6) , :hip/shore an:i c::1liilon user :~acili 
ti.e~ ;;,·.railable at t.he NAVCC>:::MZT..:. . Cur:-'2!-;'t ~y, 

cr.;.: .:1~~: six on the mu.l ticta:mr:l broadcast ~ :. ~ 
sxp~~:.£nci~g backlcgs of ~:.~~ ; :-!=r i7y ~~=t!ca: 
~!'a: ~· -c . CE1CPACF1T ~as r~ ·:-::::..iie:-:ciec tt-e ;rP-~~ : .·_ 
cl':a:.:.<. z:.x be u::t· .. ·i : ·t~:-=i -:- :-~: ·::..:..::::=:.-:.::::::..::·.c. .~ 
c =.p : --; ::: . Additior.al l :,- , i :- !:=.s b"=en !'.;r:~::~:-:: 0::·.:: ·. · 
c. r: ::. ::: :::!"'.annel L'. :.;'.lit::.:- ':::.1::-!E:~ zhi:)-to - sh_ . 
~-- r · · - ·...,.:;) d dl..,. t. ed t o ·· ·: ·- ,.. ~ - o · :.. ·--r,., t~ o '· · _ _ . __ _ ... _ e . a a J ., _..,_ • • e " " _a o ~ .: . , . .L • • • 

:!·.r :. ~ -::c,r!s ·;:ill ~: .-:-rn::..t : .. : .: :"':.:.~~~ c :·: ::~:c?.r--~~ : : 
:.c..c: ~ . :~ intal l igen:G aeon~ G·)~-i 7th FLI :mit.: 
~?r.g.-, ,- -< ir: YJ,NKEE TEP.H c;; 2!':. ~:.o:·1s . T!!e C I .~Gr :~ -:: : ·:T 
~"ec (· ~::· .~:·.-:iations are be ir:g : ·: ::-.sidered . 

G Ii- ~ :: A:;r. :_::: ~ ~ c 
.4p ~:e:·.::x G 
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( 10) Fleet t.ful·:ichannel Radio Telet ewri ter 
Shi n and Shore- to-Shin \ MCS S Communi~ations 

(a) The single channel teletype,·rri ter cir
cuits previously used for ship and shore- to-ship 
communicaticns proved to be inadequate for the 
amount of traffic requir ed fo~ the ccntr ol of 
\\'idely dispersed mobile t:..'1i ts. The ~~~S/S cvn
cept was fc~mulated t: provide Naval Ccmmur.ica
tions a means of increas ing the circait capacity 
of ship- to- shor e and shor e- to- ship teletypewriter 
sy~tems without increasing transmitter , r eceiver. 
and antenna ~equirements . The MCS/ S equipment 
is being ins~alled on selected ships. 

(b) Each channel ~f the gcs/s sys-.;em will have 
cryptogra~h:.:.c sec-.;ri t~: provided by K'd- 26 or K:W-7 
equipmen:s . A capability for direct ~atch
through at naval shore stat~cn a~d i~ co~u~i~a
tion stir terminals .:~ :r du::l.ex ctar-~. --: ':; is :::-: 
'·" a·ed rs . ,;; ctate...; .._ _. --er-.,. ~ '"' ..... al.· ,. eO" "remen:__ • J . c;. ......,_ ..... '"".J .... tJ G., W-'-'•• • ....,_ \.,,;) • 

MCS/ S cha!:r..elizat:.:.c:: ·":~11 be i~ accc· ::·:: an~ e -w:. t h 
TABs H anc I . Speci a! priva:y req~:.:.~~~ents will 
be satisf~Ei by lcca:i~g the ter~ir.&~ cryptographic 
equipment in the operating ! pace ori€i~ating cr 
r eceiving special traffic as shown i!·. TAB I . The 
KW- 26 is normally '.ls sd on channels rE:q'..liring 
traffic flew sec~rit~ or subscriber ~= subscriber 
terminati:!i. Ths ::~·:-7 is used on tr.e .:-emaining 
channel s . ') ff- l.:.:.e s:!c r·.r:-t :.:.cr. \,·ill r~:~ai!l c.s a~i 
alternate rr:~ans :·:· 2:.d- to - er-!d er.c:-::;t:.:!l of spet.:ial 
privacy ',!he;; i!~: : : ·:~:-.:.::g r Glc:y point~ :annct t:e 
·...,y....,assed --,.,""' •:.~ :: · -=- ,.. ; ... cu" ... ,.ct ~-- c. l ·· · .:>n ·,...., s.,., ~ ... 
'-J :;J • • . _ .. _ _ • 11- :: /,:: ~-· .. J.. ~ ~ .&.c1.; .... ._.,... .,.. ... -• .rWJ • ••- !"' 

'::.-;e 1s s::-: · .. ::: : :· . . :~ .:: ... . T;~~s pro ~::~: . .. s aoout. 
75 per cent :ompl ~ :~. Ships ~epl~~=-~~ ~ ~ WESTPAC 
have had ;::.:.or:.::: .:.. :-. :: eceiviq; l-1:3/ S .:.. :1stallati:·:1s. 

( ,) Ti-·· " ~+-·· · ·· __ .-,... ,. Cl~ t ·,,. M·- ·- · · ys - em h~ -..; . -:::: - .• ~ • ~ - . . • • - ...... 1 -.. - I. ..-.;:)I ..; ..., v •u c. .:: 
gr eatly e~ha~cad :t~ :::affic ~andli~g :apabilities 
c f aflcat ~~:.:.ti . F~rt~er e4har;cs~~n~ ~f thi s capa
·cility is E:Xpe-:-: ::, :: :s ancillary s·quipr.:~nt employ:_ 
:ng erro:- :i?.t'?\: t :. ::-. :.:: j corrsc "t:.c :: ": ~ · :mic'.l'.:!S c.:-~ d. 
a:..:tomatic ~· ·:: -c ·: !": ·.:·. ~ :.:--.1 messa~-7 i~s-r: :: :: ·-· :.:.t:lon !'·=a 
:·.l.:-es c.r-e ::. :: ::-·r;_::-=.:.;;:: . J..ddition :cf · :.is equi~ -
:1 e!1 t i 3 cu:-:: '=-:-!.: 2. · · ·: ·: ir~g ~ 1 anr:.e: :i . 

~ -· . -- - -•) _.,nnex D to 
.~ppendix 'J 

I . 



:.-.. :~ 

. . ·. 
-~: · .. 

• • •'" I ,, 
... :.·.-..... - ··:- ··- - . . --: · 

ewriter 

(a) The MCB permits the broadcast and recep
tion of radioteletype Eignals. Eight discrete 
100 \VFM channels are transmitted on one SSB fre
quency from shore naval communic3tion stations. 
Only aircraft carriers, cruisers ., and other 
selected major ships are equipped to receive all 
eight channels. Other ships · are equipped to 
receive ::.. lesser number of channels as· a function 
cf miss:cn. The MCB uses a combination of KW- 37 
and KG-~4 crypto devices for security. Up to 
four KG-14 can be operated with each ~~-37 ( the 
KW- 37 prcvides the required timing signals to 
the KG-~ 4s) . 

( b) !he MCB i s now onerational in tte Pacific. 
· . .Jorl :i- viide coverage :::_s scheduled to COIL..":-snce by 
FY 61 . ~ : :> t all ships have been equippeci but 
those ·.-!nich are scheduled t o receive MCE equip
men~ are jeing c~tfi ~ted as they are ov~rhauled . 
hl:. :caj:: ~ - shi ps cperating in the Pacif:.c have 
~ MCB r~c~ption capability. 

(c ) ::·.trrent Pacific MCE channelizat:..:::-1 i s 
as f ollc.:.:: : 

Channel 

1 

6 

.-

-0 

Functional ~~e 

~S~ - may be otherwise ~~ed if 
required 

SPECIAL PURPOSE - I:~te:..2..:..gence 

COMMO ri USEH 

U.~. FLEET BROADCAS7 

t-.s·: - Atomic Str ike ·::: :..:--: · .. : t, for 
CVA and Flagships 

OPERATIONAL I NTELLIGENCE 

FLEET COMMAND - Sel'=Ct'=~ '-;.eration 
com:nanders 

METEOROLOGIC AL BROADChST 

GD-17 !Jlnex ) to 
Appe:dix G 
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(d) Installation of Multichannel Broadcast 

Equinment by Ship Trpe 

~· Equipment will be i~stalled in ship 
types in the general priority indicated below. 
Installation will be keyed t o the overhaul 
cy~le of individual 'ships . Priority will be 
al~ered as dictated by changing requirements 
or missions of individual ships. 

a· AGMR 

~- CLG(FF) 

£.• CA(FF) 

d. CVAICVAN 

~- cvs 

f . AGC/AVP/AV 

K~ CGC 

h. CG/CGN 

1· CAG 

1· CLG/CA ( non- flag ) 

k. .AQ(F)/APA(F)/LF ~(?) /~?~( F) 

l · AD 

m_. DEG/DL/ JLG/ DLG ( :~ ~ 

11· AE/AOE 

2.· AR(F)/J..S(FBM) 

12..· LFS/ LPD ( ~~ non-1"- c.g . 

51.· AGTR 

!..· DOG 

GD- : ;_:. ;._n.;. ex D to 
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..§..· DD/DDR/D~ 

i· LPHILPV /MCS 

Y.• APA/ AKA/APD/LSD/LST 

y_. MSO/AO/AOR/ AGDE/AK(FBM) 

~· DER 

~· hVB/AF/AR/ AG/ LSM/AG(RDT&E) 

y_. hRS/ ARSD/ ARL/ ARG/ARC/AKS/AKL/ ASR/ 
ATA/ATF/ ATS/ ADG/AG/ AGS/ AVM 

z.. AGSC/ AGSL 

(12)Cam Ranh Bay Comn,lnications ( Navv) . The ccm
munication facili t ias ;:. :: Cam Ranh Bay ·.:ill provide 
communication support t~· fleet opera~ions in South
east Asis including f lee: air and coas t a l surveillance 
force ooerations. ! n -"-~di ticn. mess .= . .: ~ -:enter :-·::.-: 
tions f e r naval ac t:.v~. ·_::.t::s iu the SaiL . Ranh Bay areG. 
and Naval Command Ope!· ... :ional Uetwork (lJAVCOMJPNET i 
torn tape relay functi 0ns f o r Southea~t Asi a tri~~ 
taries will be perfor rr:t:::i . I n-country communicat i oris 
will utilize the facilities of the IWCS. Th e Cam 
Ranh Bay communications facilities are s cheduled 
to be operational by 15 June 67 . The Cam Ranh Bay 
communication functions G.re shown in TAB K. 

(13 )' US Naval Com.r.ur.:c::tt : ans - Dan~r:~. Co:-:-:~. '_::l i
cation facilities fo!.' ~~o:··i!~AVE UPP ACT Dar.anP. ::. ::: ~r .~v
SUPPACT Danang detachmPn t :: a t Cht! La.: cnd- Pt'...: =· ~i 
will provide communica:. ::.:,r.s ~n suppor~ o f l e e : 1 .flt:e t~ 
MSTS and harbor o~era~ .;, :·:!. ~ogether "1:.. th o::- i.. .:,se ~mi 
local logistic con:.mu':li ·~ :: t ::.~r.s. Messa~· e '= ~n t £:' f·:.:'lc 
tions will also be pe:!.· .: _:::: -;;.::i . In-cctu·~ -: :-:; cv::~=:·.:.::ica
t~ons will util i z e t !'.e ::·;::lities of t!;e D~S : n t e €r&ted 
Wl.. deband Co-_,. , ..,"c -- ~ - ~· · · ' . .,.. (-l ~.·r ~ · · ··~ : ..,. ·.., " - · '' "c.r • ..:.. .. ........ ~ a ~ .:.. ·- : .... .; .. -:- ...; rl v >:- / ... , , .!. .._ , , _ _ ,. . .... ._ 
the cognizance o f t~2 -~:: .:: .. :·-::y Strate gic C~·l!lr!-:.~:-. .ic a ticns 
Command ( USJ.SCC) . '!'h~ .· . .:::::;;.2. c~mmunica-.:. :. c !': := :'~cilit les 
are schedul t-d to be op-= :::· ~ :.i=nal by 15 .; ·..u. -::r-; . The 
~ommunic at icn func t::.. ::: r. :: :: f t h e Nav al C: !":"~-::·.!::~ c ·;: ~ :- :-. 
Faci~ity at Danan g ~:rE' :: ~ :c•,:;, :..:: TA3 !. . 

, . ...... . 
\.:v - ~ .. .. .:..._!'".!'"' .. . · : - t: 

f •. C T. · · ,; : :•: ''· 
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(14)Pacific Area Secure Voice Svstem (TALK OUICK) 
and DCS Automatic Secur e Voic e Communications S stem 

AUTOSEVOCOMl 

(a) AUTOSEVOCOM is the unclassified title for 
the DCS Automatic Secure Voice Communic ations 
System currently being developed . This system 
will provide users with an automatically s,n>i tched 
secure voice ca;.abil ity and wil l be authorized for 
classified conversations up to and including TOP 
SECRET. When the system is authorized f or the 
transmission of Special Intelligence information, 
a separate authE~~ication system will be required. 
Person-to-perso~ and conference calls may be con
ducted using t his system. 

( b ) ThLK ~:..-:~::is the manua~ inter:.:t F<::.~:.f:.c 
Area Secure Vo:..-::::: System serving the r<?qui:r c-ments 
of the Depart~~~! of Defense und other au~t0rized 
u sers of t~E :::-; .- ~- -:.:= ~ Cor.unu!1ic:.-:.c!1s S::.=t-7::: ; :O':Z) 
in the Pacif:c . . -· ·:~.r East, and .:.c:!theas;: ~-=i~ area. 
While T P.LK QUI ·.:·. ·,-::.11 be an i ::: tegral pc.:-: c-: th~ 
AUTOSECVOCOM ~. -: :·. ::- ::-k, it is prr:sently !·.::·.:- : :.c!"!ir.; 
as a manually . ~:.-:- :--a tor assis t -:.d) ope:.~e:.te ·.: :;ystem . 
It facilitates ~= ~h wide band ( ~0 kc ) ~~a ~arrow 
band (3 kc ) su ;: .:-::- ibers, U5ing ~fide ba:-.d :r;anually 
operated switc:.~~ . These swi tches serve ~ide 
band subscrit-~.:· :: :: :-.a local ares. basi ~:.:: t!1e 
manner o f a :: E~·~ . ::arrow b;:..nd s:1bscri r:7- r s are ind :::.. 
vidua.l te r!!'l i.:-.:.~ :: c-:-.3 :nay be 1:-.ts-rc-::-::-.::- -:- :-:-: :h:--:ugt 
Joint Overs o:a.=: : ·.: ~':.c~bo~rds . -: . .:.1K cz-::: -:- :-: :..:-.:erface~ 
with VOCOM (C'-: : ··-.~ :· ~:- t:. ::-'= Voice .::::=:~:.: . ·.·.:.:..: ; :.: 
Pearl Harb:)r . ·;: :· ~< sho·,.rs T.t..L :·~ ·=i:::I:::r: · : ::. :: -:-.::·.-: 
ex ··_ ... _ . ·-- ~ - . . -·j- . t t -- · ---~ ·- .. · .... .. ~ ·- ~r-r" ~ .;) "'.;) ;;.s1 • • :: •. -· .. . ; .-::: l"'o1n .. . ~ -· ..:.1:. . _ _ ~ .. _ ~..~ -::: •• :1 

the ~c'..lthea::: . ·:- ::: ·:JC0 . Addi -::.:.:-.s c:· ::-:..'=t:.c :-.s 
from the sy2:-::: · ... ..: -: ·:e valide:.~. -:d t :: . ~: ~C:Fr.C fe-r 
appr~v al b:: ~ :·. ·· ·· - Chiefs of .::taft. 
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(d) Vietnam TALK OUICK/Secur~ Voice 
Subt.cribers : 

l· Bien Hoa AB (TUOC ) 

~· Can Tho (Sr Advisor IV Corps) 

l· Da Nang (CG III MAF ) 

4 . Danan5 AB (TUOC ) 

i · Long 3inh (CG II TFORCEV ) 

6. Nha Trang (CG I TFORCEV ) 

z. Pleiku (Sr Advisor II Cor ps ) 

~- Saigon/Tan Son Nhut (iO Local Sub
scr i bers ) 

\' 1!:i J' .. T · - .- .. ,.., - ,· - t- '·· · ·· . :t- : ·TCU) / .. :..::- :-ar. ~ -:<: :--: :-. ;) .:. -: •. J .... 'TlU.: ! _ C <,;v . .... r, •Jl L _ -, .4 

( a ) These uni~s (12 ) are in the Navy inventor y 
to ;~~vide comm~icatic~s capati~ ity for ccntin
gency 0peration~ . The ATCUs arE disper sed among 
vario~s naval co~andars and are usually located 
at a ~.JAVCOMMSTA. These units are configur ed in 
air · ~ransportab~e vans and transportation of the 
enti:-: unit ( ATCU 100A) can be a~hieved i~ three 
C-12~/C - 133 tj~E aircraft . When an ATCU is 
deploydd ~ ttc E~ppor~ing NAVCOMMS:A provides a 
nuc l:us c:-e~ ... ' : ·f one offi:er and L.ve enlisr.ed . 
ATC U.s .:..:: ttt ;=.~t have been c. -:ti~.:;:. ted fo r s;:ace 
recc~~:-y s~; ~ ~=t c.nd rontingency ~ peratio~s ir. 
the ~editerr ~~ec.n , Caribbean, ar.j Southeast As ia. 

(b ) J..Tc ~· - ·,cc / 1 COA canabilit: ~ ~ . The .ATCU 100 
and ~::f ar~ ~ ~s~t~c&l e~c e~: :~~ 100A has ~wo 
10 K'vf : :-a:1s::-..:.:t:=rs :n addition t:. the ATCC 100 
equip~~nt. 7he hTCU-1 00 can be t~ansported in 
one C- i Z4 t :,-pe: airc raft. All F.:CJ 1S:)A can be 
deployed as ATCU- 100 systems . ~te capabilities 
shown :.:-. :J..:. i: ca~~ be prov.:ded ~ :..:::ultaneously 
by an ;..:c1

: - • ·_ J i . . 
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( c ) CurrentlY !he ATCUs are oositj_oned as· 
follows: 

Number Locat i on Control 

2 

3 

4 

5 

6 

8 

0 
{ 

1C 

1 I 

Can Tho, SVN CTF-166 (GAME WARDEN OPs) 

NC3 ?uerto F. ico CINCL;.NTFLT 

r!AVSTA Wa~r. . ,~ . C . CUO (O o - 94V) 

NCS Norfolk CINCLANTFLT 

NCS Japan COI-1i'J A 'j r'CRJ APAN 

::~:3 ?hil i.~!)i n:s c:XCPACFLT 
(Currentl~-ds;loyed to U Taph~9- Thailand) 

tiS?- Ho!l.c l-..:!. ·; CIN:::Ft.CFLT 
\J .. ,;:,; cr: ~~.; : :.:...~A - i; s tandby status to 
be deploye~ = ~ car~! ~ r f or recovery opera
tiGns ) 

NC3 ·,ia~tir:i: i:: ~ : NO 
( Presently- ~ -~ 2-ng t ranspor t ed to NCS Philip
p in~? tc ~ ~= :~ ce ATCU ! ent to U Taoh&o.) 

:JCS Mo r c.:-c:- CINCU3!~AVEUR 

CIHCU2 NAVEUR 

i ~.; ·-:: : :;: p_;;_': ::;r: :-· .. : =.·:.nd (HF ) .;:·--:'...lr e Voice 
r: f ' -1 . : ~ :-' 7-::: ~ :. ~ s 

SEc:-lcT' ---r-

~:;., . .:..:: :.: : · .::.~ - - :.:t= '-·~ : ·.::ru~~ cat i cns ar;d 
. ·.:·.f- :- :.:.t<. l : .;.::.r. :- -= !· . .: ~!"'.dica·.:. :: =. :mencrypted voice 
:· :;-:-_-:-:.:.:-:ica t:::·: : !· :·: :.: .. > the ens-r.!y ,,,ith a lucrative 
.. :·.1:-: .::- cf :-:: ..:2 ~ . .:: :::.: .~::fcrmatic::. . This oroblem 
~.::. : ; ~ S €nt"'..c.~ 2.~.: ·:J.:-<:> ··: ~l iminat -=d in t he case of 
:· ~ :; :.. ~:.. :. :;._ : ~ ~l·: -:~:··;.. ~tc . ) c-::>:-!':!rY.:l:cations through 
-~:.1·: :.::-: : :-:~: · ~:: . s~tl~/, 1 gap •.:xi.sts between 
:::-.: · -:- ·. :-;.r . .g -= :;; c ·.: :;:_ ·-::F/"•1:-lF s::~ :-Jrp ~ed voice 

.. - . ~-) 
... - ·-- Annex D tc 

AppendiA: G 
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(KY-8/28/38 , programmed for FY 67 introduction) 
and the DCS point- to-point secure voice system, 
TALK QUICK. This gap exists in the area of 
medium-to - long-range (HF) tactical voice commun
ications. US monitoring and analysis of these 
commlli~ications reveal that such transmissions 
consis tently co~tain intelligence which the 
Soviet ~nion and other less sophisticated oppo
nents ~an exploit in prewar planning .and, during 
hostil :.~ies, in the execution of their str :i.ke 
plans and circumvention of our own. The types 
~f i nformation being revealed concern operational 
weaknesses, problems with weapons systems, mat
erial shortages and actual combat intelligence. 
Of par~icular concern, in relation to Southeast 
Asi& are pre-air strike data, weapon capabilities, 
target coordinates, requested time of strike, 
targe: · .. :2ather, time over target and t::pe of 
str H:e . Explo itation of SAR coordinati:,n cir
cuits may jeopardize rescue eff orts . 

(b ) :n recognizing the f oregoing, c :NCPAC has 
identif~ed to tte Joint Chiefs of Staff a total 
of 88 :-.·?tworks with 821 terminals in Sc·utheast 
Asia c~ ~he minimum number of tactical voice HF 
networ~: 3 requi r :! ne voice security pro tee tion . 
These r :quirements and._the equipment proposed 
therefor~ are being analyzed in respor.se to a 
Deputy s ~cretary of Defense memorandum to the 
Serv ice 3ecretaries, the Joint Chiefs ~f Staff ~ 
and the Jirectors : f the DCA, DIA, and ~SA . A 
joint t~3k force consisting o f repres entatives 
of the ~~regoing offic es has heen formed to con
due ~ :h~ required analysis . Joint ChiefE of Staff 
Actic~ : : sm 316 applies and a report t c ~~e Deputy 
Secret~:- :· of Defense of the findings, con~lusions, 
and r s:~::unendaticns is being prepared . 

( c :. .:he Initial Analysis Indicates: 

i . The· r isk of disclosure of cla~sified 
in:-e:::mation via unencrypted voice cor:munica
t:. :·:-_: ir: Sou the as t Asia is high . 

GD- 23 Annex D t o 
Appentijx G 



.... ~-. . . .. 
. . 

...... . . 
. ~. : .. ;.::,·-- .. . ... ; . . ~:· ... ........ -.... . 

. --· .. . 

2 . Approxima~ely -1000 terminal devices 
\-Till be requir ed to reduce the compromise of 
classif: ed data on s~utheast Asia HF tac~ical 
circ~:t:; . 

.i· ::~ile technical risk involved in early 
p rocur€~~~~ cf termi nal equlpm~nt is low, 
total £?J.lmination o f all service t ests incur<> 
risks •.::·.:._ t are una'=ceptable . Acc -~lcrated 
;· 12rfcr::: :_t:a tests :;f proposed equi~ment~ 
ther ef-:.;· :: should be ccnduct ed. 

~· 1t will require approximately two years 
from uv.rard of contract to complete delivery 
o f equirment to user s . 

~ . The i mnlementation o f CINCPACs minimum 
~ 3.C t:. ·~ : .2. ::? S eC'lJ'e VCic e requirement 'Nil ::_ 
='-=qu:. r -:.· :..··.._11cii:1g i~ the .o rder o f 50 - i OC mil
liQr. :ic:!.:..~r :> • 

• • .. , • ... .. l ; ... . .:: ( _.:,j_ : - , ._ ·- ·· .. -- . . ~ 

;; . <:;-:-nc-ral 

\1) C:: :n:;;:m:. ··. ~:.ons seryir,g 7th AF i.n Corrunr-tr:d, 
C .·urdi;-. .:.~ t i o; 1 a 1·: ~.: ontrol of tacti cal air op~!'d. t:i :-,n: . 
. ~n Sc:'.lt!v:'3S ~ A ·: :. ~: consist of: dedicated/common '..!3e r 
circ•.1i t:· :--.f t i112 :: ntegrate:3 Wide Band Commun~ca'-:~, :1s 
Sy.:;t~r:: ·. :·.-!c. ~ ~-- :...;type, ::?/SSB , Microwave and :.;;-:: . 

.. "-
.. ..... ..... , , . . -. 
::,. o

0

~ ,•,, o;
0 

o 0 0 .0 • •-

• \ '"' I 1- _ .. , 

,, "'.:.. -: . .... . · .. - ··--- .· .. . · .. 

