’“'L‘-v—.“_l e e T e S el - g 1y
Lo SRR L e gty e

Loy

VOLUME V

é?/ LfNA6872

~ cory NO.JBD

,,,,,, (U:NNTEGRATED PROGRAM FOR AIR BASE DEFENSE
i
r—{ o !
) VOLUME V (U) DEFENSE SYSTEMS EI.EMEHTS '
g | a WILLIAM HiLL, JR. !
2 o , e ;
\ gg North Americon Rc;ckwell Cor;:ar-oth;m
\ = - DDC CONTROL
< CONTRACT MO. AF33615.68.C- m2 NO.  .8z374 |

16 MAY 1968 dbe  pigeos cenry . |

+
e et ot et

APECHAL HANDLING REQUMLD. NOT AKLEAS:
ABLE TO YORKIGN NATIOMALY. ’

WU 3 DOWMORADCH AT "2 YEAR INYEMYALE
AUTOMATICALLY DECLAMMFIRD

]
.
3

2 FILECOPY

T OYME INFORMATION COMTANED IN THIS DOEU.
CMEMY WLl NOT SR DUCLONED TO FOREBIEN
U MATIONALTOR TMEIN REPRESCNTATIVEL .

f
N My

F . E noruunnr CONTAMS INFORMATION
. te'lﬂ& T N“lﬁﬂll- fll’INIE 0' e .
Ry L ¥ -M-w-lu.a ATATRS SATMIN THE MESNING OF TuE . . - .

ATV, S )

T R R AR A AR YA e b SEETIONA T angiviag .
TIUTEY AND T4 110 TRANMIIICH OA THE Ntvt-... T L wiee ABBE

TN ATION OF (TS CONTENTS N ANY MANNEN TO e mE ekt eded ¥ 4
AR URAUTHOR.ZED BEAION 1B BREMIBITER BY - 0 T pemautew B
S vaw LT : N E
L L :.. .,.--‘*
1

‘ Depufy lor I.umted Wrzr "3

Aéronouhcal Systems Dmsldn o o
Lo f Air Farce Systems Commond =~ = UL.‘.}M"*“ *ii.i e -
Wrtgh! Patterson Atr Force Bose, Ohlo 45433 AL ”_1

6BASIP.420 |

i




YOLUME V

W)

24

19

cﬁz@ Vf'/.? 2

s LiLtE e

p5p/5
5 VA

y-."/’
5%

ssmw moemm FOR AIR BASE DEFENS_E SE..|

NA.63 7 2
co#v NO. 4(,

i
a

VOLUME T, @ DEFENSE SYSTEM ElEMENTS (w)@

et i e e

Ic) WILLIAM HILL JR
RONALD G. KNIGHT
HAROLD G. STANLEY .

-

Q/NH-’ g-72- V(=5

e 7 AN S S e g

-/z

—

\

et of

T iy Sy . o B 8 ek A S Y 4

e AL 7Rl st <l 2m e

g e

Tl.w m Iu_[:‘l' @"l‘ b?—'M&.q‘ 9 ?

15~
CONTRACT NO.,QSIS-&B—C—HW J

—~—-—-_._

North Amencan Rockwell Corgaration

- NO,

N e ———rn o

) e MAY #msa {’ (55051,

Wi 3 COANGHADED AT 2 YCAN INTERY ALY

&
3
o

k4
a

AUIOMATIC ALY DFACL ABWFIED

” .
. Yol DOCUMENT CoNTANG INFORWMATION
]

L AFFECTING THE mATHINAL DEFENIE @F TuE

T WMITED SYATLS RiTeith THE WEANING OF The

Cleranagt wand TTLL 18 G IEE TSN

TRy AMD Tagq 40
LATION OF (t8 COMIFRTE IN ANY WANNER. TO

AN UNAUTLOMI T D BERION 1% PROMIDIT LS e

Ldw

AR AN R TLION TE A My g e

‘I\:M'

SPECIAL HNENDOLING REQUIRED. HOT AELKAS

ABLE TO FQREIGH NATIONALS.

THE TMFORMATION CONTAINED M THIS BOC.
ENT wiLe MOT BC DISCLASEL TO FORKIGN
NATHOH ALY OR THEIN MEPRESENTATIVES.

TR RTEE LR P ECRATY . LB TUEN Y
Wil ATy o A y I X

CUYEN T TS M
' L Hurube

TEPARGAE OF CLWENSE MUST HAVE FRIDR

AEBROVAL OF 43D, AR,

Deputy tor Limited War
Aeronuuhcal Sysiems Division
" Air Force Systéms Command

anht Patterson Air Force Base, Ohio 45433

68Mﬂ20

DOC CONTROL
: 6237‘#

Yy

Sk



P

NA-68-72 o
Volune v  UNCLASSIFIED

FOREWORD

= ~{U) The Integrated Program for Air Base Defense was sponsored by the Deputy

for Limited War, Aeronautical Systems Division, Air Force Systems Command,

g Wright-Patterson Air Force Base, and wps performed under Contract No,

F33615-68-C-1112, The Air Force Progrim Manuger was Mr, John V. Balch, ASJp,

(U) The contractor was the North Mmerican Rockwell Corporaticn {\R), Acro-.
Space and Systems Group, Los Angeles Division, located at Internaticnal Airp-
port, Los Angoles, California, The NR Program Manager was Mr. Allan p.
Jacoby, Uperations Analysis and Systems Requirements, Advanced Systems lngj-
neering of the Research and Enginecring Department, A considerable contribu-
tion to the program was provided by the Mtonetics Division of North American
Rockwell. This engincering effort was under the leadership of Mr. Peter A,
Harper, Control Systems, Advanced Systems of the Technology Department of

- Information and-Life Sciences Systems Ingineering » dutonetics. Assistange ot e

~ was also received from the engineering consulting fim of Ken 0'Brien and
Associates (KOA), Long Beach, Califomia, The KOA work, primarily in the
fields of air base design and construction, was directed by Mr. Pasquale Gallo.

(U) The technical effort described in this p vt was performed between
16 October 1967 and 16 May 1968, The complet. - sort consists of six
volumes as follows: : .

Volume 1 - Sumary

Volume I - Base Survey

Volume III - Evaluation Methods

Volume IV - Rase Defense Effectiveness Assvssment
Volume V . 4 5.1 s

Volume VI - Base Defense Program

(U) This volume of the final report (velume V) contains the results of
efforts expended in i%w\mmmh-
niques that could be WMMW%SJQE) to improve
air base defense

- Candidate elements have been described with respect to
source, configuration, 'perfmance;"nvh'ﬂubi'lity', and cost, Also, to assist

T Timidentificationof de fense functiona 1"requirement s and subséquent defense
’ element evaluation and selection, a projection of the threat facino six

this volume. These tasks were performed under. the leadership of Mr. W, ﬁill,
Jr., who was assisted by Messrs, R. G. Knight, . E, Nelson, W, B. Sorge,
and H. G. Stanley. : , R, _

(U) The highest security classification of thi¢ report is SECRET - NoO

FOREIGN DISSEMINATION, since it contains discussion of physical character-
istics, operational Capabilities, threat and defensive posture of specific
U.S. Air Force installations in tactical theater operations. This report
contains classified information extracted and summarized from a large num-

o ber of other documents as referenced.  The sccurity ¢1- ‘ification of this

report is the same as the highest classification on a1 these references.
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ABSTRACT
P \" .
- (U) A defense elements catalog is presented describing equipments applicable
e to hase defense. Evaluations of these equipments within each functional
' class are described, and equipments are recommended for application in base
defense systam design. Acquisition and operational costs for the recom-
meided equipments are presented. Threat projections to certain USAF bases
in Southeast Asia and Korea for 1968 through 1972 are described,
RN e . SRS N .-'_i:.‘a.-'.'-&'-"'-‘h(‘-f»%‘mh-wuﬂ-‘:fd‘hi—’
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INTROBUCTTON AND SIMMARY

e

(U} This report contains a description of the activities and outputs of
Task 3 of the Integrated Progrum for Air Rase Defense. The purpose of the
program is the development of base or installation defense design concepts
for each of six USAF hases in Southeast Asia and Korea for the yearg 1968
th:ough_lggl. Each design is to address the problems of defense as indi-
) cated by the threats postulated for the hase per year. Successive designs
. for cach base will cvolve from the previous year's design. Increased '
“defense will result from the addition of cquipment that supersedes equipment
already in place or supplements the existing defense as necessary to negate .
_ changes in the threat. . e o R ey g s 0 i

(U) It was the purpose of Task 3 activities to acdumulate data on various
items or clements of defense hardware and associated equipment. As pre-
viously noted, these items should include those immediately available and
those projected for availability in the time period of interest.

(U) There were four major areas of effort required to achieve the objective
of Task 3. These are shown in figure 1-1 by the heavy dashed lines and are [
titled in accordance with the major outputs of cach cffort: (1) threat )
projections, (2} defense clement catalog, (3) candidate clement selecticn,

and (4) element costs, The number designations for cach of these areas

reflect their sequence of presentation in this rcport rather than their : ‘
sequence of performance. In actuality, the accumulation of data for the '
catalog was initiated prior to the development of the threat, with both
being completed about the same time. The other two activities followed in
the sequence shown. '

(U) The general approach to Task 3 was to amass data on as many different
elements as could be considered useful to Iiise SecuTity a.nd_ﬁefense in the
form of an element catalog. Concurrent with the latter phases of this
activity was the performance.of a-threat-evaluation.—Criteria were-develv——-r—e——ag—-
oped, as a result of the evaluation, for the purpose of selecting from the '
catalog entries those elements most appropriate for use in the develepment
of basc defense preliminary design concepts. The candidate clements thus
selected were examined for detemmination of the effect of operational uti-
lization in terms of costs. The final compilation of candidate element
data was released for use in the cost-cffectiveness comparisons made of the
candidate defense systems, as described fully in volume VI of this report.

UNCLASSIFIED | .
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{U)  The performance of the threat analysis was to make use of specific
threat projection data as provided by outside sources. Since these data
were unavailable, the scope of the threat cffort had to be greatly increased
to include (1) the development and definition of threat categorics and
characteristics, (2) the projection of these threats for each of the assigned

. USAF installaticns for cach year through 1972, and (3} the development of
scenarios per threat per installation per year, With the increase in scope,
it became necessary to sharply reduce the intended level of effort in the
tormulation of clement sclection criteria, While the results of the threat
effort were of limited use in Task 3, the data as presented in section 11
serve as a major input to the perfomance of activities in subsequent defense
system design cfforts.

(U) The process of building a dJefense element catalog involves at least the

steps shown for this effort in figure 1-1. While these steps appear straight- . .

T e forward, mwherous CbﬁSidé‘ﬁfiOﬂgmhré“invblvéd“in'thc'dcqhiSTtibn of the ™"
specific data wanted for cach of the clements. Obtaining "need-to-know"-
approvals, confiming proprictary statements, and the reviewing of military
and other source documicnts to insure completeness of the catalog are addi-
tional effurts involved. :

(V) Subtask 3, as shown in the flow diagram, is concerned with the selection:
of the more appropriate defense elements for application to the design con-
cepts. The threat projections developed in subtask 1 are used as the basis
for a portion of this effort hy indicating groups of elements in the catalog
which are not appropriate for further consideration in this study. These
projections are also used to develop evaluation criteria for the selection

of clements representative of a particular category dnd class on the element
decmed better suited to the defense requirements. The net result of this
effort is the itemization of candidate elements, for application to defensc
designs, as detemmined from available elcment data and threat projections,

() The unit procurement costs are a part of the data sought in the genera-
tion of the element catalog. The additional costs associated with the oper-
‘ational employment of ‘the candidate elements are developed in ‘Subtask 4.

Personnel, complementary equipment, spares, and training are several of the _
cost categories that are generated for use in the cost-effectiveness evalua-
tions of defensc system preliminary designs as described in volume VI,

Lo
LY
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“Section 11!

TIREAT PROJECTIONS

(U} The nagnitude and composition of the threat to fixed installations in ("C/
a combat environment is impossible to project exactly for a period of 5 ycars,
However, information concerning currently available enemy weapons and those
available in countries such as USSR and Conmunist China, along with past

wedpons employment practices, can be and have been studied to establish a

spectnum of options available to the enemy. These studies have also been

- weighed against documented threat projections made by individuals in the

combat environment of South Vietnam, Thaj ¢ South Korea.to arrive -

_ at the threat category, weapons employment,. and .threat. SECRATIO PROFOCTIONS ..o oerieiis

contained in'this section. The threat projections contained herein for the
time period December 1968 through December 1972 were employed in base defense
system design cfforts as the cnemy threat which must he defended against
when selecting and recommending preliminary defense designs for the differ-

ent bases.
' Y /o

THREAT CATEGORIES

W Tﬁammsczedﬂ'hreat which the North Vietnamese, Viet Cong, Pathet Lao,

Communist Terrorists (Thailand), and Narth Koreans can mount against allicd
installations in Southeast Asia and South_Korea during the 1968-1972 time
period has been divided into six categories of attack types:

1. Airborne: Delivery of ordnance onto an allied installation hy
I me -1VEIY Of orenance
enemy aircraft. ‘

2, Standoff:. Delivery of ordnance onto an allied installation by

ground launched weapons physically located outside. of. the.instal~
lation perimeter. o

e

e e

3. sed: A ground attack against an allied installation by a
‘large military unit, one or more battalions, which makes use of a
penetration to provide initial entry, E .

4. Penetration: A covert ground attack against an allied installation
by a small military unit, one squad to two companies, which gains

access to the installation through ghe base perimeter.

5. _Sabotage: A covert-ground attack against an allied installation by
one or more indigenous persorfél who _reside on-or are employed by v
the installation units, The attack is initiated from within the
installation perimeter.

T
[
—
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6. Electronic: The monitoring of allied installation. communications éj}(f
for intelligence purposes and the transmissijon of spoofing and/or
jamming signals that mislead, confusc, or interrupt installation \
communications such as defense nets and aivcraft navigation and
.gontrol gystems, (1) ‘ :

(U) 'The cnemy has the capability to carry cut, at any given time, any one
or combinations of the threat categories. Ilis decision for usage of a given
category will be based upon an examination of his mission objcctives,

required expenditure of resources (quantity and type), expected damage to

the target and his expected resource loss rate. Along with enemy capabilities,
the probability of employment of these capabilities must be established to

determine those threats which are indeed credible. :

(U) The following préscntition is based upon the projected credibility: of o™i

the six threat categories to the six allied installations of Intérést.” Omte
one of these threat categories has been established as credible for a par-
ticular installation in a given calendar year, that category represents a
credible threat to that installation for the duration of the study period
(1968-1972). This is not to imply there will be no variations of weapons

or tactics in execution of a threat category, but only that a particular
category will exist in some form or other after its initial introduction,

(U) A three-dimensional projected threat matrix (tahle 2-1) with three 47/&L,
variables (thrcat category, calendar year, and installation) is utilized

for clarity of presentation. The threat categories are represented by the

rows, the calendar years by the columns, and the installations, coded by

mmber, are located in the appropriate boxes.

ATRBORNE | o ) /<

- (U) airborne threat i igns prior to 1970, although
possible, is considered to be Highty-unlikely. ~(Refer to-tabie Z+1:}- -Prior
_ to that time, the cost-effectiveness of such an attack, in temms of expected
~""“target damage versus expected attacking force Tesource Toss, would be~

measurably lower_than that for a standoff attack, For this threat to become
a substantial one prior to 1970, a basic far-reaching change would have to

occur within the enviroument of Southeast Asia or South Korea as well as
the environment of cach installation, - :

The first credible airborne threat will appear in 1970 for Da Nang ltj
ir Base. The projection is based upon the féliowing: (1) If the war is
still in an active state, there will be a high probability of an appreciable
escalation; (2) the geographical location of the air base minimizes the
problems associated with an aircraft attack by the enemy; and {3) the
Da Nang area represents the most significant symbol in Northern South Victnam
of United States and South Victnamese government efforts.

2-2




e ————r
B30y yjnod

B L}
[ ]

—— ™

9 sl

4 wou3syA yinog 213, uofl

4 WEUIITA QN0 Suoy wq

t uRUATA Yanog woH ualg

e wenlaTA qInog 190 no

1 puwyyvgt wouwyd vouyeH

ok sp0 Xz3uncgd TWorsetivesul
(9snEet @gneat @ham 2t (Jsug et (3se2n SINONIOTIA
Ganter @Forgzt | (eneen BsnET (Ysneat FIVIOAVE
@sneet @sneat . GEHEST Jenea (geneat HOIIVYISHAL
2t 2t 2t 2 aassw
| Qs C & @ngan (PsHEST SHERT 440 QN¥IS
SN G W T " TWOVITY
1 as 6T, oL6 6961 Q961 3dAL YOVLIV

I-2 s1qal (n)

| WYEX X NOILVTIVISNI X4 KL - IVANEL QEIOEI0HJ



NA-08-72
Volume V

Nakhon Phanom Air Basc becomes a credible target for air attack in 1971,
his is based upon the following: (1) By 1971 211 allicd air bases in
Southeast Asia which support air activities over-North Vietnam, Luos, and
Thailand will be subject to cnemy attack for neutralization purposes;

(2) the geographical location cf the air base minimiZes the problems asso-
ciated with the developuwent of an attack profile by the enemy, in particular
the air bases physical location in close proximity with the Thai-lao bhorder;
and {3) the large indigenous population surrounding the air hase who are
sympathetic to the causes of the enemy therefore could lend valuable mission

support.,
} Bien Hoa Air Base also becomes a credible target in 1971 due to (1) the
“general increase in air activity by the North Vietnamese, (2) the importance

of the base as a TAC fighter base for air operations in II1 and 1V Corps

. area,.and (3) the Bicn lloa arca being the central lopistigal suppaert facility
" “for 1II and IV Corps.” Attucking aircraft target approach patterns will be-

either from the South China Sea or by way of Laos and Cumbodia,

(1) Al installati idered to have a credible airborne threatfyl£SL}z’“

the vear 1972, This is to insure the cxercising of the air defense system PR ?
'TS?fEZEE:EEZ;hg_jngxalla;igg§,_during the study time period, to determine

- their effectiveness. _ :
STANDOFF

{U) All installations in South Vietnam have a credible threat from stand- 55912:"
off attack at the present time, (Refer to table 2-1.) The only standeff
attack variation from installation to installation will be the weapons .
composition and tactics based upon contiguous base envirenmental '
considerations,

~,

jf}ﬁ?r Nakhon Phanom Air Base, although not having been attacked to date, does /K/b,

have a credible thrcat due to (3) its close proximity to the Thai-lao border,
(2) the chaotic conditions in Laos, (3) the large segments of indigenous

__population surrounding the air base who arve sympathetic to the cause of the .

insurgents, and (4) the questionable control of area security by the Thai

law enforcement agencles.. , : ,

North Korea is in the initial phases of setting up an insurgency pro- /C‘/
gram in South Korea with all of the steps of progression as advocated by
Mao Tse Tung. -Bg_lSﬁs,uxhc,p:ngxnm*gil%whave progressed to the point where
delivery of ordnance onto allied installgtions from standoff weapons is _
credibie, The freguency and affectivenesy of these attacks will be Jdeter-

mined by the effectiveness of the South Korcan counterinsurgency, program
which has been recently reorganized and intensified,

e - 5%
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(U} Massed attack, as an independent action against an |nbtullat|on, is
considered to he the least likely mode of ground attack to he utilized hy
the VC and/or NVA.  The probahility of success wiil be limited by the tack

of the surprise element and the high probability of an unacceptable ratio

of atrack force resource destruction to the Image inflicted to the instal-
lation. Due to this low probabilit* of success measurcd by military criteria,
moct future attacks will ceploy covert .actics as muLh as pessible and force
sizes klll bhe limited,

(1 As evidenced in attemptod massed atracks against allied air hases, C:jfzt"
during the recent enemy winter-spring offensive, massed attacks have not

~been successful in overnumning, destroving, or holding key elements within

the air base perimeters. The hey to this Lack of success on the part of the
cnemy was the early dJetection of the uitacking forces hecause of its shear

if not fatal, disadvantage to the allicd forces' superior firepower.

