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I (U) PREFACE

A. ABSTRACT

The puirpose for the heliborne coamiard post (HOP) project vac to
determine the concepts for employing a helicopter as an aerial eo~mid
poet in couniter~ nsurgency opz ations in the Republic of Vietnam (RVN).

The conso, - for tine HCP was desigeied and fabricated using a
selected grouý of ridios which was placed into a heilicopter equipped
with special. *Antannaa. The HCP was used by ground coarnanders and their

N stdrel for co-wnd and control of combat operations. The HCP was flown
on N) docrimiýed combat operations under varying terrain, weather, and
,,ror'tior-sI --.nd~itions. The function nf the radios and the personnel

In',% P" ' ' az'r observed and recor'ed by evaluators from the Army
Con- ::i-t "A m in Vietnam (ACTIV). Additional data were gathered by
inte:.-trew and discussion with key pa sonnel at all levels.

Tne HPF provjides the grount conzander with an effective momns for
controlling cotebat operatiuns. The HCP coonand group can coordinate
and control the ai~rmobile forces, ground forces, and all support
elemeata including srtillery and Air Force fire support.

Prior to compaletion of thbe evaluation it was recomr&ended by Co~zander,
US FL'tarf Assistanco Co~iand, 7iotnam (CCXU5XiiCV) ',nat the HOP be
obtedned and used in counterinsurgency oporations in Vietnam. Fifteen
consules were requested for issue to the aviation battalions on the
baeix of one per AMz~ of the Republic of Vietnam (ARVN) corps and di-
vision supported and a maintenance float. of t.w:). These consoles are now
operational in all areas of the XVN2

L. Ob isctive I - CLAPailities &Id Limitations

Deterrmine tno capabi~lities aiid limitations of the helic-opter as
a ca~and post vehicle in the RVN.

'lo meet this objective, oyporatiops were observud and documiented,
and ARVN connianders, their staffs, rnd. US advisors were debriofed follow-
ing oazh oporation.

2. 2bjective 2 - Configurations of Radio Console

Detecrmine thze number- and types of radios required in the heli-
borne coai'and post inc-luding the physical. placement of the radios, the
acccbsibiLity of contro-la, and radio rnex. requirements,
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This objectJ.ie was met by tabricating, testing, and employing

various. console configuration,, It, Llto UII-l13 hellcopter.

3. OhiectIve 3 - Tphet)and Procedures

Develop techniques, methods, and poce~ures for effective em-
ployment of the heliborne coutmand post,. Included is the use of the HCP
as a joint combined command post incorpotring the necessary elements
to ensure adequate connand and control of Joint combined military opor-
ations.

To meet this objecti ve, the HCP waw ,v.sed in joint combined combat
operations, and discusions wo~re held with AJVN commanders, their staffs,
US advisors, Vietnaineae Air Force, Vietnamese Navy, and US Armny aviation
unit personnel.

4. Objetitve!ý AmilrliJ~vr

Determine what ancil-lari t if di3', were required for the
heli'orne command post.

The me*thoud used for me&ting thit! ,bjn,.' were the same as
those used in objective 3. Data were also cll3.ected on various items
used with the HCP dturing combat oper-%Uons.

5. Objective 5 _- Hel-bor. .Pyb•.c AddressSeSnt_

Determine th6 usef'ulaea, Lbaltjb.ity, and effectiveness of a
public address set in. a helicopter cciand post to warn no'ncombatants to
vacate threatened areas and to induce surrounded Viet Cons units to
surrender.

Durivg the iittial ;'ha'.e cf. th= Frojrt it l.&a apparent that the
speakers and power supp!oy requi.red to meet this objectivc, plus command
post console and personnel, would r'J ae the gross weight of the UH-lB
helicopter beyond safe lLtid t ccrnlirely, the requirement for a public
address system in the HCP wa- ellminated and ACTIV conducted a separate
evaluation of a loudspeaker syst,em f 1, 1.1-1 helicopters. Findings were
presented in the ACTV roporcj "Tho Heliborne Public Address System for
Use in Psywar and Civic AtAons" (0)), dated 10 February 1964.

C. SUMARY OF CONCLUSIONS AND RFX•OMX1)ATIONS

The UH-1B heliborne command ;vt, ii o effective command and control
vehicle for the ccr.duct of counte.xn.urgancy operations in the Republic
of Vietnam. rh, coumard po:it radio conoole should be capable of quick
instaollation end rm.wr4no,.. Each 8n111 shoutd consist of two W, radio*,

nest Available COPY



Oon VH.F ov- On* UHF r~adic, HF SSP radio, and necessary antann~is. Thte
AN/AS-6 ?ba]iborne comnmad poet consol.) ihoulci be issued to -.he avi!-
ation battalions on the basia3 ot ine for each ARVN corps andl divisi.on
6upported. Prior to the coaipiotlonr of the evaluation and publication
of thdais epor-,, Ic conscies, AN/ASC-6, were received in the RVII. These
consoles are now operal-,ional2x in use.

Vii
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MW () INTRODUCTION

A. PURPOSE

The purpose for the helihorne commnand post project was to determine
'the concepts for employing a helicopter as an aerial command post in
crnuntarinsurgency operations in the Republic of Vietnam (RVN2.

B. B~ACKGROUND

In lante 1962 and carly 1963, helicopters were used with ccme success
by the Army of t~he Republic of Vietnam (ARVI%') for visually surveying the
bAttlefiald and directing ujuits by ~-adio. No serious attempt, however,
was made to realiUze t.he ftCAl potential of a h~lioopter as an aerial cola-
mand pos' ur to evaluate the concept. of cosmaid and control of ground and
air oper~.tiorns from an aerial. platform.

Tho Army týoncept Teami in VWetnam forward.ed an evaluation plan for an
HCP to the Commanding rý,-neral, U3 Army Combat Developments Command on
15 April 1963. On -2 J!-.ly -1963 the project wag approved.

While waiting for approval, ACTIV personnel participated in oper-
ations in wz. -h three AN/PRC-lO radios were used in a helicoptfar to
Curriish cosi- r-±ca~ticn for ccmuurtners. It was found that very high frequen-
cy (VH), high fre-quen,.y single side band (HF SSB), and frequency mnodu-
lated (F-X) radiios weri reqeired to monitor and enter thb essential nets.
It also bename appcerent. that an .Lnter ccununi cation systec was necessary
for memberc of the command group in the helicopter to coordinate with
each cGtner-.

Since enzi-neerin: dAsiom And :-;d- t,ýiic "Z

velop and EC? did ný't exist ir Vietnam, a request was initiated Itor
engineering assistatice from the Un-ted Stateis. The asslstance was pro-
videa- in August lý63 by the US Army Electronics Research and Deralopm~ent,
usb:oratories, F-ort. 1'onmouth, New Jersey. Four radio consoles were fabri-4

cated ay this laboratcry and they arrived in the Republic of Vietnam
(Wv*'ll) ini 0-i!ember 1963. Thosc origL'nal con~soles were issued to the
145th Aviation Battalion and the Dmlta A~viation Battalion (Provisional)
for evaluation.

C. Z)ESCRIPTTON CFP K~AMIFiEL

The cormnand poit contained two individually mounted Fl4 Afl/ARC.-41.
radJios, o-ne !1F single side band AN/ARf-.l02 radio, and one VHF AN/ARE-73
radio. These radiou were mounted in a desk-tyN~ console and arraniged so
that eachb prsoD in the coiramnd group could operate all radios. The comnander
was- provided &ý master control which AllowsO hnim to monitor anky or all of



the radios or to over-.ride an3 of th( radios. A four-way intercommuni-
cation system was provided for tommvwicating arnoiu members of the
command group.

D. SCC."E

1. Defni~tion

The project was undertaken to conceive, designs and assemble
communication equipment for an HCP and to develop techniques and pro-
cedurms to employ it in combat operations.

2. Setting of Propect

a. Environment

The evaluation was conducted in the Mekong Delta region of
the RVN. The terrain is flat and marshy with extensive mangrove swamps.
(See annex B for a detailed description.) The HCP console AN/ASC-6 has
been used in combat operations in all sections of the RVN.

b. Military Elements

The evaluation was conducted during combAt operations that
employed elements of the US 145th and Dmlta (Prbvisional) Aviation Bat-
talons, and troops of the RVN Aruso, Marines, and Civilian Irregular
Defense Groups. Since completion of the evaluation all US Army aviation
battalions in the RUN have been issued the HCP console AN/ASC-6.

E. EVALUATION DESIGN

1, Methodoloor

a. Data Collection Methods

Army Concept Team in Vietnam project officers participated
in all operations when the hej iopir command pout was used. Discussions
were held with ARVN commanders, US senior advisorR, Air Force liaison
officers, and other participating personnel concerning all aspects of
the system. The ACTIV project offlaer served as a crew mmber for the
helicopter during the evaluation and flew 20 combat operations gathering
information and data.

b. Analysis Methods

The analysis was essentially a study of the results obtained
in using the heliborne command post in 20 combat operations in Vietnam.
Evaluations were made of commanders, opinions, advisors' after-action
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reports, .and rvcords of the project officraro to detonuine the value and

limitations of the heliborne command post.

2. L4m~tationg and Vartables

The command and control personnel using the heliborne comand
post rested entirely with US b,-nior advisors and ARVY comanders and
could not be controlled by ACTJV evaluators. The evaluation was made
during combat operations, therefore, no controlled testing could be
undertaken and data were limited to those that could be collected during
these uperatliurw. No operation wad conducoed for the Soli purpose of
testing the HCP.

