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\ I. (U) PREFACE

TRACT

Data on the CV-2B (Caribou) company were collected-trhthe Army Con-
Cept Team in Vietnem (A during counterinsurgency opérations in the
Republic of Vistnam {RVN), 1 May to 31 October 1964. The data ana-
lyzed in the present report skpplement data discussed In the ACTIV final
report, "Caribou Airplane in Support of Counterinsurgency Warfare" (U),

dated 30 August . 1963.

‘> The ACTIV project officer and evaluators participated as crew mem-
bers on each type of mission flown in each of the corps zones. Their
cbaervations, interviews, and official records form the basis of this
report) No miss! ons were generated solely for the purpose of collecting
&t&.

7> The CV-2B, under operational control of the corps senior advisors,
special forces in Vietnam, or United States Overseas Mission (USOM),
provided effeclive and responsive support to counterinsurgency opera-
tions in Vietaam. 7

“>The stort takeoff and landing (STOL) characteristics of the CV-2B
aided by reversible pitch propellers, its capability to fly in and out
of short airstrips under all but the most severe weather conditions,
and its maneuverability in restricted terrain, rendered the Caribou
axceptionally well-suited for sustained support of counterinsurgency
operations in Vietnam. Reversible pitch propeller modification and
AN/ANP-158 (WP-103) weather avoidance radar enhanced the effective-
ness of the CV-2B in Viet.n.am /

~\The low-level extractim (10LEX) technique for aerial delivery of

cargo provided flexibility in selection of delivery methods, resulted
in a significant reduction in cost of air items (equipment needed to
rig for aerial delivery), and reduced rigging and recovery time.

Data collected in the areas of operations, supply, and mai ance

indicated that TOE 1-59D, Aviation Company (Airmobile « Pixed-Wi
dated 27 March 1964, is inadequate for counterinsurgency operations
B. OBJECTIVES AND METHODS

t. Objective 1 - Operations

Document the operations cf the CV-2B Caribou company and the
support provided to the counterinsurgency effort in Vietnam.

1
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campany

Methods for meeting Qbjective ! were:

1) . iatistical cata were gathered from offieial records
and reports. Interviews were made with operational
and maintenance perscnnel.

2) Evaluators and the project officer flew sach type of

mission in each corps zone, recorded specific data,
and made general observations.

ObJjective 2 - Airdrop Techniques

Evaluate the airdrop techniques used by the Caribou company.

Methods for meeting Objective 2 were:

1) Observation was made of each technique. Specific data
concerning accuracy of delivery were recorded. Iater-
views were nade with special forces personnel who re-
ceived the bulk of the supplies delivered.

2) An evaluator cr the project officer {lew as a crew mem~

ber/observer on missions enploying each type of aerial
delivery technigque.

Oblective 3 ~ Evaluvation of TOE
BEvaluate the TOE under wiich the Caribou company operated.
Hethods for meeting Objective 3 were:

1) Interviews were made with key personnel of tha 61st Avia-
tion Company and the Aviation Support Battalion.

2) Records were searched.
3) Observations of the suitatiliiy of tkz TOE were made.

Objective 4 - logisitics

Document the logistical support requirements for the Caribou
employed in support of counterinsurgency operations in Vietnam.

Methods for meeling Objective L were:
1) Interviews were conducted.
2) Records were ssarched.

3) Observations of the supply system were made.

2
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5. Objective 5 - Navigation and Communications Equipment

- Document the operational use of navigation and communications
equipment installed on the CV--2B Caribou.

Methods for meeting Objective 5 were:

1} Interviews were conducted with crews and communica-
tions personnel.

2) C(Observations were made during operational missions.
C. SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS

The CV-2B demonstrated its versatility in the movement of troops
and cargo in and to the outlying areas of Vietnam. Its cargo capacity
and its operational capabilities, when coupled with the LOLEX delivery
technique, made it extremely valuable for resupplying isolated special
forces campe and long-range patrols.

Since the 5th Speclal Forces Group has a routine requirement for US
Army aerial support, CV-2B's should be allocated to the group. In order
to increase effectiveness, simplify maintenance, and provide flexibility
in aircraft scheduling, the modification to equip all Caribous in Viet-
nar with reversible pitch propellers should be expedited. Since the
counterinsurgency situation in Vietnam precludes an elaborate radar net-
work, CV-2B's operating in a counterinsurgency environment should be
equipped with weather avoidance radar. In addition, during periods of
poor visibility, some type of »-ortable terminal guidance equipment
should be provided to assist aircraft in locating the positions of
i1solated units operating in remote arzas. The technique of placing the
fV-2B under operational control of the supported units proved effective
dnd respoansive and should be considered as the normal means of control
in a counterinsurgency situation. TOE 1-59D, Aviation Company (Air-
mobile - Fixed-Wing), dated 27 March 1964, shouls be augmented with
additional per:onnel and equipment for counterinsurgency operations in
order to provide an adequate command control and an effective wainten-
ance structure.
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Ir. (C) INTRODUCTION

A. PURPOSE

The purpose of this evaluation was to collect and analyze data on
performance of the US Army CV-2B (Caribou) company during support of
counterinsurgency operations in the Republic of Vietnam (RVN).

B. BACKGROUND

The 1st Aviation Company (Fixed-Wing Light Transport) was deployed
from CONUS to Joint Task Force 116 in Thailand on 23 July 1962. The
company was moved to Vung Tau, Vietnam in December 1962 to support coun-
terinsurgency operations in the RVN. A second Caribou company, the 61st
Aviation Company (Fixed-Wing light Transport), was sclf-daployed from
the United States, arriving in Vung Tau in July 1963,

The first evaluation of the Caribou in support o counterinsurgency
operations was conducted by the Army Concept Tean in Vietnam (ACTIV)
from 1 February to 31 July 1963. The final report covering the first
svaluation, "Caribou Airplane in Support of (ounterinsurgency Opera-
tionsm (U), dated 30 August 1963, was distributed in September 1663,

The 18t Aviation Company was returned to the United States in Decem-
ber 1963, The 61st Aviation Compsny, however, continued to support the
counterinsurgency effort in Vietnam, with the aircraft placed under
operational control of the corps senior advisors. A second Caribou com-
pany arrived in Vietnam on 23 October 1964 but was not operational dur-
ing the evaluation period.

