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Foreword 

Cryprologic operations in support of U.S. Air Force commanders 
during the Kortan War provided the es5tntial bast from which tht air­
related SIG INT systems employed in Southeas< A..ia in the 1960 · s 
developed. U.S. Air Force commanden in Korea ltarntd to make direct 
application of SIGINT in their operations. A; they did so, SIGINT 
analysts for the first time worked in the air operalions centers du~m­
selves to assiSt in the application of SIGINT 

U.S. Air Force and U.S. Naval Air commanders in Sourheast A..ta, 
recalling the KOr<an War, asked for SIGINT tu aid them in planning, 
conducting, and evaluating air operations, and they wantC'd timely 
service. With Korean War and Cuban missile crnis experience behind 
rhem, U.S. SIGINT technicoans adjusted collectioo, processing, and 
reporting tasks lO meet these Southeast Asian requirements. One~ aga1n, 

they formed a dose relationship with commanders and worktd in or near 
the operations cmters of PACAF and Seventh Air Fora: and Sevenrh 
Fleer's attack carriers and sperial mission ships. 

The purpose of thiscryptolog.c history on SIGJNT aspects of U.S. air 
operations, of which this is the first volume, is to establish a reccrd of 
those SIGINT operations and the use made of SIGINT by the Air Force 
an.J the Naval commanders concerned. The documtntation will ser\le, 
therefore, borh the cryprologic agencies and rhe U.S. Navy and U.S. Air 
Force as they look ahead to a continutd pann~hip in future air 
operations. 

NOEL GAYLER 
Vice Admiral, U_S. Navy 

Director, NSA 

I 01 SELKE I CMBRA 
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Preface 

In preparing this initial volume on SIGINT applications in Southeast 
Asi~n air operations, £he wriren used a wide variety of sourre materials. 
Notewonhy among these were the unit historie5 of Air F<rce Security 
Service's Pacific Region, documentary matenals from Naval Stcurity 
Group; operational message files, including' a major one ass<mbl<d by 

Mr. Delmar Lang of NSA; drafts prepared by Mr. James Thompson. 
B3, before he departed NSA; the technical reports of NSA's technical 
library; and interviews. 

The Writers are inddxed to many persons for ass..ina.n«_ fr rlv ~r~vPn 
Di!!:o_ · ;n nnP fntm._ 

LT. Thanas ). 
(Ofteen<y, USN (NFOIO). also contnbured by makmg several of our 

acrounu mor.e meaningful and accurate. Finally, the writers acknowledge 
the patient work olJ !who typed and corrected their draft 
manuscripts. 

A few sourer foornotC'5 appear in text, mamly where the matenal was 
directly quoted. A fully documented versiOn of this volume is available- at 
NSA for reference. Requests for additional copic5 of thJS pubi.icuion 
should be addressed to Director. NSA, Fort George G. Meade. 
Maryland. 

The staff assumes sole res.pon:sibility for the use made of 50urcc 
) materials and of comments otfe~d on the draft manuscripts. as well as for 

.1m errors of fact thar may appear in this volume. 

January 1972 TN. T 
) M 

W.D G. 

rpp HCfll! I L.U:BICA 
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CHAPTER I 

The Setting 

T8P 5EIJII£T Kf IUR 

The air war over North Vietnam, in one sense, represented a 
convtntional contest of arms benveen American and communist forces, 
with most U.S. aircraft and crew losses resulting from North Victnamtse 
usc of AAA. While the air war unfold<d day by day, another con«SI 
Wal raking place, however, with equal intensity. This was the struggle 
for rechnological electronic supremacy in the skies over North Vietnam. 

Tht U.S. had to dtvise new tacrics and equipment to k~p its lead over a 
North Vietnamese air defense system employing increasingly sophisti­
cated bloc country techniques and equipment. On their part, the North 
Vietnamese attempted to deny the airspace uver North Vietnam to U.S. 
recunnainance and strike aircraft by employing th~ advanced systems 
1R conjunction with their conventional air defense forces, adapting 
equipment and ttchniqucs to contest U.S. electronic innovations. 

The pc:riod of the air war over North Vietnam, March 1965 through 
October 1968, was one in which the enemy's air defense system became 
a highly refined, articulated defense mechanism. During this period, 
with assistance from signal intelligence (SIGINT) agencies, [he U.S. 
kept pace with the successive S[ages in the development of the enemy air 
defense organization. 

U.S. Forces 

Ill' In conducting air operations over North Viernam, the LJ.S. Pacific 
f# Command (PACOM) in Hawaii exercised control through the Pacific 

.\1r Force (PACAF), !he Pacific Fleet (PACFLT). and Fleer Marine 
Forces, Pacific (FMFPAC). Each of these, in turn, had operational forces 
:n the Southeasl Asian theater. PACAF's 7th Air Force (2d Air Division 
Jnal I Apnl 1966) 0 at Tan Son Nhut Air Base (AB) near Saigon; an 
<l<menr of PACFLT's 7th Fleer, Task Force 77 (TF-77), in the Gulf 

Tel ~ELRE I UMBRA 
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2 . A Wing (MAW) at Da Nang and Chu 
of Tonkin; and the lst Manne ar h U S air mission against North 

Lai. South Vittnam, co:duct~~-.~ Pa~ilic (CINCPAC). gave 7th 
Vietnam. The Comman er-t~- f • '. o rations over North Vietnam. 
Air Force coordination au[honty or aar ~ (Tan Son Nhut for coor­
and the 7th Flett kept a liaison offictr on duty ~·etnam (MACV). not 

Ns. stance Cornman , t . A. 
dination. Military I Air Force the strikes of 1st Manne tr 
PACOM. conrrolltd through 7th. tdiately north of the DMZ. 
Wing which centered on the area smm 

Air Force 
. Air Force had six tactical fighter wings, t~ree 

In South Vtctnam: 7th ctical reconnaissance wing, and varaous 
special operations wmgs. one ~a. fl rimarily the f-\OOD's, and 
support elements. The fighter wmgs ~wl ~ations wings flew a wide 
F-4's (modifications C to E); the s~~-47 • AC-lt9G. A-I. C-123 
assortment of aircraft. mdudmg the 

T6P DEe11ET ~hlBl\:t 

rgp SF<iRET qi9R. 
THE SETTING 

and others which wero adapred for ground support Tht tactical 
reconnaissanct wings fltw the RB-~7E. RF-4C, RF-101, and EC-47. 
Se-venth Air Force wings o~rated from airfi~lds at Bien Hoa. Cam Ranh 
Bay, Da Nang, Phan Rang. Phu Cat, Pleiku, Tan Son Nhut. Tuv Hoa 
and other locations. Tht Republic of Vietnam Air Force (VNAF), with 
headquarters at Tan Son Nhur, operartd from many of tht same airfields 
with num~red wings at Bien Hoa, Tan Son Nhur, Da Nang, Nha 

1 Trang, and Binh Thuy. The South Vietnamese Air Fore~ had three 
squadrons of A-I proptller-driven SKY RAIDERS, three squadrons of 
A-37 subsonic attack jets, and one S4:1Uadron ofF-~ su~rsonic jet 
fighters. These forces participated from time to time wirh U.S. air 
~l~m~nts in strikes over North Vietnam. 

In Thailand, 7th and 13th Air Forcts had number<d fighter wmg> and 
squadrons at Korar, Takhli. Ubon, Udorn, Bangkok, and Na Khan 
Phanom. The squadrons flew F-4's from Karat, Ubon and Udorn and 
F-105's from Takhli and Karat. Air Force eJcctronic warfare squadrons 

USAF F-10~ THUNDERCHIEF all-weathtr fighttr-bomber. 
N()[e ALQ-87 eltctronic warfatt pod (left wing) and ALQ-71 
electronic warfart pod (right "'ing) position<d ourboard of tht 
relatively large fuel tanks. An APR-2~ radome is uodtr tht nos. of 
rhc aircraft. 

rgp SE€Rf!T LteiBRA 
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SIGINT APPLICATIONS IN U.S. AIR OPERATIONS 

flew E~'s from Taldili aDd EC-47's &om Na Khan Plwwm. Scoeral 
r.aiaii'ICIIGIIAiSIInce 1qllldroas at Uclorn flew RF-4's. 

Stnqic Air Command (SAC) also dcploytd uniu for aperatiau in 
Souchast Asia. Prom Kadena Air Bale, Okinawa, U TaJ*> Air lluc, 
Thailand, mel J\nclmen Air lluc, Guam, SAC lauacha:I.B-52 milsiaos 
apinst targetS in South Viemam and aiCJCII the infiltration corridor in 
Laos. SAC also coaducM<I U-2 and drone photn/ELINT operatiON 
.,_North Vienwn. • 

u.s. N4VJ .... MMiJo• Cmt• 

With headquarters at Y'*-ka, J.,_n, 7th Fleet kept its Task Fater 
77, Cllllliai"'J -mally of two or throe ortack carriers (CVA's), in the 
vicinity of two clesi&nated paina adjaant ro rhe Victnamac mainland. 
Yankee Sa<ion, tho poin1 from which the Navy l1unched ia ROWNG 
lliUNDER milliON, akhou&h nor 6...!, ca~~ered upon 16-00N 11o­
OOE in rhc offshore warm 110111h of the DMZ prior to April 1966 and 
thereafter upon l7-30N 108-301! in rhe wams 111 the north of rhe 
DMZ. Dixie Station wu off tho Mello"'J Delta ro the south. PACPL T 
CV A's lld&od, Coouu~WiotJ, CtmJ s.., Rngor, ~ Kitty 
H-1. Amm,._ 1-.p;J. Rot~~owlt, B•l#/lriS•. ... F,..stJ rotated 
ioro ond out of tho war zone, auisins on either Yankee or Diaie Station 
for varyi"'J periods of lime. 

Commanclor, Task Group (erG) 77.0, 1 subelement ofTF 77, 1lso 
clesi&noted Yankee Team commander, assiped flyins limes ro his 
CVA's. Ylllkee Team wually usi&ned each CVA 1 12-hour flyi"'J rime. 
If more rhan rwo carriers were on station, overlap rimes were 
conceotra!M duri"'J d1y~sbt hours, bur all c1rrien conducted llrike 
opo:mioru 12 bours daily. To prevent CV A's &om slrikin& the same 
tu,ger, North Vietnam wu divided inro IKI1ln trrith seaor usi&nmena 
made by CTG 77.0 buod oo rime-of-day Oyins hours. Strike plunen on 
rhe individual carriers nominated to CTG 77.0 rarseu and 
reconnaissance areas within their assisned secrors. If for 1ny reason rhe 
llllfllinored tarJftSw•~ not approved, CTG 77.0 usiped other tarp. 

•s.o below, p. 1-4-20 
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The CV A·, employo<~ 1 lar . . l 

and for lllisrions D¥ft North : vanery of Aircraft for der... of the fl 
~ HAWK, A-6 INTR~m. :rrack bo.nben included the ... : 
Included various modi"-- . • -7 CORSAIR· fiol.ra- · (r 

uwaoos of the F-4 PHANTo•~ .,.. ••rcra 
.., and !he P-8 

' ; ' 

MAJOR U. S. TACTICAL 
Alii £LE~EN75 IN 
SOUTH VIE7HA~ 
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SIGINT APPLICATIONS IN U.S. AIR OPERATIONS 

CRUSADER. Other aircraft such as the E-2A HAWKEYE with its 
special radar served as early warning plarforms for the fleer. Still others 
such as the RF-SG CRUSADER and RA-~C VIGILANTE carried out 
reconnaissance missions employing various sensors. 

The first Marine Air Wing, under the 3rd Marine Amphibious 
Force, had rnajor units ac Da Nang and Chu Lai, with other forcrs at 
Marble Mountain (ncar Da Nang). Phu Bai, and Dong Ha primarily for 

grouod support. The major unirs, Marine Air Group (MAG) ll at Da 
Nang and MAG's 12 aod 13 at Chu Lai, in addition to supporting 
ground units in South Vietnam, also flew missions over Route Package 
I in North Vietnam (see illustration. p. 8). Their missions were. for the 
most pan, responsive to MACV strike objectives and were thus distinct 
from both Navy and Air Force operations over the North. 

MAG-ll at Da Nang flew A-6 INTRUDER"s and F-4 
PHANTOM fighter-bomber aircraft. Its Marine Composite Recon­

naissance Squadron One (VMCJ-l) flew reconnaissance and electronic 
warfare versions of these aircraft, RF-4B's and EA-6A'.s. MAG-12 
flew A-4 SKY HAWKs and MAG-13. F-4"s from the air base at Chu 
Lai. 

U.S. Air Operations Over North Vietn4m 

Before the Gulf of Tonkin incidents in 1964, American air operations 
consisted only of reconnaissance missions in tht Lamian-Nonh 
Vietnamese border area. The diminutive South Vietnam~ Air Force 
(VNAF). under Air Marshal Nguyen Cao Ky. flew A-IE propeller­

driven aircraft from Da Nang with the help and guidance of American 
advisors, but established rules of engagement at that stage prohibited 
direct action by U.S. advisors unless provoked by the enemy. The Uruted 
Stat~ launched its first air suikes• against North Vittnam on ~ Auguu 

1964 in retaliation for the Nonh Vietnamese PT boat attacks on the 
U.S. desuoyers MQddox and C Tumer Joy in the Gulf of Tonkin. In 

• An air urikc is an attack on $pccific targets by fighter, bomber or anack aircraft on an 
offensive min1on and may COCI$1$1 of loCvcral air orgamzations under a single command HI 
rhc au A sonic is "an opcrauonal flight by one aircraft .. This diffrrs from a min1on 
wh•ch ~~"the dtsparchmg of one or more aircraft m accompl1sh one parucular lask." 
(jomt Chiefl o( Scaff. Dictia,.ry of Umt1d 511111.1 Milir.ry TnmJ for Joinl UJ•K'· 
Washmgton, D C.C.S Government Pnnring Office. l January l968l 
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THE SETTING 
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this Initial a1r o~ration 
based pilors flew so . • named PIERCE ARROW, U.S. Navy earner­
and suppon bases. rues against :-..;orth VIetnamese PT boar facilities 

Followtng PIERCE ARROW 
attacks agamn the norch unnl F~bche L S d•a not undertake further air 
attacks on us. faciht.Jes then c ruar\ ( 965 In reaction to VietCong 
Presldem duected th akmg pla.c~ !n Sourh v.~Mam the 

e exccuuon of )CS · t '•. aurhortzmg Admtral Shar to ' pl>n railed FLAMING DART 
--" flAMING DART p c.1rrv uu( ret.1h<~torv srnkes. Dunng 

operauons conducted 8 d f b 
L'.S ptlots from the atta k un an II e ruary 1965 
Norrh VJecnamese A cb earners C~al Set~ lnd Hcmcoc.le attacked th~ 

rmy arracks and f l 
Nor(h Vietnamese panhandle. port 3CJ me5 Jr Dong Hot m the 

Before the end of Februar 1965 .. 
Washington prepart'd a plan f~r s . )CS J.nd (..'lvihan ~fficiaJs in 
V•etnam called ROLLING TH ystem,:mc .ur unkes agamu Norch 
f . UNDER a ...,0 parr . . 

o a1r strikes against preselect d J _ · . · program consisting 
reconnais.sance• against both fi ed CS-Jes.•.gnated targets and armed 
h lxe and mov1n~ tar gets Th b · 

t e program were to make tt as difficult as ~. -. . eo J~ctJves of 
'. oncinue support of comm . c . possible tor .'lorrh V•ernam w 

URIS[ tOrces In South y· nd . 
mcreasmgly severe penalti~s on the nonh fi Let.n.Jm a to Impose 
forces. or concmumg suppoH to rhese 

The firsr ROLLING THUNDER 
strikeJ similar to FLAMING DART boperauons ~ere to bt- retaliatory 

. uta 'oup d e1a1 m Sa.~gon nd h 
consequ~m alert Status of the Republic of v· . a [ e 
cancellation of this 

1 
ltTnarn Air Force forced che 

THVNDER 5 pan. The_ first actual strtkr was ROLLING 
. ft • a one-day operatton mvolving Ill L.S. and 19 VNAF 

.a•rcra , on 2 March 1965, against a North Viernam . 
a port complex. ROLLING THUNDER 6 esr '"PP'• dump and 

• 
Progr ed . . came on l-1 March 1965 
J.lmos:~m·l aJr strik~s agam~t North Vietnam then conunued on a~ 
ROLLIN~ y T~·~~~;~ havmg a distinctive number. A numbered 
e.g., barracks su miSSion r~ferred co a speafit: class of target; 
'J II • pply areas. communtcanom. radar sites. or port factlJcJes 

orrna v CINCPAC d d . 
Sraff. and 'e,;her th ,. rethcompmen e th(' mmion co rhe Jomr Ch,c:fs ot 
---- e. or e res1dem aurhonzed exerunnn. 

·;cs defines .zrmed reconm~immce as 
.~nd auadung largeu of opponunnv ··a m•~siun with th~ ptlm:w. purpose I)! ilxatlnL< 
Jr,efed targeu.' and not for :he purpo~c 0f .uuckm.l\ s~cifi~ 

TBP Sft£1!1 1 t MBRA 
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Aftu me beginning of ROlliNG THUNDER, lh_e U.S. commands 
coach.cml air strikes only in areas daipotcd speafically. for ~~· 
PACFLT, PACAF, and MACV assumed respwibillry for ~~nkts wtchia 
the various distrim of North Vietnam. or "''"" packages as they were 
called. 

TIUIL.\~D 

IOUTf PACUGE AIEAS 

.J:QP EEt:Riif HIIBitll 

DOD 

iDTH PARAlLEL 
E!'fECTIYE! APRIL 1,_8 

i!TH I"ARALLE~ 
EFFEC'!IVElAPI\!1. 1m 

...,er SftR!T taiRn • 
THE SETTING 

Originally, each service had rhrtt route package areas for a ~p«cfied 
time. rhtn roratcd rtSJIOIIIibility for those areos with the Dlher services. 
In order 10 all"" !he pi1o<s 10 become men familiar wirh rheir wpt 
areos, plactmc:nc of anliaircrafc baneries and rhc! tikt, roure package 
assignmtnr became permanent. 

In December 1966 lht commandm of 71h Air force (AF) and TF 
77 esrablislled procedures for controlling and COD!dinating !heir air 
operations ovtr Laas, South Viernam. and · North Vitm.om. The 
procedures provided, in particlllar, for exchange of information on all 
friendly air operations ovtr rht Gulf of Toakin and me acljacenr land 
ar.eas of North Viernam and for mutual use of radar conrrol facitiries. 
The laner indudtd rht Air force Conrral and Repanilll Cenrer (CRC), 

nickno1::z rt,•• Monkey Moumain near Da NaJ18; Air 
Force"s Control and Rq>orti111 Pose (CRP) ar Dong Ha 
near the ; Acr force's Airborne Early Warnin&and Conuol airrrafc 
(calbign ETHAN); and Navy's RED CROWN faciliry on boanlrhe 
Posirive ldenlificarion and Radar Advisory Zone (PIRAZ) ship stationed 
in !he Gulf of Tonkin. • 

The U.S. expanded and conttactcd rhe ROLUNG THUNDER 
program in rerms of St"'lraphic area, authorized WJe!S, and sortie level 
in accordance wilh direaions from Washin~tan. From March 196' m I 
April 1968, interrupoed by seven cruces ranging from 24 hours ro a w .. k, 
rht U.S. graduaby expanded rhe 111ft of aurhoriztd operations unlit 
alm011 all of North Viornam was included. The U.S. did nor carry our 
operations along rhe Chi ..... Communist border, nor did ir strike !he 
Hanoi and Haiphong areas excqx for specified miliwy and ocher 
strategic installations. 