Phu Cat Air Base is projected as a credible massed attack target in
1969, The credibility of such a threat is based upon a lack of detection
capability against an enemy force in the contiguous hase arca. Elements
within the air base environment which could lend themselves to this lack of
detection are (1) lack of permanent allied bases surrounding the air base:
(2) the possibility of the Korean forces, whose tactical arca of responsi-
bility (TAOR) encompasses a4 majority of the air hose, being assigned to
another part of South Vietnam; (3) the terrain and vegetation: and (4) an
indigenous. population surrounding the air base who are sympathetic or
passive to the causes of the cnemy,

té}”Nakhon Phanom Air Base likewise experiences a minimally credible threat
from massed attack during the study time period, but only uafter 1069, Prior

- to 1970, the Conmmist Terrorists (CT's) will nor possess the required

resources to execuce an attack of battalion size without creating severe
damage to their insurgency program, The detection, by the allied ferces,

~of enemy forces éntering the air base cnviromaent may be degraded by

(1) the lack of permanent allied militavy instzllations located within the

-physical size. lacking the element of strprise,-the-cnemy was at-a distinct,- = ~room oo

o el -

1

rounding the air base who are sympathetic to the cause of the 1nsurgents.
(3) the clQse proximity of the air basc to the Thai-Lao border and the
chactic conditions in Laos; and (4) the onable control of ares
sccurity by the Thai law enforcement am el
_féfr_The Bien lloa and Da Nang areas have been and will continue to be two
of the three major logistical support basds sin South Vietnam, At the cen-

ter of each of these two areas, there is located an air base which in effeg
is insulated from any potential ground attacks by the surrounding friengdif

air-base envirorment | (2) “existence of “indigenous populat fot groupings sur= \\)
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basc areas. The indigenous population groups located in surrounding arcas : .
are generally friendly to the allied cause and thus provide a f{urther belt 67 .
of air base insulation in the form of werning networks. (C) '

/Zé?/ Hon Tre ACEW site will he immune from this category of threat due to éﬁ?,{_; A
{ts location on an island ard the nature of the target. The prohability of <.
detection of such a large sized force would be above an acceptable level to '
insure a successful attack, considering that the longest portion of ingress

and egress would be over a water surface,

the stage, Jduring the study time period, to which it will.have the ability
to launch masscd attacks against any of our air base installations in
South Korea,

}i%’ The North Korean insurgency program being in its infancy will not reach C) /OL/
. .

- PENETRATION ‘ 0
(U) Penctration attacks are the type of threat which is readily mountable
with @ limited utilization of resources by an enemy which is not necessarily (jL/:'

well organized. It, thercfore, represents a credible threat to all allied
installations in Southeast Asia and South Korea in tne time period 1068-1972,

(U) All_installations of interest, to date, have been probed or penetrated ~/zfi;,_'
by small groups of enemy and/or indigenous personnel., In many cases, it was

extremely difficult to detemine whether the prime mission objective of the
penetrators was to cause damage to the installation or to.carry out acts of
thievery. In either casé, it doés point up the capability of small groups
to successfully penctrate the installation perimeters.

SABOTAGE
(U) Sabotage is a constant threat to any milifhry operation or installation j;%:

in time of war whether it be initiated by indigenous perscnnel, encmy per-
.. sonnel or members.of allied military organizations. This categovy of threat

.
-

is one of the most difficult to defend against in temms of vesources allo-
cated versus probability of saboteur detection and negation,

-
-

ELECTRONIC -

/E%T( In 1965, the Military Intelligence Section of the COSWN (Central Office
of South Vietnam) established a countrywide 'nétwork of technical recennais-
sance units to monitor allied rommnications for the purpose of intelligence
collection, jamming and imitative commmications deception, To date, they
have achicved their greatest successes in the monitoring of low level allied

L o A AR i g A 1 vl -
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tactical communication networks, I!om:\ er, thc> possess the resources to
conduct a coordinated program against higher level allied communicatjons
systems, at any gncn time. (S) .

forces to conduct tactical electrenic intelligence. Wherever its units
operate in any substantial nambers, technical reconnaissance units are .
assigned to carry out this function, It is reasonable to assume that such b
a unit operating with the \A forces in Laos conld be detached and sent to
the Thai-Lao border area in-the vicinity of Nakhon Phunom Air Base to con-
duct clectronic intelligence activities,

/bb( The North \mtnamesc Amy places spec ml emphasis on the capability of /2

the vicinity of Osan Air Base will, in the¢ near futuro he limited to mon-

itoring allied commu.atlons for mto]“ggm; athenm. pumo:acs. In the LI
later phases of the sgudy-time peri ' e_capability
to transmit jamming and. spoofime signals.

STANDOFF WEAPONS PMPLOYMENT

(U} The range and scope of the standoff weapons which are available to an /(
cnemy force to be utilized against allied installations in Southeast Asia

and South Korca during the time period 1968-1972 is immense in size. These

weepons range from olmn mortars to medmm- range surface-to-surfuce missiles.

within a 20-kilometer radius of an installation were consideved. This con-
straint climinates many catecgories of standoff weapons such as large-sizéd
rockets, large artillery pieces, FROG's, and surfacc-to-surface missiles.
The defense against such weapons would rest with a theaterwide defense sys-
tem for it would be outside the capabilities of a single installation
defense. :

(U) For the purposc of this study, only those t.eapons which can be launcied /C

(U) Those étandoff weapons which provide the most credible threat to tho J/C

lﬂm&mﬂis,:_inmngmw act 1\1t1es conducted by the North Korcans in /2 /ﬂ)

L e e~ w
. - vle .

—and Teco T TIess anes. (Mortars and recoilless rifles may also be used in

threat citegories other than standoff.) Each weapon has been analyzed as
-to the probablhty of its usage by installation and introduction time
period,  Three-dimensiona) matrices with thrce variables (weapon, installa-
tica, and weapon introduction date) are presented to show the results of the
analysis, A rationale is provided in subsequent paragraphs for weapons

anpiomnt dccismn. s
. .

5]
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ROCKETS

The introduction of barrage-type free-f light rockets into South Vietnam
y the North Vietnamese Army ecarly in 1907 provided the enomy forces with a :
highly mobile, quick-firing, highly destructive warhead weapons system to be
employed against area targets such as air hases. (Refer to table 2-11.) :
This class of weapons provided the enemy with an equivalen: firepower up to ? /
: she Soviet 152mm artillery picce without the necessity for a sophisticated
‘ - launch platform and mechanized transport apparatus. Within the operational ) :
" cnvirornment of South Vietnam, the rocket has proved to be the most effechive
standoff weapon to be employed to date and will probably continue to be, in
. ~ the study time period of 1968-1972, :

e e e oo - #South Vietnam, - The CGHCOM 102m rocket -was employed in South-Vietnam's -~ - -~ 0
1 _ 1 CTZ in June and September of 1967, The VC and NVA. forces have also been .

equipped with the new Chinese Communist spin-stabilized 107mm Type 63 rocket

for the winter-spring offensive. It has been used in attacks on the Quon Loi

Base Camp and the Tay Ninh Airstrip both of which are north of Saigon near

the Cambodian border. The weapon is 33 ianches long, weighs 42 pounds, is

equipped with a Type 1 contact fuze, and its maximum range is estimated at

9,000 meters. : :

}%{ The Soviet 122mm and 140nm rockets have been employed extensively in ‘] o

Y The lawicher is probably a single tube and the launch method the sume O /)
as that used for the other rockets in South Vietnam, This rocket could, /
however, be fired without a launcher, as is the 140mm Soviet rocket, although v

its accuracy wnuld be severely degraded. ' .

The 107mm Type 63 rocket had not been previously identificd. Like the
Chinese Communist 102mm rocket used in 1967 in South Vietnam, it could be a ? }l}
scaled-down version of the United States 4.5-inch (115mm) vocket which was
employed in Korea in the 1950's, : :
The 107mm rocket does not significantly add to the enemy's firepower. '
. liowever, because of its relatively light weight, it can be easily carried ? / U
™

T '_"""_""""";’”“""’—“"'b)?“i"‘."i'f iltrators and is eéxpected to be elﬁﬁlﬁ?édwéifé—ﬁgi‘felyﬁi‘ﬁ—flﬁ""fﬁfﬁre. .

{nstallations of interest can be discussed by geographical arcas: South

V) The prdjectcd intrcduction of rockets into the environments of the six/ k
Vietnam, Thailand, and South Korea. .

o

South Vietnam - c : ¥n
A large majority of rockets employed in South Vietnam, by the VC and/

or NVA, have been the 122mm short-range and the 140mm long-range Sovict
rockets. In addition, the enemy forces have been recently equipped with

2-8
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A

}e( By 1971, an accelerated insurgency program will be tinderway in Thailand -

with several geographical areas under the control of the ecnemy, With this ﬂ)
acceleration of activity will cume the introduction of the shorter range

reckets, 107mm and 130mm. R ‘ s .

South Korea

P —— __..M__H___q___m.“—— .
() During the 1968-1972 time pericd, theve wiTl be no credible threat of /
a_standoff attack utilizing free-fli ets,

et
e ————
e —————

" MORTARS

-~ (U) - The mortar class weapons. systems -have been .the preferred standoff. //L,
-~ Weapon. during. initial stages of_insurgency. _(Refer to table 2-J11.) They < S

are characterized by simple rugged construction, relative light weight, high

mobility, and an excellent rate of fire, The mortar's simple, rugged con-

struction makes it almost completely immune to operational environments,

The weapon system is most effectively employed against personnel, material,

and equipment located in the open, under light cover, or in defilade,

(U) The projected introduction of mortars into the environments of the sixd’ /4-
installations of interest is discussed according to geographical areas: C
South Vietnam, Th._ailand, and South Korea,

Scuth Vietnam

o 7
}( There are (according to order of battle information available) over /[) .
500 60mm, 700 81/82mm, and 47 120mm mortars presently in South Vietnam of
Soviet, Chinese, and American origin. These weapons can be utilized, at
any given time, against Phu Cat, Da Nang, and Bien lloa Air Bases, or the
Hon Tre ACHW site, ‘
BE N

weight of the weapon and its lack of easy manpack portability which makes

it unsuitable for employrient in rugged mountainous terrain.

L% .

‘*:f In 1969, the Soviet 107mm mortar will be introduced into South Vietnam, //

is mortar will be utilized by the VC/NVA against all of the installations /

of interest in South Vietnam. It is similar in design to the 120mm mortar

but is lighter in weight and mcre portables The mortar was designed to be
utilized by mountain units, being broken down into five loads when pack

transport is employed. When vehicle or animal draft is used, an ammnition
limber supports the mortar carriage, o :
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- Soviet 107mm mortar. This weapon will provide the enemy with increased =~ == oo
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Thailand

Nakhon Phanom Air Base has not experienced a standeff attack to date \
ut a credible threat does exist. The initial standoff attacks against the :
air base will utilize the 60mn and 81/82mm mortars. These weapons will ,;) /
insure the cnemy’a lightweight, highly mobile weapon which can be set up, .
fired, and disasscmbled in a minimum time period. During the initial phases

of an insurgency program, time is of the essence to the insurgent for he is ;
attacking an enemy who is far superior to him in numbers and firepower.

o’

2) As the insufgency program grows in size and complexity, there is a ;)
‘corresponding growth in the weaponry utilized. In 1970, the insurgency ‘)
program in Thailand will have attained a stature where the larger crew- l

sized weapons can be introduced with less chance of negation, such as the

—firepower qnd‘rnnge~while-stiiiwfétaining-ﬁthgh“degrEE“of”pbrtability.

~-{U) . -The- weapon - i6 -new being.-employed -by: the cnemy -forces-in attacks -on air ﬁ ‘ k

“bases~as~a meditit range standoff ‘weapon against personnel, material, and Ut

Smoke, and debris and lacks the capability of being fired from closed

South Korea

(U) Only the smaller sized, ranged, and firepowered mortars will be utilized 7Zu,_
by the North Korcan infiltrators in attacking Osan Air Base during the time

interval 1968-1972. Only those weapons which can be set up, fired, and dis-

assembled in a short time interval by a minimal number of men will be utilized

by the insurgents,

RECOILLESS RIFLES ' _ - 0 /r-

(U) The recoilless rifle was originally developed to be utilized against
hard and armored targets such as bunkers, strong points, tanks, and armored
vehicles. To optimize the destruction of such targets a flat, high speed,
trajectory was utilized. '

i
5

equipment. With the increase in range, there has been a corresponding
decrease in the accuracy of the weapon. In addition, it required frequent
movement during an attack due to the visibility of the backblast flash,

quarters.

(U) The projected introduction of rgcoilléé! rifles into the environments ‘a‘
of the six installations of interest is discussed by geographical areas:
South Vietnam, Thailand, and South Korea. (Refer to table 2-1V,)

2-13
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-Soufh Vietnam

The S7mm and the 75mm recoilless rifles are presently being utilized
o in South Vietnam and rcprcsent a credible threat to all ullicd military /
K installations.

Thailand

))\Z)/No recoilless rifles have been utilized by the insurgents in Thailand
to date, but the 5/mm and the 75rm recoilless rifles represent a credible /
threat during the intermediate -phases of any organized insurgency program

-such as is being carried cut in Thailand,

" South Korea

%/The mtroductmn of the rece;llcss—uﬂes, fa;n_l_x_;_Q_Som.h_ko:ea-Hll “)
occur in 1969 in the form-of the 57mn-receilless rifle. This weapon mll]/

provide the North Korean infiltrators with a lightweight, ruggedly bujlt
highly mobile, standoff weapon which can be sef up, fired, disassembled,
and cached in minimm time with minimum manpower requirements.,

" THREAT SCENARIOS

(U} Descriptions of the six threat categories consisting of penetration, d /t-
massed, standoff, sabotage, aircraft, and electronic attacks require more

specific dJetails to be of use in the performance of basc defense systoms
evaluations. It was necessary, therefore, to develop brief descriptions of

at least one attack for each of the threat catcgories based on past VC/NVA

attacks experienced by installations in South Vietnam,

STANDOFF ATTACK

Nakhon Phanom Air Base -

(V) - An 82rm mortar night attack is made against the air base in December d K‘
of 1968, Six mortars are emplo).eu by a group of 00 cnemy personnel, and

cach mortar fires 40 rounds in S minutes, The location of the mortar posi-

tions is at grid coordinates VE650230, Target of the attack is all incom-

mission tsctical and support airccaft. The attacking forces arrive at the

firing position after having traveled from Ldos or three successive nights.

Travel time each night 1s 8 hours, Rate of travel is 2 kph. Direction of
approach to the firing position is from the northeast., The vegetation to

the northeast is approximately 60 percent hardwood forest and 40 percent

rice fields to a distance of 13 kilometers from the air base. After
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13 kilomcters, the Mekong River, which is approximatelr 1/2-Kilemeter wide,
must be crossed. It is assumed that the force is not susceptible to detec-
tion on the Laos side of the Mekong River, The cgress route is assumed to
be the same as the approach route., (U)

o ;
In December 1969, the Pathet Lao/CT/NVA, with a force of 400 personnel,

employ the long-range (16-kilometer) 122mm rocket to attuck the air base

from the Laos side of the Mckong River.  Thirty-six launchers are employed l[)
, 5ﬁ3mfﬁ;zg_$§inds are fired from each launcher. The launchers are located ///

at approximately VE760298. All necessary equipment including rockets, '
launchers, and digging tools are brought to the site on the night of the
attack. Two hours are required tn preparc the launch positions. The launch

sites have been surveyed and laid 2ut prior to the night of the attack by a
group of 10 personncl operating in *he area at night during a 1 heek period

pr1or to the at*ack The attagk durat:on 1r 10 mxnutcs.__ S 'm'““"uﬂkij'ﬁ”‘”*"“'

In December 1970, 1971, and 1972 the insurgency act:vity has reached
such a point to allow standoff attacks from shorter ranges from the air base
(within Thailand). A short-range (l1-kilometer) 122mm rocket attack is
employed during this time period as being rcpresentative. All aspects of
this attack are similar to the December 1969 attack with the exception of
the launch position location at approximately VE700290,

. I

Phu Cat Air Base

the air base in December 1968. Elements of two battalions (400 personnel)
with 36 launchers are employed in the attack. Two rocket positions are
“employed, located at BR780440 and BR800460, and 108 rockets are launched
from the two positions. The attack duration is 10 minutes, All necessary
equipment including rockets, launchers, and digging tools are prepositioned
near the launch positions. This prepositioning activity is carried ocut by
an average of 10 men per nxght over a 3-week period prior to the a“tack.
Prior to the attack, there is a l-week period cmployed for launch site
survey. This survey is inade by 10 enemy personnel who are active in the

A 122mm rocket (short-range, 1l-kilometer) night attack is made against ///[L}

o At

launch site area each night during the 1-week period. A protective force
is deployed near the launch positions, This protective force is made up of
four groups, each with two 12.7mm heavy machine guns for antiaiicraft defense.
The attacking force assembles at BR750520 and travels at a rate of 2 kph
from the assembly area to BR790460. Av this point, the group splits into
two clements which proceed to their respective launch positions, Numerous
trails provide concealed dispersion routes ipto the hills to the west, and
nearby high ground provides adequate defense site locations for protection
of the launch positions. . Concealment from the assembly area to the launch
positions consists of numerous brushwood clumps which are employed when
aircraft fly over in the nearby area.