The second evaluation was conducted from 1 May to 31 October 1964
and covers operations of the 61st Aviation Company.

C. SCOPE

1. Def nition of Project

Particular emphasis during the evaluation was placed on:

a) Support provided to US advisor teams, Army of the
Republic of Vietnam (ARVN) corps and divisions,
special forces, and the United States (Qverseas
Mission (USOM)

b) Command and control

¢) Aviater training
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d) Airdrop techniques

e) Flight techniques

f) TOE

g) Logistieal support requirements

h) Navigation, communications, and radar equipment
installed on the CV-2B.

2. Seiting of Project

a. Environment

The 61st Aviation Company provided support to US advisory
teams, 5th Special Forces Group, ARVN, and USOM in all corps areas of
the Republic of Vietnam. The Caribou flew operational missions under
all but the most severe weather conditions in Vietnam, and used air-
fields located in all types of terrain. During the evaluation period,
part of the 61st Aviation Company was flying in an area of Vietnam
affected by the southwest monsoon rains while the remainder was flying
in an area not affected by the monsoon. Where the physical environment
had significant effect on operations, the facts have been noted. See
annex A for a discussion of the enemy, weather, and terrain.

b. Military Elements
(1) Units
The documsntation of operations of the 61st Aviation
Company forms the basis of this report. Data were also gathered from
the following units:
a) 326th Maintenance Detachment
b) 611th Direct Support ompany
¢) 330th General Support Company
d) 5th Special Forces Group
(2) Equipment
The CV-2B, modified with reversible piteh propeller,
was the airciaft evaluated. The items used for low-level extraction
(LOLEX) were standard air items procured by and for the special forces.

The WP-103 weather aveidance radar was installed on three CV-2B'e, No
special equipment was procured during the evaluation.

6
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{(3) Mission

The mission of the 61st Aviation Ccmpany as stated in

. MACV Directive Number 44, dated 11 December 1963, is to . . ajrcraft

in the corps tactical zones (CTZ) as directed, in direct support of corpe
for forward area t{ransport.

D. EVALUATION DESIGN

The primary sources of data for the evaluation of the CV-2B were cb-
servation of and documentation of the administrative, operational, and
maintenance activities of the 61st Aviation Company. Information was
drawn not only from official recards, reports, and summaries, but was
alsc acquired from reports of operational missions flown by the project
officer and evaluators.

Descriptions of flight techniques, support missions performed by the
CV-2B, and maintenance and supply proccdures were developed from observa-~
tions and interviews. Investigation of aircraft availability, mainten-
ance man-hours expended, and number and types of support missions flown
resulted in numerical data which were tabulated and analyzed.

1. Methodology
a. Data Collection Methods

Data were extracted from unit records, reports, and summaries,
and were placed on ACTIV forms specially designed for the evaluation.
Two additional forms were designed to record data on operational misaions.
These data, interviews with key personnel, debriefing of crews, and
opinion samplings were recorded Loth on questionnaires and in narrative
form. Data collec¢tion forms are shown in annex F.

b. Analysis Methods
Narrative and functional descriptions provided the sources
for qualitative analyses. Opinion sampling was a secondary means,
Quantitative analysis was based on unit records.
2. Limitations and Variables
Missions were not scheduled solely for the purpose of generating
data. Under the operational conditions prevailing in the RVN, the

nature of the data collected required empirical rather than theoretical
forms of analysis.

3. Support Reguirements
Support requirements were procvided as directed in Military

7
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Assistance Command {MACV) letter MAGJ31l, dated B June 1964, subject:
Evalustion of the CV-28 Campany in Counterinsurgency QOperations.

‘}0 !E‘ Schedule

The Caribou company was ine-country and performing operational
missions prior to the initiation of the present evaluation. Evaluators
joined the 6élst Aviation Campany after they had received two days of
orientstion. Data were collected ani analyzed during & 195-day pericd.
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II. (C) DISCUSSION

A. (C) OBJECTIVE 1 - OPERATIONS

1. Command and Control

The 618t Aviation Company (Fiaied-Wing Light Transport) was
attached to the 765th Transportaetion Battalion (formerly the Support
Battalion). The battalion commander exercised command, but not opera~
tional control of unit aircraft. The US Arxy aviastion element of the
Joint Operations Center (JOC) had the authority to coordinate directly
with the 61at Aviation Company on matters pertaining to allocstion and
employment of CV-2B aircraft. (See figure 1.)

The corps senior advisors were allocated most of the available
CV-2B's and were responsible for stationing and controlling aircraft
and for assigning missions. The corps senior advisors exercised opera-
tional control through the US Army aviation element within the corps
tactical operations center (CTOC). Missions were received and approved
at the CTOC. Approved preplanned missions were coordinated with the
flight sections of the 61st Aviation Company the day before execution.
Add-on missions, emergency missions, or changes in missions were
assigned directly to the aircraft commander by the CTOC. Personnel of
the US Army aviation element at CTOC conducted briefings as considered
necessary. Reaction time to a mission for aireraft on stand-~by was the
sum of briefing and takeoff time., When sufficient time was not avail-
able it was standard procedure to brief the crews over the telephone or
by radio after the aircraft was airborne. The CTOC could commnicate
with the aireraft through the CTOC FM net. A change in mission could
be transmitted directly from CTOC to the aircraft. When USOM and
special forces were allocated CV-2B aircraft, these agencies exercised
opsrational control.