3. Support Requirements,

Assigned project officers atteA as evvluators, and TDY enlisted
peraonnel from CONUJ provided technical and %dwinistrative assistance.
Technical enaincwrxg perrionnel not providod ,or in the evaluation plan
were furnished friom the US Army Electronics rkesearoh Development Labora-
tory (USAIRDL), Fort Monmouth, New Jersepy. Funds to support TD! person-
nel were provided by the US Army Corabat De elopments Command.

The four heLiborne co.mmid post radio consoles used in the initial
evaluation were obtained frmn UMAMAL. Upon completion of the evaluation,
they were laterally transferred to the CO, 118th Airfield Operating
Detachment by authority of t)h' G'4, US Army Support Cormand, Vietnam
(USASCV). The ACTIV-m-difI.ied prototype HCP is currently being used in
an ACTIV UH1.B helicopter.

4. Tie cthelul

ThO. "4'17,1.,4' plar va1 WAR !",bmit'.td on 15 April 1963 and urelimi-
nary work began at that time. In My 1963 engineering assistance was
requested from the United States. Engineering personnel arrived in
August 1963 ad prepared preliminary wire diagrams and sketches of a
radio console configuration. The engineers defrted 10 days later to
fabricate the sets at Fort Monmouth, Now Jersey. In December 1963 the
command console system arrived in Vietnam.

In April and May of 1964, because of the unuatisfactory per-
formance of the original consoles, redesign and fabrication was under-
taken locally by ACTIV. By the end of June 1964 a modified console had
beeo de&ined, and the field evaluation began. Operational use of this
console continued through November 1964. The original evaluation period
of 15 December 1963 to 15 March 1964 was extended to 31 December 1964
to accomodate evaluation of the modified console. The HCP was flown
throughout the year and WAs used in 20 combat operations.

3
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MI . (U) DISCUSSION

A. OJW4TIVE 1 - CAPABILITIM AND LJJITATiONS

The capabilities and limitations of the bhlicopter C-mnd post dis-
cussed in objective 1 are those peraining to the ACTIV-wodif~i console,
since At was determined early in the evaluatdon that the crgi#nl oonoole
was not satisfactory.

1. P•dio ComwnlcatiOn2 Distances

Very high frequency (AN/LRC-73) co=mui*,cation was uwed to oontact
and monitor other aircraft radios !,.rd tho forvard air controller radio,
Since distances involved did not exceed 20 nautical vmile., which was
within the design range of VHF equipment, Gpecific tasts were nrt con-
ducted to obtain information on the m. range of the AN/ARC-73.

High frequency sindle side band (AN/APW-l0I) rat ,med for command
md control when extended distances were involved. CXounicaticn wau
established with ground-based radios at distances of 132 and 398 nAutioel
miles.

Frequency modulation (AN/ARC-44) was usad eztenisively for oo•and
and control and was the prizai7 means ue-d on all but one operation.
Frequency nodulation transmiseiona ware mace over distances which varied
from a fw. yards up to 28 nautical miles.

2. gMc ation CepbiitAs

Using the radios in the coneole, the command and control group
could contact the advance staging arma, fixeo bases, 1'%nding tons, vector

".. .- _a. , a,,-, - - , Troop transport e ro ." medital
evacuation aircraft artillery, :or-'rd air controller, and tactical
support aircraft. 130e figure L.)

One F• radio was med to the ARVN 'ommwd frequency and was used
priurily by tho ARVN cortsnder to control and monitor grond or navLL
units involved in the operation.

The other FM radio was used on tne US advisor control frequency
aad was operated preimrily by the senior advisor for cosmunication with
US advisors in the landing zone. It was also uned by the aviation .lament
couander to control aviation unit commanders or f!cht leaders. In two
operations the landing zone was changed aftur the first lift htd been.
cmpleted. All elswentc were notified of the change thr.,ugh the FM ra-'io.

i.
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FIGURE 1. Communication Capabilities.
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The VHF set was useed on the tactical air control frequency to
contact and monitor prestrike aircraft and to communicate with the forward
air controller

The HF SSB radio was used in the corps air support operations
center (ASOC) net by the air -_,.son officer (AID) or Air Force advisor.
ARVN commanders were reluctant to request air support not planned or
allocated for an operation; therefore, additional air support was not
requested during any of the operations. Satisfactory call5 were made,
however, from the AID in the comand and control helicopter to the Air
Force representative in the ASOC to evaluate the ability of the HCP to
perform this function.

3. Troop Control Capabilities

The ARVN commander was able tc, exercise command and control of
troops in the l-Ading zone from the HCP. He was able to advance or halt
units as the tactical situation dictated. Or two occasions; the cmZad
and control group changed the landing zone while enroute to an objective
area. The ARVN commander landed in the landing zone to confer directly
with his unit commanders in every operation but one.

4. Monitoring Capabilit

One capability not foreeen Lhat became apparent during tha evalu-
ation was the use of the HCP for senior militury observors, With the com-
murications available in the console the ohnervers were able to mo";or
the various .adio nets and thereby better foilow the operation as lt% de-
veloped.

5. Potential Capabilities hIot Evaluated

a. Control of Quick-Reaction Forces

The M•litary Assistance Command, Vit.tnam (MACV) is presentl-
working with the ARVN senior comnanders in planring and conducting a
series of exercises ia the use of quick-reaction forces in counterinsur-
gency operations. The HCP will be uned in these exercises and in sub-
sequent quick-reaction operations. P commander, with a limited staff,
can proceed to an area under attack, make decisions, and commit the
required quick-reaction forces, all from the HCP. He and his staff
have the capability to brief the forces enroute to the objective, co-
ordinate with other forces in the area, and call for additional support
by use of the multiple radios in the HOP.

7



b. Artillery Support Coordination

Artillery fire support was nort used in anj airmobile oper-
ation during the HCP evaluation. It is possible, howovur, to request
and coordinate artillery fires from the HCP.

6. Time on Station

The airborne endurance of thb UH-lB helicopter *ws a liiting
factor. For the most effective explor:.ent cf the hOP, i -was impera-
tive that it follow the initial Armed helicopters to tae landing 2'ore
and remain on station throughout tri operation until required to re-
fiel. To increase the airborne endurancc of the HCPj a 50-ga:I'.Tn

internal auxiliary fue] cell was installed (figure 25. This enabled
the HCP to remain on station approximat,. ý two hours, depending upon
the distance from the landing zone to avlable fuel facilities. The
additional fuel gac the HUP a longer airborne endurance than the
ermed or troop carrying helicopte-'s..

The amount of time the HCP was actually in the air as A co=mand
and control ship in different ope-rations raried from 45 minutes to
6 hours. Fuel consumption of the he.Licoptt~r averaged 100 pounds of
fuel per .2 minutes of flight time.

7. V eability and Suv.,'±.iy

The HCP was e):posad to enemy ::ire for a considerable time
during operations. It was not as vulnerable as the trarnspoeL or arrd
helicopters due to the fact that it was operated at grsater standoff
cistacc'3 and higher altit-ies. During 50 percent of the operationA
,,kina t.h. Wr. emy aWN11nd N" -g hard in e!o- nrnvmity +:he

helicopter. however, only one smaall sams round hit the helicopter. The
hit was in the right s-Idd 2-1/2 feet forward of the rear cross tube.
Considering that nver 30 hour' of cczbat operations were flown, vulner-
ability was low.

The staard crmor protection Id.t for the UH-1B helicopter was
installed on the CP helicopter. The weight of personnel and equipment
brouEgh the aircraft. to ite maximum gr:sti takeoff weight limit. There-
fore installation, '-f any armor protection for the cimmand and control
group in the passenger compartment was prohibited. However, consider-
ation should be given to providing greate. protection to the command and
control group.

8. Sunmary

In _,, the _,.---and and c''ntro: --up o-,rating from thc. HCP

8



FIGURE 2. Fifty-gallon auxiliary fuel cell.

effectively coordinated and controlled ground and air operations. Two
M.' radios, one VHF or UHF radio and one HF SSB racdio, in addition to the
standard UH-lB helicopter radios, provide sufficient communication capa-
bility for .ommand and control. The auxiliary fuel cell permitted the
HCP to remain on station the required time. The vulnerability of the
helicopter is considered to be low. Maximum gross weight limit of the
helicopter command post precludes pzrviding armor protection for tne com-
mand and control vrnp in the pzzcna ,.v p umeni.

B. OBJECTIVE 2 - CONFIGURATION OF RADIO CONSOLE

The first attempt to use a helicopter as a command pv.t was with 3
AN/PRO-IO radios lashed together in the passenger compartment of a
UH-1B, and 3 FM antennas munted at 45-degree angles on t.he skids. The
three AN/PRC-IO radios were set upright on the cargo floor behind the
co-pilot's seat. Standard antenna cord CO-106 (RG-SA/U), issued with the
RC-292 antenna, was used to connect the anternna assemblies mounted on the
,zeiicop~er skids. This configuration was used on several operations with
some degree of success, but it afforded only an FM capability. It was
apparent that VHF communication was requirid and that HF SSB was desired
so the commander could exercise control over all elements of an opijr-
ation. Two additional doficiencies appeared: the lack of a suitable
intercom~mnicatln 8ysttm•, !n.' the lack of a capabilit.y for a:ll command

9



and control personnel to opersetn and monitor all radios. Neither the
engineering personnel to desigr, nor tho hardware to build such a itysteci
existed in Vietnam. Accordingl.y, avioinics assistancft from CONUS w&5
requested and protrided. After studying the requirements and the capa-
bility of local facilities to provide the equipment it was decided to
fabricate a console at Fort Mcrmouth.