On I April 1961!, President Johnson limited strike operarioas apiiiSI 
Norrh Vietnam 10 areas below rhc! 20rh parallel. and on 3 April further 
revised rhe limitation sourhward 10 rht 19rh parallel. On I Novtn~btr, 
he suspended ROLLING THUNDER operarions. Air reconnaissance 
continued. however. wilhour abatement 

··-!\femorandum of Operational Procedural Agrmnent Be!weert Commanc:kr. 7th AF, 
.. ncj Commander TF 17,·· 8 Dtccmber l%8 (Sccrnl. 

ron E&ERI! I OIOJBIA 
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USMC Aircraft in SEA 

Recomuziu~mce Programs 

Under the control of the Joint Chiefs of Staff and its Joint Recon­
nais.~ancc Center OCS/JRC) in Washington, the Strategic Air Command 
had responsibllity for strategi<: reconnaissance in Southeast Asia. 
Under the JCS/JRC and CINCPAC direction, PACFL T and PACAF 
conducted tactical air reconnaissance of dnea value to their operatioru 
over Norch Vietnam. 

,, 
I 
! 

U.S. SIGINT agencies, from the beginning of the Korean conflict, 
have assisted V.S. military commands in the conduct of aJt 
rtconnaissance programs. When an enemy air deferue synem reacted to ~­
these operations. SIGINT agencies intercepted communications _in order f· 
to gauge the target country's reaaions co them an~ to ~ov1de _U.S. 
officials with timely intel1igence. At times. when hostile aroon agamst a 
reconnaissance mission was e ... idem. tactical controllers were able to avert 
shootdowns by using SIGJNT-derived information and «calling the 
aircraft before the enemy could make an air interception. 

Although SIG JNT agencies we,.. primary contributors to the JCS 
WHITE WOLF advisory warning program. which supported all 
penphera.l airborne reco~naissance worldwide, Southeast Asia was 

Ter ae EAET ·'"DB* 
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exempt from normal WHITE WOLF procedures. Instead, 
3 

modtficd 

system was in use forth~ zone idemi6ed as X-ra~·. including a.H tern­
rory westward from Ha1nan bland throughout Lao~. The: moddled 
system applied only to SAC tJ-2 and drone reconnai~sance tli~hts and 
was. separate from threat alerts and border warnings in suppon of 
cacncal miss10ns over Nonh Vietnam .and laos. 

Air F_orce Seru~ity Service·_s 6924th Security Squadron <H Da ~ang 
had adv1sory warmng respons1b1lity for SAC ffi1ss1ons in the X-rav are:i 
providing pertinent SIGINT to a SAC single-sideband .sration n~ th~ 
AFSS_ compound. The SAC station determined if a warning was required 
.and, '.f so. pas~ 1C co che aircraft. The 6925rh Security Group at Clark 
AB tn the Philippines passed WHITE WOLF warnings for 
reconnaissance flights outside the X-ray area in the normal manner. 

SAC, PACFLT. and PACAF reconnai.ssam_·e miS5ions produced. tor 
the most part, phorographic inteUigence, communications mrelligt-nce 
(COMI:-IT), and electronic intellig<nce (ELINT). • ELINT was 
panicularlv useful to the Navy and Air Fon·r in the conduct of e-lec­
tronic warfare operations over Nonh Vietnam. Tactical commanders 
wamcd information on the enemy's a1r defense or~aniLation. Was che 
ent-my ~sing a given t-lectronic system? What frequencies were the enemv 

employmg on h1s radan? Was the enemy prepartng to launch missiles at a 
U.S. flighr O'II~C Route Package V? Tamcal a1r commanders looked co 
ELI NT for answers ro these and many ocher questiOns abom the enerm··s 
.ur defense operation. · 

Air com_man~ers also h~d a longer-rang~ intt-resr 10 the we::1pom. 
svstems bemg mtroduced mto North Vietnam bv communist bloc: 
counrnes. They wanred ro know rhe general technica.J capabilities of the 
weapon sy.sct-m and its modus operandi. What was tht- effecuve range of 
the missile and its associated radars? How did the radar signal guidt' the 
rmssile? Was it susce-plible to jamming? How reliable was rhe enemy's 
radar-controlled AAA? Where was the enemy locating his air defense 
weapons and radar control faciii[ie5! These ~ere only a few of [he 
questions ask~d of che ELlNT speetalins. 

-•fLINT ~~ ~nformation oblamed ~y th~ collert,on and tc-chmta.l pnx~ss.mg of foteJgn 
noncommuntcatiom c-lmromagnt:tiC rad1auon~ from orh~r than arom1c or nuclear 
IOurce~ 

lOP SECKEl UMBRA 
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LOCATING EMITTERS THROUGH AIRBORNE OJRECTION FINDING 

Using reaivers for ELINT signals spooning th~ . I 
rJrequency range, servia. ELI NT operators collected radar, mimle 
"g.;;Ta'nce, navigational (beacon) and odter non-communications signals. 

Of primary importance in the air war t¥ere, of course. the 
elenromognetic rodiatioru of the enemy"s rodar sets which comprised 
upwards of90 percent of the sisnals recorded. 

Since most rodar signals of inltresc were in the very high frequency 
range and inrercqn depended largely on being within line of sight ol the 
emitting radars, U.S. EL!NT operators on ai_rborno platforms col_lected 
these signals. While intercepting the signals, ihe airborne operators also 
were able to 10ke succeuive direction finding bearings along a base 
line-the porh taken by the aircraft~to fi1< the relative positions of the 
rodars (see illusttation above). 

-.) (1i 
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Operators and analySIS ponicipotiag in ELINT collection mi•ions 
~or~ly pr~srd the signals immtdiately for iaformati011 of direct use 
on a•~ operations .. They planed the signals, reood out rhe audio portion of 
t~ SII!nals, exammed the film which photographically recorded the scope 
displays to meuure pulse ralt frequtncy (PRF) and orher charactmstia 
of the _sign~! for id~ntification of rhe emitter by type. They checked 
the deriVed mformanon woth that p<fflously held to upd..., th<ir ELINT 
order of banle CEOB). They then Corwarded ,rhe ELINT data and 

:;:runent CO MINT on=jbed :;;" wirt. mraria '1 I 
f~ntl ptoceuca lhe r. I. tssu ~tports and continuously 
mamrained for PACOM the ELJNT order of banle, then Corwarded the 
baSic ELJNT data to NSA for funher processing and to DJA for 
•~corporation into the worldwide EOB. NSA also acquired ELINT data 
dn·=!Y fro'? collecton for updating its ELINT Parameter Listings, the 
technocal guodes used for signal identification. 

ELINT analysn worked closely with onginms of the th~tt services 
who desi&ned jamming and other electronic equipment to deny the enemy 
rtliab~e use_of his elettronic equipment. Often very precise measur~ 
of emttter ";Is sY'h &J rbgac q!zraj't· on the FAN SONG rod"L......J 

I on the Gulf of Tonkin during 
O&ober 19 , w~ n«essary before rhe U.S. could develop electronic 
coun«rmc:asures (ECM) devices. Examples of the Janer were the lock-
breaker and gate-s~taler jammers emplo~ to confuse ~teeption by 
<nemy antiaircraft radars. COMINT analym also participated in the 
development of ECM devices by providing the ~trvice R&D asencies, 
tnn.nervice panels, and contractors (Sanders Associates, John Hopkins 
Applied Physics Laboratory, and othm) with insight into !he operation 
of olmronically controlled weapon systems based on their COM1NT 
studies.• 

·~SA'sl )o gi~ aniy one cxamplr. bnefed a ''SAM Wcri.in& Gro1.1.p 
Mee-ting at the Au Proving Gro1.1.nd. EBlin AFB, Fla .. u early u November 196' on 
~he COMJNT-drrivt'd ..,;rw of NVN's SAM optf8UOftJ. In aamdancc ftR 

~tprnenu.taves of thr intdhscnce cummuniu· and service l&O •t~cncirs such as Armv·1 
fSTC. Aberdeen Provin,g Grounds. and B.tdNoM: Anrnal: Navv·s STJC; 1nd Air 
Force· s FTD and AfSC. · 

P.L. 
TOP SECRET UMBRA 



I or SElkE I UMBRA 

\4 SIGINT APPLICATIONS IN C S. AIR OPERATIONS 

SAC Recormaisst~nce 

In Southea5t Asia. SAC flew U-2's, drones. RB-47's, RC-l3Ys. and 
the SR-71 on photo reconnaissance and SIGINT missions. As the JCS 
~xecuti<Jc agenc for strategic• ELJNT operations, SAC undertoo~ major 
ELINT processing at its Omaha headquaners and also in field loca­
tions. 

The U-2 Progr•m 
• J 

On 13 February 1964. SAC began a high -altitude ph oro 
reconnaissance and SfGINT program ucilizlng the U-2 aircraft, the high· 
altitude-up to 70,000 feet-monoplane with a cruising speed of 460 
mph and a range up to 3,000 miles. The first U-2 mission staged from 
CJark Air Qase in rhe Philippines m a program nicknamed.~!.,....,,.....,_.J 

I } • Shortly after the initial February misston, the U-2"s be. 
~an operating out of Bien Hoa AB. RVN, on an almosr daily basis -a 
recorded 1,100 missions from inception of rhe program to 1 November 
1%8. Acting on data produced by t~ U-2 missioos and r~uests re­
ceived from MACV and others, SAC planned the U-2 missions and, 
after JCS/JRC approval, forwarded instructions to the field for execu­
tion. 

During 1964 U-2·s ranged over La05 and Nurth V1etnam without 
rescriaions, but following L'-2 photographic derewon of a SAM (SA-2) 
instaJiation to the southeast of Hanoi tn early Apnl 1965. rhe JCS 
directed that U-2 missions be restricted from overflying SAM sites.••• 

•th~ distinctions betw~en what is Jlrategtc and.. wharfs rawcal becam~. at umts. 
somewhar blurrt>~. and 1he- rr-rm~ ilre U)ed here wuh mme r~ervatton. The bombing of 
NV·~ ·was Strategic. u supported the regton of mam confroncar~on. South VLetnam 

Despite SAC's mareg1' mimon and it~ nrare,!!'ic 8-52 bomber force. Lt was PACFLT 
and P...-.CAf whtch camed out rhe suat~}!.IC bombmg of NV~ SAC~ B-'i2 torce. 
on'tht:uther hand, a~ used in South Vietnam. performed a tacttcal supporr mtmon. 

~e f("'(c:'T"It ni(kna~f's·l II October l%7-·, andr:::::J 
L-..JI Jul, 1%9 L. -----......1. 

•'"•JCS 12~4-6'J. OR2331Z Apr 6~. (TS \OMI~T Channels Onlvl 

rqp fFcpfi !lMRBA 
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Stracegic Air Command U-2 hi h I . ud . · ti _ g a tlt e photo recunnansance 
a•rcra t staged from Bien Hoa Air B3st. South Vietnam, bv 
OL-:-20, tOOth Strategic Reconnai.~Sance Wing. Thi• aircraft al,;, 
earned a few COMINT receivers. 

DOD 
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I I 
I 

Drone Operations 

. , . be.,.an anocher pwgrJm cmploymg Rvan 
In AuguSt I 964 SAC o m BLUE S?Rll'<GS. • lnouallv. SAC 

FIREBEE drones und_er the cod~na e tnd launched 
em loved the: drones an reconmussance ove1L ____ _._ 

p • BUMPY ACTIOI'I BUMBLE BUG on l October !96', 
•More reccnc codtnam~ • HL'NTER. ,l Februan !0i0. 
2! Fcb!ua.rv l96R: and Bl!FFALO w 

T'WP ESCRET T!JIRP ' 

,, 

l 

THESEH!NG 

rhem from C-130 am:raft stag1ng from Kaden.a o\B. Uk::1...1~o.rr,J 
Following successful f'.'t"PSrience i\'rth R~·an flREBEE .a J. remnn.&t!l· 

sance plarfortr1 land che introductmn of SA.\1 ~ tntu '\"\. 
rhe dron~ be~ame the pnmary reconna•ssance veh1c!e- O\C':' \,.,,tt:-: 
Vietnam proper and also utl.derrook missions over l.:am. T~e t:mn~ ,_,~ 
essentially a phoro reconnaissance rnmlon. but rhev served J)it, .Jt ·:m~~ n 
an Ell:-.J'T collector and on rare occasiOns as a }Jmm•ng pl.urOri.l 

Using D<;-l30's based at Bien Hoa Air Base •n South \"ietn.un 

SAC's 4080th Strategic Wing launched the drones 4lmon O..:J1i~· 7rn:n 

over tho Gulf of Tonkin or over Laos. Aft: launch SAC e<ononoc 
warfar. officers aboard the! 1' I 
ro a distant,:e of about 150 tlii6 BY usmg a 0 F rac10 ~u1aance ~·.ste~ 
Bt>?ond c~s. orbits were ,dependent on the drone·s. se-lf-..::om.:une~ ::1::.'l1 
pro~ramming syscern. 

• 

····~· --..::s 

DOD 

Recove:-y of Rvan Drone 
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od I f n.c::::J for high-altitude. long-
SAC u~d separatr m c s ol .' d elaciveJy shorr range mis.5iom. . . nd for low a Cltu e. r 

range ml~lons a . . d d with a maximum range of 2200 
Model 147T, the high almu \ rone. f land up to 22 miles wide 
nautical miles could photograp a s;"P ~ f 6 600 to 72,000 ft. In 

783 'le long track from an a mu e o . d h . 
on a mi f 680 nm .. the Model 147 SC provide onzon-
contrast, Wld'l a range o f 155 'I track from 1500 ft. altitude. 
co-horizon ph~ro coverage o a_ 3 ::li:o rers magged the para(huting 

In recovenng drones, CH 5 . P ,r 1 .J 
. .d . the bay adJaCent to Da .,ang L. --.---=-vehicles m mt atr over turn of the drone to Biep 

lln either event, upon re d'ed h 
I ~~-~ the photographiC materials and rea t t c Hoa AB, SAC prOCCSKU 

drone for its ntxt mission. 
0 

sy:stems SAC often 
- . fi esponses from enemy wrapo ' 

To eltctt 5petl tc r fl 'th' the lethal range of the enemy 
programmed the drones to y :~e;nrcconnai5sance platforms were ac 
weapon systems. In such cases, . h f ECM R&D or for 
hand to measure the enemy responses. Cl t er or 
targeting the weaponry itself for U.S. stnkes. 

.~,~·.c~·~t· ··j 
. StrareTc Bcrpgoaj:••"'": Strategic Air Command ' OL-8, 9th . ~ J 

Wing 5taged the SR-71 reco':natssan~~~r~:w approx•mart y 11 
from Kad.ena Air Base, Inaw~. 

missions a month over Southeast Asia. 

TQP £FiEIH~T M hLRA 
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ERB-47H Operorions 

During 1965 and t 966 there was keen intere~r tn obrain.an~ as much 
knowledge as pos.sibie concerning the NVN SA-2 miss

1
Je. ECM 

specialins particularly wanted to know about the fu5mg and guid.Jnt:(' 
signals, for intercept of the latter would lead to U.S. counrerrnr.uurt.s 
ellhu co degrade the mis5ife beacon s1gnal effeaiveneu in mmde 

) cracking from the launch sire or to deron.are miuil(" ~.arhe:~ds 
prematurely. SACs ERB-47H EUNT platforms. rhe besr cho1ce l< rhe 
rime for use in an opcranon to gain imrlligence on the fusing 5ignal. ""ere 
available at Yokota AB, Japan. Retaining Yokora as rhe1r base bur 
occasionaHy scaginK from Clark AB, Philtppines. or Bien Hoa AB, RV~. 
rhe ERB-47H's undertook ELfNT miss10ns 9.-ith main emphasu on 
SA-2 as$0Ciated sjgn.:~Js in the Gulf of Tonkin m a progrJm CJlled 

I SAC's Reconnausancs Cenrcr 't f)maha. f L-_..,QCI'Ibl'lr~as!l:k!',l'a-. ~p:;"roc~e:ss:ed~a•nd evaluated th.eJ ELl~T 
collected_ 

Lasting from October 1965 to January 1966J blso 
employed two drones (model l47E) equipped w\EH an EL1Nf colleaion 
package to intercept the desired SA-2 signals and a celernetrv pacb~e ro 
:el~meter the signal to an RB-47 in the Gulf of Tollkin. The tirst 
ilission was on 16 October 1965 and the first successful intercept ofrhe 
.ie:sired signals came on 20 Octob~r 1965 during the ch1rd mis~1on. even 
<hough the drone was shot down by a SAM. The ELINT colleaed 
COiltnbuced ro R&D of ECM devices to counrer the effecttvene5s of rhe 
\VN SA-2 missile system 

T8F SEER:£ I dfitbkA 
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T.u:u:~1 R .:,·nrrfldts.ran~e 

Among rhe step, appro\·ed s, P~e$1t:enc Johnson 10 March 1 9(>.-~ rll 

deal with the mcreasin,2. communm threat in Southeau As
13 

v..
3

s one 

which l~d to tacnc.:ll phuto 1nre!IH!ence and ELINT rttonn.1
1
s
5
.:Jnt.e' 

missions by rhe L.S. 1\iav\ .1nd .-\1r Force first over laos and later LJ\C'!" 

Nonh Vietnam. After Pre:n 1e!" Sou\'anna Phouma of Laos .1pprme-c 

U.S. overtli,.~Zhu in :rud.~Lg.· w co~ wirh a rhrl:'atened communnr 

Pathet Lao ~apture ot norrh.,esr LJ~S. l' S. Navy and A" Foreo polms 
flying EA-3B, EC-12!. RA-58. R,~-5(, RF-4B/C. RF-8A. RF- iUi 
and other aircra.fr ~gan .llf retonnamance over Laos tn a prO'!_r Jm 

caJled Y A..t""''KEE TEA..\1. l sm~ rhe reconnaissance inteUigence ~nt'c 
ro them by rhe United States. Rov:li L.wrian pdms flew offens1ve srnkt~ 
againsc the communisr ele:nems 

When nor overflvrn.k! rhe cmlc.d nor.:hwest region of l.1os. L".S. p1iors 
concemrated on the ~orrh VietnJ.rnese infiltration routes in e::asrern l.w~ 
leading from North Vietnam rhrouih rhe Lao panhandle ro Soua, 

Vietnam. After the first snoor-,Jown of a Navy Y A.NKEE TE.-\.\! 

RF-8A in June I96..I. ~o prorecr furrher low-level fl1ghrs. rtlr _fCS 
authorized armed escorrs WHh orden to reraJiare 

. r h SR-7l reconnaissance Regular interdiCtion or commumsr troops and supplv points 1n LJo~ 
KC-135 tanker a.rcraft refue.lng t e soon followed. Wi1h appro.,! from Souvanna Phour.1a. •he L' S '" 

aircraft . . October 1964 began to check 1he r•re of Nonh Viemame>e mriltwu'" 
. n at Beale AFB, California. SAC's 9th Strategic Reconnausane< 1n a program called BAR~EL ROLL The Roval l•ouan -~" F"r". 

locano I missions out or Kadena AB. Okwawa. tly•ng out of Vtennane. unuertO<Jk the hrst BARREL ROLL mm>un> '" 
Wmg staged! . d f hear war averaoed about sio< misSions a momh. the Laotian panhandle wirh US. lighrer escor<. Shorth rh.,-e:Jite:. l. S. and dunn£ the f>C'""

10 0 
t 

1 ~ , f 80 000 f -\ · b · 
" ' ed Wtth an ocerational ceiling o over · pilots out o Da Nang Aew chese mmions on th<tr D"'n .. tr.r om"'"" 

Flvmg at Mach 3. 

5

~0 1 
. . ;,unm from NVN's air defense restrictions "<nt tnro effect '" April 1%8, phoro mtSSJOn> Jnd """'"' r h SR-i 1 enrovcu re~anve Jm . . d . , , , . I I . . , 

1

~t. c e · d North Viernam at ItS WI esr. truck deteuJOn m rhe LJ.ouan romdor comcr.anaea p:JWLU .Jr \ ·'"~ 1 ..:n . . A 1800 mph lt transverse • . S \ . . 
organ1zatwn. t . D B. Phu) in shli!'hdy more than W orwrm' . 