Military Assistance Command, Vietnam message, MACJ32L, dated
16 September 1964, allocated CV-2B aircraft with the following priori-
ties:

Using Agoency Number of Aircraft Priority

UsoM 1 1

Senior advisor 1 Corps 3 6, 10, 14
Senior advisor II Corps 3 5, 9, 13

Senior advisor III Corps 3 3, 7, 1

e
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Using Agency Number of Aircraft Priority

Senior advisor IV Corps 3 L, 8, 12

JUSMAAGTHAI (Bangkok) 1 2

General support 1 15

61st Aviation Company 1 16
Total 16

The 16th aircraft, although allocated to the 61st Aviation Com-
pany for training, was never available because of the low priority.

When necessary, MACV temporarily changed ajrcraft allocations
to meet urgent requirements for additionsl aircraft in a particular area
of operations. The aireraft were then returned to the agency having
initial control as soon &s the requirement was satisfied.

Alrcraft were stationsd in accordance with the desires of the
senior advisor in accordance with the tactical situation. The 61st
Aviation Company, minus the one flight platoon allocated to I and 1I
Corps, was located at Vung Tau and provided support to III and IV Corps
from this location. For increased response, the aircraft allcecated to
I Corpe were stationed at Da Nang, where ] Corps Headquarters was located.
Aircraft for Il Corps were located at Pleiku, home of II Corps. (See
figure 2.)

2. Training

When the 61st Aviation Company was deployed to Vietnam in July
1963, the unit was at full strength in both officers and enlisted men.
The problem resulting from &ll original personnel returning home at the
same time was anticipated and a plan was developed to return the offi-
cers and enlisted men in three increments. One increment would return
at the end of the eleventh, twelfth, and thirteenth months, respectively.
There was also an attempt to ensure continuity through the intra-~thsater
transfer of personnel. Rotation commenced in May 194, and was completed
in August 1964. However, a delay in receiving officer and enlisted re-
placement adversely affected both the maintenance and operational capa-
bilities of the unit. Figures 3 and 4 show the percent presunt-for-
duty etrength of aviators and mechanics during the evaluation. Short-
ages, coupled with the receipt of many replacenent officers and enlisted
men with little or no operational experience, placed 8 severe training
load on the organization, while operational requirements remained un-
changed. Aircraft availability, as recorded on DA Form 1352, was not
affected. Maintenance personnel worked nights and weekends to maintain
the maximum number of {lyable aircraft.

11
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The experience level of newly assigned aviators varied widely.
Figure 5 shows the total fixed-wing and CV-2B flying times of pilots
and copilots for all replacement aviators on their sarrival in Vietnam.

The tactical situation and the type of flying in Vietnam re-
quired that newly assigned aviators be given a detailed orientation in
operational and communications procedures, the terrain, weather, ana
airfields. Many aviators required additional imstruction in short take-
off and landing (STOL) procedures. The amount of time required before
an aviator was operationally qualified varied with the individual and
was not related to his previous flying time. Because the aircraft
alloted was not actually available to the unit for training, all check-
outs were conducted in canjunction with operational missions. This
procedure, although adequate for local orientation, added many weeks
and hours of unproductive straight-and-level flying time before an avia-
tor was qualified., It required an average of 4O hours flying time and
27 days to complete a checkout while [lying operational missions. The
16th aircraft, originally intended for training, was never available be-
cause aircraft availability was never 100 percent. The unit standardiza-
tion officer estimated that the average time for qualification could have
been reduced to 3 days and about 10 hours flying time if a training air-
craft had been available.

The instructor-pilots of the 61st Aviation Company found two
main areaa of weakness in the training of replacement aviators: Un-
familiarity with the total capabilities of the aircraft, and a lack
of proficiency in STOL. Operational flying in the counterinsurgency
environment in Vietnam called for complete familiarity with the aireraft
and a high proficiency in STOL.

Transition from peacetime flying to operational flying in Viet-
nam required that each aviation unit organize and maintain a standardi-
sation program, not only for new arrivals, but for the more experienced
aviators. Each aviator in the 61st Aviation Company was required to
take one standardization flight each month with an instructor pilet.
This flight, like all other training, was conducted during a regular
combat support mission,

Although training conducted concurrently with operational
missions aucceeded in producing a thoroughly oriented and confident
pilot, it had the disadvantages of extending the checkout period, over-
working the instructor pilots, and producing an unnecessary flight
safety hazard. '

5. CV-2B Support Provided to US Advisor Teams

The Caribou allocated tc the corps senior advisors were em-
ployed similarly in each corps zone. Forward area resupply of isolated
advisor teams and special forces strike campanies, msdical evacuation,
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(U) FIGURE 5. Aviator experience level upon joining company.

displacement of command posts, and transportation of Viet Cong captives
{figure 6), RUN troops, and their dependents were the missions normally
assigned to the flight sections.

In II, III, and IV Corps, routine missions were accomplished
using a system of scheduled courier flights to each of the airfields.
Recurring transportation requirements were not heavy enough to justify
ascheduled courier flights in I Corps. All flights in I Corps were
scheduled on a mission basis as approved by CTUC.

Medical evacuation by Caribou was - .~ all; preplanned for large
scile operations. Helicopters transperted casualties to the closest
airstrip where they were evacuated by Caribou to the nearest hospital.
This procedure maximized the use of helicopters by shortening their
turnaround time. (See figure 7.)

Delivery of supplies by paradrop was more frequent in I, 111,
and IV Corps area. In II Corps, where the special forces had a LOLEX
rigging capability at their supply base at Nha Trang, the paradrop re-
quirement was less frequent. Low-level extraction was more effective
and more economical than the paradrop methods. (See objective 2.)
Figures B8 and 9 show the amount and type of support provided to each
of the four corps.
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Special forces medic prepares a Montagnard man for
medical evacuation.
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-CONFIDENTHAL

Narrative descriptions of typical CV-2B missions are in annex B.
Annex C contains corps senior advisors' comments relative to US Army
CV-2B support provided.