1. The Original. Console

The or-iginal. cozrrinunication equipment for th". HCP consisted of
Lwv FMV, one VHF, and one HF 55B3 radio mounted in a table-tyve console,
The console could be bolted to exiating tiedown points on the compartment
floor of a UH-!B helicopter.. Although this console provid-ad adeqaate
compunications it was concluded tiat the console was too large and
cumntrsome to instDall and remove readiqy. Furthermore, ir order to
accozsodate the console, two single seats had to be removed. 'rhe consolo

was designed not only to package th'A radio equipment but salo to be used
as a table for meps and criarts, A greater need exi~sted for space for
gunrers and ammunition. Another defi~ciency rioted was that the console
pa~rtially blocked observation of pervonnei sittiig In the rsar center
seats. The most cdrrious deficiency was that the weight of the cc-nsolft,
addid to the weight' of the essential personnel1 and equipment, ex.eeded
=aximum gross weight and £orwaru center-of-graviiy limits of the heli-
copter. F.,r a more complete description of the console see annex C.

2. The ACTXV41od~ified Conp-ole

To sliminate the deficiencies noted above, a new console wan
designed and fabricated by ACTIV personnel. This console contained the
same basic comp.,onents as the originaJ. but wao configured to fit between
the two single-place seats juit aft of the pilot' compartment. The
size and weight was reduced by e2Jimin~tting the table and by placing the
HiF SSB radio in t~hp AMt "'trgo conspa-rtment. This ar'rangement perrmittod
the two sizagla-placi seats to be reinstalled, provided unobstructed side.-
vidion for the pas3er.-ers, and eliminated the welght and balance problfm,
Pc'war cables and ~-t.enna leads were equ~ipped with quick-disconnect unitu
to facilitate rapid installation and removal. The nntire uinit was anchored
in position by existing tiedown brackelts and coula be inst.alled or removed
by two men in five minutos. For a mcre detailed description see annex C.

'.Commuunic'ations Con~sole AN/A50-6

In July 1964, briefings and demonstrations oC the ACTIV-modiffied
consolle were presented to CNUSI-ACV, senior advisors, and the CG, US5 AiMy
Support Command, Vietnam. A decision was made by COMUS4ACV that. aii oper-
ational1 requirement existed for a simi:lar item of equipment for uae by
each ARVN corps and division. A letter stating this requirement was



forwarded to Department of the A2'ry on 28~ J2. 19614. (Sao annex D.)

The ACTIV-modified console included a VHF radio (AN/ARC-73) but
had no UHF capability. During the e-,aluation, UHF was beINg installed inl
all combat support aircraft in the RVN. It was decided, theref;)ret, that
the iiAw console should have a UHF radio (A14/.4PC-51) inet~a~d. Complete

provisions were made for the installation of a VHF radio if needed.

The Lexington Army Depot was denignated to build the heliborneI
comimnnd post console based upon the ACTIV-mdified dealgxa, Fifteen
consoles wers fabricated at Lexington and are now being aiuccaussfully
employed in aLI, sections of the RMN The nomenclature of the coneile is
AN/ASC-6. For complete description of console AN/ASC-6 see wanex C.

4. sunnmazyI

In stm-mry, i~t was determined that standard avionics radios and
antennas are b~etter suited for inistal-lation iiA the HOP than ground r-adios
and antennas. The original console was unsatisfactory for use in the
UH-18H helicopter because of its size and weight. The ACTIV-mdified
console met the HOP requir~nents of size, weight and ease of installation

and removal. The production console AN/ASC-6 meets the requirements for

Techniques and proceduires developed during th:.s evaluation are ba~sed
on the peculiar needs in the RYN. Airmobile operation~s in the RYN
involve ARMN troops, US advisors, US Army aviation units and tha Vietnam
Air Force (VHAF).

I.Arriv o St tion J-)*i~t~~

Airmobile operations in the RVN are normall~y preceded by a VNAff?
strike on or around th6 landing zone (12), The strike tsually lasto from
10 t 20 minutes. limndiately following the VNAF strike, amed MH-3IB

helicopters perform reconnaissaance of the IZ, provide suprassive fires,
and escort troop transport helicopters intn tho 12. The HOP follows theI
armed helicopters into the 12, flise into a position to check the 12, and
is prepared to divert or alter course of the troop li4ft *hel-icopter*, If
necesas&Xyo

The most effective flight pattern was to circle the L2 at -a 11/4-.
mile range, keeping the A4RVN' commander and senior adviisor facing t%,!e M.I
This afforded good observation of the 12 at all times and kept the HOP
clear of the other htlicopters landing in or departing "'-om tae area. I1'
t?'e HOP flew too close to tho 12 it was difficult for the co=and group
to obborv- the ovorall arpects of +1he operation. By fI~ying too lar from

the 12,. observaticr: -af m-ovezaent w"e IOfficul".. UI



Hiliborn4 cozazad pjbi, op'-ý-ting a.2titudea ranged fsso 5i)0 to
330 feet, The =Sat elffsctiv.o altitutoe flown was botw,)n 13$0 mc1 25W0
feet. A, altitudes &bovo 250X3 fett it~ wsa easy '6. 11*3sildat of much
of the trnop ýtovoraent -enthe ground was covered w'ith Watt.r or W hen
troopa were irn 3light fLt4aý;. it ý--tttudm b.~low 140.) ftit, other -alr-
crait wearo ao Pxsru.s. that u "ainby the ocnn,& group 'iaa oftsn
d~iverted irom tb.a 12 -Iihsr the111, cvado oV~e ther &Ircro.Zt.~ On C'on opv,
&aIon '!own botwoon 500 &ai" 700 feet, abrupt tkirnzs wars ±cr~rod to av,ý!d
tracor 2,olzd croizing ttiw path of? the he]-'opi~qr, Th;a traeoerý poabl.y
were richochet.2 froiru 'nted i. .Licoptor ff".res, Y2.yiars the FI? 4t Iow
altitudee intorfur&rk with the armed ships eve when- no t;% Dp 1-Ucopt,,t
wers in the area, Yfli deliveri'n firas in supio$.r~t r,'gro knci units, &riald
hdeliolters must b.o p urdttez freedom of mastuere',

In ackUcion to thN awiad crew, conai~ting of the pilot, oo-
pilot j crew-chier (who &acts a:ý a eeCvnd giuriner), &nd gtwner, t~e u
sz control group &*mi-3d with vz;;vnador0 and oenlior azr-A*ýral lersov.
Tho C~P arrangmcont was fiexiblo a ifforded It~iatx1) -. cntrol WzreLai so
that personnel. and seating -oi 1n ouAA beo chazgd, A tYp!.crl HCP
group 'ja showr., ir. £ij;re 3. Th* coinvd and cantrol poraonntil zoating.
arrangem~ent ivi shown~ in. Vg-urn !4.

The US Arny aviation clement- co.=zs4,Aer or th4 aviztion opormtiona
officer ;ccupled the co-pilot. posi 'tion so that rn &AIticnzl staff officor
could ba includtd in tlhe hali-ioptitr conma&ed giotup.

4, iatj~n ~ Con'rol

rThe HCP had the e,ýpabili.ty t- nst wi.th the Aauv=d. air
controller (FAG) as well Lc- wlzl t~h3 zorpe 130:j f'or cootaLL-attor. of Sir
su±pport, It also afforded the opportuneIly to give 4 '~e~iito reco~amn-
datiorii to tg-e conuhiuder and his advi.sor or. ttia ttvailalviVlty vf vl~rike

aircra-ft anc: the suit.,bility of targe'ts ana iL Q--ance,

The HCP wPa3 £f-,±nd to te inolfectivr- ýar use bX' ihe P'AC for Vhr-3,

reasons. first, th4 HCP ie a tool for the comm~nde, whiich providres hiz
with the boat. posiblo )bs',rvatioc-, oil an ao-ratior.. Wh~,r a FAG accompa-
nieo the commander, neither fi~ct-'s oe~t requirmtntj are nwt. Preciov
o'bserva~tion required by 6.~o FAC ib not po!%&ibla and whun ths, W-? oper-
ates for the FAC~s use it -s not ef~~e t iho com'rcider,. hn AWL
to advies the cor='jnder aidJ to nandie comu icatioi~s Ait% tli.a FAC should
therefore be included in the personniel, abo~ard the H.OP. Sac:ývi,d tae
endurance of a ý-,lcopter is limited. by its Nael *upply. Whin flow"i to
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~'1UI~1+.Asaving arrangenmt Ln helicopter.
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the oper"ation araa ~A&r]y e.nough to perform the task requirod of the FAC,
ýbe Wl' cannot. rerain on btastion long enough to continue dirtil on--
call istrikes or controlling a norma). cperstion. Third, because or gi
weight limitations the HOP doet nit contain the rocket marking cap'.
required by the FAC.