2-16
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(U) In December 1969, the VC/NVA employ the long range 122mm rockets in
the same numbers previously described,  The assembly point and all other
parameters of the attack are identical with the exception of the launch
position locaticn. The launch positions arc centered at approximately
#R760493, lligh ground to the rear of this position.offers LOHLédltd dis-
‘.pur>10n routes intosthe hills,

In December of 1970, 1971, and 1972, the VC/NVA employ the 200mm rocket
hhldh has a maximum range of 20,300 meters. This range allows the enemy to
employ launch position frem areas stch as BR740540, All other aspects of
this attack are considered to be the same as previous attacks.

chn Hoa A1r Basc

'“(U) A short -range”122mm rncket naght attuck is made dgainst the air base
in December 1968, The aspects of this attack which differ from the
December 1968 attack against Phu Cat Air Base arc as follows: Flements of
one battalion employ YT020220 as a law ch position and a sccond battalion
empleys YT040210 as its launch position, The assembly area is located at
YT067297, The group moves together from the assembly area to approximately
YT037230 where they split into two groups and proceed to their respective
launch positions. They are in dense forest until they split, after which
they are in an open arca, Dense forest to the rear of the launch poaxt:onq
(located on the edge of War Zone D) offer nearby cencealment for escaping
rocket launch crews, 7This dense forest begins 2,000 meters to the rear of
the launch positions,

() A long-range 122mm rocket night attack is made against the air base in
December 1969, The aspects of this attack which differ from the December
1968 attack against Bicn Hoa Air Base are as follous The launch positions
are located at YT082252 in War Zone D,

(U) In December of 1970, 1971 and 1972 the VC/NVA cnploy the 200mm rocket

" against’ Bien'Hoa Air Base.  The lauiich positions employed are in the vicinity

e e
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~of YT039308, A1l other aspects of this attack are considered to be the
same as prev:ous attacks.

Da Nang Air Bace

(U) A short-range 122 rocket night attack is made against the air base é’/klf

in December 1968. The aspects of this atfagk which differ from the
December 1968 attack against Phu Cat Air Base are as follows: Two launch
positions (18 launchers at cach position} are located in the area at
AT950080. There are two assembly arecas. One located at approximately
-ATB60680 and the other at AT940600, The 200 persomnel traveling from

C2-17
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AT800080 to ATIS0G80 travel through 3 :kilometers of dense forest, 3 kilo-
meters of 50 percent forest cover, and 3 hilometers of rice fields (open
area), in that order, in arriving at the launch positions. The 200 person-
nel traveling from AT940000 to ATOS0L80 cmploy two large boats and eight
sampans and travel on the Yen River to within 1 kilometer of the launch
‘position. They then travel for 1 kilometer over land {rice fields) from
the river to the launch positions. (i)

(U) A long-range 122mm rockct night attack is made against the air base in
December 1969, The aspects of this attack which differ from the Jecember
19068 attack against Da Nang Air Base are as follews: The launch positions
arc located in the general arca of AT803707, in a valley next to rugged
terrain and dense forests which provide concealment prior to launch prepa-
ration and disnersion after the attack.

(3 In December 1970 1971, and 1972, the VC/NVA employ the 200mm Tocket

¢ o i T -

Ik

0k

- against la Nang Air BaSc‘ The-launch positions employed are in the vicinity = e

of AT852650, All other aspects of this attack are considered to be the same
as previous attacks. '

+

Hon Tre ACEK Site

() An 82mm mortar night attack is made against the ACtw site in December

1968, The attacking force is composed of an clement of a platoon {20 men)
with four 82mm mortars. Each mortur fires 40 rounds from CP127480, The
attack duration is 5 minutes. Three wortars are directed against USAF
resources on Missile Hill and one mortar against the USAF/USA cantonment
arca. The mortars and ammunition are prepositioned in the immediate area
of the firing site through the use of fishing boats, Off-loading takes
place at night. The platoon has been prepositioned on the island in the
same manner as the weapons over a l-weck period prior to the attack. After
the attack, the platoon disperscs in cells of three cach to preselected
locations on the is'and and a small number take refuge in the four fishing
.villages on the island. Each member of the platoon has been issued civilian
clothing of the type worn by island fishermen. Extraction from the island
is accomplished in the same manner as the prepositicning. An average of

)i

two celTs {six men) are picked up each night from individual presclectcd
points abcut the is;and ‘

(U) A 107mm mortar night attack, emplcying 40 cnemy personnel, is made
against the ACEW site in Deccmber of 1969, 1970, 1971, and 1972. The
mortars are located at CPl6H486. All other aspects of this nttack are
considercd to be the same as the foregoingigp:ack.

B A3
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"E Air Base - . .

No qtandoff attachks are made against Osan Air Basc in 1908. An 82mm

rtar night attack is made against Osan Air Base in December 1969, 1970,
1971 and 1972, The firing positions are located in the gcheral area of
C5270054, Target of the attack is alrcrafl on alert in diamond C. [irection -
of approach to the firing positions is from Tthe cast.”

o
o

‘ s‘ MLL 1,._ .,MH Mm

AIRBORNE ATTACK Y@M A \7% pan . “Toxo ‘3

N  wRahed ﬁﬂOSnum Wveraily
(/kfff'\o axrhorne (aircraft) attacks are made agalnst any of the :nstnllatxons S—-

in 1908 or 190Y. In 1970, a rlight of four Beagle (1L-28} aircraft make a

single low altitude pass over Da Nang Air Base on a moonlighted night,
flight is launched from Phuc Yen Air Base northwest of llanoi. The fxrst

“portion of the (light is at.high altitude traveling over the North Vietnamese =~ 7 77

allow. The flight takes maximm advantage of terrain while at low altitude
to decrease radar detection and tracking capability and continue over the
S\N mainland to Da Nang. Approaching Da Nang from the northwest, the flight .
lines up on the Cape of Da Nang until it crosses the shoreline. After
crossing the shoreline, the tlight bhanks right and lines up on the Da Nang
Air Base runway. Two aircraft are scheduled to drop their bombs on the east
side of the runway and two aircraft on the west side of the runway . Each
aircraft drops 6,000 pounds of bombs., Egress from the target is over the
SWN mainland at Iou altitude. The aircraft recover at Dong iloi or Vinh
Air Base. Dong lioi and Vinh are normally unserviceable due to a continual
attack program carried out by t.S, fighter bombers. Iowever, craters in
the runways have been filled on the night of the attack to support the
returning aircraft.’ This airborne 1ttack is also assumed to occur againit
Da Nang in 1971 and 1972,

mainland. The flight descends to low altitude as soon as fuel provisions F)

Nakhon Phanom Air Base., The aircraft are launched from and are recovered
at Phuc Yen Air Base. The total mission is flown at low altitude.
aircraft each make a single pass against the air buse, dropping the1r bombs

(U} In 1971 an identical attacking force of aircraft make an attack against (9 ’L’,,

in succession on the northeast side of the runiay.

(1) Bien Hoa Air Base is also attacked by aircraft for the first time in ﬂn/
1671, Thisattack is assumed to be a low altitude attack with the same type

force as prev10usly piven. Low altitude aircraft attacks are postulated for

all study air basecs in 1972, These attacks will all be represented in the

terminal phase of th® a*tack by four aircraft attacklng at low altitude as
g

described in the above attacks.

2-19




T penetration attack is also omployed in 1969,71970, 1971, and 1972 with two

PENETRATTON: ATTACK

Nakhon Phanom Air Base

: : :
(U) A sapper unit compricing 60 men penetrates the air bhase at night in
December 1968 and places cxplosive charges against airc-aft parked on the
center and south parking aprons. Approach to the breach point is {rom the
west through hardwood forests and rice fields. From the breach point out
to 6,000 meters is 50 percent hardwood forest and 50 percent rice fields. é’
Beyond 6,000 meters is 100 percent hardwood forests, Approach speed to the
breach point is 2 kph. The breach point is across the rumway from the cen-
‘ter and south aircraft parking aprons. Dis*ance from the breach point to
aircraft is approximately 1.500 feet. Ten men set up an 82mm mortar approx-
_imately 3,000 meters west of the breach point to cover the withdrawal.

-Anothermlo-menware'depleyedienvaaéurc-ﬂppruxtmato&r~%sﬁﬂﬁetersfeut&idvféﬁiﬁﬁw' T

breach point in ambush positions to cover withdrawal. The 40 men who pene-
trate the air base perimeter are amed with mines, grenades, explosives, and
automatic weapons. This penetration attack is also employed in 1969, 1970,
1971, and 1972, with two flamethrowers being employed in the ambush positions
starting in 1964, ’

- Phu Cat Air Base

December 1968 and places explosive charges against F-100 aircraft in revet-
ments and C-7A and AC-47 aircraft parked in the open. The aspects of this
attack which differ from the December 1968 attack against Nakhon Phanom Air

Base are as follows: An 82mm mortar is located at BR860430. Direction of /ﬂV 1;; ' }

approach is from the west where numcrous ravines, dense undergrowth, and
abandoned housing areas afford the enemy cover in organizing and approaching
the installation. The enemy force breaches the defenses directly across the
runway from the revetment area and must cross the runway, taxiway and apron
to reach the revetment area. The distance from the first installation
defense (dog post) to the first revetment is approximately 2,000 feet. This

A sapper unit comprising 00 men penetrates the air base at night in % ,

lern e e

.. flamethrowers being employed in the ambush positions starting in 1969.

Bien Hoa Air Basc

/z%%I-A sapper unit comprising 60 men penetrates the air base at night in
December 1968 and places explosive charges¢ﬂgainst-F-100. A-37, and F~102
aircraft parked in revetments on the east ramp, Secondary targets in this
same general area are tacticul aircrew forces, LOX facilities, munitions
storage areas, POL storage areas, and POL trucks, The aspects of this
attack which differ from the December 1968 attack against Nakhon Phancm
Air Base are as follows: An 82mm mortar is located at YT040135. The force

2=20




..B+102%s.is 500 meters and .to.the C-123's and C-130's.is. 800-meters from D
the breach point._ _This penetration attack is also employed in 1969, 1970, . _ |

NA-68-72
_ Volune V

assembles at YT020370 2 nights prior to the attack and travels to YT060210
{dense forest) during that night. Travel time is 8 hours. Th> night prior.

to the attack, the force moves from YF060210 to YTDS0186 (one kilometer

dense forest, two kilometers rice fields), crosses the long Nai River at ‘f
this point and moves to YT040170 (1 kilemeter open areca, 1 kilometer densc
forest) where they spend the remainder of the night and the next day. The ﬁug}"zl
force departs YT040170 at 1000 hours on the night of the attack, travels
directly south to YT040140 (3 kilometers). From this point, the force'movosjj)
west-sonthwest to the breach peint located at YT010132 (3,2 kilometers),

Travel on the night of the attack is through high growth vegetation and

swampy area. This penetration attack is also umployed in 1969, 1970, 1971,

ahd 1972, with two flamgthrowers being cmployed in the ambush positions
starting in 1969,

EéET/IA sapper unit comprising 60 men penetrates the air base at night in
cember 1968 and places explosive charges against USAF F-4C, F-102, C-123,
and C-130 aircraft parked in the southeast arca of the air base, The aspects
of this attack which differ from the December 1968 attack against Nakhon
Phunom Air Base are as follows: An 8lm mortar is located at BT021726. ‘sz)t:’
The cnemy force assembles at BT021726 at 2200 hours on the night of the
attack. They have arrived at this point in groups of 10 or less after 429’~Z2194
having traveled over a number of different routes to the peint, Their ‘V
travel to the point was in civilian or ARVN/RF/PF uniforms to negate detcc-/’
-tion prior to arriving at the assembly point. Their weapons have been pre-
positioned by local force VC units, At 2300 hours, the force moves from
the assembly point to attack the air base, The distance to the air hase
perimeter where the breach will be attempted is 1,500 meters. The point
which is to be breached is 300 meters north of the southcastern most corner
of the outer security fence. The distance from the outer security fence to
the nearest F-4C is 350 meters from the breach point. The distance to the
farthest F-4C is 700 meters from the breach point. The distance to the

1971, and 1972, with two flamethrowers being employed in the ambush positions
starting in 1969,

Hon Tre ACRW Site

A ‘ : |
"..Da.Nang Air Base e

1968, This squad is composed of threc dells. Two cells of three men each
are assigned to destroy the USAF radars on Missile lill. One three-man cell
attacks the height finder radar and the other cell attacks the search and
direction finder radar. The remaining ceil of four men sets up an ambush

(V) A 10-man sapper squad penctratcswthc installation at night in December dﬂyf ;

2-21 -
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100 meters down the road from the Missile llill entrance guard tower to negate
reinforcement of Missile Hill. The attack cmanates from the western Missile
i1ill perimeter nearest the radars to be attacked. This is also the route of
cgress, The follage near the Missile Hill perimeter ‘is multicanopied dense
underprowth forest. Foot movement is not impossible, but is usually slow.
Emplacement and extraction of the squad from the island is carried out with
the use of fishing boats. Implacement and extraction ecach takes three days
and are carried out during hours of darkness. This penetration attack is
also employed in 1969, 1970, 1971, and 1972, with two flamethrowers being
employed in the ambush positions starting in 1969, (V)

. Osan Air Base

December 1968 and places explosive charges against aircraft parked in dia-

fioRd C;The—aspects of this attack which differ from the December 1968 attack
against Nakhon Phanom Air Base are as follows: The breach point is across
the runway from diamond C, Distance from the breach point to the edge of /d/

el e ey

‘diamond C is approximately 1,700 feet. A river {Chinwi), with high banks,

roughly parallels the northern perimeter of the ajr base. This river is
extremely shallow-except during the rainy season, affording considerable
concealment - for personnel attempting to move against the air base. The

" Chinwi River banks are employed as the method of ingress and egress {rom the >

breach point. The arca on both sides of the river is composed of rice fields.
This penetration attack is also employed in 1969, 1970, 1971, and 1972, with
th\roxqers being employed in the ambush positions starting in 1969.

— ————————

MASSED ATTACK :

(U) No massed attacks are made against any of the installations during 1968. / /L’
A VC/NVA battalion is given the mission of attacking Phu Cat Air Base in

. Pecember- 1969 with the. objective .of. inflicting maximum damage on air base

priority_resources and then withdrawing. The battalion has three rifle

e TR e

companies, a reconnazissance platoon, a signal platoon, an engineer/sapper
platoon, and a heavy weapons company for a total of approximately 500 men.
The latter unit is broken down into a light mortar section, a recoilless
rifle section and a light machine gun section. Two LPO-50 flamethrowers are
also employed to breach the perimeter defenses. FExtensive reconnaissance
of both the route in and out of the area and the air base is assumed to have
preceeded the attack. . - : _




(U) Th:s type of attack is employed agamst \aldwn Phanom and Phu Cat air 6

o abems e Tiam 3 T R S ah Tl £ T A0 S AR A N L AT 1 e e e 14T T e B ey . =+ }
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(U) The first phase of this attack is similar to the penetration attack in
that entrance to the air base is performed covertly by a sapper unit and the
same breach point is employed as in the penctration attack. The sapper unit
prepares means for the main force to move rapidly through the defense obstacles
when the assault begins. Bangalores and explosives are placed to destroy ‘
fences and mines and ditches or pits huve bourds or ladders placed across them
to assist in crossing.. The breach peints, routes of ingress, and approach :
speed, are the same as penetration attacks. :

(U) Firing is initiated on command to attain immediate fire superiority. The /}11
placed charges and bangalores arc detonated and the infantry assault commences. i
At this time the light mortars, recoilless rifles, light machine guns, and
flamethrowers are employed to suppress the defenses. Each squad (10 men) in
the assault team has been assigned specific objectives both primary and sec-
ondary a.nd have the necessary weapons to complete theu' tas}.s

bases in 1970, 1971 and 1972.

SABOTAGE ATTACK

(U} A group of two to five cnemy personnel have gained access to the instal-.ﬂk"
lation as members of theé indigenous work force. Over a period of time, they

have managed to assemble the weapons they need for an attack against one or

more of the ingtallation priority resources, The priority resources haye

becn reconnoitered and those allowing the highest probability of success
selected, DIrect éngagement with security forces is avoided. The attack is _
conducted at night and synchronized so as to ¢reate confusion and allow safe :
withdrawal of the attackers. The main weapons to be used by the saboteurs ‘ !
are satchel charges and block cxplosives for the targets and_hand grenades -
and automatic weapons for self defense. Timing-devices and remote electrical

detonators will be used as the target situatjon demands. This type of
sabotage attack is expected at all installations during all vears of study.

EI;ECI’RONIC"‘A’I'I‘ACK"“'_ T e

i
(U) A radio jarmung and deception device and power generator are brought to ﬂ/Q. !
within the general proximity of the installation perimeter and hidden in :
December 1968, On the night of a scheduled pcnetration attack against the
installation, this device is recovered and placed in operation at the time

the attack is discovered. The transmitted signal of the jammer and deception
\!a .

~ UNCIASSIFIED L s
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... weapons. and equipment (tables 2-V through 2-XVII). Enemy forces as described

NA-68-72 i
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device covers the frequency band of the security forces and reduces the res-
ponse capability and effectiveness. A standard radio receiver is available
to both the group with the jammer and the attackers. Nommal security police
commmications are monitored prior to the attack and after jamming ceases.
In addition to monitering and noise jamming, imitative communications decep-
tion. is employed to confuse the security forces. The withdrawal policy calls
for discontinuance of the jaming and deception and removal of the unit to

a preselected hiding place when discovery appears imminent from monitering,
as previously noted. (U) :

THREAT EQUIPMENT DATA K _
(U) The following pages contain tables of the characteristics of enemy tpr

in the preceding scenarios will be making use of these as well as captured
equipment during the course of their attacks against allied installations.

o
a
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(U) Table 2-VIL
MORTAR CEARACTERISTICS

_ ' ‘Fire , Rate of Mre |Ammunition |
Type {Length | Weight loading |[Mring | Control Elevation | Traverse | Maximum |15 Min, [Complete
(te) (1b) | Method |[Method | Type (deg) (deg) (rpm) |Total | Round
S -:--.“ -, 3. 5 ”‘__75 RIS mﬂlﬁ i dmp e 1 ',__; B TSN RN ”;,” Ci B g i .|u g E T e LJ,
82m| & 123 . | muzzle drep [telescope| U5-85 6 - 25 125 | 6.95
(£iring) ' -
107 ma| 5.4 375 | muzzle |drop or| optical Ls-80 3 15 - AT
' (firing) trigger
750
{travel)
120 mm| T4 |. 606 mzzle |drop or ftelescope| 45-80 6 15 ko 36.33
{firing) trigger _
1100 .
(travel)-
160 ms| 15 2875 | breech |trigger to 65 24 3 22 | 95.0
(firing) | !
g 321‘0
o (travel)

(1) The effective fragmentation redius 1s defined as that maximum distance at wvhieh fragmants

. would pepetrate & cne ineh pine board {such a penetration regquires 58 ft-1lb of energy).
he effective radius is further defined as thut distance at vhich personnel are expected
to be 1ncsgac1ute¢l (itlled or wounded to the extent that their combat duties cannot

be resuned) from the fragments of one projectile, —

T . g M
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UCTERISTICS
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Mre JAmmunition Wt. {1b)

.5 Min. (Complete [Projectile
fotal Found

Muzzle

Velocity
(Max. Chg.)
(mps)

Range (m)

Maxd mum

Mintisum Type |
Awno

4.0

C|ees | b

17.“/19.3
bo | 36.33 35,20

21 95.0 90.7

-V

272

343

1k30
5150/6300
5700

got0

. b-fragments
enerzy).