4. CV-2B Support Provided Special Forces

Special forces detachmente were under operational control of
the senior advisor of the corps in which they were located. Caribou
support was reguested by special forces and provided on a mission basis
from the aircraft allocated to the corps. Xach mission reguested was
either approved or disapproved by the CTOC based on the . mpadiz.
situation.

There were 42 "A" and 4 "B" special forces detachments in Viet-
nam. Thirty-six were located on or near airfields. The Caribou with
reversible pitch propellers could land at all of these airfields except
Hai Yen in IV Corps which was too narrow to permit turnarc nd.

Approximately 72 percent of the special forces aerial resupply
effort originated at the Special Forces Logistical Support Center at
Nha Trang. The supplies were flown directly to the "A" detachments in
the field. No CV-2B aircraft were specifically allocated to the center.
Support from Nhe Trang was limited to special or opportune missions and
when requested by "B" detachments using an aircraft mzde available by
the corps senlor advisor.

Figure 10 portrays the amount of cargoe in tors, divided into
that delivered to special forces and to all other users, that was trans-
ported by CV-2B during the evaluation. This support was provided by
ajreraft 2llocated to the corps. Figure 11 portrays the frequency re-
lationship, by percent, of the methods used to deliver cargo to special
forces detachments.

Using all types of aircraft that were available, special forces
delivered by paradrop approximately 920,000 pounds of all types of sup-
plies each month., According to estimates of special forces headquarters
approximately 552,000 pounds, or 60 percent, of the supplies that were
airdropped could have been airlanded or delivered by LOLEX using CV-2B
aircrait. Comments of the commanding officer, 5th Special Forces Group,
relative to CV-2B support are in annex C.

5. Qther CV-2B Support Provided

CV-2B aircraft were allocated to USOM on 8 mission basis. These
missions were generally in support of civic action programs throughout
Vietnam. Blankets for Montagnard tribes, well digging rigs, and sugar
cane sprouts are examples of the type of cargo irsnsported. The crew
reported to the senior USOM official for briefing. This official main-
tained operational control of the ajircraft until the mission was com-
pleted.
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cargo delivered to all other users during the evaluation.
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(U) FIGURE 11. Frequency relationship of delivery methods.

A classified out-of-couniry mission to provide five aircraft,
less crews, to a US Government agency for an indefinite period was re-
ceived in May 1964. On 27 May 1964, three aircraft left Vietnam, fol-
lowed by two more on 5 June 194. The crews and maintenance support
were provided by the gaining agency. The loss of these aircraft reduced
the support available in-country accordingly. Figure 8 indicates the
marked increase in support starting 1 September when the mission was
terminated for the 61st Aviation Company.

6. Total CV-2B Support Provided

The majority of the missiones flown during the evaluation were
in direct support of the four corps. Forward area support was provided
in varying weather conditions, enemy situations, and terrain. The
Caribou was able to land at all but one airfield in Vietnam as listed
in the MACV directory of airfields. No attempt was made to measure the
effectiveness of the CV-2B in terms of total passengers or total ton-
nage carried. Mission effectiveness could only be related in terms of
responsiveness to the commander and mission accomplishment. Figure 12
shows the distribution of support provided from 1 May to 31 October
1964 in terms of flying hours. Special forces support is included in
the corps figures.
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aircraft were able to complete their mission before returning for re-
rairs. There were three hits reneived in the pilot's compartment,
with injuries sustained by a pilot and a copilot. Two passengers were
injured from ten hits received in the cargo compartment.

Standard aircraft approach to an airfield was at 2,500 feet
altitude, with a rapid letdown to 2,000 fest at 10 knots airspeed as
the aircraft passed over the field. A 270 or 180 degree approach was
then executed with 15 degrees of flaps on the turn to downwind, and a
gradual slowing of the aircraft. A close-in steep approach was made
with 30 degrees of flaps applied on base leg. If necessary, 40 degraes
of flaps were used on the final approach. This stecp, slmw, close-in
approach kept the aireraft within forced landing distance of the air-
field and away from possible VC antiaircraft teams that might be opera-
ting in the vicinity. When ceilings were below 1,000 feet in the delta
region, the Caribou flew in the clouds enroute, letting down to contact
conditions as the aireraft neared the point of intended landing. 1In
the mountains, contour flying was used. (See objective 5 for a dis-
cussion of low-level navigation in Vietnam.)

The amount of antiaircraft fire received varied with the
aggrassiveneas of the VC and the flight techni~ues used by the crews.
Crew members wore flak jackets, and scme armor protection was provided
in the pilot's compartment. In Vietnam it was not necessary to provide

25



)
:

air cover or suppressive fire to protect the Caribou while performing
any of the assigned missions. However, on cccasions, air cover was
availaple.
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climb power (35 inches of manifold pressure and 2,000 rpm) was then
wmaintained until 2,500 feet clearance was reached.

Gravity drop was a standard drop technique with limjted, but
valuable, application in Vietnam., The rear loading ramp and installed
roller conveyors made the CV-2B suitable for employing this delivery
techniqus.

2. Paradro

The ma jority of paradrop missions flown by the CU-2B in Viet-
nam were in support of isolated special forces camp sites and the long
range strike force patrols composed of local recruits trained, equipped,
and advised by US special forces,

There were 146 peradrop missions executed from 1 May to 31 Octo-
ber 1964 in which 654,576 pounds of supplies were delivered. The cargo
dropped on each mission averaged 4,647 pounds. The S-L, Sth Special
Forces Group, Vietnam estimated that appraximately 10 percent of the
airdropped supplies delivered by the CV-2B, C~123, and C~47 were either
lost, damaged, or destroyed. His estimate was based on reports received
from the field.

Resupply of strike force units on long range patrols in jungles
and jungle-covered mountains presented a unique problem in Vietnam.
Drop zones were too small to exzcute accurate dropa. There were few
clearings or level areas to permit delivery by LOLEX and gravity drop
was not suitable for soft supplies. In many cases, the patrols could
not be seen because of the jungle canopy even though communication by
M radio was possible (figure 15).