~~·~ r /E_ 
~ ·-··* 

: :-::t.1la:·.:. c, :::. c r:s of ~ ·.<iCS. beth .3-= o:: ·.: ::-.::: 
~ 2 ~ rl ~~ ~~~~ ~~!by ~he CMDR 7:~ ; ? 
· :: :-.::.iL~ ' . .:.. ·:.!~ 2.!Hi execlltic:: cf : :.~: :·. - . - - - ... . 

~~~~ 0 ~-~~nce . centro~ ~~a ~ · ~l ~-

:. ~ ,.. ... .... a!'· :, -=xer' c•-:oa· tl1,..o ····n· · ·· -:. 
- ... ... - .. \,. .... . ) , - - ·- • .4 ~ • ' 

:·:: ._ .::: .::~ .: . ~. :..::ili3ing both U:o-lF :.··. i 
. .:..:~ t~c:~:al airc~aft oper~ti~~ 

. :.:-=· <.t~ . . :- :·:r:::· -:h '-:~etnam is::...:-.> 
··=·-: r . r- : ----l~..., rel-v a; rC" 't·c-~. 
""""'- - v- .. l a""' - "" dJ • - 1.. .a.. ... 

··yr:-~· the :>;.lf c·f 7onkin , autcw2: ::.
·;.-r:ve!'s a·. :.·:ns ·cet v.·e·en t he TACC i: ::.::; 
"::~ft. So:-.: .:-:i:n::; :.ion o f USAF/Nc.v~- · 
· !· ~:: ·,:.:..;::·:;:n ·:.-; ~ffected thrcu2r. 
:, ~ - ·· ·c.. r· • •'· '·- '"'""' TAC"'(f''C) - .. v:-:;.:.~: •• 1 : L!, r~- ~..or , \... 1;.;> 3L ... 
' " - ~ 0 1 ., ., t -. ( l' k 1 L ) . _ .. ·-=- ~ -..: , :. :::.:..etype ~n "T 

GD- ·· t Annex D to 
Appendix :j 



readout capability at TACC-( NS), provides st'.rveillance 
and tracking information from NTDS. A description 
of the communications which directly or indirectly 
suppcrt USAF cperC:.tions in North Vietnam and coordi
nation ;"j th Navy follows . Particular attention has 
been given to those systems/capabilities which sup
port, c r will support, the COMBAT LIGHTNING/SEEK 
DAWN PROJECT. 

b. InteErated Wide Band Commur.:~ations Svstem (IWCS) 

(1) The IWCS is a new, high quality, long haul 
communication system which is being completed in 
Southeast Asia. This network wi:l upgrade and expand 
the oresent backbone communication systems. USA 
STRATCOM i~ the responsible agency for the system. 
Page Comm~ications Engineers is the contractor imple
~ent~~g th~ system in South V~~tnam; Philco (CQmmuni
catior.s and Electronics Divisi~n) is ·the contractor 
i n Thailand. The SEEK DAWN lc~g haul communications 
· .. :ill te ac:coplished via IWCS . Dtle to the mar;;~ 
.::.emancis ;.~:ready placed upon t:-.i~ communication net
·,.;ork, ~: is necessary that lc:1g haul communications 
be held to a minimum consiste!:t ~.vi th operational 
:'equirements. The IWCS progr~ is now in the : est
~ng stage of Phase 2 .. Phase 2 is an overbuild o!· 
Phase 1 which included essentially all of the com
ounications links to which SEEK DAWN will require 
access. Phase 3 will not be c~mplete until fall of 
1967; howaver, this phase is generally to connec~ 
secondary ;~sitions into t he backbone system . :~e 
I't!CS net\·.':).L·k is · shown in ThE C' . The propagati:- ::_ 
~ethoa (:rope , microwave, cab~e. ~r.d the n~b~~ : f 
:~ar~el~ ar~ indicated for e ac~ ~~~ . TAB C h~ ~ 
~ ~en cc~: :r~cted from the l a test available data fr~~ 
JCA, STPATCJ~ and contractcr s ~~~~es and i s sut:e=t 
:o chang-:; hc•.tever, the major ~l ements of the ~ :·.-3 t .?;;t 

are beli; ved to be relativel y stable. The 4391 ~ ea 
: oastal : ~tl e System is als~ she ~~. 

(2) T~~s project is scheduled t~ be completed ~ ~ 
June of 1967 . The interconnec: ·_o the 11/CS i~ :. 
~' -ssponsi"::l:.:y of the US A!:-::.~: ::.:-: ::: ~ ~ expec:e·j -: : .::: 
: =compliz ~;~d ·-:;? August 1967 . :·:,.-:- -- ;.nd I·l:iCT~.~= ::: :·:··:::>·.r.= . 
. s 1·equi;·o:ci to obtain channel .=.-: l ~ :atio!'ls o!". :· .. :·-
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c . High Freauency (HF) Radio~Nets 

( 1) AF/USN Coor dination Net. Pn unsecure HF 
voice r adio net has been establi:3hej between Air 
Force and Navy elements as shown in TAB P. This 
syst·em is used by 7th AF , TACC ( NS ) and CTF-77 for 
cooraination/control of operations and liaiscn. 

(2) 7 th AF H? Radio Net. This radio net has 
been established to ir.sure positiye and rapid 
unsecure voice links between CMDR 7th AF and r.~~ 
s~bordinate units to support the over-all cont~c: 
o f AF f o rces in Southeast Asia. The major f unct j.or. 
of this net i s provi i i ng backup communications 
capability to the primary system which utilizes 
IviCS and/or mobile tac tical facilities. The s yst ~ :r: 
is i llustrated in TAB Q. 

d . 7 th Air Force Onerational Control Net (TAB? ~ . 
The 7 th AF CP has dedicated secure tel etype and vc. ::·~ 
circuits to t he Tactica: Units as shown in TAB s. - ::~se 
~~c~re teletype ci~c~i:l are used to pass frag or ~ :._ 
~nd other operational t~affic. 

e . Communicati on Suc!lor t for COMBAT LIGHTNING/ .s;:.~~·:· 
DAWN. Communications f or Air Force Automated Tacti: ~~ 
Air Control System (SEEK DAWN) will require the ne-:.: :,;-.g 
o f tactical racilities at Monkey Mountain, Vietnam: 
Udorn., Thailand; and Tan Son Nhut, Vietnam • . At Mor:i·:-=7·
Mountain and Udorn t he :::.. ~:mg range radar~, transmi3::: : ·::: 
facilities, and pre!:ent t actical cen ters will te ::...:.. : . ~ :,.:d 
to the SEEK DAWN facili ties. The two SEEK DAviii f.: :.: .. _ 
i ties, at Udorn and Monk~:,' Mountain , will be linY-s·: 
together and equi pped sc- -:.hat t he facil: ties ca:: :·..:.. ~ 
tion together o r indepe~dently to execut·? total ... :. .: . . 
requirements (Tab T}. In additi on, communication2 
within each SEEK DAW~ facility and betw=en varicu3 
son.."lel and equipment v:ill be r e quired t() insure s;...:.c ... 
sful coordi nation of ta~ks . Each SEEK D;.:,.JN fac:.. 2..::. ·. · 
will require ground- to - air t ransmission capabili t:· . 
These links will be used to communicate with tact:.: : .. . 
aircraft, airbor ne command posts, BIG EYE aircraf-:. ~ .. _.. ·.::. :; 
Relay Air c r aft, and the .Naval ~actical Data Syst~:::. 
TabU i dentifies th~ ma jor ties with the :~cc ( ~:: . 
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(1) Type of Ccmmunications . The long haul and 
intrafacility communications will involve the trans
mission and utilizGtion of data, voice, and tEle
typQ inf~rmation. For each tj~e of transmission, 
3ecure reouiremer.t: exist En~omnassing the entire 
communication net. J..ll ties ·,fi th aircraft and 
ot~er t&ctical syst~ms will have the o~tion to 
tra!1smi t secure an:i ·..msecure. '!'he secure/unsecure 
opt:.~n · .. .-:..:1 be e:-:~l· :-i sed by fac :!:l ity personnel ~"">; 
G. d<·::1anc ;);;sis. .:. ::.:_ transmiss ions of data, voice, 
and t.<:l·.: t:rpe, whe t!. ·.:r secure c r unsecure, will be 
ove!' voice frequenc:,• channels . 

( 2) Mode ·of Transmission. The mode of communi
cation transmission between tactical· operating units 
¥ri th the SEEK DAWN 1:et will be of several methods. 
These i~c~ude : cab~e, microwave, tropospheric 
3ca:t·:::- ( ::-cpoi! :-:? :~adio, and UHF radio. AnY. on.e 
cha~~al ~&y involv~ ~ne or several of these modes 
to ':C'Jlplt:-: ths 1:...1:.:. In ge!'leral; all long ·haul 
~. i.: ... : ·.-: .:.~:. : ::Y:::..·,.: ·· =--~:>c , ~!-.J :- t !:aul links,cable 
or ::::.cr:·,.;;:;e, and ~.:.. ~ aircraf: and sea based systeii!s 
Tir <;r.ci/:: : E? rad:.:. . The specific type, mode, and : 
:-1\..1!!:':::!' ot (.:~ann-::1 :: ·· .., each tactical unit is descrited 
i r. ~ .!_3$ ·:; c.r.C. Vl . 

( 3) Con.3trair.ts . 'i.'here are several ccnstraints 
~n tl·.e ccm:nw:ica-:io:l system that have been identi
~i~ i th~s ! ar. :~~~ ~ have been imposed to expedit2 
j e.::ign, ec:.ncmi2~ e:·:isting cornm"..lr.ication. links, and 
-:.: ::. :-,.:; ....... :- -: -:; :.3- :.· l~::::-:-.:: ~J:.Erat:i. :1 g :;:.::-ocedures. These 
-:-e'=!:li r e~~!~ <: s a:re c.:= :~:>llows: 

-:: r:-c:cJ ..... - -
-~~ 

~:.: .:.=..1 ~ -: :-.~ : ~ul conmr.~:::::?.ti~n:; v!ill ut::..::.i z~ 
·~te I!·.-:: ~ra : ~ : ·,.:_ .:..e Band C':)r.ununica tions System 
(7W:s : . :o~ : 7~::i e ffort must be made to mi~i
r.: :. z.; :!:~ :· E~!: :..:.·. ·~~ dedicated channel requiremen~s 
-:- :-1 ::- ~ :-h: .'C2 ::-·_·.:-.:: ~.nd the !;ystem :..~general. 

(b) V~ice ~·=~rding will be required on all 
s s~u:-e ~:! .j '.1::--. .:: e:::: :·e ground-to -air aircraft trans
r.:~ssio~s. 

(c) ~ . ~~~~ : - iial system ac~ess is required 
:..·.;:-c•,:-::er.: :·.=:. ::. : .. : :,.;ithin ·=ach SEEK DAWN facility, 
t.et·.:een ~::ch :~;. -:::.~i ty, and to local tactical unit 

GD - 27 Annex D to 
Appendix G 



U Ut 

L.£GlHD 

- OUF';.LX 

- s•--.· .. L£X 

'l' f\1 ~ V 1'0 ANNI•;x [) TO 1\ I'P!·:NDIX G 

CltC 

-' l z ' (' 

GATit 

--1 17 , 0 I 

- -0 I 0 I I 

utR 

VOICE/:E:ClJF:E VOICE/DATA/ 
SECl~E ~ATA/SECURE TELE~:?~ 

Su w.r.:; ~y CHANNI:I.. Rf:O'JI,_EI"!EHT~ F'·;)O'I GAQ ... : -ro-GROUNO I;O~ ... UNICAT\QtoiS 

• .. I • 

~..:.:...:... ·.:. .. -r-· Tab v to 
Ann~x D to 
Appendix G 

r 
\... 



e :-.• ~ 
10 1.~ 1'" · S · 
I •:c)ICE 

+ . -

!l-.B 

;. 

W TO ANNEX D TO APPENDIX G 

:51 • SECURC: 

IHF' t S · 
10 UHI'" •S 
I VOICE ,__......_ 

~~ 
TACC 
(NSl 

0: ,"'VAR Y OF Ali'OIO COMMUNICATl~ ltf:QIJIR£Mt!:NT'.> 

c u~v-1 
Ta i: ~·! to 
-~-~mex D to 
,:._ j)P'=ndix G 



switching centers. Precedence capability over 
daily circuits will be available to command 
positions at each facility. 

(d ) All dedicated G/G voice links will have 
the ootion for secure or unsecure transmission. 
Several will be hot lines, others will be multi
ple access •. 

(e) All G/A transmissions will be optionally 
secure or tnseeure by operator switcl:. action. 
Provision for simulcasting on at least two chan
nels will be provided. 

(f) All console operator•s communication 
needs for G/A secure and unsecure and G/G unsecure 
will be consolidated into a console communica
tion wing panel.. Two functionally identical wing 
panels will be provided for each console. 

(4 ) Sys:am Imnlementation. There is a time limit 
en the design and .installation of the communication 
system for SEEK DAWN. The implementation of the 
s:tstetn is being conducted over a one year period 
( starting in July 66). The time period has been 
divided into four phases. Each phase represents a 
level of capability with full capability at Phase III. 
The programmed phases for the SEEK DAWN system are 
as follows: 

(a) ?hase I - The· Phase I facility which was 
in operation as of July 1966 consisted of an 
enclosed area within the operations room of the 
Monkey Hountain Control and Reporting Centt:r (CRC). 
The operational capability was restricted because 
of space and communication limitations. 

(b ) Phase II - This phase is an interi~ mea
sure cor.sisting of a deployable Tactical Air 
Control Center (TACC operations shelter and equip
ment: at Honkey Mountain). The equipment is pre
sently i~ place adjacent to the Monkey Mountain 
CRC. It h~s a capability to provide, on a manual 
basis, the needs of display, correlation, warning, 
and coordination within the area of responsibility. 
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(c) Phase III - In- this phase data processing 
and displa:' equipmEnt wil l provide for data link 
netting of l~onkey Mountain and Udorn facilities 
to provide ~n exchange o f computer processed 
data, incl~ding returns from the respective 
radars, be t'.¥een the two facilities. Add~ tion~l 
'::)mputer j_.:.p '..lt s will be received either T:l~nur.lly 
o r digital~y from all data sources available 
1·.1ri:1g tht. ?::ase III system. Improved sec~r~ 
.:·-'!T.!:IUI~icat _::- : . ~ . will also be i:nplementea duri::g 
thi~ phase. ; 

( d) Phase ::v - This will be primarily improve
ment and expan~ion of Phase III capability, and 
inclusion of full point-to- point data link 
netting bet\\'Ee!l TACC ( NS) and other automatic 
trecY- and dis~lay systems in Southeast Asia. 

( ~) The t::1al co~~unication net, of r.ece!
si t~:, requir~ s the i r!corporation of some c or.::·.m 
! c~-~2n ~q~~ ~~ ~~t s~~~ ifically d~signed ~~r 
:: ::.;.:.< • ...: i t.Y c.:-"~ ..:e.s:.red · flexibility . The spec :::.: ~cnlly 
d~s ig~~~ ~qu:; ~ent in=talled in Phase II: ~ill 
hav·~ the r c= a:!~ r-ed anticipated growth capabi:~ ~ :~; 
f0 r _:: i1as e :: ·; . 

(5) Jperatic r.:~l Modes . Each SEEK· DAWN facil ity, 
at Udor!1 ar.d Mcr.~: :y Mountain, must be capable o:· 
~ervi:1;::: the sc.r.:-: f ·-..1-"lction and as a consequer,cc, 
· .. ;ill ~ave esss!~t :.:;.lly duplicate facilities. Tt.er-e 
~ill b~ ~em~ v~~~~~ion bet~een the locations ~c~ 
fac .:. lit.:: la~tcu': ;._:·~d equipment because of land a. ·: F. :..1-
a~ili tv ~nd : ~cd~~ermined ~ies with othe r svs:E=: . 
7hQ t~~ :ac~~~t~ ~: will be equi~ped t o be i~de~ ~ ~ ~ 
':!-~t:y •:•·- ~·· .:-."r 2.: c : : :. :..:3fyir.g mission rsquirEm~!·:~ :: . . 
This :- e~ ... :lt;; :..r~ ~.:'Jel s of ooeration between :he 
:~cl.L. t~ -:-:3 . : !·.:··: ·:. o~ the various levels of O!JEra
":.i:::-n :~rc; ds s ~:-i::.: -. .i below. These levels of orer~: .'.~~1 
c..:·-- r ; cY: • . l~r.·.::.. .:.·. : a.:5 ope::-:1t;ional InQdes as su ch. 
::.5::· arE ·lsE ·j tv :'ac:li tate the solidification ccn
:Y. ·l~::..c a t i :.-n -i.::: s i ,~:·. :-equiremen ts . They do not h ave 
~. :-;y rela t icr.sl::. ;~ :o actual Air Force operational 

~tET 

',.::.) i·:.:dL . - 3Qth TACC(N~J) Monkey Houn~air: 
ar.ci ;,:.:;··.C C. ·: :::. · ucorn proc esso1·s are operc.ting . 
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S£CR~ 
_! ' 

TACC(NS) is ac ·;ing as contr ol -with ATACC (NS) 
serv ing as backup . Data is crosstold betYeen 
processor::; aut omatically, by (''H-:"i 'r,bwJ ::.nd !:'.'tl1.r· CJ1 

communication links. · 

(b ) Mode II - ATACC(NS ) Udcrn proces~or is 
·:>perating with TACC(NS) Monkey Mountain p r o 
cessor down. Command and control comma~ication 
links are connected 1.0 ATACC ( NS) . Nor mal 
TACC(NS) Monkey M()untain su bcrdinate tacti cal 
groups are linked to ATACC t NS ) via the Monkey 
Mount ain CRC . 

(c) Mode III - TACC(NS ) Monkey Mounta~n 
processor is operating with ATACC(NS) Udorn pro- \ 
c ~ssor down . Command and control communication 
:. i nks are connected to TACC ( NS) • Nor mal t-::ACC ( NS ) 
·_"Jorn subordinate tactical e; rou;-s are linked to 
Tt.CC(NS ) Monkey Mountain v i a Udorn CRC . 

( a) Th~ CRCs possess <:~ exist:..ng com."!l~.t·:.:.catinn 
:-... :twor k to many facili ti ::: ·,:i th \·:tich ~:~:~ ':;.A'I/N 
has interface requirernentr, ei th:r ::n Pta.::: ·.; III, 
IV, or later. These faci l ities are lis tsj :;elov; 
b:r type: 

Nat~on ?hanom Cn? 

Weath~r Xct 

Mannl')d , ... .. ::.,..cc---- •_::s-_- _:; 
- --• w.,. .. -; ._..,_ -

BIG EYE ":. c.~e s 

SAC base~ . 

ABCCC be. ~ ~: 

~ r ") , 
:- -- .,J 

1- r"' C'\" - ._,.... r ..,.. , ... __ • • -~· '-'-



(b) Only ~he active SEEK DAWN facility will 
have complete communication c apability. The 
pres~nt concept o f operation :3 that only one 
SEEK DAWN facili ty vTill be active at any time; 
the other facili ty will be in a monitor s t ate. 
The normal mode of operation (Mode I ) occurs 
when ~~e Monkey !{ountain facili ty may go down 
due ei ther to reg·ular maintenance schedule o r 
equi~rr:~~t failu =e , th~ commu~icntions NOuld be 
reccJ::-.:.zured th=c·u.~h the Menke'.: Mountain tech
nical c;ntrol to tie Udorn t o ~ll necessary 
inte~acting facilities . In thls situation, the 
Udor~ SEEK DAWN would be active (Mode II). 

(c) Phase III Reouirements. The type ( data, 
voics, teletype >, amount, and direction of exter
nal :cmrnunications fer SEEK DAHU Phase III a re 
shC'.·.~ 3:hemc. t i.t;c:.2. l y i:-: TAB X. T!ie cir~'..::i. ts 
she;-::--: represen! the m:..~imum ccmrr.unication require 
mer.!s for Phas e : rr. Circuits 3hown wi th a 
fo l · . ........ ;n" ( -:) r · .,..F ,_ .., . .... t- ..... graph i"~- 1 1" -- cc"rc.,; - - , , - . E: - . - . .... - .· ; ... - - • - ... - J ,:, . .· - "-' • 

Th: ::.:..::!!;> le;~ t-::::..-:::,,..:·.e: : . .:.. =t; ·J.~t .::!: :: ·,:n t s ·:::.-:r.-=:; IROE 
H·QRC'"' ( Secl' '"~ t~; :: c ~ '-'i.,..f'\n) ::no' ,.:. ::: Mc .... ve·· ""'''""t . ··- , _- .· - . ""c. .... -·· -·· ... - . •'-·-.· ,,_ ....... a1n 
SEEr . DAWN i:: a t€mporc.:-:r 1 inY. ·:·.:ring t~~ Phase I II 
to r ;.ss track :i.:::.a. :~e t· ... ·o ~::.s ~cure v~ ic e lines 
t~ t::-!; local c:=:c are ~EX to P ~:·: cor.unon user cir
cuit;:. The t· ... !o ·ill'lsec"..U' e voice ci rcuits betv1een 
the .S EEK DJ...W'i~ : ac l:li ties are ccm;non ci:-cu~ ts 
bet '::-: en the in ": ern a:: ?3Xs. T·.vc ·;.nsecure d. a ta 
lins~ bat~se ~ :hese f&cilities carry t he cross-
t ell .J f d:. ~ : t :. : e .j ::i .:-~ : c:. • All 2 E ~ •: !" o;: v ~ i c -: c i = ~ ui t s 
are :. f d.at:. ~uE.li::-7 . i-. ded~cat. .;: :: back- u;; data 
lir.~·: ·~s t·.-·t:~ · .. .:-:::~: :._.f..~·n.: fe:ci~i t:!.r: :; Yia L.:·::::3 and 
the ~2?- = ~~ ::as :al :a~le ~5 a~3o i~~ic a:ed . 
,, _ _ -i- - ·-~· ,- - : 7> ·.· .: ~ · -r: .... •c....:. .:._.'-... ··-"' ,.-Monkey 
J"LL;:,. ~ -- ~ ··: . ; .. . -:\-' •• --=> ;-; 1, ..: ·. \..- - • .!. •••• - ..... ~ :;;.!.. "1, ~ 

M""u··- - ~ ,... ·o.: .. · .. : c.•: ··· ::::-t.-•· :-; . \•"1'1 t. he ::~ c 11 r l· t. v .::: ..... uadron hJ .. \ -;:. _.. . . .... --- ...J~ .. . . . . - • •• , ··- ...,_ ..... J _ ... 

at ~·~.::<::::!; .::.:.!: ri(•ii.s::. :. ar~d a .::~ :.;uritv Sc"..ladr:>n 
a·c - · .... ·r.en- · ·c!:\tea· O"' ,;.'r n l_,-,, "-'···· ·1•- ->n- .-netted - c..,f..~ : . .. 1!.1 .. :... _ 1

.• c.; ·' I' .. _ . .. c .. ...·~ ... : ,. v a.• • r ... 
sec·-·.: : ·: :~ :· -:·.:. r-::: ·..::t a:. :·.:c..a:: c·:.::.::t ~ bet\-:-::-=~ the 
Sect..:-~~:,· S: .. t.:. c..:ir::--~~ Secu::i ty .:.~u.5:ircn detachment 
and t:-:~ ~~r~~:)r:;ry Tt.CC(i;::;) .. L_n ':idditional secur e 
voic~ ::. : :·:!: :_3 tc :..ng prc•:ideci ·::-:-: ·.·:ee:-, the c.utomated 
TACC (:;.S J c:~~ ~-~ ~c::!'l~ S':ClTi t·r S: :1d~8:-. . (The 
e.z1.:t: ::~ r ~-: :·: .:i.: ,,;: ll t.• r::-:.lt ·::i ·~ o the c."..:~c-matic 
T~CC : ::.:: ~-::· . .::.:--: i ~ ~ecorr.es 0;:-a r&\.. ·. ··nal. ) Due to 
the :::;-:e : : · :;~ .. ~~tcgraphic equi;4· .. ~~~nt available , 
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the existing circuit utilizes G/A transceivers 
for a G/ G link. 

(d) Phase IV Rea~irements. A similar repre
sentation for Phase IV is shown in TAB Y. Addi 
tional circuits shown in this figure are to 
accommodate the increased capability of SEEK 
DAWN in Phase IV. These additional circuits 
are: 

1 simplex data - Monkey Mt. to Tan Son 
Nhut 

1 simplex data - Udorn to Tan Son Nhut 
1 duplex data ( replaces simplex teletype) -

Danang Security Squadron to Monkey Mt . 
1 duplex data - Beach Relay to Monkey Mt. 

( e ) Communicaticn Reconfiguration . The com
munication rP.configurat ion to enable SEEK DAWN 
to change from Mode I to Mode II would be accom
J:l::.::h ~d by p ·1tching -= ~·:-: availa.":>le lines at the 
Monkey Mountain technical control. (Alternately, 
patchifig of some circ~its could be accomplished 
at tte IWCS terminal~ servic ing t hese facilities; 
however, using the SEEK DAWN technical control 
f acil:ty app ears to be the most flexible arrange
ment , particularly due to the· s ecurity and data 
regeneration required .) The r econfiguration is 
sho~~ schematically in TAB Z f 6r Phase III and 
Phase IV. The common PBX lines bet ween the REEK 
D:.: .. JN ::;i tes are utilized to route communicat ions 
through Monkey Mounta ir. to Udor n . 

f . Radic Relav Ai rcraft 

(~)Two KC -1 35 aircraf~ have been modi fi ed and 
~qui rped ~ith f ive high ~~~ered ARC-J9 radios. These 
airc~~ft are in Southea =~ Asia and are ~mployed to 
exte:·.:i the UHF capabil.:. ty of the TACS. In addition, 
the ~~die relay (WAGER) ~ rovides a surveillance/ 
:c~~~~l channel between ~~G EYE and the TACC (NS), 
as w~ll as providing t his TACC with a r eal time 
:::~::.:.:: r c ~;Jabil i t:r of ~ll 3or der / MIG/ SAM war ning 
=ss~~;:s i~itiated cy o~h ;~ agencies on the Guard 
Cha:r.:·.el. Through this ms3.ns the Battle Commander is 
ab~ e tc accompl ish his assigned responsibility of 
in~u~~~g :hat such wa~nir. gs are passed. 
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TAB Z TO ANNEX D TO APPENDIX G 

-UON 

GSA-51 

AU. CIRCUITS BUT 2 
SIMPL.EX DATA ARE 

· sECURE 

UDN 

GSA-S1 

2/2/1. 

1 DUPLEX DATA (5 ) 
1 SIMPL£X DATA (S) 
Z SIMPLEX DATA 
Z VOICE (S) 

CD 

~ ' MKM ~ 
GSA-51 

0 

TECH. CONT. 

t qt1,1(S) 
O/r/~s) 

. .. 

IRON HORSE BEACH REL.AY 

SEEK DAWN PHASE Ill RECONF1GURAT10N 

MKM 
GSA-51 

IRON HORSE 

CD 

BEACH REL.AY 

SEEK DAWN PHASE 1V RECONF1GURAnON 
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(2) The on-station time~of the radio relay is 
presently l imited tc periods of scheduled air 
ac tivity agai nst North Vietnam because of a lack 
of aircraft. Three additional aircraft will be 
in the thea t er by end FY 67 to provide the C~{DR 
7th AF with a 24 hour on- static·n capability . 

(3) The radio r elay orbits over the Gulf of 
Tonki~ at 32,000 to 35,000 feet with an orbit cen
ter a: a;. proximately 19 d€g:::-ee s N.~ 107 degrees E. 
From this position the Battle C~mmander, TACC(NS) , 
i s able to pass messages and i~structions to 
tactical air craft throughout the Laos/North Vietnam 
area. The aircraft presently pr ov i1es a two channel 
automatic relay capability. The three follow-on 
aircraft will .have eight improved ARC-89s ( four 
t ransm: tters and four rece iver 2 ) for operational 
·1se, ;-l'...ls one spare . These ai:·:- :-aft will also 
have t~~ capability to pass s~cure voice t rans
missio~~ ~n an automatic r~lay basis. This i~;roved 
capabil~ty will provide the ~~~1ed capaci ty fo r 
: :-ans:;;:.;.::..crll' recsipt of warn:..-.~.: ·:!:.tactical c.:::n!i.cr: 
0r g·.la:·::. frequencies , t ransm:..:.::..or: and receipt of 
operati~nal intel ligence, tactica~ control or direc
tion o: aircraft , BIG EYE cro=.:~s~l and near :::-sal 
time t:::-ansrnission of mission ~e~orts. 

(4) After the three follow-0~ aircraft arr ive 
in Sou~heast Asia, t he initial two will retur !;. to 
C'0NUS t:: be equipped and i!Jpr::: "-'~d so that all t' i ve 
;.i!'c!'a!': ~ . .:il~ have the same ·.::=~::b:!.lity . Actic:· . .= 
:,re progrc.!Il!ll~C. to have all :' i ,_.-: ::.:r craft in the c. t€r 
~~d oper ating prior to end ofF~ ~ ~. 

( ~) ·- ~~....o,,~;.... tl....c-c. ; ... . . . - , -1 ~ d" T'(' · ~·· .,· .-__ ~...~ ..... == · ~ ¥1:.;::- a ... rc- ,. - · . c.s ra lO ---""·' 
- ;..e, c:t· ~ , , h-ve a -ref1u lin ,..~- ·: ' 1 ·t d ,.:;-. · .-.~ J - __ .._ c: - e~- g - ~· ~· ... ... 1 y an v . ..:. ___ ce 
~~; able c: s.:: rving as emer~c: 1-: :; t:-" .'lkers. O per~·- ::. ·:r~ :; l 
·~0ntrol fc·r this purpose is the !'f-3ponsibil:.t:.' . f 
- 1-.: -=l~t· 1 :.: rcmmand:::r T"CC 'T"'"'' ' jd't·on 11 ·· - ·--- . - - - - • - . ._, - , ~"· , .. _ , • .-. 1 ~ a _ ~· , . . . -: 
~ :rcraf~ carries Radio Maintena~:e and Radio Go~:&
tor specialis ts to insure o~erc.~~~n of eauiome~! 
5.!1Q ope:::-=tional flexibility" ( s.::l"'=c tion of var:!..c· ;:": 
-::hannel;:, etc) to the Battl -s C~~~2!1der, TACC<Hs · . . 
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a . G<:>ncral. "!· r,~ ~quipmen t o~g~nir: t .. o ~onrrJi·t~: ir,n 
~ :1d contro l of '·!frine airc~aft involv~d i•t 0111. - (:0tmt.ry 
operation~ i: de scribedin thi~ :<:c 1.!0!i. · ~!1i:: des
cription does nor include those equipme ntz orcani c to 
COMUSHACV ~ 7th AF . and TF- 77: '..:hich are c.pp!'o~:-iate~~ .. 
discrited in othe~ sections of this report. 

b. Orga!liZ~ t i:·:.::.l Eauioment 

( 1) Mar in~ Air Tactical Control Unit ( : ~:CU) 

(a) Rc.dars 

l· Approach Feeder/Departur~ C.:: :·: -- rol -
AN/UP~ - ~ (~250-1350 me) 

~· Fr<:c ision Approach (GCA)J.. :~ .: ·~ :-·: ;-& . 
hN/FFN - 36~ and AN/CPN-~ (9,080 ~c · ~ ~~6CO ~c). 
The;.~ "'.;:A radars all p~rform ~. !-.<? · :. -·. ~ ~i..l.".': -
tion :.i.!:.. 2-.re of varyi!lg c:ge =.!i.j :: . . . . -:; .. 

AN/T?!J- 0 ~ ::; the newest equip~'=!!~t '.-: .:.:- ·:: :..
provic""i ·.-!ith the AN/TSQ- 18A R=.d::. :· : ~ !' 'Te:>i !. -
1an ce ·:entral. 

( b) Cv~munications 

F.i :- /Ground - UHF/t. :.i (225 ~8- . \ ~.: ) . 
A~/ARC-52 and compatitle eauir.:-::~:·:·. :' ~ :. i:!'~<?. 
f.:.!'l /': ." ·~: - ~. -:· a:1d por t.a b~<; -:- .y,.;~r .- ·. 

( ;~ : : -:. ·_~:z;.:ion Aid : 

£ . ·::'i? nadio :aeacc:.. ;,;! ;:.-:--.::-

. . ·_·:: :=-· Direct i011 :: ~:. j~~ ·. ~: 

and AN/'~ .:10- 12 ~ ( soon ' ::: i;'= r c..~:.:.:. 

. . • • -:- ·'J 

.. ( 
, . 

~-
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(2 ) Tactical Air D1rec.t1on Center (TADC) 

Communications 

1 . Air/ Ground - s ame as TAOC (Tac tical 
Air Operations Center) except ·that the 
phase-in date for the new family of lJHF 
equipment will be after J une 1967. 

2. Point tc Point - same as TAOC ~xceut 
t hat-t wo additional types of mult ichannel· 
radio-relay equipments are available fo r use 
as required. These are the AN/MRC-62, 63 
VHF/FM(54-70) and th~ AN/MRC-60, AN/TRC-27 
(4400 me to 5000 me ). These sets are being 
replaced by the VRC- 12 family VHF/ FM radios 
with a multiplexer ar:d the AN/TRC-97. 

1· Tro~ospheric Ecatter - sa~e ~s TAOC. 

{3) Tactical Air Opera~i~ns Center (TAOC) 

· .. · {a} Radars (Note: · ~ -· h s i te has a MK X IFF 
interrogator, t he AN/~~~-28) : 

. 1 . Primary GCI - AN/TPS- 3ll (1::50 to 
1350-mc ) three dir. ·=n~: lon, long range radar. 

2. Alternate CCI - C~mbination of AN/ 
TPS-~2 ( 400 to 4~:: ~.1 ·:: ) search and .'1.!~/TPS- ~ 7 
(5250 m~ to 531C ~~ ) ~eight finde~. 

3. Ga.u Filler :'.:: - Autonomcu~ 2ites -
AN/UPS - 1 (125C-l ~~: · . . 

(b) Communicatio:1s 

.!_. Air /Gr oun: ·· ":·:.:/M~ (225 :::::: -::- 40(: _ 
me) P,.,..c:ent1 \- -.-r- · •· · -·- 1v u c:inr- ~ ··· ..: r.~;o -L ·-• - -- ~.. · · . • -, ._,;- !::- r .. r. . ... . 
family (includes 1-. ; ... :-. :>" - 40) . TneE e -.vill 
be replaced in May : ~·./1 by the AN/3?~ - l3L: ~ 
AN/GRC-12.2, AN/ '::':."A-'_:_ · 3...."TTily of eq·.li;::;.-:·~ -: 
which i s capable c ~.' ':- i;: e or d i gi t~l. ~3-tc: 
l ink corrc.:unica-: ::..: r; : . 

·~D- :- An~~~: ;_:, ";. 1) 
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2. Poir.t to Point 

a. HF/SSB (2 - 30 me). This is the 
AN/TRC-75/ AN/TCS-15 family of equipment 
which provides single channel voice/ 
TTY and multiplex TTY capability respec
tively. The AN/TYQ-3 beach relay equip
ment will be added in August 1967 which 
provides an MTDS/NTDS/ATDS digital tie
in using the same frequency band but a 
phase quadrature modulation. 

b. Tropospheric Scatter (4400 me to 
5000 me). The AN/TRC-97 multichannel 
radio orovides center to c enter communi
cations (voice , TTY, and serial digital). 

3. Contr~~ Eauipmen~: The control dis -
plays presen~lY usea are the AN/TPA-5 family 
of GCI scor ~ ~ with an analog intercept com
puter bui2. ~. .:. ;·~to each dis~ l ay . The i l:":.ro:it:.c 
tion of the A:-!/TYQ.-2 (MTDS ) equipment ir. May 
1967 will ~:::c·,·ide a high cape.ci ty, fast 
reaction syz::m which util~zes a centra~ com
puter. 

(4) Marine Aircraft Group (MAG-Aircraft) 

(a) Comrnu:1::.. ·.:;.:.ions : UHF/A!-~ ( 225 ~r.c t·~ 40Q 
me) of varic"..ls -::.7-es. 

(b) Naviga:. .~:-:1 : Tacan - A:i/ ARN-21 series 
O r A··r/ARN-c:;:; c: .::. . ; . ..::. : : 

.. '1 ~- -- -- - ·· · 

(c) IFF: !.::: :·: t ra'1sponder!3 Ni th f. :!:F (note: 
some air-to- air .:.:-.: errogators r.·.~y be a:·: ~i labl~ 
prio~ to FY 63 ~ ~ r F - 4 aircraf t) . 

Note: All tacti ~~: ~~F radios will b e p r ovided 
W"'Ui' voice sect:.!-: t·; devices as they become 
avai~able (~-z~ · . 

b. Interf ace R~q~ i ~~~~~~ . All special ~~rt~se nets 
requirea 1 c1 r comrr:J.:::.-::::. ·: :~ \·J i th or ga :1i =aT icns -=:·:ternal 
to the Mari:1e Airc:-~. :~: · .. : .:~g, and not :·:i'th ir; t he o rga.'1ic 
equipment capabili~ie~ . a re provided by, wire t ie lines 

•"'. ')- 36 .Cmne;·: D to 
P.ppenc.:x G 



5~ 
through the FMAW switchboard~to th~ main Danang ~wit~h
board. The communications equipment for f urther r out
in~ is furnish ed by COMUSMACV or 7th AF. 

c . Im?roved E,uipment . By June 1967, the TAOC 
portion of t he Mar~ne Tactical Data System (MTDS ) 
and the ~quipment f or the TDCC will be in operation 
on Monkey Mountain in August 1967. See TAB B to 
Annex C for systems description and concept of opera
t i ons. 

5. (S) ~a:tical UHF Secure Voice Program (KY- 28) 

a. The KY-28 program v1as initiated during 1965-66 
as a high priority tri- service program to provide a 
UHF secure voice capability f or Southeast Asia tactical 
aircraft. Concurrent product i on and evaluation was 
conduc-:~..: to meet an accelerated delivery schedule 
and inj i ~idual equipment eva luations have been per
formed bv each service . Technical eva luation of the 
KY- 2? ty' -:he Ai r F:>rc e ~ ~Navy, . ~t;d M~rin~ . Co r ps is . . 
corr.p .:.:.: ·_- . Radio al.rt:~·::.:t mod l. : ::tc~t :.cn r::t!: are ~·~-:J:Jl.rea 
in the i!"~::.tallation c-:~ the KY - 22-. r-1odification kits 
for tl1C.! .:!iF radios have been contracted for and are 
bei n£! ';-:-li·!ered . Airc!'aft install~!ion :.its for ~:he 
aircra:· : c::.re being engineered/man,;.factured by the 
servic: s or by applicable ai~craft ~anufat:turers. 
Installation kits for a~rcraft are in various stages 
of complet ion . Some instal lations have already begun 
( i . e . ~ A - ~E, RB-66, UE- 34D, c- 47. F-100) while others 
inc2.·..:o i :1 ~ -:~e F -105, F - ll, - and ~ -8 se!'ies are still 
; c-.-.-.: -;:.:-.·· T' r.- v . ; ·- ~ al· ,....,_ . on· T • c . _n --··=-- ·· ·-·J.ng. .1e .. a.J: _nl. .. _ __qul.r _ ... en ... s \Jer. 
basea :::: e-:;uipping suf~i:ient. ::drcr=.ft fer seven c~:As 
( fi\·~ ; __ :-.~ line, t·.·l·) i~! tra:!~ it ) : ont_! Marin~ Air 
Wing ( :- ·.: ;:-:r: ' !!ted ) plus E ;-a:re s a:·:c -: ~a~:nng l~eq·...lire~·. ~:1'': s. 
The r~;.._;: ~--:!quirements ·.·l ~ !'e bas-:d ()11 equipping all air
c r aft ~:~(~ved in Sout~2~st A3~a o;eratio~s plus spar es 
and tr:- :~.L-.~ requi rer.te;.:,s. 

t. :.-.~::·.::·i:lut.ion of e-=:_uipm~:·"t i s l~sted ~-n Tabl~ 2. 
Deli vr::!':: c::.· equipments from NSA wil l commence April 
1967 wi: ~ -~e USN/USMC scneduled tc receiv~ 8SS equip
ments a~! : :.he USAF scheduled t o re':eive 1060 -:quip;:1ents 
by 31 ~~;~ ?~her 1967. 

sE;~ - .. -7 ...: u - -' Jl.nne;-: D to 
Appendix G 



TABLE :.2 7'0 ANNEX D :-TO APPENDI X G 

Distributi on of KY- 28( Southeast Asia OPS only + training+ 
~pare~) : 

F-4• 96 
F- 8 72 
.A. -4• 210 
A-6 1'3 
A- 3 23 
RF-8 15 
RA-5 12 
E-lB 15 
EA-1 15 
EA- 3 9 
:SC- 121M 10 

,., 42 ~- c_ 

C:F- lOB 27 

-; _ r.-: ~ ·· ·~ ·' r-

?' - 10~.' 4 3.:,·-
~·- }(j::_ 52~·-

F -l·:)OD 1~:7 ""'"' 
~/E-t;j 51*""' 
C-130 195 
C-1~7 27 
A-lE 61 
c· -1~3 177 
, -- 10 3ll* ... 

' - - r ... 
~ :n-~ " ':>...,.,. 

:: -106 lZ8* ... 
.... "6 .. - , :.7 
~=~~-130 1 '; 

~ _:1C.!. OSMC ' rc:-:. :.nrerr. e;_- s 
** .,~AF: I ft. :!.!'': ~~:-.£': 

' 
b!?:. ~-,, 

~ .. - ') 't; E- de- tE ! ·::: :_!1~~ 

SE~ 

( F.A- 4c. 
r.::,difie ·-:1 

GD-37a 

CH-46 20 
CH-53 40 
lJH- 34 12!~ -

UH-1E 27 
0-lC TBD**• 
OV-10 TBD••• 
KC-130 24 
EA-6A 12 
P-3 36 

r -4c 197*-~'-
F-40 133*'*' 
RF- 4C 104** 
B- 52D 136** 
KC- 135 662** 
EC-121 43 
CH-3C 12** 
A- 26 30 
T-28 13** 
UH-1F 6** 
HH-3E 22 ~ .. 
T-39 16** 
C-7 107* -~'-

':'A- 4F : e~c) 
t:o a':cept KY - 28/K"{ - P.) 

Table 2 to 
Annex D to 
Appendix G 
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a. r·::1vy . A tli. ;~h ly accel'::ratP.d prf)rr2r.1 \'las ini t.l.o.t:r.rl 
!.&1 1: .. ,,_')~> v : pro\'i·j':? an interim (P~a::;, _ .!:) 1!HF secu:·~ 
'IC'ic c c :lpabili t:r to surfa-::~ sh i pz and S f~l~cted lar~o?. 
aircraft ("~·::-121, EA-3B) r:::rtic ipat:Ln~. J.n WESTPAC 
cper:..ticn:. C::..rrently 65 3hips ( DD and larger ) ha•.: ,:: 
e'Jui-c.ment :.~stalled. Anc't' :~ ·~r l~~ ships have cables 
and :·::u':"'ld~:ions install€·~ r 1 r~ceiv8- KY- 8s as t~~~<:· 
s~ip3 ~re .j:.;;ployed to W~STFAC. CTG 70 . 2: ,:;QI>1CR:JDE:: -
PACREP - -.. ~-r:STPAC. is the o-cerational acirninistra.tc1· -:Jf 
this progr~.!n. TWo KY- 8s are provided to each cv aT!C 
CC and c~C: KY·B to other s~ips. Approximately 75 
KY- 8s ar~ involved . Duri~; Phase I (1966- 1970) most. 
shipc (~D a~d larger) wil l b e equipped with a~ leas~ 
one i·:-i - t; ·: :-cure voice terrr::inal. The BIG LOOK and 
ELI!;'!' £.:.. - · ~ aircraft no\1! !·.ave KY- 8z ~:1st~.l :!..ed f:.r 
South~a~! ~ 3ia operati c:1s . 

b . Th ·~ :..:ll0\11-on prc~ra::: ( Phas e I!) h~s be*='!"': f'· :·.~- 
..;. 1~~- e~:: ~)70 ar:d 1~ 2\:-,-;: . ·T!;·: E: ·. :~; /\l ·. ·· ~!.i.:. : : -· 
is nch t ~~~ p r ecessed . =~~ing Phese II ~ ~ll nava: 
ships h·:!.: __ ~ e equipped ··. it!'l a UHF ~ecure ":: ic~ : :..:: :: -
bint·J , ___ ·- KY 2~ or · ···iv· .. lt:·., .... ) --or .... ,.,._ .- · 

-· .] ' • - - ~ - c.. ,. - -_ ..:_ ... , ca. _·: 1"' . ~ ":' .. <..;;..I.~ - ·..: : ~ 

CVA ':lil! :. : -,e 22 terminE-l.s. an APA ·...Jill ::ave 2~ £ :· . .: :· 

terrnina: . . : . :"cur in t he t~cop space~- and lC' po!'-: :..t::.. -:· 
u :1its. :::.:-:-,?.2-ler ships vlill receive fe\'Jer ins-.:.al l -=.~:::.. :: !1 5 
as a f~n~ ~i~~ o f t heir m~ssion . . 

·"' .. ·:, .; •. ~ . 
-- ~r'l,,....,,.;, c.:. -
'"": - oJ.., ... -; . 

--
. • •. - ~ 1.1r.. i t ~ . : ~ ~ ::-:: : : .=. ~ :· ::: t :' ::- ::_ =. :. ::- - . 

: . - ·:.!H.: con~rc..: :- ~:~-:::- :: .:.:-: :;-..:.alla-r. ::'.~-:-:::: :·. =. -.~ ::: 

t ~-=~-: ~ !:. 
~ :'"": j :"": l~ ... , .... 

.-- o"r·~ • "'' ~· - - -· -·. 
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I!"lst .::.1· :.. -:. :: -: : . . -~ : -;:.. t :.~.:·.=.:. .. _.:. !· :. · :· · 
·. :.:. ~ :. ::; t· e i!': :-: = :·: £. ·: •· . i . !: ll ::..:· - .: 2::.. :< _ 
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CONFI~IAL. 
I 

TABLE 5 TO ANNEX D TO APPENDIX G 

Typi cal Terminal Systems Used in Assigning Cryptographic 
Equipment 

SYSTD~ 
SYMBOL 

A 

B 

c 

D 

G 

·-· 

L 

DESCRIPTION 

or: -LINE TONE MODULATED TELE
TI?E SYSTEM, SIMPLEX 

ON- LINE TONE MODULATED TELE
?YPE SYSTEM, SIMPLEX, WITH 
TELETYPE TAPE FACILITY 

ON-LINE TONE MODULATED TELE
TY?E SYSTEM, DUPLEX 

01': - LINE FREQ SHIFT TELETYPE 
2 ·: .: :'~~ ! 2 DI.PLEi: 

C ::- I.INE FRECJ. SHIFT TELETYPE 
SYSTEM, SIMPLEX 

ON- LINE FREQ SHIFT TELETYPE 
SYE:'El-1, DUPLEX 

o::- :.:~;£: FREQ Si-ii?T TELETYPE 
sy:::.:ili, DUPLEX 

0~·: - :.:INE FRE~ SHIFT TELETYPE 
::::::-?.ECEIVE SINGLE ' CHANNEL 

'::>!> ::...IilE FREQ SHIFT TELETYPE 
:s:ST RECEIVE HITH TELETYPE 
'Tf..?~ .{DUAL CHANNE~) 

::~> :_r:·rE F:ffiQ S?.IT':" VIF TELE
:·:· : ·.~ 3:ST RSCED!T (ONE CHAN ) 

GD- 38a 

EQUIPMENT 

One each KW-7, 
TT- 299, SGC- lA 

One each KW-7, 
UGC- 6, SGC-1 

2 KW- 7, one each 
UGC-6, TT-298, 
SGC-1 

One each KW-7, 
" T""" • ~ Tm "'99 ~..; :._'-..- .l I' .1.- C: J 

TT-253, TT-187 

On~ -::ach KW-7, 
UGC - IS: TJRA-17 

T\o:o KW- 7, one ea 
UGC- 6~ URA-17, 
T'I- 298 

One e a~h !OI- 26. 
uGC- 6: TT-298 ,
U?"'~ - :-:-

Two i<:i·l- 37R , 2 
TT-2~~~ 1 TT-192 
l ;_; R_4 - :;_7 

3 KW- 37R, 3 TT- 298 . 
2 TT-192, 2 U~-17. 

,. KTt: - ::· !R , "' TT-298.. 
; UR~ - ~7, l TT- 192 

1'able 3 to 
Annex D t o 
Appendix G 
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SEa(~ 
I 

L. . L . 

( 1) Duration and intcns].ty of operations in the 
ar C!n wher e the defensr~s are to be destroyed. 

(2) Sufficiency of equipment and weapons to 
destroy the defenses rather than to suppress or 
damage them. 

H-52 Appendix H 
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(2) Leve~aze E~fe~~ . ?or a given single even~ 
kill Pr obability for such events, the probability 
of at- least one kill is Pk = 1-( 1-p) n . When pis 
very small, this can be approximated by pk = 1-e- nP . 
Thus, the ra te of change of over-all kill probabi lity 
due to a change in the singl e event kill probability 
i s ne -nP . Therefore, the increase in th~ kill pro
bability can be written as the product of the following factors: 

,. Pk = (n, number of events ) x 

( e-nP, probability of no kills) x 

"'p, change in single event kill 
probability) 

(3) The above discussion carefully avoided i den
tifying p with a single shot kill probability, rather • 
it was labeled as t he event kill probability. Thus, 
the result is applicable both to a single aircraft/ 
single/ AAA encounter where n then becomes the number 
of shells fired, or to an encounter of a flight of 
aircraft with a SAM site where n then becomes the 
number of times that such an enccunter takes place. 
The fact that n is a mUltiplicative factor in the 
increase in over-all kill probability indicates the 
leverage effect obtained when such marginal improve
ments are spread over many operational weapon systems. 

e. Im lications of Imnrovements in NVN Air Defense 
Network. As pointed out in the development of the 
model at the beginning of Appendix H, the mere improve
ment of a portion of the air defense system of North 
Vietnam is insufficient basis to decide to attack that 
porticn of the air defense system. An estimate of the 
net saving in losses must be made taking into account 
both losses in attacking the defenses and the losses 
sustained after that portion of the air defense net
work i s eliminated. Factors bearing on these estimates 
with r espect to improvements in the NVN Air Defense Network are: 

L . ' 
L ! : 

L L 
• i.._ . 
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In these tests, the effectiveness of the decoy in 
capturing the seeker improved markedly as range 
increased beyond 10,000 feet. In contrast, the 
Applied Physics Laboratory estimates summarized 
previously showed that enabling the seeker at 
larger ranges increased acquisition probability 
in the abs'ence of decoys. Thus, if the Soviets 
have selected a long acquisition range for an IR 
modification to the SA-2, IR flares could reduce 
its effectiveness substantially. 

d. Marginal Imnrovements to Present System. The 
type of improvements to the NVN Air Defense Network 
considered here are those which probably wo·Yid result 
in a very small increase in the single shot, or single 
engagement, ef!ectiveness. The magnitude of this 
increase in performance is not estimated for the var
ious types of improvements. The leverage effect of 
such improvements when applied to the large number of 
si.tes presently operational in North Vietnam is examined. 

(1) Representative Improvements. The list of 
improvements suggested here is not meant to be com
plete. Their introduction can be gradual and applied 
to any desired proportion of the weapon systems in 
operation. 

l 

(a) VT fuzing for larger caliber AAA. 

(b) Ontical tracking backun for either FIRE
CAN or FIRE SONG. In its simplest form, manua~ 
optical tracking coUld provide a fair weather 
backup for these fire · control radars. 

(c) FIRECAN/FAN SONG Mutual Sunport. The 
FIRECAN can be used to provide range information 
to an angle t=acking FAN SONG. Synchronized 
nearly coincident pulses from each radar can 
degrade ALQ-51 responses. 

(d) Decrease in SAM launch ·,.rarning time. By 
decreasing the warning time availablG, the effect 
or maneuvers may be partially overcome. 7his can 
be achieved by, for example, reduction in the 
power or the L-band guidance signal or a chnnge 
in the phasing of S-band and L-band pulses. 
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SIDEWINDER combat data. :.s the similarity of I 
external env!ronmental . factors for SIDEWI NDER i · 
firings at MIGs and SA-2 (IR) rir!ngs at US air- j 
craft, i.e., weather, combat uncertainties, pres
sures, and evasive actions. All combat firings for ! 
SIDEWINDER will assume target acquisition, although 
this is known to be inco~rect for a few of the fir
ings. The SIDEWINDER combat kill probability is 
0.32, based on CINCPACFLT Staff Study 11-66. Thus, 
a rough figure for the IR homing GUIDELINE is ·0.3 x 1 

0.3 = 0.09. The combat statistics on SA-2 firings I 
indicate a single shot kill probability appro,~imately · 
half of that estimated for the GUIDELINE with IR 
terminal homing. 

(5) CHAPARRAL Type IR Homing Missile. · Quanti
tative estimates o~ a CHAPARRAL type IR hqming mis
sile are not possible for this study. The following 
points are pertinent however: j 

(a) This type or weapon is ideal for . a war 
of attrition. It has the desirable features of 
mobility, lightweight, simplicity in use, and 
relative cheapness. In such a context, it is 
acceptable to the enemy to have a relatively low 
Pk since such a weapon system could bf! employea in large numbers. 

(b) Its introduction in combat may be very 
hard to detect. The weapon uses visual detec-
tion, optical tracking, and passive IR homing 
on a receding aircra~t . I~ the weapon is used 
selectively on the last aircraft in a formation, 
detection of such a weapon system would be virtually impossible. 

( 6) Countermeast:.res. Further degradation can be 
achieved using IR decoys. Preliminary rough data 
from recent tests against a flare- dispersing B-52 
conducted under Project F/0 198 provided the following resUlts for SIDEWINDER: 

Missile 
Number or Times Missile 
Continued to Track Decov Target 

AIM-9D 
27 

I 

I 
I 

I 

5 I AIM-9B 18 . 
0 ~ 
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{1 ) Infrared Hominc Missiles . Two distinc~ 
types of infrared ho~ing missiles could be in
troduced i nto North Vie'tnam: 

( a ) A terminal homing phase for GUIDELIH.C: 
employing IR. 

( b) A visual acqu i siticn, optical t racker, 
and portable l auncher system akin t o the 
CHAPARRAL . 

(2) The obvious problem encoun'tered in using 
an IR terminal phase for GUIDELINE involves 
guidance of the missile under radar control into 
an envelope wherein the IR seeker has a satisfac
tor y probability of acquiring the target. Data 
from Projec~ F/ 0 210 tests on the tracking error, 
for a simulated FAN SONC against one aircraft 
equipped wi th the ALQ - 51 with a Split-S maneuver, 
were used to compute the probability of acquisi
tion for an IR seeker head, similar to the 
SIDEWINDER AIM 9B. The seeker head was given 
a 4 degree field- of view which it could scan in 
less than one second. The sensitivity of the 
seeker head was sufficient to achieve . lock-on at 
a range of 18,000 feet (no after burner). The 
probability· of acquisition was computed for initial 
seeker head pointing errors (due to weapon system 
calculation errors) of 1 degree, 2 degree, and 
3 degree. The probability of acquisition f or 
these parameters ranged from 0 . 28 to 0 .3 5.* 

(3) An IR seeker has negligible capability against 
an approaching aircraft. Thus the probability of 
acquisition referred to above, is only valid for 
deparing or receding aircraft. Thus, the above 
acquisition probabil ities are high. 

(4) Combat data on the use of SIDEWINDER can be 
used to estima'te an over-all kill probability f or 
an IR terminal guided GUI DELINE in t he absence of 
decoys. The differences in missile aer odynamics · 
and lethality are obvious,- but are no~ easily esti
ma~ed. The mos t compelling reason fer using 