5. Rdio ad Fequencies

One of tne two 11- tra~nsceivers was usell in tho AKVN comnuaid net.
Thin allowed the ARVN ýoI1mwnder ,, xionitor and use his ctzmsnd net throu&k-
out the operation unless he desired t.o switch to an alternate fi'e-cutncy
or highez'-headquartor8 not. The second FM t'an.-sceilrer waa s6 Ine in '
US advinor net primarily by the senior advisor to mnnitor tnd contact US
pee-sonnel -with the ARYN or in the staging area. Since- thin was the c-.=mand
net (RM) for US personnel, it was &).so used "-Y the aviation alw-Ant corn-
uiander to control helicopter flight2.

The VHF was %;xod in the strika airý-raft- 1recoupncy for' the ALO aand
tho aviation element cow'ander to rac-Ator the statits and piNorrest of
strike and cover aircraft, The All Udedi thi.s radio fvr contacting the M.C

Th6 HY SSB v'ts lised in tho carps ASOC net to request btril.e air.-
craft as requ~ired,

6. BrEfir~gA

The radios in the ACIV.-modifiad console were stan4xrcý aircraft
radios. They "re not, howev~er, radios with which the ARVN cozatander or
US adviser* were normally famiiar. To enable HOP persnnl to undersrand
tjhe capabilities and itse of these radios, adequate timu must be alloted
prior to an operation to britf com2ýurd and control peraonn-,l on thie conscia,

7. ~Lwj

Dest. observation for the command and control group was :obtained
by flying thes HCP Jn a circu2sr ioattern aro)und the LIZ at &n zlti'ide
between 1500 and 2500 feet. "Lbz typical com.and mid c-nro group was
the ARVN co=-Lander, his aer2.or advisor, ar. artillery adviso)r, an AWt,
the US Army aviation unit cznander (co-zd lot) Lnd the pilot. For the
most eff ~cti-m usts of radios b) the coImn group, one FM set was uvea in
the ARVN net and one in the US qdvisors not; tne VHF set was in thoý "NAF
net;V. and tha HF SSB in the corps ASOC nev.

D. OBJWCIVE 4 - ANCILLARY IMNS

In addition to the radios, thexft9 .era anciliaxry !temt; of equipment

coq~isdarc-d essential for HOP operations. Armor vesto were n!eeded for th6

I1
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,cc'mwad and control group bmcrw~o 'hey were exposed to hýsti~le fire for
long p~.r~odej while cv~ir '_h IS, A 50-gallon in~ernal futil 8~11 wias
nxuntad under the ro-r. passenger s.3at to privide t~he ICP ivdth a lo~ng(r
on-station capability. ground maps wt'irh cover' a fkrta~
were required in the HO3P at al.: tImies. The mnaps u-re riseded because on
two occaaioris the HC? was d~ivsrted f'o'n one operation direct2.y to anot-her
-m~e distance iaiaa% There w*i no ,;prtt~nty to pick up additional ground

-Mps.

Other item5 carriet. in the KO:' otit not. conseidered ancillary esJr'ee
thay cxe cez'ried by all h c-n:s:.the kVF were maoka gren~de" and an
installed Uhi-3B armor -At..

In, it-.ArY, r- 50.--gallon ay.na tl c,1ll, compi-ste map covorage of
3large land areae, and Aarzr),-d 'r*,41%s Pr th~e conmznd group are needed in
the HCP as anc~llAiy itwo.

E. ,,BJECTIVF~ 5 - MMERNE, PJBUTIC AM)flRFS SYSILE!i

fDetezmxine nha~ofrJ~nds', -viQtAbi -ity, ead ttffoctivenesa of a Public
addreqs set _,n a 4-,icop,tr _v'n-md p~ost to uar-i nonconbatants to vicate
thrxeatened areas erd t(. ine-ict >urroaryried V4 ,j n ;krn units to sur-reader.

Dri-Ing the inltiali phase cý the plL-Ject it was apparnt that, the
e~eakers and Tv*-:- suppl.y requirt- to rcet r~tbJective 5, Plus comsand Post
concole and prso~iie l.. would rsaise tzo ;grose weiZit of the bli-lB heli-
copter beyond tsaP? lim'lts. A,;crcding.ý, tý-.o reqi'irmsent C'or t pubLic
add--esd systew in tho HC.P wax ; elixiatd and AL2IV conducted a soparatte
avalua-r.1'nn of a Jnizrpeaker system f~or UN--] helicoptern. F41ndingi3 were
preseonted in the ACTIV repzýrt, ý',he HIel-boirne Vubllic Add-ress Sy~tem for
"see in Psywax' mid riý,vic Artion* cl~ ated 10 Februaryf 196~..



1.(u) CONCLUSIONS AND
RECOMMENDATIONS

A. CONCUJSIONS

It is conc.1:ded that:

1. The BCP provides the communication and observation required for
command and control of combat operations in the RVN.

2. Standard aircraft radios and antennas are better suited for
installatior in the HCP than ground radios and antennas.

3. The original contol.e was unsatisfactory, while the ACTIV-modified
and the production console (AN/ASC-6) both met the requirements for ;n
HCP in the RMN.

4. The A;CP is most effectively employed when flown at altitudes
i• between 15,10 and 2500 feet above the terrain.

5. The most affective command and control group consists of the A?'VN
commandor; his senior advisor, an AIO, an artillery advisor, the US ArmW
aviation unit commander (co-pilot of iHCP), and the pilot.

6. The HCP requires greater flight endurance than troop transport or
armed helicopters.

7. Additional protection from small arms ground fire is desirable
for the command and contr-l group.

8. The HCP is not suitable for use by the FAC.

B. RC010MNDATIONS

It is recommended that:

1. The HCP be obtained and used in counterinsurgency operations in
Vietnam. (This has been accomplished.)

2. The HCP should be considered for use in conventional warfare.
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CONFiDENTIAL

(cW ANNEX A

AFTER-,.CPIJA hik-PASZ

This annex contains 3 ";c r, orratior- flown with the
heliborne command pot ",e. , r- rnot (:,_.i.ct,. st-:dies but are intended
to highlight. certain act.vit.tc" dui: L, t, vical oe orations.

1. OPERATION 'it THE DELTA "R:DLCCON 29 FIUL T'J 3 MAY 1963

The 21st Infantry Division stationed at Bac Lieu moved to Ca Kauto establish an operational forward command post. The di-rtsi:a was pre-
paring to conduct an operation involving three battalions in An Xuyen
Provi-nce, northeast of Ca Mau along: tne coast of the Gulf of Siam. On
Monday, 29 April 1963, three battalic-i, began to move into position to stat
the operation the next day. A Marine battalion was located just north of
Lam An, and the airborne and infantry battalions were located in Thoi Binh.
Part of the Marine battalion was requirod Lku walk westward along ths Kinh
Bien Nhi canal while anothe: part walked along another canal just to the
south. On 30 April, the Marines were ordered to march crosscountry toward
the objective area and stop at approximately 1700 hours, short or their
first two objectives. On 1 May, while the Marines attacked westward, the
airborne battalion was airlifted north of the objective area while the
infawntry battalion was airlifted into another position south of the ob-
jective area. During the heliborne lifts, the Harine battalion attacked
alung a wide front toward the west. Timing of the heliborne movements,
relative to the Marines' attack, became very critical auring this phase of
the operation.

Eighteen helicopters were employed to air lift the airborne and
infantry battalions. Armed escort helicopters accompanied the transport
helicopters into the objective area from the troop pickup areas'. The helL-
copters made five lifts including moving the first troops from the Ca Mat.
area where the reserve units were stationed. TIL.- was a difficult lift
in that the 16 helicopters from Ca M.au had to rendezvous with 2 helicopters
coming from Thoi Binh while approacning the objective.

During the preparation phase, prior to the attack which occured
1 May, the HCP was used to 3stablish radio (FM) contact with the various
battalion advisors to relay coordinating instructions. In some cases, It
was necessary to land when the battalion was moving to discuss subsequent
operation plans. The HCP during this phase was used to radio requirmaents
to the division advance CP. This system expedited the helicopter move-
ment of badly needed supplies to thr, respective battalion locations. Frequen-
cy modulation radio communicatior would not have been possible between th,
unit advisors and the senior advisor at the division CP without the HCP
because of the extended distance (22 miles).

A-1 ANNEX A
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The HCP also had a paralltl ?M radio system for the ARYN counter-
part to reach the division staff aid unit commanders. it was not necen-
s9ry in every situation for the HCP to land for the ARVN *talf officer
(G3) to relay instructions to thb troop ccmarider since the FM radio net
always functioned. Th, heliborne conunication facility provided the ARVN
CO a quick-)r means of relaying logistical requirements to the advance CP
than did the normal AM net (AN/GRC-9). The AX net was established beten
the division and subortinate urtits when they halted. is a result, during
29 and 30 April, the HCP contributed to tho ;osetioning of ARVN units,
relayed operation plans, requested resupply missions, initiated medical
evacuation and performed effectively as a conuaication relay station.

On 1 May during the attack phase, the HCP greatly enhanced the
effectiveness and speed with whi'ýh the airborne and AP.VN battalions were
airlifted into their respective objective areas. Precise timing of the
heliborne lift and the Marine battalion Pttack .ms essential in this phase
of the operation. The G3 advisor maintained constant contact with the
ground advisors and troop-lifted helicopters to assure that the airlift
proceeded smoothly. hadio contact was also maintained with the advisors
in the objective area.