[ T ——

750

frag-HE
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NA-68-72
Volume V
(U) Tebls 2-XI .
RECOILIESS RIFIE cnmmmmcs
Type rPucr.:I.cn.l Maximum | Practical
' Weight Rate of Fird FRange Range
(1bs) {rpm) (m) (m)
57 oa 78 15 3657 450
w/tripod
75 mm 190 10 6675
w/mount
82 m 188 56 4470 390 ¢
w/mount ' J
107 mm 672 45 6650 457
w/mount '
. \.5&\}1 o
)
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: {U) Table 2-XIXII 4
W -t b
_ * .. ’ Range (meters)

Type Origin Length Weight _ _ ,_E.EE Minimua
. | (ft) (1b) :
102 m Emﬁ_wx _ 2.3 35 o | s100

197 = | GiTOOK 2.8 42 /| 9000
k| o

122 ma USSR 6.3 102 1,000 4000

H.:..E USSR 9.0 m _” Na.ooo

430 mm | USSR 50 . | 9000
132 w USSR | .8 94 ﬂ_ || 9000 3000

140 sn | USSR 3.6 87 |10,500 - 600 |
200 ma - | USSR 10.4 421 l20,300 | 12,700 i
250 ma: | ussk, | | 18.2 838 m.wu.ooo 18,000 m

m.wm 1




FROG MISSTIE CHARACTERISTICE

) Wetght |

FROG-4

FROG-5

FROG~6

-] FROG~7

v

18,1

18,1

8.7

. .25.0. .

Haximum
Range
{n.ni. )/

)

{short tc;:%

i

35

35

18

S L
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Section JII
DEFENSE ELEMENT CATALOG DEVELOPMENT
(U) The product of this phase of Task 3, the Defensc Elements Catalog, has
been included as an appendix to this report, e catalog has been divided
into the following 10 sections which reflect the specific functional arcas
of interest, ' '

1. Sensors - Radar, IR, LLLTV, seismic, acoustic, chemical, visual,
—ad—tasers.

2. Communications - AM and PM voice and CW equipment; fixed, vehicle
and man- paclu.d '

3, - ¥Wea Eo_gs ~ -Individual, clew sen'ed mimw anti tanh anti~ aimmft
assault vehicles, and air-delivered. -

4, Aircraft - Attack, bomber, cargo, clectronic, fighter, helicopter,
observation, reconnaissance, and utility,

S. Dgones
6. BRalloons
- 1. Gtg:.gd \.chiclcs - Cargo, comand, and utility
8, Ground platfoms Tohcrs. )
9. Revetments and shcl ters - Alrcratt, pcrsonncl, and munitions.

10.. -Barriers - Fcr.Les and mpedmcnts

- ~DATA ACQUISITION |

e

(W) Reports from related studies such as TAB VEE, TAB FSS and EBDS were uacd
as the initial sources of information for inclusxon in the catalog. Addi-
tional data were obtained from the base survey team, manufacturer representa-
txves. and varioua USAF and other military mnuals and docmnts.

(U} The lnrgcst singlc category for which data wre gathered was sensors. A
. sizablé :umber of the sensor items are gob:tuch heyond the prototype stage.
Thercfore, much of the data required for evaluation of their characteristics
 and Lapabilitles vere in the pmccss of being obtained and/or in ron-uniform
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. could result in two or more fact sheets for the same item, .
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“units of measurement that precluded n rigorous comparison with competitive

elements. Since much of the clement testing thus far has been devoted ‘to
determining the feasibility of the techniques involved or basic operational
capability, there are very little data available on such operational items as’
maintainability and reliability. (1) . oo

(1) A second area of difficulty encountered w.. that of detemining useful
information on cquipment still in development or that which could be obtained
by putting together existing components. This Jifficulty was due, in part,
to the lack of specific operationul requirements, whather the research would
be funded or unfunded and how soon some form of "go- wirad” would be given.

(U} A third area of difficulty tending to proliferarion of the catalog was
‘tack of comncnly accepted nomenclature for describing sensors. Where joint
nomenclature was unknown or not referenced, variations in the titles assign

(U) In the next three element’cétegories;'vizz.”communicatioms;*wuapons.

and aircraft, care had to be exercised to keep down the number of items to be
i.cluded in the catalog. A first cut filtering process was performed,
wherehy those elements with the more apparent applicability were selected for

_ inclusion in the catalog. Because of the great quantity of data available in
~ various military manuals on most of these eloments, restrictions were placed

on the type and quantity reproduced for the rcport. Thercfcre, rany of the
clements considered are identific! in the catalog index with reference to
source documents for additional information.

(U} All but one of the final categories were very limited in the quantity of

clements that were avallable, The exception was the category ol ground
_vehicles. Here again, a coarse filtering procedure was {followed whereby only
those vehicles which might be unique te the purposes of defense were put into
the catalog. : : ' :
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GENERAL

(U The large quantity of elements identiticd in the Defense hlement Catalo
rade necessary an evalwstion shereby the more promising are identified for

subscquent consideration, It was the purpose of the cvaluation, as conducted
heremn, to compare the characteristics of elements in the same calegory and
the same tvpe,  The comparison of one type clement to another swas of necess
performed in design of the candidite detense systems, shere effectiveness of]
their empioyment can be judped, !

3

{1 "The hasic as~urptlnn used lhv process ol selecting many of the ele-t AL,"“"”““
ments was that o items would be caployed by military wiits whose prime i
responsibility was that of base scecurity and defonse. Some of there military
writs might be trained and equipped for other toims of enemy engagement.,  The
camdidate elements presented herein are intended to supplerent and not replace
the standacd cquipment of the unit,  This approach will insure noninterference
Fetween the existing roles and missions of the unit and' job of base defense,

(V‘ As prcmiousiv noted, the category of Sensors has numerous critries,  To
Plitate ecase in reviewing the ~clcutlun process, anoeutline has heen pre-
\1.;d tn the first several puages,

(1 Approximztely 82 commmivations elements were reviewed and entered i the
catalog,  No candidates were selected in this o valuation, It was recognized
thas the basic criterion for sueh a selection is a definition of the gpera-
tional employment of the equipment, This, in turn, provides the requirements
o interface and the tie-in with the hise defense: commuand. and control system,
Since the definition of the CEC was done in the systom design task, seloction
of equipment was Jeferred untig that time,

TCANDIDATE SENSORS

th Approximately 215 sensors were identified,  Sixty of the sensors iden- .
tified wore insufticiently Jdodigerited {or plijeees orTlassification and '
cvaluation, Selecticns were made from the remainder. The sclections are '
representative of sensors h.thin a class having the most favorable pararmeters
for spevific functions, viz., perfomance, size and hvl&ht. vost, and

availability, B

(4) tesirable maintenance data were not readily available, Thus seicctions
were made without regard to deploynent costs, time to deploy, time and

UNCLASSIFIED | . 4
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 manpower to operate and maintain, time to dissassemble, scantime between
Cfuilure (MIBEY, and mean-time-ta-repair (MPIUL (1) - , - .

N Sensors were prouped in 1 main classes acconding to type of sensor,
e Subcategorics within these main ¢lasses were by type, funvtion, and method
of deploying., The sensor classes were: '

Chemical _
Contact _ i
Electronic countemeasures _

Llectromagnet ic ' s : .
Lasers :
Magnetic
Ol factory
Radat

Airbommne
Ground- Rased

Radar cquipments

Seismic

Sonic _ .

Thermal ard infrared radiation sensors o _
Visual :

Visual - Illuminators

() The sensor missions included:

5
f
I
|

I, Manned or unmanned ground, aiv/ground, ground/air surveillance for
the purpose of identifying ground or ground support activities
‘with a potential affect on installation security and safety

2. Discrimiration: Determinang with some degree of certainty the
probability that a detection poses a threat to the installation

R

3. Data-1ink: The function of disseminating acquired intelligence '7
for evaluation and decisive action - | ‘.
(U* A requirvement Yor covert empliacement and monitoring was considered as l

well as requirements for overt monitoring.

() Evaulations were not perfomed fer Electronic Countermeasures, Radar
Lquipments, or Cameras (a subcategory of the Visual class). Selection of
these cquipments is predicated on precise defjnition of roles and missions.
Pertinent Radar Iquipments corresponding and cebpatible with selected Rudars
were identified, '

3.2 | UNCLASS IFiED



UNCLASSIFIED Naos-72

Yolun: V

b e ———
-

(N Some sensors identificd were the ondv ones off their specitic band,
they were reviewed snad are amdicated e the Senser Tvaluation Sweuary with ' : !

an asterisk in the space Jdesignated for the Surrary page. !
(th  Sensor Evilduation foms were tpepated te facilitare the evaluatton and ! p‘ ‘

R Jdisplay parameters compared.  Sclecoions within eiach class and sub-class are { )
designated with the rationale for sclo, - ier, ! *
(1) A listing of the evaluations performes tolfows (Sensor Lyvaluation f ‘
Surmaryy,  The stemary cites the classes, subclasses, and ptems oviluated: /
ard references the Sensor fuct sheets in the Detense-Lioment Cataloy in ;
addition to the evaluation pageis) in the swrarvy, '

. -
N
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Volume V . e
SENSOR IVALIATION SUMMARY
SIMMARY PAGE : DEFENSE ELIMENT CATALOG -
CHEMICAL - Page No. :
XM-3 - - A-1-1 , |
| | ' Pk
CONTACT - ‘ i .
AN/(SS-9 |
ELECTRONIC COUNTERMEASURES , A-1-5 5 O .
30 Listed Itoms
ELICTRO-MAGNETIC. SENSORS . . AI=3 &4 .. s
DBR-1 % DIG-4C '
Carmar Radiation - Muss Measuring A-1-229 ' "f:f
LASERS N | s ~
aser Beam Detector A-1-221 -
Laser Range Finder (AN/GVS-3) A-1-223 o
Laser Target Recognition System (LTRS) A-1-224 S A
MAMONETIC
VAGNEIOMITERS
: A2 CA-leT
| . CEZ ' A-1-10 .
M-102 A-1-11 :
M-39A : A-1-13 ' E o
. Ma500 , . . T T . . .
.\ﬂ:‘}w - .mﬁv_ﬁ:\ - 1!! 7
990 Metal Detector A-1-10
SYSTIM, INTRUSION DETECTION
MCID | A-2:15 ,
sl ¥4 A-1-16 | -
. _ . . \
H ]
| ]
L i '
a !
M ‘r

13 UNCLASSIFIED
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SIMMARY PAGE

OLFACTORY SINSORS

* Bedbugs -
* Dogs
ADAR

ATREORNE RADARS

brone Surveillance

AN/DPN- 1
AN/
AN/DID-3- o - e

Air Traffic Control

AN/TPN-8

General Purpose Radar

AN/UPS-1

Manned Aircraft Surveillance

A-1-20

A-1-3t
A-1-31

“Aeledd

A-1-58

NA-0B-72
Voligw V

PPN LN ATy,

r

1

AN/ARQ- 806 A-1-22 i
AN/AQ-97 A-1-23 LI
AN/APS-73 A-1-25 I
I\-\'J’I\PS" 85 A-1-20 u
AN/ADPS - A-1-27 .
AN/APS-97 A-1-28 .
AN/UPD-3 A-1-54
CW-S1AR A-1-00 i
GROUND -BASED RANARS -~ oo :
FLIGHT TRACKING & CONTROL
ANMPQ- 29 A-1-30
AN/MPS-23 A-1-38 -
AN/UPW-] A-1-50
LY i
*No Lvaluations were prepared for items coded with an asterish because they
arc the only members of a subclass {see catalog referencel, ]

UNCLASSIFIED
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SIERARY AL : © O BFTLASE BLIMENT CATALOG

GROUND AR SURVETLLANCE

ANAMPS-L0 (XE-1) A-]-30
AN/TPS- 03 : : A-1-07
AN/TPS- 5 A-1:53
VEHICLE DETECTORS
Man Portable
AN/PPS-d A-l-10
AN/DPPS-5 ' A-1-41
AN/PDPS-0 A-1-42
AN/TPS- 21 A-1-do ,
. f\“/']pS'.—)n i 2w s _l!_, B . . . - ._‘\_l_.‘l.\_ PO
AN/TES-533 : A-1-50
AN/TIS- 45 A-1-51
ANSTDS-50 o . A-1-5.
MARE 11 COLLIDAR ' A-l-d ;
TWO POUIND RADAR 1019 A-1-72 ;
Tﬁlck Portable
AN/TPS-25 ' A-1-48 |
Special Radar Technigues
AN/PDS-7 o A-1-13
ANTICLUTTER RADAR A-1-57 :
CONTINECUS WAVE CORREIATION RADAR A-1-58 i
CORRELATION RADAR ' A-1-59 i
FORWARD AKREA ALERTING RADAR A-lenj ’
PEER RADAR A-1-06 '
TADAR . A-1-71 |
keapons Locators T
AN/MO- 1A A-1-34
AN/ 10A A-1-35
AN/MDQ-32 A-1-37
AN/TIN)- 28 A-1-45
COUNTER POINT RADAR ‘ 8
CMNTDIRECTIONAL MORTAR LOCATING RADAR A-1-05

SO UNCLASSIFIED
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SIBMARY PAGL
Weather Rindar

e

ANJCPS-Y

N:\"bﬂ- 72

Volue V

BEFENSE DL2ONT CATALOG

A-]-29

e g -

RADAR BOUTPMENTS A-1-73
thu
1-1-87
SETSMIL
SEISMIC_SYSTIMS | .
AN/DPSR-1 lt
ELSID A-1-89 :
SRAM e % ——
SAIS-1.5 A-1.99 !
SID- 1507 A-1-102 !
SIN-X-200 A-1-103 !
KAS A-1-104 :
SIISMIC COMPONENTS o
CI-12 AMPLIFILR A-1-90. /
HS-1 GEOPHONES A-1-07 :
WM-WALL MICEOSIONE {SEISMIC) A-1-105
SONIC (ACOUSTIC) |
ARTILLERY DUTECTION
- :
AN/GTC-] A-1-100 i
AN/TRC-20 A-1-107
OR-8 A-1-108 ;
MORTAR DETECTION j
AN/GYK-501 A-1-110
AN/TNS-5 Al-111
AN/TNS-0 A-1-112
X~ S0NAD A-1-115
PERSONNEL DETECTION j
' - ¥4 C
AN/PPS-2 (XE-2) Al
T-70 Al-lle f
ULTRASONIC RADAR (ACOUSTIC) A1-117 ]

UNCLASSIFIED
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Volume V : o
SUABRARY PAGLE

PERSONNEL § VEIICLL DEVLCTION

~ PERIGUARD
M- 805

SMALL ARM FIRE DETECTION

AN/TNS-3
BULLET DBETECTOR

THERMAL & ENFRARED RADIATION SENSORS

ARTILLERY & ROCKET DETECTORS (IR)

AN/GAS-0

INFRARED BINOCULARS

o M-18
MGHT VISION BINOCULARS

INTFRARED MOM ICULAR

HAND HELD N.O.D.
M- 5800

pub
SNIPERSCOPL

T-1 WEAIY ¥ SIGHT
T-5 META COPE
17 METASCOPE

INFRARED THERMAL MAPPING

DEFENSE ELIMENT CATALOG

A-1-119

A-1-106
A-1-192
A-1-195

A-1-196
A-1-197 1§
A-1-198 ¢
A-1-199
A-1-200
A-1-201
A-1-202

AN/MR-9_(XA-2)
AN/AAR-19

AN/AAS-S (XE-2)
AN/AAS- LIA

3-8 ~YNCLASSIFIED
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Volume V

DEFENSE ELEMENT CATALOG

INTRUSION DETECTION SYSTIMS (IR)

AN/DSS-b |
BARNES ENGINEERING INTRUSION DETECTOR
IR (URES

INFRARED TUERWMETER

IR INTRUSION DETECTOR (SHR)

NIGHT ORSERVATION DIVICE

PASSIVE IR DETECTOR (BARNES)

PASSIVE IR DETECTOR (S.K.R.)

SPECTROSQPIC MEASURIMENT (] i)

5G4
“SP-#
703

TELINVISION (IR}

REAL TIME IR TELEVISION

UNGROUPED TR SINSORS

E33R2 LOPAIR
M-16 RIFLE AIMER
MICRONAVE MAPPING RADIOMETER

VISUAL SENSORS

A-1-108
A-1-142

A-1-183

A-11-20
A-11-21

A-11-19

A-1-188
A-1-189

A-1-205

A-1-179
A-1-204
A-1-186

K

AIDED SIGHT (IMAGE_INTENSIFICATTON)
NIGHT OBSERVATION DEVICE (PASSIVE) A-1-145
NIGHT VISION GOGGLES A-1-147
- wonr - ORSERVATION-TELESCOPE AR
e STARLICHT _SCOPE. 25mm A-1+152
STARLICHT SCOPL A-1-151
BATTLEFIELD VISUAL SURVETLLANCE SYSTIMS
AN/UVS-1 (VATLS) A-1-127
MQM-57A A-1-14d
e‘“\ % . !