A technique for paradrop which had reasonable success was
developed by the CV-2B crews and special forces "B" team attached to I
Corps. Many times it was impossible to paradrop from the normal LOO
foot altitude in the mountains because of the restrictive valleys,
streams, and ridges selected as DZ!'s. The strike forece was instructed
to select DZ's that had open approaches. But because the jungle canopy
restricted cbservation of surrounding terrain, experience showed that
the strike force could seldom select an adeguate DZ.

It was difficult to preplan the selection of DZ's for use on
subsequent days because progress in the Jungle could not be predicted
accurately. However, it was attempted. The patrol at the predesig-
nated time attempted to gain radio contact with the approaching Cari-
bou. If a stream bed or open ridge was ured as the D7, panels and
smoke were used to mark it. If the jungle canopy prevented the use of
panels, then only smoke was used. Upon sighting the smoke, the Cari-
bou executed a dive, pulling up about LOU feet from the smoke and about
150 feet above the Jungle. The crew chief released two bundles just asths
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aircraft pulled up to avold the treea surrounding the DZ. Additional
passes were miade as neceagsary, adjusting the dive angle and release
point according to information received from personnel on the ground.
When dropping in mountainous areas, the standard technique of main-
taining 400 feet terrain clearance many times caused the load to be
released one to three thousand feet above the DZ. With the unpredic-
table winds ir. the mountains there was no assurance of accurate deliv-
sry. In some cases where the standard paradrop technique was used in
dropping into restricted areas, the higher drop altitude caused large
errors in delivery. This resulted in a high percentage of cargo that
could not be located or recovered hecause of the terrain or enemy acti-
vity. Based on patrovl resports, however, special forces "B" team at Da
Nang estimated that 90 percent of the equipment was recovered when de~
livered by the dive technique. Evaluators who flew on such missions
substantiated this eztimate.

3. Low-lLevel Extraction (101LEX)

low-level extraction is a method of delivering supplies from a
rear-loading aircraft flying five to eight feet above the ground, at
about 70 knots indicated airspeed. The supplies, packed on pallsets,
are placed on two sets of rollers running the length of the aircraft
cargo compartment. By means of an extraction chute, the cargo is
pulled from the aircraft. The pallets contact the ground in a level
attitude decelerating to a stop in about 90 feet., The system requires
a8 reasonably cleared and level area 400 feet long for the extraction of
one pallet containing 3,000 pounds of carge. A double or tandem extrac-
tion (6,000 pounds) can be made within an area approximately 70C feet
long. Three pallets, each with 2,000 pounds of carge, can be extracted
in an area 1,000 feet long. Open fields and roads are ideal for LOLEX.

Low-level extraction uses standard air items and expendable
pallets. It is basically the heavy drop system used at higher alti-
tudes, minus the large cargo parachute. A qualified US Army rigger,
MOS 464, 748.2, or L61AT is required to accompany the load as drop
master, to load the aireraft, install the air delivery system, and
prepare the load for flight ejection. A full descriptian of the LOLEX
techrique as used in Vietnam is in annex D.

At the suggestion of ACTIV, special forces procured the air
items necessary to empley the LOLEX technique in Vietnam. On 19 July
1964, the first LOLEX mission executed in an operational area was flown,
delivering 6,300 pounds of equipment on 3 pallets to the special forces
camp site at Phrey Shiunh. This camp had previously been resupplied
entirely by paradrop.

There were 55 IOLEX missions executed fram 19 July to 3! October
196i,, which delivered 325,502 pounds of equipment and supplies. Fach
mission delivered an average of 5,166 pounds of cargo. Figure 16 shows
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the rel-tiv: cost of the LOLEX missions executed in Vietnam, and
] the cost of delivering the same amount by paradrop, using the CV-~-2B
1 aircraft.
Delivery Rigging Cost of Lost and Tine Over
Method Time Air Ttems Damaged Supplies 174
1 Hour 5 Percort
LoLEX 10 Minutes | $160.00 {Actual) 6 Minutes
Paradrop | 5 Hours | $1600.00 10 Percent 20 Minutes
(Estiuated)#

# Estimated by S5-4, Special Forces Group, Vietnam.
(U) FIGURE 16. IOLEX and paradrop comparison.

Recovery of LULEX delivered supplies could be accomplished by
hitching the clevis on the pallet 16 2 vehlcle and dragging the pallet
off the DZ. Compared to paradrop, LOLEX reduced recovery time signifii~
cantly, although comparative times were not recorded. The time required
for paradrop recovery depended on the dispersion of the paradropped
bundles.

Demaged, destroyed, and lost equipment from LOLEX was 5.3 per-
cent. Special forces estimated a loss of 10 percent from paradrop,
based on after-action reports submitted by the VA" teams that were sup-
ported.

Cr a typical LOLEX mission, the Caribou approached the DZ at
an altitude of 2,500 feet above the terrain for protection against
ground fire. A letdown was executed so that the airplane arrived over
the field at 2,000 feet with an airspeed of 110 knots and in a position
to execute a 180 or 270 degree approach. On downwind, the gear was ex-
tended, flaps set at 15 degrees and airspeed was reduced to 90 knots.
On turn to base, airspeed was reduced gradually and flaps set at 25 de-
grees, On short final, powsr was adjusted to maintain level flight 5
to 8 feet above the drop zone at 70 to 80 knots. Over the release point,
the copilot activated the pendulum release on command of the pilot.
After the pallets were extracted, a normal go-around was executed, and
eruising altitude attained as quickly as possible. The average time the
alrcraft was at a vulnerable altitude, below 2,500 feet, was 6 minutes.
To drop twelve 500-pound bundles by parachute at special forces air-
fields took an average of L passes at 400 feet altitude and approxi-
mately 20 minutes. Low-level extraction reduced the time of exposure
to enemy antiaircraft fire in the DZ by approximately 75 percent (see
figure 17).
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All LOLEX missions were executed in support of special forces
at locations that had been previously supplied by paradrop. There v:ra
special forces camp sites in the delta region that were located on small
raised portiocns of land, completaly surrounded by flooded rice paddies,
with only a narrow road leading into the camp. Supplies were delivered
on these using IOLEX techmniques. Annex D contains the data on each LOLEX
mission performed in Vietnam during the period of the evaluation.