Prior to the troop airlift, tnu G3 advisor made plans with US
advisore in Thoi Binh to land only six helicopters per flight. The pickup
area was a very narrow road with just sufficient side clearance to land.
During the airlift, the G3 advisor kept the advisors with the waiting
troops abreast of the situation in thc oLJectiye area and frequently relayed
instructions pertaining to the disposition of the airlift helicopters. As
a result, the helicopters shuttled the troops more rapidly and effectively
into the objective ereas,

kýuring Lhe airlift, tne HC' also relayed information pertaining to
the operation back to the advances CP and to the individual ground advisoro.
The HCP stayed over the operation continuou31y until relieved by another
UH-.lB.

During subsequent days of the operation, the HCP was used to locate
leading e)-aents of three hattalionts converging on t.s Vt, report their
progress to the division CP, relay logistical requirements and provide
transportation for visits by the division staff and senior advisors. Prior
to the introduction and cmployment of the 4CP the division staff officers
seldom made on-t),e-spet visits to the unit commanders because it too)' too
long to cross th' -.ifficult terrain.

Upon conclusion of the operation the HOP made radio contact with
the Individua] unit commanders in order to deliver orda•r for subsequent
operations.

AWEX k A-2
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This operation disclosed that:

a) The radios in the HOP were reliable and extended the comnmni-
cation distance.

b) The HCP can provide a communication relay between the ARVN
unit commander and the division advance CP.

c) The HC? allcws AVN staff officers and advisors to affect on-
the-spot coordination with ground commanders while airborne
or on the ground.

2. OPERATION IN THE DELTA RBGICV 1 JULY ±964

This operation was staged from a 2,0(X-foot graded surface runway
with fuel tankers available for refuoling. Its purpose was to lift an
ARVN battL ior from the stag~ng area to L landing zone in the rice paddies
12 nautical miles away. it consisted of four lifts with nine helicopters
escorted by armed helicopters, No fighter aircraft prestrikes were made
on the landing zone.

The opcration commenced at sunrise with a light fire team of two
armed helicopters moving from the staging area to the 1Z. The HOP trailed
the armed helicopters to the LZ. The first troop lift was scheduled to
depart from the staging area five minutes after the armed helicopters
departed. The armed helicopters proceeded to the wrong area, two miles
fV= the intended IZ. The edvivur it. the HCP contacted the armed chips
and directed them to the correct 12.. This caused a slight delay, so while
the armed ships were making their reconnaissance of the LZ, the aviation
element commander contacted the troop carrying flight and had them orbit
four miles south of the LZ.

After completion of the reconnaissance the troop transport heli-
copters were called into the area and the LZ was marked by the armed ships.
Since the first lift received no ground fire, the LZ for the succeeding
lifts was moved forward and marked by a smoke grenade dropped from the
HCP. All lifts were landed in the IZ as planned with only one instance of
ground fire being received.

The armed jhips were --%signed an altitude from 0 to 500 feet above
the terrain, the HOP 500 to 700 fir--, and .he transport helicopters 1500
feet enroute between the staging area arnd ths 1Z. The HCP had to make
abrupt changes in direction to avoid tracez fire in its path and to avoid
ccming too c).ooo to other aircraft. It is Lelieved the fire was ricochets
from. the armed ships firing from a position wider the HOP.

The HCP remained on station throughout the four lifts and landed
In the 12 between the third and fourth lift to allow the ARVN commander
to talk to his troop commanders. The HOP notified the armed helicopters
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of its intention to land in the 12 and they covered it and matntained
radio contact while it was in the 1Z. One gunner remained near the
cmnnd group while they were moving about the J.Z tiLUdng to unit li~aders.
Approximatoly five minutes :4ere spent on the ground in the 12.

After completion of the four lifts, the troop transport heliL-
copters and the HCP returned to the staging area while a fLire teem of
armed ships was left on station to render support to the ground units.
The airlanded units did not contact the enemy. Thus, movement of the
reserve forces was not required and the miscion was terminated. After
termination, the HCP was used by the AI;v" iesaezatxJl comander to contact
and coordinate with 2 battalion carnanders on an operation 25 miles away.

This operation disclosed that:

a) The HCP carries the capability for marking an 12 wnen the
situation requires.

b) Aviation commanaers can control airborne flights and change
Mt's during the course cf an operation.

c) The CP, mounted in a helcopter, affords a coumuander and staff
the opportunity to land in the M2 and make personal contact
with unit coiznanders.

d) The HCP should be flown at an altitude higher than 500 to 700
feet above the tVrrain in order not to be in the flight path
of the armed helicopters.

3. OPERATION IN THE TAX NINH AREA 10 SEKWBER 1964

This operation was staged from an airfield 1700 feet long, with
fuel tankers available for refueling. The original plan of the operation
called for an ARVN unit to move into position by boat and take up block-
ing positions along a river. One company of an a'•dation battalion rein-
forced by helicopters from the airlift platoon was to airlift three strike
force companies across the river to attack through a Viet Cong held area
and force the enemy into the blocking force.

During the light ;irecadiiv, the operation the boat-transported unit
came under attack as it was movirn up the river and could not proceed.
The morning of the opoj'ation, the HOP, the aia-l.tft platoon, a helicopter
ambulance, ,und an armed helicoptor T.latoo:i arrived at the stoging area.
The helicopter company cchedt,.el to provide the main lift could riot depart
from their home base because of grownd lug and low ceiliugs. The operation
was delayed approximately three hcurs awaiting the arrival of the fog-
bound airlift company.

Durin- i,.itial ruconna.•.Lincc £- the viciniby of the L% by the

HCP, a group sus-ected to be V;.et (.ong 4ere noticed noving towards some
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houses. With the preplarned operation cancelled, a plan was quizkly
substituted to lift a small group of the strike forces into the &rea where
the suspected Vr, were spotted.

Since the condition of the area and its population was unknown,
the special forces adviacra recommendod against, a prestrike on the area or
fire support from armed helicopters or transport helicopter gunners tunlses
fire was receiivd.

The new plan used four helicopters from the airlift platoon,
escorted by the armed platoon. It required four lifts into in LZ to be
selected in flight by the command and control group in the HOP.

The armied ships departed from thc ztaglng area followed by the
HCO with Lite troop traisportes ordered to follow three minutes later. The
armed ships made a reconnaissance of the LZ and receivel no ground fire.
The troop transports were cleaoed into the U2. Almost immediately the air-
landed troops received fire from a woodline to their right flank and wer-
given suppressive fire support by the armed helicopters. The three
remaining lifts were brought into the 12. Since the area of operation was
known to be VC infested and the force consisted of only 125 troops, the
HCP remained on station approximately five hours, departing only long
enough to refuel and return.

The movement of the ground unit was directed and controlled almost
entirely by the HCP since there were no preplanned objectives or routes
of movement. Because of the last minute change of plans, units, and com-
mandors, the personnel designated to be ii: the command and control group
were not thoroughly briefed in the usc of tht console radios prior to
departure from the staging area. It took considerable time for the traw
to brief the advisor while airborne and he was limited in his use of the
HCP during the initial landing phases. The first time the HCP returned to
the area for fuel the personnel were thoroughly briefed on the radios and
they used them ',ich more effecti'.ely in the next phase c the nrwvration.

Since the advisor on the ground was unable to contact the armed
helicopters, the HCP was used to relay requests for fires and kept the
armed ships aware of the disposition of the friendly troops at all times.
Two advisorsa requests for amunition were relayed by the HCP. Both requests
were acted on and additional anmno was airlifted into the 1Z.

As late afternoon approached the weather deteriorated and the
command and control group decided to withdraw the ground force from the
LZ and return it to the staging area. The four troop transports were
called froward and briefed on the 12 while enroute. The ground force was
halted and briefed.

After withdrawing the second lift, the advisor decided to land
in the 1Z and make final coordination for the withdradl of all p.,rsonnel
because anyone left behind would probably fall into W, hands. The armed
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ships were notified of the intent to land the HOP in tho LZ and were
requested to provide cover. The HCP remained in the LZ approximately
15 minutes until the third lift had beer completed. At this time loud
explosions were heard and the armed ships radioed the HCP that some
type of artillery was being fired into the outer edge of the 1Z. The
command and control group returned to the HCP and took off. The in-
coming rounds wern believed to be 60mm mortar rounds. The armed ships
found a suspected mortar position and destroyed it with rockets. The
fourth and final lift was executted and the operation terminated.

This operation disclosed that:

a) With the command and control group aboard the HCP, plans can
be formulated and landing zones selected while .irborne.

b) The HCP can control and coordinate movement of a ground force.

c) Personnel using the HCP for the first time must be thoroughly
briefed and instructed in its use prior to departure from the
st .ging area.

d) The HCP can be landed in the 12 to afford personal contact
with the unit commanders but it should not remain in the U.
for extended periods of time as it becomes a prime target.
With key personnel aboard, it should not land in unsecured
areas.

4. OPERATION IN THE DELTA REGION 2 SEPTEMBER 1964

This operation wab staged from a graded surface runway 1700 feet
long, with fuel tankers availablo for refueling. The operation consisted
of mo-ing ground forces into blocking positions on three sides of an area
reported to contain a VC unit. An ARVN battalion was to be airlanded to
the north of the position with the mission of attacking south and forcing
the VO unit into the blocking forces. The ARVN unit was to be moved in
three lifts by an aviation battalion using troop transport helicopters of
two companies, supported by two platoons of armed helicopters. Vietnam
Air Force fighter aircraft rerformed a prestrike on the area for 15 minutes.
Immediately alter the prestxike the armed helicopters, followed by the
HCP, arrived on station and began their re.,onnaissance and suppressive
fires. The landing zone was marked with smoke by the vector control air-
craft which led the helicopter flights into the U2.