• Analysis of NVN Air Defense Network - enclosure (:) 
·~~6 ltr ser 0003P96. 

H- 48 f..p!".l~ : :tiix H 

. : 
'- . L . L L L L ,__ ...... 

. ., ~., 



L . : t 

'1' 

.·; ;.., ·· ":"ho 7,:~" ':: ~""""""!"'.~., · :~:· :. _: :: · , .... ,.,... ... ~ c · _.., , -·· - - · ·- -'~c. __ _ , ___ · -··· · __ , · - "'-- -::1 
~:) :; ~: ~:-!ds : :." ~ia.ff. ~ ·:: .:..·:~!"! ta.:..i ::-at~· s f:; r tr,!: 
:haff =-~lgir.g f~:~ l.; f~s t~ 5 fp~, the sector ! 
descr~ bed above can be seeded wi th chaff ~ell 
beyond ( ~S-:5~) the 0Uter l imit s of the sect~r 
from a~ altitude ~f ~ JY. provided the wind is a: 
:~ast ~0nm :~ a directi~~ tvward the radar site . 

I ( c ) The rati~ of rhnff radar cr~ss section i 
t:) weight is i!'lverselr propcrti-::>nal to radar fre'
quency, thus t he number cf p~unds of chaff requDr ed 
for C-band is about one-half of tha t needed for I , 
X- band ~r.1 for S-band about one- third of that f -)r X-band. 

(d) The above calculations, althou~h a~pr~x
i mate, indicate the feasibility of prcvid il:~ a 
dense chaff environment in a given sector of a 
radar site from beyond the le thal range of wea
pons associated with that s ite. This amount 
of chaff, given the uniform distribution assumed,, 
should severely degrade the acquisition process 
and possibly the t racking process after a lock-on 
has occurred. The degradation will be reflected 
i n the increased time necessary to separate legi
t imate targets from chaff. Although this tactic 
has been suggested as a counter to new systems, 
it 1s also applicable against the present SA-2 system. 

(4) Countering the introduction of improved SAM 
systems by attacking the s~tes i s not presentl1 fea
sible using antiradiation miss iles. ?resent !nven
tor ies of SHRIKE are almost exclusively equip~eci f~~ 
S- band . A limited number of C-band 3HRIY.E are ava::-

1 
able. SARM Mod 0 will be an S- banci ver:~on: ~ -b~~d 
ver~ions are not soecifically planned !':tr as yet. . 
An X-band seeker is in development but no production I 
has been funded. However, the f amily of RHAW re~eiv
ers do provide a capability against C and X-band 
threats. For the immediate fut~e, t hese receivers 
wil_ provide satisfacto=y warning and can be used 
for s trike leading if necessary. The TOA and EELs 
homing systems will operate in these frequencies . 
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equipment and s~ffic ient ~~be~ s ~re olaru1ed f or 
the future. Perhaps the mo s t s i gnificant impact 
of t he deployment of t~e Sh- 3 c r ~ -band SA- 2 would 
be the dilution of ECM effc~t resulting f=om f=e-

. quency diversity . To a large extent, C and X-band 
ECM equipmept could be used only at the expense of 
carrying less S-band equipment than a t present . 
Thus, the introduction of these new SAM systems 
might improve the effectiveness of those already 
in place. 

(3) The uncertainties involved in estimating the 
effectiveness of t he SA-3 and C-band FAN SONG are 
similar to those which applied to the S-band SA-2 
system before its deployment . In particular, in 
the case of. the S-band, SA- 2, the combat forces were 
able to sense the weaknesses of the systems and 
improvise countermeasures, such as evasion, with 
relative rapidity. One example of a simple and 

·possibly-effective countermeasure applicable to 
improved SAM effectiveness is the use of drifting 
chaff . 

( a) The large scale use o f chaff, with a 
favorable wind that allows it to drift over the 
t~rget, can substantially degrade acquisition and 
tracking. In order to examine the amount of 
chaff req~red as an upper bound, it is desired 
to place a radar cross section equal to 10 square 
meters. For a single chaff dipole, the corres
pond~g radar cross section at 10 G~ is 1.8 
x 10 - m2. Thus, 10 5 x 10 dipoles 

1 . 8 x 1 o -4 
per radar resolution volume are required. The 
dimensions of a radar resolution volume are 
assumed to be 1.5° x 1. 50 x 300 meters (1 us ) . 
Thus, in a sector 20° i n azimuth, 6° in elevati cn, 
and 30nm in range, there are approximately 350 
radar resolution cells. The total number o! 
required chaff di~oles is then about 2 x 107. 
Assuming about 100 dipoles/ pound and a dispersal 
efficiency of 25 percent, t he chaff requirements 
can be met by 80 pounds of chaff. 
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l R t e rmina:. h~:r..:.r:r:. :!':-2s ~ - !.!i s.=:;i2..:s cc :tld be 
introduced vlith:-ut !.:!?2. :;.:::· n:-:. .:-. bvious E'~c~2.at il"!~ 
because they could be h.ird::r to identify and 
because they can supplement the present missi~es . · 

(c) Marrinal Im~rcvem:~ts to the Present 
Systems. I Lcluded in this categor y are optical 
tracking, VT f uzing f or la.rge AAA, reduction o! 
SAM warning time, lobe-on-re~~ive-only mode fer 
SAN SONG, and FAN SONG/ FIRECAN mutual support. 
By making improvements i n each of the large n~
bers of AAA and SA-2 systems in North Vietnam, 
a leverage effect is obtained. The small increase 
in kill probability spread over a large number 
of systems can increase losses to an unacceptable 
level. Most of the improvements discussed here 
are relatively simple and are fixes of present 
system weaknesses or counter-countermeasures 
against US countermeasures . 

:- b. New Systems 

I 

I 
I 

(1) The SA-2 (FAN SONG E Radar/ GUIDELINE III 
Mi·ssile) and SA- 3 (LO BLOW Radar/ GOA Missile) will 
be treated together in this discussion. The system 
characteristics of either system do not suggest a 
major improvement in capability over the present 
S-hand SA-2 system. The operational employment of 
the C-hand SA-2 as comparee t o that of the SA-3 
seems to imply that the Soviets regard it more highly 
than t he SA-3. For either system, a slight improve
ment in low altitude capabili ty and a more maneuver
able missile would be expected. The major advantage 
i n employing either system i~ North Vietnam is the 
frequency diversity achieved. The SA- 3 system uses 
9100-9500 MHZ for tracking; the C-hand FAN SO NG uses 4910- 5090 MHZ. 

(2) Given a slow build-up of either system by 
North Vietnam, uS electronic countermeasures can 
be deployed which should be effective. Both Navy 
and Air Force jammers (ALT- 6 family, QRC - 160 family 
and ALQ-49 ) ar.e ·available in C and X-band, however, 
they are not presently available in largg quanti ties 
and are unsophi sticated (e.g., unmodulated noise 
instead of modulated noise j amming ) . Better 

!5~ 
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d. It should be nc ted t!:a t t~e ·. :'l'..:mber 'Jf sorties 
required for t.he mining campaig!"l :s: 

(1) Le~s than or equal to the nwnber of "brc;c.i:
even11 sorties developed in the discussion c f t he 
MARKER SHRIKES, 

(2) Presumably- less than the -number of sorties 
required to produce equivalent :~terdiction if 
mines are not used. Thus, it would appear that 
such a mining campaign should be further examined 
as a complement to a MARKER SHRIKE or SARM attack 
in the SA-2 defenses and that it would be pre
ferable to a co~ventional attack on the northeast 
LOCs. 

8. (S) Changes in NVN Air Defense Network 

a. Introduction 

(1} It is not the purpose of this section to 
enumerate all conceivable changes to the NVN Air 
Defense Network, nor to predict the likelihood that 
certain changes will take place. Rather, several 
interesting changes will be discussed, implications 
of these changes on US losses will be analyzed, and 
possible countermeasures to some of these changes 
will be discussed. It must be emphasized that the 
expected effect of applied countermeasures, elec
tronic or other, is not to defeat a particular sys
tem, but to degrade its effectiveness. 

( 2) The oossible NVN Air Defense Network improve
ments listed he~e are grouped into three categories: 

L 

(a) New Systems Known to be Available. Con- . 
sidered in this category are the SA-3 (LO BLOW/ 
GOA) and C-band SA-2 (FAN SONG E/ GUIDELINE III). 
The introduction of new weapon systems could be 
interpreted as an escalation by the Soviets. 

(b) Missiles with Terminal Homing. As indi
cated by Appendix D, there is no ·evidence that 
the Soviets have missiles with terminal homing. 
Of the many possible Soviet uses of this guidance 
scheme, this Appendix considers the SA-2 with 
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by l:wcl. Although secondnry r oads provi ding alternate 
rout e:~ ar '.? no t 3hown, it can be seen that t he road net 
provides a number of opportunities for alternate rout
i ng. As indicated in TAB D, the system must be cut in 
at least six places f or interdiction. If weather, 
enemy defenses and the like, prevent re-seeding the 
short (20-30 mile) road segments involved, the number 

. of cuts required will increase. 

b. rhe TAC study referenced in paragraph 6 above, 
estimates a requirement for six sorties (loaded with 
BLU-31 / B, 42/B, 45/B, and 48/B) per road with a max
imum blockage time of 24 hours. The total monthly 
sortie requirement is, therefore, 6 •6•30=1080 
sorties to "interdict" the six routes (average Route 
Package VI attack sorties per month during 1966 were 
about 600). The interdiction thus accomplished is 
likely to be incomplete since weather will undoubtedly 
prevent the required daily reseeding. 

c. The monthly aircraft losses, assuming that normal 
dive delivery is feasible for all necessary munitions, 
from such a campaign are estimated as follows: 

, I ! 
I 

I 

I 
I 
I 

I 

I 
! 

I I 
I 

Mcn.thly Losses/thous Expected Monthly Sortie Rqmt attack sorties Losses 

I 

I 

fez: M~n!ng Observ. Pass. Observ . Poss. 
Route 1A+NE RR 360 20 10 7 . 2 3.6 
Other Routes 720 10 5 2.:.£ .l:..E. Total 1080 14 7 
Since the interruption of communications through the 
northeast road net and railroad has implications f or 
the total air campaign against North Vietnam as well as 
for the reduction in defense efrectiveness, these losses 
cannot be treated ent:Lrely as a cost of countering the 
air defense system; accordingly, the basic model of 
this appendix is inapplicable. 
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~ 
then, assuming that the anti-disturbance features of 
the mines will require exploding them in place, at 
least a six-hour delay could be imposed by the three 
BLU-31 / B mine blockages alone . To this would be added: 

( 1 ) Time to !.ocate and report the cut, or the 
loss of one or more vehicles on encountering the 
cut. 

( 2) Time to transport a clearing and re.pair force 
to the cut, ~f past experience h&s not led to assign
ing such a force to the SAM battalion. 

(3) Time to locate, dig doWn to, and explode 
located mines in place. 

g. The TAC study surmises that the maximum blockage 
time is likely to be no more than 2~ hours, especially 
after the enemy becomes proficient in countering the 
mines. However, a delay of six to 24 hours in moving 
the SAMs may be of tactical significance to reattack. 
The tactical significance of the site neutralization 
effort is less clear because or two major uncertainties. 
First, the amount of reconnaissance effort to locate 
new sites as they are prepared, and to keep track of 
those neutralized sites which are refurbished after 
the mines have detonated, might be beyond our resources. 
A significant number of sites which are not neutralized 
would negate the value of neutralization on others. 
Secondly, it is not clear that the enemy requires a 
prepared site for effective use of the SAM batteries. 
Although there is a need f or precise positioning of 
launchers and control units, the principal gain o~ a 
site neutralization campaign would be to deny the enemy 
t he protection of revetments and prepared AAA positions 
against air attack. Because of these uncertainties, it 
is by no means clear that these applications of land
mines are desirable, regardless of the level of air
craft losses involved. Rather, it appears that a 
more straight-forward use of the mine capability in an 
attack on SAM and other resupply would be more logical. 

7. {S) Mining the Northeast Land LOC 

a. TAB D is a schematic of the main rnads and rail
road connecting the Hanoi-Haiphong complex with China 
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fo r rapid :ncvement c f t he equip:nent :::..::. either d.irect i cnj 
f rom the s ite . 'l'hen i : would requi:-e about six r~a: ~~ 
blocks per battal~cn to i nterdict ~cad movement . A 
Tacti:al J:..ir Command. (TAC ) study• estimates t hat s ix I sort:.es l oaded: 

( 1 ) Fi ve a-irc!"aft with s i x BLU- 31 / B each, 

( 2) One aircr aft with one dispenser of BLU-45/S, 
two dispensers of BLU-42/B, three dispensers of 
DRAGONTOOTH (BLU- 43/E), 

could achieve a road blockage by mines on the road plus 
barrier fields extending across the road f or about 600 
feet on either side, with an expected number of about 
t hree BLU-31/ B i n place under the road . In addition, 
a number of BLU-45/B, BLU-42/B,and BLU-43/B would be 

1 on or under the road. Such road blocks could be emplaced . 
around the site area to exact attrition when the bat
t alion moves, to immobilize the battalion until an 
attack can be mounted, or ~o accompany a strike on 
the battalion. In this last case, at the time of the 
strike· on the l ocated battalion, mine road blocks could 
be emplaced with 36 additional sorties, to counter the 
customary North Vietnamese tactic of moving the SAM 
battalion immediately arter attack. If the blocks are 
effective, there would be a good chance of relocating 
the battalion within a short distance of the site of 
the initial attack, perhaps even in the original s i te, 
and of inrlicting further damage in a second attack. 

f. The critical factor in this employment is the 
rate at which the mine blockage can be cleared. The 
TAC study estimates that about six hours would be 
required to restore a road with three 750 pound bomb 
craters in it. In the case of bombs, however, the 
craters could easily be bypassed in open terrain in a 
much shorter time . In the case of mines , such bypassing 
would be hampered by mines which missed the road, and 
by the anti- personnel mine barriers which extend t o 
some distance on either side of the road. Presumably 

Headqu~rters, Tactical Air Command, Study D0 - 6- 80278 , 
"Tactical Employment of Aerial Delivered Land Mines (U)" SECRET, September 1966 
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~hrough observation of the rn~ne layi~g aircraft, the 
site should be effectively neutralized fer the life 
of the mines. Mine loca~ion and clearing operations 
are possible, sinc e the entry hcles of the weapons 
can be seen. However, the SAM battalion will be 
unable to be certain that ALL of the mines have been 
located, particularly if some c f the holes should 
be obscured by rain, wind, clearing operations on 
other mines, or the detonatio~ of the anti-personnel 
mines . Of possibly greater i1:.portance in l i miting the 
duration of neutralization, present mine fuze charac
teristics limit their effectiveness to about five days 
for the BLU-31 / B, about 10 days for the BLU-45/B, and 
10 to 12 days for the BLU-42/B. To prevent enemy 
recovery of the mines, self-detonation occurs at the 
end of effective life. This creates craters eight 
to 4o feet in diame~er, tl~ee to eight feet in depth, 
which will require repair, but also makes clear that 
the threac has been removed . To maintain full neu
tralization of a s~te, reattack will be required about 
three times per month. 

d. An upper limit on total mining sorties is now. 
readily estimated. To attack 152 sites with four 
sorties, three ti.mes per month, will require a minimum 
of abou~ 1800 sorties per month, and with an allowance 
of 10 percent for sortie wastage (aborts, missed targets, 
gross errors, etc.) the total can be round~d to about 
2000 sorties per month, and an ordnance requirement of: 

( 1 ) 24,000 BLU-31/B per month, 

( 2) 1 2 ' 000 BLU-45/B dispensers per month, 

(3) 12 ,ooo BLU-43/B dispensers per month. 

This may be v iewed as an upper limit, since crateri ng 
will make the sites less usable, and probably not all 
will be restored to use. 

e . Further reductions of SAM mobility can be attempted 
by mining roads. Analysis of this effor~ is necessarily 
somewhat conjectural, but for a crude estimate, suppose 
that the location of a SAM battalion has been fairly 
well established. Suppose also .that in the vicinity 
of t he site there are only about t hree roads suitable 
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weacon with a magne:ic ~!eld sensing f~ze, an anti- ; 
dis~ar~an~e f~at~~e . carr:ed i~ a dispenser and 
designed to pene:~a~~ about 3v inches bel ow the 
surface. Jisoensers suitabl e fo r multiple car
riage, 30 m:nes ; er a:spenser. Presumed ! oading 
( for analysis purp=ses ) - six dispensers per 
attack aircraft - 180 mines. The system is designed 
for low level delivery and the feasibility of using 
the existing dispenser :n a dive delivery has not 
yet been determined. 

(3) BLU-~2/B (WAAPM) - a 14t oz . spherical anti
personnel grenade which rests on the surface, and 
deploys trip wires out to 25 feet from the grenade. 
Fuzed by disturbance of the trip wires. Carried 
in a dispenser , 540 grenades per di3penser. Pre
sum~d l oading ( f or ~~alysis purposes ) - six dis 
pensers per a t tack aircraft - 3240 grenades . 

I 

I 

b . Consider an a ttack by f our aircraft, ~NO leaded 
with BLU-Ji / B, cne with BLU-45/B, and one with BLU- 42/ B. 
With a dive oombing Circular Error Probable {CEP ) of 
about 200 feet, and a SAM site diameter of 600 feet, 
about Bo percent (about 10) of the BLU- 31/B and 145 of 
t he BLU-45/ B should fall inside the site . A vehicle 
such as a missile transported on a single random pass 
through the interior of the site with a total track 
length of .1000 feet, will cover about 36,000 square 
feet of actuation areas a&ainst the BLU- 31/B (1 5 feet 
actuation r adius olus six feet vehicle width ) and 

. . 
about 6000 feet of actuation area against the BLU- 4)/B . 
Thus , ~here will be about a 0.13 probability of actua
ting any particular BLU- 31 / B, and about a 0 . 02 proba
bility of actuating any particular BLU- 45/B. Consider
ing the numbers of mines present, then, this single 
pass could be expected to actuate one of the BLU- 31/Bs, 
and two to three of the BLU-~5/Bs . Additionally, there 
would be large numbers of BLU- 42/ Bs actuated by the 
vehicle running over t ripwires, with consequent damage 
to motor rad:.ators and personnel on the vehicles. 

I 
I 

I 
! 

c . This level of threat against equipment which the ! 
North Vietnamese regard as highly valuable is no t likely I 
to be acceptable to them . Once the threat has become 
apparent to them, thr ough a f'ew initial encounters, or l 

;~ 
I 

I 
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( 2) When ~~e . 3A~ acti~i :y ! 9ve l tas ~een so 
reduced. :~ther attemo~s ~o eli~inate tte ~eT.ain
ing sites is probably not feas i ble. 

( 3 ) Attrition f or the forces attacking the .:)iJ.: 
sites is lower using SJ._J:{Jvl than .SHRIKE with the i•ik69 
warhead. 

(4) The reduction of the SAM activity level to 
sniping can result in lower attrition f or sorties 
other than the anti-SAM attack sorties, i f sniping 
itself is made difficult for North Vietnam. Snip
ing can be suppressed by avoiding the exposure of 
single or few aircraft groups. If a sniping policy 
is in effect, there is less chance that an SA-2 
site ~11 engage large aircraft flights. 

6. (S) Mine Attack ·on SAM Sites and Routes 

a. This section will attempt estimates, and indicate 
areas of uncertainty in analysis of the effectiveness 
of air-laid mines against SAM sites and movement routes. 
Subparagraph 5.g .(5)( b )* tabulates 152 SAM sites, 127 
outside the 10-mile circle around Hanoi and Haiphong. 
With 25 to 30 battalions, of which at most 12 to 15 appear 
to be active at any particular time, there are always a 
large number of prepared sites which are unoccupied. There 
are indications t hat the North Vietnamese use these 
sites intermittently, moving from one to another to 
avoid a static deployment, and consequent easier loca-
tion and attack by US forces. Aerial delivered mines 
offer a means to reduce this mobili ~· . A variety of 
mines are in development or early prod~tion, which 
5hould be suitable for use. The principal ones con
sidered her e are: 

(1) BLU-31/B , an 800 pound anti-vehicle weapon 
with a pressure sensing fuze, an anti-dis turbance 
feature and an actuat.ion co·.mting device, delivered 
in a dive, . penetrating six ~o twelve feet below the 
surface. Suitable for multiple carriage. Presumed 
loading ( for analysis purposes ) - six per attack 
aircraft. 

• s ee page H-35. 
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Probability of destr=yin€ a 5P~-site per 
SARH sort .:.e: 

• C::::.) . 002 . 14 .001 

Exnected number of SARM sorties per SAM site 
destruction: 

4-.3 500 7. 1 1000 

Total number of sorties per SAM site including 
four to eight conventional strike aircraft: 

17-34 2000-4000 28-56 4<>00-8000 

(3 ) The same remarks apply to the utilization 
of these conventional strikes as discussed under 
SHRIKE Mk 69 warhead. However, it is expected 
that the attrition f!gures for the attacking air
craft should be less using SARM, since SARM retains 
a respectable kill probability while marking the 
point of impact. 

1. Attrition predictions for an anti-SAM campaign 
using SARM are influenced by the: 

( 1 ) Launch envelore- launch is permissable . 
beyond 25nm ~d above 2;K 

(2) The SARM can out-duel the SA-2 when launched i 
between 10 and 15nm from the radar site. 1 

(3) The 360 degrees war~ing capability or the APS{1 
in S and L-band sets up a quick draw capability 
for the SARM launches. Thus, from an attrition 
point of view, an anti-SAM campaign with the 
Standard ARM appears to b~ more desirable than a 
campaign using the MARKER SHRIKE. 

j. The conclusions one can draw from this discussion are: 

(1) An anti-SAM campaign using SARM is feasible 
if the objective is to lov1er the SAM activity level to that of sniping . 
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( c ) I n order ~o maintain t he SAM activity 
at the sniping level, a con~inual sortie 
requirement using SARM exists. This sortie 
level is difficult to predict, but it probably 
is equivalent to the level needed to success
fUlly k.ill a F/ S every two weeks ( that is, put 
1 t off the air without necessarily :.nnicting 
permanent damage ) . The probability of killing 
a F/ S per sortie is . 006 x 0 .26. Thus, the 
expected number of sorties required per week 
is about 320 . 

h. Sortie requirements are now estimated for an 
anti-SAM campaign conducted by making use of the 
marker for SARM followed with a strike of four to 
eight aircraft usinr; conventional ordnance. The dif
ference between thir.. approach and the use of SARM 
alone are: 

(1) Destruction of the entire site is assured 
ror each successful SARM firing which is visually· 
identified. 

(2) SARM homing on a FIRECAN marks the site if 
it was launched against a FAN SONG. 

(3) The following lists these estimates: 

Sorties Required for an Anti-SAM Campaign 
Followin~ SARM with Convention~! Strikes 

. J,... 

Probabilit y c f F/ S acqu~s ~ tion per sortie: 

Lo 

. 006 • 7t; 
I • 

1.2. 
. 006 

Frc.habil : :y c f a succ ~:i s!'ul radar kill: 

. 38 . 38 

Prob~t~!ity of visually acquiring the marker: 

. 8 .8 . 5 .5 
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Sorties Reaui red fe r- an Anti-SAM Camoairn 
Usin~ SARM Alone 

Probability of F/S acquisition per sortie: 

Hi Lo Hi L.o 
-75 . 006 . 75 . 006 
Probability of killing a F/S: 
.26 .26 .26 . 26 
Probability that 

damaged: 
a killed F/S is permanently 

213 213 1/3 1/3 
Probability of permanently killed F/ S per sortie: 
. 13 .001 .065 .0005 
Expected number of sorties to permanently kill one FIS: 

7.7 1000 15 2000 
Number of sorties required to destroy 30 F/ S in a two week period: 
230 30000 450 60000 

It can be seen from the above that an anti-ShM 
c ampaign :1sing SARM alone is only feasible for 
high F/S activity levels. If it is desirable 
to reduce SAM act:vity to the sniping level, 
this can be dc·rte 1,.oi th the numb"er cf sorties 
indictited ir~ columns ( ·1) <md ( 3 ) of the above 
over 2 two:>-\o.'eek p ~riod depending upon the 
repairability cf a damaged F/ S. This is believed 
t~ be a reasona~~l e c):pec t ~d ~ut ccme of an anti
SAM campaign since v.'hile the number of sorties 
is Sufficient to kill all 30 sites, it is likely 
that F/ S activ:ty will regress to a low level 
before 30 sites are killed . 

'1 ~ 
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( 2) Pr obab j.l i t y of killi::g a ·radar, . 38. 

(3 ) Probabi l i ty t hat t he radar killed i s a FA~ 
SONG, . 67. 

Other relevant parameters are: 

(4) Total number of occupied sites, 30. These 
sites contain one:FAN SONG/site, but only half the 
sites are candidates for attack at any given time, 
since the other hc~f are either in transit, main
tenance, or being used for training and thus are 
not radiating. 

(5) Either one-third or two-thirds of the killed 
FAN SONGs are repairable in one week. 

( a) These parameters can be combined in a 
dynamic or time dependent model to obtain the 
required number of scrties as a function of 
time . Because of the length of ttme needed to 
to complete the analysis, the upper bounds to 
the number of sorties will. be obtained from a 
static model approximation. The parameter which 
will affect the number of sorties the most is 
the probability of acquiring a FAN SONG, which 
·changes from • 75 to .006 as the ant160SAM cam· 
paign begins to be effective. 

(b) For an initial sweep occurring over a 
time period not much larger than the repair time 
(one to two weeks ) , the expected number of sor
ties is computed in t he following: 

·~ 
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(2) T~ansfer -~ S~_q:y2 ~~ a different tar~et after 2.aunch. 

(a) Since an ant:-S&1 campaign using SARM _ 
wi ll f ace s~i~a.r p~oblems, it ~ill be assumed · 
that one-third cf the . successful firings will 
home on a radar other than FAN SONG. Thus, 
tne probability of a kill against FAN SONG 
~ill ·be 2/3 x .J8 = . 26. 

(b ) Since ~ost FAN SONG radar are collocated 
with several FIRECAN radars, it will be assumed I 
that the use of the SARM marker, followed by al( i 
strike with conventional ordnance, will destroY!! : 
a SA-2 site if the SARM was launched at a · 
FAN SONG, a radar was killed on impact, and 1 
the marker i s seen. The same values for the pro~ 
babili ty of visually acquiring the. markers as : I 
used in the discussion involving t he SHRIKE · I 
Mk 69 warhead, 0.5 and 0.8, will be used here. ; 

f. Since the successful SARM will not. destroy an 
SA-2 site, but will render it ineffective until the 
radar is replaced or repaired, a continuous campcign · 
must be conducted against SAM sites if only the ~ARM · . 
is used. T~o sets of numbers will be used to indicate ! 
the repairability of "killed" FAN SONGs. One set is: 1 

(1) 1/ 3 of the successful kills against FAN 
SONG are unrepairable. 

( 2 ) 2/ 3 of t :.1e successful kills against FAN 
SONG are repairable in one week. 

The other set interchanges the 1/ 3 and the 2/3 . 

g. The vari:>us parameters explained above can now 
be combined to obtain an estimate of the number of 
sorties and weapons required to conduct an anti -SAM 
campaign using SARH alone. The probability of killing; 
a FAN SONG per sortie is the product of the following factors: 

(1) Probability of acquiring a FAN SONG per 
sortie, .75 and . ~06 . 

SE~ 
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(b ) The number of sorti~s required where 
SARM is used initially followed immediately 
by a strike of four to eight aircraft carry
ing conventional ordnance. 

d. The probability of acqui=~ng a FAN SONG radar 
during a sortie depends upon t~e level of strike 
activity in the vicinity of the SAM sites, as well 
as the total number of operable sites in the area. 
Given the sensitivity of the APS-107A identification 
and acquisition system, it is reasonable ·to assume 
that in a dense SAM environment, ~ith a high level 
of strike activity that the probability of F/ S 
acqui sition is near unity. As the anti-SAM campaign 
continues and if it is effective, the number of F/ S 
radiations will decrease. Since this decrease ·will 
likely be the result of a policy change by North 
Vietnam rather than be related in a continuous fash
i on to the number of surviving SAM sites, a step 
change in the probability of acquisition will be 
·assumed. This lower probability will occur after 
say, N sites have been destroyed. The two values 
chosen for the probability of acquisition per sortie, 
0.75 for high level SAM activity and .• 006 for low 
level SAM activity, are the same as used for the 
SlnUKE Mk 69, warhead analysis. Because of the 
better detection and identification capabilities of 
the APS-107A, these are conservative estimates lead
ing to an overestimate of the· number of sorties 
requir_ed. · 

e. Although initially l~unched at a FAN SONG, the 
SARM may lose tr&c~ing of the FAN SONG and then r~
acquire a FIREC~N. Thus, although a radcr may be 
killed, it may not be a FAll SONG. Using t!'le NOTS 
estimatea fo= 1966 succ~ssful SHRIKE firings, 94 
targets killed were. F.tJ! SCNG '-.::d ~·4 tz.:-gets killed 
were FIF.ECtN. Alth~~gh tt= ~=t~~, ~r.~ :~dad target 
i~ unknown, the FAN SONG r~d~r j~ ~ ~ ~at€ a~ the 
pr:.::=-ity :.ar ~.::t f or SHP.:!:KE mis~~.:-.1~. ! : ~.! .:..:!.1 be 
assUl'led t!la t firi:1gs ~t FIRES!.~ RAD;.~·. s "-'"'re: 

(1) Fil-ings in the abse~=e of . ~ !-.N SONG 
emissions. oro at_ the en1 of ~isSi<"'r:s, 
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t hat 11 grain f~agments can onl y damage exposed I 
radar components (wave guides, cables ) and I 
antennas. How m~ch more effec t ive 13 grain frag
ments with a higher velocity are likely to be is 
unknown. The numbEr of hits on a F/ S antenna or 
van needed to prevent its use may be quite large. 
The calculated s i ngle shot kill probability, 
Pssk, f or SHRIKE in a loft delivery, taking into 
account only CEP and warhead lethality is . 8 · 
(Source-JMEM) . The kill criterion is damage 
sufficient to prevent the radar functioning sat~ 
isfactorily for at least f our hours. 

(3) The SARM warhead lethality data were com
puted using the radar van as the target for the 
blast and fragmentation, with the missile homing 
on the antenna mounted on t op of the van. For I 
t he predicted CEP, 21 ft., the conditional kill 1 · 
probability is computed to be about 0.98 f or expec
ted terminal delivery parameters. For a revetted 
van, t he single shot kill probability is estimated 
to be about 0.9. The probability of kill due to 
blast alone, Pkb, is about 0 .31. This value is 
obtained if the warhead is activated by contact. 

(4) This discussion indicates that the SARM 
may be considerably more effective in damaging 
a F/ S radar and associated equipment than the 
SHRIKE. The radius of blast damage is increased 
by abour 25 percent due to d~ubling the HE portion 
of the \1.-:rl! ~ad . The fragment J.tion portion has 
the capabi lity cf pelletrat ing the radar van with 
130 grain f ragments at an initial velocity of 
6000 ft / s 2r; . :·· n ~ !"1 e ether hand, a single SARM . 
:i.s not ':: apablt (...( destroying peri pheral eqUip
ment associated : '. !1 t :J e SA-2 system. Therefore, 
two cases wil~ r&. ~Aa~ined: 

(a ) The: n 4:··i:· t: r -: f sorties reqUired where 
SARM .is i... .s ed alo!!e, giving i t a probability 
of miss i on su.~ce::ss cf . 38 against a radar. 
Some of ~n ·~= ! d~.:.. .!'s Y.ill ed are not FAN SONG 
types~ <!!!a s~·nw c f t he killed (damaged ) radars are repai rabl ~ . 
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( b) The marker ~arheaa :s part of the main 
warhead. It achieves about !ive minutes of 
visible smoke through the addi tion of pyro
technics to the main warhead. 

b. Using the preceding characteristics of the SARM, 
an estimate of the numbe.r of sorties required to con
duct an anti-SAM campaign will be obtained. Because 
of the positive EDA, no missile firings should fall 
into the category UNKNOWN. Thus, us ing NOTS data 
for 1966 for SHRIKE firings, a reasonable upper limit 
for the missile kill probability is 0.38: 

Shrike Firings 1966 

Probable Kill Probable Miss r~e test 

38% 26~ 

Total Firings - 519 

The No Test category contains firings in which the 
target radar was shut down before impact, as well 
as launches outside of the SHRIKE launch envelope. 
Because of the larger acceptable launch envelope for 
SARM, there should be fewer launches in this category. 
However, the probable kill category for SHRIKE is 
probably overstated due to the. kill criterion used. 
Since these two factors tend to balance one another, 
the .38 value is considered reasonable for SARM kill 
probability. 

c. It is necessary to discuss warhead lethality 
in some detail because of the uncertainty that the 
SHRIKE warhead is sufficient to kill rather than 
temporarily damage a FAN SONG. 

(1) The SARM warhead, Mk 73, Mod 0 is a modi
fied TERRIER warhead, Mk 5 Mod 7. It contains 
105# HE and 112# fragmentation steel. About t wo
thirds of the fragments are 130 grain, the other 
one-third are 260 grain fragment s. 

(2) The SHRIKE warhead1 Mk 52, weighs 145#, and 
contains 52# HE and 93# of 13 grain fragments. 
From the discussion on the CEU- 24, it is obvious 
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(d ) Range t~ target :s determined 
cec~inatior. angl e measu~~ment ar.d the 
altitude. 

I 
b:,· the !· 
-·~c-·.,.&>~ c.__ .. Ci.J.. .... . 

I 
( 2) The s;.RM, by using a 1 ar ger motor, has J 1 · 

improved f light characteristics over SHRIKE . . 

(a) The SARM can be launched anywhere wi thih 
a frontal 30 degree cone when within range or 
the target. The missile guides all the way to the target. 

i . 

(b) The maximum range capability of the 
SARM is 6Cnm. However, .at this range there l 
is a considerably reduced probability of acqUi- j 
sition and target lock- on throughout the flight . · 
More realistic launch ranges are about 30nm . 
with a corresponding flight time ranging from 
60 s~conds for a 40K launch altitude to 150 
seconds for a 3K launch altitude . 

(c) For launches at or above 20K, the SARM 
has a "quick-draw" advantage over the SA- 2 for 
a launch range band of 10 to 151m. 

(J) The SARM has a method of providing a posi
tive BDA. The missile sends a signal to the launch
ing aircr aft indicating whether it is homing. If j 
it is homing, it sends the pulse train to the air- : 
cr aft . The BDA equipment in the aircraft then 1 . 
finds a radar n:2lse train which correlates with 
that sent by the missile. If they both cease I 
nearly simultaneously, a hit is indicated. If l 
the ~issile is homing at i mpact, but the radar 
does not cease nearly simultaneously, a miss is : 
indicated. 1 

(4 ) The warhead i~ a bl ast and fragmentation tYPe weighing 217#. 

( a) Fuzing i3 passive, active and contact. 
Passive fuzing uses the radiation source signal 
strength as i ts criterion . Active f uzing (VT ) 
is employed i f the radiation source Ehuts off. 
Contact fuzing is & back- up mode to insure 
activation of the marker. 
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5. (S) Standard Arm Mod G 

a. There are several significant differences 
between the Standard Arm (SARM) weapon system and 
the aircraft/SHRIKE combina~ion used in North Viet
nam at present . Deployment levels and dates have 
not been firmly established yet; however, it is 
estimated that t he Mod 0 version will be deployed 
during CY 67 , with Mod 1 and Mod 2 t) follow in 
CY 68. The present discussion is restricted t o 
· the Mod 0 ver sion: 

(1) The APS- 107A installed in the A- 6A and F-4D 
pr ovides detection, identification, and location 
i nformation to the bombadier/navigator or r adar 
pilot in each aircraft . 

(a) For detection, the APS- 107A has 360 
degrees azimuth coverage with a receiver whose 
sensitivity is 45 dbm. This sensitivity insures 
that main beam detection of a r adiati!'lg F:U! 
SONG B is limited only by the aircraft altitude, 
i .e. , detection of all FAN SONG radars which 

L 

are tracking the aircraft i s expected. The 
major side lobes · are detectable at a r ange of 
about 4onm. Back lobes are not detectable at 
useful range~ to target . 

(b) . The APS- 107A is abl e to discriminate on 
the basis of frequency , PRF, PW and scan modu
lation and present evaluated thr eat warnings 
to the operator. The system distingUishes among 
S- bar.d AAA, S-band TWS (FAN SONG) and S-band 
TWS with associat ed L-band gui dance for the 
present threats. (AI radars and C- band signal 
discriminativn is also available. ) The opera
tor monitors the signal being processed by the 
missile receiver prior to launch so that it 
can be compared with the threat selected by 
the oper ator . 

(c) The APS-107A provides a bearing accuracy 
in azimuth and elevation of 1.5 degrees for sig
nals in boresight. 
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o~v,,r,, cinco the C;,lY. cf the e•ms an . ln hout~ I 
~~ckar:e V! , and attacY.ing them ini ti~lly lmpli~: 
exposure to t~aVily defended targets. At le~st I 
the fi rE t fe• thousand sor ties attacking the I . 
first few hundred g~~s would suffer between 10 
and 20 los ses pe~ thousand sorties. 

(3) An Attack on ~d!GCI Sites. Although the 
number of these sites is only .about 150-165, 
the data of Appendix D indicates that t he posi
tion of less than 44 percent is known to within 
a radius of one mile. Over 50 percent have a 
position radius of accuracy o f three to five 
miles, which implies hundreds of sorties Will be 
reqUired to locate and destroy them. 

(4) Attack on Parked Aircraft. The orobable 
losses involved in attacking all airfieids con
taining MlGs woUld be on the order of the number 
of losses to MIGs over about half a year or mor~. 
Thus, from the point of vi ew of r educing attrition 
alone, this is not a particularly interesting 
course of action. However, from the discussion 
of attacking parked aircraft and the attrition 
assumptions, it is obvious that the exchange rate 
in attacking the fighters at Phuc Yen on the 
ground is initially superior to that involved in 
air-to-air engagements. Enemy reactions such 
as further dispersal, the construction of covered 
revetments (which become targets whether or not 
occupied), camouflage and t he l ik~, can be expec
ted t~ progressivel y reduce the advantage of the 
air-ground exchan-?e rat: ::·v~r the air-to-air 
€Xchange rat ~r.d evBnt~ally mak~ t he air-to-air exchange r ate s~perior. 

( 5) C ther -llif;.~ld T~r~et.~. The l arge number 
cf sorties !'P.quired to ne1aralize and maintain 
the neutralization c.f .s :: airf!eld by runway 
cratariiLg ot·:i·.> ' < ~2j· i::\'..:lv-:.::: ·=ttriti-:>n which i s 
significantly great~r than that whi ch would result 
from a t tacks on ~arxeri airc~aft . To a lesser 
degree, t his is als ) t rue of attacks en airfield 
faciliti es. Ho: . .-ev ·::r, the 1 a tter may become the 
preferr~d ai rfi eld ta~F ~ ts in t he ev~nt that the 
protection c f ~ar~t~d &ircraft is improved. 
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\vould ~=-esumably f :-2..l':>w t::e ;-.=.tt-:r:: 
observed :~~he s~u~hern :-=~te packages; 
a reduct:!.cn i:; SAM activitv . ~mile this is 
a desi~able end i n itself,~the resulti~g 
impact on enrcute l osses ~:-om g~s :~ 
unclear. The result :.n te:-~s of t te number 
of break- even sorties is !:nearly propcrt!c~al 
to the reduced p~obability of acquiring a SAM 
site. A second uncertainty involves the 
conditions required for initially stimulating 
high SA-2 activitY. If this can be achieved 
by the I RON HAND s orties alone, the estimate 
is adequate . If, however, heavy SAM acti v i t:: 
requires the presence of additional strike 
aircraft, then the attrition estimate is 
incomplete . 

(c ) It appears from this oversimplified 
analysis that a systematic attempt to destroy 
the SA-2 system using the MARKER SHRIKE cannot 
be rejected out of hand . Accordingly, further 
analysis of the detailed tactics, equipment 
availability, enemy reactions, loss rates, 
and similar factors affecting the suitability, 
feasibility and acceptability of such a 
campaign is required. The uncertainties as to 
SHRIKE effectiven,~ss, MARKER acquisition 
p~obabilities, enemy reactions, and aircraft 
attrition require further illumination before 
a systematic SHRIKE campaign can be recommended. 

(2) An Anti-Gun Camnai~n . If all 6300 ·guns ii 
North Vietnam were attacked · ~ith 10 sorties each, 
over 60,000 sorties or more than half of the 
available annual sortie effort would be required. 
Unless strike oilots are able t o determine when 
a true kill i s.made and thereafter diver~ to 
other guns, this sortie application will kill 
only 63 percent of the guns. I f 1966 grow~h rates 
are accurate, unimpeded resupply will add 1700 
guns to the NVN inventory every six months so 
that 3800 guns could be available at the end of 
a six months campaign solely devoted to flak 
killing. Doubtless, gun-crew casualties would 
prevent all of these guns from being effectively 
manned; however, with the growth in the number 
of AAA guns, the North Vietnamese have demonstrated 
their ability to provide a major increase in gun 
c~ews. Losses of US aircraft would obviously be 
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Losses: · Observ ed 

Possible 

120 

4.8 ;1 . 6 

~. 4 - 4.8 

180 

7 .2. - :;.4.~ 

3 . 6 - 7 ~2 ! 
! 
I 

The reduction in losses accr~ing to t~ e Anti- I 
SAM campaign was assumed t o be about 42 oercent j( ~r. 
or ior level of enroute losses ) of the nre-
attack attrition rate. !n order for the 
attack on the SAM s~:e to oroduce a net saving 

i 

in aircraft losses, the fcilowing conditions must hold true: 

1. The number of sorties in Route 
Package VIVI required, whether or not the 
SAM campaign i s undertaken. must be 
sufficiently l arge that the losses vlhich 
would be "saved" by the elimination of 
the defenses equals or exceeds the losses 
suffered in attacking them. This number 
of "break even .. sort ies is independent of 