. c of 250 miles IHatphung to .en ten .. . ., ."' 

pom ces For rotection. it ais'a earned two ECM packa~es. . h de Through the "'ar vem. P.'\CFLT and P .~C.~F, una., c, :\L. ·' 

mmu . · P · ·
005 

or !he SR-" i rematned hl~h-al tu coordinauon conducted reoular a~rborne photo ~pg fl l'jT mi:"PP'I Whtle the pnmary mtsst · fo collemo£ ·-

!me; tht: SR '""~l's also carried Ut ment r Qrth Vietnam. Man\ of rhe later prggrl·fr.l5 . 

act COMBAT AP!'LE.I ,ere- ,nc:uueo •><nll:cJm 
- INT collection in rumbtnatwn with ELlr-.i"T. • 

--• F<lr discussion of 1he~e ?iartorms. '>Ct' Chapter ..:j 

T'i'P H:EflET t. :ZICA 
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EB-66 operated. 

,--d""' ·-~~~~:~r 
PACAF twin 'ot subsonic EB-66 DESTROYER with cr..,. o( four 
provided support to ROLLING 
THUNDER operations over North 1etnam. The primary mjssjop 
of rhis aircraft in Southeasc Asia was Ll ______ .. c ] 

rgp f[@ft[l JIAR A 
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CHAPTER 11 

The North Vietnamese Air Defense Sntem 

r To counter the U.S. and ~NAF .atr stnkn. ~-, 1nh \."ir:ma.m 
10 

') coope~ati~n wah Communist Chtna developed .J for:naJ.1bie Jlr defense 
orgamzat1on. Nonh Korea and the Soviet L'nton .1lso ~.1\e tJ.n_e:abie 
assistance 1n irs development and operanon. Its .1re:1 nl mterest \lroJ~ 
broad -Halnan Island. much of the Gulf oi Tonk

1
n, .til of :\;onh 

Vietnam, peripheral regions in Communist ChmJ, J.nd J. p.m ,
1
f L.os. 

Three disrincr elemems of the system were an e;uh· ..., 3rn 1 n~.t .and .11r 

surveillance nerwork; an antiaircraft organazation •nh .auuxn.uu.: 
weapons (AW), antiaircraft artillery (AAAJ. 1nd surfJ.cc-ro-.ur rruu1lt' 

units; and a MIG interceptor force. Of the more than t 10.000 :\orrh 
Vietnamese serving the svsre-m, about 90 percent wert' m A \X' .lnd AA., 

units. In 1967-68, intdligence sources csumatcd th.u Sorth V1etnJm 

had over 150 radar sites in its air surveillance network. 6, ~00 A.--\.--\ 

weapons of 3 7 mm and larger caliber, 30 to 3 5 adJ\ e SA- 2 nu~1lc 
sites. 105 MIG-17's, and 22 MIG-21's 

Operating dlre-ctl~ under the General Staff of che People' .~rr~H ·lt 

Viernam (PAVN). the Air Defense Headqu:H!ers J.t HJ.not·, a.,_, '-1-.~: 
Airfield was the senior authority for !'o;orth Vietn.Jm·s llr dc-ieru.c 

operations. In this capacity, it coordinated the o~r~uons of the three 

componenrs for maximum effect againn U.S aircraft Jnd drones. The 
Air Defense Headquarters worked closely w1rh the ~orth VinnMne$C 

Air Force Headquarters also ac Bac Mai. and mam· of dlC' oper.ations 

f) of the rwo headquarters were integrated. The A1r ~rfen_S<t Control 

Cemer, heart of the system. had two sections: The Au SJtua.uon Ce·nte~. 
Jnd Atr Weapons Control Staff. The Air Siruanon Center received .1na 

processed air defense data from the NVN and associated Chincx Com. 

munisr air surveillance networks and issued advJSonC'5 ro componenu ol 
rhe a1r defense sysrem and the Alf Weapons Control Suff. ~·ith l"'t"pre. 

~enratives drawn from the NVN Air Force. SAM .Jnd AA.-'. unu.s 

employC"d as senior controllers for weapon systems. rhe A.r \X.'capons 

Conrrol Staff asse"ised the air situation advisones. ur the d.u~o plott~c 

.;poP ~EEAEI t .ntnr.\ 
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and displayed for than by mcmbon of the Air Situation Cenll!r, and then 
assigned wgea 10 subordinate unia (• illusll'ation below). 

In conuolling the air defense orKanization, rho Air Defense 
Hadquarten employed a YViety of communic:alions. It depended 
primarily on radio, bur probably also used landlines when chose were 
cl= to air defe""' ins!allarions. 

S1MPU IIPIWIITATION Of 11\'11'1 All DIIIIISI S1STIM Ill OPIIATION •• 

----N-orth Vietnam's air defense uniu primarily used ch•L---....IJ 

•Source IIICd for rM esplaaarioa, u given here, i' DlA'' North v;~,_Air~ 
COM......t •Ni C-...1, FTD-SW-06-4-69-INT. January 1969 (TSCW NOFOilNl-
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n a er e mrr uaion of rh~ s~strms. :an :\SA task Rrnup 
includii!J! !SUi, NSA ~ialisrs Car<rino Gorof>IQ.J J 

I and othen, helped bv SCA tr<hnicians workin~ "' field 
mes in Vinnam. recovrr~ these sysrems suffic1enrh· well for L' .S. 
intercrpr operaron to have some advance knowlrd!le oi the frequrncirs 
and cal~signs- enemy communicators would wr. The ~onh Vaetruunese 

0.!) ( 3) --. L. ~ 0"-3~ 
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'"'"---.M•m-.~: ,I 
I . . - "'-~-·. I AIO!x orpruzation, notatly hanclwrinm copies of caUsign books taken 
from an enemy courier in South Yi01nam, made poujble rolaavely 
comple~e advance knowledge of enemy callsign and fi-oquency UJago. 

Hanoi's Air Defense Conuol Cenror doprndod on a •ariory of sources 
for information-viral ro in early warning reporting of inbound U.S. and 
VNAF aircraft. These included inrelligonce from agonrs in Thailand and 
Sourh Yi01nam, reporrs from visual observers, and radar belting data 
from rhe Communior Chinese and irs own air defense elemenrs. 

As U.S. aircraft deponed rheir bases in Thailand, NVN agonrs nar 
the airbasa provided to ~Air Defense Hoadquanen irs finr warninl of 
these raids by means of clandestine communications. A. U.S. aianfr 
took off from CV A's in rhe Gulf of Tonkin the NYN • · D-' 1 
~" bad early warninlll1,...,.,=::::"r.::::"::;:;::;:-::::;;:::~;;-'· 1 LJ.nd from ics own radan nbt EM coasc hn~ which couJd paux. for 

: example, targeullying at 30,000 ft. a diS!antas lS0-200 nm. 

i Radar of Sovi01 or CHICOM origin was the workhorse of rho 
surveillance syaem. The NVN air defense force had apprmrima,.fy I SO 
equipmenr sires and about 4o radar reporting sutions. Radar urn 
appeared in all major geographic divisions of North Viemam bur ... ,e 

1 especially conconuated in rht Haiphong and Hanoi area. fif"" cenrrn 
SCreened radar-derived information from rho radar 11orions •nd 
concriburins siccs. each cenrcr processing chc data of livr m nine rad.ar 
rtponing srarions and passing the screened informalion ro ·"•:nst 
Headquanen by poinr-to-poiat and, after February 1968. by 11 

ma 55e1 , c.aarr 
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communications. Known locations of the filter ccnten were Son La in the 
nonhwest and Vinh in the southern region. Tentative locations for other 
filllOr cenllOrs were Thai Nguyen, 50 miles north of Hanoi; Haiphong; 
and Nam Dinh, some 50 miles south of Hanoi. 

Primary earl' warning radan employed in the North Vietnamese air 
survcilia""' netWOrk were the Soviet-dosigned FL .. T FACE. 10/lfE 
REST -B, and BAR LOCK or BIG BAR which constituted over half the ~~ 
approximate 200 <11dars detected by U.S. intelligence sources. Operated 1 
in low pulse rate fRquency (PRF). dxsc mobile rodars spanned much 

1 
of the frequency spectrum. KNIFE REST operated in the VHF range 
(81-91 MHz); FLAT FACE, in the L-band (700--900 MHz); 
and BAR LOCK/BIG BAR, the S-band (2690-3 120 MHz). Technical 
evaluations of tht KNIFE REST assigned ir poor ratings for Jow-altitudo 
coverage but good ratings for medium- and high-altitude blrger defini­
tion. FLAT fACE and BAR LOCK, accuding to cvaluatiom, offset 
KNIFE RESTs dcficienq at low altitudes. Their nt.ctive rang,. 
for tarsets flying at 45,000 ft. varied from 120 to 250 rim. BAR LOCK 
or BIG BAR radars were in use at GCI sations nrar MIG air bases. 

Disporll!d along the coaSiline of NVN were • number of coa51al radar 
surveillance srations operated by the NVN Navy primarily for earl< 
deroction of hootilo surface craft. The CROSS SLOT radars employed for 
coastal surveillance were also effective againSt low-Rying inbound 
~ Of Chinese desigtl 
~ROSSSLOT~J.~=r,~n~tM~,~~,--~~~n~oar~J<o~w~'~PK~f .. ---------J 

The northernmost of the North Vietnam"" naval radar satiom. thost 
at Tra Ban, Cac Ba. Do Son Point. and Nga Son in the Haiphong aroa. 
routinely passed air •urveiliance data on low Rving U.S. aircraft~ 
approaching the North Vietnamese mainland to Naval Headq..arrers. 
Haiphong, by manual Morse and .ingle channel vl)ic'e (R-108 
uansceiw:r. 28-}6 MHz) communic•tions. Although the precise mra111 

THE NORTH VI!TNAME.SE AIR DEFENSE SYST£1or TOp SlUe I I !46~ 

n mla-t9~~ Chin 

of communication is unk,nown. • th' Navo,l Headquarters fcrwardtd tho 
air de~nsr data, it ma' be presumed. to NV:-.I's Bac Mai Air Defen!l r-=T~h~c;(cJ;h:inne:;;-;;;;;;,. ;-;;;;pli;;d'MO(wn~'j;7,;;>:~-r;:'=""',...._.J 
Headquarters. i<:-l!FE REST B ~n'rs om oycd MOON CO:>; E. CROSS LEGS. Jnd 

*Sfto charr. p. lO. 
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adars. MOON CONE was .1 lomr·r3nl,!e nrh· ..,3rnm.r 
.-;---
·~ :lbovt'. p. 2~ JO 
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radar of ChineS< design which wa• effective out to 400 nm. CROSS 
LEGS was an early warning L-band radar used with height-ftnding 
radars for ground controlled intercepr ( GCI) of fighter aircraft. It had 

a ran•• of 180-230 nm for tar2ets at 45,000 ft 

SA,\1 'sand AAA 

North Viemam had two major ground organizatl005 for active air 

d<fense. On< employed the mobde Sovirr SA-2 missiles and the other. 
con\'cntional AAA. The two ground orgamzations operationallv 

complememcd one another Since SAM's were dfective primarily against 

high-altitude nonmaneu"ering targets. U.S. aircraft normaHy t1ew ar 

altitudes of 3.000 to 3. 500 feet or below whtch reduced the SAM threat 
but put them within range of ~VN AAA units. • NSA SJGJNT studies 
of U.S. aircraft losses attributable to SAM's during 1966-67 cumributee 
co a connnuing evaluation of SAM effecnvene5S at altitudes under 3.000 

ft. ln some cases. AAA unirs assigned to defend SAM i~st~lla~_ions were 
under the comqtand of the SAM· organtntion ·ltsdf. . 

Bmh SAM and AAA unm. we:-e unde-r rhe ulnmare conrrol of r_he Air { 

Weapons Conrrol Scaff. bur the d~gree .of concrol dimimshed w1th rht"l 
disranc~ of rhe untcs from HanOI. t:nm in rhe vicinity of Vinh tn ' 

sourhern NVN. the DMZ, or the Laotian border had relati\'e auronomv 
of action because there were few. if any. NV!\ aircraft in these areas. and 
the I'iorth Vietnamese could assume al! obser.ed aircra(c robe hosoie W 

them. 

•A :9G9 ~orth V1etnamesc mod•tic:Hior. of m SA~-reiated FA~ SOr-.:G radan :u 
permit laster armm41: o( the: mmde .1fter launch uffS!:r w ~orne excem tht" mefh:·ttJvene~) 

of rhu air defen~e svstem a~aimt atrcratt at low almuoe5. 

HiP Sf! .HEI CMBRA 

THE .'iORTH V . 
!ET:\;AMESE AJR DEI'E:'JSE sYSTEM 

Alit DEFENSE HEADOU.t.IHfiH 

he ........ 

~ SCCA£1 ( .<i&H-

~A The copv indicated rh So . 
~ M operations , unng the. shoordown o~t ~let a~vi.5on had di~ned 
~r,.~ne. ~ear HanoJ. This was rhe first SIGINa L -~· pnororecon?aissance 
e~hnJCians In NVN F J T evidence of Soviet SA-2 

'rnolv . rom uJy 1965 to che d ( 
. _emem as v•ewed •n SIGINT . en o I968. Sov,t't 

JJ.rtiCJpacion m SAM ooera . . I . changed from one of drrecc 
. fr. , nons. me udtng m. "I l 
"•rcra , w one of advising anci traini ISS• e aunches aga•nsr l".S. 

W•ch locations rnosd . L. ng ~he North Vi~tnarnese. 
~AM . v •n rne Hano1-Haipho . . 
·.· ~ regtmems served the air defense he d ng corr:dur. ~our to ~~x 
~·lntr~fle:- ar Bac J\fal. Each regiment h : 7uarrers .and th<: s~nror SA&f 
,Jf~;:liJOns. The rvpical SA .., b 1" a our ro \IX subordinate Sr\.\1' 

2ener,uors and co~purrrs a-~ ~n; ion had an assor:mtm of \·aru for 
"lle Joad~ ·. n sJx aunchcors. with a GUCDET JNE 

on each. ana Ot:her . .1 .... m•s· 
mt.ssJ rs m reserve. To prorecr che:r 
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Sr..J.'v! Site~ :n ~orth V!~narn 

:nissiit-s from L'.S. :lir artacks. rhe Ncr::h 'licmartl~~e Jir de!e:1se fore~~ 

iOlated rhe finng units amon~ approxim.:m:!v 300 ?re?ared sites. 
Dunn.IS an e:lg:Igeme:H. ~e.;ime:-m .issi.?:nec. :J.r~t:~5 :o tne:r re5pe(71H 

banaiions. monitored lir sur·•eiilanc~ ~:ommur,~r.:mom J.nci the S(atus c·. 

their subord1nate unm. :we ,zave yer'Tlt~SIOn :o :aunc:1 missile~ or :.t 
.\AA. Banalion commandes. on ch(" 0ther ~ar.u:. c~use me methcc ·· 
::~n:~: :r:16an,e: J.OC '!'J!Canc~ :1nci !ile TJmi::e:- 11 -nissLie~ :o ~e :In::!. 

!n 'i.tl,lc\ing me '/HF Lt-:F !lnll!t: .::~J;J.nne: ~::<:C ~e:-:es ai ::-,I\IC 

U.ln"ceive:-~ J 

'? ~ .!IE. ~ .Ufi .. 
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ACQUISITION RAU.lR 

NDR1H V!ETIIAIIESE S~M REGIMENT ~:NICATIO:S 

Slnlk; thln&cwders: aelnlmstri11tvt, tatllcat data, ~i·~'"""===.,..,...,,...,,....J 
Matuilllorst!aOnrnistrative tralhc only), low VHF Sl;;c«llamei {RI 5. JOllO!H ,apeJ­
liCII\IIdataollly),orulantlint. 

s...ls ward! ioslnlttiono;, inctudi.ne ~:eneral azimu.,·rilll&e data. atfl teQclf'SIS for ltidlii!IM 

Slftds line fid data. albinistraUw lraftit VIa sa11e 11e.,s 11 re£imental htlGllllartrrs. _,. 
mrtlir sor¥tillance network mr "Wamil\1S an Nanllal Moru (HF) commu•h:.st1ans. 

4 Sends actnmrsitati11e.JJi llllste!laneoos.tralfic mdudi"& s•rd\ msltuclions. 

5 Slltds fine prd iilld 01 Ulllt-azillltltll dala vra II'IU illd Qf la'ldtlnt. 

lll'fsad l1ne aritia•uf'or ril'lte-azillruth ~ata wac::::::J Also lliil)' broadc:Ht t•fl 
IllS/Of rmte-azrruuth data to othet boiii•IOI\5.. 

MOTE: ::ee:,:,at~: ~:~~!~~~~:.=i'~:~ n::::i:~~H~~fi~~~en~e:~~~~:. 
batlllian huc.JSI!!S rather.,., pain! to paint 

•Sfto abow:. p. 28. 
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own are thoM used in January 1969j 
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North V ieawt~" s AM and SAM uniu employed at least three larpt 
tracking systems in· their communicationl-0110 for npressing uimuch 
and I'I4F infwm.otioa; anorher (w exprasing rd.otive direaiDILIJ 
information; and a third. <he fine grid locat<>< for indicating tara<t 
locations wi<hin rwo-by-rwo kilornocer squares . 

The first sysrem, primarily f<>< azimuth/range expressions, con­
tained <his format: 

01 llO 04) 1110 

Track number 
b. Azimmh 
c. RartAC in hllndreds or kilumdc1'5 
d. Timt" 
c. Alritudr in hundreds of rnctrrs 

Number and typr of aircrafr 

2 F-lO) 

The second. or directional tracl<.ing sysrem, depended on numbers to 

daignate the £our primary and four secondary poinu of <he compus. 
In me example shown in p. 41. a ·hypothetical message. "Nr 32 diroc· 
tion 1 f-10~ dia 20 alt 60 heading Nr. 12.·· reads "S.W. diroction. 
1 F-105, distance 20 ( in kilometers). altitude 60 (hundreds al 
mcrers), heading norrh~t." 

41 

DIRECTIONAL TRACKING SYSTEII 
Nu11bers inside the circle ate used kr reportina IM&et !Jeanne and headlna. 

:ugm out to II 0 nautical miles but wao ineffective for tar gees below 
1.000 feet. Occasionally. the Norm Vittnamese employed the fLAT 

fACE radar (see page 32) for. a"'uisition of low-altitude targets. 
-~uisition radar such as the SPOON REST and FLAT FACE serve to 
":'"" or ··acquire" <he incoming aircraft at long range and olen the 

L----------:---:---;-';":'--:;--:-=;:-7,~7.~~~~""1"1e control center. The second or tarpt tracking and missile guidance 
To prevent accidencal desuuaion of friendly aircraft, SAM • r fo1101o(! the aircraft at closer range, contin"!lusly determining iu 

employed me SCOREBOARD Iff system. EssenriaUy similar 10 n....... I'Diit1on and speed and feeding <his information into an electronic 
radar operations, the IFF system employed beacon signo,h which : '""'purer. 

returned by properly keyed transponders on board mast of N Range and azimuth data produced from SPOON REST traclring were 

Vietnam'• taCtical fighter airaaft. dlorefore the basis for propositioning one or more target tracking fAN 
SAM unir operations depended on two kinds ~f ~adar · one fOr IJtJII SO~G radars either ar the active sitr or Vtirhin a 10-mjlc redjuc 

acquisition and the orher f01 target tracking and missile guidance.-: O,...ting in low PRF modet I 
North Vietnamese normally used the Soviet SPOON REST A. 0 V J .. fAN SONG "'liS able di Uiti dlf llillfl wnen 

1
t came wilhin a 

acquisition radar. It provided high-angle.:~·~-~~~~~e,~veros< ""'r of ·~~mately 70 nm. When targetS appra.chtd 
10 

within 
I hi 131-l:: IJ:Ol 798 tb) ,1; -50 
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20-30 run or lesso,_~ow;.liiiiOUJ~WWIOiql 
to its high .PRF nning, the 
FAN SONG employed bums, one 
for a-zimuch and range. che orhrr for elevation and rangr. An L-band 
1 J high PRF signal transmined through a six-foot dish 

antenna gu•ded, armed and detonated the SA-2. The FAN SONG 
could crack and guidr as manv as three SA~2 missilrs simultaneously l 
at ra~~ wichin 32 naucical milrs. A bracon cranspondrr { frequrnc'f 
between on tht missilt re-sponded ro thr F At'\1 
SONG in its tracking and guiding. The FAN SONG tracked, aa:ord­
ingly, both the missile and the incoming aircraft up to 80,000 ft. alti­
tude and provided tht necessary command information for the L-band 
control emissions. 