'UNCLASSIFIED
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Volume V

SIMMARY PAGE

CAMERAS

TLASH DETECTORS

FLASH DETECTORS VISUAL
PICEONS

CREAL TIME TELLVISION

(NR-313 LLL-TV

DEFINSE ELEMENT CATALOG
A-1-129

thh ru
A-T-138

A-1-140
A-1-149

A-1-153

VISUAL - TLLUMINATORS

BATTLEFTELD TLLUMINATION

LIGHT SOURCE

MINTLIGHT

MAGIS

WHITE NIGHT CONSTRUCTION LIGHT
XENON SEARCH LIGHT

60" SEARCH LIGHT

307 SEARCH LIGHT

18" SEARCH LIGHT

A-1-213
A-11-24
A-11-23
A-1-215
A-1-216 i
A-1-219
:‘\'1‘218
A-1-217

10 ~ UNCLASSIFIED
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Volume V
; .
SENSOR EVALUATTON
~- QIPMICAL SINSORS
R _
v ' Only onc identificd,
Sensor: ' XM-3 G.E. Ammonia Shiffer System
Function: Betect Urea (Hhuman Source)
Technique: Airborne sampling & testing for armonia
Deployment:” Minimun Fly-In conditions & 100 ft, altitude
at 120 knots or less. Requires 24 hour data
, . ~on air content and atmospheric conditions. .
EQUITMENT PAIRMMETUIRS
Weight - 100 lbs,
Components - 7
2 hoxes 12 x 12 x 12 inches
2 meters 2x 2x 2 inches
2controls 3 x 8 x 3 inches
1 recorder 12 x4 x4 inches
. Cost: Est $50,000 ca with spares
Operation: 1 Operator
Evaluation: Under test detected 50,000 particles/cc within

10 miles (heavy persounel concentration AFR)

Discrimination - doubtful

- Not-use ful-for Jetecting persomnel quantities
below 15 (under ideal conditions)

¥in
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CONTACT SENSORS

UNCLASSIFIED

SENSOR EVALUATTON

Only one jdentificd with sufficient data

Sensor:
Function:

Deplovinent ;

Equipment:

Evaluation:

Technique:

Intrusion detection

amnd Alerrm

Above groumd around perimeter of sccured arca

(2000 yds. circumference)

Wire brean circuit disruption und alamm .

Bresk Wire loop

Requires hook-up to audio or visual alam bystem.
Easily repaired or replaced by one man,

Siguul would require continuous menitoring,

Wire can be broken by wind, animals, non-friendly

or fricndly forces,

System - Nondiscriminate

Could be used by non-fricndly forces to acquire
reconnaissance data or setting up ambush if

detected,

Most suitable for outpost defense alerting system.

/\Lﬂf”d

J
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SENSOR EVALUATION

Electronic Countemweasures (30 ftems) v

Items of cquipment for this puwpose have been identified by
Joint Nomenclature only,

No comparisons made hecause of insulficient data and the requirement
for matching cquipment to specilic mission parumeters.

STUIbe il K
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FURCTTION: ,
TECHRIQ/E: gnfoanenﬂ-
DEPLOYMERT: ﬁ
_Eﬂoma - ,* EQUIPMENT
| rescrrerion: A2 GFZ .4-102 14-LoA ¥-500 MF-1
SIZE .
| EroHT  ve. | 7.6 s, | 18 1bs. 22 1bs 6 lbs, 2 1ts.
M RARGE 50K Ga | GOK-65K Ca | b2.3K:B3K Ta wwmmnommnmww 030K g X to 100 6o
3 P Benaltivity mum..mv.o Ga | _
lccumacy 10-30 Ga | pe= degres | 220 220 2350 20 Ga
S sy ;
| brscrnmuezon
il
AVATIABILITY upm@wnw _ PMwnsw\om mumm%. w |5M.U.wmm
cosT $/UmIT $1000 ° $1720 $3300 $3950 _1 $1750 $1750
EVALUATION The n“fu.om.m_.!wb and zmr.oo are most nouhuﬂ..:n. Range waou.d ...vn MS500 as well as price
RATTORALE 11968 - availabilit:: M<h9A, after 1968: M-500 E\Qﬂ.ﬂwuwnﬁ

J-

A unioA
24-90-YN

03141SSYIONN
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SENSOR EVALUATION

~ FURCTION: Intrusion Deteciion
TECHRIQIZ: Megnet ic Sensing/Changes In Magnetic Field with Alarm
| o :
- DEPLOTMENT: Ground Buried
) | ; :
FACTORS - _ L _ EQJIPHMERT
T i : i .
DESCRIPTION: | MCID - MDT
SIZE ,
WEIGHT M, :
. 8 !
Erqaoama. L weather
2 to 150M. 12.5 to
RARGE P 18.5M.
ECAN DIM.
B ‘ . . C ,
m—éﬂ . L1 Tettery
 |neatimey A DRA S
_ LIgEtiirg: , B
—Smnmunﬁﬁoz Fzlse | Alarm Mo _
: Battery
mruﬂw : I1ife-3 mo.

“amper Batteries

. MAINTATNABILITY: Proof 3 - Mo,

AVATIABILITY: 1968 _ After 1968
cosr $/unTr | i
EVALUATTON SELECTION: MCID for 1968
RATIGAATZ ‘Only che availsble
[
NN = , Y - } .\\ '

L RECRAY
T TL-RO-Vh

Q3141SSYIONA
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SENSOR EVAIUATION

orméuﬂ« k10 ML © I~Band : i 69.75 KMC

i : . Scanning mode with switch
rgéoz ) : . MTI Mode Selector i to search light =zode

Built in test - Go-No-Co

/
...ur@ﬁ ‘ Modular replacements - 0G0 . . \
" .

FURCTIOR: Ground/Air Surveillance

TECERIQUZ: |

DEPIOTHERY: Around uauoﬁ - Veh. Trenspoxtable

FACTORS - ”. EQUTPMENT

H B i :

DESCRIPTION: AN/TPS-23 AR/TPS=Sk 4 sE/wps.2g (xeo1)

, T 1 Ant-18'x12', Cont-18"x10"x12" : .

SIZE | : Mast-21' RT-16"x12"x12" ‘ Trajler mounted

WEIGHT . 150 Hru. 3 600 1bs {includes power) i} 17,500 pounds
& ORMERT ” .o . Renote opn m.w..oa 50 rt.

i . 100 WM , (e
Fﬁom 35 KM ,._, Alt - 30,000 P 10 ¥M o
Ps Pulse: W-10 sec. b RPM-Tulse 4: 6 £n3mnn : 9990 PPS . m

§ [PCAN DIM. L550 PPS 340 PPS Az Bd; 3.1 Pulse EF;I >
i . Res: c KM @ | MTI-2-55 WM Res: 7.5 teters scan mode Uaa

MCCURACY 74 oils : : pnallar: 3.0 zils —-—

50 W, 135V AC, 20G V~-AC, BOOCTS, 3 P 12 .

ro..«g 60 , . L KVA & 268V.DC, 2.5 Kd =

MAIRTATNABILITY. .“ 1= Min to callbrste

| s
 AVATLABILITY: After 1068 1068 s Dev. after 1968
foNT: : ] 120,000 es - gts of 2¢ o
cot 8/t £ o . FA e Tt i ..m.n. 2L.S*"ike control,Pesource, & o %
: a8 | _:. nu - ;- . %
' EVAIUATION <© ﬁ»:mnsobﬂwmhﬂm& m SE L ERTeRES0R .o&nwzﬁm. 17 pwwu..!m.n?. g =7
AN, TP5-beceuse of availability & capability. Jubsequent T MB-20 (conplementary) 2=
Ilwh_.m.ohm‘?_. “._AN/TPS-23 favored: for range and _.B.g.wn:w:nn . : -

|
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A, SENSOR EVAIUATIGN _
_ FURCTION: nmovou Locators ?on,nru. - srtar and Eﬁ;nu.wnbﬂnuwwaqu \t
.. DEPIOYMENT: ‘Ground Based (Fixed) _
’ o ’ i
FACTORS - EQIIPMENT
LI (unidirectiocnal Counte: Point
DESCRIPTION: Mirtar Loc. Rad. ‘ Rada»
SIZE % janteunas | facility.
WEIGHT - 2000 1ba,
. ! - All weather
! Day/Night . -
Mex - 12 KM - 1200M - Mortar
Slev - Unlimi%ed 300M - Round

N | .::. Unit i
| Eavarasnrry: | 1%mo, Ao After 1968
R¢D(3 undoodﬁ.ouu each unit at
cost $/onTT $m 250-400K : _ <z
Y EvamparIion oounu_...aﬂon for mem as :....HH Ir Mobility is nn-nn.nn ;\:wpnwor and AN/MPQ~32 are o M :
s —~Y5arcated, The =32 TE Tavorsa. : m kit
3 RATTCWALE L, ‘ b TS|
_ ﬁ Sheet 2 of 2 - Ny
] | ,f

380° F.O.V. 36C°
M4x. Targets - 20

mo__ 2 (60mm | Attacke Incoming |
.ww wo.Ea

Iaflight Detect
~Re Time

”
5
o
. é....
%
i



IS-V

. .EEHQ
atruder Detection SENSOR

o)

£

ritem Cowporents, SEISMIC

i .
" :CJ-12 Amplifier ES-1 Geophones
jwmnun.u . w«,-“ Recorder | 1 7/8" x 1 5/8" 4.
Portable . T lapd - 9.5 to 16 or.
165 i1bs. Marsh - 13 to 2h oz
: Al)l Weather Operation
L0 meters
% channels
115 €PS Bandwidth - 1k-30 CPS
Selectavle AQC-Rates - .
175-125-89-90 DR/scs - 1% Distartion :
. . i Compatible QT -2 Refraction
: : Seismograrh -
0b CPS . |
-Récorder i
’ Threshoid € 1 micro-volt ] : Floating coil eliminates spuricus
B ipput - Folse: Q.2 MV, RMS Q17 | frequencics
30 &oya
AVATLABILITY: mem 1968
cosr %\aau ﬁm_rug - . $13 each for 30 CFS
EVALIATION W.E— components should be considered - >3w»nl«.»wu dszect tunneling man. -
EQE - M_K cbannel noun.nnvu of the CJ-12 is nnwnﬂnn»so””u- cm.ww es velght for situations
I
i
!
. / - T vl;Ll ...\-.“ N ,xm\. ‘” ._-
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SENSOR EVAIUATION

FURCTION: Detect Personnel and Vehicles

TECERIQE: mnc_na anuu»nm (personnel and <ﬂEnHanv
DEPLOYMERT: v Enu.o or Man carried {man placed) {air drop TH: mbm may be feasible)
FACTORS - m NS _ EQUIPMENT
— ?%&EQ T™-805
w HELE
3507 - | 2.84
| Difficult
+ m Ebu.a line
10 H#
mnw«awm oh) wvinds
: Battery
.2 to 10 CPS
Monitor Judgment Monitor Judgment
30K Hes. _
Wﬂ.«%& Repellant
AVATIABTLITY: 1968 1968
coar § JoRTe: «mooe ca. $3850 L <z
. . EVAIDAYION Suhoﬂnubuu Tor vo.mr are nnqum»ouma : .m. &
a RATIONALE Bath Duu oouaunon.oa uonncmo of nuuwowuone gun»duwnn»n- <




SENSOR EVAIUATION

" FURCTION: . bunom E.mw,« Sight - Troop Use - or Detecting IR moE.nnn
TECERIQIE: NB wsnonﬁnn )
DEPTOYMERT: mnbu. hke.d or Weapon mounted
FACTORS - EQUIPMENT
! Hand held t 1
DESCRIPTION: erﬂﬂ«ﬂﬂuomﬁqu»nn H-5800 PRVD Saiperscope | T-1 Weapon Sight
B B Similar sniger-
SIZE P : scope - er
Do © |Weapone Pac e -
11 1bs 3 1bs Ecwma : meoxwm- 2C 3ibs,
P vigible tLimited by :
Starlight Con. wmrﬂnunnr&rwmw.. Fom-Radn |
m_nomnww k50 100 rt. X0 meters - 300 meters | 200-300 meters
F.0.V. 19° F.oy. 8 | F.O.V. 142 mils
: Battery
1R - Wnitelight
m
I tt m#u.
_ wwaﬁnmwngﬂmn
1968 ; | - fross 5k ¢ | ases
$5745 81 ] $1s
: " SE
EVALUATION __'See Sheet 2.07 2 E &
- — : ,mu P
i~
© RATIONALE ,ﬁ _ <0
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' CAMERA EVALUATION
i No attempt was made to evaluate cameras displayed under the headings:
P .
N e  Airborne Reconnaissance Cameras
° Cartographic Cameras
j’; ¢  Panoramic Cameras
Ve ' . Television Cameras
A ' .
- (] Ungrouped Miscellaneous Cameras

Selection of cameras is highly dependent on mission parameters (lighting
e . conditions, film and shutter speed, aincrafs speeds, resolution mqubred . and
- “altitude flown and photogrdphy purposes and requ1rements]

- Typical ~~-meras were identified for some anticipated operating modes.

Airbome Reconnaissance Cameras

i

- FA-51A Low-Altitude Reconnaissance
N KA-30  General-Purpose - Low to Medium Altitude Day/Night

F-426 Low to High Altitude - Day/Night

:i‘ . ~ KA-1  Medium to High Altitude - Framing Camera-All Speed - Day
A : Reconnaissance
A
f} : HR-228 High Altitude - lightweight
v KS-72A Low to Medium Altitude - Day/Night
.mﬁgeﬁ“mm“ B . - , i
:5; KC-1B  Lens distortion less than 10 microns and a plateu flat
oy, to 0,0002 inch
\ T-11 Precision topographlc mapp1ng camera with AEC (Automatic '
3 : Exposure Control) o : :
7
ANCLASSIFIED 4-47
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Panovamic Cameras

F-415 Low Altitude - Rotary Prism
F-409 Low to Medium Altitude
F-436 Medium to High Altitude - Stationary Film, Oscillating Lens

p-416  High Altitude, Rotary Prism

Television Cameras

200 Series . All environment TV camera solid statc
miniaturized circuitry designed for use
with Contrel Unit (CU) 1995

2

Fairchild Airborne System  LLL-1V for dromes or mamned aircraft-

direct viewing or transmission to
~ remote base for real time display
and recording

Lear Siegler Airbome System Low-Altitude, Forward-Looking
T - Reconnaissance with air/ground image
orthicon TV system for ground filming
and viewing from manned-aircraft or
drones up to 10 miles between camera
and ground station

Ungrouped Miscellancous Cameras

CA-120 Covert Camera

Night Laser Camera

4-48 | ~ UNCLASSIFIED
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CANDIDATE WEAPONS

(U) Individual weapons presently in use in SEA were considered to be the best
choices from the spectrum of individual weapons available for base defense.
The weapons list includes many items of Standard B or lower standard which
have been superseded by more modern and betrer weapons. Those Standard A
items are the weapons in widespread use in Vietnam today. These include the
M16 and M14 rifles which are lighter in weight and fire lighter weight
cartridges, resulting in more efficient and suitable weapons for a COIN
environment. : - '

(U) Only one anti-intrusion warning mine, the XM44, was identified in the
defense elements catalcg, so fio trade-off evaluation is possible in this
category. Table 4-1 summarizes the major characteristics of the four anti-
personnel mines described in the catalog, ' :

¥

(U) Table 4-1

ANTIFERSONNEL MINES -

CASUALTY AREA DANGER AREA TRIGGER MECHANISM
M1i4 Nonlethal : Immediate area Point contace
M16 30 mi radius 200 mi radius Trip wire, prongs
M18 S0 mi within 60° 250 mi front side,| Trip wire, remote
sec . |100 mi rear side control
MZ3 Nonlethal Immediate area Point. contact
UNCLASSIFIED

For a base perimeter impediment and defense element, the M18 claymore anti-
personnel mine appears to be the mg;;_gﬁﬁg;;ixe_mdng.with its rather large

areg of_effectiveness—and directional characteristics as well as the versa-
lity of ither trip wi control. The M18 bounding-

“"fype mine is recommended as an alternate, as it also has a reasonably large — 7T T

area of effectivencss, if the larger danger area on the back side or friendly

side of the perimeter does not pose a great problem in the particular area of

employment, No evaluation of antitank mines was performed as tanks and other

vehicles were not part of the threat to the air bases in this analysis in such
numbers or methods of employment that the use of these mines was practical.
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() Two grenade launchers are listed under 'Crew Served Direct Fire Forward
Arca Weapons'™ in the catalog., Both arc developmental items. The XM172 js
short range (350 meters effective range), semiautomatic, crank-type 40mm -
grenade launcher with flexible belt feed and maximum rate of fire of 250 shots -
per minute, The sccond one, the XM175, listed is a blowback recoil-type '
automatic 40mm grenade launcher firing-long range (2,200 meters effective o
range) dUmm grenades from a metallic link beit at a maximum rate of 350 shots
per minute, Each of these is recommended for its respective class of weapon.

(U) A rather large list of antitank rifles, rockets, and missiles has been

identified in the catalog. ' As the projccted threat to the air bases does not
include any large-scale attacks utilizing tanks or other vehicles but rather
only the possibility of a stolen friendly vehicle, APC, or similar situation,
the use of the individual-type weapons or less complicated layout weapons is
recommended.  In keeping with these constraints, the 66mm M72 LAW rocket
launcher is recommended for a small, inexpensive, shoulder fired weapon with a

_short-range capability (230 meters against ammored vchicles) and disposable .

launch tube, For a heavier, longer range weapon (MAW type) the Dragon ant1-
tank guided missile system is recoimended. ~This system’ is a 1ight (27 pounds),
shoulder fired, command guidance weapon that has a minimum range of 400 meters
and maximum range of 1,500 meters. For a heavy antitank weapon (HAW) the
(tube-launched, optically tracked, wirc-guided (TOW) guided missile system
M(M-71A is recommended). This system weighs approximately 160.pounds, has a
range in excess of 3,000 meters, and requires a four-man crew,

(V) Recommendations for machine guns, principally for ground use, are as
follows for the individual classes and types., Only one light, flexible
machine gun was identificd, the M60 7.62mm. For a light, vehicle-mounted,
machine gun the M73 7.62mm weapon is recommended over the M37 which is a
Standard B item. The M73 is recommended over the miniguns, as the very high
rates of fire are not considered really neccssary for the soft relatively slow
target, the VC, and would actually posc problems in ammunition resupply, as
well as the support problems of gun drive battery charging. The miniguns are
also more expensive. Only onc heavy tlexible machine gun for ground use, the
.50 caliber M2, was identified. For a heavy, fixed-vehicle-type machine gun
the MBS ,90 caliber weapon is recommended because of its simplicity, ease of
maintenance and operation, and selective firing rate.