which attrition assumption (o bserved or 
possible) is used and is as follows: 

,~,,~ 
~~_QJJ:~~j 

Marker Acauisition Probability 

1200- 2400 

50% 1800- 3600 

2 . Restoration of the SAM threat by 
repai rs or res~pply t o a level sufficient 
to increase losses must require more time 
than that required to fly the "break even" sort ies. 

( b) The major uncertainty attaching to 
t hese estimates (asid~ f:-om the rather large 
numb&r sumrr.ari zed in the discussion of inputs ) 
stems from enemy reaction to the attack. This 
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The observed estimate of f~ture att~~tion i s 
based on the observed Aprfl ~966 - February 
1967 rates for both Navy and Air Force "( for 
Air Force alone in the case o f RP VI heavily
defended targets ) adjusted as s t ated in 
the section on attrition assumptions. 

The possible estimate of future attrition 
is identical to that of the conservative 
estimate in Route Package I~IV in view of 
the slow and comparatively small changes in 
attrition rates in those areas. However, 
because of the recent reduction in Ai r Force 
losses in Package VI, a )Operce w .. decrease i11 
attrition (except for low altitude attacks) 
for Packages V and VI is made to reflect the 
possibility that .this attrition rate will 
continue in the future. The possible low 
altitude attrition estimate for these areas 
has been doubled to reflect the possible 
impact of increased gun density on the 
observed 1965 attrition rate. 

e. Discussion 

s~ 

L 

(1) An Anti-SAM Camnaign Using the Marker SHRIKE 

(a). · The bulk of this campaign would be in 
Route Package V and VI. In view of the fact 
that many of the sorties accompanying SHRIKE 
pathfinders would divert to targets of 
opportunity or secondary targets, the 
average Route Package V-VI attrition rate 
( 5-10 per thousand ) may be more realistic 
than that estimated for heavily defended 
t argets (10-20 per thousand ) . Neglecting 
enemy reactions and resupply, there are an 
average of 20 SAM units available f or attack 
in Packages V and VI . The dimensions of a 
Marker SHRIKE campaign against these 20 SAM 
units would be roughly as follows: 
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(n ) The r~le of QRC- 160 and ALQ- 51 in 
reducin2 attr!tion is most evident in the 
case of- los ses to SAM: despite materially 
increased enroute exposure, as previously 
indicated , 2A- 2 effectiveness does not 
appear to have increased. The impact of 
these countermeasures on radar-cont r olled 
gunfire enroute or over target is less cl ear 
i n that attrition statistics imply that 
radar-controlled gunfire has never been 
responsibl e for many losses. It may be that 
electronic countermeasures have been responsil:>l: 
fo r maintain i ng this si tuation despite the I 
increasing fire control radar order of battle j 
but this cannot be proved . 

I 
i 

(5) Attritic~ ?~edict:ons. In view of the 
dynamics of attrition rates i llustrated above, 
attrition predictions cannot be made with any 
degree of confidence. For the purpose of this 
analysis, the historical attrition rates will 0 

be used as a oconservative assumption and poss i ble ! 
e~cursions impli~d by t he data will also be used. I 
These attrit inn inputs are summarized below: I 

Losses per thousand . 

Tvoe of O~e~atic~s 
a ttack s orties 1 ° 

0bse~ved 

No attacks on de-fe-nses 

All ~A-2 eliminated 

MID threat elimir.ated 

Rf· I - IV 2 
RP V- \il .'!·Jerage liJ 5. n? VI h-:avily- I defended targets 20 10' RP I -IV - ·6 l.~i HP V- VI av~rage 6 
RF' V7. t:~avily-
def ended tar gets 10 6j RP 1 - IV c. 2' RP V- VI average 9 5 RP ·vi heavily-
dEfe-::ded tar gets 19 9 nro j_ -!V 50 50 i\F \i - VI 50 100 
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Ta:r~~T.: :::>ec , , 
Jan t., .., :eb S7 --

Yen Vien RR Yard 66 
Ha Gia POL 0? 

, - 2e 
Thai Nguyen P.R Yard 

75 16 
Thai Nguyen Highway Br. 16 
Thai Nguyen Supply Depot 

51 
Eac G:ang Bridge 

1 r:: I 

- --I Cao Nung & Vu Chua RR Yards 24 I 
I Viet ~ri RR Yards 

10 
I Lang Lau Br 

16 I 
Phu Due RR Yds 

16 I Var. AA sites pass. assoc. 23 
I With above I 

i Vinh Yen 23 I Ammo 

Xuan Mai I Barracks - - -B._ - -Sort:es sampled 15g 223 114 
Total attack sorties 250 556 162 I 

I 
I 
I 
I 

I 
I 
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targe ts were sllghted duri~~ December, Jan
uary, ~nd February (data for October and 
November is inconclusive ) . A samnle o~ 
OPREP 4 messages i ndicating continued effort 
against significant targets is summarized in 
Table 5. This sample omits wiLD WEASEL opera-

. tions and may omit some sorties against the 
enumerated targets or against others equally
significant. The percentage of USAF missions 
i n Route Package VI which reported encounter
ing AAA is shown in TAB :: for the period July 
1966 to March 1967. It can be seen that there 
is no noticeable down-turn in this index of 
exposure to the defenses. Similar targeting 
or exposure data for Navy operations in Route 
Package IV or Air Force operations in Route 
Package V was not derivable in the time avail
able for this analysis . 

(1) Some significant changes in tactics 
have occurred since October and have undoubtedly 
affected attrition. These include: 

~ Higher enroute altitudes for both 
Air Force and Navy strikes relying upon 
QRC-160, ALQ-51, and other ECM for protec
tion from SA-2 and radar-controlled gunfire. 

. · l Compression of TOTs in USAF Route 
Package VI strikes. 

l Slight increase in release altitude 
for Air Force strikes in Route Package VI . 

~ Increased flak suppress ion with CBU- 24 
(primar ily in Air Force strikes in Route 
Package VI ) . 

(m ) Since the most significant reduction 
in attrition occurs in connection with Air 
Force over-targ~t l 0sses i n Route Package VI, 
it is logical to attribute this t o the use of 
CBU-24 and to the other variations in over
target tactics . Expenditures of CBU-24, most 
of which ~ere for flak suppression jn Route 
Package VI, have been as follows : 
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( :4 ) ,·i~ c::an~e ::.2 fnd!.cate<i in Navy a~tritioh 1 

in Rcute ?ackage vr. For Navy or Air Force I 

operations other than those discussed above, 
sample sizes a!'e teo small to permit meaning
ful analy:5is. 

(j) Thesa recent changes in attack attri
tion are summarized below: 

Service Packaee Chane-e Factor 

I 

USAF 

USAF 

USN 

USN 

USAF 

USN 

I 
I 

~ ~ I. . 

L L_ 

Since Confidence 
VI 

I 

II-III 

IV 

v 

VI 

do'Wll 

down 

down 

3.4 

4.0 

1.5 

Up 2.2 

down 3. 7 

no change 

Sep 

Nov 

Sep 

Sep 

Sep 

Sep· 

99.5% 

97.5% 

75% 

90.% 

95% 

These attrition changes all correlate with 
the prevailing poor weather of the northeast 
monsoon. In the case of Route Package I, the 
consequent major increase in high altitude 

lffiQ-77 bombing was probably the most impor
t ant reason for loss reduction. The influ
ence of weather elsewhere is far from clear. 
For example, Air Force operations in Route 
Package VI have been flown over solid cloud 
cover which frequently precludes optically
controlled gunfire. This may have contributed 
to the past drop in losses and could resUlt in 
an increase in future months. However, AA 
gunfire in North Vietnam has resultea in few 
loss es above 4000-5000 feet in the past and 
the major change in RP VI attrition occurred 
in connection w~th over-target losses. Thus 
the influence of weather on reduced attrition is not obvious. 

(k) Revised targeting could have been 
responsible for the observed attrition changes. 
In the case of USAF targets in Route Package 
VI, it does not appear that heavily-defended 
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(g) A reducti~n •r Air 'Fcrce attack attr!
t .. on in Route Package V over - the :;@Jle per~oa 
has occurred and is st-atistically significant 
at better than 95 percent. confidence. The 
data is summarized below: 

Aor- Seo 66 Oc t 66-Feb 67 

USAF RP V Sorties 1811 2185 

Losses per thousand to 

Guns over target 

Guns enroute· 

MIG 

4.4 

2.8 

o.L+? 

0.4? 

0 .9 

All causes 7.2 1 • 8 

(h) Navy attack attrition in Route Package 
IV doubled after September; the difference is 
significant at slightly better than 90 percent 
confidence. However, the increase in Navy 
losses to gunfire (enroute or ove~ target) is 
statistically significant only at a low level. 
The statistics are summarized below: 

Anr-Seo 66 Oct 66-Feb 67 

USN attack sorties RP IV 4697 4123 

Losses per thousand to: 

Guns over t arget 

Guns enroute 

SAM 

All causes 

H-20 

' 
L L L L L . 

·-

. 
-

1.5 

0 .2 

1.7 

, . 

2.) 

. 5 

.7 
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(d) This data i s insuff:cient f or 
statisticallv- valid conclusions . In addi
tion to indicating the possible trend in 
futu~e Route ?ackage VI attrition, it also 
i llustrates c~e of the oerennial oroblems 
encc,untered i.!1 attrition analyses·. Five of 
the l osses in March were suffered i n connec
tion with the attacks on the Thai Nguyen Steel 
Plant, two of them over the target. Yet, the 
Thai Nguyen Railroad Yard, immediately adjacent 
to the steel plant was repeatedl y attacked in I 
January and February with no losses. 

(e) Air Force attrit±on in Route Package I 
has also shown a s i gnificant decrease subse
quent to November 1966. The relevant data is 
summarized below: 

. 

USAF RP I Attack 
Aor-Nov 66 Dec 66- Feb o? 

I Sorties 

Losses per 
27,471 7, 328 

thousand to: 

Gtms over target 
Guns enroute or unknown 

Attrition rate per 
attack sorties thousand 

1.4· 

0 .3 

1.7 

The differ~nce in over- all attrition is 
nificant at about the 98 pe.r ::ent level . 

0 .41 

0.41 

sig-

I 
I 
I 

• 

I 
(f) Navy attriti~n :n Route Packages II and 

III has been r£duc cd scrr. ?.what since September . 
There i s a 25 percent p:obability that the r educ-

1 
tion is due to sta~isti2~l f luc tuations . The 
relevant da~a is summar~ zed below: 

Anr-Seo 66 
Attack Sorties 13 , 91 1 
Losses per thous~1d 2.3 

H-19 
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oc t 66-Feb 6z 
1 

l 
6,050 

1.5 
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Aor!. l -
Ser>tem~er- .:6 

October 66 -
Februarv 67 

Attack Sorties j 863 1287 

Losses/1000 sorties to : 

Guns over target 13.5 1.6 

Guns enroute 9 . 1 3. 1 

SAM 

All 

3.2 3. 1 

except MIG 25.8 7.8 

(c) TAB B summarizes the trend in Package 
VI attrition of Air Force attack sorties . The 
reduction in over-all loss rates is statis
tically significant at better than the 99. 5 
percent level. This is also true of the reduc
tion in losses to guns over target. The reduc
tion. in enroute losses is significant only at 
a confidence level less than 90 percent . Accord
ingly, it appears that the reduction i n losses 
is not due to chance and occurred primarily in 
the category of over targe~ losses . This sig
nificant reduction in USAF Route Package VI 
attrition may be coming to an end as indicated 

· by the following preliminary data on strikes 
through 12 March: 

Attack Sorties 1 - 12 March 157 

Airc~aft lost 1 -1 2 March: 

confir med SAM 1 

gunfire over target 3 

enroute 2 

Losses per thousand sor ties 38 
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(b) Similarly, operations since 1965 have 
lareely avoided very low altitude ( below 500 
feet) exoosure in areas where defenses of any 
s ignificance l.rhere expected. Based on 370 
high-spee-j sor-:ies below 500 feet flown during 
1965, attrition ,.,as 57 aircraft per thousand , 

· exoosures.• Since that time, of course, AAA den
sity has significantly increased. 

(4 ) Attrition Trends 

( a ) The major uncertainty involved in 
extrapolating these attrition statistics to 
the future is that attrition has s lowly but 
steadily declined. This decline is undoubtedly 
due to a complex interaction which is only par
tially understood and which involVf!S improve
ments in ECM equipment, improved flak suppres
sion weapons, evolving tactics, targeting, 
enemy deployments, weather, and other facto~s. 
The magnitude of the reduction is illustrated below: 

Time Period 

1965 

3 1 J an - 31 Mar 66 

Apr - Sep 66 

Oct 66 - Jan f7 

USN/USAF 
Attack Attrition per 

Thousand Sorties 

5.1 

3.2 

3.2 

2.1 

I 
I 

I 
I 

TAB A is a lea~-c squares fi ·: of attrition rate I 
by r oute packar-::- I'·:r Ap:-i.l through December 1966. 

I 
(b) A most marK~d reduction in attrition 

occurs in connecticn with Air Force attack 
sorties in Rou-e~ Package VI and is summarized below: 

I 

' 

• CI NCPACFLT Analysis Staff Study 10- 66 . 
i 

I I . 
. , : 
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(d ) I~ terms o f loss cause and mission 
stage, Packages I through I V seem to fall 
into one category while Packages V and VI 
form another. The combined data is as fol
lows: 

Route Packages 
I-IV V-VI 

Losses per 1000 attack 
1.7 8. 5 sorties cause: 

Gunfire over target 73% 50% 

Gunfire enroute 20% 33% 

SAM 

MIG 

7% 1~ 

5% 

(3) Other Loss Rates 

(a) These loss rates are sensitive to the 
mix of targets attacked and tactics employed 
during the April 1966 through January 1967 
period. For example, Navy operations in 
Package VI emphasize coastal armed r econnais
sance and thus the Navy loss rate in Package 
VI reflects lower exposure to heavily defended 
targets. The following ·attrition data based 
on attack sorties only gives a more accurate 
picture of the true situation: 

Onerations 
Attack 
Sorties 

Losses per 
Thousand 

USAF Attacks in RP VI 
April 1966-J' anuary 1 967 

2988 20. 4 

USN day strikes in RP VI 
during 1965 excluding low 
level deliveries 

L L L L 
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Cause of Loss 

SA- 2 

Time Pe!'icd 

24 j;_U 65 
31 Dec , " co 

At Least One 
Aircraft Crew Member 

Lost ~ecovered bv US 

42 14% 

Other NVN Losses 1 Apr 

Route 
Package 

I 

II 

I II 

IV 

v 

VI 

1 Dec 66 

This data implies that, in terms of air crew 
attrition (for the duration of the war) 100 
aircr aft shot down by SA- 2 produc e the s ame 
aircrew losses as 148 losses to AAA. 

(c) Los ses to AA gunfire over target and enroute were as follows: 

Mission 
Attack Lo~~e:5 to Gu!1fire 

StaiZe USAF - USN - Combined 
Enrout e 9* 9* ( 18%) Over Target 41 1 lt2 
Enroute 

5 5 (38%) Over Target 3 5 8 
Enroute 1 6 7 (2lt%) Over Target 2 20 22 
Enroute 

3 ( 14% ) ~ 
-' __ Over Ta_rget 

18 18 
Enroute 6 .. 

6• (40%) Over Target 9 9* 
Enrout?. 

24• (40%) 21* 3 Over Target 27 9 36 

* Includes one loss of unknown location. 
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~ 
Route Number of Atta~k LQsses 

Cause of Loss Package USAF NAVY COMBINED 

Gunfire or I. 50 1 51 
Possible gun-
fi re 

Jul-Aug 65 

Sep-lJec 65 

Feb-Apr 66 

May-Oct 66 

Nov66-Jan 67 

l-28 Feb 67 

II 3 10 13 

III 3 26 29 

IV 21 21 

v 15 15 

VI 48 12 60 

( b) Over- all 3A- 2 effectiveness has remained 
approximately constant during the last nine months 
as indicated below : 

Engage. 
Engage- SAM Confirmed or Kill Missiles 
ments Fi r ing !'rob . Kills Pro b. per Kill 

6 12 3 50% 4 

84 168 8 }.~ 21 

46 72 9 20% 8 

373 598 11 3. 0% 54 

348 673 13 3. 7% 52 

49 105 2 4 .1% 53 

While neither SA-2 t:ff"ectiveness per engagement 
or missile fired nor nttri tion to SA- 2 has mar
kedly cha·:1ged in recent rr:c~1 ths, any increase in 
SA-2 effectiveness would have a greate r effect 
than t hat i~plied by the air=rsft attrition rate 
alone. The relevan~ data is sum~arized below: 
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liP l Sort••• . 18,. 1}9~ To t.&l Loe .. , 

" '-~ u,,., lo 2 
~--~- ~ 

ltPU Sort••• ~. lo6 fotel Loa-

liP lU lorttee 1)8 )) to&.al &.o, .. , 
1 '-ao4T 
1 GtiM .,...,.UI IWI sa 

•u "'"··· 1o 10 
t ot.&l "-"'' 

IIPY lorta.a 379 2)8 
tot&,J "-'"' 1 

' 
~......Ot 1 
~- --~ ... .. 
IQCO 

RPn Son tat 7l 7lo Tota l L.:: au r . c;,...qr 
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TABLE 4 

UDU!OW or Ul P'OIICI AnACI .aKT!D 

1966 

Jl&ll Ju.r 41&f s., Oet llcw 
loO?o ~2)2 s~ )9llo )61t' 2)~ 8 10 5 6 6 7 s s 6 ,. 

J 1 s 
1 

Jll U2 S6S 697 220 ~ 
2 1 

19 211 113 JIPo l5'J 191o 
1 1 

1 1 

.. 1 lo 111~ l~ 1JS 

102 l 2S 190 S97 soe SJO J " 2 2 1 1 1 J 1 

7'9 '-"1 ~ S97 7f) ..., I. u .~ !~ l .. 
' 8 < 

I. . 
2 
1 

H-13b 

1917 

0.. -~- , .. 
2861 2})6 21)1 

1 l 1 1 l 1 

127 n 69 

122 221 loo 
1 

... 1 

111 ' 10 

7~1 ZSl lit] 
2 

2 

250 SJ6 162 
" 3 
~ 

2 . 
2 1 
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s.:a.r 
G"DIYIOlf or lln .utJC& IOIUD 

1966 - "-F ,..,. .11&1 .... s .. 

.. 1 . '""' .. tot.al '-oe .. • "" 1 
8lo 17 ..... _..._ ~·~ ..... --"'-- 1 

IIIP U &on&.el U31t 1r7 1089 122'1 lOSS lalt2 
tow &.o'"' ~ 2 2 2 
c-~ 1 1 1 .. _ __, .. 1 1 1 1 •• 1 

lP Ul lo?tlel Ml 111~ 11118 1207 1509 1709 
t otal '-o•- .. 1 .. .. .. 
c~ ) " 2 2 2 c_._...,._. 1 1 2 1 .... 1 1 

IIP IY '""u• lSJ 1t27 ~lf nz ll2' 1926 
total £.o•- i 2 2 
~ 1 l 1 o_.-.,_. 1 .. ... Sonue 1 .., .. ... llo?t&ae If 119 167 looo 991 )11 
total LN-· l 1 .. 2 
c...or 1 3 1 

c;--~~-- 1 1 
SAil 
1110 

H-1 3a 

L 
! : 

L... 1... 

Oet ·-
' 153 

lt26 ?lit 
1 
1 

uaa lall 
lo , .... 
1 ·-2 
1 

m 
~ 

7111t 
1 
l 

1 

5'>1 205 
1 2 
1 2 

.... ' . 

1967 

0.. Jaa , ... 
5~ 28lt "41 

lo SS 2'12 2tS 
1 

lo2? 717 '"" ) 
) 

)It? I'll )., 
J i 2 

2 

3 

m 129 2U 
2 
1 -· l 
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( 2.) Ger:.~?!'&~. :Sas ed 0:1 :-.!;e OPF.EP da t a summnriz,~tl 
i:-1 Table~ .:, and :..:. • ::he a.: trl :1on of C1 t. t~ck :;or ti ': ~ 
f !'om 1 April 1966 to 28 Febr uar y 1?~7 ha~ b~~n a: !'oll:>ws : 

Route P-3cka~e 
Losses oer ·hou:and attack zor~i~~ . 

U" AF USN COMBINED ~ -I 
1.~ 0 . 6 1.4-

II 
1.~ 1.2 1. 3 III 

"2. 8 2 . 6 2. 6 IV 
2.7 2.6 v 

3.4 3.4 VI 
19.4 3. 8 11.1 

Over a l l 
2. 9 2 -J 2. 7 • • J (2) Cay~e o£ Lo~~ 

(a ) The losses involved in thi s attr ition 
rate wer e suffered as follows : 

Cause of Loss. 
Route 
Package N!JmQ~,r 

USAF ~t: Atta~~ 
NAVY 

~Q~~~~ 

All causes 

HIG 

3AM confir:ned 
& possible 

5~ 

L i..... - l L l. 

All 

V- iii 

II - III 

IV 

v 

VI 

H-13 

CO!'·m i NED 
1 ~ 5' -..) 79 214 

5 5 
1 5 6 

3 ') 
..) 

10 1 11 

Appendix H 

. l 



• 
L L . . I 

l 
1. 

( f) The uncertainties involved in this 
esti~ate are as f ollows: the probability of 
acquiring a FAN SONG is not independent of the 
number of sorties attempting to acquire a FAN 
SONG. For example, during periods of heavy 
activity, there are USUally no more than a dozen 
SAM sites active, based on all available intelli
gence. Significantly increasing the number of 
IRON HAND pathfinders searching for them Will 
probably reduce the proportion successful in 
acqUiring a FAN SONG. Secondly, enemy activity 
will probably reflect the degree of success in 
the attacks; as SA-2 sites are attrited, there 
will probably be less and less activity by 
the survivors . Thus the amount of effort to 
successfUlly attack a SAM site can be expected 
to increase t owards that typical of current 
IRON HAND operations in Route Package! through 
III. Finally, the estimated SHRIKE gUidance 
success rate, as previously noted, may be optimistic. 

(5) Conventional Air Weanons versus EW Sites . 
The data Cited in Appendix D indicates clearly 
that the number of sorties required to destroy an 
EW site i s axtremely high (well over 100) due to 
the target acqUisition problem discussed pre
Viously and the ease of revetting most of the 
Vulnerable components of the site. 

(6) Airfield Neutralization 

(a) Parked Air~raft. Based on PACAF 
estimates, 34 sorr.ies employing CBU-24 Will 
render approxima te2.~: 47 percent of the aircraft 
at Phuc Yen unflyablG.* Estimating the total 
number of sorties for eliminating all of the 
4o-odd fighters at this field is complicated 
by the possible enemy countermeasures such as 
further dispersal, evacuation, and the u~e of 
damaged aircraft as dummies . Neglecting these 
un~ertainties, three or four strikes of ]4 sorties 
each would be required to eliminate the air threat at Phuc Yen. 

~SEACAAL III 

I 
~E?gf 
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I 
I 
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( ;: ) 0f :!!e ! 7 ~-:E;:-ker · !'":e3ds u2eci in co~bat 
r.h t ·ou~h ~ 3 r~ bru::n:f -~ -::;:,7 . 'l2 coula no t be 
ro l l oWl·~d dw~ to wr:>;lt.h~ T', one \-Ta;, observed t o 
br: :1 dud . one impacted .:.hor t of the t arge t, 
and three were observed to i mpac: on radar 
vans (two FIRECAN and one FAN SONG). This 
is insufficient data to provide a useful 
estimate of Marker acauisition. In the 
absence of better da~a, t wo estimates of 
Marker burst acquisi t ion probability will 
be used: 50 percent and 80 percent. Based 
on these probabilities~ the probability t hat 
a SHRIKE!MK 69 pathfinder sortie will 
deliver its accompanying aircraft to an 
active SA- 2 site is: 

80% Prob 50% Prob 
Conditions Acquire Marker Acquire !-1arker 

Heavy activity 0 .17 0 .11 

t1odera te activity 0 .052 0.032 

SA.~ sniping 0 . 013 0.008 

The average number of SHRIKE-carrying sorties 
required to find an active FAN SONG is the 
reciprocal of these probabilities. Assuming 
four to eight accompanying conventional 1trike 
sorties for each pathfinder, the average 
numder of attack sorties which mu:-:t be flown to 
dP.stroy an SA-2 site is as follow~: 

Condit:~;;::; 
80% P:-ob 
A cg'..!i ~e ;.:e.rker 

50% Prob 
AcguLror; Martor;r 

Heavy activity RP VI 24-- 48 

~:oderate activity RP VI 77- 150 

SAM sniping 310- 620 

36- 72 

120-240 

500- 1000 

( e) These large sortie requirements serve to 
place four to eight aircraft over a successful 
SHRIKE iQpact. In the cases where no acquisition 
is achieved, the sorties initially committed to 
IRON HAND would presumably divert to other 
targets . In .Route Packages IV-VI this amounts 
to 25 . percent t.o ?? nP.r~,::on t. of t hP. ca5es. denending 
on c:ondi tior.s . 
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stems fro~ inadeauate warhead lethality, 
the Hk 69 Marker ·warhead nrovides a 
potential oppor~unity for - increasing 
effectiveness by coupling a heavy 
conventional weapon strike with a SHRIKE 
delivery. 

(b) The probability of achieving a 
successful marking of a SAM site is the 
product of : 

l· probability of acquiring a FAN SONG 

2 - probability of successful SHRIKE flight to target 

J . probability of visually acquiring the marker . 

(c) Based on OPREP data on USAF IRON HAND 
operations, the probability that an IRON HAND 
sortie will acqUire a FAN SONG and launch a 
SHRIKE is as follows: 

Mis sions 

I I 

! 

l 
j · 

Conditions SHRIKE 
Missions 

· Launching 1 

at FAN SONG Percent 

I 

Heavy SAM & US activity 
(RP IV- VI July 1966) 

Moderate SAM; light US 
activity (RP IV-VI, 
Oct 1966) 

SAM sniping; heavy US 
activity (RP I-III, 
July & Oct) 

33 

22 

173 

25 75% 

23% 

1 0.6% 
Given a SHRI KE launch~ the missile appears to 
guide to the target 2~ percent of the ti~e . This 
bas ed primarily on those occasions when the 
~adar ceased emitting at the estimated time 
of impact . A s~mple of 645 firing during 
1966 was considered. · 

i . 

/ s~ 
I 
I 
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' ·b'Jmbs ( 750 lb) wil:. ~ill a r adar van. on the 

average. The cri~eria for a 11 ki~l" i s damage 
sufficient to prevent radar ooeration for no less 
than four hours . ."· Therefore. this_ nredieted level of 
effec~iveness is not realistic f or ~ore than 
temporary neutralization of a SAM site. The 
data of Appendix D, while subj ect to uncertainty, 
implies that a.t least four and possibly more 
sorties are required. Accordingly, for this 
analysis, it will be assumed that four to eight 
conventionally-loaded aircraft are required to 
destroy a SAM site, neglecting target acquisition 
probletis. 

(~) SHRIKE with MK 69 Marker w~rhead 

( a) Total -FAN SONG -kills by SHRIKE are 
assessed by NOTS China Lake at 9~ during 1966.* 
Not only is this three or four t imes greater 
than the FAN SONG/ SA-2 battalion order of battle, 
but high SHRIKE expenditures during certain 
months correlate with large numbers of SA-2 
launches during the month and subsequently. Thus, 
while SHRIKE firings may temporarily suppress 
SA-2 activity, they clearly fail to ach.ieve a 
discernible long term reduction in SA-2 activity • 
. This inconsistency between estimated and observable 
results may be due to optimistic evaluation tech
niques or inadequate varhead lethality, or a com
bination ·of t he t wo. The MK 52 ·SHRIKE warhead 
contains 93 pounds of 13-grain fragments. As 
indicated a~ove, t es t s of the CBU-24 indicate that 
11-grain fragments fail to seriously damage radars. 
The s lightly larger 3nd higher velocity fragments 
f rom the SHRir:E warhead undoubtedly will be more 
effective, but it seems likely that they will not 
permanently disable the FAN SONG. The positive 
destruction of a significant amount of the equipment 
in a SAM site is undoubtedly more damaging to the 
NVN air defense capabili t y than the destruction of 
some radar comnonents such as an antenna. The 
personnel, mobile equipment, and radar vans ar~ 
critical items whose entire replacement is difficul~. 
If, as seems probable. SHRIKE failure to produce & 
noticeable se:ni-permanent effect on the SA-2 defenses 

•NOTS TP 4171 No. 7 "SHRIKE Firing Summary No . 7 1-31 Dec 1966." 
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/'~~conduc~ed a~ai~s: s 2i~ula:ed surface- ~o-air 

missile ir.s~allation . The re:.ul.~in~ dama~~, 
indica~ed b~ low. i3 es~imat~d ~~ ~~in~ ~inor. 
The six e} ~c tronic equipment v;.., rt:: in thr: 

L L . 

target array ·~~~ re not penetrat~d by t:h~ 
fragments. Three parabolic antennas rec~ived 
18 fragment hits . b~t none i n a location that 
would have damaged a vital component . One 
van received a direct hit ty a bomblet which 
blew an 8 inch hole in the van side constructed 
of 3/16 inch mi ld steel; an electronic console 
approximately one foot below the hole suffered 
no apparent damage, The coaxial cable lying on 
the surface of t he ground and linking the va~~ 
received a near miss . (about 4 inches) which 
severed the majority of the inner cables. One 
simulated SAM missile was struck by three frag
ments from a bomb which imoacted within four 
fee t; t wo of the three fr agments penetrated tte 
missile. 

(2) The use of the MSQ-77 for attacks on SAM 
sites was not anal y zed due to the following 
uncertainties which are primarily tactical 
rather than analytic in nature . The CEP of 
300 to 400 feet demcnstrated in South Vietnam 
for ranges up to 50-60 nm (USAF Tactical Fighter 
Weapons Center Bulletin No. 8 , 28 October 66) 
and the inherent accuracy of l mil in azimuth 
apply to single aircraft, or aircraft in t ight 
forma tion, making a relatively len~ straight 
and level run in on the target above the line of 
sight. This degree of accuracy implies large 
force levels for attacks on most SAM sites . In 
order to ~~ply this tacti :: to 3 .PJ'4 sites ~ at 
l eas t some a f whi~h are pres~ably occupied~ 
it is nece.:sar y to assume ECi·! neutralization 
o f the SAM site. However . the QRC - 160 is 
e ffective pr ima~ily for fo rma tions of aircraft 
with rather loose spaci~g in ter ms of MSQ- 77 
tactics and all ~ ::.::uning is subject to ··~urn
thr ough" as range to the vic tim r adar approaches 
ze ro. 

(3) Visual Atcack on an SA-2 Site . The Joint 
Hunitions Sffectiveness Msnual estimates that 
two F - 10 5 sor ties , each loaded with six H-117 
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( 3) Targe!s ~aec~atel~ Lo=~~~d. :he AAA and 
.'3AH site order of battle are; '.·.'ith ~he exception 
of a numbP.r of 1965 pilar; repcrt~ of flak, 
based entirely upon. photographic data. For 
immobile installations such as the l~rgely
unoccupied SAM sites, this prc vides pinpoint 
target location accuracy and, more i~portant if 
visual·attack is involved, photography for pilot 
briefing. Where t ransportable t argets such as AA 
guns are involved. the adequacy of t arget location 
is in part dependent upon the da.te of the photo
graphy. As indicated in AppendixD, a sampling 
of the AAOB showed that the majority of the 
photographs involved were six or more months old. 
Targeting these guns on the basis of dated photo
graphy would be dubious. The radar and SAM 
battalion portion of the defense system is based 
on a combination of photography and SIGINT. As 
shown by Appendix D ~ only a third of the SAM, 
EW and GCI radar J oca tions ·are based on photo
graph)", and like the AAA photography, a large 
fraction of these photographs of the inconspicuous 
EW radars are normally unsuitable as a basis for 
visually-directed attacks because the locati'on of 
the radar itself is conjectural. Even in the case 
of the more obvious GCI-c.apable radars, not all 
radars have been detected on photography. Filter 
centers possess few distinguishing ~xternal 
characteristics; as a result, most photographic 
identifications are debatable. 

c. Sorties to Destroy a Target 

(1) Weapons and Tactics not Considered. The 
CBU-24 was not analyzed as a weapon for destroying 
or inflicting damage requiring significant repair 
(as opposed to neutralizing ) of SAMs, AA guns. 
GCI radar, etc., because the available data 
implies that it is primarily an effective 
neutralization weapon. In the t ests conducted 
by APGC (APGC-TR-66-56 Subject: Engineering 
Evaluation .c·r the CBU-24/B Aircraft Li~penser and 
Bomb (U) September 1966), it was founc that none 
of the 11-grain ball fragments in the BLU-26 
bomb could penetrat.e 3/16 inch mild steel, les!• 
than 18 percent could pene tra t.e 3/ 32 inch mild 
steel. and less than 29 percent could penetrate 
1/16 inch mild st.eel. One of the tests was ' 
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( a ) Increase in CEP. 

I (b ) Inhibit location of hard-to-find targets. 
I 

(c ) Prevent very low altitude attacks. 

Because of these limitations. this analysis 
should be interpreted primarily as an indicator 
of the types of destruction campaigns which are 
undesirable and identify courses of action which 
possess sufficient promise to warrant, not 
execution, but rather further detailed tactical 
and technical examination. 

4. (S) Parameters of the Base Case 

a. N~ber of Targets 

(1) Total Order of Battle and Growtb. Table 1 
summarizes the number of defense targets available 
in North Vietnam as of early February 1967 and the 
growth in this target array during 19~6. !his 
growth is a net increase and reflects an unknown 
amount of target destruction, particularly in SAM 
firing units. The SAM firi~g battalions are not 
necessarily all located in known SAM sites; during 
anY. given day no more than half of the firing units 
appear to be active (and thus presumably at some 
located or unlocated site) and there is usually a 
substantial degree of uncertainty attached to t he 
loca t ion of any active unit. Fighter aircraft 
targets and airfields are summarized in Appendix 
D and Table 2; grow~h rate during 1966 is unclear 
due to rotation be t\oTeen airfields and uncertain logistics. 

(2) Targets Ins ide s~nctuaries. Table 1 
indicates t hat thP ~ajority of the defenses are 
in· Route Package VI, which contains two major 
sanctuaries and a buffer zone beside the Chinese 
border. As indicated in Appendix D, th~ buffer 
zone order of battle is subject to substantial 
uncertainty and will not be address~d here. The 

·approximate percentages of the order of battle 
insidP. the Hanoi-Haiphong 1~-mile sanctuaries are j . indicated i n Table 1. 

I 
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(b) :..;,,n ,,-v r ... _ ... .::>.,.; .... - :.;_:::l·ng J~·1EH ,_·n ..... _ut:s. 
: • ...4 ·' Sf .J .1. :( '-- --· 1C.. • u 

~nd a payload of sill ~:~: 52 ( 500 lb) bo:nbs. 
t he sorties to neutralize the airfield 
runways for 12- 24 hours are as follows: 

Airfield Phuc Yen Kep ::ien An Gi@ Lam Cat 31 

· ~unway width 250 

~orties per cut 5 

Runway length 9170 

Cuts reouired 4 
(MIG 21 "with 
2500' take- off) 

Multiplication 1 . 4 
f act:or for 50% 
prob. all cuts 

80% prob. all cuts 2.1 

Total Sorties req • 
. 50% prob neutralize 28 
80% prob neutralize 42 

155 

4 

5975 

2 

1.0 

1.7 

8 
14 

150 

3.8 

5900 

2 

1 .0 

1.7 

8 
13 

90 

2.4 

6900 

2 

1. 0 

1.7 

5 
8 

(c) Other Airfield Facilities . Based on 
3EACAAL I, and a sortie loading of six M- 117, 
sorties r equired to produce significant 
damage to other airfield facilities to Phuc 
Yen are as follows: 

Target 
P ercenta~of 
iQ! 0 

Damage 
2Q! 

Hangars 4 8 14 

Support B1dgs 16 32 55 

Barracks 15 30 50 

(7) Attacks on Guns . The JMEM estimates that 
10 F-105 sorties, each loaded with six M-117 
bombs, are required, on the average, t o destroy 
a howl. tzer. 
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170 

4.3 

7900 

3 

1.2 

1.9 

15 
25 
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I 
I 
I Figh:.::!' 
I 

Fighter I f..ir~ i eld ::l<: 0 :~ q 

I ---
Yunnani I o· v . 

I 
• !'lUC -e:l 

Kep I 
I Gia Lam 
I Cat Bi 

Kien An 

Hoa Lac 

'- L _ L L L L L 

.:. - .. -· - ~ _r .. .=,!.. .:. c:. 

~nd ·::;~ i !'! i-= 2.d ~=rg-=~s 

03 :.'.lmvay 
~':'i:: 'i0t:.7 Di:::e!'l::io!!s G , = 

32 immaterial 

44 9170 X 250 

15 5975 X 155 
15 6900 X 90 

2 7900 X 170 

5900 X 140 

7800 X ? 

H-5~ 

3t~tuc: .. 
CHI COl~ 

sanctuary 

s anctuary 

s anc t uary 

s anc t uary 

s anctuary 

s anc t uary 
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Defense 

Filter 
Centers 

"- L . L L... 

T/d)J.i: ! 

Order of Bat tle :5 wr.:r.ar:,· 

Feb 1967 
OB 

RP I - IV 2 

RP v l 

RP VI l ... Hg 

All NVN 4 + Hq 

L 

~-J i thin l Onm 
Haiphong/Hanoi 

1 -+ Hg 

1 + Hq 

Growth 
During 19?6 

1 

1 
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Order o.:' Rattl e Summary 
ll~fen~e ?eb l967 i''i thin lOnm 

OB Haiphong/H.:moi I· LAA/MAA :-:p I - IV 2010 
980 

' 
Guns RP V 577 195 I 

RP VI .3Z.Q.: ~ (34%) · ~ 
All NVN 6348 1282 (20%) 3464 

SA-2 Sites RP I-IV 44 
35 

RP V 7 
6 

RP VI lQl ~ (25%) !ta. 
All NVfl~ 152 25 (16%) 89 

SA-2 Bn RP I -IV 6 
3 

RP v 3 0 
RP VI 16-21 .s: (approx) .2:.2 
All NVN 25-30 5 (approx ) 8- 12 EW/GCI RP I-IV 6~ 

P.P v 14 
RP VI 2!;1 zz. (40%) 
All !IVN 2.4-6 27 (19%) 71 

FC Radars P.P I-IV t,9 
49 

RP V 26 2., _, 
RP i'I , ~ ? 

2.3 (55%) ~ 
~ 

All NVN 227 73 ( 32%) 192 
·-

s~ 
H-5a Table 1 t o 
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]. {C) Limi t a t ions. In addition to t he obvious 
uncertain ties i mpo!;ed by t he enemy or inherent in 
the nature of exis ~ing comba t s tat istics, t he model 
and the basic assumpti ons have a t least the following 
weaknesses: 

a. The acceptabil i ty of loss~s varies from that 
implicit in the mode l when very small or very large·· 
losses are involved. 

b. The model ' is static; the real . world is dynamic. 

c. Indirect effec t s are not reflected. 

Of these limitations, t he las t ·is the most severe, 
because indirect effects which are not precisely 
quantifiable may outweigh t he direct effects of 
attrition. The po~ential indirect effects by type 

· of defense are as follows: 

+ 
L 

(1) ~ . 

(a) Jettisoning of bombs . 

(b) Requirement for MIGCAP. 

(~) ~ 

(a) Driving pilots down into AAA envelope 
in the absence of effec t ive ECM equipment. 

( b ) Requi rement f or higher weather minimums 
in the absence of effective ECM equipment. 

{c ) Requi rement f or IRON HAND missions. 

(d ) Diversionary effect on pilots. 
Increase in CEP and gross errors. 

(e) Requirement for ECM miss i ons. 

(f) Reduced use of ·B-52s, ~t~. 

( g) Reduced true armed reconnaissance· 
missions. 

(u) Eliminated U-2 miss i ons and significantly 
attrited high altitude drone missions. 
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act: i~ved t.::,· ~ ~- :o.cY..::: 'J:'"l ciefer:s-=: . -::-. -:-re ·,.!i] l -
ev~ntual:y :ome e :i~e when :~e to~al a t trltlon 
is ~educed acd it is tterefore a~~eys desirabl e 
to attack defe~ses. 

(1 ) Attriti on in a ttacking a defense unit will be equal ~o . or greater :~an, :hat ~ormally 
experienced in the route package where the 
defense unit is located, unless significantly 
different tac tics are used. · 

( 2 ) Attrition after all defenses of a given 
type are destroyed will be as follo'trs: 

Defenses 
Elir.ina ted 

SAM 

Es timated 
Attrition Rat'= 

Existing attrition t o guns 
over targe t plus enroute 
losses to MIGs 

l 

I : 

Guns 
South Vietnam attrition rates , 
pl us enroute loss es to M!Gs 

MIG 

.. : c. Sortie Assumptions 

Existing attrition to other 
defenses minus MIG l osses 

( 1 ) Total attack s or ties available are between 
6 .. ooo and 1'+, 000 pe·r month dependin~ upon weather. 
lSorties reouired to attack a defense unit are 
analyzed in 'subseauent sections.) 

d . N'..l:~ber of' Def~nse Unit~ 

(1 ) The ini tial number of defense uni~s is 
given by the current order of battle . 

(2 ) The rate of replacement of defense units 
will be tha t implied by the growth of the NVN 
order of battle to date, unless a sustained 
interdiction campaign is undertaken in th~ nor thF7a;. t . 
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~hereafter are ~ess ::-:an :::ose - '1!_n1~:: ·~..·ould be 
suft'~red in t te sbsence of :he a-r.r.ack. An over
simpJil'lt .•d W<J.Y of expre:.sing this is that :he 
de ren5e:; should be systematically destroyed 
whenevP.r : 

AS 2, as ( n-rn) .,. Jt-::/ 

where A = attrition rate i n the absence of a 
defense destruction campaign 

3 = total sorties 

a = attrition rate in ~tt~cking d~ f~n~~;. 

s = s orties to destroy ( rath~r than 
neutralize) one defens~ unit 

n = initial number of defense units 
I 

n = defense units introduced 

A'-- df f attrition rate after all e enses o 
a given type have been destroyed 

S'= sorties attacking other than defense 
targets 

All terms in the inequal ity are, of course, taken 
over the same time base; this time base must be 
chosen in the light of the implication of the values 
of the various terms. 

If the en tire ·air campaign is cons ide red, then the 
sorties attacking the defenses (sn .,. sn) plus sorties 
attacking other targets ( s') must be equal to total 
sorties (S) . If, however~ only a portion of the air 
campaign (perhaps operations in Route Package VI) is 
examined, then the model is meaningful pri~arily if 
it is assumed that a given number of sorties vrill be 
flown whether they attack the defenses or attack 
other targets. I f this frame of reference is used, 
then the equation gives the number of sorties which 
r.~ust be flown in the restricted portion of the 
cam~aign after the defense campaign in order to 
provide a net decrease in total losses. In the 
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l. (3)-~ot,-~d!l:tion • ~ · ~ ~ ~-, ~ · _ t 
a . .L ~1s app_nalx pos ~.-UJ.ates an overs L.pJ.l_ .._:a ... :::l:lr:.:. 

for determining those cases when it is undesirable to 
undertake a defense destruction ca~paign. This mode[ 
n~c~~sarily ignores indirect e f fects of the defenses! 
and there can be cases where these are more i~portant 
than the dir ect effects. A. base case r~ores~nting I 
capabilities in the near future is examined and the .,. 
effects of the fol lowing potential excursions from . 
the base case are analyzed: 

(l) Standard ARM Mod 0 . 

(2) Uss of l c..nd mines against SA- 2 s ites. 
(J) Use of land mines to interdict resupply routes. 

(4) Improved enemy surface to air missiles. 

c. In order to carry out these analyses. it was 
necessary , among other things, to predict attrition. 
In t he course of the analysis leading up t o th~ 
attrition predictions, it was determined that 
statistically-significant variations in attrition 
( large ly downward ) had t aken place s ince 3ept~~ber 
1966. These downward varia tions existed evc.:n when 
high threat areas ( such as Route Package VI ) w~re 
exa~ined. Thev do not aooear to have stemmed from 
the avoidance of heavy defenses. As a result, a 
prediction of a~trition in the face of increasing 
enemy defens e strength was impossible and the 
credibility of t he results of an already-over
s implified model was strained even further. 

2. (C) The f-iodel and 5asic Assurop~ion~ 

a. The Model. Neglec t ing indirect eff~cts. i t 
becomes desirable to attempt to destroy the enemy 
air defense system, or a par t of it, if the lo5ses 
s uffered during the a ttack on the defenses and 
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·~:.i: App~ndix ~nc.ly z~s present and p:-edic":~d attri
'.i ·:::>< and uff-::n~iv~ ~ffectiv~!1e~s. It i~ :;ho·.m that .s 
:ignific~nt ~nd majo~ reduction in Air Fore~ ;~tri~ion 
L1 F.out~ ?ack:ge VI h:~ occurrgd :: i:lcg Octob~r 1966. 
At tack~ on t!':':' '::A-2 : y ~tgm~ t hg Ei·iiGCI :1etworlL &nd thg 
MIG ~hreat are <:>xarr:i.:1ed in tgr~:: cf force reou1.r-=ment .~ 
a nd exp~('ted a~trit:!on . The r~:ult~ of t his ·~xamina
tioq ar~ ::o om~"-'hat i:1co!'"~clusive but ~ugg9~t that a sys
l '?m&tic attack on tte ~ir defense sy!t'?M is not ~ar
r:::.rltP.d a t r.hiz: ;irng . nowever, th':' possibility of 
attacking ~he SA - 2 ~Y~tem u~ing ~ith~r .3HRIKE with a 
;.;arker tvarh':'ad or 3 tandard ARM, both follo;..'~d up by a 
conv~ntional hltack, may deserve d~tai~ed op'?ration&l 
:-t.ndy. Att.acl.: with s.ir delivgr~d 1and :nin~ :' 'Jn .·:f.. <? 
. · .it.0~ doe!': not ho.vC! an obvious payoff but:~: . <-att"':~pt 
to i c1 ter !':=rP with e: i r defense ( ~nd o ttl~?.r) f' '~ ~upp f :; L; 
miu i :1g i!1 the nor thc;a: t lines of co'Tlrnunicc.tio!'l:. i.:: no t without merit. 
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3U'lC ~ : a:1d t-he T JCC . 
~~ bc~t s s rv i ces . 

::. 

(~ ) ?usion &~ t he TDCC c.nd ac. :~ i r.:=r:hange 
:.en.•:e:1 : he I DCC c.:td NTD3 and : !':~ T.!,.OC ~=.Y.e 
~lace =.s : n the manual i~put phase ( parag~aph ( l ) 
above ). The CP-8 18 comouter c.t 'IACC C:J3 ) ':! i ll 
p~rfor~ t he TADIL 3 ( JC3 Pub lC) to BUIC II 
format :ranslation for data from IRON HOR2E 
a nd the TDCC and the inverse ~ rc.nslation f or 
da t a from BUTC I I to the TDCC. (3ee Sxhibi t B) . 

_. (U) Th e clans/ sceci!ications submitted by Navy/ Air 
~~~ ~~ ~~~A ·rc "orc~ont' v ·ooing e'!al·ua•od fo r concu~~onco · '-'·!·- ·· ··- = - . -- - · .l.. J - -· l · - . · ·-· -