After engagement with the rarget. the SAM urut quickly turned off 
1ts radars to avoid a U.S. stgnal-seeking air-to-ground missile aaack 
While the FAN SONG radars sometimes operated 1n a low PR.F for 
firing purposes, SIGINT analysts and Radar Homing and Warning 

AAASire 

rgp SEcRET n IHitn 

TIIE ~ORTH VfET\IA.\fESI: AJR DffE~SE SYSTEM ....,p §((flfl tl ibft. 

( RHA W) operators regarded <he a ' 
mdlcarwn of a mimle launch. ppe-.irance of high PRF as the fJ"rmt-

AAA 

From !965 to the end of 1968 N h . . . 
Command d.CCJUtred from bl , orr Vtrrnam s Atr Der.ense 

oc coumnes a Iaroe b f 
>"'. eapons, l2.7 mm and ab Th !'"> num er o anrt-aircr,:ur 
,. ove. e AJr Defense H d d 

rts ~AA units rn all major l\VN . ea quarters eplo~ea 
pamcularl~· heavv conc:enc . . 

1 
~eographtcal subdr,.,sions. w~th 

Haiphong.corrido~. ranons a ong rhe coast and che Hanoi-

As did ochtr air defense forces AAA . . 
Atr Defense Headquarters broad~ ~nrrs recetvrd warning dara from 
svsrem. Unrrs empioved radar for asu an co~t~t~uced data ro thr overall 
rracking targers t~~ithin 20 dra'J'er .!l.:qumnon and fire control. For 

nm an lOr fire conrrol of 57 mm or large:-

;_pY.-:': 
~-"·: ~ f-~ 

AAASite 

A
-,.;_l;.~t~ 

. 
. 

. 
1 . 
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~:=:::;::~~;=~;~~:::_: ::~: .~ Uos't 196'~ rhcv ...a P~.:t~:::: ::~:~~ 
resimen<S probably went by landlinos or via SAM unli communications. 11: ;011 trat: m ~i:::.1nd in early summer of 
111 inter·llllit ~the AAA el<mona used low VHF communi. 1964 at lcut 200 of them mumcd to North Vietnam. In August 
catioos, principoUy the RID9. The low VHF messages related mostly 1964. just after the Gulf of Tonkin incidcna, 36 ChiDC5t MIG-15 
co tracking of hostile aircraft, types of aircraft being tracked, and FAGOT'o and MIG-17 FRESCO's 'Wfte delivered to Phuc Yen Air-
typos of missions flown by the hostiles. Some of the AAA units sharcdtlf"'ld. Additional airfielda became operational as MIG bases in the 
communiations facilities with the SAM battalions, and intl!rcept sf the :following years (sec map, p.46). 
common communications links showed a mixture of SAM- and AAA. After the intrOduction of these MIGs. North Vietnam's small air fOtce 
related information: lntruite communications between AAA and SAM trained until February 1965 with assistance from Chinosc Communist 
clemena consisted of landline telephone backed up by voico wirelm odviSOtS at Phuc Yon Airfield. In May 1965, after lhe apporent 

munications. withdrawal of the Chinese advisors, additional and bettrr equipped 
MIG-17's appeared at Phuc Yen Airfield along with a small number of 
Soviet insuucrOt pilots. The Russian advison participated in the daily 
ftight routines and performed check-out missions in the newly arrived 
urcraft. Engagements with Allied aircraft, however. involved onl~ NOtch 
Vietnamese pilOts; the Russians remained in the background. The 
number of Soviet advisors noted in SIGINT increased in 1966, and in 

otated to NVN and iu the last three months of that year twenty Savitt: advisors, some of whom 
'":-""'l'----..,..-.,......,=,...,=,...,=.,., . ..,.,n..,.,..!anuary 1967, the Chin.,. : were concetned with ground conuol operations, were at work in NOtth 

FOtCCS, North Vietnam (CFNVN) AAA units were augmonted bv 1 Vietnam. 
CCAF AAA division in the Hanoi area, through which the Nanni111- i During September 196,, there was cvidoncc that the North 
Kunmin& rail line abo passed, and a CCAF AAA unit in the Thai ; Vietnamese were soon to receive new-generation figh~s. Severo! months 
Nguyon orca. At the end of 1967 CHICOM AAA units were in the i l11er. a Soviet-piloted MIG-21 was operating out of Phuc Yen. North 
vicinity of Phu Tho and Kep in addition to the locations already notal. i Viet. namosc pilots evemuall~ were active in these advanced MIGs, and on 
Thne units had separate VHF and low VHF radio communications for 6 February 1966 a North Vietnamese-piloted MIG-21 reamd to a high 
coordination and control and also used HF voice to transmit acquisition Aa :datude U.S. reconnaissance aircraft operating ovtr Laos and North 
radar dala. •uVi~tnam. 

NMth Vi.r1111m '1 T octiCIII Air Fore• 

After 1959, evidence accumulated ro show that the North Viet· 
namese, with Chinese Communist help, were developing the nurleos 
of a tactical air fOtcc, the mainstay of which would be fishccr lit· 
craft. In 1961-62, the North Vietnamese actively participated in tht 
air transpOttation of military cargo to communist elemontS fighti~ 

WP Sf'psx '"'BP' 

~onh Korran pilots. first observed in North Vietnam in November 
!<)66. also joined the growing communist air defense force. !u shown in 
;IGINT. for a while North Korean pilotS flew MIG-17'5 in trainins 
..:nd area familiarization exercises. As more of their countrymen arTived 
'" January 1967. the Korean pilotS. flying primarily out of Kep and 
'lC<o!lonallv from Phuc Yen on defensive patrols, were soon engasing 
C.S. atrcraft. In Augwt of 1967, the North Koreans began ftying 
.\11G-21's out of Phuc Yen and later &om Kcp. fOUr· moNhs after the 

l'QP 51!1!!!1& I UMBitK' 
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TACTKAL JIT AIRFIELDS USED BY NORTH VIETNAM'S AIR FORCE 
(AS OF JANUARY 1969) 

lAOS 

Tef Jf!e!ltf!T ef[ IBfh t 

rgp SS&Ri:T U 181\ll 

THE NORTH YIEniAMESE AIR DEFENSE SYSTEM 47 

srood at 

"lorth ViemameJe Bombn Air-crt~ft. In addition to its MIG forcco, 
'\o~rh Vietnam had a small light bombtr group consi.ning ofe1ght Soviet· 
:l~.:ur IL-28 {BEAGLE) [win rurbojet aircraft dr:!ivered from rhe 
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MIG-21 FISHBED F:.2hter Aircraft of the Type lnmxiuced into 
North Vietnam 

U.S.S.R. co Phuc Yen i\trfit!d 1n ~lav. 196-;.r 

IJ(.'tic.al aircraft co suppon ~VN unm in the Intensified ground anion 
then caking place tn SV:\. still wanted ·maximum visibdat of 
aircrafc"' frc;tm SIGJ.NT .a encies.. • 

ere ts cons1 ~ra ~ ~vi ence of North Vietnamese use of 
rransporu in tactical training exerc1ses 10 NVN, as in the case of 

rhe IL-28"s, there was little actual tactical use of these aircraft. 
t ·Major exceptions were a daylight bombing raid by AN-2·s in north­

eastern Laos m January 1968 and a fl1ghc of five or six IL-14's ro 
Quang Tn Prov1nce. RVN, and the vtcinirv of A Shau, RV~. in 
Ftbruar_v. probabl~ co drop supphes to Notch Vietnamese rroops. The 
~onh Vietnamese also used tactically equipped AN-2/ll-2 atrcraft in 
mght missions agatnsr surface craft of the Sourh Vietnamese operanng off 
:he North Vietnamese coast from time to time. l. S ~avy am .. rafr 
<X"Caswnallv engaged these Korth Vtemamese airGaft. 

These mea1um ran_ge :lircraft. 1 l.OOO- 1.100 nJuUGi.l m1Je; -~nc :~~~~­
;.:;0-600 naum.al miles combat rad;us at :1 crutse spe~d or -tOO "" 
c~nstiruted rhe core of Nnrth Viemam·.., bomber force. \X-'hlie the atrcr.1r 

b d ohuc Yen I I shit>s of rhe S..•1emh f!"' were ase at ~ . · f · ' S.-1.: 
on slanon uff ~orr[1 and South Vtemam. as wdl as man! o rhe ~ 

bases 10 South Vietnam :J.nd Thailand. were wnhin ram?e. 
IL-28 BEAGLE Bomber 

I JBut in c:1rh· ll(·: ~ 
~r .. l:F rm..ll ~o H<1 .;...SAP!\C ll/Ob~OZ Feb (;i-J Doth '"'ch Af and P:\CAF. concerneC ove!" the po:>s1ble imrodm.:tn'" 
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Ground Controlled Intercept (GCI) finding, he used ROCK CAKE. STONE CAKE or SIDE NET radars. 

Elevation resolution for these three radars at 50 nm distance \\'as 9,,00 
A senior GCI controller at Bac Mai Airfield assigned targets to ft., 7 ,SOO ft., and S.OOO ft, respocrively. The controller was able to 

subordinare -conuollers at GCJ ~tations located in the vicinity of major discriminate between his own and hostile aircraft by the L-band IFF 

... MIG fields in North Vietnam. Using Hanoi as the center of a zonal :ui:m:n: jn:ral!cd jg :" :':· ~rtftnse.J'letwork subordinate controllers, and in. sorpe cases the senior~ I 
cOJUJ\llle~·:··lsiued. .i.nstruaions to scramble MIG's when. hOstile a-froaft 

came within l~O .. ~m ..... ·a:n~. h!g~ .. ~lti~ude. r.econnaissance aircraft within 
200 km of Hanoi. Ustng me ·Au .Defe~~ead uarters adviSOr\' • • 
broadcast, the seni~r <an.ttoll~ transmjqeg ~instructions~~ 1-pl'IE'I'IIr.g"n't'T. i'lrari'IF::Ic~co;:n::"s::',t~~o:Tl':r.a~~ y::"::m::e,.~g~e::s-:p~r::ov::.id:C. i::n::g"'in":"':'or:-ma~ti"'o_n_o_n_t:-he..l 
scramble the MIG s and chereat'terJ . _ ata gwmg. the lone of next days traru.port and tactiCal aircraft actiVIty to air defense and 
the air thJ:eac. In addition to the broadcast facility. the senior conttoll(r military uniu. Message texts revealed numbtrs and types of aircraft. 

commynjca(sd wjrb subordinate GCI cont~ollers ·b I origir:- of fligh.cs, placename passover points, deuinations, times, and in 
I . Juse of the same frequency by all d comrollers ~orne cases· arrival~, dep,ra~rc~u.:,:re~s.:!a~nd~ca!oln!WWLIIIII.II.I..L.QII;II:Illl.ll.OU...i.III.U."'-, 

ensured, of course, a full ~change of banlc information. Preflight informacion 
The senior comroller alSo had the ability to monitor tactical air constituted one part o•ht'l:'e::-::a-:T.::v,::so;:r::'y ~~o~a~c:::as:::t:-s "l'r~o~m~th~e~A"'ir:-;::D:-ei""::'e-ns_e_. 

engagements and co direct oper.arioru from time to time. As "iewed m Headquarters at Bac Mai. It also wem over separate communications 
SIGINT, he participated in the concrol of North Vietnamese Air Force channels to g~ound authorities in NVN's several military regions. After 
(NV AF) fighters in almost all tactical ~nrounccrs until July 196i. !he cunailmenr of U.S. bomb1ng missions in 1968, preflight messages no 
After that time, subordinate controlltrs, pait1cularly rhe one at Vinh longer appeared m NVN's air defense communicatioru. 

who was responsible for the southern area of NVN, assumed increas- Flight service messages dealt with transpon activity, air navigational 
ingly mdependem control. matters, weather, and specialized operations such as oaradroo miuinnt. 

GCI controllers at the vanous MIG bases, including North K-orearu ac lnd rhe transfer of aircraft to and from China. 

Phuc Yen, Gia Lam, and Kep. and Russians at Phuc Yen, used VHF 
voice communications to direct the MIG's co the threat area. In addiuon 
to naviga6ona1 dara. rhe controllers passed advisory informauon 

concerning rhe threat aircraft and other potential danger-for example". lL"':'C:-:-::-::---------:--:---;--:--:--:------...1 
from rheir own active SAM/ AAA zones. U.S. interception and anah·s1i J. Au operauons m~s~ages conveyed srnp alerts mdud1ng numbers and 
of these communications normally revealed the nationality of rhe pilou.t ~\·pes of aircrah to b~ on duty at various airfields for specified times; 
identification of the airfield, and often rhe typ< of MIG. Intercept oi «pons on U.S. aircrafr camers in the Gulf of Tonkin; MIG flight 
NVN's manual Morse broadcasts provided tracking data on the MIG i lChedules, takr offs and landings; status repon:s for airfields and GCI 
and indicatrd their zone of tactical inrere3t. lUes, forevtarrung information on B-' 2 strikes· weacher renort~· and 

To vector his MIG's successfully, che controller depended on his ov.·n J.ara on fighter, AN 2, and IL 14 operations 

ground-controlled intercept radars to track both the hostiles and hu 
MIG's. BAR LOCK or BIG BAR radars provided range and az~muth 
readings w1th range resolution to l,200-l,250 feet and az1muth 
resolurton co within 3.5 nautical miles at 250-300 nm. for he1~hi 
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)2 SIGINT APPLICATIONS IN U 5 AIR OPERATIOSS 

Between 1965 and 1969 North Vietnam pcrfeaed. therefore, Its air 
defense organization to counter U.S. air strike and reconnaissanc~ 

missions. It develo~d procedures for comroUing and coordinating thr 

TQQ 'T<iRIST u 18R I 

CHAPTER Ill 

Ground and Surface Collection 

three mam components of that organization-che air surve•llanct Before August !964. North VIetnam's a1r defense system was 
network, the AAA/SAM unib. and the MIG imercepror force-for pnmirive. Ics limited invemory of AAA weapons was. for the mon parr. 
maximum effect againsr the U.S. air operations over ~orth Vietnam_ ln.•thout radar concroL There were no SAM's aAd no tactical azr force 
50 doing. it depended on a variety of radio communications in grn1 'In sampling North Viemamese commumcadons, U.S. airborne col­
volumt, as noted in these pages, to exercise that control and coordinanon lctors and surface collection sites did noc hear rh~ VHF and UHF com. 
To -carry O\lt their mission, U.S. SIGlNT agencies had fine co collea nunic~tions in the vuiume to bt' expecred if Norrh Vicrnam had had in 
these communicauons, then process them for intelligence, and finallr 1peranon a tactical air force and advanced weapons. SIGlNT (."()Jitetors, 
package the intelligence 1n a form suicable for immediate use bv ta(t1Cll ~n rhe other hand, had no difficulty copying rhe medium and high Ere­

commanders • :e~encv communicadons passed by the relatively umophiscicaro:J air 

. ;efense elements which the enemy chen possessed. AFSS and 

\AVSECGRU units in mainland Southeast As1a. and to a lesser 
·ttem in the Philippme lslands. heard most of these communications 
·•rhour difficultv. 

~two pr1mar\· ~ourc~~ for informanon rontam~d in th1s rhapccr. fhr 7 
:-.;sA·~ North V1et"4m Arr For,;e a11d Atr De[e11.se Organiut;anJ~ 2!01\o~ 
R6-69 (Aprd t969l .1nd au updared •·erswn 2/0/VCK-E, R9·-·0. D . 
1970 (Secret SPOKE'. 1s a com~nd1ur:1 of SJGINT 1~suc-d b~ the crvptolo..-:Lc J call 

r~tevant to rhe d~velopmt"nt of NVN'~ ALr Force. tiS Opt"~&tion5 and ~;;n~~~·v~:, 
munm biOl invol.,.e:nt:nr Ln NVN, wmmurtiUlUOm. and rhe dev~lopm . ,;. 

a1r survt"11!ance and SAM systems. The second. OIA's Norrh Vtet'Wm Atr ~i :: 
CnmrTMnd tJnd Control. prepared bv FTD I:SAF. a~ FTD-SW.Q6. j.n'J·I~ ~ 
Januar~ 1969 nscw .\iOFORNl, diSCUSSes the ~V:-.1 ~ataonal ~1lh~l~OI' AI 
uonshtps. Air Defense Command. ALr Warmn,11; and Survedlante Intt"nt' ~ 
craft Control. and SA.\.1/AAA and Mtxed Weapon Conuol. Other ~ut.rte~ 1

. ~ 

FICPAC s Enemy Air a,J Sur(au Thr~tJt IJul\· 1968). SCA unn ~miOtiC'S. 

tt"chmcal repuru. SIG fNT product. anC opcntJonal message~. 

101 JCC!tEI t.e:Oitlt 

Bv 1964 SI.GJNT planners foresaw, however, the need for an 
·tpanded coJicccion program for Southeast Asian air-related 
ommumcations. NSA had already ouclined to the chids of the SCA 's a 
:ro~ram inc~uding the ex~nding of collection faciiu:in at Da Nang from 
.o ro 23 mtercept pos1t1ons and the use of Air Force·s Airborne 
·:ammunications Reconnaissance Program (ACRP) co coliC'Ct VHF and 
HF liAC-of.sighc transmissions. Even b~fore the Gulf of Tonkm 

>Cidenrs, SIGINT planners <xpected the appcarane< of VHF and UHF 
lmrnunications a, the aftermath of 5everaJ pre.Tonkin 
~ICOM-NVN confe-rences on Communist bloc: air defense support of 
ll)'th Vietnam 

Adjzutmems in the Cryprologic Organiz.az1on 

' . the cryprologic a~en.cies treated North Vietnamcx D 
au.relared commuruc:mom as separate probl~ms for analytic 

""n~ and reporting purpose,. In the field, USA-57 (6925rh 
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Security Group)-' at Clark Air Base in the Philippines was separateh 
orocessing intercept of NVN's air cciinmunicatfons,l 1 

I · I and at NSA speaa lSts tn N VN .,, 
communicauOns -were working a

111

on2side North Vietnamese ~rou1 

I 
naval conUnunications analysrs~ I I Shortly after tne e tver 0 I ret 
North V1etriarn IR AugUsr 1964~ 
proposed that the process.in_g: of North V J~tnamesc- a1r communicatioru.• 
be transferred from Clark A~ 1'1 

I . I During the next tew months, NS~-~~ 
AJISS discu~ the various ramifications of th< proposal. lrhoush 1 

no one at th_e timr could prcdia the degree w which the C~ n~ would ! 
become involved in the defense of North Vietnam. the conferences hclci : 
Ill 1964 btrw..,n lbe North Vietnamese and mainland Chinese h..J ' 
suggested to crypcologic authorities that at least a close defensive alliana 
was in the making. A bilatera] pattern such as previously witnessro ID 

Korea had begun to unfold. In that case, CHICOM and Korean jouu 
usc of air communications facilities fore~ the- cryptologic agencie5 to 
process the intercepted uaffk at one location because separate proccs.wrt~ 
~od r<oortin• centtrs were · moractical. 