{u Initial compar1sons of the greatly increased costs of self propel]ed
mortars over conventionally mounted mortars coupled with the lack of a true
requirement for a highly mobile mortar weapon resulted in the elimination of
the self propclled mortars from the recommended list. Of those remaining, the

'81lmm M29 mortar is recommended for a medium-range mortar which is more effec-

tive than the 60nm round and has sufficient range (approximately 4,000 yards
for lE) to counter the prevalent 82mm standoff threat. For an even longer
range mortar the M30 707mn grcnade launcher with an approxlmate maximum

UNCLASSIFIED- L 4-53
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'ran.ge of 6,000 yards with IE ammunition is recommended. The latter could
be used to counter the standof{ threat up to and including the 107sm wmortar
and 102mn rocket threats. (U) '

"(8) Air defense weapons recommendations include those items presently in-
use by the Air Base Air Defense (ABAD) units. These ure the Vulcan system,

the HAWK systom, dand the CHAparral systems No change of types of equipment

for this air defense unit is suggested,

(U) A rather large number of tube artillery weapons were identified in the
catalog. As was the case with mortars, initial snalysis indicated that,
lacking a definite requirement for highly mobile artillery pieces in a base
defense situation, the self-propelled artillery pieces were not recommended
where there existed counterparts of a towed variety. Table 4-11 describes
the main characteristics of the artillery weapons examined.

" 0 i (U)' .(‘Tablc‘ 4-- II e ey e .o ’ P e el T T R TSy T B, AR e - RESTIRES
TUBE ARTILLERY |
\ Sustained | Weight |
Type Range Rate of Fire Lb., Cost
r _
'105mm M101Al Towed 112,330 yd {IE) 1,7/mm 4,980 $ 17,328
105mm M102 Towed 11,000 mi 3/min 3,140 49,735
15,000 mi
105mm XM164 | Lightweight -- N/A .- .-
Towed ' (Development)
' L
155mm M114Al Towed 14,600 mi 1/min 12,950 30,618 | .
155mm M123A1 Towed, 14,600 mi N/A 14,710 54,794 L._/ :
: Aux prop.
175mm M107 - Self prop. | 32,810 mi .5/min 62,100 131,493
8-inch M115 Towed 16,800 mi .5/min 29,700 65,784
| T NCLASSTFIED

For a 105mm class of weapon the M102 105mm howitzer is recommended for its
capability to accept extended range ammunition, high rate of fire, and
lightweight, despite its increased cost, The M114A1 towed 155mm howitzer
is recommended for a 155mm weapon over the M123Al because of the equal range
performance, lighter weight, and less ccst, No trades remain for either the
175mm or the 8-inch classes of weapons as only one item in each of these
respective classes are shown in table 4-1I, é‘a&h of the later weapons has

4esd ~ UNCLASSIFIED
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sufficient range to direct counterfire upon all the projected mortar thregts
and the rocket threat up thruugh the 140mm rocket.’ The 175mm gun has suffi-
cient range to counter the 200mm rocket threat. (U)

() Of the surface-to- -surface rocket artillery listed in the defense clements
catalog, only the Lance and llonest John are identified as having conventional
ordnance capability. Either of these weapon sysiems has sufficient range

I XM706 (Commando) and the various versions of the M113 APC, as ‘the XM734- which

" both function and cost.

(max:num range of the llonest John is approximately 92 km and of the Lance is '
¥ ts_except the Zsmnn

' rockets although the use of these hcapons appears rather costly.

——

() A wide variety of types of assault vehicles has been identified in the
catalog. Of these the full-tracked ccmbat tanks were considered too costly
and more vehicle than is required for base defense. The major requ1rem»nts -
for these assault vchicles are armor, reliable transportation for reactxon
forces and patrols, and antipersonnel weapon systems. The vehicles which |
fulfill the requircments at a reasonable cost are the 4X4 zrmored car

i
|

has firing ports built into. the vehiele. . Thex 106 is copeebally ‘
because of its low cost ($13,000) and is a wheeled vehicle which can be |
driven around the base without tearing up the roads as would a tracked vehicle.
It can also be driven on punctured tires as the sidewalls of the tire are °
sufficiently strong to support the vehicle.

(U) Recormendations on the aerial weapons systems were strongly dependent.
on the aircraft on which they are mounted and on the mission requ1rements.g
For these reasons these recommendations will be given in section IV. i

|

CANDIDATE AIRCRAFT

(U) - With the large inventory of aircraft to select from and their various
characteristics and capabilities, the level of analyses performed here wer
intended to provide representative aircraft for each of the missions defined.
As representative, they may be replaced by suitable substitutes, consideripg

(U) Five basic aircraft missions have been identified which cam contributc

“"to the overall defense and security of an installation dgainst grovnd attack, ™

For the purpose of this study thesc missions were defined as follows.

1. Reconnaissance/Surveillance: The fumction of observing a defined
section of terrain for the purpose of detecting activities on the
ground which may directly or indirectly effect the safety of the
installation.

h}

¥on
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2.  ldentification: The task of detemmining with some level of certaiqu_
that the dctected activities pose a threat to the installiation.

3, Strike: The function of bringing to bear sufficient firepower to
destroy or otherwise negate the threat posed vy an identified
enemy force. '

4. Command, Control, and Communication (C3): This includes the two
functions of (a) acting as relay station for signal from Lemote
ground sensors to the Central Sécurity Control, and (b) ) -oviding
a means of coordinating localized ground activities and directing
action against the enemy. . ' ' !

i

5. Airmobile Reaction; This is the function of transporting troops |
from their alert staticn to the :zene of enemy activity. (U) :

(U) The process by which candidate aircrait were selected is shown by the
following serics of matrices.  The first of these, table 4-III, shows the w ;s s
aircraft requiremencs considered as sigmificant for eaclt of the migwiens. AT
Aircraft types (series) identified in the column on the right appear to be

the most suitable for the missions. :

(U)  The similarity of aircraft requirements for the recomiaissance/
surveillance mission and the C3 mission allow for compariscn of both on a
single matrix, table 4-1V, Four candidates were selected in order to be
assurcd by covering the payload requirements that might be expected in either
mission. High endurance for each of the payload classes was the second
factor for the final selection. :

(U) For the identification mission, table 4-V, one fixed wing and one
rotary wing candidate aircraft were selected. The possibility of having to
make a direct rather than remote (sensor) identification was the reason for
the inclusion of the helicopter. :

) Fighter and large attack type aircraft were intentionally omitted from

the strike mission matrix, table 4-VI, for severa! reasons. The primary
reason for this omission was the apparent inefficiency of using such highly
sophisticated aircraft to maintain a strike alert status when they could be

was that the general tyﬁes of engagements expected were better suited to a
slower ordnarcc platform with, perhaps, a longer time on-target. j

e . |
(0 Aircratt with conventional engines were also eliminated from use in a
ground alert capacity because of their longer reaction time as compared to

a gas turbine. The UH-1D was selccteq as the prime ground alert candidate
since it has a wider range in its ordnance carrying capability as compare?
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(U) Trable L-IV

1

AIRCRAFT

R R ]

CARGO
CAPACITY

ENDURANCE

T

ALL
WEATHER !

i i —

REMARKS

ATRCRAT COMPARISON - RECONN./SURVEIL. AND C3 MISSIONS

*Hed-ﬂvy payload

C-1d3R

¢-130E

19,500#

14.3 Br.

U-1A

U-3A

5.2 Hr.

— i e

C-TA u ooo¢ 9.0 Hr. Yes |

C-kTD 7,0004 8.5 Hr. Yes T

C-119 13,0004 0.6 Hr. Yes
11,0004 13,4 H, Yes

Yes I % Heavy payload

Limited

" e -r--—-

U-6A

Limited

_}.7 Br.
3.3 Hr,

Yata ™

9.0 Hr.

Limated

}

"U-10D
0-1c
0-28

7.5 Br.

Limited |

5.0 Hr.

7.9 Hr. |

" Limited .

No.

. - e

* Light payload

£ = v —————r Ao — w1

* Med-light payload

_ . . —— 8 i o '
V=1C - Appobw# i L.0 Hr. , xeﬂ i
oV -10A 8504 3.6 Br. | Yes f
[ RB-47_ None 7.5 Hr, © Yes © Over Size
RB=5T None 8.75 Hr. Yes Over Size
RB-66 Appro, 4.8 Er. Yes Over size
4, 000# _
i 10,0004 8.7 ur. Yes Over Size

| RC-130

# Candidate aircraft

4-58
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S Volume V
(U) Table k.v
AIRCRAFYT COMPARISON - IDENTIFICATION MISSION
PERSONNEL 1 A |

AIRCRAFT | ENDURANCE TRANSPORI‘ ~ HELICCETER WEATHER | REMARKS

U-1A 5.2 Hr. 10 Pass. No Limited | Over Sized

U-3A 5.7 Fr, 3 Pass. No Limited

U-6A 3.3 Hr. 5 Pass. | No. Limited a

U=-TA 9,0 Hr, 1 Pasa, | No. Ne

U-10D 7.5 Hr, 5 Pass. Xo Limited

0-1C 5.0 Hr. 1 Pass. No No

0-2B 7.9 Hr. 3 Pass. No Limited | #

el 5.0 Hr. 1 Paas. No Yes '

OV-10A | 3.6 Er, 1 Pass. Ba L Yes o

UH-1F 3.1 to 5 to Yes Yes ]

2.9 Hr. 10 FPass.
SH-3A 4.9 Hr. 12 Pass. Yes Yes - Over Sized
(Est.)

CE-3E | 5.9 to 7't0 -

‘ 3.1 Hr, 25 Pass. Yes Yes Over Sized

UE-13D ‘2,0 Hr, 3 Pass. Yes Yes

{Approx.) ' _

UB-19B .7 Er. 10 Pass. " Yes Yes Lov Endurance
(cE-21c | 2.5 Hr. 20 Pass. | Yes . | Yes Over Sized
78-370 3.0 Hr. 20 Pass. Yes ‘ Yes Over Sized

UR-4 3¢ 3.1 Hr. '3 Pass, Yes Yea

CH-47A. | 1.9 Er. 34 Pass. Yes Yee | Over Sized
CR-53A 1.7 Er, 38 Pass, Yes Yes Over Sized J

... % Candidate aireraft : . S
¥ K,
. UNCLASSIFIED - 4250
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(U) Table 4-VI
AIRCRAFT COMPARISON - STRIXE MISSION
WEAPONS _
AIRCRAFT PAYLOAD-TYPES ENTURANCE REMARKS
3004
AT-3TD G,B,R,N,ED .6 Hr,
36004
OV=10A 0,B,R,N,GD,F 3.6 Hr. # Alert (Alt.)
T000#
AC-47T g, F,L 8.5 Hr. # On-Station 1968-1969
) o.19,500# T . R
AC~130 G, F, L . b3 Br. # On-Station 1970 and subs | ©
21004 2.0 Er.
AE-lG G,R,GD (E'tl )
8000#
AH-56A G,aD 3.0 Hr.
Looo#
UE-]-D G,R,H,GD;L- 2-0 Hro 'Alert
# Candidate Aircraft Key
¢ = Guns -
~ B = Bombe
R = Rockets
N = Hapalm
M = Missiles
GD = Grenades
F = Flares
L = Lighte
\,‘.';, 5 [
UNCLASSIFIED
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to the other two helicopters. A sccond reason is that it could be used in.
the Jouble capa-ity of transporting troods and as a weapons platform. . The
use of a helicopter has an advantage over a fixed-wing aircraft on the alert
stribte mission through its independence from runway traffic problems both
on 1n1t1a1 scramhle and for turnaround servicing., (U) :

(U) The helicopter was the only type of aircraft cphsidered'for the aifé,w’fil

mobile mission, table 4-VII, Selection of a single candidate from those
listed in the table was deemed too restrictive because of the number of

. troops which might be employed in an airmobile action. For this reason

two sizes were selected based on passenger carrying capability. Cargo
capacity was the final factor used in selecting the candidate for each of

_the passenger categories. The relatively larger cargo capability of the
Ull-1F and the CH-47A allows for more efficient support of the troops once
- the action has begun.

'CANDIDATE DRONES

(U} There have been only two drones identified for possible use in the
defense of bases. While there might be some disadvantage to the use of
this type of air vehicle at night, tie-in with a radar position monitoring
system could result in a credible system, Since one of the drones is fixed
wing and the other is rotary wing, they have both been included as .
candidate elements,

CANDIDATE BALLOONS

(U) Recommendations for balloon-type airborne platforms are a direct function
of the type of cquipments to be placed on hoard the craft and the operational
requirements of these equipments, For this reason the selection of a balloon-
type airborne platform will be delayed until a specific combination of
equipments with their respective requirements is to be evaluated (task IV).

It should be noted, however, that the use of tethered balloons could pose a
serious flight hazard.

(U) The only ground vehicles recommended for direct application to the
immediate hase defense requirement are those recommended under “Section I15-
WEAPONS, Assault Vehicles." None of the ground vehicles in Section VII are
ammored and are thus not considered as desirable as armored vehicles,

K
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(U) Tuble 4-VII

AIRCRAFT COMPARISON - AIRMOBILE MISSION

. | PERSONNEL
- AIRCRAFT | CARGO . TRANSPORT REMARKS
UR-1F LOQO# Sling 10 Paas. . # For smal) force deployment
2sk54# Internal

SH-3A 24004 Internal 12 Pass.

(Est.)
CH-3E 8000# Sling 25 Pass.
: 5000# Internal

UH-19B | 20004 Sling 10 PasBs.
. . la7504 Intermal |

CH-21¢ | 4500# Intermal 20 Pass.

CR-37C 70004 Internal 20 Pass.

CH-LTA 13,0004 Sling 33 Paens. # For large force
| 10,0004 Internal Sling for Cutsize cargo

CH=53A 8,0004 Internal| 38 'Paas.
12, 7¢0# Overload 1

. # Candidate aircraft

UNCLASSIFIED
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o GROUND PLATFOR :

o () The selection of a suitable ground platform was
airborne platforms, a direct function of the require
to be supported. For this reason selection was

» as was the sélcctibn':of :
ments. of the equipment 91
delayed until specific .

LR applications were proposed in the design piocess. The use of towers of 'anyﬂfi
o ) ) - considerable height would have the disadvantage of Posing a distinct [light g
; hazard, - : R S oTe

REVETMENTS AND SHELTERS

: (U) Numercus aircraft revetment concepts have been described in the defense - j. -
elements cutalog.  Table 4-VIII summarizes the protection levels afforded by
each of these methods. From the Standpoints of construction time, cost,
protection level, minimm maintenance and versatility, the Armco Steel Bin
Jooeeewcoo .. ... | appears to be the begggene_:a]-.purpose aircraft TOVEIMeNt . v
" .. ) mu ‘. - o - . — - Wt e -. - —_'—__-_—_—-_‘t-__"_* e Do . - T-Z_” :
- i
L:" - '
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——-(U) ~A sumary of the protection levels afforded by the aircraft shelters
cataloged are given in table 4-IX. The Wonder Arch appears to afford a
reasonable amount of protection for a relatively simple type of construction ;
requiring minimal equipment and construction time. It is estimated the cost -
will be low compared to the other shelters affording comparable protection.
The Wonder Arch will afford better protection if equipped with amored doors,
nylon hlanket doors, or some similar protection over the ends of the shelter.
these tend to increase cost greatly, -however, and pose probiems .in operating
under field conditions. - - - : S

(U) Table 4-X surmarizes the protection characteristics of the personnel
shelters cataloged. None of the listed personnel shelters were rated as very
desirable, The AAI personnel shelter affords no protection from direct rifle
fire or delayed fuze mortars or rockets. ' The WES Newmark Arch is a timber
construction requiring considerable lahor to construct and considered not a -
very good building material for the SEA environment. The WES concrete arch
is a precast concrete structure that will protect against the 155mm howitzer
ST T T but is logistical difficult and expensive to transport to _the air base and T
install. A simple shelter like the Wonder Arch with end protections is S ] :
- recommended for u personnel shelter. . The.structure.could.be sized to fi n :
the specific requirements of the base. '

M) Table $-1x ..

e i ok Ak i e moprer
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(1)} ‘Barriers in general are of little use in base defense other than simple’ i
boundary delineation if they are not paired with a detectior system such that i
the momentary. delay encountered h?“fﬁé”ﬁ?m?‘Wﬁ“— breaching the barrier

can be utilized to ready and posxtlo nsive forces to counter the attack.
A secondary use of barriers be_to prevent spoofing of sensars hy

animals accidental penetrations by friendlies,

(U) For barriers, a multiple-strand cattlc fence just outside sensor
detection range (either with or without a chicken wire skirt, dependmg on

sensor_spoofing characteristics Malsl_u_m_cgmn:lei “This serves ]A/

as an oute Tier for boundary and to prevent accidental

friendly penetration and false alarms from animals, Inside any sensor '

‘detect;ion area, a triple concertina fence paralled by 20-meter-wide arca ]’

of caltrops at u density of 85 len rier is recomepded |
for—an-Impediment..,

The later combination of concertina wire and caltrops

- would serve to delay ‘the penetration as well as to mf—l-ac:._an_gﬂimal.ﬂwm

in;uries to the 1ntruders.