0r ·~ c ~~m~nt by the servic es/ agencies concerned. Although 
~o ma j c~ unre s olved hardware probl ems ~xist , ther~ a re 
~ rq ble~~ i~ d~v~lop:ng compa t itl~ compu:er p~ograms. 
Pric~ i t~ action ( both industrial and service/ag~ncy ) wil l 
oe l r ?quir~d i n order to insta l l and activate th~s e 5ys 
~ ~ms ir. a timely and effec~ive manner. Additiona l _y . an 
~x~cut iv~ agent i s reauired to resolve differ~nce~ and 
instiT e tha t &ll portions of these ~ystem3 are being 
pr oper l y e:xpedi t ed by the respons i ble s erv ice/ agency . 
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syh 
Ce:::ral (TDCC)/Beach Suffer and T~~tical Air 
Operations Center (TAOC). 

' ( J~) EUIC II/ IRON HORSE/ MTDS da.ta will b e i nter-:chan~ed with HTDS via a ~rADIL A data link t o l!TDS 
.equipped ships in TF-77. 
I 

b. Data Flow 
I -
~nputs to the Air Force BUIC II sys~em will initially 

be manual {July 1967) and then automa~ic {November 1967) . 
The! interf ace of systems will be as described below 
duri ng these two phases of DUIC II inputs. I 

( l) Manual Input Phase: July 1967 

-(a) All data other than local radar will be 
input to the BUIC systems manually via punched 
cards. IRON HORSE data will be punched out on 
paper tape at TACC{NS ) and converted to punched 
cards via an· IBM 047 tape to card converter. 

(b) Data interchange with TACC Udorn will be 
voice crosstell. 

{c) IRON HORSE data will be fused with the 
l.fTDS and NTDS data in the TDCC CP-808 computer. 

{d) The- NTDS will receive from the MTDS TDCC 
data on those tracks which it does not hold or on 
tracks which it holds with a l ower track quality . 

(e ) The MTDS TAOC will also receive track 
data from NTDS. 

(2) Automatic Input Phase: 

(a) Radar .data inputs to tqe BUIC System wi ll 
be automatic by Aug 67. Other inputs such as BIG 
EYE will continue to be manual pending Air Force 
modification of EC l21Ds or the replacemen~ of t he 
EC121D aircraft with EC121H {ALRI). IRON HORSE 
data will be automatically input to t he BUIC System 
and fused by Nov -67. TACC Udorn and TACC (NS) \.,rill 
continue to exchange dat~ via the data l i nk. 

(b) The f used BUIC/ IRON HORSE data will be 
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:: ·.: -:·.:::at:.-: :a-:::~-::a~ c- ~r.t!':.2. ::-data ;::-:~~~.=::.::g.:::~::!!'!: 
~~ ~=u~heas: ~ .=:ia. 7h~ ~-=- =- i~e Tact:.:al La~a S;~tem 
: :-::.:..'.:) ar.d : t <? !:.::vy Tact:.:a.::. !)a ta S~·.=:t:rn ( ::T:!:S s.re i~ter

·:'aced cy mear.s :-:- the M!D~ :-.::.:t ical ua ta C~l'Tlr..l:: ~ cat: :::s 
··- ... r -.. ~ ~ ( .,..DC'"' ' ~""'o,..e "-- ... eoui-omenr r- - -.. th'"- '· ' ~· ~ ':-'.; - - 1.4- ~ 0

J J • • .1• - • ..:. .::: ::;. • . - • - • . .. - .1 ~ • - • \,; " • • 

;: ., .. " :· 'T':; "'t:~"''=~·, : .ata ~ .. .,.~em ; on-J..C - i/G.':::f. - 'i l,' --; o~ ~ .. i -or_ . . • _ ..... _ ... -- ...... ..., - .. : - .... - ,;::J_ - - -" . - .... .. -· ... __ 
f' .:-;cc·u ~~ ~ th i·1'I'DS/l\1'DS and IRON HO?.S£ ( :;1). C.xh i t::.: :.. 
u! :.r- 13~·:-: ~h~ element-2 ~f a c:mpa tihlc system. 