As the North V1ernarnese air defense capabilitv has dcveloptd dunng 1%-l 

haYe been c.xammjng wirh some concern the adequacy ot our Jb1lln • 
accomplish authontative SJG1NT reporting 10 rhc ~cld on the bas1s o1~ 
from joint DRV and CHICOM a1r defense actiVItieS The DRV ;ur d 

~~ .\iS-i capability apprars ro ~developing as an r:uemJOn of the CHI COM svscclll..t 

LS supported by liaison links connecting Vietnamese with Chmese :ut d~ 
authorioes. Moreover. the geography of the Situation rctnforc~ the close •• 

I I 
I 

'.\SI'\ rr.s_i!:, ADP/004, 5Januarv LlJ6') fTSCW) 

''P.\(SfTYRGi\i M5~ :u l'S:\FSS OPR 22-9-255. 
22 September l%·1 ITSCWl 

lUi StdtE I tJfJBil' 
.J;os cse::z, UMBRA 
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SIGINT APPLICATIONS IN ll S AIR OPERATIOM 

AFSS Gmund Collection 

Da Ntmg Air &se . 

. har £ontrast to tht h-ars_h realin· of S!G!NT planning in 1964 was •n ' . !> . D Nang Air Ba<( whiCh 
AFSS . tercepr operauon at a . 6., 

maimaming the ~~ h arcirv of intercept: in the years 19 .. 
had begun in January 1962. T e 5C . , . the o ration in rhe face of 
to 1964 made it difficult for AFSS w JUSnndfy th ;;,ultanr demands b< 

U S VNAF au operauons a e . • •• 
expandmg .. · . General John Heachenn~ron. 
taCtical elements for space. MaJor . edecrnor organizaaan ~~ 
Director of lntelligence of the 7th Air ~or~e :::h the value of tarod.l 

Tan Son Nhut, had b~c~m~ =q~~~t;he u~it remain operaoonal ia 
COMINT in Korea ano ln51St t 

casr an air war developed in Southeast AsJa 

\);/jlJ· .. un r ;.:\nil.» "(hJti of the 83 orgamzauon to Ju!• l %8 Alter that date Mr 

ht-ld rhr posl[Jon Le::1n1. tu ,--\IJ.:csl l':IC · 
... Ch,e! o! lhls orpn,zatnm ro S(ptcmbt-r 196'; Mr. j[.lmt-~ J lw 1une i ,,~o. ~ 
M R b t E. Drake; co Novt-mbcr l9691L ______ _. 

Llr~re~c:ro Ttrrv. (O prc:s~nc. Dr Don C Jackson 

••• Aho a iorrr.er commande· or· AF!:!~. 
(t·) ( _'; -F .L. 
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GROIJr.;o AND 5l:RFACE COLLECT!Or.; 
rer JftREJ CMBRX 

Thailand . Dt>tachmenr 4 

ln mid-1964. USA-32 had eigh< man;..! Morse and rhr~ radio 
relt>phone recejven in operation at irs ma1n site on Ehe west sidC' of Da 
Nang Au Base and atop MonJcey Mountain 6 miles northeast of the air 
base. With rhe manual Mor~ receivers it was collecting ;YN ajr I 
defen~ civil and milirar air, and nav1 ationar comm·u.ni.catio 

With <he add1tJon of L,-ou_r_m,...a-nu_a.,....,.or_se~re-ce,..,v_er""'s-Ju..,.S[,....,.,a ... te-r .,., ""'e~u~of Tonkin inciden<s 

there was a considerable adjustmenc upwards in ~orth VietnamC'se cov­

erage. particularly of air defense, air force, and a1r navigational 
t:ommunication). In early 1965, as regular bombing missions over che 
north began, emphasis shifred to Da Nang as the principal center for 
ground coJlecrion of en~mv air and air defense communications. Tht-re. 
Jft~r. wirh interruptions fr~m time ro rime and 91/'lth changes brought on 
b,· new communica<ions developments, USA-32 retajg'il •ts basK 
,·ollenion miSsion again" North Vietnamese I J"' and a1t 
defense communications. • 

While the Da Nang-or mam-site was covtring HF manual Morse 
tar_ilefs . .a decachmenr of USA-.32 at Son Tra on Monkey Mounrain ~as 
mrercepring both HF .and VHF radio tele hone rransmissmns. Exc r for I mtercsrion or 

aJJ the Lv-o~tc_e_<_ar_g_e_rs-.,.-.,-e""i_n_<,_c..,..ig..,....,r_cq_ue_n_c_y .. ba-nd""."""'w,..,-n-' 

~nemy communicators swirrh~d from manual Mor~ ro voice mode. as 1

he.,. frequently did, Da Nang intercept operators using a. KW-26 
~cure teletype provided tip off to their councerparcs on the moumam m 
that coverage could concinue. While this procedure often worked 
\arJsfacroriJy, the Monkey Mountain operators were not hearing liF 1

QJce consisrendy. AFSS then conducted an HF voice hearabilih· test ac 
'he ;nain site a< Da Nang in October 1965 and found that ir had better 
:-riulcs rn intercepting these communicacions. As a rtsuJt of rhe resrs. 

rgp SHiflET t.:IBI\A 
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Ae:-ial View. Operations Compound -on Monkev Mountain 

the main .5lfe rook ove!' aU HF. borh Morse and voice. and the :noun· 

rain te:lm re•ained the VHF rargers. 
When ~~rth Vtetname!e and Chinese Communist collaboration :n .ur 

defense operaciOOs showed u~ :n medium and high frequ~ncv Mo.r~ 

commum~atiom in September 1964·. L'SA-32 began .tnt~rce:Jlln~ 
re ularlv this Commun'isr Liaison Air Defense ~et, em~as~~lll!t _:n~ 
H!noi (.Bac Mal) terminal.. lmerctpc and djrPctJOD findmg ~~entlrtecl 
the links between Hanoi and O"•h .. r"~ (h .. I ana ;,e[llloet!\ 

Hanoi and southwest China I 

I 01 SL.C.tl I dhl!JftJ t 
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Vi<'W from Top of Operations Building•, Monkoy Mountain 

Almost from the rime that intercept operations be~an ac Da Nanq, 

opinion5 vaned on Da Nang versus Phu Bai as inte!'cept Site iocations. 
Phu Bai was rhe locatJOn of the Army ~curity .A.gencv·s :mercepr scat1on. 
L"SM-808. sorr.e 60 miies north of Da Nang. In late 1964 when Lr. 

Gen. Gordon A. Blake, DIRNSA, viSited Souch~ast Asia. SC"'era; 

-:1e:nbers of hu parry felt rhat Phu Bai would provide a berrer intercept 
env1ronmem than rhe Da ~ang area tOr cht: AFSS misston. Since che:-e 

was no clara bv which co compare the re!auve me:its of che HF imer­
·~e?t from Da Nang Air Base with that from Phu BaJ. AFSS conducted 

limtred' heJ.rabiiirv resrs oi the same HF communications .u borh 
!ocanons. AS:AP.I\C accomodared three :\FSS ip[t•"( .. pr oreo-arcrs at 
P!!u Bai who copltdt ~F 
.\f.)rse and voice tarl'ts for abOur 6 weeks whtle other AFSS ooerators 
uuniic.ared ::he t~t ar Da Nang. Test results \howed rhat the ~o sue-s 

·Aere equai in MF collection. CoHecrion of air-associated HF 
i"Omrnunicarions continued rhcrrfgre fmm Da v a 

TOP .:l!e!RE, C.hbiL{ 
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Intercept Room 2, Monkey Mountain CQ~pound 

USA-32 helped in shaping ics own coliecnon massaon by ibdliig me 
traditional Position Effectiveness Reports (POEREP) whenever tn­
stanon review showed that a given assignment was unproductive. In view 
of the successful airborne collection of VHF communications in 1968. 
it issued, for example, a POEREP with the objective of shuttmg down 
all but one of the VHF receivers on Monkev Mountain. NSA concurred 

in the proposal. 

•W'hen th~ 6922nd Securitv W1ng moved m Clark AB on l July 196'5. Deu.chmrnt 2 

of t~ 692'Jth Sccumy Group becamr Detachment 2 of th~ 6922 SW. Later. oA l 

October 196S. the dcta-:hmenr acqUirrd rhe c!es•gnatLon 6924th Secumv SqUJ,d~ 
.,.,thout change 1n m ,ubordmation w the 692lnd ~cunn Wing Throu.O!hout dd 

chan~~- the SIGlr-.:T M~LF:nator USA-32 remamcd comtant. 

l'~P BEEflM" l f I Bit : 

lVI" ?' l gs 

GROUND AND SLRFACE COLLECTION 

PROCESSING CH.~NNELS (Pilar to Apnl 19h5) 

OTCER AREA 1ST 
E::HELCN P:!OC~SSING 
UNITS 

DRv 

SPECIAL -----· 

61 

In thelatter.half of 1965, USA-32 expanded its collection of weather 
coml mumcatJons~ and rn the sameperiod be: receiving rn considerable 
vo ume North V Jetnames-eJ . w . . . tace- communacarions 

htch were be,ng tntercc-pred by Ai?Force a Navy collection platforms 
over the Gulf of Tonkin. 
andhe addi_tional collection compounded the processing task at Da Nang 
vo the u~tt had to devtse means to cope with a mushrooming traffi~ 

lume. Smce USA-32 had no weather analysts M . . one tmercept 

•often rrferred to as SJM'wd \X't.ath<"r !mellwen<• Gr1~lr. ~ ~ LS\X.'Ii to ~cure iu COMI~T 

lOP .1£<.Rfl LIUIBRA 
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essed the welther ttaftic for se"¥eral months ~n_tJi 
opera~ors ~roc . v d CSA-32 was aJ.so unpreparec ror 
e:qx:rzencea we:uher anaJvsr.s Jrn e . ince IC had onlv thr~ 
the inc-rea-
ti.inS<.·fibin · 

aua 111~ transcu::ers .1r.c 

. ame!e commumonons ~ere nut -~vat~abie, ;n ::-~~ 
trans a tOr~ or V let~ Of ~h 1-i Vie::name.se !in~uists 3.SSJ:~.I)e'.l ':D :::.e crvpcoiog~e communny · · e · 

AI'4TENNA ORIE"--T~TION ~i DA 'lANG 

(1967 1969\ 

TO! SEE. fT · .. IH:ft. 

. C! SL. ... .l .. I ... I ibltH 

.. nn. '-:mi·; fou: were -e::q;e:O:eac~ in ll...,,...,=~:-::-:::-::::r-::::-:::::::-::-' 
or:J.munic.:aions. anci thn:~ or" ~hem X:€?2 altt.:lav assig!l~ w c!ury on 

"O"rci :!le .-\C\_P yiar~wn,_ Deoire l;xar rrai~ng ,:o s~rfl :nr·- "":Die. 
:Je~~ ":Vas no rmme:::uace so1utmn ... n Oc:ot'(':- ! 96, ~!pc:l ;::v 

··:r;,~c::Cing the smg!c c:-rann~~ voice !:e:ng coilece:::i ~v me Jtrbor:te 

:1ar~or.:n.s. anc:i in ~ove:nCer eig!u air;:;orne-qu::liliie-:J :in~,Ji!t.s ar:"ived ;,;.r 
)J -'~ang. 

3qinnm.f!: on 1 Dete;'Jl.Ce: 196~. the ..A..FSS 3auaaron :-:npio~ed rour 
··e:~;Hr.e~e n.ationais uncer P:ojecr Dr • .~'I.C:=3.. In :his ?rogram ;;c~ec::e::I 

.! -.e:Tlce:s oi :he .'\rmv of :be R.e?uDik of V!e-~am : .. -\~''l'n :r::~.mc:ibe-d 

.. ;r.ltize::il Joice- ~e::ordin~s and ocile:- ·;ote! :nac::-iah- !cr :r:e 
·::-,·,· ~erur.-cv Age:1o, the USMC lsr .il:u:iio 3att:lilon anci .-\F~S. 
::7\e:-:CJ.n linguists :ransiar~o Jnci furthe:- prcc~!se::i !he :ransc:1prs 

··rKluce:::i. ~SA sri!Juiared that :1-:e program couici :::e ~?cii~ oni'r· wile:1 
-~ \lor:<ioaci. e!rhe: bv ~e.:J.son of volume or i.:tn'tua~e comoie:-:av. was 
~r: ... ';,e·,.ond :he .1bilir~· oi L·.s. SlG1N7 ;~C:aims. ·E·•e:1 wun 

'l"!'e:.;.~cd :1umCe-n of D . ..\.NC.::R sceciaiisrs. :i':.e .-l..Fs;;: :Jnir haG C:ioJJ. 
n copmg -:vuh me •:oiurr.e. ~he unproc~se::! ra~e~ Jcc:uin~ :u the 

·'t ;r 50 a dav Jt <he e:~ci Ji !96t) Dr..l';CE] .:ossJ~ne~ concinueci 

~£" -~ RE fs, IBILt 
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GROC~O AND StrRFACE C.OLL.ECTION 64 SIGINT APPLICATIONS IN r_· S. AIR OPERATIO~.S 

g Bv mid- J 967 AFSS had completed about 70 percent of the work on a 10 
work at Da Nang un<il1h~ spri"!l <>f·I96B when replaced new communicaaons-operatioru bu.Idin~ for l:SA~32. and after five 

the squadron as th<j toico processong cooter a thev were vears of operatJng from an ever expandi~g traoler van and Quonser hut 
00 

longer needed. . . 1 facilitv the unit was lookong for"'ard to occupying it; new aor-cond
1

. 

In consonance with the cryptologic commuruty resourco expansoon Pan oioned building. Bur on I~ July l 967. Da :-.lang Au Base sustained a 
for Southeast Asia• and the continued importance of aor and aor defenS< mortar and rocket attack. and the secondary explosions from a nearbv 
communicatiom, USA~32 expanded its collection program once •g>~n b<K7lb dump deStroyed or >everelv damaged much of the USA~32 
and in ~id-De£embcr 1.965 placed 

10 
operaaun 

24 
full-ume ont<rcept a; operational and billeung facil11ies Nor..iths<anding the <:<rent of the 

--~ d 500 dail" bonn 0£ cnrerage (DHOC •; d II · . . h . · I . 
receiveruection then exe=ue 1- 26 NVN rwo ·• amage. a ontercept posotJons on t " mstanre were operaoona wtthin 
on snm ommunications targets""! - ' rhree and a half hours followong the a1tack. and the e=nual com. 
CH!CQM-NVN liaison, and one Laoaan wearher. 6 municarions circuitry was back on use shordv thereafre,. The squadron 

In late January 1266 the SILVER DAWN ACRP onte;cepted or t~e h•d to cope. however, wirh an eight-monrh d.Jav in occupy1ng the new 

first time NVN'•I lsognals rom a new '1 buildong which had to he disassembled and reconstrucred. Followong 
at d SAM regiment neor Hanoi. Early collectoon of tbos sogna an assessment of the damage bv the 6922od Securitv Will!( and other; acttv e ~ h ss·ng group a[ Da ~ang _ f k . · " 

consisrcd gf 20 reels a day 10r t e procs 
1 

. b. h J.nd in Ylew o sub5equenr roc et J.ttacks 10 rhe Da Nang area. NSA -------- I . d'd ~~re>se bqwryer, as mog t ave r --~ h N h v· 'I' . . . 
loUect.Jon I nor ---- - I ' rransrerrc:u [ e. L on u~mame5e mt Jtarv a.r miSSIOn to Deachmem 4. 

ben xpecttd with the appearance o_ _communoracoru. 6922nd Secumv Wing, (l'SA-29! at Udorn in December 1967. A few .:a t~e shona~e of linguists ar the unitecame e·~eo more acute. ~ months later. when 11 became cbr that USA~32 had to process the 

·s~e In the Sh4dow of W 4r, PP· 13 3-l ~<i. for dm:u5Slor. 

·•see (h :::' Jbove. p .2(,-~-

101 SELKE I UMBRA 

Operations Budding :it Da ~ang _.-\fte: RocX:s: Attac!< 
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67 

69Z4TH SECURITY SQCN C<JIIUNICATIDNS- OPERATIONS BUILDING 
11!168) 

.. TERE~ r--; 
.... n .... ;c.,"'. U n II 

1- iiRVEILLAMCE oVID IARIUIIIC COlTER 

l-OP!it:MITEIIIWAL 

l-ELFAIRPIIlCESSING 

4 - WICE INTERCEPT POSITIOII.S 

~-VOICE PltOCESSINii. POSIDCIIS 

~~=!~ 
2 10 c:::p 

=PT: ... 
OIAliMINT .... ___ ..... 

6 -WRSE IIIITERCEPT POSITIONS 

1- ..,RON HORSE" P051T101 

1- SPECIAL IDENTIFICATION 1Sif\ 

' - .MTEIIA PA TCli PANEL 

lD- KY·I CIPKOirt TEIIIIML 

North Vietnamese air-related commwliati-. porticularly ~ S 
..... i.., fuililics, Ill provide limoly lip-offs of aircraft rnoveramo ...... 
Vietnam to U.S. air commanclers, USA-32 soon acquired •.. 
million once -.am. 
I OF ACRE I UMIIJtR 

La•er allldu on Da Nan& Air Base aad vicinity by the Vi­
Ccmmuaisn in 1968, particularly d>ooe during the Tor Ohins, wu.., 
diminish bu, ""' shu< down the in..,."'P' operation of USJ\-32 {ooe 
chan, below). 

Dol• 

3Jan 
7 Jan 

30Jan 
31Jan 

I Feb 
Heb 
6Fob 
6Feb 

24 Feb 
Z, Feb 
4Mar 
4Mar 
3Apr 
, May 
, May 

8Ma_v 
9May 

1JMay 
12May 
13May 
21 May 
22May 
29May 
14Jun 
UJun 
27 Jun 

Effect of Rockec ARacta on USA-H"s 
lnla'Crpl OperaUon 

(1968) 

T•rg6s., tw Narr Tot.ITi,•of 
0. N..t Air B.J, M'ir.M Loss {boars) 
DaNilllgAB 30.0 
3nm WNW ofUSA-H 12.0 
DaNaqAB 32.0 
MarbltMtn 4.0 
DaNansAB 30.0 
DaNallJAB 4.0 
4nmsw 12.0 
6nmS 12.0 
Da NansAB 12.0 
MarbleMtn 6.0 
2nmssw 10.0 
MarbleMm 2.0 
HiU ,, 6nmS 

6.0 
DaNa"'IAB 28.0 
6nmSE 4.0 
1 Coo-poHq 49., 
DaNan1AB 9., 
Da N.lns AB 9., 
MarbleMtn 1U 
4nmWNW 19.2 
2nmWNW ,.8 
4nmWNW a 
DaNanaAB 9.6 
3nmWNW ,.8 
3nmWNW 

H 
MarbleMtn ,.8 

An acciden<al fire a< <he bue ammunition and bomb Stonse area in 
::1 1969 seriously damaged <he USA-32 operations building. S<a· 

•I records showin&lou of iatmqo~: in the second half of 1968 were 
liloas those destroyed by <he 6924dl Security Squadron iD <he .,...... 
llllcy demuaion of classified nwwials ar the time of the di-. 