There were two limitations in Vietnam that affected employment
of LOLEX. The requirement for an open, relatively flat DZ precluded its
use in Jungle and mountain operations where there were very few DZ's of
adequate size. The requirement for quaiified rigger personnel trained
in the LOLEX system limited its use to special forces.

4. Conclusions

a. In areas where it can be used, the LOLEX method of aerial
delivery of supplies is more efficient and economical than the para-
drop technique.

b. Low-level extraction is the most accruate airdelivery tech-
nique used by the CV-ZB aircraft in Vietnam.

¢. The CV-2ZB STOL characteristi<s and LOLEX capability provided
5th Special Forces Group with flexibility in selecting the most effec-
tive method for aerial delivery of surplies to isolated camp sites and
patrol bases.

C. (U) OBJECTIVE 3 - EVALUATION OF TOE

During the evaluation, the tist Aviation Company operated under TOE
1-107T which was designed for a U-1A (Otter) company. Approved changes
to TOE 1-107T provided additional mechanics, clerks, and communications
personnel, and adjusted MOS's to properly support the (V-2B aircraft.
The major personnel deficlencies noted in TOE 1-107T were a shortage of
aircralt mechanics, aircraft technical inspectors, and maintenance super-
visors. Equipment deficlencies noted were unreliable generators, inade-
quate lighting sets for night maintenance, and inadequate maintenance
stands. The requirements for a TOE for an organization in RVN would not
apply worldwide; however, the counterinsurgency environment in Vietnam
can serve as a model for the type of operatlon that might be required in
many under-developed counttries where there are extremes in weather and
terrain and a lack of roads and modern airfield facilities. The “nfor-
mation and dsta collected during the evaluation have been adinsted and
applied to TOE 1-59D, dated 27 March 1964, which was approved by Depart-
ment of the Army for the Aviation Company (Airmobile - Fixed-Wing).
Speeific recommendations for augmentation and changes to the TOE are in
annex E. An extract of TOE 1-59D appedrs as appendix 1, annex E.
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1. Personnel
a, Company Headquarters

The 61st Aviation Company was required to submitt 33 recur-
ring reporte to higher headquarters. The frequency of these reports
were: 4 daily, 5 weekly, 17 monthly, 5 quarterly, and 1 annually, for
an average of 6.3 reports per day. There were many requests for spscial
one-time reports and information. Awards and decorations and computa~
tion of combat pay were also continuing requirements. The company opera-
ted throughout Vietnam, which required that the company commander be
away from the company frequently to supervise operations, coordinate with
support units, and be present in the active areas. An executive officer
is required to supervise administrative functions and to alluw the com-
pany commander the freedoin of movement that his duties require.

TOE 1-59D, paragraph O1, line 06, authorizes one airplane
technical inspector, MOS 679.40, B-6.

During the 6-month evaluation the 61at Aviation Company
flew an average of 1,069 hours per month. To support this wonthly fly-
ing required an average of 11 periodic inapections. 22 intermediate in-
spections, and 200 daily inspections. 1

Maintenance data collected during the period revealed that
approximately 600 man-hours per month were devoted tb the technical in-
spection portion of scheduled inspections and demand maintenance.

The 600 man-hours per month did not include ths other normal
duties of the technical inspector, such as:

1)} Maintaining the technical library, including all
changes and modifications to be performed

2) Preparing and submitting technical maintenance
reporte

3) Maintaining an equipment lmprovement recommenda-
tions (EIR) file on EIR's submitted by the unit.

No attempt was nmade to establish the man-hours reguired to
perform these duties. One technical inspector producing 195 man-hours
per month could only accomplish comething less than ons~third of the
work required. The remaining two-thirds of inspector duties were per-
formed by platoon sergeants and maintenance supervisors. To provide
adequate quality control and to release other maintenance personnel to
perform their primary duty, two additional airplane technical inspectors,
MOS 672.40, E-5, should be autnorized.
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b. Operations Section

TOE 1-59D authoriszea one ground control approach (GCA)
squipment repairman, MOS 282.2, for the mwaintenance of the GCA radar
sst AN/TPN-8. In addition to this radar set, the company is authorized
one AN/APN-158 (WP-103) weather avoidance radar sst and one AN/PX-4
transponder installed as auxillisry equipment on each of the 16 airplanes
asaigned. There is no maintenance capability for these sets within the

company.

Two GCA equipment repairmen cross-trained on the AN/APN-158
weather avoidance radar and the AN/PX-4) transponder would provide the
company with sufficient organizational maintenance capability in the
operations area.

¢. Airplane Sections
(1) Flight Platoon Aviators

wWith 9 or 10 aircraft committed each day, the flight
platoon sviators wera required to fly 2 consecutive daye with the third
off for rest and the performance of additional duties. Since the aver-
age flying day is 12 hours, crew rest takes on an added significance in
Vietnam, During the 12 hours, an average of 2 miseions were flown with
10 landings. An average of four landings wers made into strips that re-
quired maximum performance from both the crew and aircraft. Enemy anti-
aircraft fire was received on the average of twics each week. During
the monsoon season in the delta region, an average day might consist of
30 minutes of actual instrument flying at low altitude flown under condi-
tione that would be considered uncontrolled by CONUS sta.iards. A typi-
cal 12-hour flying day is indieated below:

Briefing and flight planning 1 hour
Preflight % hour
Flight time | 5 hours
Ground time in cockpit 2 hours
Lunch bresk 1 hour
Ground time and supervising loading 2 hours
and unloading

Inspection of airecrait for ground fire # hour
damage

Total 12 hours

X XTI



The average monthly flying time for aviators of the
61st Aviation Company is shown in figure 18. Total flying time wae
well within limits recommended by AR 95-17. Howaver, conditions under
which they were flown, coupled with an avaerage duty week of 70 hours,
must be taken into consideration. TOE 1-59D, paragraphs 03 and O4, pro-
vide sufficient aviators to support 1200 flying hours per month and
still provide adequate crew rest.