1 2 : ( 3 j 3ased ~~. the'se !'equirement~ . ~he .!.~ve:l ved . 
~erv1ces and azenc!es have evolved o~ans . c~nce~:s a~a 1~·- .... cif'icat:i""ns·-,... l·mnl.· emcn• ... . he data· "'Xch. an~o d~ - ~-a"'l"c:. ·:.....,- - - - -- ... .... - ... ... • ~ 1:. - .• .:. - - •.J • • ~h- - ~i r ~o~cc E:D ha· s a·:.,.- ... ~~·t~a· t""'c~~ r ~=Q-r~~c n-- ~ ~n ·- c:; 1'._ •• ~ ~. --:. . _io.J..,. \; l~- -- - ...... ____ -~ ;::: _,. __ ::--Jr;.f"'~ro~f"'~tl''"'n !.-H~.,..e c- ~-"'-!:l-ion ;.ro'rl~ ;~a ~- ... c.,.. :,r= ·-:.-::=-... -- --'---- -' .. ··--· ...... ~---1.- w r·-·•- . =. •• .:. • • - .:..__,- ..~ '-~• ~ cr; "•u .. ,.,m.atoa· n:c-~ ... :. ; ::-x,..hanr7Q ,.. ~ I-1avy' '•la.,..~ro ana· 
;.- - - -- ..... 1'1. I......J .. -'!>.L I.g, _ .... "" =- .... l ' ' I. - ..;, • • _ -

Air f:Jrce 7actical Data Infor ma t i on 2:r. Vietnam (U)" . ij' ~to~ ~ M~ ~ 1 Q~7 ~~ "~~ ·: t~~ The r~nl'r CL~=c = - -- - -res~ -/- . ~ _r - --rc ... na --n. - - -··- n ··~-~r~jec: ~ffice has .distr!but ed its T~chnical Deve!~prnent 
flan dated : Janua.rj• 1967 ~::J !' coordir.ati~n. The i·!avy 
c;ij_: tribt.: ted ~heir "US Navy ! mplementation F·j,an f-: :
~ :- -::j ects IRON HORSE/SEEY. DAWN" f~r :::f~rmati:>n and a::i:m 
t: servic e~ /agencies conc ~r!'led . on 9 March :96?. 
I a . C:>mmu::ic~ti~::s . 
I 
I 

I 

I 
1-. 
I 

(1~ The ~RON HORSE data will be in~r~duc~d ~nto 
th<' system v ia a TADIL B (JCS Pub J.'.:) rht:::. L.::r: 
from ~he ~9.'?4th SS at Danang AB t~ TJ..CC( :-;:~ . 
i1onk~?y Moun:a in . 

( 2 : The Air Fcrc~ data Eystems ( a~;c i !, wl~: 
.inter change digitized h.F radar data e.s wt=: L a:: 
;1rocessed t ~acY. data via data l:n.ks tst..,Ie-e-n :::'. 
TACC at Udor n u.nd TACC( NS) ,::m M~nkey Ibuntai~. 

(3~ EU~C l!/IRON HORSE data will be !~t~!'
chang~d with MTDS via ? TADIL B (JCS Pub 10) 
data l~nk betweer. TACC(NS) and Hi:l 647. the 
: ~cati~~ of the MTDS Tactical Data Commun i ca: :: ::s 

sf~ GrD- : Tc.:.b ~ : : 

I -~ =-~n-: x ? : :: 

L l . L 

~ ' ! 
I I 

.. 



- ~~e -~~-~o 0_· ~ C"Qr=- i -n [~c_s·~~--~~" ... · :: • . - • • .= - ..... c .... - .. - =" - - '- - '-" ~ - - - -

~ ~ n~~cer of ~rc:~e~s whi:h are ~urren~ly being resolved: 

( l) The nu;;;ber c:t tracks tc be reserved fer each 

abcve :cntair:.s 

L .. . I I L 

. , v 
D -OC •• • 

(2) The IE and Danang S~~C :rack n~~ber 
all o::aticns. 

( 3) The method cf exchanging the M. O. (test j 
message. 

(4) The software implementation of the track 
management scheme presented. 

(5) The bit rate required for the TADIL B link 
to TACC (NS) . 

(6) The mode, location and schedule of the 
interface check-out. (NTDS, ATDS and MT.DS inter-
face has already been chec ked out and ·is operational.) 
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',t;_: r.!. l; l;, . l::vel::; ~r.rcughou:: -~~e ~ys t:e~. :=::;.c~ c:: th~ 
· · y .,..er ~.:::.J··or ~v ... -=" ·~.L'o"""~ {B'LT"'"C , ... :.r t"IT'!"\~ ·1·"!""'\::::: ' ''T1r'1<:::) • ·'- .: '-•-· .:...;._,;.._.:: ...: -··- .J.. I .-. •• , ·.,;.;..; ._,~ ,;.!.1...,/I".J.Uo.;, 

;., ·.l~~ t. :.:.:-:: =.1re th.:i..t 3. unique repor-: i.s · a.sso(:iai:ed with 
~ach ac~ua! tra2t. Addit!o~ally, a three bit track 
~.!:.lity r:u~t:er (TQH) in a::-~0:-:ance witl~ 1·1 .2 fermat :..:: 
.~.sso~la-:ed \.;ith. each ~.,..a~k. At the ·~::: ~rack. man~.g~ 
r~.~·:: -r: wi :!.:!. be acccr:r::.li.:;hed as fc2.lov!s: :..~:: ..:::ninf ~r-a :: ::s 
e.r·-: :·: -!' :orrelated- with targe1:s in the ~CC main s'tore . 
~hi~ ~arget s'tore includes all targets being reported 
on TAD!L A, TADIL 3, and the MTDS TAOC. An incoming 
tracK correlating with an existing track from another 
s~urce ~s compared with respect to T~~. If the TQN of 
-:!!e e:-:i:;tin$l t rack exceeds a number t \·ro less than the 
nsw tra~k TQN, u·,e netr track is discarded. If not, 
~he o~i£~nal track is updated from the new source and 
the ~eporting responsibility for the track is shifted. 
-:-··!·!:,.;; sy:>-:em will work provided that new tracks at each 
r~if;~n~.~or, locally originated, are compared r:i th 
-:zi.:.'t.ing remote tracks and although the original remo'te 
~~ack number is used, local data may b~ used fer t racking . 
. !;,lso ~ the local TQN must be compared vri t!'l the remote TQ,N 
and ~he local track data should not be transmitted ~ntil 
the local TO~ exceeds the remcte TQN by two. In the 
case of the correlation of t wo established tracks~ eacr. 
reported from a separate source with di~ferent track 
n~bers, the TDCC will generate a drop track message 
(M. 9) on one of the t:-acks on the basis 9f track qual!ty 
and priori~y of re~eip~. 

f. ~here are t wo additions necessary for the TDCC to 
9?.rform these functions: 

11) ., softwar.:. ""''"' ·"'t•le neroe--,_.,.. .. "-c __ ""_ ..... ·h= \ n · .... 1·'-- '"" • - ;:,.:;;;;r.,~.j· v ~'=-'"'·""'\, ""' -
~cc ~c accen't Tt~IL A aata from and transmit ~AD!L 
A ~e~a t~ an~th!r input/output channel. Adjitional:~ 
'- ~· ~ ~ ~ 1 ; • " ( r t ; c ... ;.. ; ) s• · - ,.... r c ·'" ~ r. ~- r ~ _ .:.c..~~ · - '-~· c _m_ -·~ar~n£: rr.u '"' Gc: :- . ..... e: .. _ ..... c:. 

r. !lr~e "Ysay compe.ri.:on of ~:-ack!: r~tter t:~ ::..n tv1c v!ay 
as :;::resen't2.y conf·ie;u:-ed. 

( ~) h serial/pnrallel buffer device ~us~ be 
;:>rc:··::...:;ed which wi!l trar.zlar.e 'l'ACI: := t.o 'IAti: t. 
and ,_, ::..ce verza. Tr.is r.::.1.:'t ir:clude t~.e r:ror·c:.: :e.:
~:r: c: j · ~:rit:y ·::it :; ( =:DC ) ·.·!hie!'! a:·e dif.fe!-er-;~ in :r,e 
:.\K .:..i nk.s. 
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lJ . The TDCC will repL'!"l. \...:.·rtcks gener3.r.ed by r.he 

i., .,,una envirc rr.:ent. s y::; tems ;:.o NTDS via TADIL A as if 
~ltey had originat:ed from a ship l ocated at: r.he common 
urid cent:er. Specifi:ally, X, Y coordinat.es report:ed 
i!j Message M.2 will be referred to the grid cent:er. 

IThe TDCC will genera~e a message M. l as_ the first 

l~essage in each data report whi ch for Alati~ud~ and~ 
longitude r epor ts the difference in latitude and longi-

ltude between the common grid center and NTDS grid 
reference point in increments of 1/ 16 minutes. (The 
INTDS grid reference point may be changed from time to 
jtime). 

I c. Track numbers are block allocated with at least 
1000 numbers reserved for the ground environment systems. 
~TDS will require a specific block of 250 numbers. It 
would appear that the Udorn BUIC site should have a 
!specific block. It would also appear that the Danang 
·BUIC and the Ll.! facility should have a combined track 
.'nll.r.lber block to avoid the isolation of IH tracks. I 

l d. The M series message to be exchanged within the 
gr ound environment systems are M·.o, M.2, M.82, and M.9. 
Message M.O is a test message normally used within a 
sys~em. Message M.2 Will be implemented with interpreta
~ion bit (20) set to zero with bits 21-13 used for Track 
Quality. Message M.82 is implemented except fer the 
BUIC/ IH interpretation of the amplification of identity 
which is not resolved and Height Quality which is not 
~plemented . Message M.9 is partially implemented. 
Bits 0-3 (message label); Bits 4-7 action~ only drop 
t rack (zero) implemented; Bits 14-23 only zero (no 
~tatement ) implemented; Bits 32- 43 track number 1 
~mplemented. This partial implemen~ation is sufficient. 
for track management. It may· be desirable later .to expand 
the inventor y of j oint messages to include M.S (special 
points ) M.6 ( Elec~rcnic Warfare info) and M.lO and M.il 
qealing with handover of aircraft, joint control of 
interceptors and. status of interceptors. In.i tially, how
~ver, expansion of the inve~tory of join~ messages might 
j[eopardize ~he successful exchange of real time basic 
track information. 

I 

l L l 
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(2) Automa~ic ~rack1ng ( 250 tra~k s~ore) with 
faci~ities for call up of individual t racks by 
track ntmber, 5cope loca~icn, or !FF/ SIF respon~e , 
and au~oma~ic readout of IFF/ SIF informa~ion on 
operator designa~ed tracks . 

(3 ) Tentative immediate identifica~ion of new 
t racks by computer f rom Ir~/SIF informa~ion (com
puter designa~es such t racks for verification by 
operator on basis of flight plans, voice contact, 
etc . ) . 

(4 ) Fifteen console positions, any of which can 
be used for surveillance, classifica~ion, enroute 
~raffic control, interceptor vectoring, and missile 
f ire unit coordina~ion. Both video and clear plot 
presentations are available. Up to 60 s~ultaneous 
vectoring calculations can be performed automa~i
cally by · computer, 37 of which can be against moving 
airborne targets. The firing of up to sixteen SAM 
units can ·be coordinated with the status and 
targe~ing radar tracks of all fire units presented 
con~inuously i n real t~e. 

(5) Bot~ voice and digital data links provide 
near instantaneous control and information exchange 
with adj acent units, missile units, data link 
equipped aircraft and the NTDS via the TDCC when 
deployed ( Exhi~it A). 

c. The TDCC is to be delivered 7 April 1967 and will 
be deployed as soon thereafter as possible (Aug 67). In i · ·· 
normal configuration the TDCC would provide the capa
bility ~o exch~e digital information with NTDS using 
TADIL A (Link 11). Additionally, however , the TDCC will 
be so ·configured as to accept TADIL B information from 
other ground environment systems and translate this into 
TADIL A format for transmission to NTDS. Conversely, 
TADIL A·inputs are translated into TADIL B formats for 
transmission to the ground environment systems. 

3. (S) Scheme of Operation TDCC Interface 

a •. All ground environment sys~ems (MTDS, Missile Units , 
both BUIC sites and IH) will use a common cartesian 
coordinate system, t he center of which may be arbitrarily 
loca~ed to best serve the entire com~lex. 
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TAE C '!'0 ANNEX ? ~0 APPE!-IDIX G 

MARINE . TACTI~AL DATA SYSTEM 

l. (S) System De~scriotion 

a. The Marine Tactical Data System (MTDS ) pr ovides . 
~acilities for the tactical control of aircraft for a 
Marine Aircraft Wing . The complete sys~em is composed 
of a number of Tactical Air Opera~ions Centers (TAOC ) , 
typically three, and a Tactical Air Command Center (TACC). 

b. The TAOCs provide capability to conduct detailed 
air operations including the functions of detection, 
identification, and tracking . of airborne targets: the 
assignmen~ and control of interceptors, the coordina
tion of SAM units , t he assignment of air support air
craft to air support units and enroute air traffic 
control. The TACC provides facilities to present the 
over-all air situation to the Tactical Air Commander 
along with communications facilities -necessary to 
command and coordinate the combat elements of the · 
Marine Aircraft Wing. The TAOC may also function as 
an. alternate TACC. 

2 . (S) Equipment and Denloyment 

a. Initially, at least, a single TAOC with additional 
equipment for data interchange between MTDS and NTDS/ 
ATDS, less the MTDS - TACC, will be deployed i n the 
Danang area (Exhibit A) . The TAOC is an AN/TYQ-2 
semi-automatic system. The additional equipment is 
a Tactical Da-:a Communications Central (TDCC). This 
is an AN/TYQ-3 consisting of a General Purpose Com-
puter (CP-808) with buffering equipment (AN/TYA- 20 ), a 
k1neplex modulation equipment (AN/TYA-17) suitable for 
Link 11 (TADn. A), and a HF transceiver group (AN/ TYA-19) . 

b. The TAOC will be emplaced on Hill 647 during May 
1967. This will ·provide the following capabilities: 

(1) Automatic detection and acquisition of both 
IFF and non IFF targets out to a range of 250 miles 
(above the radar horizon). 

~ 
I 
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c. E;~or R~coverv. ~he Iac:i~al Air ?rogrem 
will provid~ ;;. computer p:ograrn which wi1l eu ; .om~~~ 
(:c.d l y d~t~~r. &nd i3olate ::-:lect~d t::ll':!ct r o:·tic !~~i l
~ .l'r.~:~ i r1t•~!· :1:d : 0 thP. AN/G3A- 51. lliL'or·:::::i t l 0!1 
.'! tppJ i r~d t,:r \. h ': · c~rror r~cov~ry prognl!:t vi l i '! tl·;' l l.: ·•d 

liJ Lh'? :· v .. rr ov': r- runcr. ion of t. ll"' T~Jc:t iC(l l flir !' ro -
i.f.r- : . rr. 1. 0 d': t~r rr. .iw: t.hG r~configw·a t i •.>ll •.:>1· : li· ' ·'quip -
rnr.mt. ill or·d~r t..') m~. intain an Of-'?f'Gting ::t.e:.:tu~. 

d . : uopor t P~o~rams. Support program~ ~ill t~ 
:><'O'J ided for l!!Sintaini:lg and t'=sting th'= Te:.c~. i:c;.l 
Air Program and for equipment main~'=nanc~ diag~o~ 
:..:.c purpo~e!;. 'Ihe support pr·ogram= are divid-:d in~o 
~h'= f ollowing general categories: 

L . L. 

( 1 ) Uti~ i tv Computer Pro2ra~:-. !he~e prog~a~s 
c.~a u~~d in th~ assembly, checkout and modifica 
tion of the Tactical Air Program. 

( 2 ) ~imulation Comoute~ ~~ogra~z . These p:o
gram~ provide the capability of gensrc;.ti:lg i~put 
d~la with which the AN/GSA- 51 data proc'=~!ing 
~;~t <.:an be exercised both fo r :rc:.i:1ing or op'=ra 
tional personnel and system t~~ting. 

( j ) Da \.c. hcduct i on P:og::--arr.::. lh~ :: • : prr_. ?r2.!r.: 
provici0 the capability for proces!-: i ng Tact i cal 
Air Program te:t data. · 

( 4 ) ~heckout Comout~r Progra~. Th~ · ch~ckout 
progre:.~ is a collection of program:. ~act of 
'A'!'i.ich checks a sp'=cific function of · th'= AfUGSA-51 
~quipment . Th~ checkout computer program pro
vide3 c maintenanc'= diagno3tic capc;.bi:ity for 
d .. ~tec t ion and isolation of ;;.n '=qui_pmen r:. faul t 
t o a ~pecific area of an individua l ~quipm~nt 
mcdule . 
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( i i) :.~!mo~ ·: : · ·C~ :··.: -:--:: ·! · ~··· :~ c uic:~ . .:o ::-: . : ·.,_,o cc. !'d 

·· ··: d .. ~ ·:· ~:J1:~-r0ur, i::- :~ - !:::.~: . an ly one: card ~<?.ader 
i · ·o: t- 1 i~, ,~ :: L one: i ime } &.nci a T -:::!.c:'..vo~wri :er/ 
i' ~ ;:> XO'v.'!" i :e:r ( ?!' i.C.-?n) prov ide superv i ~o:ry co!ltrol 
y:--~ !' the A!U GSA - 51. 

( ~2 ) ~ahu~l I~nut E~uio~~~t. ?aur Y.eypunch~ ~ 
( I3~ 02.J) and a paper ':ape- r.o-card cort'J<?rtt:?r 
(13~ 047) provide a means of preparing data to 
ue manually input into the AN/GGA - 5l . Th~se 
a~<? off-line devices not directly connected t o 
the AN/ CSA-51. 

8 . (3) Co~put~r Programs. An AN/G3A - 5l will ul iliie 
opP.ra tional and support programs. The operational pro
gram will as:ist personnel to perform the functions of 
air surve illance, t actical air control~ and telling t o 
other ~acilities. Support programs will be provided 
for use in maintaining the Radar Cours<? Directing Group 
( AN/ GSA- 51) . 

L 

a. Operational Program. The operational program, 
de~ignated the Tactical Air Program (TAP) . will b<? 
a collection of programs, sub-routines ~ and data 
tables which will perform the computations and da!: 
manipulations and provide for the display of data 
to assist personnel in accomplishing the functions 
of air surveillance, tactical air control. and 
telling . The !&~tical Air Program will accept 
r~al-time inputs from external data sources, data 
d~splay consol~ operators, and manual i nput per~on
nel and shall generate real- time outputs as & resul t 
of these inputs. It will accept , proce~: , and dis
p:ay air situation and ~tatus data to support the 
dir ecting, con~rolling, and monitoring of tactical 
air operations by controller personnel . 
Most of the function~ performed by the Tactical Air 
Program have been described previously. Two addi
t ional functions are described in t he £Ubsequent 
paragraphs. 

b. Di~plays and Switch Actions. The Tactic~l Air 
Program will make available track, geogr~phic. 
status, and radar. data to pictorially dF.pict Qn the 
situation di~play· scope a representat:.on of t.he air 
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data l i::k cuff<?r p!'O'.'ides t h'? r.::::an::: f or gp~~d 
:r.: -. Lc hi:.g the high- s pe<?d digit~ 1 cornp11 : "' r r o t h~ 
roLati •! ~, ~ y J.ow- ~p<?ed input ;..tnd outrut. circtJi.!':: . 
It. do'· :· ~-h i.:: by controll ing t hl!'! r0r.~ipt and t. r~ n:: 
r.l ~ :::·ion of :":!rial digital m":!::::e.g~~ o-.r~r· th~ cii;:;l 
t~l data circuits by providing buffering ~ toragc 
r::gi ~t. P.r~ "Where messages can be assembled i n to 
para ll~l ~ords for the input~ &nd disass~mbl~d 
into s~?r.ia 1 'Nord~ for the outputs . 

( 8 ) Data Disolav Con~ole. Six data display 
consoles are orovided. Each console ~onsists of 
:ituation and. t abular display tubes~ display 
c~ tegory s<?lec r.ion switches, :nanua l i ntervention 
~witche~. a light pen, activat~ ~witch. appro 
pr· iat~ warning light~ and audible alarm~~ writing 
~~ble . ~torage area! and attached GFE communica
tions eq~ipment . The consoles are identical in 
de3ign and capable of both one and two- man oper
ation. The co~zoles are multi-purpos~! capable 
of serving any of .. ~everal function::~ :-:uch a£ ~ur 
vei.ilance or weapons direction, und~r ~omput ,.:r 
program control. Console switch~.-;; ar~ le::.b<?l ed 
in a manner to facilita te their chang~ with a 
change in conso le function. 

( 9) tlagp,o~ic 'T' !l p~'>. Three mo.gn~?tic tape units 
( Burroughs B- 422) and o~e magnetic tape contrall <?r 
~rl!'! provided . Of the t.hree taPE~ uni:.:. on-:- i: 
normally used for auxiliary storage of · op~rar:ivr.al 
and maintenance programs. The s~cond provides ~ 
~ource of simulat ion data for t rain ing a~d t<?:t 
ing. The third tape unit is normally u~ed for 
the recording of data. 

(10 ) Statu~ Disolav Conso l ~. The status dis 
play console provides the facilities for monitoring 
the operat i onal status of all ~lements of the 
A~/GSA - 51 system (except the keypunch ) at one con
:i·?lA. 
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c ;n . .:.:1g \.n:: -· :-> "!"' 0 d c::::nrr:r ,.. :-- ;::-:::: ~ :-· :.:7:: . .. ~c :-. ~:.-•du ;r-
ri:... :· ;:~r·:.o l"\l:lC:io:1&! c;r:--:; -: the S:"i ' l-.::-:·:~i~ unJ : . 
: h·. c .') : : ~ rol u:i.lt~. c:.nd .. .. : .: gL ·;-,,.r cj ·. i. l.n !'il.:: 
::: t.ora~.:.: . 

( j) C0ro 1.:.--?!tlOr ': ~-~::>dul~-==. :: ix :"£;::dcir~- ~cc'=:-2 
l i. :·1~ar ::~l ... ~c!J ion f <::rri ::-co:-oe !T!.:-!;,ory mod ul '=S ~ 
~ ~ ~c h c:mtai~ing 4096 word~ of 40 bi ::: pl u.3 
p&rity provide a total storage capacity of 24,57~ 
word!" . 

(4) 1/ 0 Control Modules . The three I/0 con
t rol modules control transfers of dat:a betv.reen 
t~1e exv~rnal devices and t he cort? memory unit!'; . 
Each I /0 module has the provision for attaching 
l) input devices and 8 out:put devices. Thes~ 
p~riph~ral devices are attached to the !/0 con
t rol module~ by an I / 0 exchang.:: . The:: l / 0 e xch:. !1ge 
i~ a ~·.,.ritching matrix which provid-=s informat.ior• 

. and control paths between the I / 0 control mo1ul~z 
and each of the periphera l d~vic~s. 

i 

(5) The 1/0 control modul~ s~rvic~~ th~ 
fc>llov:ing device!:>: 

( a) 2 Hagnetic Drums 

( b) 1 Data Link Buffer 

( c ) 
, 

Data Display Con~ole~ ~ 

{ d ) 1 Magnetic Tape Control) er 
3 '!'ape Units 

~ e) 1 Status Display Co!t7o 1 ~ 

(f ) 1 Punched Card Re:d'!r 

( g) 1 l'ypewriter ( FlexowritP.r ) 

(h) 1 High-Gp~ed Printer 

~~rvicing 

(~) ~agn~tic Drum=. The megn~tic drum~ ~r~ 
us~d f o r the ~torage of progra~~ . l arge blocks 
of dat~ . and di~play information prior to it~ 
p~~~entation. Addressabl e drum s torage of 217 
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SE/A 
. - ' 
' ; ) .1 T y p e ~·rr .:. : :: r - ::: L!.. ~ c h 

l T y p '= '.o.T i: e !'- ~- ~.t::"! c h 
1 l rr- ~ - r 1 ,.. • • .,.. - , 
\ 1 - _y"j0/ l.:l~ - c: / 

l 'i'yp.::!v.Ti ter - Pu.'1ch 
G:( Q- 2 ) 

~ eacie: 5 ~ t !AN/G?~- 2 ) 
~eader :'?::exo\<.T~ :e!' 

( 6 ) · l Pu.~ched Card Reader Set {AN/GS0- 72 ) 
2 Plli!Ched Card Reader= OlX- 4735/ GSQ- 72) 
1 Punched Card Feader Control (C-4639/ 

G30- 72 ) 
4 Keypunch !1achi!'les ( IBH C2·.)) 
1 Paper Tape -to Punched Card Converter 

(IBM 047) 

d . The following paragraphs contain & brl~f dA~ 
_r r·ip:·. ion of the major ~quipment el'=m~nt:: of th•: 
AN/G.':A - 5 l. . 

L 

( 1 ) Data Processing Eauipment. Th'= Data Pro
cessor is a binary computer designed for r.ighly 
reliable operation. It provides for the ~x~cu
:ion of a stored computer program. the stor;g~ 
of bo t h data and instructions, and the progra~ 
c~ntrol of t ransfer s between computer elements 
and externa l devices . It cons ists of three 
ba~ic Q~its: computer modules. core memory 
~odules, and I /O control modules. The~e unit: 
a:-e i:1terconnected by a switching matrix which 
p:-ovides· information and contr ol paths bet,,.reen 
the cor~ memory modules and the computer module~ 
and bAtween the cor e memory modules and the I / O 
control modules. 

One each of the computer module~ . cor~ m~mory 
mod ule .: . and I /0 modules are provid'=d for redun
dancy which allows the high reliability r ~qui:~d 
o~ t he AN/G3A - 51 subsystem to t"l-e achiev~d. Tn'= :: <:! 
m~dule~ are not normally used by t he tactica l 
air function . Under control of th-e opera tional 
co~pu: -=r program, the backup module~ ~ey b~ :ut
stituted f or another module of th~ sam~ type 
the. t has failed. 

( 2 ) Compute~ Modules . Two comput~r modul9~ 
control the f unctions of the AN/GCA- 51 by exe-
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~'?:::~~Z1t:: C:: ~h: .t..~!/GSA - 51 ?.c.:.~r Co~:' :·-: C ir·-:> c:.i~·~g 
!'~ :--oup c.:1d i~ :-:!anufa c :u.red t:: :ht? :::1..4:-r:::-ugn:-: Corpor -
a tio~ . · 

i~·litia :ly. ~~-. -~ .L.;;,.tc:;t. -5! ~~1c:.ll ccr~::-:.::-: of :.hs 
fo l.:. :>wi!1g 7quip~.-:::1~ !cr :--ou~i:-:=.~7 ;. .. =-ia . 

( 1 ) , 
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Data Proce;:~i~1g ~ :;t.. ( ;~:UGYK-4 ) 
Digital Data Corr.pu:.er!: (CP 7~~/GYK -4 j 
(2 I:i.g ital data c:: ::~p ut::r :::cd u2es . ~ 
~~dule per cabin~~) 
C r· . U · · , ,,., · ·· / ·v~· 4) r:. or '= .-.~mory n~r :- , .·.u- ..,.::;c ·J - r. - , .. 

Cor~ ~-~<?mOT)' rr.-:: dule: . 2 mod ul~ :· p~r· 
c a [; i CL ~ :. ) 
Con t r0'ller Corq~:..rc t.or ( ': -4.S j4/GYY. -4) 
{ ? I /0 module.::. p~~!· c~ tin~t ) 
Ccntr0ller Co~para~~r - M~s=&~~ P~~-
c~E~or (C -4~3]/GY[-~ ) -
I/0 Control module and 1 data link 
buffer in l cabine:.) 
Data 2 tor age ~c:.g:.Ei. ic Drum:: ( >!U-!...-)'-1/GYK- 4) 
(2 ma gnetic drurr.:: . l dr.m; p~r cabinet ) 
!~"-gr.et ic Dru:n ContY"cl~ ~·: - ·: o~': ··-~ : --r·:- ( C-
4~}:)/GY!': - '- j ( 2 mG.g:1 <:-\. ic dru:n '7C·ntrol. 
U."lit:~!. ::·:;:1tro l o~r ·:· st.-i:-t~t ~ 

(2) ~ D::.t.:: D~ epi-y r on-o!c-.·.· f i)A - ~-- -~· ... , .-J-._:71 _ :-·1) .J - - - .. ... a. v ~ .-. - .. 0 0. "' 0 0. • • • / 

(3) Statu:; Di:~lay Con.:cl.':'!/r'a~i~ l.r :: :.:ci r! 
tena:•ct: r"on itor Co: 1:-ol ~ ~CA - ·· ~; -:--·-1 /~.'A - :;J ~ 

( lt- ) 1 ~~gnetic !;.p~ R~cordr: r - Fl ·: p!·:Jduc- er :;P. t 
(MJ/~::JH - 12 ) 

·) Ha&n~tic Top= ~eCC!'der:-: - i·, ~p rCJduc"'~!';. (RD-
251/ GSH - !2 ) 