T8P HMI!f UICSM 
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In mid-1968, with che scaling down of bombing mtSsiom ove the 

north, USA-32 had 2'5 manual Morse and six radio telephone recovers 
in operation ·at its maiQ. site and on Monkev Mountain. The mission r 
cohstsred of 

Tharland Opef'lllions 

1 51 _it.tt. ·1 IBR., 

GROU..,D A:-.10 St'RFACE COLLECT!Oi\" 
()') 

designated CSM-627] and later as USM-7. hosted the AFSS contingent 
"' Cdorn. The AFSS unit (lJSA-37] at first, and USA-29 after 
~.;ovember 1967) became operarional at Cdorn in Ma.v 1965. Bv the end 
of June the unit was operarin raduxelephone and fiv~ manual 
Morse sir10ns und 

Old Faciiit·:: Tem Cam? and Ooeraaoru Cenre~ in Vans. 

l UP )t.CRE I ... ~ttBRA 
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70 SIGII'T APPLICATIOI'S I~ t: S. AIR OPERATI0:'-1 

Udorn- FY 67: Op<rations Building 

]mtial antenna construction at Udorn completed during the ~umme!' nf 
1965 pc e AFSS detachment there and ASA w e!'l:tend intercetH 

IGINT pianncrs wanred c'lentua '!a CiCC'.I :mv 
Ld"l'i~so~o-se~a~n--<e~~--n--a""a"'r"'ra"'v.,J;:DAA) at Udorn. But during the penoci or· :he 

a1r war over North V lftnam they adjusted the antenna field shown on ;:1 

70 m sati.sfv collection rCt:luirements placed on rhem. 
Much of the minion of the Udorn unit was d.eveloomcnt.ai. lt coptec 

nf 
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"fief Jft.RET bt f!RJI 

'l 
. h nd development missions frequently fail, of Naval Security Group Surface Collection Coll~ctlon searc a ed tar gtt communications and USA- 29 

course, to detect the sus~ctv· am<S< VHF vOte< corrununicaaoru, Naval Se<:uriry Group (NAVSECGRU) direct support units, or 
search missions for Norr . setn the VHF range. and others failed co supplemental radio detachments (SUPRAD's)•, had collection gear 

CFNVN AAA commurucaCions 

1

n which varied in accordance .. ith the missions of <he supported ships. Five 
produce posnive results. separate SUPRAD equipment configurasions ..,rved the needs of th< 7th 

h ther hand successful developmental missions. In Fl= for SIGINT service aboard the flag ship, on TF-77 attack earners Th~re w~re. oSon the 

0

st Asian SIGINT uniu in locating CHICOM • on Yankee station, and on in Positive (dentificatron and Radar Adviwry 
ss.sting other ut ea . ·~ ·;;;A for AR) h. . Gulf f 

• 

1 

. . . Nqgh Yirrgam rhc IJdmg "D'' ' DtJ -- J Zoot (PIRAZ) and search and re-scue (S s Jp5 m the o 

AAA in)'"

11

a!JPP! 

10 

_ • Tonkin. In addition co being equipp.d for the securo handling of 
examplef In the SIGCNT data (KW-7, -26, -37 and Kl-47), the SUPRAD on board 

I f f %? ·t uccessfully developed HF voice communications each ship was suitablv fitted co intercept the MF and HF communications second hal o l , ' ' ' T . d ' A ' d (<~~ 
be f CFNVN AAA acquisition radar <actmes. passed to an nom the North Vietnamese ir De.ense hoa quarters . .,..., 

for anum r 
0 

. . . chan, p. 28, 30). 
I 19

6
7 

USA-29 shared in the collection responSibility for !No~h With occasional exceptio. ru, SIIPRAD's did not hear North 
n . · · 1 commumcanons. t a1so . . . , "- _ "-v

. cse Air Fore< and a11 navtga!IOna . 1 . V1etnamese communiCations tn the upPer rrequency ranges <>«ause t•><Y ternam . h cf'lli'I""T to nrworaoona\ posmons z.._ . . . 
b. ed irs full growth in chat year"'" re"T... -c~ RT . were ""yond hoe of Sight. Thev concentrated, Instead, on the MF and 

aEc 

1

hev anual Morse, one HF-VHF RT, and thrt'f' ~f. h re<hevm HF transmissions and were abl; to turn thu intercept to good advanrage. 1g teen m f AFSS assets wtthm c e r elttr p bo 
· use In 1968, a realignment o . 1068 The SU RAD a ard the 7th Fl<Ot's northern SAR destroyer 

were 

10 

· d ed mission for the Udorn unsr. Bv 30 June · roncencrated, for ••ample. on the manual Morse communications of 
brought about a re uc d h e RT positions were in operation: The>< moror patrol boats, Swatow• • class vessels, and other small craft (lnly 12 manual M~rse an t rt. ., ly imposed restricuons on 

tributable pnmaruy <o new '·· ton>ruuting the NVN Navy and representing a threat co downed U.S. reductions were at :::.~ th sulranr reduction in tracrunc 

raaical air operations ovy NYN ·~ . e re ments ~lots. lc abo followed e MF and HF radar cracking messages 
b. he North Yietnamescl fur defense ele · passed by NVN ir defense units. In its capacity as the 

1 1 

. 1 (NvN communicauons final authorirr for 1 cnCI ing all a<rcraft flying tO"'ard 7th fleet positions 
In addition to the <ntercept ofAF. SS . ontributed to the colleruoo " rhe Gulf, the SliPRAD on the PIRAZ ship also emphasized 2 d USA 29 other uruts c . hed a . . f . . . 

bv USA-3 an - ' . w· (USA-57) e:stabhs 
1 ~:ntercepcwn o enemv radar trackmg messages for comparuon wuh U.S. 

mtssion. After the 692
2

nd Secumy 
10~ted with its Udorn and Da :ldar intelligence (RADINT). 

headquaner~ at Clark AB in 

1965

• ttllparttCI of North Vietnam•" SUPRAD's on board the attack carriers had a priman· responsibilicy to d h nts in the co ectlon From b . 
Nang et~c me , th Securit Group haQ done before •t. 1.~orect their ships and, y e::ctensio~, che carrier aircraft. Deradunenc 
commurucauons a:t the 

6

;.JZ~ d N y h v·ernamese wuth<r. avd ..,.. ~GINT crews emphasized, accordmglv. all intercept "'hich enabled . USA 57 llecred select< on I . L'SA-3: 'b "~- . 
Clark.. - co . . 1 dd't'on it shared w1th llspons• lt staff memuqs to follow the course of act1on throug.h U.S. f mumcauons n a 1 J ' nd abo ~o~ 

;~a~nd~a~";~de~en~se~c~o;m~· ~;1t~~eN~V~N~C~H;I;C;O;M;;Iia;IS;o;n;·; oe;t;';~~~t"';D~I;N~T;and through intercepted MF and HF commumcarion.s 

covera e res nubiiH for 

~~r dtscunion. see 1, the Shadow of w.,,. p_o 50-52 

uded CFNVN commume> ''Th' """'·pow"'d '"f'- appmxim"''' 100 '''" '" len,1h and c.pable oi <peec, 'P 

I
2a ~notl had 37 -mm for ~em:ral dnd .ar.tl-,urnJfr use bur no torpedoes 

~p OEEAEif atllr&J', 
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74 SIGINT APPLICATIONS IN U.S. AIR OPERATIONS 

STANDARD AIRCRAFT CARRIER SUPRAD CONFIGURATION 

mirroring the uackins by the enemy's air surveillance ~k.: 
SUPRAD communicated with the CV.\'s combat informaaan cenl8' 
flag war room by secure sound-powered telephone. On the CVA'siCilll 

1 H-11 and E"'""riso. there were special intelligence ~cure:""""-: 
to the flag war rooms which were connected wnh the St.: PRAD 
~..., u:lephone and pneumatic tube. 

NAVSECGllU's imcrcept si1c at Phu Bai, llYN (USN-27J. = 
USN-842) and USA-32 at Da Nang moaitoml many o£ dlr 

T8P §I!.,- lfMBft: L 

GROUND AND SURfACE COLLECTION 

SUPR.W CONFIGURATIONS 

TQp iiERI'F l:fiiBibL 
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MF /HF communications copied by the SUPRAD crews. Alter •he 
establishm~nr of dirm CO MINT traffic circuits bttwt"en these scatioru 
and the Navy broadcast facility at San Miguel. Philippines (!!SN-27:. 
th~ SUPRAD's received rho CO MINT produced at the shore.based Sit"' 

v1a San Migu~J. 

'For rem made pnor m Au.e.u~t 196'-l. set In rne ShtJaow fJ( Wa ... ~0 ~H- · ' 
1 

••on J u·J.sonod bam and Js a result of tlectromJ~ncric phentY~t:-~J .<1 .:~c.~"',.~~­
,i/.ler of che ;um.mphm th<> :rog"m m>de pn"ible '.ome ..::oi;eCT. :t:n <JI 'bF_ ~r.: S.~ 4 

VHF 01~1a.h i~rw~en' ~ lr"ar ~vond notm.Ji :ntet~e~r ~.•:l~e :H U 

;f'(e:\'C'n were ;mo •n pat! al S&i .:SdkPhu Bat ana Jt mr.er lvun..,r-~ 

(b) •1) 

T lP GEf:R:IiiT t • fRR I 

USAF 
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USN-4l4J at Dong Ha Under Trying Circumsr.anc., (November. 
1966) 
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CHAPTER IV 

Airborne Collection 

As the North Vietnamese acquired sophisricartd arms following the 

• 
Gulf of Tonkin incidencs, they began to usc a variety of VHF and UHF 
cummunicauons systems which, for thc most pan, could bt copied by 
U.S. ground or surface collectors only within line-of-sight distance 
(50 to 70 miles) of the transmitters. Accordingly, to intercept these VHF 
and UHF stgnab thc United Sratcs placcd its main reliance on airborne 
coJlcction platforms which could intercept them from a distance of 200 to 
300 miles. Approximately 90 percent of the Nonh Vietnamese air 
defense VHF and UHF communications intercepted was by airborne 
collection platforms. 

Both Navy artd Air Force airborne platforms with SIG INT missions 
had operated in Southeast Asia prior to the 1964 Gulf To i 
mcidems. Durin the earlier iod interest was 

the Air Force C-130 (QUEEN BEE 
~'1'1'1rrliT':'at;";rl':::r~n:::"e~t;:rr.ect::;:,o;;;n;-r;:;ec:;;o~nnaissance program (ACRP) regi,..,red, 

for example. only a 3.2 pc,r:cent inte-rcept effectiveness dunng •u l_u_!y_ 
• l964 missions in Southeast Asia 

l ...... ,....,. ··-- "" provided the only reliable means ot 

T6T SI!Ckfl OIClbkA 
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R4 SIGINT APPLICATIONS IN US AIR OPERATIU:<;S AIRBORNE COLLECTION 8) 

purpo~<S! · . I 

su:scamed colleruon of VHF, UHF, and otht:r electromagnenc emu.saons I 
orga_nic to an enemy's air and air defense structure. 

The airbome collection program had its beginning in<heoarly 19~0· 1 
when rhe Air Force firsc employed airborne co. llection for d. ose supwn 

In the ensuing years Air Force operational commands togerher with 

USAFSS not only developed a practicable basiS for an airborne collection L-. ..,A~ir""':'F<>r--c~e""c"".-""l"'~3~0:-::"A':"C'llR~P~·,~ope~ra:':t':'ed~in~So:::u:::t:;:h::ea:::s::'r"'lAr:s'!:ia~un::d;:e::"r"::v:ar:;:io:::u::s....l 
program but connnuously tmproved the capabthty of the platfOrms I cover names, appearing first! ~s QUEEN BEE CHARLIE in 

tnvolved. March 1964. They were permanently assigned during July 1964 as 
Other agencies soon became interested in <his collection method. As a Qt.:EEN BEE DELTA, then changed to SILVER DAWN in the fall of 

narural consequenc-e, the Air Force airbo~ne SIGINT program evol\ied 196'5 following the shcxx-down and capture of an America~ pilot: flying 
from a limited direct support funCtion to one in support of broadtr escort for cne ACRP when he inadvertently srrayM over Hainan Island. 
national interests. In its new. capacity, the ACRP. platforms remaintd In February 1967 rhe C-130's were again redesignated, chis time to 
under Air force management while NSA provided collection guidance COMMANDO LANCE. 

and technical support. During thiS period CNO and SAC also instituted The number of C-130"s shunlin~ to and from Southeast Asia 
airbocneSIGINTcollecrionprogratm.indirectsupponroles. 1ncreased with_ the tempo of che air w~r. In November 1964 Lc. Gen. 

AirFar<e Platfo,.,J 

inittaJ allocation of 

Gordon A. Blake, Director of ~SA, outlined co the Secretary of Defense 
rhe ACRP requiremems esrablisb~ following a joint NSA/DIA airborne 
SIGINT collection re~ources scudv. fnduded were requiremmts for more 
ACRP missions and a new orbit in the Gulf of ToJ:Lkjn-a minimwn of 
I<. six-hour misSions each monrh over both che Gulf J ) 
~~taling 156 hours. on the rwo orbits. 

~e onset of ROLLING THU:--!DER in March of 196~. 7th 
Aar Force also asked for more ACRP coverage. With JCS authorization, 
the Air Force assigned twu additional C-130's co operations in Southeast 
A11a in the fall of 1965. bnnging <he total number of C-130"s in 

Asia at any one rime co four. Since the aircraft rotai:.___,..--, The C-130 Program io Southeost AJi• ~ 
..------------------------, ' n a biweeklv basis for servJcmg, several additional aircrah were 

T8P §[(ft[l ~f ltlfl T8P £EERE1" l:!ilfRR • 
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88 SIGINT APPLICATIONS IN US AIR OPERATIO~S AIRIOKNE COLLECTION 

neassary in 1M prosram to lleep !he four C-130's operational in 
Southeast Mia at any Jiven timr. 

Orhiu lllfli s...-.. 

"" or 
llliQal PI'OCeiiii'A 0 Nortll v l<liWn~ I 

I lwas USA-,2 at Da Sang. 
J Jrhe llltrOdUCUon 01 tactical hJftler aircraft at i'huc Yen in 

'"'Bust ,.,.,.. ind the appeara- of sophisticated air defcmo: weapanrv •n 
the months to follow created an operational requirement for irutial 
procaaiag of ACRP and ground site ia.meptat USA-32. 

NSA and Security Service officials considerod two possible options: 
mO¥< the mrirc pr..;.c4 Ito Da Nang to give the platform's 
COMINT crew direct access to the USA-'2 opentions comples for 
procnsi"'the mission W.e; or d<Yelop a drop-off procedure ar Da San~ 
to permit immcdiatr procasiDJ and reportins by QUEEN BEE DEL T.~ 
COMINT operators and USA-32 analysrs working tog«her. CINCl'.~C 
ruled '"" 1M lint option bccaUR of crowded conditions at 0~.41 
Na..,-lack of hardsund opace. maintenance facilities. billeung •nd" 
logiStia. Security Service had to accept for some time the leu desinblo 
altrrnative nocwithstanding the possibility that aowcled all ... £lie 
patterns or inclement _.titer might ...... nt lancli"'s at Da Na~ ·"'' 
Rev m dmp o{frhc S'GINT marni·1• mlknei 

TQP 6&i!!R! I ti¥1BRA 
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' .... .,._.. 1\(, approvol, the 
the four ACRP platfornu to 0a Nq. 
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90 SIGINT APPLICATIONS IN U.S. AIR OPERATIONS 

The foar ACRP airaaft then msef from Da Na"' umil a rocket .uc1. 
in mid-July 1967 form! their rdocation to Cam Ranh Bay to the oouth 

ofDaNIIIIS· 
Othiu ;. IM GtJ{ of T Oflilm Addi"ll 10 the many arpmen11 £or 

bai"' the ACRP air<rafl at Da Nq waa the gruwias pressure from 
1964 oa to fly miuioas northward ia10 the Gulf of Tonkin to aras 
abeam of tbe Hanoi-Haiphoas compla. The C-130's hid floorn orbirs 
over the Gulf aonh of me 17m panllel oa ftishrs to and &om SEA 10 I 
obtain SIGINT related to SAC c1rooe and U-2 miuionl and Navy aad 
Air Porte ELINT operation~. But me require...- waa for roala 
reuhi"' 180 miles lUther nonb 10 IUI1ItC collectioa of VHF aad UHF 
air defcnoe oiJUis. Both PACSCTYRGN and me 6925m Scturiry 
Group II Oark AB, however, viewed me sugated - orbit in the Gulf 
wid! reservations. The ReJion kit mat the propooed ftip pem con­
Kiruted an atw:k headins which v~!Cd ONCPAC directives and 
blind spars in thc platform's anoenna system misht produde in dece:tion 
of a reacliai enemy aircraft entering the ACRP's orbit. 

The 6925m Security Group waa puti£ularly rclaaaat 10 1cap1 me 
new orbit. Eath chqe of Oisht roum ooemed 10 ploce the ptatl"arm 
clooer to the W&d· Group officials believed that, if this tread coorinued. 
it misht result in thc las or clamase 10 the platfamu and the lou of 
crews. They were equaDy appn:hclllive about me build-up of AAA 
cleRNeo in the Gulf peripheral areas aad the dildna pasibility that 
SAM's 10011 would aJIPHI' in thc Nortb VieiiWIICIC ancnal. 

Despite these considerations, the Resion pointed out to the Group dlat 
each ..-bit in the tbnter bad thc approval of the thcller CIIIIIJIIUiier, me 
Joiat Chiefs and the Joiat Recolllllissaaa Center in W aahinpn 
oaly after ao abausrive evaluarian of all futon. political and miliarY· 
beari"' oa the safety of me aircraft. In eves"f sitw1tion, the ilD..,.._-of 
the potential intelliJCO!C had 10 OU!Weish the rUb. In any -. SAC 
and Navy hid 8owll ELINT mistioftl ia the Gulf of Taakin for -
time without difliculty. On 20 September 1965, CJNCPAC ausbarized 
PACAI 10 besin C-1308 SIG1NT colloai.., operatioas _,. the sulf· 
Several days later the Joint Chiefs of Scaff authorized a fislur CAP l'ar 
all COMINT and ELINT platforms over the Gulf of Tonkin, and lhr 
ACRP plllforms bepn their collectioa millions over the Gulf. ]CS...., 
esrablished duri111llle 1965 and in the SWIIIIIII' of 1966 - an wbicb 
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REPRESENTATIVE U.S.A.F. C-130 AIRBORNE COMMUNICATIONS 
RECONNAISSANCE ORBITS (196S - 1968) 
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REPR£SEftTATIVE U.S.A.F. C·IJI ACRP ORBITS- 1!65 1968 

the ACRP coulcl operate without escort, one serving u an alternate ., chr 
. . . . . 
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The RC-13 5 ReconMiJian<e P/,tform 

..f\11 NSA/DIA review of airborne SIGI!IiT • 
L..c-o=lloectJ=·o-n-.-m-ea=n-w"l'h"1ii'"e,-::'h::-ad~firmly enablishtd the need for a1gitio~! 

ACRP air · EA and had led co che programming of six 
C-135 aircrah wich SAC flight crews and EU:'>i 

~.~pec~ •• ~,!:scs::"":a~~Af~SS,I,;'coMINT oporators. A conference ac H<3dquanen 
USAFSS resulted in d<eisions co replace che SILVER DAWN C-1306., 
wich RC-l35M's and co creace a new squadron under PACSCTYRG!Ii's 

6922nd Security Wing to fly che mi!Sions.J J 

"C!NCPAC msg, 142330Z F•b 66 (TS COMINT ChanMls Qnl,) 

TOP fif!RET Mf iBid t 

FfeF 3f!tlt£i ClOIBRA 
AIRBORNE COLLECTION 

Maintenance Companmenc Aboard che COMBAT APPLE 
RC-135M Aircraft 
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U.S. A. F. I(- 135 COMIAT APPU PIIMAIY TUa -1961 

11111111• ,,u1on, .c&Udllll\lttllllllll tt 'll'l'ltr Ult"l. F:llt·,.,tl ltlrt Jl"l!J UIJ,lll~ 

11a ... Oftlv.M!IIC~tft1lrFI'''-; 

I Jln March 1967 USAF 
usigned w name COMBAT APPLE to ihe I 13' program planned 
for SEA. 

I 01 SEClt! I 1111161bt 
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~~~~-~=------::---:--:--:---:-~IQn Tonkin 
Gulf missions. SAC crews aormally c:onsisced of an aircraft cDmiiUIIIder, 
piloc, two navigators ODd two electronic warfare officers (EWO's). The 
aircraft commander conaalled the aircraft while the Security Service 
airborne missiiMl supervi>or (AMS) CIMltroiled the SIGINT crew in ia 

f rechnicol opencions. The AMS could also bold the aircraft an any 
desired portion of an orbit in the f'urtberance of his mission if no 
mechanical lenu or ester~~&~ thrna ca.....a the mission co be 

In basi own the C-130...1!2£om in ellllt I 7 

~ .. · ~ ffii!1 ill •hi ;; •• 1~ re::~ '!: c"!...ra:nh 
. . while, _ . ji.::;; C-130 ~ht miuilltll over 
the (;ulf, Ieavins the da orbia ro thel lRC-13''" 
ThroughOUt 196&, continued to fly die - 13ifs on lil·tO 
lt'len·hour COM t missions from Cam ltanh 
Boy. On ~~ l)ecember 196 lor mission in 
Southeast Asia. then accepted 
responsibility for the SEA A:P !COMBAT APPLE/COMMANDO 
LANCE) the next day.). !continued, however, to provide 
maintenance technicians or e C-130's. 