(2) Airplane Jection Chief

Bach airplane section operates in Vietnam with four
flight engineers and four assistants. With a shortage of maintenance
supervisors, it was not always possible to assign a section chief to
each airplane section; howsver, an experienced maintenance man, whose
primary duty was flight engineer, was deaignated the section chief and
provided the required supervision of personnel and the daily and inter-
mediate inspections.

With aircraft stationed in isolated aress away from
maintenance facilities, it was essential that maintenance discrepsncies
be detected sarly and corrected before they developed into a grounding
econdition, One Staff Sergeant (E-6), MOS 672.6, was required to per-
form the duties of airplane section chief. Since the section chisfs
were seldon available, the duties of the aection chief had to be per-
formed by the most senior experienced flight engineer.

(3) Assistant Flight Rngineer

The 61st Aviation Company provided service to airfields
and strips that in most cases did not have facilities for loading, un-
loading, and manifesting of passengers and cargo. These functions wars
performed by the US advisory personnel to RVN units that were located at
the strips. These isolated sdvisory teams were serviced by a scheduled
courier flight in II, III, and IV Corps. To remain on schedule it was
necessary that ground tinms be reduced to a xinimmm. It was also essen-
tial that the flight engineer perform a thorough inspection of the air-
craft for ground fire damsge after each flight. To meet these require-
ments, an assistant flight engineer was placed on all CV-Z2B's operating
in Vietnam. Specifically, he directly supervised the loading and un-
loading of cargo and passengers, secured the load, and signed for mail,
OArgo, and other accountable items. He assisted in the servieing of
the aircraft after each landing. The assistant flight engineer performed
vwaluadble service by aiding the flight engineer in correscting maintenance
discrepancies that occurred while the aircraft was away from maintenance
facilities. PFor example, it requires two men to remove an engine cowl-
ing. When corrscting & maintenance discrepancy in the vicinity of the
engine and when no maintenance stand was available, the assistant was
invaluable., Apsistant flight enginesrs were provided from company re-
sources. These personnel were selected I:ram all sections of the company.
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The primary Jjustification for an assistant flight engineer was the hand-
ling of passengers and cargo so that the flight engineer would be free
to inspect and maintain the aircraft at each stop.

d. Service Platoon Headquarters

The 61st Aviation Company found it necessary to have a WO
assistant maintenance officer, although one was not authcrized by the
TOE. Even though the service platoon contains 50 percent of the enliat-
ed personnel of the company and all of the trained specialists, it is
authorized only 10 percent of the officer supervisory personnel.

It was necessary to have a day and night shift for aircraft
maintenance. It was also necessary to dispatch maintenance crews to
outlying airfields to perform demand maint.nance. Test flying was a
continuing requirement. To provide adequate supervision under these
circumstances, an assistant maintenance officer was essential and was
appointed from company resources.

e, Maintenance Sections

The 61st Aviation Company was unable to perform the required
organizational maintenance to support an average monthly flying hour pro-
gram of 1,069 hours. The 611th Direct Support Company and th: 330th Gon-
eral Support Company, along with the attached 326th Maintenance Detach-
ment, had to provide organizational maintenance support with the result
that organic third and fourth echelon capabilities were reduced. Addi-
tiocnal aircraft mechanies irc required in the service platoon to correct
this situation.

Based on six months of statistics taken from maintenance and
operational records of the 61st Aviation Company and supporting units,
it was determined that 9,899 organizational maintenance man-hours were
required per month to support a 1,069 monthly flying hour program at a
67 percent aircraft availability rate, Flight engineers and assistants
were norrally on flying duty for two consecutive days. The third day
was for crew rest or was spent performing daily or intermediate inspec~
tions. It must be emphasized that flight engineers and assistants were
away from home station with the aircraft on an average of 11 hours a
day when performing flight duty. Daily and intermediate inspsctions
performed by the flight engineers accounted for 1,607 man-hours per
month. The 16 flight engineers and 16 assistants were not available
for other organizational maintenance. In considering maintenance hours
available, only those aircraft mechanics and electricians of the service
platoon who performed the demand maintenance and periodic inspections
were considered. Demand maintenance and periodic inspections accounted
for 8,291 man-hours a month.
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The service platoon TOE 1-59D made available 6,530 man-
hours. Productive man-hours per man per month in Vietnam were com-~
puted as follows:

Man-hours per man-week 60.00

Man-~weeks per month x L.

Total man-hours per month .00

Total man-hours per month : 260.00

Constant factor for productive work x 0.75

(Taken from SB 1-2) ;
Total productive hours per man per month 195.00 1

Man-hours available in the service platoon were camputed 3
as follows: .

Designation MOS Number :
Aireraft mechanic 672.30 2
Aircraft mechanic helper 670.00 8
Elec equipment repairman 284.10 2 !

Personnel available 3j

Productive man-hours per man-month 195 .
Personnel available x 34
Total productive man-hours available 6,630

There was & deficit of 1,662 man-hours per month in the
service platoon, computed as follows:

Total organizational maintenance man- 2,899
hours required

Lesa dajily and intermediate inspection - 1,607

Man~-hours requirement for service platoon 8,202

Man-hours available - 6,630
Map-hour deficit 1,662

To enasble the Caribou company tc perform all of its organi-
zational maintenance and to redirect the field maintenance effort, the
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TOE should be augmented by eight aircraft mechanics. Augmentation was
computed by dividing one man-month of 195 hours into mainteciznce defi-
cit of 1,662 man-hours,

2. Equipment

Although much of the TOE equipment has not been used in Vietnam
because of the static situstion that has existed, it cannot be stated
that it will never be used. Should the counterinsurgency operations
escalate into a limited or conventional war, the circumstances under
which the company has operated could change drastically. Therefore,
equimment changes are recommended only where the equipwment is deemed
uwnsatisfactory regardless of environment.

a. Operations Section

Trailer-mounted generator set PU-29./G should be replaced
by trailer-mounted generator set PU-253/U. The generator is provided
to power the AN/TPN-8 GCA radar within the operation section. The GCA
redar requires a source that will produce 110/207 volt, 400-cycle, 3-
phase, 10-kw power. Generator PU-253/U meets the power requirement.
PU~294/G is & 110/200 volt, 60-cycle, 5-kw generator.