—_—
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ELEMENT COST HATA

GINERAL AFPROACH -

(U} The basic approach was to'develop the initial investment and annual
combat operating costs for each air base defense element (cuuipment or -
weapon item), in order to permit calculation of total costs for any mix.
The costs for cach clement are a per-item slice, including costs for the
material,. for its direct manning, and for the required command, support, and }/(-
overhead. : ' 0

() The per-item cost slices have been estimated in tj-'b diffe-2nt ways,
depending upon whether the item is or is not the primary weapon of a
- military unit organized for the purpose of operating and .urporting that
. weapon, : : : ‘

s mmr — T —

e

COSTS FOR OnHERHE(\iJIP,\E.‘.TS ) ' RS

(U) Comparable cost slizes for the other types of elements, such as detectors
and radars, were derived iifferently, since therz exist no military units
organized solely to operate such individual items. In the case of these
elements, the per-item cosis have been built up as the sum of the costs for
the material, for the direct mamning, and for the command and support

DIRECT MANNING *

(" The total mumber of direct personnel, or operators, r:quired pur item
(ex:lusive of command and support personnel) was esiimated as four times
the number of duty posts, inasmuch as these equipmests are to be manned

$4
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NA-08-72
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continuously, 24 howrs per dov,  Reference | indicates that "after altowing

for average absences for illness, training, other orgmnizational duties, '
ete.” a fuctor of four would mean that each operator would be at iis primary

duty post for about 51 hours per week, For 40 hours per week, the factor

would increase to about five, while for 60 hours, the factor would drop

to about 3.1, (-

(U} As indicated in table 5-1, the batallion personnel total 881, The /(
"indirect," or command and support, personnel include ali in the headquarters,

and headquarters company, plus about 35 men (11 in company headquarters,

plus 4 platcon leaders, 4 platocn sergeants, and 16 squad leaders) in each

company, leaving about 133 men per company, or 532 for the battalion, as

"direct" personnel, exclusive of command support,

h®

[73)
4
ta
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BATTALION OR( WNIZATION AND EQUIMMENT

TOE:

7-S5T Infantry Battalion,
Airmobile Division
“(ARCOV)

o N

881

G 200

VEHICLES

10 Trk 1/4-Ton

20 Trk Util 1/2-Ton
2 Trk 3/4-Ton

6 Tlr 1/4-Ton Amph
2 Tir 3/4-Tcn

Z Veh Util 2-Wheel

Source: Reference 3

|

. RTFLE-

1681672

WEAPONS

37Mg 7.62mm
16 Mort 8irm
106 Lchr Gren d0mm
1 Rifle 1cemn
67% Rifle 5. Somnm

197 Pist

ol .45 cai

L
L

COMMUNICATIONS
LQUIPMENT

2 AN/GRC-106 -
1 AN/GRC-125
72 AN/PRC-6
90 AN/PRC-25
3 AN/PRC-47
1 AN/\RC-24
2 AN/VRC- 49
1 AN/ARC-122

5-3
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ELIMENT COSTS

() Costs for clements were computed on individual worksheets. Computed

" - data are swmarized in’the following 9 pages which comprise table 5-117.7 R
[ .
. i
&
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o8
FOREWORD

(U) The "Defense Elements Catalog" contsins descriptions of the defense
elements considered in the development of preliminary air base defense system
designs, Items considered for base defense are listed in the Teble of Contents.
Some are not described in this appendix but, rather, reference is maie to this
description in a few official publicaticns. This was done to avoid repetition
of voluminous officisl descriptions and cataloging previously completed by

various government agencies. Only those items for which technical data vere
_obtainable are listed in the. cat-log..._¢MU~~q“_. p— I

(U) For the user’'s convenience, an outline of the sections contained in
this lppendix is presented below.

DEFENSE KLEMENT CATALOG

OUTLINE
Section _ _ - Page
A-T " GENSORS A-1-1
A-II | COMMUNICATIONS A-2-1
A-III  vEAPONS ' A-3-1
A-TIV AIRCRAFT ' A=lied,
AV BALLOOKS A-6-1
A-VID - QROUND VEEICLXS : A-T-1
A-V1IX GROUED PLATPORMS A-8-1 |
A-IX ' REVETMRNTS AXD SEELTERS A-9-1 0 K/
AX BARRIERS A-10-1
A-XT SUPPLEMCHIAL TEFENSE ELEMERIS A-21-1

UNCLASSIFIED Al
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LEFENSE ELEMENT CATALCG
TAELE OF CONTERTS

SECTION A-I - SENSORS

CHREMICAL SENSORS

XM-3 G.E. Amonis Sniffer System (Urea)

CONTACT SENSORS

- AN/GSS-9
Perigard

Intrusion Detector and Alarm

ELECTROMAGNETIC SENSOPB

DBB-1 Ground and Shipbosrd Electromsgnetic Intelligence

Direction Finder

DFG-RC Shipboard and Ground Electromagoetic Intelligence

Direction Finder

MACNETIC SENSORS

A-2 Magnetonmeter

AN/ASQ-3A Magnetic Airborne Detector
GFZ Apkania Torsion Magnetometer
CM-102 Portable Magnetometer

GV-3 Portable Gecmagnetic Variograph
M-LgA Portable Magnetometer

M-500 Ground Portsble Magnetometer
MCID System

MDI Magnetic Intrusion Detection Byutem L

MPa1 Fluxgate Magnetcmeter =
990 Metsl Detector

RADAR

AN/APQ-86 (XB-1) Side looking Airborne Rldar - BLAR
AN/APQ-9T (XE-1) Surveillance Radar ,
AN/APS-T3 SLAR X-Band Radar

AN/APS-85 Airborne MT Surveillence Redar \SEAR)

AN/APS-94 Alrborne Long ‘Range Side-Looking Burveillance

Radsr

AN/APS-9T Airborne Terrsin Avoidance and Ground anping

AN/cPS-9
AN/DPFD-1.
_AR/DPD-2

A-1i1

Relar

Weathar R:lar

Airborne High Resolution RTI-SLAR
Airborne Surveillance Radar

CUNCLASSIFIED

A-1-1 '

Page

A-1-3
A-1-b

A-1-5
A-1-§

A=1-T

_A-1-8

A-1-9

A-1-10
A-1-11
A=1-12
A-1-13
Aslell
A=l-1%

A-1-16

A-1-1T

A«l=19
A=1-20
A-1-21
A-1-22

A-1-23
A-1-24

A=1-25
A-1-26

AT
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RADAR (Continued)

AX/DPD-3 Shortrange, Lightveight, Burveillance Mapping
Redar

AN/DPD-4  High Resolution Airborme Surveillance and
Mapping Radar

AN/MPQ-4  Trailer Bcused Bcttlerield Raday

AN/MPQ-10A Counter Mortar Radar and Track

AN/MPQ-29 Radsr Control System (Drome)

AN/MPQ-32 Counter Battery Radar

AN/MPS-23 Prescun Three Dimensiooal Sesrch Radar '~

AR/MPS-29 (XE-1) Ground Bssed Bsttlefield Surveillance
Radar

AN/PPB-4  Lightveight Han-Portlble Battlefield Surveillsace

Radar
AN/PPS-5 Ministurized Battlerield Surveillsnce Radar
RAIDE I apd II
'AM/PPS-6  Man-Portable Bsttlefield Surveillance Radar
AN/PPS-T Man-Portable Battlefield Surveillance Radar
AN/TPH-8 Avionics Radar
AN/TPQ-28 Counter Mortar Radar
AN/TP8-21 Packboard Battlefield Surveillance Radsr
AN/TPS-23 Battlefield Ground/Alr Burvetllance Radar
AN/TPS-25 Truck Transportable Battlefield Surveillence
Radar
AN/TPS-30 Personnel and Vehicle Datection Ba&ar
AN/TPS-33 Man-Portable Rader Set (MTI)
AN/TPS-45 Hand Held Short Range Radar
AN/7TPS-50 Radar Manpack
AN/TPS-5k ' Radar '
AN/UPD-3 Reconnsissance Bensors for Manned Aircrurt
AN/UP3-1 Gap Filler Radar (Part of '12L)
AB/UPW-1  X-Band Burvei}lanco Radar

LoAnticlutier Radar -~-Ground Paged. o e

Continuous Wsve Combat Surveilllnce Rndlr
Correlation Rader for Combat Surveillance

CW BLAR (Bide Looking Airborne Radar

0-1 Microvave Motion Detector (Radar

Mark II Colidar Rangefinder {(Leser Radar)
Omni-Directional Mortar lLocating Radar

Peek Readar - Ground Baged

TADAR - Tactical Ares Defenge Alerting Radar

Tvo Pound Radar Mcdel 1019

Porvard Area Alerting Radar = FAAR

AN/AAR-26 (XE-1) Microvave Surveillance Set - Radiometer
AB/AXT-18 Data Link Transaitter

AM/AFX-6 Alrborns Radar Identification Set
AN/APX-bih MARK X (SIF) Ideatification Equipment
AM/APX-68 (RP-TL4/APR-68) Identification !quiplent
AN/GPX-37 Battlefisld Radsr Interrogator
AN/CFi-38 Battlefisld Radar Interrcgator
AN/GPX~-40 Battlefisld Radar Interrogator

UNCLASSIFIED

NA-08-72
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?nge '

A-1-28

A-1-29
A-1-30
A=1=31
A-1-32
A-l-33

hw?ﬁA.l.Bkwm,hfw,m

A-1-35

A=l=38 .
A-1-37
A-1-38
A-1-39
A=dl-l)
A-l-41
A-1-42
A«l-L3
A~1~Li4

A=l=hs
A~1-h§
A-1-47
A-1-48
A-1-h9
A-1-350
A=1-5)
A-1-%2
A-1-53

A-1-55
A-1=56
A=1-57
A-1-58
A=1-59
A=1-60
A=1-61
A-1-62
A=1-53%
A-1-6k
A-1-65
A=1-66
A-1-67
A-1-68
A-1-69
A-1-T0
A=1-TL
A=1-T2

A-1i1
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RADAR (Concluded) - Page
A%/PS5+9 Battlefield Ideatification Equipment A-1-T3
AN/TXQ-2 Dats Link Ground Receiving Station A-1-T4
AN/TPX-26 AN/TPS-1D Rader Interrogator A-1-T5
AN/VPX-2 Battlefield Vehicle Trsneponder A-1-Té
Interrogator for AN/MPS-23 FRESCAR Radar A=1=-T7

" Interragator for AN/TPN-8 Redar A-1-78

Miniaturized Video Processor ' A-1-T9

" SBISMIC SENSCRS

AN/PSR-1 | A-1-81
CJ-12 Selsmic Amplifier System ' A-1-82
Stet A-1-83
"GSC-9D Sub-Ministure Low Frequeacy Digital Grade Geopbone A-1-84
HS-J Sub-Miniature Low Frequency Geophones A-1-85
HS-1 Miniature Land Reflection Geophones A-1-84
RAM A-1-87 .
SADS M 1.55 Selsatc Device A-1-83
SID X-150 A A=1-89
§1D X-20 A-1-90
WAS A=1-91 -
WM-4O Wall Microphone (Setsmic) A=1.92
ACOUSTIC SENSORS )
AMR/GTC-1 Flesh Ranging Set A=1-93
P AN/TRC-20 Acoustic Sound Ranging and Communications System  A-l-9%
Lo GR-8 Gunfire Locator A=1-95
t Detector Kit Ground Fire - Non-Directional Aircraft Mcunted A-1-96
AN/GYK-501 A-1-97
AN/THRS-5 Sound Ranging Set A=1-98
‘ X-80NAD Acoustical Detector Hortar Locator A=1-99
e AN/ PPS<2 (XB-2) - - e Rt C% ' {+'s St
Ultrasonic Radar (Acoustic) A-1-101
WM-G0 FM Wireless Microphone {Sonic) A=1-102
™-805 : A=1-103
AX/THS-3 A-1-104
VISUAL SENSORS .
M/UVS-J. Visuel Surveillance System (Visu#l Airborne '
Target Locator System (VATLS) A-1-105
Flast Detector, Visual : A=1=106
Night Observation Device {Fassive) : A=1-107
Kight Vision Goygsles A=1-108
Observation Telegoope _ A-1-109
Pigeons L . C . A-l-110 .
Starlight Scope ’ A-1-111
Starlight Scope for .50 Caliber Machine Qun - ' - A-lel12
Television - Real-Time Remcte Surveillance A»1-113
Low Light Level Television - LLLTV {Dalmo Victor) A-1-114
Lov Light Level Television - LLLTV (Bughes) A-1-115

A~iv
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THERMAL AND INFRARED RADIATION SENSURS.

AR/AAR-9 (XA-2) Alrborne Infrare” dystedm

AN/AAR-14 Airborme Pugsive Infrared Reconnsisssnce Device
AN/MR-19 {XH-1) Airborpe Infrarzd Mapy=r (Passive)
AN/AAS-5 (XE-2) Airborne Infrared Systea

AN/AAS-14 Detecting Set lafrared

AN/GAD-1 Flash Detector and Ground Based Image Scaoner
AN/GAB-6 Flash Detector, IR -

AN/PSS-6 Terrestriel Target Detecting Set

- AN/UAS-4A Detection Bet Infrared - Atrborme =

AN/YAS=4 Iafrared Surveillance Syptem
AN/VAS-4 (XE-1)} Infrared Surveillance System (OV-1C)
Alrborne Infrared Speclrometer

Barnes Engineeripy Intrusion Detector
EVE - Forward Looking IR - FLIR

E33R2 LOPAIR Toxic Agent Alam

Forvard Looking IR (FLIR) 830-B

IP Cubes

lofrared Thermometer

Microwave Mapping Radiometer

Model SG-4 Spectrophotometer

Model 5P-8 Spectrophotometer

Model 703 Infrared Spectrophotometer

Binoculars

IR Binoculars

M-18 (1R) Binoculsrs

Night Onservetion Device (Medium Range)
¥ight Obser.ation Device

Night Vision Binoculars

NA-68-72

Volume V

 Page

A-1-117
A-1.118
A=1-119 -

A=1-120

A-l-121
A-1-122
A-1-123

g tes

A-1-126
A-1-127
A-1-128
A-1-129
A-1-130
A-1-13)
A-1-132
A-1-133 -
A-1-134
A-1-135
A-1-13C
A-1-137
A-1-138 "

A-1-139
A-1-140
A-1-1L)
A-1-142

A=lell3

_.Monocular Dévices (IR) - oo oo —

Eand Held Night Observation Device

M-5800 Ultramcdern Gpyscopa

PAVD VWeapon Bight

Bniperscope

T1 Weapon 5ight M9903 for Nib Rifle - Infrared
AN/PAB-6 Matascope ‘
AR/PAS-5, T-T Xatascope : &4

Periscopes
.44 Gu ners Periscope
LY

Other IR Sensors

. ¥=16 Rifle Aimer .
. sifeal Time IR Televimion lIL -

UNCLASSIFIED

A-1-1L5
A-1l-1L6
A-1-147
A-1-_48
A=1-149
A-1-15%0
A-1-151

A=1-153

A=1-155
h-1-156

A=¥
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VISUAL SENSOR ALDG - ILLUMINATORS
Astrr:lux Lite

Li ht Suvurce
White Night Portable Construction Light (LJOO Sertes)

XENON Scarch Light
13 Juch Search Light
3) Inch Search Light
=9 Inch Search Light
apmpe
Laser Beam Detector
Laser Ren.e Finder AN/GVS3
Laser Tar,et Recosnition System (LTRS)
UNCLASSED SENSCRS
Gamma Hadlation, Mass Measuring
SECTICN A-11 - COMMUNICATIONS
CCMPATIBLE COMMUNICATIONS SETS

AM - Radio Teletype {RATT)

AN/GRC-19

AN/GRC-2%

AN/GRC-L¢

AN/GRC-10"

AN/GRC-103

AN/GRC=122 .
AN/GRC-142

ramem -ﬁm/'rac'gl e e i amie <2 @ 3t = i R S
AN/VRC-29

AN/YSC-1

AN/VSC-2

AR/VSC-3

AM - EF Radio {Vaice and CW)

AN/ARC-Sd ¥. 6
AN/ARC-65
AM/ARC-95
AN/ARC-98
AN/ARC-102
AN/GRC-13
AN/GRC-bY
AR/GRC-109
#N/GRR-S
AN/PRC~UT
AN/ TEC-E2

A-vi UNCLASSIFIED

Jage

A-1-157
A-1-148
A-1-159
A-1-1£0

hel-ld

A-1-1C

A-1-153

A-1-165

A-3-16€
A-1-16T

A" l"' l€|9




AN/PRC-~Th
AN/TRC-TT

M; VHF Voice Radio

- AN/ARC-27
AN/ARC-L45

AN/ARC-51
AN/ARC-55

AN/GRC-27
AX/FRC-41
AN/TRC- 32
AM/TRC-68
AN/VRC-24

'UNCLASSIFIED

AM - HF Radto (Voice and CW) (Concluded)

. AN/PRC-64

Emergency and Survival Radio

AN/ARC-63
AN/URC-1
AN/URC-10

FM « Yoice Radio

AN/ARC-54
AN/ARC-13)

AN/GRC-125

AB/GRC-160
AN/GRC-161
AN/GRC-162

© AN/PRC-6

AR/FRC-25
AN/PRC-35

AN/FRC-T0
AN/PRC-T7
AM/PRC-T9
AN/PRC-80
AX/VRR-9

AX-PRT-4

AB/VRC-12
AN/VRC-43
AX/VRC- bl
AR/YRC-45
AN/VRC-46

UNCLASSIFIED
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Page

A-2-26
A-2-27
A-2-28

A-2-30
A-2-31
A-2-32
A-2-33

A-2-35
A-2-36
A-2-3T
A-2-38
A-2-39

A-2-41
A-2-42
A-2-43

A-2-45
A-2-46
A-2-47
A-2-48 -
A-2-49

_A=2-50 -

A=2-51

- K=p-52
_AeRe03
A-2- 5k

A-2-55
A-2-56
A-2-5T
A-2-58
A-2-59
A-2-60
A=2-61
A-2-62
A-2+63
A-2-64
A-2-65
A=2-66
A-2-6T

A-2-68

A-2-69

A-yil

e A‘abﬂﬂ, L S g et



NA-68-72
Volume V

UNCLASSIFIED

FM - Voice Radio (Concluded)

AN/VRC- 54
AN/VRC-64
AN/VRC-65
AM/VRC-66

Micrcwave Redio and Radio Terminal Equipment

AN/FRC-39

AN/MRC-85

AB/MRC-98

AN/TRC-24 : :
AR/TRC-66 and 664

AN/TRC-129

AN/TRC-132

Sets Not Grouped for Compatibility

AN/ARC-T3
AN/PRC-138
AN/TRC-b7

SECTION A-III - WEAFONS

A-vifi

IRDIVIDUAL WEAPONS

CARBIRE, CALIBER .30: Semisutomatic Ml
CARBIKE, CALIBER .30: Automatic M2

QUIDED MISSILE STSTEM: Aerial Training (REIEYE) -

LAUNCEER, GRENAIE: M76 for ML Rifle
* LAUNCEER, GRENADE: LOmh M79

LAUNCEER, GRENADE: 4Omn XMLLS for Rifle SM16EL
 PISTOL, CALIEER ,45: Automatic MIOLIAL w/Hip . ... . .

Holeter
RIFLE 5.56mm: M6 ‘
RIFLE CALIRER .30: ML
RIFLE CALIRBER .30: Snipers M1D
RIFLE 7.62mm: MLk

SBOTGUN 12 GAUGE: Riot Type, 20 Inch Barrell

M5204
SUBMACHINE GUN CALIEER .45: M3AL (M3), .