Although the RC-135's COMINT and communications equipment 
A was essentially the same os that carried by the C-1308's, the RC-13' 
Y.1 proved superior to the C-1308 on other sroundJ. It was oble co remain 

on orbit 12 and a half hours in conttaa m the siz. to nine-hour missions 
of the C-1308. Ia 200 mph greater cruillins speed ('00 mph) wu a 
significant safety factor. The ltC-135's peater cruisifts al1itude 
(~0-45,000 ft.) also r~nced the platform's in!ftCOpC capabiliry within 
iu VHF /UHF range__ I Since it carried SAC 
ELINT equipment <- i usuoaon, p. 9Sl, analysts were able to take 
advantage of the special opportl!lliry for deriving inteltig<DCe .,hen 
CO MINT and ELINT are cc;~llectecl simultaneously. 

11c: :11 
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AIRBORNE COLUCTION 

As the COMBAT APPLE program developed, missiON averapd 18 
and a half houn from lake-off to landiag. Including aU OCRSSity pre­
million and paR-mission brief'mgs and debriefinp, ia aews devoced an 

•-.. of 25 and a half hours m eath mission. 
Resula athiewd durin& 1968 ,_ repreentatiw of !he RC-H5 

colleaiDR. In that period, COMBAT APPLE produad 25,000 hours of 
intercqx, more than two thirds of which was 110ice and !he remainder 

' I · · - -~ tJHI' tactial communi · 
• WMMfl _Mons agd : =-~Vojce collection included mnrded 

and low VHP (RIXxtra ~preliminary processins':"~ 
sent tM tnnucripts m_NSA and other Clllllftned Pocilic SIG~ 

As in the cue of !he C-I~O's, NSAIJtasked !he RC-135'1 
with inlm:~ missiON. To mention a~ assipmona, on 11 
January 1961 _ t=ved tukiq on Rusaian shippins in the 
vicinity of Haip&;lig; Any orne U.S. · · e opontiag iD !he 
Haiph0ft1&ta, tho ACRP was to. '-.e Rllllian Shi 'g) 
top priority. On I 5 }lUI 10 

intetcq>t for 30 days commUDJ<aDON DD "'!""' 
....-. appeariag callwords "CHUNG-DAO~: .. :~'':=~=';! .. ::~ 
related to air rnovemena within North Viemam. On 11 Mar<h !he 
ACRP was 10 eve North KORIUI (KORCOM) communications iD !he 

I lra"'" special emphuis when KORCOM MIG's wete 

active on tactical facilities. These low VHF communicariOCJS u the rime 
were revealins the poosible expansion of North Korean trackiiiJI of 
ingressins U.S. strike aircraft. Taskiq such u !his uplated the ACRP 
mission and led to specific respoooes to ""'uiremenu for current 
in..,lliJCIIC". 

The proKimity of! land the mixture of 
~ ELINT and COMJN I posatl&ii on 6iJiid WMBJIT APPLE aim-aft 

USAF 

facilitated i11I<Nt:tio11, or the correlation of COMINT and EUNT. 

t 
I 

j'hfcoMINt 
operaton were I'Sdy lor uuracaon filii as die E WO S l:ame oa wau:h. 
When COMINT revnled Gel Ktivi<y direaal apinst U.S. suike 
aircraft, the AMS ripped off the EllVO who ...-ched £or MI (Airborne 
Aid to lmetcq>t) and IFF sisnab. When COMINT reflocted SAM 
activity, the AMS tippocl off the EWO who ....-.:bed for lajuisitian and 

T&P 8!@BPF tJIIBRn 
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CoUection Position Aboard COMBAT APPLE (AMS Position 
Looking Forward) 

guidance radar signals. In the mutual exchange, the EWO advised the 
AMS when he intercepted signals associated with MIG fighter aircraft. 
The AMS then ~n~ured that enemy tactical conuol frtquencies were 
under surveillance for voice transmissions associated with the air activitv. 
Likewise, when the EWO located an active SAM-associated radar. he 

tipped off the AMS who attempted to\Wlinillt£Jer~c.51e~t-"tl!S.h.;w:!l!Jl!!S!!..Il!llll.l!:ll~., 
and cant I v · 

e pn 19 8 restriction o air o~ralions above the 20th parallel 
and ordnance delivery above che 19th parallel initially brought SAC 
Reconnaissance Center (SACRECONCEN) and 7th Air Force 
comtraints on operauon of the RC-135 which had been flying a.s far 
north as 20 degrees 30 minutes north. SAC first re.suicted the RC-13~ 
from areas within 12 nautical miles of lie Bac Long VI ( 20-0SN I o--
43E I and then Stipulated that COMBAT APPLE fly onlv on i" fallback 

I 01 SECKEl C !e:SRJt 
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orbit. Seventh Air Force re•rricted the RC-13~ to the area below 19 
de_grtes 30 minutes nonh. JCS then relaxed the restrictions and per­
matted COMBAT APPLE to fly in normal orbit with the northernmost 
leg adjusted to the 20th parallel. 

The bombing re-.stricrion.s also brought a major change in Ehe collection 
priorities of the ACRP. With Ka!ed down U.S. air strikes, the enemy had 

the opportunity to move men and supplies more readily to the south. NSA 
Director Lt. General Marshall S. Caner notified Security Serv1ce. 
therefore, that rhe ACRP would -emphaslzc collection of the 

communications of NVN's General Directorate Rear Services (GDRS). 
the organization responsible for moving men and supplies over the long 
infiltration routes. When President Johnson ordered a bombing halt on 1 
Novem~r 1968 re.suia.ing the U.S. to unarmed reconnaissance and 
search and re.scue operations, GDRS became the primary concern of the 
airborne platforms. 

I I 
Amnn-g the . vanous airborne collection programs employed ir. 

Southeast Asia bet\Vef:n 1967 and 1969 were two rhar, owing to the 
special narure of their mission, stood apan from the others. The fll'st to 

arr~ve in the theater in Au~ust 1967 was the SAq hrcraft 

Thu was an EC-121 K specially designed to function as an airborne 
extension of the 7th Air Force Tactical Air Control Center, Northern 
Sector (TACC-NS). on Monkey Mountain. Its primary pw-po~ 'illlas t<.J 

exerciK control of and provide a MIG warning source for ROLUNG 
THUNDER aircraft over enemy territory. lts.lcmited CO MINT misswn 
wgs SC'?Cdaw 

t I huipmenc consmed of communications Interrcpc 
recording. and electronic signal sensor and display dr-vices, includin~ che 

L:.S. Navv.developed BRIGAND" (see p. 108 below: which "'" 
intended to ope:rare in a primarily passive role. The BRIGA..'JD posarion 
afforded [he tactical controller a passive means of maintaining -a const.am 
watch over the relative positions of strike or reconnaJssance alfcraft and 
any enemy aircraft that were also being tracked by the victim radar. The 

inclusion of a tactical acr coordtnaror position and display faciliue~ 

•s1-uaric Radar lntelligr-nce Gtntrat~on and Analvsis Development 

TQP §l!fRI! l L ltfl!U 
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" < 

~- ~ .. ~ ... -· ... ~- - -

• .w_v - --~ ' 
Ajrborps Mission 

I 
Supervisor's _(AMS) Position Aboard 

provided~ ~idr the desired taCtical conuol capabili_::;. The 
AFSS site at Da :::lang provided ~echnical support to the RIVE J TOP 

program.. . 
SAC and 7th Air Force tesredJ Jin Indoch.ina be~~~ 

Augu:n and December 1967, and while this platform was. _succ::!srut :n 

many respects. especially a-s a source of MIG warnings._ ~t feU short_ or me: 
mark in othe!'s. One shortcoming wa:; that, since the BRIGA.'lD S\-ste~ 
operated only against circular scan radars. the em1ssions oi rh~ ·•e!'t:C.lJ · 
honzonral M::m FAN SONG radar. the heart of the ~orth VL~mam~~ 

O
.d ce system. were. not suscepcib~e to irs e:tpiouauon. T~. <_ 

emitter locator sVsr~m (ELS) had th~ primarv obJWJVt ur 
sites, but during the test period. althou~b numerous SA:O.i­

associated FAN SONG radar signals were detected. ~35 

able to plot only a small fraction of them succe5sfuilv Hardwue .~nc 
computer softwa~ failurel plagued the system. Despite in problem~. the 
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TAC Coordi_n.a~or's Plotting Board With AFSS Positions in 
Background Aboard th~ ~C-12! K Aircraft 

L"":"::n:::;:::::----.....l~hought very hi.~hlv o~L-----..I~LINT 
collectiOn 

Bv Docember 1967 both PACAF and 7th Air Force officials 
concluded that, although the platform met manv of its objectives. being 
particularly well suited to .its ':lnti-i\lfiG role, it had nor ~rformed as weH 
as It should have in Southeast Asia. During 3. briefing of General John D. 

Ryan, CJNCPi\.Cii.F. MaJ. Goo. Alberr W. Schtnz. fgm:od:• gffhe 
• Tactical Air Warning Ce:ucr. recommended that_ • be 
~ rerurned to the United States for refittinlt :md return to oc ma He 

.diP not recommend a follow-on program: but in view of its success.as a 
MlG warnmg source. su~gested that the program be retained until an 
alternate airborne platform could c~rrv on i[S MlG detection and. 

warning activiry. Gen~rai Rvan agreed. Meanwhile. rhe Air Force Chief 
of Staff ha.d exrended thel lrogram in Southeast Asia with 
the stipularion ~hat? ACAf agd 'rh 'V" Force release the aircraft as soon 
as another plartorm{ tr some othe!' equivalent, could lx­
rnade readv. 

TSP §Ji€RET '·>'Rp i 
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".":'"•:-·· .. 

TheEC-12~L..-------I~aah 

from 

Wion to Jta«e rr..nC:J ,1-,..,..,...,.,'='=r-------, isai0111 piKed it in rhr 
desired orbit area during t r morruog and ahrrDOOD ROWNG 
THUNDER millions. Brtwrro rhrse time thr aircraft landed or Da 
Nang fer refueling. Qy.,..all misaion timr wu 14 houn. 

-rt)p SECRET II"B&Q. 
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US~L.---..I~C-121M Platform 

eltcttonic warfare and threat warning support to TF-77 and ocher 
United Sra,;es "for~cs conducring combat operations against NVN. • 

Announcod by .<;INCPA. em •• the ori!!lr=tl I c l<d frx rhe 
deployment of fourl _ ~nd several platforms 

I . I to .Sout · nd cion oi 
COMSEVENTHFLT. The C-121M's were to op<m< 

'.s from TF-77 aircraft carriers 
v v CO MINT -ELINT aircraft st:~g<d 

~~;;;;::;:::~r"':'~--.P'·rcraft through 1966 and four 111 
thereaher. did not operate f-rom the carders bcc2use of • 
weight fac1ors and the adverse efftcts of carrier landings and C3CipuJc 

launches on ia specialized elecrronic ui ment, but ~= :·:::: •.• ' 
land-based back-up platform for The -- ------ I 
EA-38 originally had only ELIN posmoru, ut even I co = 

•Para. la. Appendix 1. Annex 8, COMSEVENTHFL TOp Ord :-,lo. 310-u­

• •CI!'lCPACFL T msg. 020406Z On M. S/COMI!'JT Channels Onh 

l'QP Ui&MET PJ'iP' 
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many u £our COMINT pooilions in addiliOR 10 thr ~ or more EUNT 
pooiliOftS. 

Initially, PACFLT ultod for airborne colleclion in SEA a a~ 
~ psriod Njg =,~~~ !he ta< r .. uJ~ PA~T _conrinuiiiiL_J L operations on an aadefilllfe bail. 

'F8P SEEIIi' ~fl81bk 
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I he 6924ib sec;;r,ty sqUidron providod oprra<i"'l spoa and sround 
l,..:::l:l:::.:..:i::.n,::its~compound a1 Oa Nans for rapid processing and rrpon;"'l of 

CO MINT gke. Thr ~ providod pre-mission .,_....,...,_,:;!IS own ACRP and lht(_____Jcrews. Thrsr ceamrd 

on a day-by-day updati"'l of me lrthllical information on 111rge1 
communications. Of parricula! importan~ wrre !he initial indications of 
new communicatioJU activity. 

While a1 Oa Na"'l 1hr Navy aews flrw daily missions, proc15.1ing 
<heir mar:wial after lhry landrd. Thoy usually remainrd a1 Oa Nans for a 
minimum of 30 days, men COlaW 10 !he Philippines for 1W0 weelu 
during which COMINT and ELJNT opmuors served u i1111tuaors for 
rtplacc:men1 person""! schrdulod 10 join 1he program. 

U'P SS'i:RET dii!IBrA 
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REPRESE~T.ATtVrf llRCRAFT CONFIGURATION• 

MANAGEMENT COMPLEXITY 

Duplicative lnt~cept 

Airborne collection required cxtemivc cooperation on che pact of 
numerous agencies. Air Force commands such .15 ADC. PACAP. SAC, 
and T AC provided airframes, fliJ!ht crews, electronic warfare officers, 
and ground maimenanct of airframe-auociated <quipment. AFSS 
provided optrators and technicians to man and maimain rhe COMINT 

I <quipment on board. D!RliiSA exercised operational ronlrOI,..!!!SL.!bs., 
a~rborne COMINT collection pr<Jgrams of USAF. NSA andl____l 

I I as indicated pr<'Viously, tasked the Air Force 
platforms w1th intercept missions. Conversely, ClNCPACFL T <xerciscd 
~al control of Navy airborne collection platform•. PACFLT's 
L,___J>pcrated and maintained the aircraft while NAVSECG RU 

penonnel manned the CO MINT <quipmenr. 
Essentially, the difference betwten the two airborn< collection syKems 

was chat the principal Air Fore< placforms and ground uni<s operated 

TOP [E£11 Eif Wf IBR:t 
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under national controi..-NSA, DIADnd AFSS-and responded 
to ~he national intelligence tasking system. By contrast, the Navy 
platforms and detachmentS afloat operated in direct support of 7th Fl~ 
and responded to Navy requirementS for tactical intelligenct. The 
distinction was, however, not always hard and faM. Navy platforms 
supported all U.S. aircraft over North Vietnam just as the Air Force 
platftlt'ms provided direct support to both TF-77 and Air Force 
commands. The split tiSking did r<!sultin duplicated interception of line­
of-sigh( ~fl-S~~ions and. a subsequent compounding of pr-ocessing 
problem• at USA-32. the ~eruer for much pf the initial processing of 

NV:N ajr a~ -air · de. (e. n~ co. mffi;aAAn• . Alter_ the initiaa. ·on of 
COMBAT APPLE processing :r4 · ~soug1' a~ reccTd 
NSA approval for USA-32 to forwa:r . tapes . .. as 
one step to avoid duplicate processing.\tugh t ere were 
disagrterilenu on this subject, similar taSking .~f the various collection 
programs was J_'lecessa.ry because of the immediate -a-pplicacions of the 
derived SIG INT in Navy _and Air Force operations. 

Platfomo Control 

National conuoJ over the Air Force col~on program did noc go 
unchallenged. In the spring of 1965, Maj. Gen. Josoph H. Moore. 
Commander. 7th Air Force. asked with.Qut success -for fr:tg orde~ 

authority for the QUEEN BEE DELTA c.cno colleetwn program. 
Direct support with empha!is on fast delivery of watl'IJ~g information ro 

Commander, Second Air Division /Seventh Air Force/, by providing 
timely warning of Communist air actions confirmed or suspeaed ro be 
directed against airborne U.S-/Allied aircraft or against insullations in 
the RVN or Thailand which accommodare U.S. and/or Allied forces." 

Comb•r Air P4trol (CAP) 

The JCS and CINCPAC requirement for fighter CAP on all close-in 
~EA missions constituted a major management problem in the operation 
of the ACRP; not only for the SIGINT o raton but also for the 

L..,,..,.--=,.,.. __ .,.....,....,.,....,...,....,.. .... -,J 7th Air Force was providing 
fighter CAP in the Gul o Tonkin the C-130 platforms and for the 
7th Air Forces BlG EYE. a low altitude radar surveillance and tactical 
control EC-121 aircraft. Seventh Air Force allocat'fll-""':.lll...u.r;lllli...,......, 
five supportin tanker aircraft to CAP on the Gidf: 

Air Force and Navy tactical elements was a major concer·n~.L-,.--,.-..1 L.,.,..,.,.,....,.l 1g ter escorts were ost urmg operations Oft 
1 ISIGINT was the wellspring of that warning servict-. required the C-130's to return to base rather t 

Placing the ACRP in a direct support category. 7th Air Force reasoned, alternate and safer orbiu. Important intercept and operational continuity 
would lead more quickly to that objective. Had General Moore's requesf t were at stake. Following a discussion of this subJect between NSA's Mr. 
been approved by PACAF and <><her authorities, the ACRP in SEA Benson K. Buffham and Brig. Gen. Rockley Triantafellu at PACAF in 
would have become operationally subordinate to his command. !au: 1966. NSAPAC documented these losses for PACAF. 

While 7th Air Force was to contest the basic control arrangements at l There were. however, steps which brought partial relief. In August 
later tim< during the development of specific SIGINT warning programs. 1966. the JCS approved unescorted missions on the Tonkin route during 
it failed to gain direct control over the ACRP. Despite the issue oi hours of darkness and in September authorized an alternative Tonkin 
control, the national mission of the ACRP included specific suppor.t to route on which the ACRP's could fly without escort (,.e chart. p. 92l. In 
7th Air Force. The 69i2nd SW Operations Order lOO-M set forth '" 
unequivocal term$ the need "ro satisfy requirements of the 

li9P §iiEIIET t9f lBRli 

'"SC'e above, p. 92. 
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114 SIGINT APPLICATIONS IN U.S.AIR OPERATIONS 

April 1967 the 'f"'il.ll!l!!l~W!l£..!:ll..!U::.ili.IW'-IIIli.WiUIIIWliCtll..ll:l~ 
its Tonl<in orbit 
w~leeKomng~tg~t~er~~~cr~.~~w~e~re~u~~e~n~g.~~.P.~a~tr-.cra~~.~~-o~r 
required more than 30 minut<> for r<fueling, or if intelligence showed 
unidentified aircraft on a h<ading toward the ACRP. the C-130's had to 
move to the alternate route. In July 1967, Navy F-4D's replaced tho 

USAF F-104's as figh~r CAP in Gulf of Tonkin. Ther<after, because 
refutling of the F-4D's on board the carriers normally took more than 
30 minutes. the ACRP's were spending a largo part of their time on the 
alternate orbit. 
. Use of the alternate routes degraded the abiljsy of the ACRP to do its 
JOb. Tho atrborne oporators could hear NVNl J:ommunica­
tions on the northern segments of the Tonkin orbit but failed to hoar 
them satisfartorily ~n the southern segments and on the alternate 
routes. On 15 Feb..uary 1967 strike aircraft reportrd "SAM's everv-
where," but because there was- no CAPt e ACRP was not i . 
hear reflections of the SAM activity 

Ftg ter P was to remain a rna" or r 
half of 1967, 
Navy for Gul~.,..,.T'"o-nlci'"·,..n-or...,.bi'"· a-.""F"ir_es_on.....,boo,..--rd.,...,th-e~U=ss,....!'Of'U,....r .W and 

USS Oft.r!.,.y further uduc<d CAP time and corrapondingly impaired 
ACRP productivity, the major part of each mission heing spent oo fall 

hack orbits. 
D<>pite the many operational and technical problems encounm-ed. 