An ARVN unit moving up from the south to a blocking position
encountered VC estimated at platoon strength. The AIA) coordinated with
the FAC and had overhead cover aircraft make strikes to the sout.h on the
VC position. The aviation eement duputy in the HCP notified the trans-
port helico;ters of thc fignter strike and altered their flight route
around the strike area,

ANNEX A A-6

CONFIDENTIAL



CONFIDENTIAL

The ARVN commander received word from his ground unit that they
were unable to contact the anmed helicoptera doliverinC suppressive fires
as they were moving through the operational area. The ARVN comander and
hie advisor discussed this with the aviation eleent deputy and asked if
be could ascertain the trouble. The aviation deputl contacted the armed
ship flight leader and found that no aircrAft in the armed flight was on
the ground unit'e frequency. Immediatesy one of the armed helicopters
changed to the ground unit frequenmy and received requests for fires on
the areas designated by'the ground commander.

This operation discin,,d that:

a) Helicopter flights can be diverted or rerouted while airborne
by the HCP.

b) Coordination can be accomplished for fighter aircraft support
from the HCP while airborne.

c) Immediate coordination between command, advisor, and aviation
elements can be accomplished since key personnel of each group
are aboard the HCP.

5. OPRATION IN THE DELTA REGION 28 JULY 1964

This operation was staged from a sod runway 2000 feet in length
with fuel trucks available for refueling. It consisted of moving an ARVN
battalion with an aviation battalion frcu the staginS area to an IZ. The
HCP was not used for command and control during this operation.

The HCP carried three senior military advieors and their es.*ort
officers on the operation. The HCP helicopter arrived on station to
observe a 20-minute prestrike by VNAF fighter aircraft. ThMe prestrike
was followed by armed helicopters perfcrming recomnaissance and suppressive
fires Zor five minutes. The lifts were made into the LZ without diffi-
culty. Armed helicopters continually placed fire on the suspected VC
position in a tree line as the ground units advanced. The HOP was in-
itially flown at 3500 feet above the terrain. Observers were unable,
however, tu follow the troop movement on the ground from this height. The
flight level was reduced t& altitudes varying between 1c0 and 2500 feet
to afford better observation. The observers used the radios in the
console to monitor transmissions of the different elements involved in
the operation and were able to keep abreast of the situation.

After departing from the 12 area, the senior military observers
were flown to the staging area to observe operations there and then to
the division advance CP for a briefing on the progress of the operation.
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This operation disclosed that:

a) The HCP is an effcctive vwhicle for senior Mnltaz7 personne.to monitcr radio comands and observe operations.
b) The flight level flowna should be high enough to enhsname survLv-ability w•il.e circling the 1Z Qroa but 1oM enough to zffordadequate observation of the ground units without obstruczing

the missione of other aircraft.

6. OPERATIONS WITH AN/.tsc--. 15 NOMVMBER 1964 TO 15 IhH 1965
From 1.5 November 1964 to 15 )Ich ir 1965 13 N/ASC.-6 heliborne corn-mand post consoles have been successfully usao In IL! sections of the R%'from Da Nang in the northh, to the central highlands bet.-.in Pleilzu and QuiNhon, to the Mekong Delta in the south. Conaznders statm thtt the HCPis currently being used on approximately 90 percent of all aesige2d

missions.
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EPVhROMUT

The Republic of Vietnam (RIN) occupies a crescent-shaped area of
67,(O)W square miles on the southeaster.n edge of the Indochina PerLtnula.

The area may be divided into four distinct geographical regions: the
highlands of the north and central portion, the coastal plains, the
plateaus of the central highlands, and the Mekong Delta plain in the
south. (See ftgure B-I.)

3. TERRAIN

The highlands region is dominated by a chain of broken mountains
and rugged hills that terminate on the i.orthern edge of the dolta plain
about 50 miles north of Saigon. Thase mountains are characterized by
steep blopes, sharp crests, narrow valleys, and dense vegetation.

The coastal plain, varying from i0 to 25 miles in width, extends
along the coast from the northern boundary to the Mekong Delta plain in
the south. In general, the area is characterized by sandy beaches and
dunes, backed up by rice ptddy fields and marshes that extend to the
mountains. Ground movement restrictions in the cultivated portions of
the coastal plain are almost identical with those of the delta.

The central highlands adjacent to the Laos-Cambodia border contain
extensive plateau areas. Here, the mountains give way to more gently
rolling terrain. The northern plateau is covered by dense tropical forest
and jungles. The southern portion is typical savannah country, with large
open expanses covered by tropical granses and open forest. Ground move-
ment in the northern plateau is restricted to roads and trails, as the
dense vegetation prevents rapid off-road movement.

The southern quarter of the country is a large plain fonged by
the rivers Hau Giang, Mekong, Vain Co, Saigon, and Dong Nai. The Mekong,
after it splits into four branches, and the Hau Giang flow directly into
the South China Sea. The Vem Co and the Dong Nai enter the Saigon before
it reaches the sea. In addition to these major tributaries, the area is
cut up by a great number of smaller streamb and a dene. network of
canals. The plain is relatively flat with few spots exceeding an elevation
of 20 feet above sea level. It is a very fertile and highly cultivated
land. More than 9,000 square miles of delta land are under rice culti-
vation. Drainage is effected chiefly by tidal action which differs greatly
from place to place. During the rainy reason, a major portion of the
entire area is inundated.
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2. ATWg£ AND CLDUZI

The climate is hot and humid, subtropical in tne north and tropical

La the sou'.h where the 'nth.V mc•. temperat.ure ýs 80 degrees Fahrenheit
throughout the year. The mon:oone, Wooing generall,. from the southwest
in audar and from thi northeast in inter, profoundly Lifluence the
clizmate ,nd rainfa.l. I

urle the aumer monsoon, hoatcd air rises from the Gobi Dteort

and esiwee moist air ta fJcw inland from the sea, depositing heav. rainfall
in its wake.

The a-wusl ramnfalU is heavy in .11 regions and torrontial In
many. It is heaviest at Huo which has an annual average cf 128 inches.
The low of 28 inches at Yiai Diub resuJ.ts from the presence of a barrier of
rhi12 in the area. At &tigpn, rainfal! averagoa 80 inches. (See figure
Bi-2.)

.FIG1Ff CGODITXONS

Tre e-taiuation was conducted in the delta region which is favorable
for helicoptit operqtioe during zoat of the year. During the rainy cr
mons.oon anaso-,, operati-ons may Ls curtailed because of ground fog or low
ceilinjt Delays of ap to three or four hours have been encounterer4 . The
rstiy -aoon brings numerous thulnder-6howers to the delta region. T .ey
cam nofn-all be ci± -,jaavig&Atea rnlesb they actually obscure the larding
zone or sta&g.ng areas.

4. ME0PLE

Thu RVN h"2 a pupulation of approximately i.5.7 million people
largcly coicsntratad ir the eastern zosistal plain and the Mekong Delta.
The high2znd region, which comprises mre than half of the total area of
South Vietrnm, io sparsely populated.

South Vietnam hta an averaZe populatio.s density of 234 per square
mile. About. 10 r-.ent of the people reside in urban areas. Tne other
90 per(.eat .ive cn the 13 pezrcent of Lhe land which is best suited for rice
cultivation: the del!a and the small river basins in the central lowlands.
Portiona of tlhese regions hava populations of over 2000 per square mile and
compare in dana-ty to the most populous regions of the Yangtse Valley of
ChinA.

Ovor,.ll, populatlon density ranges from 2,000 perbons per square
mile in t'e Pro.inos of Qurmg Nam (in the north) which includes the in-
portant city of Da Nang, to ?.3 persons per square mile in Quang Due
Pro-vince in the plateau area of the Chaixe Annamitique. The Mekong Delta
area, 26,200 square zjile5 in extent, has a population density of 522 per
square mile. The delte is very dense~ly populated along the rivers and
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Cakial.s which criscroas it, but in many arvacý '.hcxe th3 soil is Io:;3 urable,
it i-, dparse5)y setT~lud.

The portion cf the Chains Annamitiqlus lying vithin Scuth Vietnam,
an area of 16,000 rquare miles, has a po~tJ-atior1 of only 584,000 people,
w.5t of their memflere of scatts.red mountain tribe3 who iubcist on hunting,
fishing, and slash ?anainig. The extensi.et forest wnd rich soils of the
area could support a much larpec population, bu-, the high prev~lene.e oz
mal-aeia has3 curtailed seittlemnent.,
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1. THE ORIGINAL CONSOIE

The original comnu-iications tquipment for the HCP consisted of
tw4 FM, one VHF, and one HF SSB radios mounted in a table-type console.
Its dimensions were 70 inches long, 36 fnches high, and 30 inches deep
-%nd it weighed 375 pounds. (See figure C-I.)

2. THE ACTIV-MODIFIED CONSOLE

The ACTIV.modified console contained tio FM, one VHF, and one
HF Sa, radios with control panels, five control stations, and five head-
sat jacks. (See figure C-2. Control station nLtber 5 is on the pilot
side of the console.) This equipment, less the HF SSB radio, was con-
figured irn a package 36 inches wide, 31 inches hig}h and 35 inches deep.
The total console w'ight was 163 pounds. The SSB radio (%eight 91 pounds)
was installed in the, aft cargo compartment. Total weight of the ACTIV-
modified installation was 254 pounds, a saving of 121 pounds over the
original consola.