l P ~cor:i=r -R~prod ~.H.:-:~· Co~-: : .. !'O ~ !_ ,_. _:_ :_ ;7/G?!i - ;, 2 ·, 

s~ - '· r. 
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: !": .:.. .- i:ti'r· :-;r.c,:..:_::>~ i !l~::>.; S'2ries o: ci :;=:- c:..~~ ji.g:_:~l 
·:. :: ."' .-:gez: . ' ~ :::;.::i~::i:~::. de ::e~>: i::> :'l o ;,~ :!".?. .!. -::adi:1g 
c::-1~ :railing <:?dge~ of t~e radar =-~ : u:-:: .3~qU~!1ce~ i.:1 
~ parti~~Jar r ange i!1cr'2ment is mad<2 u~ a !'2ri e~ c ~ 
: ~c ~s ~s ive t r i gger pulse i:1terval3. R~tu~~: ~hi~~ 
~~~ ': aoecific detection critsria a r e cla~!ified ~! 
·- .,.. ... c.- ;.. - ..,d U!"'dt::.rgo furt·r. or o,..oco c:-C"; ..,g •o a· c:.t.::.,...,... ~ .... .:. · .. c. ... :- \....:: G."- •• y ,...,. •.., -- - - • .1 1.. - .. ... ... - • • -

the aooroximat~ c enter azi~uth o: the t arget r=~~~ 
~~quR~~e . 1:1 addition to th~ above processing £teps 
b<2acou video is ~ubjected to SIF code p:-ocessing 
~or Hode.::: I~ II . and III and Code C. (Mode V). 
l: ::;o.con v i.deo r~ turns are decod<2d to extrac t th-: 
. :L=- code . Code v·alidation is acccrr.pl i.; hed ty a 
code comoari!on of two su~ces sive r~turn~ of the 
:a~e SIF.mode. :he SIF i~terroga tion mode i s va~i~d 
!'rom scan to ~can to per~it :h~ reporting of cod~~ 

J! i'or ea.ch of th~ thre~ : IF mode:s. A digi r.a) mr..:-:~c.fr.: 
i ~ i..hen ~ompo;.;ed which contains thr.: r:ngr_! Cind 

.u. ::~1ut.h of th':'? t ar get, in polar coordi!1C::.\.. !~ :-- ~ !.hr.: 

.>i F code for a b~acon target~ and oth~!' :: uppl~men
tary informa tion concerning t he target . 

L 

The Ai-1/G::>h. - 51 performs the follovling functio:-1:: 

(l) Accepts input information in digita l for~ 
from extern~ l sources . 

(2) P~rforms all necessary internal calcula
:lons and dc t a manioulations requi~ed by the 
~~ored co~p~ter program. 

(3 ) Prenares di sp l ays and transmit~ disp lay 
information to the appropriate di~play consol~~. 

(4) Acc~pts and processeE manually- inserted 
information and operator switch &ction~ . 

(5) 3tor~ s appropriate info~~aticn r ~cord~d 
~Y th~ comput£:- program. 
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m:tY b~ changed ty an operc. t:)!" ·,.:i th t~e ('On~ole 
::wi!.c!1e~ . There c.r ~ four i;:~:I:lc:d i :ti:'=rc e::n.-1:- c.. t t.c;ck 
optio:1s: 

(1) The ~tern Attack. & on9 or two ooint off~et 
g -~ometry culminating i!'l . a. l.~a.d pur:;ui t. cours~. 

(2) Tbe Ream Attack . a fina l - turn lead 
coll1~ion cotll'se ending i!'l a b~a:n approach . 

(3) The Front Attack~ either a pure lead 
colli3ion course or a final turn .!.ead colli~ion 
cour~e ending in a frontal approach. 

(l~) The Cut-Off Attack. a pure l ead collision 
course. 

e. Inform2~ion Transfer 

1h~ AN/G~A- 51 facilitie~ will be capabl~ of 
Pxchanging computer proc9S~9d track info~mation 
and oth~r date. via digital data J ink . !'h~ ::. ~l~c
Liou of data to be exchang9d i ~ c orl' .. r0llc:-d by 
op~r&Lor per~crrtnel. Equipment D~:cription~ and 
Computer Programs supporting these functio n:= are 
o;JtJ lned belO\·.' in paragraph 7 . Com:nuni:a tions 
-wh ich suppor t t he automated TACC ( nS ) are outlined 
in paragraph 3~ Annex D. 

7. ( 2) Eouipm9nt De~crintion~. 

The fo llowing paragraph~ pre~ent ~ brief de~crip
tion of the AN/G:A-51 and AN/ FYQ-4C equipment. 

L . 

a. AN/ F'Y0 - 40 

s~arch and beacon radar data fro~ A~/FPS-20 radar: 
at. the Udorn and Danang fac ilitie~ shall be proce~~ed 
by col located AN/ FYQ-4o Commc~ Dig i:izer~ (CD) for 
digital tran3mi~~ion to the AN/G~2 - 51 d~ta oro
cessors at the primary and a lternate TACC$ . · The CD 
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~. Id~~~ifi~at&~~ . !hs identi~:ca~ion f~~c:icn 
orc~ije? . for t he id9~:i~ica~ion of t~acks es tab-
~ i.~h9d t ·: :~c: tracki:'lz function. Identification. 
uoart ~~c~ IF?/SIF. will be primarily a ~anual · 
~r~rc. r_ ioa i:;•tol ving the j udgeme!lt of a d i3play 
co::;;ole op'?ra:or. Air movements data (AMD) rc:pre
~~nting friendly aircraf~ flight plans will be 
r ;·ov ided :.o aid in the identification task. F'r iendly 
a~d hostile t~acks will be identified by an ASO a~d 
t~e identification inserted into the comput~r by use 
of consol e $Witches. Interceptor t rack:: &r~ auto
matically id'?ntified by the comput'?r. The identity 
o~ ~Ll ~Y~tern tracks will be monitor~d Qt a pictor
ial di~play and changes made at a~y tim~ in ~ccord
ance with ~stabli~hed procedure~ through coordin~
tion among the responsible operators . 

. b. lac~ic5l Control . In addition to the moni
toring of the air situation through information 
provided by the air surveillance functions! ~he 
~yst em will have a capability to control and vec tor 
up to 20 tracks to specific fixed targets. Con
Lrol includes the direction of aircraft by operator 
personnel ·utilizing voice com~unications and the 
preparation and display of guidance instructions by 
the computer. Operator personnel v:ill coordinate 
the instructions on tracks to be passed to adjacen~ 
fq cilities and will monitor these trackz as th9y 
pa~ ~ through :he area. 

c . Int erceo:or Commitment. Manned interc9ptor: 
m~y be; ( l) guided to tankers for r9fueli~g ~is 
sian~; (2) committed on intercept mi~~ions direc: 
~Y again~~ either fixed target 3 or hostile air~ 
craft ; or (3) they may be committed to Combat Air 
Patrol ( CAP ) ~or subseauent airborne commitment 
against hostile aircraft. Interc~ptors may be co~
mitted in groups again=t mass raids. Profiles for 
both F- 102 and F-4 aircraft have been included in 
the Computer P~ogram. 
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d . lltod~ IV ,,·il i u1.ili::: -;. o!l.l:f one .:::.c::.ity a.nd 
~il l be requir~d wh~n on~ of the ~N/G3A - 5ls i~ 
d•)Wn for any :-'=a son • 

. - (=') Eoul· nmont tO , · ..... c ~ l·o ...... -:J . .....J • -- - ... • -.1 - .J.~ 

The AN/GSA-51 v.•ill function as follows: 

a. Radar I nputs . Long range search and beacon 
( IFF/ 3IF ) radar data will be provided to each 
f acility from long range radars at Udorn and Monkey 
Mount a in CRC s. The Common Digitizer ( A~/FYQ-40 ) 
outnut at t he radar sites wil l be connec t ed to each 
f acility independent of the A;~/GSA-51 processing 
s:; stem. Data will be r•~ceived automatically f rom 
t he two long range radar sites via a digital - data 
n9twork. The data will contain SIF modes I, II 

• and III and associated codes and search positional 
data. This data will be presented on a pictorial 
display of the area of responsibility. A "trail" 
of data received over several successive radar 
s~ans indicates the probable existence of an air
craft that can be t racked. 

b. Automatic Tracking . Each AN/GSA- 51 will be 
capable of aut:omatically tracking up t o 120 t racks. 
Each track may be based on radar data or manual 
input information. Initiation of new t racks on 
aircraft data t rail s will be accow.plish~d by an 
Air Surveillance Operator ( A30 ) with the di~play 
console light pen and switche5. Once a t rack ha= 
been initiated , correlation of da ta. po~ it ion and 
velocity smoothing, and position pr9diction will 
be accomplished automatically. Sp9cial display~ 
a~d ~witches will enable the system operators to 

· monitor the tracking function and take corrective 
action when necessary. 

c. Manual I nouts. The AN/GSA-51 will accept and 
process manua~~Y 1nserted track data inputs rece ived 
from AEVI&C aircraft~ non-digitally n9tted radar 
s ites, and other ~ou.rces; The computer will pro
cess manually inserted updating i!l.formation , such 
as flight plans~ and indications of hazardous geo-
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~ts sio:1 ob,j -::-c t i ve : ::.~ert i !'lg :. !-.<? :· .~ ig i.i. to any 
hosti:e ~ ir~~aft i~ :he a~ ea c~ u;o~ ~pproa ct i ~g 
:he border: or of any Q~pla~~ed cha~g~~ :r. 
nroced~ e:. . Guidance to the target r.:ay be pro
vided :~rough use of compu:er generated com
mands . '!'he (JD ~rould then comrnur.icate ,_,; ith t he 
f~ight on an as required basis. 

;.. 

( 7) The flight position ~ay be lo3t when t he 
aircraft a t tack the t arget at low ieve l . When 
t he aircraft leave the target area~ the ASO and 
WD will quickly re-establish the l ocation of the 
flight. based on the best source of data available . 

(8 ) If an aircraft goes down. th~ WD will 
initiat~ appr opriate recovery_ p~oceaur~s. 
i 11zur ing t hat the computer marks the last knm-:n 
po~ition by inserting a manual input zero-velocit y 
t~ack. Recovery aircraft will the~ be guided 
to the downed aircraft by t he WD using computer 
generated guidance data. 

(9 ) Flights will be mo~itored by the ASO and 
WD duri~g return to base in the same fashion as 
0;1 the way t o the target. The return to base 
can be handled by either the prime or alternate 
facility and will be decided on a real-time 
b•.sis by the SD. 

h . Mode I I wi ll allo~r the two BUIC s t o opera t e 
independently of each other. Minor mis~ions will 
be delegated to the alt~rnate facility to perform . 
l'-1:~j or miseions will s till be performed by the pri
mary faci l ity. Also unusual weather or communica
tion equipment pr oblems could pr evail that would 
make it desirable t o s·pli t Operations b'?tvle~n the two facil i ties. 

c. Mode III will utilize the primary EL~C II 
faci l ity a5 the operational site with the a l ternat'? 
fac ility as. backup. In this mode the alternate 
facility would merel y maintain a current air nic
t ure and be . ready t o take over the mission in · case 
o ~ any problems. Also, in this mode the stand9y 
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rl'l:widing \ .h !=> l •.:-::: t O';l:·~l!.:i ~? OO::Oition ~::t.imc.t..t: != 
(JI" t.h0. f! ight~ ol' a lrC'raft. :- bas~d on ~h~ data 
: · '>•.Lrc~s availalJlo a t ~:1y one t .:..me. 

(3) Aircraft departing f~om airba~:: ~ithin 
:r:c.dar c:::>verage will tie detected a~ data trailr: 
on the operator~· consoles. A~~ociat ion of a 
computer track with the data trails will be p~r
formed by the ASO. One computer t rack will b~ 
associated with a flight of close for~ation 
aircraft. ASO and WD personnel will cro::
check flight plan information with actual 
flight positioning, heading, and SIF data by 
use of appropriate switch actions and d~splay:.. 

(4) Aircraft requiring refueling b~fore h~~d
ing for a target will be monitor~d a. ::: t h~y 
approach the tanker. WD personn~ l wil l co!Mii L 
the flight aircraft against the tanker by swi~ch 
action and obtain guidance information using 
the available stern approach tactic . The guid
ance data ( commanded heading, range and bearing ) 
will then be available at the console for use by 
the WD as required. Aircraft departing from 
Thailand will probably be controlled by th~ al ter 
nate facility up to this point because of the 
closer proximity to the aircraft and 2horter 
ground-to-air communication range. The primary 
facility will pick up the flight after refueling. 

(5) The ASO will watch for the tran=ition from 
long range radar coverage. When the flight is · 
outside of coverage, the ASO will hav~ the com
puter ~xtrapolate the track. Discrepancies 
b~tween the extrapolated track, and avail~ble 
~fDS, BIG EYE, and IRON HOR~E po~ition and 
heading data with the flight plan~i ll be noted 
and compared . The best source will b~ chosen for 
the actual track position and the computer 
i nformed by switch action. The computr:r will 
then update the track position based on the 
source selected. The A30 will monitor all 
available sources throughout th~ mission and 
po~ition the flight using the positional data 
available at the time . 
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-·.-:1 : .:. ::~·:.:: :.. :--~nt:ca.i .:; ·~:1i;::::e::~ :.~ : :·; <:> ~Ace ~ :; .: ; ;.-;."J:1k~:,· 
:.:0 u:; :.:;.i:1 c:.:>""l · .. : .:..::..2. ~ave c ~:npl': ~ ~ o;v~ !' ~i. iou&. J _ r:apc.c.~2 l ·. I 
::1 t: :-~ ·? '.-· ·~ni ·. :-: :::~ :·:.cc{ : ~:; ) :::~co;.Je:. i:1op~r-c. : :·,~ . · r 
T;\CC (:·!.: ) go::~:- ijown. ':.~~ c ~m::amic~: i on ll t? l · .. : .!.l ~ ~~lOi! 
: h~ e; l :.::r-!'1a •.-= ·:.:..cc{ :·13) ~ompl:te ace~ ::: !: Lo !;lG: ::·: .:; . 
I nON :-iO;-iSE. fiTD:: . 7~h f:..r CP . and : h~ !t-onk<ey !·I?WlLc i !! 
CRC • ..:.1 1 i .:mg haul communicatiO!"l i inks ar~ Pto-
g~a~m~d :o. use the Integra:ed ~ide Band Communic~tion 
s:~·!:;~:!Tl { IWCS), a s outline? i!1 paragraph J . t., : Annex 
D. Appe!'1dix G. 

4. ( 3) Ooeration 

The BUIC II equipment will be operated in one of 
four possible modes~ depending upon the mi~~ion 
requi~ement2 and equipment status at the tim~ . 

L. 

a . Mode I ( Primar y Mode) will utilize both BUIC 
I [ equipment sets for a mission . The prime fac1Ji~y 
~;ill maintain overall control. but certain function: 
w]l; he delegated to the alternate facili ty. The 
:·uuc:-ion3 may be monitoring aircraft returning to 
u~se. vectoring aircraft for refueling, or v~c-
tor ing r~scue air craft. Under t hi"s mod~ of oper 
ation each TACC facility will be receiving radar 
d~tc. from both radar sites at Monk~y Mountain and 
Ujorn . All data from BIG EYE aircrQft~ IRON HORSE, 
NTDS and other intelligence sources will feed 
into the pr i me facility at Monkey !•tountain. 

(1) Aircraft flight plans will be prepared 
from f~ag orders and inserted into the com
puters via the card reader . The fl ight plans 
and identifying information ( SIF code and 
sq uadron identification) are then available 
to all console operators. 

(2 ) Th~ console operators will be divided 
into thr ee teams of operators . Each team will 
contain an Air Surveillanc e Operator ( ASO ) and 
a Weapons Dir ector (WD) . One of the WD~ 
would be the Senior Direc tor ( SO) re~ponsible 
f ·::>r the coordinat ion and control of the miszion . 
Each team will be assigned specific flights of 
airc~aft baz~d on geography and/or aircraft 
mi~sion . Each A30 will be responsitl~ for 
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r:mr::c radars at Monkey M{)ttntain and Udorn will be 
prc')c~~sed and displayed aut omatically and al l ot her 
inputc will be entered manually and processed f or 
display. The SEEK DAWN management plan schedules 
completion of the interface between BUIC II and 
MTDS/NTDS for second quarter FY 68. Upon completion 
of the interface, two way automated ex~hange of 
selected data between all three system3 will be pos
sible. ay the second quarter FY 68 IRON HORSE will 
be providing digitized supplementary tracking data 
which will &lso be accepted and automatically pro
ceased. 

2. (S) Facilities 

Faci~ities to house the AN/GSA-51, the AN/FYQ-40, 
and a major portion of the communication equipment, 
are being constructed at Monkey Mountain and Udorn. 
Three prefabricated buildings are being constructed 
at Monkey Mountain. One building will house the AN/ 
GSA-51 and communication equ~pment. Another building 
will house the AN/FYQ-40 equ~pment and spares for all 
equipments. The third bu1lding .w1ll contain diesel 
generators to provide power for the installed equipment. 
Two prefabricated buildings are being constructed at 
Udorn. one building 'Will house the AN/GSA-51 and AN/ 
FYQ-40 communications and spare equipment. The other 
building will contain diesel generators for providing 
power to the inst&lled eq\rl.pment. Both facilities 
will be operated by -personnel experienced with the 
BUIC II system. Prior to their departure for Southeast 
Asia, the AN/GSA- 51 operators will receive orientation 
to familiarize them with the TACC(NS) operation. The 
total manpower for both sites to operate and maintain 
equipment, including communications, will be somewhat 
over 200 personnel. 

3. (S) Command and Control 

Command and control or TACC (NS) will be exerci·sed 
through the Battle Commander. Console po.si tions will 
be manned by a Senior Director, Weapons Directors, Air 
Surveillance Operators, and additional technicians 
required for the conduct of operations. Liaison with 
other tactical systems and services will be available to 
the Battle Commander. Tactical aircraft guidance and con
trol wii~ be conducted by the Senior Direc~or and Weapon~ 

ors over voice links. The alternate facility at Udorn 
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USAF 3UIC ::. :;ys!::!·: 

( ::-) "ucnc.,..-1 ... .} ... ~ ... - So 

I ;. 7he present manual data ~yst-=m for command 
:.!Ld c0ntrol of USAF fore~~ and coor dina tion \dth 
:) ;:her ~lements (Navy, USMC. NSA) is beinE? reolaced with 
a ~emi -automar:c system (BUIC II ) prior tc ~ he 
f?:1d of FY 57. At thi~ ::me , the system wil+ pr o -
vide a capability for centralized ar~a contr;ol 
of tactical aircraft utilizing automated inputs 
from integr&l radars and manual inputs from BIG 
i·;·!E, NTDS . MTD:; and special int~lligcmc~ :.ourc~ ~~ 
:· l.r·o ngh a . .3P.mi - aut.omatic data pr·oc~; ~: ing r:.; n&bili1.y. 
·~- h<· system will be comprised of two AN/FYQ- *rO 
Common Digit l zr::r~ ·d igitally ti~d to ~ach of ·two AN/ 
~ i:.;A - 51 Radar Course Directing G'~"-:"o.lp3 plu:-: a!;soc-
i;.J tP.d equipment. The AN/FYQ-'+0 F.QU:ipil~n \.. v!i.ll rel:'~ -i ve 
bAacon a n d search radar video f~·om ~xisting ~ong 
r ange radars and will transmit digital t ar~~~ data . 
The AN/GSA - 51 equipm~nts wi!l be digltall~ t~ed 
S ·:) as to exchange informaticn Jn t r&.l.!ks. Th'? prime 
c~ntralized control facil ity (TACC (NS)) ~~11 be 
located at !1onkey i'wfou~l\.air. util i z l ng :he AN/GSA-51; 
and the alternate facilitr (ATACC(NS)), wi ll: be at 
U::•)rn: Tha.iland . The s~r-:;;. ~rn "".:.11 receive au~omated 
inputs from long range r adars at Danang. Republic 
o f Vietnam. and Udorn. Tnai1~nd . In addition. it 
1,.;i 11 proces.s track ~n:·orma tion which has been manu
-::.11 :1 introduced from the Naval Tactical Data .~ys 
:.e m ( NTDS ). Marine Tacti~al Data Sy~tem ( MTDS), 
IRON HOR~E and airborne radar platforms . Co~relation 
vf trac k information with prefiled flight plan~ and 
oLhc>r manual d.sta will allow per sonn';l to con::r.ruct 
and monito r Lhe tactical air ~ituation ov!?r North 
V~P.tnam, by use of the data display subsy$t~m . 

I 

b. Durin g F'Y 67: the BU!C I I sy~t~?m i ~ :: chr:dul"!d 
:o be installed c.t Monkey t·1ountain and Udorn. Hithi!1 
thi:. r. ime frame the comouter interf~ce with 1.f!'D:/NTD3 
~ill not be compl~te an~ the IRON HORSE ~quip~ent ~ill 
not b~ in place. As a result the input ~rom ithe long 
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····xchat u~: ~~:: :. rack .i.nf'o:-m9.tiorl U!1d'"~ T· : t:·~· -:~tn'! ('(HL:-:·.~·e;i:~· 
a :1 d I pro c C! .j ur e : c. :: .'IT DS un it :: . 

c. 'fh~ .~TD3 · computer i~ curr~mtly a drum and 
L."lerje fore lack: ': h~ flexibility for change~ exi=: ting 
i:1 thP. N'I D3 g~n~ral purpose computer. However~ 
~ne 1 

1ctr· um~ can be. and are, reprogramm~d periodically 
to incorporate n~w doctrine and additiona l mutually 
ac5re' .. ~d upon information . j 

J The ATD3 aircraft ar~ ~mbarl':od as four nlanJ 
d ::: ta

1

ch:nent:; a.boc..rd NTDS equipped CVAs. Th~se · &irc·r~ ~t 
.;:"e ;c:n-::er:tly op~rating . in TF-77, &dding :-: ign~fica'nt 
Cl:lpalblll t 1es and ~Xt'=ns1on of thP. fl~'=t :-:u!'v~,_llanc~ 
ar~?.. N ett~d by Link ll with th9 PIRAZ pick~t :.h i p. 
!'·:J:: i lL i ''~ id~n t ifica t ion of air.=raft iu Ut<:-~ :::.r~~ :.:-: 
iJ~ ing rC!aliz~d. A'IDS aircraft on ::tation :; l~o 
p~rtjicipate in th'= vectoring o!' ~trike ;.ir~r;ft ~o. 
L~ rgets. 
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. . 
Tmk rt:porting r9s?onsibility within ~he HT!>3/ATD2 
or l '.ff D:: complex i~ controlled automstically by .a . I 

C·J'!pa:!' i.:on of track quality - a measure of ~:tch U.1l: 3 
:racking confid~nce level. The unit with the highes~ 
t~ack quality reports the track. Correlation of 
:Hf!'erent ~rack numbers is done normally by opera.tor~. 
Ij~~t~:y conflicts are also handled norma lly afte~ 
coordination over voice circuits. I 

14. (3) Airborne Tactical Data 5•••~~ f ATDSl 
D~ ~:c~ :i-:!. iou 

a. ATD3 is an airborne early "'arning :;y~tem 
specifically designed to parforrn two orimary 

l mi!:~ions in fl~et anti air 'vrarfa:re. ea.rlv 1ATc.rn'irlg 
ia:1d i:ltercept control. ATDS is msde up of: I 

1 (1 ) The aircraft ( E-2A) 

(2) Data gathering sensor= ( radar, IFF~ 
:1<-~Vigation and communication~ ~quipment ) 

( 3) Data processing and display ~quipm9n~ 
I 

( ~) Data t ransmission equipm9nt ( Link l l~ 
L~nk 4) . 

T:!e ATDS aircraft essentially function2 :.s an 
,airborne picket operating in the fle!t air defense 
lc0mplex at 35,000 feet with a capability to do 
air battl9 dir~ction. 
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·"'quipm~~~t. t r~n"'mit :. a~1d "!"' ~ '::~i ·:<7:-. ::.~ ~ r. :,· r:· lt:: 2f' 
d~t.a~ th '= ':'omputer ':!Or d l~r1gth . i:~ ;:;~ral l-= l :~ 
~ dara rat~ of 1367 c r 2250 bit ~ p~r ~~~hn~. 
':.'h~n !IF (:arri~r frequ~nc~· i:-: u :·~d. f.iJ~ r&n~ ·-· ! :· 
~i)O rni l~ ::. ~"or l in~-of - ::-igtlt o p~r& t.JI')•L :- • tli !!• 

r::-.n t;~ 1 1::~d. Th~ -=rror r:: t~ irl.c:l c:: <tr· ~ttv"ir·r;·t 
ru~nl i z lC? ::~ :han onP. bit in Jo'5 . 

~. NTD3 Data T~an~fer to tJo~-NTD:~ fln i t~ . . :i:·1cc: 
tCD3 units must \.'Ork in consort: with non~NTD3 
u:1 i t::- . provi'~ion has been mad r:. to utilize the 
~ tandard r&cio teletype communication circuit ~ 
aboard ship. The computer i~ ~onnected 91rectly 
t o the teletype circuits by m~an~ of an adapter 
w~ich is fabricated into the ba3e of th~ AN/UGC- 1~ 
or 16. lhis provides the parallel to ~eiial · 
conversion of the data and t h~ addition of tho 
~ece~sary timing codes for proper :el~type 
operation. NTDS units operat9 on a bro&dca~t 
!!!~de to no!t-NTDS uni ts . '!'his link i~ d~sign~t0d 
Link 14. · 
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~ . ~e ::~=~:;: - ~ CE :i~~~~ ~~= ==~~:~~::eo ~~ 
· - · · """ ~ - · .~.._ ..... --..:~no· .... - ;..,e· c~l·o"oar"" ·.-:i t!:stanc. S-=Ve:re ~!"lo ... ~ g.na " _..,_;. --w .;. ...... -·• . ... _ .... 

~~vi~cn~~~:. ~cused i~ a singl~ cabinet ~easuri~g 
-- · · · c -- · ,......,c::.c: · ·1· a· e --...; ""':"""" ; ~"'H""...,ec: r .: -;-. :: ' !!1:!1es ·Je_p~ .:. .- l !1 ......... _ w ;..•- 1 ::. -··-·•- ·· -S··~ 
:~e ~ean ::~e cetween !ailu:e ~~s :een de~ons:~a:ed i 
:o be greater :han 2000 hours . :~e computer is 1' 

repai~ed by rep:acing circuit c2rds. The ~aulty 
~arj is t hen disoosed of . ?ive ~emory mod~les are I 
r.orizontally ar~ayed wi t hin the cabinet. Logic 
~odules are encapsulated printed-circuit c*rds 
-.,;nich plug into the t::-ays •. Hain'tenan: e test points. 
are readily accessible at the f::-ont of the ltrays . 
Other data processing equipment includes: 

( 1) The magnetic tape unit 

( 2) The paper tape unit 

(3 ) The system monitoring panel 

( 4 ) The key set system 

( 5) The interconnection panel 

c . Since the prime purpose of NTDS is to provide 
improved information services and a better tactical 
t'Ool for command, great emphasis has been placed 
on the man to machine relationship in the design 
of the displays . The present production models also 
incorporate the latest advances in electronics micro 
miniaturization. The size and form factor are 
dictated p:-imarily by human engineering con:sidera'tions. 
The console is a multi- purpose device having 32 
functional modes of ooeration. ?.aw radar or sonar 
information is presented on the direct v iew· PPI along 
with computer generated and positioned symbols. 
Additional alpha-numeric information is presented on 
a matrix of projection readouts . As an example of 
the equipment flexibility, one operational mode pro
vides a TV raster instead of the usual PPI ~ndication. 

d. NTDS is a multi - computer/ multi - site system. 
The direct intercomputer data transfer on. a 1 real 
time basis is an essential feature of the system . 
The primary r~al time target data link uses · 
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( .i) Air· :.:ld --~rfac :! · ~s:~i::i!.g ¥Ji:_r. · .Lil '- · - ~i·.i : : 

:::l!!'T!llni ca :_ io:1:; . 

(2) : .: o- o-..-. ~ dl·.,..oct•o,... ,·:; ... ~, • .:._ ·:_·:_~~l::.tl·--·-· ~/ 
..... ::. .. ......,_,_ • - . .... , .1 ••• • ::. ·- ... -

=:. · : ~pu:1 A: ~ i~nme-~r : t . 

( 3) Air 
~!:oni t.or iag 

int~rcso t con~~o ~/~i: 
aad control. 

(4) Carrier air t r&ffic :ontr ol . 

(S) Air s trike control . 

( :)) Command a nd control ::: uppor t for c0mrn~. ntl ·· r :· 

a:1d ;, taffs • 

. ('7) " f ti , " ur ac~ opera on~. 

(8 ) 3urf&c~ navigation/ECM op~ra t .i. orL ::;/A::vf 
o ;~ C!ra tions. 

d. by the end of FY 1967~ ther~ wil! be 20 ~hi~~ 
~.:;.uipped vith NTD:: in the flee "~;. . At p!'~-: :.~nt . th~ .: ~ 
- !-:i.p ::; ar~ bein g r otated throu6h 7t..h FLT depl cyn:ent ;;. . 
Th&re i~ alway! at least one NTDS equipped CVA a nd 
D_LG/CG f.~ signed to TF-77· 

e. Th~ information exchanged on the HF digital 
d-~ta link is iri· the fo~mat ~~tabli~hed by JC2 
Pub 10, Tactic4l Communicaticns and Contro i :'y =. 
tem ;-::tandards. Inter-unit t-rTD3 ~ornpa: i bil i i.J 
f urt her requires agreement a 'f! to >t:hlch or t:-.;~ 
po :• r: i tle roes !'"ag'=!s will be ~xc ha!tg~d . 

?. ( C) NTD3 Pguipmen~ Sub~yste~~ 

~- I t was . th~ d'=!velopment of th~ comp~c:, tigt 
C'"\pac i ty, high .:;pc~d CP 642/USQ-2J ( v) co:nn:H ~r 
tha t made a tactical data process ing ~y7t~~ 
poz~ible aboard ~hip~. It is a ~o lid ~t~:~ 
machine with a m'=!mory capacity of almo~~ on~ 
ml~lion bits organiz~d into 32,768 thirty - bit 
w~rdz. It has the !'"peed to execut~ som~ 75 . 800 
instruction: p'?r second . 
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:. . ~rava l ::c t ic:il : ·a :a .3)· ~:em (!·JI'DS) is a. high 
c~?a.city ~ ~ulti-compu:~r. ~ulti-~i:e data. ~AWl 
~~- cK· l· ng e··-teo~ ,.; ecl· g.,od r- ,...r l· nc~= ll~tl· ·'"'!1 ana· '-'• c:. o • - J .:: _H, -.... - -·- ..&. -...~ -~- c;. v . . •4 
:>:>~rat io~1 a :.oa.rd ~hin~. '!he pr i:nary funct icn 
c~ : he ~ystem is high ~pegd ~~ack identi:icat io~ 
and ~nterception of friendly and enemy a i r and 
s~face radar contacts. The information i£ 
computer proce!sed and displaysd. Includqd 15 
:he means for real time j_nter-comouter ta.rget 
dHta transfer among sh ips. I: perfor~z :nany of 
: he f~~ctions reouired of combat cirec:ion 
:~~ tems in ships.of the fleet. The system 
5~eatly increases the volume of ~actical data 
: hat can be collected and evaluated, thereby 
increasing the effectiveness of both individual 
ships and multi- ship forces . i 

' b . ~~- NTDS is now operational in tf.'.: f:~-=t. 
It is in:talled in 17 ships; six CVAs, :1ine' LLG~ 
a'1d two CGs. Three additional installc.tion~ c.r~ 
schedul~d for this fisca l year and a t ota l 6~ 36 
in~tallation~ are planned and budget~d by fourt h 
quarter FY: 1969. By 1971, it is planned that all 
CvA and DLGs plus other~ will have the NTD3 
in!italled. 

c. NTDS coordinat~~ the collection of dat~ fr~~ 
~ourct:~ aboard ship and from exte~~n.:. l ·sourc$s 
t.:.sing cotn:nunication li:1ks; correlates the data 
to ob~ain a clear picture of the tactica l ~itu
ation; processes and display s th: data as , 
r :~quired for d~cision-malcing; and communicates 
the deci=ion for action to the selected . weapons 
control ;.yster.!. NTDS is concerned v!ith a l l 
m~ jor cat~gories of naval operation:. Specif ic 
~·:.u t•.' t ion~ undertaken by NT DO:, d':pc:nding on ~ h ip 
t!P~ and mis sion include: ' 
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a t T1\CC (NS) . Hi th the availabili ty of the MTDS Beach 
R·.·lay System in the Danang area the i nterface is 
clearly feas i ble and within our technical qapability . 
Ho\'rever, since many agenc~es are involved, :ohtaining 
coordination and agreement between the agencies on the 
overall system of implementation is currently a major 
management problem. 

h . (!3) s ·;·.atu~ . Completion 
involves reaching agreement be ween USAF, USN, USMC and 
r.;zA on program specification fo r s ystem compat ibility . 
A draft plan is now in circulation among the appropriate 
agencies fo r concurrence proposing interfa~e specifi
catiC?n. When a plan has been agreed upon, ;the following 
must be accomplished: statement of work; development of 
specifications for equipment i nterface , software, and 
overall t est; system test, integration and check out 
planning; and award of cont~acts as necessary . 

5. (S) The Naval Tactical Dat~ Syst em, the USAF 
BUIC sys-:em and the ~1ar1ne Tactical Data System c.re 
descri h.ed i::l TABS A, E and C respecti •:ely. T!';e plan to 
i:1terface these Sj'Ster::s c.: ;.!onkey 1-fot.::-,tain -is discussed 
in TAB D . 
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t. CSAF in November 1966 directed AFSS to provide 
and maintain the communication packages required to 
permit secure voice and/or data transmissioQ from · 
Danang Air Base to the· TACC (NS), TACC Udor? and the 
7th AF Command Post. Further, AFSS was requested to 
identi~~ communication channels required and to 
provide maintenance personnel to maintain the IRON 
HORSE equipment at the TACC (NS) and 7th AF Command 
Post. 

u. On 1 December 1966, during a me~ting of CSAF, 
CNO, ESD, USMC and NSA representativea, it was agreed 
the final data exchange configuration would lpermit 
IRON HORSE to be on~ of several inputs to t~e BUIC 
at TACC {NS) and the MTDS/NTDS would exchange data , ! 
directly with BUIC without a normal direct interface 
with IRON HORSE. However, in the event BUIC is not 
in operation, an IRON HORSE/lf.rDS interface capability 
will be provided. The need for an overall manager/ 
executive agent for integration and i mplementation 
of the three systems was identifi ed. 

I 
v . The Southeast Asia site survey was completed 

by the USAF and site concurrence received f~om VNAF 
CRC commander on 16 Decenber 1966. ! 

w. On· 31 Decembe~ ESD issued the SEEK DAWN (416P) 
management plan. 

x. on 10 February 1967, representat ives of ESD, 
AFCS , AFSS, GEEIA, NEL, MITRE, SDC and NSA niet at 
the l-1ITRE Corporation and f ormulated a coher;ent plan 
fer the SEEK DAWN/ IRON HORSE i nterface . Ag~eements 
we r e reached en equip~ent configurations, message 

I ~crmats and s cftware responsibilit~es. : 

1 3. (IS ) Interf~~c . Fur.aamentally, the BUIC II and NTDS 
" '-' !'·:.! net designea as compatible syste!ns. Compatibility 
~~ ;;· .eer: the systerr.s can ·::: e achieved by ~se of proper 
int~rface buffer equipment. The i nte rface buff.er equip
me~: selected for ~se between BUIC II and NTDS is the 
Bea~h Relay System of the MTDS provided with p~oper 
~:!'o .:;ra:nming and ro:quirec ancillary equipr.1ent ~uch as 
~ ·=~- ·~al parallel con'.'~!"te rs : r equired trar:sniEs1'on link~ 
~ ei ther wire or radio ) , and the IRON HORSE BlE c~mputer 
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Control Center designated tGe TACC (North Sector ). 
CINCPAC reques ted follow-on action to be taken 
~o ensure compatibility of equipment and

1 
systems . 

,.l.nother c e:nference was held at PACAF Hea.dquarters 
on 29/30 Augus~ with par~icipation of representa
~ives from PACAF, PACFLT ~ CINCPAC, CSAF, CNO, AFSS, 
;·4;jA , NSAP/\C , PSR, NSGPAC, and JSPC. A t~lree•phased 
a pproach ~o the e5tablishment of the TACC (NS ) was 
dt!veloped which ·J.ncluded on- line interface between 
U .. ;AF /USMCIUSN t~ctical data systel!Js and I fiON 
::·::>RSE. 

1 . CNO designated the Navy portion as ~ project 
I~ON HORSE, QRC-67-4, Category II on 22 September 
1)66. Action and funding to procure communication 
2~curity e quipment for L~~ 11 naa been ?nit1ated 
r: reviously. 

M. On 27 ~~ptember ~966~ 7th AP issued SEAOR 
· · l -FY - 67 :..n s·...tpport of COl·1Bh.T LIGHTND.fG. 1 

I 
I 

n . On 18 October, CNO <!.~d Cl-!C .represent:>.tives 
~:-; ~'ormed ~.fS;\ ~: ·:at a M~r ::..r: ;.::or :r .: ? .;:ctj_c;al !:tate. 
:· ·.:stem (HTDS) Tactical Air r)oerar.ions . Cen':~r would 

• - I : -: collocated i ·;i th the J.ITD:: beac l': r elay. · 

o . On 20 0.:-;;ober l--~=·:)6 . 7th AF i SZU':d I'; · ~ ll:T:iT!I!':l'= 'l 
:l.cti on Directi·.;e 67- 8.: Ac tivation cf Nor t.! : 3ector 
7~ctical Ai r Control Cent ~r - TACC (N2). · 

p. On 22 Oc ;;~ber; ·.7 th .J.F issu-=d the Cc:1e:ept. of 
: ::-= r~t ic::--.s for TACC (:~3) ~ ( COK3.L.I' ~IGHTI~+=~(';} . 

I 
:: . Cn _ Nc-:~mber~ '7":!! AF i~sued ODeTa:::. -_!13 F.!.an 

·· :: 1:::7 '!COU'Oj.J· L.,.· ... HT'•T;·G r: ·""- - -· ' 1'.l.LI.. •...!_\.l _ •• __ , • • 

r . Early ir: I~cve:.1c ~· r CS;..F acc~!=~ed the .::SD/MITRE 
· · ~.,.~::n1c:at"' L-... '-J,..:>- - ; . :: '7',.,~ .... ~ C''' 7"·-t,., ::" ·· .-:-·~ ...... ::: to bf -·- ··-···-· . - -- -·'~- .... _ --- ""- -- -- - '- .. :'- ... ~ .. ;;,_ -

· · · - ::>l l c:oa· at· 1~ "''•rn ., ... ..; : .:or,irc v JIO''l1-a·: l1 ·o, ;· ·;a~A 51 ' · ·- .... _ - - ....,_... c;. _ _ .... ~·: , _ .... _~· • """'"' \; -- ::: ... ~. ""' - .L.::. 