U.S. SIGINT agenci<> succeeded in intercepting the enemy's air and air 

AIRBORNE COLLECTION Ill 

Min1on Ttde-off and J...and,g (Z) lnter-cept•nd R.ewwrl!s 

8F027 29/19l0to30/1400 Altnude: 3<;M 

Takeoff delayed 25 min-' due to minor mam­
tenance problem~. 

Morse: Ml- 12 <; hrs 

low VHF R/T· W R108-2.,hrs 
VRIOS-Olhn 
V RIO~ -0., hrs 
R RI08-02hrs 

VHF R/T· W- l.J hn 
K-0.7hn 
V 4.9 hn 

ln.fl•ghr dtv•ation.\ to planned f11gh1 route: 
Lost fighter co~r at 2244Z and procemc:d to 
poim Gulf Do~ Regained fighter cover a1 

2348Z and proceed~ to point Golf Bravo 
Los1 figh1er cover at 0206Z. proc«ded from 
Golf Charhe to Golf Dog Re8ained fi,llhter 
co"er ar 0409Z, proceeded from point Golf 
Echo ro Golf Bravo. lo~t fighter cover agam 
ar 093"iZ, proceeded from Golf Bravo to 
Golf Echo 

log for ACRP maSlaon on 29-30 Sc-ptembtt 1967. Com~ncs on loss of CAP such as 
these were typical 

defense communications. The large volume of communications 
intercepred made possible: the produaion of CO MINT of dim:t value to 

U.S. air commanders in the planning of their operations. in the conduct 
of those operations over the north. and in later evaluation of those 
operations. The variow applications of SIGINT will comprise the 
subjects of volumes to follow in the Southeasr Asian Crypcologic Histo<y 
Series. 
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AAI 
AB 
ACRP 

AMS 
AW 
BRIGAND 

CAP 
CCAF 
CDAA 
CFNVN 
CMA 
CNO 
CRC 
CRP 
CTG 
DIRNSA 
ECM 
ELS 
EOB 
EW 
EWO 
FICPAC 
FMFPAC 
GO 
GDRS 
IFF :c 

AF 
MAG 
MAW 
NVN 

T8F SEUlEI JIUIBRA 

List of Abbreviations 

Airborne Aid to lntercetf" 
'Air Base 
Airborne Communications Reconnaissance 

Program 
Airborne Mission Supervisor 
Automatic Weapons · 
Bi-static Radar lm:elligence Generation and 

Analysis D<vtlopmem 
Combar Air Patrol 
Chinese Communist Air Force 
Circuiariy-Dispostd Anrenna Array 
Chinese Forces North Vietnam 
Collection Management Authoriry 
Chief ofNavai Operations 
Control and Reporting Center 
Conuol and Reporting Post 
Commander, Task Group 
Direaor, National Security Agency 
Electronic CountCTmcasurcs 
Emitter Locator System 
Electronic Ordcr-of-Barrle 
Eicruonic Warfare 
Elearomc Warfare Officer 
Flret lntcUigence Ccnte; Pacific 
Fleet Marine Forces, Pacific 
Ground Conrrolltd ln!er<epr 
General Directorate of Rrar Serv1ccs 
Identification Fri<nd or Foe 

Marine Air Group 
Marine Air Wing 
North Vi«nam(es<) 
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PACAF 
PACFLT 
PACOM 
PACSCTYRGN 
PAVN 

PIRAZ 
PPI 
PPS 
PRF 
RLXX 
RADAR 
RADINT 
RHAW 
RVN 
SAC 
SACRECONCEN 
SAM 
SAR 
SEA 
SUPRAD 
SWI 
TACC-NS 
TAREX 
VMCJ-1 

VNAF 

'b) n: 
I b) I 3; -~>0 lj::;1_' 403 
lb) oJ; -18 us,:· '193 
lh) 1l; -"::. L. 

Pacific Air Force 
Pacific fleet 
Pacific Command 
Pacific Security Rc11ion 

P!!!plc's=ietnam 
Pooiliwe:: on J Radar Advi..., Zone 
Planned Posicion Inditamr 
PW... Per Socond 
Pulte Rcpolicion fteqUCD<y 
Low VHf si~lc cha~~~~el Soviet 1ransaiver 
Radio Doemion and Ranging 
Radar 1-.Di&e-
RADAR Homing and Warning 
Republic: of Vii!UI&m 
Saaf2!!i< Air Command 
Scra~c Air Command RcconnaiSS&DCr Ccn.er 
Sud'oa:-to-Air Missile 
Sarch and Rncuc 
Southcas~Asia 

Su~ Radio Dctachmcnr 
Spcrial Wcachcr ln!Zm,.na 
Tactical Air Control c-..-Norchern Sector 
Twget Exploicacion 
Marine Compo.ill! llcaJnnaissance Squodron­

Oae 
Republic: of Vii!UI&m ·s Air for" 

'f8P 91t!H1' tJMBibt 
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INDEX 
Airborne collection plad'arms 

0 
C-llO ACRP plat!wm: 63-64, 

83-94.97.105.112-114 

d..- aporarioos: 4, ll, 16-19, "· 
90 

U-2 -ram: 4. ll. 14-16, 90, 
108 

RC-1}5 pla1form: 94-IOZ. liZ 

~-71 .... :,_19-20 Ai.c: ~ammuruc£~: •. 
sara progam pt.tform. s, 
~irbornc col~on plarf'orm1. 

Airtrat\. U.S. and Allied: 2-6, 23 
EA-38: 10)-108 
EC-121 M/0/K: 101-111. 113 
~RB-47: 19 
used for jamminJ: 22-23 
used in SAC rKonnaiaance: 14-

20 
Alrcra(E, North Viftftlmnt: 4,_, 1 
Air Defense Command, U.S.: 104, Ill 
Air fidds used by NVN: 46 
A1r Force, U.S.: 13,83-84,96 
Air Force uniu. Sn Pacific Air Forcr, Air 

Fc:ru Security Servict and uniu. 
Scrat~«i~ Air Command and 
unirs, Air Defense Command, 
and Taaical Air Command. 

Air force SecuritJ Srnice (AFSS)· '3-
'6 

airborntcollccrion: 84-105. 112 
and combat air ,-trol: 11~115 
ground coll«ticm: 56-72,76 
proccssin1 adjuwnrrus: H-'6 

Air Fora Smarity Sertic:e unitS 
Pacific Se<uriry Rqion (PACSClY. 

RGN): 55, 76.89-90,94 
6922d Securi<y WUw (USA-7)2/ 

USA-57): 54, 60-61. 65, 72. 
94.112 

6922d/I)el 2. S.. USA-32 
6922/Del4. CUSA-29): 65,69-72 
69241b Security Squad<OR. 5u 

USA-~Z 

6925<h Securi<y Groop (USA-57): 
ll, H-54. 57, 72.90 

Ml"tJhtQa z Scc YSA-u 

69Z5<h De! 4 (USA-37 ). )7 

A.r operaaons, U.S .. 1-2.9-23 
BARREL ROLL: 21 
FLAMING DART suikes: 7 
PIERCE ARROW srnkes: 6-7 
ROWNG THUNDER: 7-9,68, 

85,101. 105 
SnEL TIGER: 22 
TIGER HOUND: 22 

Air surveillance netWOrk. NVN: 2,. 30-
34 

Antmnu 
at Da Nang: 62 
at HiU 180. Phu Bu· 77.79 
ac Monkey Mountain: 63 
at Udorn: 70-71 

I xnaauaatt •runery: zl. }4. ~. 43-44 

Army of Republic of Vicuum (ARVN). 
6;,-76. 78 
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Army Sc<urity Aprxy (ASA)o ~I. 6~. Carm, Manhoi!S. L•. Gen .. 101 lSI Radio B1ttalion: 63 

}d Marine Amphibious force: 6 Armys!;;:~;.::unns 

1
1~--' II I 

ASA Pacifico )9 • • I Da Naos Air a.., ~. 6. )6, 59, 96, 

(w JI§WHi!!..JO AAAWiiainNVN 44 ::S~!~:::~:s:,. 67.J 

1 llh-l1th Marine A1r G11M1pl: '· 
6 

VMCJ-1 (Marine CD<Opnsi~r R<­
crn•i••nce Sn:ndmn fnc): 6 

USM-8011: 59 I l 110 
Vinl Hill fannuoaooo: 78 • DANCER project: 6~-64. 76. 78,80 Garofalo. Caoorino Mr.o 29 ,......_______ _ ___._, I: lpbe' Mei Gm ,. I ) 

BAR LOCK. SH radars. 
BARREL ROLL, 21 
Bieollpa Air lloJe: ~. 14-15,17, 19 

I ::;:~:.:~:: . .1 
J ~E :RING: Stt Drone opera•ion•. 

BrGA 6: id , toB-tll 
BUCKET project: 76 
BUfFALO HUNTER. s,. DrOne 

opctltions. ::ode. Sft CrypiCIIJittml. 
Bufthlom, 8enJon K. Mr.: II~ I I 
BUMBLE BUG. S.. Drone opera ...... 

BUMPY ACTION. S.. Drone opera- U>l"':i::..oe: B~A 1 1 
ri• developmental: ''·"70. 72. 16--19 

n:pansionof in SEA: 53,68-72 
srOOIId si .. ,~~-72. 76-BI 

C-UO ACRP pluf01m (QUEEN BEE ma~n"";'l' .. ;ey: lll-ll5 

CHARLIE/DELTA. SILVER I : :t_araircraloo 104-IOl 
DAWN.CO.MMANDO loml;;'ta~r,_trOI'l~AP): 113-11' 

com~':} pauol problenuo I H- COMBAT APPL(;. Su RC-135 air-
l 14 borne co11etrion platf~rm. 

Commander in l;hief. Pacdic CCINC· 
PAC). S.. Pacifi< Com ... nd. 

configuration: 85-87 
orbin and ""Bi"l: 88-!14 
plalformconuolo 112-lll 
roplocemenl by RC-L35'1o 94.97 

CalbiJn sy•ms 
V-6)o 28-lO 
SAM/AM: ~8 

COMMANDO LANCE. S.tC-130 
ACRP pla•form. 

Commun.icalion;., U.S.: n, 66. 7 3 

CROSS LEGS, S.e radars. 
CROSS SLOj. s .. radars. 

~P.L. flf,-% 

noelaoollipace Apn<y 
~~ airborn< colleaiono 85, !14. 

D;rection findinso 12. 22 f_--------,rr----J 
Dme Sraaon: 4-' Grou&l COii&Oiifd lmertqlt (tel). 
Drake, Raben E. Mr.: 56 NVNo ~2. 50-51 
Drone opemions (BLUE SPRINGS, 

BUFFALO HUNTER, BUM· Hea•hero"''on,John MaJ. Gen.o 56 
BLE BUG, BUMPY ACTION)o 
4,11. 16-19, ~5. 90 ldentificaaon Frimd or foco (IFF) 

El«tron1c countcrmc8sura 1ECM) Sn SCQBFBOABD pvcm· 4p 

El«ttonic warfare- I 
El<n"""c .... u.,.nce (ELINT) 4, 11- '--;-:,.:-:-,._:-._~.:-:-:mb-::-:-99::::-_":'100::::------' 14.16-17. 19-23,90, IOl 
Elm.roruc w.r&re: ~-4. 11-13. 17-20. 

22·23. 106 
ERB-47 operations: 19 
ETHAN, callsisn. Sn Radar contrOl fa. 

ciliwn. U.S 

FAN SONG. S.• Radars. 
Film centers: ~ ... 32 
Fine srid locuor s~mm- S•• Trackins 

sys~ms. 

FIREBEE.; Su .,J,, Oronr opr1'alions. 
FIRE CAN: ·s.. Rad1rs. 
FLAMING DART air strikn: 7 
FLAT fACE. SHRadars. 
Flft!t Marine forca. Pacific CfM.FPACI: 

I 
FMFPAC uniu 

lst Marine Air Wins: 2. 6 

IR.ON HORSE pmation: 66 

Jac:luon.DonC. Dr.: '6 
Jammins. S. Electronic warftre. 
Join! Chiefs of Sulf 

and airborne collection· 81, 89-90. 
!14. 101. 113-114 

and suan:lic' rcc:onnaiuata": 10. 14 
"d n·nriu a' rr 5 sz"h •• 7 
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c r..l.oiii~IIW~ii&:.JIIS.II:I.II.:U:,:W:i:li.,:~:~\811o.:411:1.--,l:~~o:o 
1 ~hx lrmn 1 M·. ·16 I :!H U-2 P'"''"'"· 

I I 
Manul Mor~e COdniiU,..riOftl: 26. 28, 

12. 111. 57-59. n. 76, 99 
Marine Cot~, U.S. S. fleet Marine 

· fsm !ric'"" •nin ··1 I 
MIG ... nuop. :!H SIGINT warm .... 
Military ~ Coramaad, Viftllllrn 

(MACY'l:2.B 
MOON CONE.~ Rodors. 
M--..JC~Mph H. Maj. Gen.: 1,12 
Morri-,JohnE. Bris.Gcn.: 89 
M.aldoon, llo:rnu:dR. Col.: 89 

National Security AsmcY 
and aifbome collemon: 84-85, 88. 

92-94,96,99. lll-111 
I 

aodEUNT: 11 
and uaflic analysi1: 29--~ 
.....,...;"' funa;_, 35,14-56 

National Security Asmc7. Pacific (NSA­
PI\C): 61,77-79,89, 113 

Naval uaia. Su Patifif -FI_~ unia and 
NAVSECGRU uats. 

Naval Securi<Y Group (NAVSECGRU): 
51,111 

Naval Security Group unia 
Ia Rad;o Bana~oo (USMC): 63 
Supplemeocal Jlactio O....:h....,a 

(SUPIIAD'•): 73-76 
USN-842 (USN-27J/414j): 74, 
~I 

WP II'IR' LTJ18P ' 

Air Farce hadquamn: 25, 10 
A1r SuneiUante nerwork: 3o-34 
bloccou.nttyassisu.nctto: 2,, 44. 

n-H 
comb.c aircrlfl: 44-49 
ground comroUt'd iftlel'ccpt:: 32. 

50-H 
SAM •nd AAA ua.iu; }4-44 

Norch Vie~Mmcit'atitlmuniations 
A;r D<leme heodquarieri: 2~211 
Air IUn'eilllnce msm: 30-32 

I 
Gmcn.l Direaorate of Rear 

Servim: 101 
Gel: 50-51, 94 
Liaison links •ith Chi new com­

muniiD: H. 58, 68, 72 
SAM/AAA: 36-39, 44, 94. 114 
Sipal apc:ralina; iaarucrions: 

2&-30. 33.38 
Weathrr: 61-62 

Pacific Air F""" (PACAFJ: 
and airbornr coll«tion: 

:JOAIJI-)!2 

- I Pacific Air 'Farce 11nia 
5th AF: 94-97 
7th AF: l-3. 9. 48, 89. 94. 

Pocific Ccmmaod (PACOM): I, 7, 
H-'9 21 1Ql 1" 

Pacific Filet (PACFLn: I, 8.111 
PACFLTua.ib 

7th Fl«c: 2, 4, 48, 71, 106, 112 
Tuk F"'"' 77: l-2, 4, 9, 71. 106, 

112 
VQ-1 (Fim: Air Reconnaiua:ncr 

Soj"""""' 0..): 105, 108. Ill 
Pacific- Scaariry RcJian. SH Air Fora 

S«uriry Sa-vitt uniu. 
PANAMA.- S. Radat «m.trol faalitics, 

u.s. 
Phol:o-inceD.ipnm optnlions. SH U-2 

provam.. drone and SR-71 ::a:;tilllll. 
I -

'Ph.c v .. airfield: 45, 48-49, 88 
PIERCE ARliOW Mr olrikn: 6-7 
Posilive Identification &ad Radar 

Advi-y:Z...(PIRAZ)· 9, 71 

QUEEN BEE CHAIUJE/DELTA. 
:!HC-1~0 ACRP platform. 

B.-10' communiationa: 30, 38,61 
R-108 communica1ions; 32,61 

Ter !l!eHY Yf IBR · 

FAN SONG: 13.41-43. 102 
FIRE CAN: 44 
FLAT PACE: 32,41,109 
KNIFE REST B: 12-H 
MOON CONE: H-14 
ROCK CAKE: 51 
SIDE NET: 51 
SPOON REST A: 40-41, 109 
STONE CAKJ!: 51 
WHIFF:l&4 

RC-1 ~5 tirborne colloaioo platform 
COMBAT APPLE JX<IInm: 94-

102 112 

IIEj CR:N. S.. Radar conrrol fa-' 
ciliries, U.S. 

llepub~c of V;ftNm Air Fore. (VNAF): 
~.6 

~i'~l05 
L__jl, 101-104 
ROCK CAKE. :!H Radars. 

ROLLING THUNDER. S•• A;r op<r· 
ationo, U.S. 

-•pack~~Farou: 8 
llyao,John D. Gen.: 103-104 

Schi ... Alberrw. Maj. Gen.: 10~ 
SCOREBOARD Iff: 40 

Search aod a ..... (SAR) """'' 1~ 
SEA TOP projen: 13 
Sharp, U.S.G. Admiral: 7 
SIGINT warn;.,., 101-103, 106, 112, 

Radar born;"' aod warlli"' (IIHAW): l I} 

16, 2~. 43 SILVER DAWN. S..C-HO ACRP. 
Radar iaa:m..,... (JIADINT): 7:!. 104 Smnd, fraot Mr.: ' ' 

!lad~ ~ I 
BAA LQCK: 27, ~2. 50. 109 ffiEL TIGER. S.. AiroponooODS. 

BIG BAll: 12, 5Cl.l09 .--~U.=.S:.,. -----. 
CROSS LEGS: 33-~4 
CROSS SLOT: 32 
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Smrqic Air Command (SAC): 11, 14, I 
90,111 

and EC-1211 1101-
104 • • 

and ac-n' airborne coll«rion 
platform: 94-101 UNITED FRONT: 19 

S.t Jso ERB-47. d"""' operari...,, USA-29. S11 Air Farco S.C.rity Sonice 
Sll-71. and U-2 prvpam. ania (6922d S.C.ri<y Wios). 

Smll!gicAirCommanduniu USA-}2: 17-18,60-68,72,74. 7&-77, 4' 
9th SttaccJic Reconnai111nce Wins: r---'''"''-"'01013..;

1UI.l.2-------, .. 

•~w I 
82cl Sttacqic Remnnai-.ntt 

Squadton: 96, 100 USA-37). S11 Air force Socuri<r Scr.;.,. 
I DOth Strat<pc lloamnaiuanC< Wliu (0.. 4, 6922d and Dot 4. 

Wins: U-16 692,th). 
Supplemental Radio Decachmena USA-17. S• Alr Force S«uriry Service 

(SUPRAD"sl: 73-76 unio (6922d SlY/ and 692,rh 
Surface 10 Air miailcs (SA-2}: 14-17, sc;> 

19, 21. 34-42, 102 

Tactical Air Command (TAC): Ill 
TICtial Air Control Center, Northern 

Soctor(7thAF):IOI 
Taaial Air WarninJ Center (7th Af): 

103 

rT-.:·E:::::: .. .. ' ::-~ !:;."",';~ 
._..,.,...........,ll'll':'"""''s..~Air=opera=ru=-'.,,,, I 

U.S. Voice commubK;atiana. Mf/AF: !6. 
Trad""' 'Y"""'· NVN: 40-41 57-19, 72-?l, 76 
Triarakllu, Rockley Bris. Gen.: I H 

I I !dgrp· 3.4 6&.69 

TBP !JEeR£ I UMBRA 

I wAnRBOY. s.. Rod. ., conrrol fo<il­
ities.U.S. 

WgrhsJ somrnunicat1ont: 61-62 

I I 
Yankee SDtian: 4-' 
Yankee Te~~m air ncannai5Witt: 21 

• 
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