(U) FIC.URF C-l. Original! console.
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The console had L control panel facing the command group with a
control station for each occupant (figure C-2). Tne control station
allowed each occupant to monitor singly or simultaneously all four radios.
Transmissions could be made on all four radios simultaneously but only
one r•:er at a time could transmit on the same radio. It incorporated an
intercommunicatioi system integrated with the intercom of the helicopter
which permItted conversition with the crew or use of the private intero-om
system in the console. The control panels of the four radios were also
arcessible to the occupants for changing frequency or adjusting volume or
squelch controls.

The console was installed between the single-place seats, thiz

providing space for two gunners. (See figure G-3.)

The console used the regular power output of the helicopter and
required no additional generators. rower cables and antenna leads were
equipped with quick-disconnect units to facilitate rapid installation and
removal. Tte package was constructed to fit ccisting tiedown brackets andcould be installed or removed by two men in five minutes.

In addition to the four control stations facing the command group,
one was located on the rear of the console facing toward the pilot and
co-pilot. (See figure C-4.) Thib permitted the co-pilot, normally the
aviation element commander, to use either the console or the aircraft
radios.

(U) FIGURE G-2. ACTIV-modified console (front panel).
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(U) FIGUWJ C-3. ACTIV-modified Ionsol,j mounted in UH-1B.

(uJ FIC.Rms C-'I. TCIV-rmodified console (pilot panel).
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The ACTIV-modified console used the same antemna installation as
the original console. The long-wire HF SSB antenna was installed on th•
underside of the tAiil boom. (Set figure C-5.)

Two FM antennae were mounted, one on the Lefr, and ona on Lne right
helicopter skid and attached to the aircraft frame just forward of the
cargo doors. (See figure C-6.)

The VHF antenna for the console radio was mobuted forward of the
rotor mast on top of the cabin compartment when the ACT-V-modified console
was used. The VHF antenna for the AN/ASC-6 was mounted on the underside
of the tail boom. (See figure C 7.)

3. COMMUNICATIoNS CONSOLZ AN/ASC-6

The AN/ASC-6 is 32-1/2 inches in length, 17-1/2 inches in width,

and 33-1/2 inches in height. It wei.gh- approximately 180 pounds with
components and 61 pounds leas components. instructions on the use of the
AN/ASC-6 are publinhed in a manual of the US ArrW Electronics Comanad,
Fort Monmouth, New Jersey, title: "instruction Manual (Installation,
Operation, and Marintenance) Communications Central AN/ASC-6,a dated
28 October 1964.

Mounting holes in the conso.le and tiedowa fastenings in the hell-
copter sec,-we the console to the helisopter. The lower rear section of
che corsole contains thrme radio sets: twr AJ!/ARG-4's (Ft-I ard FM-2)
and ooe 4NL'ARC-51 (UHF-AM). The upper rear section contains two AN/ARC-4.4
dynamotors (DY-107/AR) and a storage compartment for the headsets
H-1Ol(*)/U and detachable cablco.

The upper portion of the front panel (figure C-8) is contoured
into a control panel that contain. operator sLations 1 (gold), 2 (redY,
3 (green), and 4 (Yiolet). Rich operator stotion is equipped with an
.nttrphone selector (C1611(*)/AiC aid headset (H-lOl(*)/U) connecting
cord. The H-Xll(*)/U connecting cords protrude from grommets located
below the console control panel. Each H-lO1(*)/U connecting cord termi-
nates into a U-94A/U connector plug which contasin a press-to-taplk switch,
a spring clip with which the operator can anchor the u-94AAJ to a con-
venient loc'tlon on an article of clothing, and a receptacle into which
the operator plugs the H-lOl(*)/U. Each spri ng slip has a color-coded
pla•L that matches the color-coded d1ate adjacent to the applicable
station number plate on the contro). panel. In acdition, the ccnnole
control panel contains the FM-I control panel above operator statlion 1 and
the FM-2 control panel ar;ove operator station 2. The lower front portion
of the console contains the intercommunication junction box which is
covered "ith a removable access cover.

Tf3 top of the console has a control panel that slopes toward the
frontn, vof tih co, )In. Thin n]opi.ig rontrol pane] contains the controls
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(U) FIGURE C-5. Long-wire HF SSB antenna.

(U) FIGIM C-6. FM antenr~a.
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(U) FIGURE C-7. VHF antenna.

(U) FIGUE C-8. AN/ASC-6 console (top .nd front .xinel view).
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for the A/NARC-51 UHF), AN/ARC-73A (v•F), an 8-day clock, and space for
installing the AN/ARC-102 control panel. When the console is insta.lled
in a helicopter that contains radio set AN/ARC-102, the AN/ARC-102 control
pWael (control radio set C-3940/ARC-94) is removed from its normal lo-
"cation on the helicopter control pedestal and is installed in place on the
top sloping control panel of the console.

The upper portion of the pilot panel (figure C-9) of the console
contains two C-16ll(*)/AIC's !or operator stations 5 (blue) and 6 (copper).
The power light is located between the two C-16U1(*)/AIC's. Two H-IOl(*)iU
comnecting cords (terminated with connector plugs U-94A/U) protrude from
gromneted holes located adjacent to the C-1611(*)/AIC's. These -I3l0l(*)/U
connecting cords also have spring clips with color-coded platea that
identify the applicable operator station. Directly below the two C-1611(*)-
/AIC's is the main switch and four circuit breakers. Below the circuit
breakers are three antenna connectort and the ARC-102 connector. The radU o
junction panel is located on the lower portion of the rear panel and is
covwred with a removable access cover.

(u) FIGURE G-9. AN/ASC-6 console (pilot panel view).
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(C) ANNEX D

OPERATIONAL REQUIREMENT AND REQUEST FOR FABRICATION

Thie annex contains a copy of a letter dispatched by Commander, US
Military Assistance Command, Vietnam on 28 July 1964 stating an oper-
ational requirement for and requesting fabrication of consoles for
heliborne command posts for use by the ARVN corps and division com-
Lmanders.

HEADQUARTES
UNITED STATES ýaLITARY ASSISTANCE COMMAND, VIETNAM

APO San Francisco 96243

MACJOD 28 July 19L4

SUB 1:CT: Requirement for Materiel. Applicable to Counterinsurgency and
Remote Area Conflict (Heliborne Command Post)

T0: Assistant Chief of Staff for Force Development
Department of the Army
The Pentagon
Washington, D.C. 20310

1. Reference: Letter AGAM-P (M) FOR, Headquarters, Department of
the Army, subject: Quick-,Reactiun Procedures to Improve Meeting Re-
quirements for Materiel Applicable to Counterinsurgency and Remote Area
Conflict, dated 14 June 1963.

2. In operations it is necessary .. the commanders and advisors
to have a capability to communicate with each other and their organizations
from a single heliborne CP. This communication capability must provide
for air-to-ground and air-to-air for ARVN, VNAF, US Army Aviation: USAF,
and U Advisory personnel. The request.od hl)Jlborne command post communi-
cation console will provide a capability of controlling and coordinating
ground forces, tactical air, Army aviation, artillery, and support activi-
ties.

3. The urgency of this requirement precluded a long-range design

and dcvclopment 1,n-ram. Immediate design and fabrication using standard
items of equipment is required. A console has been designed and tested
by the Army Concept Team in Vietnam. The ACTIV dti_4g will reqoiro
engineering verification but should permit almost immediate iabrication.
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4. This requirement, meets the cr 4 teria for modi!fed processing as
established by letter referenced in paragraph 1. Inclosure 1 detai.s
the general and specific requirements for the command post console. In-
closure 2 contains background data on technical feasibility of the
console. The soundness of the operational concept xid Lhe technical
feasibility of meeting this requirement have already booe., demonstrated.

5. Reqneet that your office take apprccr'ate action to process this
requirement as a matter of urgency.

s/W. C. Westmoreland
1 incl t/W. C. WESTMORFJAND

as Lieutenazit General, USA
Commanding
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NTMIUL IE Ll'R94E1TS FOR HEULBORNE CuY2ANP POST
Part 1 - General Requiramenmt

1. This rmquirement for materiel is applicable to ccunterinsauripncy
and roijioto area conflict.

2. Description of the required materiel. A small, durable, " ghth
welght console package of n rborno communication radios for installation
ini UH-IB type helicopters. Its primary role in for communications of a
commander, staff, advisor, and air liaison officor in controlling air and
ground elements against insurgents. The console should fit easily into
the cargo compartment of the helicopter with no change to the aircraft con-
figuration except for antenna installtion. Aith the console installed
in the helicopter the aircraft must remain within Center of Gravity lUm-
tationis and under the aircraft naximum gross weight limits with a total
of oight personnel aboard. There should be additional fuel in the aircraft
to allow the control ship to arrive on station prior to troop transpor-
tation in airmobile operations, remain to control ground movement, and
depart after succeeding I'lights of troop carryint helicopters. The radios
and antennas used in conjunction with tho consolo should be standard mili-
ta,,7 equipment for ease in repair and or replacement. The convole needs
to be a small enough package so a3 not to obstruct the view of the person-
nel seated in the rear of the cargo compartment.