MIRES
MINE, ARTI-INTRUSION: Warning XMik

MINE, ANTIFRRSONNEL: KNonometsllic MLY
MINE, ANTIFERSONNEL: MLO

. MINE, ANTIFERSONNEL: ML8AL (Claymore) =~
#* See "Refergncgs" for reference code

UNCLASSIFIED

Page

A-2-T0
A-2-TL
A-2-T2
A-2-T3

A-2-75

A-2-76
A-2-TT
A-2-T8

s .A-,Q;?g—u. st e A s i

Location
of Item
Degeription®

A-2-80
A-2-81
A-2-8

A-2-84

A-2-85
A-2-86

nge

A-3-1
A=-3.2

A-3-3

A-3-b

A-3-3

A-3-6

A-3-7

A-3-8



AN

MIKES (Concluded)

UNCLASS IFIED

MINE, AXTIPERSONNEL: Nonmetallie M25

MINE, ANTITANK:

M5

MIKE, ANTITAEK: Noametallic M1G

MINE, ANTITAMNK:
MINE, ANTITANK:

M2l

System M2l

CREW SERVED DIRECT FIRE FORWA:. AREA WEAYONS

LAUNCEER, GRENADE: LOmm SM172
LAUNCEER, GRENAIE: LOmm XMLT5

“"LAUNCHER, ROCKET: 66 Antitank vaocket Mpe T Rl
3.5 Inch M2CL1IBY (M20, :
M20AL,

LAUNCEER, ROCKET:

M20B1)

MACEINE GUN 7.62mm: Light Flexible MO
MACIINE QUH 7.62mm: Light Vehicle M73
MACHINE GUX T.62mm: Minigun

MACHINE QUN CALIBER .30:

MACHNIX GUN CALIEER .50:

MACEINE GUN CALIEER .50:

MACHINX GUR CALIEER .50:

MISSILE BYSTEM,
MISSILY SYSTEM,
MISSILE SYSTEM,
MISSILE SYSTEM,

MISSILY, ANTITANK:
MISBILE, ANTITANK:

ANTITARK:
ANTITANK:
ARTITANK:

ANTITANK:

Mount M2
Heavy Flexible:
Ground Use M2

Heavy Fixed Vehicle

M35
120mm (S5513.)
130mm (ENTAC)
TOW

MAW, Guided (DRAGON)
MISBILE, ANTITANK: Guided, n/mm 120mn WH

(s811B1)

Guided, N/EEAT 130mm WH

(ENTAC

)
Guided, N/EBAT 1hOms WH M2

RIFLE, RECOILLESS SOmm: MS7

-RIFLB, . RECOTLLESS - 106m: ..

MAOAL On Mount MJ9 - - —

RIFLE, RECCILLZSS 120wmm: IXMLOSE1 HAW

CXEW SERVED FORWARD SUFPORT WRAPROES

.CARRIER, MORTAR 81za: Pull Tracked MIOGAL

CARRIER, MORTAR 107mm:
GUR, mmm ARTILLERY:

VULGAN
GUX, ARTIATRCRAFT ARTILLERY: 20ms Towed XIQ67

Self-Propelled MLOGAL
?o-u sp)xx 163

‘QUN, ANTIAIRCRAFT ARTILLERY: LOumm 8P uhau
GUN, ANTITANK: 90n 8P MS6

w2 (K09) On Mount
W29 Oun Mount 23A1

MORTAR EOoms:
JORTAR Olmx:

MORTAR 10Twa: M30 (4.2 Inch) on Mount MR4AL

MORTAR 107 -

# Bee "Referenceg”

W58 Towved W/C
for refersnce code

UNCLASSIFIED

Light Vekhicle M3T
Heavy Fixed Vehicle

NA-68-72
Volume V

Description ,
Location® Page

A=3-9
A-3-1e
Ae3-1)
A-3.12
A-3-13

A-3-15
A-3-16

A-3-18

A=3-19

A-3:20
A-3-21
A-3-22

A-3-23
A-3-2h

A-3-25
 A=3-26
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MNA-68-72
Volume V

TUBE ARTILLERY

* HOWITZER 105mm:
BOWITZER 10%5mm:
HOWITZER 10%mm:
HOWITZER 105am:
- FOWITZER 105mum:
HOWITZER 15Smm:
HOWITZER 155om:
HOWITZER 155mm:
GUN 175mm: MLOT Field Artillery SP
BOWITZER 8 Inch:
BOWITZER 8 Inch:

GUIDED MISSILE:
LAUNCHER, GUIDED MISSILE: (CHAPARRAL) Air

LAUNCHER,
LAUNCHER,

LAUNCEER,
LAUNCEER,

LAUNCEER,
LAUNCEER,
LAUKCHER,

LAUNCEER,

GUIIED
GUIIED

GUIDED

ROCKET:
ROCKET:
ROCKET:
ROCKET:

ROCKET:

ASSAULT VEEICLES

ARMORED RECONNAISSANCE AIRBORHE VASSAULE VEHICLRE

M551

CAR, ARMORED:

MLIbAL

UNCLASSIFIED -

M1O1Al Towed

M102 Towed

Mi0b Lightweight SP

M10B Lightwelght SP

xmzh sp

M109 SP

MilrAl Towed

M123A1 Towed, Aux Propelled

M0 (203mm) SP
H115 (203mm) Towed

ROCKET ARTILLERY
{EAWK) Intercept Aerial b(j.EJ.

Defense, Carrier
Mounted
MISSILE: (HAWK) Zero Length
XM76E3
MISSILE: {KIKE HERCULES)
Monorail XM3&EL
MISSILE: (SAM-D)
115mm, Multiple, M9l
318mm (Little John) M3k
318om (Little John) XM32LJ
T62mn (Honeet John) Towed
M33
T€2mm Truck Mounted M386

Light 4 x L XMT06 B
""CARRIER, COMMAND AKD RECONNAISSANCE: Armored

CARRIER, FLAME THROWER: Diesel M132A}
CARRIER, MAROINAL TERRAIN: XM759
cmmn, MORTAR:

CARRIER, FERSONNEL: Full Tracked, Armored M113

Armored 10Tmm, MLOG

CARRIER, PERSONNEL: ' XMST1l
CARRIER, FPERSONNEL: XMT733

COMBAT VEHICLE: Mechanized Infant.ry xmsma
RIFLE, RECOILLESS m.nrw FULL TRACKED: NSO

(onros)
SWAT

TANK COMBAT, FULL TRACKED: 10%mm Gua MGOAL

(MBT)

'# See "References” for reference cods

A=X

g

- TUNCIASSIFIED

Description
Location®
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16
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. .ABSAULT VERTCLES (Concluded)
TANK COMBAT, FULL TRACKED:
TANK COMBAT, FULL TRACKRD:
TANK COMBAT, FULL TRACKED:

TANK COMBAT, FULL TRACKED:

AERIAL WEAFON SISTEMS

. Bomb, Demolitiom . . . ...

M8

UNCLASS IF|ED

152mm Gun MSCAERL
152mm Cun MPTTO
COIK Amphibious
Lightveight XMT20
Flame Throver :
M5TAL :

Borb, Fragmentation and Cluster

MIAZ Fragmentation Bonb Cluster
M28A2 Pragrentation Bomb Cluster

AX-M81 Pragmentation Hoxb
AN-M38 Fragmentsiion Efomh

Bowbs, Free Fall

GP Bombe - Unretarded

AN-M30A1
AN-MS5TAL
AN-MGLAL
AN-MESAL
N-11T7
MK-81

T MK-82
MK-83
MK 8%

GP Bombs - Retarded
MK-81 SHAKRYE I

MC-82 BEAKEYE I
M-11T7 Retarded

Bombs, Iﬁcendiael and Incgndiég :
¥ %

BLU-1/B and ELU-27/B Fire Bomb

ALU-10/8 Fire Bomb
FLU-23/B Fire Bomb

M35 Incendiary Bomb Cluster
M36 Incendiary Bomb Cluster
WiTAL SNAKR/Incendiary Bomb

#* Hee "Reforences” for refarsnce code

UNCLASSIFIED

Descripzion -
Location®

16

16

1T
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Yolume V-
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A-3- 54

A~xi



NA-68-72

Vplune v

AERIAL WRAPON SYSTEMS {Continued)

Bomb, Leaflet

ML292]1

Boab, Semi-Armor Piercing

M59AL

Bomb, Skip

Launchers, Rocket -

LAU-3/A 2.75" Rocket Launchers
LAU-32 B/A 2.75" Rocket Launchers

LAU-10/A 5.00: ZUN{ Rocket Launchres

" Mine, Aerial Land

MLU-10/B

Mimsiles, Air-to-Ground

* ZAGM-65/A MAVERICK (SOR 215 Intermediate)

ACM-12/B BULLPUP A

AGM-12/C BULLPUP B

AGM-U5/A SHIRKE -
AGM-62/A WALLEYE (SOR 215 Large)
ZAGM-A4/A HORRET (SOR 215 Small)

Munitions, Dispenser

"~ CBU-1A/A Anti-Personnel Minition

CBU-2B/A Anti-Material Munition
CBU-3/A Anti-Tank Munition

CBU-10/B (SAIZYE) Anti-Personnel Munition
ADU-260/B Anti-Personnel & Material Munition
ADU-261/B Anti-Personnel & Material Munition

CBU-11/A Emoke Munition

CBU-12/A Smoke/Incendiary Munition

CBU-13/A Smoke Munition

CBU-1L/A Anti-Material Munition

CBU-X Szmoke/Incendisry Munition (SUU-14
Dispenser & BELU-17/B Jungle Bomb)

CBU-XX Anti-Personnel Munition (Suu-1i
‘Dispenger & BLU-2L4/B Jungle Bomb)

CBU-XXX Anti-Pergonnel Mini Munition = -

(8UU-13/A Dispenser & "Dragontooth Mine")

#* See "References” ror reference code

A~x1i

UNCLASSIFIED

UNCLASSIFIED
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Description
Location#*
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UNCLASSIFIED

AERIAL WEAFOR SYSTEMS (Continued)

Munitions, Dispenser (Continued)

CBU-XOX Anti-Tank Mine unition (Dispenser
& Anti-Tenk Lend Mine)

5UU-2L (HAYES) Bomb Bay Dispenser (BLU-3B
Anti-Materisl Bomb or MiQ Anti-Personnel
Bomb ) .

TPIM Anti-Personnel Munition

ROCKEYE 11 Anti-Tank Munition
MK 44 1LAZY DOG Dispenser-Anti-Personnel

Pods, Cun

8UU-11/A T.62mn Gun Pod (Minigun)
8UU-12/A .50 Caliber Gun Pod
SUU-16/A 20mm Gun Pod

Other Hénmn Subsy_aten:s

ARMAMENT SUBSYSTEM, HELICOPTER CALIBER
.30 MG: Twin XQ

ARMAMENT SUBSYSTEM, HELICOPTER 7.062mm MG:
Tvin M2 (196E)

ARMAMENT SUBSYSTEM, EELICOPTER T.62mm MG:
Quad M6 (6214)

ARMAMENT SUBSYETEM, HELICOPTER T.62mm MG:
Door Mounted M23 (218§)

ARMAMENT SUBSYSTEM, HELICOPTER T.62mm MG:
Door Mounted Lightweight M24 (171#)

ARMAMENT SUBSYSTEM, HELICOPTER 7.62mm MG:
High Rate XM 27

* ARMAMENT SUBSYSTEM; EELICOPYER T.62mm MGi B

High Rate TAT 102
ARMAMENT POD, AIRCRAFT 7.62mm Mi: Minigun

W
POD, AIRCRAFT 20mm GUN: Gas
Driven X025 '
ARUIENT FOD, AIRCRAFT 20mm GUN: Ram Air
Turbinae X012 \
GUN, VULCAK 20mm: M6l e
GUN, VULCAN 20mm: UBAF-GAV-4, SM-130
CANNON, AUTOMATIC 25mm: TRW 6425
MACRINE GUN 30mmu: WECOM-30, XN 140
MACHINE QUN 30mm: Threa Barrel
ARMAMERT SUBSYSTEM, HELICOPTER, 7.62 MJ and
2,75 Inch ROCKET LAUNCHER: M5 ‘
ARMAMENT BUBSYSTEM, EXLICOPTER, T.62 MJ and
2.75 Inch ROCKET LAUNCHER: = High Rate M21

# See "Heferonces" for-weference code

UNCLASSIFIED

- - Description

Location®

17
17
7
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NA-08-72 s |
St UNCLASS IFIED

AERIAL WEAFON SYSTEMS (Concluded)

Other Weapon Subsystems (Concluded)

ARMAMENT SUBSYSTEM, HELICOPTER, 7.62 MG and
LOmm GRENADE. LAUNCHEEA: High Rate XM28

ARMAMENT SUBSYSTEM, EFLICOPTER, 2.7% Iach
ROCKET LAUNCHER: - XM3

. ARMAMENT SUBSYSTEM, HELICOPTER, 2.75 Inch

Rocket Launcher: XM159

ARMAMENT SUBSYSTEM, AIRCRAP'I‘, kOm GRENADE

. LAUNCEER: . M75.(M5) ..

sER\y um i G AR

LAURCHER: XM129
ARMAMENT SUBSYSTEM, HELICOPTER, GUIILED
MISSILE LAUNCEER: M22

ARMAMENT SUBSTSTEM, HELICOPTER 5 GUIDED

MISSILE LAUNCHER: XM26 (TOW)
GUNNERS STATION, SWIVEL: for AH-56A
CHEYXNNE

SECTION A-IV - AIRCRAFT

llAlI snam

A=1E SKYRAXDER

A~4E SKYHAWK

A-GA IRTRUTER

A-TA CRUSAIER II
A-26A COUNTER IRVAIER

"B" SERIES

B-LTE STRATOJET
~ B-57 B&C NIGET D!'J.'R'U'DER

"C" BERIES

C-TA CARIBOU
C-47D&E SKYTRAIN
C-119G PLYING BOXCAR
YC-119K FLYING BOXCAR
C-123 BEK PROVIIER
C-130 AAZ EERCULES
HC-130H HERCULXS

“E" EERIES
EA-GA

EC-i21K COENSTELLATION
EK-135C COM#AND FOST

* See "References” for reference code

A=xiv

UNCLASSIFIED

.‘) .
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Location®*
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A-3-6T
A-3- 68
A-3-69

A-3-TO
A-3-TL
A-3-T2
A-3-T3



UNCLASSIFIED

"y" SERIRS
Y-4CLD PHANTOM YT
¥-100DAY SUPER SABKE
¥-101C YOQDOO
- F-102A DELTA DAGGER
F-104 CAD FPANFINNTER
7-105D-3/F THUXIDERCEIEY ,
ry.11138 :

UE.13,E & F IROQUOIS
AB-13 CORRA
£8-3A EXA XTXO
CH.3%

UH-13D SIOOX
VH-~192

CH-21C WORKHORSE
CH-3TC MOJAVE
UB.h3C

ER. i BUBXIE
CE-&TA CHINOK
PH-SOA (IMOAT)
CE-53A

CH-S5h EXTCRANE
AH-56A CEXTRINE

"o" SEXIES

OV-1C MOEAWK
0-2A A D
OV.10A ERQNCO

NB-MTH STRATOJXT _

EB.57F CAIDERRA i
RB.668 DESTROYER -

RC-130A EXRCULZS

RP-hC PRANTON II

RF-101C YOODOO

"T" EERIZ3
TAT-28% TROTAN
TAT-3TD
* 3ee "Mefoerences " for reference cods

UNCLASSIFIED

NA-68-72
TVo’ me V
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19
19
19
19
19
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NA-08-72 UNCLASSIFIED

volune V

"U" SERIES

U-1A OTTER

U-3A

U-6A ERAVER

U=TA

-U-10B SUPER COURIER
HU-16B&C ALBATROSS

.. SBCTTON ¥ « DROXES ...

QR- 504
MM S8A

SBCTIOH VI - BALLOONS

SINGLE FULL BALLOON { TETHERED BLI}?)
- VEE BALLOON ( TETHEERED)

SECTION VII - GROUND VFHICLES _

CARRIER, CARGO AMPHIBIOU3: tracked M15

CARRIEZR, COMMAND POST: light tracked diesel MSTTAL
CARRIZR, UTILITY: articulated (cm GOAT) xus'rl
ROCKET BELT

TRUCK, CARGO: 3/k ton h x L M3TRL

TRUCK, UTILITY PLATFORM: 1/2 tom & x L M2TLAS
TRUCK, UTILITY: 1/b ton & x & ML51AL .

TRUCK, UTILITY: 1/L ton & x 4 lightveight
Mi22AL /M

SECTION VII1 - GROUND PLATFORMS

T GUYED TOWERT

Location of

Iten Dncrigtian'

19
19
19
19

19

BEEE  BR

qud

AnHel
A-5.2

A6l

A~6-2

AsT-1
A-T-2

PORTABLE 9TAIRWAY TYPE TOWER
SXLY-SUPPORTING TOWER
SNAP OUT TOWER

SECTION IX -~ REVETMENTS AND SHELTERY

REVETMENT3
Aircraft

Armco Steel Bin Revetnent

CALCO Revetment

Corrugated Asbestos Revetment
Gelvanized Steel Sheet Revetment
Kaiser 3teel Corp. Revetment -

* See "References " for reference code

Aexvi

UNCLASSIFIED

A-8-1
AB.2
A-8-3
A-8-4

A-9-1
A-9-2
A-9-3
A-9-h
A-9-5



UNCLASSIFIED

REVEDMENTS ( CONTINUED)
Alreraft (cuugued)

NA-68-72
Volume V

Location of
Itam Description Page

Republic Revetment. A+9e6
Soil Cement Revetment A=DT .
S01] Cement Jandbag Revetment _4.9.3
Jtabilized Earth Block PR - N - S,
Steel Culvert Revetments A=-9-10
Steel Sheet Piling Revetmsut A=9=11
Sulphur.Cinder Xock Revetmant AsQel2
Tinber Wall Revetmsnt A-9-13
Waffled Fiber Glass Revetmimt (No Ghell) A=9-14
SEELTERS
Adrerast
AAI Corp. Protective Shelt.r A=G=15
ERL 8Spaced Arwor Shelter A=9=16
¥glia Adrcraft Shalter A-3=1T7
Marvais Truss Iwalter. A~9=18
Pre-IEngineering/dylcn Mlinket Shelter A9-19
Wouder Arch Soelter A-9=20
Fersonnel
AAI Perscanel Shalter A-9-21
WE3 Comarete Arch Shalter - KnG2B
we3 lﬂ-rk Arch A~G=23
- Ammumition fagasines ' A9 25
"Iig MHamma" Test Resulte A=§=26
“Big Pm" Test Results 18
SECTION X - BARKIERS
c&m { 3ArED zm) LI A=10-1
CATZLR FENCE, FIVE STRARD WITH DOUNLE CONCERTINA A=10.2
CATTIE FEXECE, FOUR OR FIVE STRAXD _ Ael0e3
mmxm,mmmnnmmwmm A<10al
CEAZE LINK YEK2 £=10-%
CQECERTIRA VIXR A-10-5
mmmmrmmm : A_-m-g—-
KIGK VIKR KrANILI)ENY : A=10-
#3ce "Referemces.” for refersnce code
A=xvii

UNCLASSIFIED