. -- .. 7 ., II) --- -""-' . 

I 
3 . On 16 No·.'e!:.'t:•e:r: Prc j t:?ct SEEK DA~.TN :·:c-. ::: estab-

~ .::ie3 via me.5.:: ::.e;e f' !·orn . .:;,?rtDQRC. !'hi:= p::.~c.~ ect is 
· · ':': ':. port ion o:~ F~:c.j "=t:::t CC·~·!BP.T LIGHT!-!ING · ~·:!·.ich is 
· ··~---nc:l·,.~ to~ ... . _.,-,. · ·. -;:-.· · ~ 7 -nd .:., .... 1 , . ..,.,_..! ·\...e • .. : - ~ _ ''- .• _ . .-,vL _ - - _- _ . ::.. .... · - ~ .... -::::: .• 
:· . .: r.2.llation o:' :.!·.E; _:._:::f.:-.:::.:.- :l.s . · 
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T 1. As a result of tt:~ 1 2 ?-iay and 29 June 1966 'borjer 
violation incidents, and ~he subsequent inves~igations, 
recommendations were made tc upgrade US a i r contrcl 
and warning capabilities C'!er North Vietnam. ! Thi::: 
resulted in the USAF CO~~=- LIGHTNING, US NAVY FIRAZ, 
and associated program~. 

j. on 26 J u ly, CSAF ( :.:<~f\F) stated an 'J rgent 
requirement fer IRON EOF.~: ::.;:.ts. and cite.j the 1·. :: . .5 
for five display consoles . Four were to be located 
a t CRC Panama and one at -:- --:!1 AF/TACC. 

I 

· k. A conference was h(·~ :: ~n Hawai i dur:~r.: '-~ ~;_ g·..::::t 
1966 during which PACJ.:.F ! ~·r ~ ·:nted the Ai r ?c.!:!-:'2 I::: 
proposal for establi5!-.:.nf" :: :;sAF· NVN Opera -c ::..1s 
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. . . I : ,_;::--, ,_.· . ·. r 
(4) Upgrade of the USAF ~emi-automated system 

( BLIIC II). to include local and I·emote radar data 
input; on~tine · data ·interchange between TACC(NS) 
and Udorn, increased track capability, and 
automatic SIF readout . · · 

(5) Establishment of - on-line data interchange 
link between.NTDS/HTDS .and IRON liORSE. 

- . . 

I 
i 
.I 

I 
I 

. (6) Receipt in theater. of thr·ee additional rajio l· 
relay a ircraft ( KC-l35s). 

In thP t hird ph~se, September 1967 to March 1968 , 
improvements will · include. the follo\·.ring: 

( 1 ) Estabtfshment of ·an on-li~1e dat a inter·ctange 
link between the USAF system an::l ~lTDS/MTDS and 
IRON HORSE. 

( 2 ) Commencemenl: of installat i:>n of secur~ 1..·o ice 
cor.:munications in tactical air; ... r~ft via KY-28 
c , · (p . c:: EEK SI' r·~-- : · --Qt,lp:tent roJect .... -'-·· ·- .. 

2. ( ~ ) His tory 

1965, the Offi:~ of the Secre:ary 
of Defense F€·S:3.!'ch· and Engir.:.e er 
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r~ . Tllr! Ai r· Fot·ce has ini Li:..LL€:<.1 :t Pl'OI~r·:~m 
( COMBA'l' LIGIJTNING) for !:: imila1· J.IUI·po~c::. .'!'hi!: 
p1·og1·am 1nvol ves a phased improvement of ~he: 7th AF' 
capability to control USAF aircraft ovez· Nor· th 
Vietnam. In the first phase, October 1966 to Apr~l 
1967, improvement includes the -following: I • 

(1) Communications with tactical aircraft 
via ARC-89 air~orne radio relay equipment. Two 
KC-135s are now in theater ( LUZON/WAGER). 

(2) Establishment of a separate command and 
control facility, TACC (NS), adjacent to t he 
joint USAF/VNAF Control and -Reporting Center 
(Panama CRC) on Monkey Mountain. TACC (NS) has 
responsibility for USAF aircraft over North Vietnam 
less RP !; Panama CRC has responsibility for 
aircraft in RP I, Sou Laos and the I Cor ps 

th Vie tnam. 

(3) Upgrade of communications and co~~uni~a:ions 
security for the crosstell of tracking qata . 

I 

( 4) Stationing another BIG EYE aircr~ft c:·.-e~-· 
Laos to increase aircraft tracking capability . 

( 5)· ·Commencement of secure voice communic~ tion 
with tactical supnort aircraft via KY-8 ecui:~-:-:1e-nt. 
(SEEK SILENCE, formerly ANGEL VOICE) . - . 

In the second phase, April 1967 to Septemb~r 19~7 ~ 
improvements will ~nclude t he following : i 

I 

( 1 ) Installation of IRON HORSE at~·.-::.-:: :-: 
an interiln console- display or pri!: t/punc!-1 ·:c _ : .. 
bili ty installed a t TACC ( NS). 

( 2) Upgrade of the IRON HORSE install~:~~:: '· ' 
TACC ( NS) to a comp·.l ter with two displ ay,s . 

I 

( 3) Installation of the USAF Tactical: :;at: 
System, BUIC II (SEEK DAviN), at Tt..:c ( :·rS j: :.:--_: 
Udorn with automatic, digital tracY.ing d& t ~ 
i nput capability. 

.. 

r 
VP. 

"' I 
I 
I 

I 
I 

I 
.I 

I . .., .. 
GF-2 Annex r :: 

Append::<: .. 
I 
I 

. . 



~ . 
ANNEX F TO APPENDIX G i 

-US AIR CONTROL AND ~ 
DATA~ SYSTEM IN SOUTHEAST ;ASIA 

1. ~S ) Background 

a. Tactical air Commanders in Southeast Asia have 
a continuing requirement for the best available trac 
ing data on aircraft tivi · over North Vietnam. 
ince 

rece ves s rae 
data, through normal crosstell. IRON. HORSE is the 
code name· of a program to improve on HAMMOCK by 
automating the processing and forwarding of supple
mentary data. IRON HORSE will provide: 

ill A lar ger volume of .data 
2 l..fore timely data 
3 Better quality data 

I 

I 
I b. Both the Air Force and the Navy are making 

every effort to improve direct tactical1 control of 
aircraft over North Vietnam. It is highly desirable 
to be able to control tactical aircraft by call sign 
over North Vietnam. The most important tactical 
improvement will be in refinement of SAM, MIG and 
CHICOJ·1 border warnings, which can be issued more 
~rec~s~ly to the affect~d airc~aft. Th~ Navy has 
located an NTDS equipped ship (cruise r 9r destroyer 
t ype ) vri thin five nautical ~iles of 19- 37N and 
107- .:.!7E 1!1 the Tonkin Gulf. It has been designated 
~he Positive Identification Radar Advisory Zone 
(PIRAZ) ship. The mission i s to provide positive 
identif~cation of all aircraft ~!1tering, oper~ting 
within, or leaving the designated zone; provide 
advisory control to aircraf~ i~ ~~e zone upon r equest 
utilizi!1g all means available; provide max~muo early 
wa~nin~ ot i:npencling hostile ai r e.ction ·against 
friendl y air and/or surface units; and take under 
~ ~tack t~os e ideMtified hostile a ircraft and/or 
surface ~~its as directed and d~~troy i6 accord~~ce 
with r~les of engagement. 
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2.j. ( U) ?.evisions: Hodifica:.icns and revisicns :.c the 
~greemen~ ~ay be a~cc~pl~shed a5 necessary ~~d as agree~ 
:o b~· t he -..mdersigned. 

:l / t. 8 Dec 66 
WlLLIAM W. HOMYER 
Lieutenant General, USAF 
Commander 7th Air Force 

L. . L . L L 

s/t 8 Dec 66 
DAVID C. RI CHARDSON 
Rear Admiral, USN 
commander Task Force 77 
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( f) 

·. 

' I 

S&~ unit loca~ion a~d assistance. 
I 

' 
(g) Combat Air Patr ol (CAP ) assis~ance, 

when c:.vailable. 

(h) 

( i) 

{ j) 

Communica~ions relay . 

Handoff to other control facil~ties. 
I 

I 
Tanker loca~ion and informatiod. 

I 

(3 ) Location: 

( a) The PIRAZ Unit will normally maintain 
~~ation within 5 nm of 19°37'N - l06°47'E. 

I (b) 
~ta~ion to replenish. The frequency of replenishmen~ will 
be l determined by the type unit assigned and the ayailability 
of replenishment forces. The P!RAZ Unit will pr omulgate a 
message to all concerned, including 7th Air Force, indicating 
the estimated time of departure from station and the expec~ed 
t~e of return to station. · 

The PIRAZ Unit will periodically leave 

(c) During t he period while the PIRAZ Unit 
1~ off station, CTU 77.0.1, t he SAR Team Commander, will 
insure that a suitable unit is at the PIRAZ stat19n or 
t he Nor~hern SAR Station to maintain continuous 
surveillance. 

ll j (U) Resnonsibilities: The Commander 7th Air Force 
and Commander Task Force 77 will insure tha~ all appli
ca9le Operations Orders and Fragmen~ary Orders ar~ trans
mitted to the opposite service f or missions in which both 
services will par~icipate . i 

12 J (U) Communications: Informa~ion exchange p~suant 
to lthis agreemen~ shall be by ~eans of normal =ommunica
t iqns channels defined in 7AF OPORD 100- 67, CTF 77 OPORD 
320- 66, and other pertinent direc tives. 

I 

I 
I 

SE~ 
I 
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t ion addre ::;see. Each reques 1: ~·iill :'ully ::ub:.:".:. ;,nt ia tj;,; ~r;r_ 
:-: equirer.1en1: for exemr-t:.on from 1:!:e e::;t.a'ul:!.:-;hed procedure~ . . 
·:'I':i 77.0 Hill advise 7 ~ o!' approval cr disapproval of 
r~ques:s fer missions which will over-fly t he Task Force. 
(;~~ will inform the unit concerned of aFproval or dis
~~r.-pro·rP-1 oi' the requested mi.ssion. The l.Uli t ~or..d1;.cting a!l 
~pproved mission must provide sufficient data for proper 
identification of the flight(s) throughout the mission. 
?light data required for identification will be submitted 

· by message to the 620 Tactical Control Squadron, Danang AB, 
RVN (unit designator of Panama CRC), 7P.:P, C'ID 77.0 and 
CTU 11.0.2. Flight data messages must be disseminated 
~ufficiently in advance to assure receipt hy all addressees 
prior to the conduct of the mission. 

1.._ . 

g. Facilities, Services and Location of the PIRAZ Unit : 

(1 ) Facilities: CTF 77 shall maintain a zuitably 
configured ship, preferably a Cruiser or Destroyer Leader 
on PIRAZ station. The ship shall, if possible, be equipped 
vii th: 

( a) 

(b) 
target indicator 

Navy Tactical Data System (NTDS). 

Lo~ range air search radar with moving 
(MTI). 

(c) Height finding radar. 

Romeo ) . 

(d) UPA 49/50 direct IFF/ SIF readout equipment. 

(e) TACAN (Channel - 26; Identifier - Al~~ 

( 2 ) Services : The PIRAZ ship, Red Crown, shall 
provide the following services upon request : 

( a) Air Intercep't Control (GCI ). 

(b) Navigational assistance. 

(c ) Advisory control of aircraft. 

(d) Flight following. 

( e) Assist in rendezvous (join-up cf 
aircraft ). 
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( ~ ) !~:.=.~ :!.~=. C~·: ·.:~ -- :.:. e:;t ~: ... ~·· ·:.:. 2:::.c:1 :.~!"" ·~ ~=-: ... t 
·m't :!':~;: ::-.e FI!tAZ :-rom -::;e ~~·...i-ch 'b··: croviding Re:i Crown 
~i-ct voice call si~n a~d o~s~~io~ a~ ~h? airc~aft ~ro~eed 

- - I • 
nor't~ ~nto the Gulf of Tonk~~ area ~nj c r ier to the air-
~ ~aft passing l8°30'N . -

( 4) ;.assbon aircra:'t entering the P~Z f rom 'the 
~est: north of 18 30'N (30 miles from coast ) ~hall :all 
=:thm and Red Crown vThen ent:~ring. Mission aircraft out -

1 bound fro:n She target a rea ~m.,.ard the G·.1lf of Ton:-<in :irea 
n·:>rt~ of 18 })'N will checlc in w.~.th Ethan a.'1d Red Crown on 
396 .6 ~: s. Alte rna'te freauencv will be 253.5 mcs. Aircraft 
will report feet wet anj give TACAN position if possible. 
Calls to Ethan ~~d R~d Crown will be made simu~taneously 
by calling 11Ethm - Red Crown, t his is J '' 

e. CTF Procedures: 
I 
I (1) Aircraft will display appropriate :! IFF'/ SIF 

.lmojes/codes at all times . 

! (2) Red Crown will identify Air Force 'mission air-
1 c r a f ·: ~ntering 'the PIRAZ f rom the so'..lth by cvrrelaticn -::f 
th·= IFF/ SIF Mode II Codes with the f light call . sign anJ. the 
position provided by Panama CRC. 1 

I (3) USN aircraft outbound from the target area 
tow~rd the Gulf of Tonkin will check in with Red Crown on 
386.6 mcs . If Q~able to contact Red Crown, aircraft will 
ch?.ck i n -..,rith .. Ethan on 386 .6 (alternate 253.5) la!'ld report 

l fe~t Net When O~er the COastline and heading Seaw~rd. 
Eth:1-'1 \'lill cross - tell this information to R~d Crown. 

f. Special Procedures: 

(1) Fligh'ts, w~ich by th: nature· of t~~ir ~ission 
,must repeatedly c ross th~ coastline or m~ke multiple 1
entries ~~d exits of the PTIL~Z, will b: required to check 

li n initiall y anj check out only upo~ final exit f r om the 
zone. These flights must be in11cated on frag iorder. 

I (2) Where the eleme:1t vf S'..lrprise is c1onsidered 
ess~ntial and adh~rence to ~~rmal IFF/SIF a"ld/or comm~~i 
patio!'ls procedures would jeopardize or compromise the 
bission, the unit concerned may requ~st ~x~mptio!'l :o th~ 
~rocedures e~tablished for air operations over ~he Gulf 
cf Tonkin. Requests will b2 3ubmitted by message to 
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.~ (S) f..ir Ooe::-ations C:ver ~:;e Gulf of" Tonkin and 
.::.u.j ~cent. Lana Areas: The following pro~ edures for ai r 
: per a1:ions i n t.he air s-r;a.:e over ~he: Gulf cf Tonkin and 
.::.ci,ja(:ent land areaz are established t.C benefit friendly 
: orces u sing the airspace and to provide t~e maximum 
~-~~c ::.on time against hos~ile air ac tion: 

a. A Positive I dentification and Radar Advisory Zan~ 
·. ?IRAZ) is e stablished in the airspace over the Gulf of 
~onkin and adjacent l and areas. The PIRAZ . i s bounded on 
~ he scut.h by 18°30'N, on the east by 110°00'£, and on 
·: he west by a line 30 nautical miles inland f rom the coas•-
~~e of the Gulf of Tonkin . 

b. _The Panama CRC is assigned the identification 
~-e~ponsibility for the Danang Subsector of Sout}?.eas~ Asia 
~.::.st Sector, Mainland Southeast Asia Air Defense Region. 
~~.e i~avy CIC requires positive identification of all air
:·!":ll't. ~pera:ting in the PIRAZ. Continuous coordination 
:::us1; b e effected between Panama CRC and Red Crown to 
:·a c ili tate and expedite the accomplishment of the identi-

- ~~c ation function. The PIRAZ Unit will provide pozitiv~ 
.:.den-:i:'icat.ion of a l l aircraft entering, cperat ing \'rithir!, 
~~d departing the designated zone utilizin~ all m~~ns 
::-:•:a.ilable, including but not l imited to: 

( l) ·Frag crders and coordina..tion message~ . 

(2) Direct surfa=e and a~r communications . 

(3) IFF/ SIF procedures. 

(4) Visual identif~~a~~on by c~~e~ ~ircraf~~ ~he~ 

{~j Cross-tell pro=e~~!es . 

c. ?IRAZ :.:1a.ll ;>r ovid: :.~e!;t!.i'ic :.l:=."='t~, 
hcr=~r t-rarnings ~o the !":':~·:ir.'.um fe s::. itle . . . 

Ql.~7~.: -?. 

d . 7 :;.--:: Procedure~: 

(1} Air Fcr=e fr~ c~c~;s will in~~c~~e 
·::: ~-:b enter ~he :?IRAZ. 

T~·.' -'-t• ~-·- c-;J .· 

( 2) Air=raft will :!isplay ~-~'prcpria.t-: Lry.'~TI' 
... :1je~' :-":'de s a-: a :::..l t:i::i€2 . 
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~ . Tas~ ?crce 77 ~ill prcv1~e ~ugment!~g personnel 
~c Pana."!!a CP.C tc assis"t in providing cr ·:>ss--cell requirements. 

e. Big Eye (Ethan) and P!RAZ (Red CrO\vn) ·will cross
~ ell as much track information as is oossible on hos~ile and 
unidentified {bogey) tracks . Reports-will inclu~e contact 
position in GEOREF grid, course, speed, alt itude and com-

- po~i tion. Initial r eports will contain evaluated! infor mation 
and will not be delayed. Amplifying reports will be made 
pr oviding additional information as available and! tracks will 
be lupdated every two minutes. Big Eye will pass friendly 
t rack information on secure voice circuits only. : PIRAZ will 
provide information on any track which it holds to Big Eye 
up9n request. Tracks provided to PIRAZ by Big Eye shall, if 
not held by PIRAZ, be entered into the NTDS and will be 
t ransmitted on links 11 and 14. Cross- tell will be accozr;
pl~shed on HF 8615 kc (Primary), UHF 386.6 mcs {Secondary) 
and UHF 253.5 mcs (Tertiary). When LUZON Radio Relay Air
craft (RRA) with additional relay equipment become available, 
3ig Eye and PIRAZ shall have common UHF transmit/receive 
frequencies and Tactical Air Control Center (North Sector) 
will t ransmit/ receive on both sets of frequencies. This 
will all ow t hree-way UHF relay. UHF will t hen become 
par.imary for cross-tell anj HF will be secondary . . 

8 . {S) CAP Assignment. During periods of incre~seq tension 
when air attack is deemed imminent, all available ,interceptor 
air ;craft will be employed to defend U.S. forces and facil i
ties. This may involve passing control of Navy a~rcraft to 
sho're based radar facilities or passing con'trol otl USAF a.ir
cr~t to shipboard facilities . All reques'ts for assistance 
wil•l be honored to t he extent feasible without degrading the 
def i;!nsi ve capabilities of the pa:~ent fore e to an 
unacceptable degree. 

j . I (S ) Air Ooerations Proximal to the DMZ. Strike and 
armed reconnaissance aircraft will not approach closer than 
20 nautical miles to the DMZ unless under positive control, 
and !in no case will approach be closer than five nautical 
mil~s to t he DMZ. The CRP at Dong Ha, Waterboy, can be 
contacted on its Primary or Secondary air control frequency 
for jposition information and vector. In the event Waterboy 
cannot be contacted or is unable to provide assistance, 
Panama CRC will be contacted on its Primary or Secondary 
air !contr ol f requency to furnish the required control. 
( No~e : These pr ocedures do not apply to air opera~ions 
wit~in the DMZ when so ordered and authorized.) j 
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a. The CRC or CRP will aav1se the receiving shin 
via AC cr CID net whenever handoff will be required. At 
this time ~he flight leaders call sign, the handover point 
in XY coordinates, and frequency designator will be passed. 

(1) Air control designator~ and frequencies 
are: 

ntrol Facility Designator - Frequency Designator - Frequency 

nama CRC Primary 367.8 Secondary 376.9 

.terboy CRP Primary 269.6 Secondary 375 .7 

han ( AEW&C) Primary 257.0 · Secondary 271 .8 

d Crown 
PIRAZ Unit) Primary 386 .6 Secondary 291. 4 

b . The receiving ship will report when positive radar 
and radio contact are achieved and assure control and sur
veillance concurrently . 

c. Return of USAF aircraft or handover of USN a.ircraft · 
to CRC or CRP control ydll be accomplished in the same 
manner as des~ribed in paragraphs a and b, above. 

7. (S) Air Defense Cross-tell Criteria: 

a . Navy units will exchange information via cross-tell 
net with appropriate CRC's on all special interest, unknown 
or hostile t racks utilizing XY coordinates. If continuous 
track data is no longer required, a cease tell will be 
passed. · 

b. Panama CRC will cross-tell all hostile, unidentified 
and unknown tracks which pose a threat to U.S. or friendly 
forces. . 

c. Tac~ical Air Control Center (North Sector), call 
sign Motel will cross- tell all Project Hammock tracks to AW. 
Tracks will be designated with the same code employed by 
CTU 77.0.1 using numbers 51-99 of the SAR destroyers number 
block. CTF 77 will provide new AAW brevity codes when 
necessary. 
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s~yh 

{II) P.EW&C - lurborne ::arly ~iarni!'lg and Contr ol 
Dr ovid (!ci by i.:C- 121 aircr aft. (Call sign : Ethan!) 

~./ (S) :oncetn cf Onerations : ! 
I a. U.S. air assets assigned to .-c;1e conduct of missions 
~ SEASIA are derived from shor e- based and shin-based 
~rcraft. The ·large number of friendly aircraft , opera~ing 
o~cr Nor th Vietnam and the northerly movement of ! TF 77 uni t s 
into the Gulf of Tonkin, coupled with more ac~ive aggressive 
op'erations by Nor~h Vietnam aircraft, necessitates the 
exchange of information between 7AF and CT.F 77 of friendly 
a~rcraft operating in this hostile environment. Information 
od all friendly aircraft operating .over the Gulf of Tonkin 
and adjacent land areas of North Vietnam must be ;known to 
as'sure enemy aircraft can be identified and a satisfactory . 
defense oosture realized. ' 

I b . ~oint USAF/USN air operations over Laos ~r South 
Vietnam will be properly coordinated to preclude mutual • I l.nterference. 

I c . When aircraft operate out of range of the~r usual 
radar control facilities, it is desirable that con~rol and 
sur veillance be assumed by another facility which has the 
aircraft within radar range. Control as used in this ·agree
ment will be exercised only when control is passed from the 
commander nor mall y having control, or when in an emergency 
situation, t he f light leader over whom control is ; desired 
i s agreeable ~o such assumption of control. I 

d . In t he event of hostile air attack on u.s. forces 
or facilities, all aircraft may be required t o par ticipate 
in a coordinated effort under control of ei ther ship or 
shor e based radar . · ; 

6 . I (S) Control Procedures: Aircraft cont rol prJcedures 
are prescr ibed in Air Force Manual 3-16, Standard Tactics 
fo~ Air Defense , and CTF 77 Ser 77/0028 23 Sep 65 1 (0PORD 
32q- 66). The followin~ handoff procedures for t~ansferring 
raqar control between control facilities, based oq the above 
re~erences, are established. · 
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reouireo. The u~e of the airspace within· the PIRAZ i s not 
restricted, nor r.hould any connotation of positive con
trolled airspace be assumed. The PIRAZ does not effect, 
nor change, t he air defense identification zones (ADIZ ) or 
the identification procedures established by the Commander 
7AF as Commander, Mainland Southeast Asia Air Defense 
Region. 

4. (U) Definitions and Abbreviations: 

a. The terms included in JCS Pub 1 are accepted as 
defined. 

b. Navy Terminology: 

{1) CIC - Ship ' s Combat Information Center which 
monitors overall air picture. 

(2) Cross-tell - A communications net employed for 
cross/plot tell 1n SEASIA as prescribed in COMSEVENTHFLT 

. OPORD 201- (Yr) . 

( 3) ClD - A communications net employed for passing 
Cocbat Information and Detection data between ships and to · 
l and-based facilities as prescribed in COMFIRSTFLT/ 
COMSEVENTHFLT Standard Operating Procedures for Anti-Air 
Warfare. 

(4) AC - A communications net employed for Air 
Coordination and Control as prescribed in COMFIRSTFLT/ 
COMSEVENTHFLT Standard Operating Procedures for Anti-Air 
Warfare. 

( 5) AAWC - The Anti-Ai.r Warfare Coordinator who 
has responsibility for defense of the task force against 
hostile air threats. 

c . Air Force Terminology: 

(1) TACS - Tactical Air Control System established 
for control of available air assets. 

(2) CRC - Control and Reporting -Center. 

(3) CRP - Control and Reporting Post. 
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TAE .:.. :'0 .!.;mD: ::: : : APPENDIX G 

!4EMORANDUM CJF OPERATIQNAL PROCEDURAL AGREEMENT 
BETWEEN 

COMMANDER 7TH AIR FORCE 
COMMANDER TASK FORCE 77 

I SUBJECT: (C) Agreement for Joint USAF/USN control and 
coordination of friendly air operations in t he airspace of 
L~os, North and South Vietnam and the adjacent seas . 

1. (U) Purnose. Provide essential background ~acts and 
disseminate information concerning basic policies, proce
dures and responsibilities associated with the cqntrol of 
friendly aircraft and cross-tell of track information 
necessary for the defense of U •. S. / friendly forces· and 
f acilities against air attack. 

2.1 {U) Imclemem:ation. This agreement becomes _effective 
when signed7authenticated by the Commander 7th Air Force 
ana Commander Task Force 77 or their designated r 'epresentatives. 

3. (C) Terms of Reference: 

' a. COMUSMACV is a subordinate unified comman9er under 
CINCPAC~ Commander 7AF is the designated Air Force Compo
nent Commander to COMUSMACV. In this capacity Commander 
7AF will conduct. and coordinate offensive and defensive air 
op~rations, tactical airlift, air traffic control, search 
anq rescue, close air support and reconnaissance. (Ref 
CINCPAC OPLAN 32-64 Annex C, and MACV DIR 95-4) . I 

I b . The responsibility for u.s. Air Defense in Mainland 
Southeast Asia will be discharged by CINCPACAF tnrough his 
Mainland Southeast Asia Air Defense Region Commander, 
Commander 7AF. (Ref CINCPAC OPLAN 1-65 Annex I ) . . 

I c . Commander Task Force 77 is responsible to .Commander 
Se~enth Fleet for control of U.S . Navy attack carrier air
cr~t op~rations in WESTPAC and especially within 'l the 
Southeast Asia region. 

I (1) A Positive Identification and Radar Advisory 
Zone (PIRAZ) has been established, encompassing fleet opera
tions in which positive identification of air tr~fic is 
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h' I .v· l· ., ··o ··---l·-..., ;: n - - --nri-~ -.. ~ -oa· :~~i::Unicai:. iO:-.s. 
I 

\J L •• .:. • .. I .:;I. I. '-'•• -·· - ~ • ;~~ ----.;. ....__ ... -

and ! ?~/~ !F p~ocedu~es. !ab A is a copy of t~e 

I 
. ii!emorandu-n of Opera t:.onal ?:-ocedural .~greemen t 
be tween CHDR 7th A? a.Tl.i C':F - 77 . 

1 

I 

( 3) Flights through RPs assigned to another 
commander do nJt !'eauire clearance above ~ L . o-:;:
feet; Below t~is aititude, Navy aircraft . oStain 
clearance from 7th AF GCI or ABCCC controllers . 
CMDR 7th AF advises CTG- 77.0 of int ended tracks, 
times, and altitudes. As a matter of practice~ 
TF-77 aircraft do not operat e through RPs · v and 
VI A and all 7th AF aircraft transits through 
the Tonkin Gulf are conducted in accordance with 
established check- in/check- out procedures· through 
PIRAZ. · 

e . CMDR 7th AF/CTF-7~ Coordination Comrnit:ee. The 
:J :· in.ciple organ i zation in which coordination procedures 
b'=t.ween CHDR 7th AF and C':F-77 ere developed~ :;ev ie~ ... •ed 
and/ or revised is r.he CHDR 7th AF/CTF- 77 Coordination 
Committee. This committee meets monthly or as 
r nquired. The basic l etter of agreeme~t is at T~B A. 
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photo collec: ion i~ r.~oee~s'=d oy Mari:1e U."'lits 
a: Danang. Photo recce ccllected i n RP I or 
in other areas of North Vi etnam. which are 
considered to be of i:1terest to .other services. 
is forwarded by message photo interpretation · 
report and by passing a copy of the negativ~s . 
:·.:arine p"ho: o collection is retained G: !. D;,.nang 
except for that portion forwarded to higher 
echelons as matters of special interest. 

(3) ELINT requirements of the various S'=rvices 
are generally identical. The ELI~IT vehicles of 
the various services vary in capability. The total 
capability of all collection vehicles covers the 
entire spectrum of ELINT collectio~ requirement. 
The accuracy and detail of certain types of ELINT, 
however~ is subject to equipment limitations. The 
number of collection vehicles available in the 
s '=rvi ces has limited the total hours of coverage 
per day for certain ELINT information. Volume III 
discusses the collection and distributi~n of 
special intelligence. 

( 4) ECM vehicles are ·in the same cate~ory as 
ELINT collection vehicles and in many cases are 
in the same airframe e.g., EF-10, E!- 6A, EKA-3E~ 
and EA-lA. Requests for use of the resources or· 
the various services are made by appropri£te 
authority and .filled in order of priority by the 
desired equipment. 

d. O:her o~ocedures 

( l) Lucrative t argets of a fle'=ting nature m~y 
be attacked by 7th AF o~ TF-77 aircral"t when 
l ocated. bu~ must be reported to the commander 
r.aving area responsibility. 

( 2 ) Coordination and identification of f~iendly 
air operations in the airspace o~ Laos, Nor~h and 
South Vi~tnam and adjacent seas ar~ effected 
through .ADIZ and PIRAZ procedures. Both ADIZ and 
PIRAZ are effect ive i n defi~ed areas and ar~ pred
icated on identif!.cation by flight plans and IFF'/ 
SIF. They provide f or mutual support, crosstell 
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dis:-ur;-;:; ion I ?- 77 oneration-. ?:-e-
1 strike coordinati)n is continuall y exercised 

throuEh the 7th FLT Mobile Air Coordination 
Team Elements referenced in paragraph 2a 'a cove . 

c . Dis t~ibution of Tactical and Tar~et Intelli~ence 
Information and Materials 

l 

(1 ) The determination of requirements fo r, and 
collection of, t actical and target intelligence is 
an individual service responsib~lity whicp generally 
parallels the geographic area of responsibility. 
The services have similar photo reconnaissance air
craft . There are minor variations in the 1 capabil1ty 
of installed camera equipment. Various ELINT 
gathering capat·ili ties are unique to one 9r more 
of the individual services. 

{2) The assessment of photo intelligenbe f ollows 
i ndividual service channels. 

( a ) Navy photo collection i s initially 
processed aboard t he CVA. The film is

1
then 

forwarded to FICPACFAC, Cubi Point, P. I. for 
further assessment and analysis and then to · 
FICPAC in Hawaii for detailed assessment and 
an~lysis. At all stages the items determined 
to be of interest to any other s ervice iis 
extra~ted and passed via a message photo i nter
preta~ion report and by passing a copy

1
or the 

negat1ve. 

( b ) The USAF photo collection is i nitially 
processed at the home base of the photo recce 
aircraft, (Udorn, Thailand or Tan Son Nhut, 
South Vietnam) . Second echelon assessment is· 
accomplished at Tan Son Nhut. The f ilm is then 
sent :o Clark AFB, P . I . , for further assessment 
and finally to PACAF headquarters in Hawaii for 
detailed assessment and analysis. At all stages, 
items determ~ned to be of interest to any other 
service is extracted and passed via message photo 
interpreation report and by passing a c:Opy of t he 
negative. 

( c) The USMC photo recce effort 
l imited to South Vietnam and RP I. 

I 
i s generally 
The Harine 
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SECRET 

/ 
I 

• ·~ r..r Cne:·=.. -:::.·:>ns !='2.an~ ::.:1:: :0:--deP~ . ::!:!1 gene:-a::. ~ 
"the:::e :.ircrnf ~ r·eport to, and a1·e: cQntrolled ty :r: ~ 
Airbci·no: i3a~:tlefield Command and Contr·ol Center· 
~ A!3CCCi opr:ratir.g in RP l and CTEEL 'i'IGER (no!·t h) f"0r 
handoff tQ Forward Air Contrcllers (FACs ) or to 
CO:It:BJ...T SKYSPOT (MSQ-77) . Occasionally, these fligh~s 
are d!·:ert.ed ~·!hi1e ai rborne to STEEL T!GER (south) . 
71Gir. nOIDW, or in-cQ unt:-~· . S~ventL AF/'E!-77 pre
st~ike coordination is exercised through the 7th FLT 
!·hbil e Air Coordination Team Units (CTU 70 .2. 1 ) 
~ aigon (CTE-70 .2.1.1 ), Danang (CTE 70 . 2.1 . 2), and 
udorn (CTE 70 . 2 . 1 . 3) . The Saigon element, located 
at Tan Son Nhut, has direct secure voice contact 
with the YANKEE TEAM Commander via STEAM VALVE. 

b . USAF Air craft Onerating in USN Route Packa£es 

Seventh AF strike/armed reconnaissance missions 
scheduled fo~ or diverted to Navy RPs II, III, IV, 
and VIB use the following procedures : 

( l ) Targets are selected from the Target Planning 
List ( 'l'PL) developed and maintained by CTF-77 and 
helJ by 7th AF. 

( 2) CTG- 77 . 0 a~signs proposed ta~g~ts anc 
"'V!tl·lat,e t.::nr,.) pericJ~S \1· . <.: •~'' - · Na··"'· c::tr'~' : rA u ... •• • - "..l , ' c.... ... . • ·- •• - - .. .. 

pl~ns ~~d CVA operating schedules, to CMDR 7th 
A:F at least one vJeek prior to the 7th AF weekly 
pl anning cycle . Targets assign=d/ proposed are 
sufficient. to support at least 80 7th AF sortie~ 
per day . 

(3) CMDF. ?:h .;E s~i~c~s from these p~opo~ed 
targets/time pe~io1~ speci!~c targe~3 and lOTs 
for primary or a::.. terna to? mi~sions . TI1es.: 
selections 3re pass~ti each week to CTG- 77.0 in 
an intent ~essage :overing the seven day periQc 
follot-:ing t he 7th AY v.•eekly planning rneetin~ . 
Daily i!.~en~ ~essag~s furthe r confirm 7th ~1 
sorties approx~a~ely 2~ hours prior to TOT. 

(4) While CMDF 7th AF may cancel any mission, 
late changEs o:-- adeitio:1s are not :-eaue =ted 
except in unusual cir~~s~ances tc avoid probable 
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, •.y-.-::·r - -o . -~-.. m•·.r G r.11lit..J .. :.. _ r-.. ~ r .!:-~·•!.J•A , 

COORDINA'l'IOi'l FROCE:St.TRES 

I 
l . (S) ~~ctions Reoui~ine Coordination Between 

7th AF c.nd ror:.':' -77 

a . TF-77 offensive combat missions in areas 
assigned to 7th AF. Seventh AF offensive missions 
in areas ~ssigned to CTF-77 . 

b . Airc~aft identification, advisory service and 
control particularly within defensive and identi-
fication zones. As feasible and necessar y, this I· 
includes: 

L 

(1} Control of defensive systems including air
to-air and surface- to- air systems . 

( 2) Assistance to fighter aircr aft in the air-
to-air combat role in target areas . ' 

{3) Enroute flight following and aircraft 
separation. 

(4) Ass istance to strike aircr aft in and enroute 
to target areas . 

c. SAR and RESCAP missions and procedur~s. 

d . Distribution of- tactical and tareet int~lli~ence 
information and materials. 1 

I 
e. Standardization of ECM procedures, warning 

systems p~ocedures, and code wo~ds. 

f . Procedures for requesting services by forces of 
the other commander . 

2 . (S) Coordination Procedur es Now in Effect 

a . Navv aircraft in USAF Route Packages . 

CTF- 77 strike/ armed reco~~issance (recce ) 
missions scheduled for or diverted to RP 1~ Laos; or 
South Vietnam will use normal nrocedures establishea 
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ANNEX D TO APPENDIX G 

US CRYPTOGRAPHIC EQUIPMENT 
CURRENTLY IN US~/ 

HY- 2A: 
KG- 13/ 13A 
KG-14. 
KG-22 
KG- 30 
KG- 31 
KL-7/ 7A 
KL-47 
KW-7 

~/ See Ta bl e s 4 t hrough 2~ 

GD-39 

KW-8 
KW-26 
KW- 37 
KY- 3A 
KY-8 
KY-9 
KY-28 
KY- 38 
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ON-LINE HULTI - CHAN BCST RE
~EIVE SYSTilvl ( 2 - 8 CHANNELS ) 

ON-LI~ill MULTI- CHAN TELETYPE 
SYSTEM DUPLEX (1-8 CHANNEL) 

GD-3~b 

F.O,UIPMENT. 

1 UGC- 1, 2 TT-298, 
2-8 TT- 192, 2- 3 
KWR- 37 

I 

2 UCC-1 , ~-8 TT- 298, 
2 - 16 KW-1, 1-8 UGC- 6 
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