3, Recoondied Priority

This ir an urgent and immediate uperational requirement for
control of ,.round and air elevients and as a decision making command post
for use in controlling quick-reaction forces. This requirement should be
considered for a 1-A priority.

4. Basi, for Requirement

The ccmmand and control of combined forces operations. It is
required to give adequate communic&tion capabilities during operations
for the Vietnamese commanders, the US advisors, air liaison officer,
artillery or operations personnel, and the troop carrying aviation com-
mandor.

5. OrLaniZation Which WillEmploy the Heli2orne Coand Posat

The heliborne command post will be used in aircraft supporting
the Vietnamese II, III, and IV Corps, and each Vietnamese division. Pro-
posed allocation is one HOP per division and corps headquarters. The CP
aircraft will normally operate in support of air and ground operations
within their respective division or corps tactical areac,.

Incl 1
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6. a. Tho requ' m'neat Is for 15 consoles with radios, wi-in& ;,ltonnis
and installation kits. 15 additional setc of Antennas (less the AN/ARC-102
antenna) and installation kits are required for installation on altomnaLe
holicopters.

b, uoelier7 of the consolec is required as soot &P pfpiib1M Md
no later than 120 days.

Part II - Specific Reqtarempnts

I. S3 e

a. The mAxinLm acceptablo size is 35* x 31" x 26'.

.b. *..e console should be able to be pLAced between the atter.dAnts'
s~ats with the seatt in the helicopter.

ac. It should be small enough in size as not to restrict view.

2. Weight

The console should not exceed 165 lbs. with the XN/ARC-102 zidio
inst&lled separately in the helicopter aft compart--7+.c.

a. The console should contain twc ANI/A.RI ?X radios, ore
AN/aR(-51 OHF redio, oontrol and wiring to un, AwiA C-102 SSB radi: sepe-
rately installed in the aft compartments of the helicopters.

b. There should be an intercommunications system for the personnel
connected into the console for their use and for oontact with the aircraft
crew,

c. There should be the capability of monitoring all radios or only
specific radios as desired.

d. The console should have five control positions anM connection
points for standard headset-microphonea for Army aircraft. Four of the
control positions accessiole to personnel sitting on the rear seat in the
cargo compartment and one accessible to the co-pO.ot position in the
cockpit.

e. All five positions should have selective 'ontrol of the two
FM, one UHF, and one =S3 radio(s).

4. Char~ctaitica

a. The console should be easily installed or removed in not to

exceed five muinutes with a two man crew.

AWFKX D D-L
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b. The wiring and connections should be of standard military issue
for ease of maintenancu and capable of witLstandlng, abuse and vibratLons
associated with the UH-lB helicopters.

e" . 6lactve awlcnhea ahould be guarded to prevent accidental
movemnnt.

d. The console should he designed so that a 50-gallon auxiliary
fuel cell can be installed under the rear seat in the cargo compartment or
for externtl skid mounted auxiliary drop tanke.

5. Aircraqt Avionics

T•m minimum essential aircraft communication and n,-,vigatioin ecruip-
ment needed in addition to th-,se radios installed ir the consBle, follows:

a, AN/ARC-4.4 (M4) Hadio '-At

b. AN/ARC-51 or 55 (UHF) Radio Set

c. T-366A/ARC (*VF) Receiver

d. AN/ARC 301 (VHP') Tranamittor

o. AN/AR1 59 (1) Radio Compass

I. i.Dv~ts haaio Uompass Indicator

g. MA-l Gyromagnetic Compase

h. SB-329/AR (2 ea Iziterom)
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EQUIP.EYF FAULTS

1. L'EFIC1IBNU~i~S

a. None

2. SHORTCOM{INGS

b. None

3. CORRECTED DEFICIE~NCIES

Defi':-ien CorrectiveAct~ion

a. The original con- ACTIV modified the con- This reduced-size
sole was too l.arge and 3ole by el iminating the console allowed for
too heavy. map board and table and the replacement of

placing the 358 radio in the single-place
the aft luggage couh- iseato normally occu-
partment, thus reducing pied by the two
the wtight. to 163 pounds gunneras,
and tho size to 35" x 31"
x 26".

b. Positioning of the The ACTIV-mnodified con- The size and weight
original console placed sole wa3 designed to fit of the ACTIV-modi-
the aircraft in a between the single-place flied console and
forward center of gravi- seats. The reduce weight the use of quick
ty condition. and the placement of the disconnect units

SSB radio in the aft on power lines and
luggaga compartment antennas leads pro-
placed tho oi~rcraft within vided a quick change
centar of gravity limi~ts. console capability.

4. PREVIOUS DEFOICIECIES

Not applicable.
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Jo-'nt reost and Evalue~tiori Task1

7v,±CC3 (Ji'LITF), TJSSTITII. ATTN:
Y-a.4or General ftosson

Coand~rer, US 0.Z1tary Asaimit~ace C~mmEnd, Vi-z~na 2

(Fo~r J.-3, J-4/'
rChioi, joint US Miliitary Adyisory Grot'p to Thailt.nd 2

Comw~ander-in-Ch$ of US Southern CommAnu
i~ire;Lur, jubxt Recsarcb arzt Ta Activity 6

(7or Dris+-rl~bution .(, C"OM11'zACV anid L;INCPAC,)

Ghief of' Staiff, Doepartment of ' ha Ar' I

Office of the ChLiocf olf 6..afi', Dc~rnin f tile 1

Army, AT'TN: Spteci& AsI~ for Spaci,%l
-a Activities

Office Of thle Chief cf Staff, Dernr~tzt of te2
Aniqy, ATflN: Di-rector of' Ccoo .imr.±ion aznd
Arnay-Is, Coordinat-ion Division.

Deputy %aif of Staff Lo4.L~4ics, Diparument 2
of trie Amny

Dcputy Chiif of ~affor Ylvdltarf Optizaticmn, 5
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Comanding General, USAR'AR.Ib 2

Assistant Chiof of Staff fox, Force Development, 10
Department of the Amy

Office of the Assistant Chief of Staff for Force 10
Development, DepartLment of the Army, ATTN:
ACTIV Liaison Officer

Chiof of Resoarch and Development, DepartZent of 3
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Department of Lhie Ary
Cowuianding General, US Army Materiel Command 35
Cor.imnding General, US Continental Army Command 30
Commander-in-Chief, US Army Pacific 5
Commanding General, US Army Combat Developments 50
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Commandant, Command and General Staff College 2

Cominandant, US Army War College 2
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Commandant, The Armor School 2
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Cmanding Officer, US Army Limited War Labr'ratory 2

Senior US Advisor, EBarh ARVY Corps 2
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Commanding General, US Army Support Command, Vietnam 20

Commanding Officer, US Army Special Forces, Vietnam 10
Commanding General, USARU'UR, ATTNt G-3 1

Comnmanding Genera2, 3eventh US Army, ATTN% 0-3 1

Commanding General, US Army Test & Evaluation Command 1

Commanding General, US Army Mobility Command 1

Commanding General, Jo)im F. hennedy Center for 1
Special Warfare

Commanding Officer, Combat Developments Command 1
Special Warfare Agency

President, US Army Infantry Board 2
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Commanding Officer, US Army Special Forces 2
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C*=w-.d~nt, U.' Mar~ne Corpts3
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Ab~ntu!.Chief' of Staff G-3, H(4, RI! Marine Corpb I
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AKC1

APR~ST
AIJDO
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HAormatia 13ee Xino
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f Uiaited War
h(4, .~t~JAir tLozmwid

Co=&~nder, Ist Air Cormitndo ding

~gj~rTactical Air WarfArQ Center
Air ircst T-2t, Unit, VioGtnm 2
Costirn±cr * 2nid AIRDIV, 13th Air For,--)

Cu~,tndt, 3thAi- Forcto
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Nnns)US ArWu Combat Developnents Command
None Fort Bolvoir, Virginia

I) tI,9iC~ The purpose for the heliborne commnand post (HOP) project was to de-
termine tho concepts for employing a helio~ptior as Anl aerial comand post in
couwnt,.rinsurgenoy oporationa in the Republic of' Vietnam (RV10. (U

Trie console for the HOP was deal pned and fabricated using a selected
group of rI!dios which was plaoed into a helicopter eq~uipped with special antetmas.
'rho HUP was used by grotund commanders and their staffs for commarA and control
of 'iombt operatioiis, The HICP was flown on 20 douowunted combat operations
under varying terrain, weather, and operational conditions, The funotion of the
raidioPn and the personnel in the HCP were observed and racorlded by evaluators
from ACTIV. Additional data otere gathered by interview and discussion wit~h key
personnel at all leveil.n (U)

The HCP providwe thot ground commander with an effective means for
controlling combat operations, The HOP conuii~d group can coordinte and contr-3l
th'o airmobule forces, ground forces, and all ioupport elemtents including artillery
&nd Air Force fire support. (U)

Prior to completion of the evaluation it wAn recomuended by Coonmanduir,
US Military Uuamiwan Vietnam that the 11OP be obtained and used in counterin-
surgenoy operationin Inr Vietnam. Fifteen consoles wiere relquested for issue to
the avlAtion 'v&11Laiono on trS ouiej uf ,~no per AIVW of the Re Ub3± oe Vietnam

v 4o And eIdi. inni :g pMK(~.d a di A MR t.0 A imp, tllc'at of two . hese consoles or's
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