Radio-teletypewriter set AN/GRC~4L6 should be replaced with
radio~teletypewriter set AN/MRC~95. This would give the operations
section the means for HF single-side-band voice communications with all
aireraft that are equipped with the AN/ARC-102 HF single-side~band
radios.

The AN/TRC~42 VHF radio set should be provided in the opera-
tions section for any aviation company employed in an overseas theatre.
VHF is the standard air-to-ground communications for air traffic control
worldwida. Inclusion of the VHF radio in the operations section would
allow the air traffic control facilities of the company to be fully
integrated with, and complement, the existing civilian facilities. The
VHF radio would also provide the company with an alternate air-tc-ground
commvnications link with organic aircraft.

b. Service Platoon

The tool set, organizational maintenance, Army aircraft set
C, is set up with a tooldensity in increments of three and does not pro-
vide sufficient tools for the four aircraft maintenance sections.

In addition, set C does not contain floodlights essential
for night maintenance. An organization maintenance tool set should be
deaigned specifically for the (V-2B aircraft. It should eliminate un-
necessary tools found in the standard sete and include any special tools
designed specifically for the CV-2B.
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One such tool set is now undergoing tests with the 1ith Air
Assault Division. If adopted, it should replace set C now authoriuzed.
As an interim measure, the C set could be replaced by iwo each tool sets,
organizational maintenance, Army aircraft, set A and set B; and one shop
set, ground handling and servicing, fleld mainterance, Amy aircraft,
set A, This combination of tool sets gives sufficlent tool density and
provides floodlights for night maintenance.

¢

¢. Special Equipment
(1) Engine Maintenance Stand

The performance of periodic and intermediate inspec-
tions, engine repair, and sheet metal repair were hampered by inade-
quate maintenance stands. With the standard maintenance stand (figure
19), it was necessary to use two stands to work on one engine and me-
dhanics wasted valuable time dismounting from one and mounting the other.
Dropped tools generally bounced off the stand, resulting in more wasted
time to recover them. The metal floor of the standard maintenance stand
was often wet and slippery during the monsoon season and created a safe-
ty hazard. A maintenance stand for the engine section of the CV-2B
should be U-shaped, have a safety railing, a skid-proof flcor that pro=-
trudes three inches beyond the railing, and should allow for the instal-
lation of a detachable top for protection from sun and rain. The detach-
avle top should be able to withstand winds up to 25 knots. During candi-
tions of higher wind velocity, little maintenance is performed outside,
Retractable wheels, similar to the ground handling wheels for the UH-1B
helicopter, would permlit towing. Figures 20 and 21 show a type of U-
shaped maintenance stand that would fulfill this requirement.

{(2) Hoist

A thorough inspection and maintenance of the vertical
stabilizer, rudder, horizontal stabilizer, and elevators was practically
impossible using the hoist in the shop set C. Inspections were made by
Jacking up the nose wheel as far as possible thereby lowering the tail.
By using the hydraulic stand, the inspector was able to make a partial
visual inspection. However, the stand was too low {> permit a thorough
inspection. In order to lubricate the piano hinges of the elevator trim
tabs, a mechanic had to walk on the horizontal stabiliszer. He climbed
up the hoist from the C aet to lubricate the rudder trim and to change
the anticollision 1ight. A fall from this height could be fatal.

Figure 22 shows the hoist used by the 6Ist Aviation Company. Figure 23
shows the Abbey hoist, manufactured by the Abbey Corporation in Australia
and used by the Royal Australian Air Force 'in Vietnam. The Abbey device
is battery-powsred, hydraulically-activated, trailer-mounted and ajir-
transportable by C-130 aircraft. The batteries are rechargable. The
lift capacity is 600 pounds. The Abbey device allows inspection and
maintenance of the entire tail section. It is controlled by the mechanic
on the work platform.

40



(U) FIGURE 19. Standard maintenance stands.
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(U) FTOURE 23. Abbey hydraulic hoist.
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*he Australian Air Force has on order another device
which will not only perform the above functions, but additionally can
tow aircraft, 1ift an engine and propeller assembly, load and unload
aircraft, and provide a general purpose stand. This device, a Hyster
Fork Truck, manufactured by the Hyster Corporation in Australia, costs
approximately $36.000. Both Abbey and Hyster are American corporations
with plante in Australia. Either of these devices would meet the
stated requirementes for a safe and efficient hoist.

4. Conclusions

a. TOE 1-59D, dated 27 Merch 1964, Aviation Company (Airmo-
bile - Fixed Wing) does not provide adequate command, ccatrol, and
maintenance personnel and equipment for counterinsurgency operations.

b. Since the aviation company {airmobile .- fixed wing) has
the capability to establish and operate a company airfield, the AN/TRC~
L2 VHF radio should be included in the equipment for the operations
section. This would permit the company to tie in with existing civi-
lian air traffic control faclilities.

¢. A maintenance aiand designed specifically for the engine
section of the CV-28 would expedite daily, intermediate, and periodic
inspections and demand maintenance.

d. A hoist platform similar to the Abbey or Hyster device
provided at each ajirfield where CV-2B maintenance is psrformed would -
expedite maintenance on the tail section and eliminate a serious safety
hazard,

D. "(U) OBJECTIVE 4 -~ LOGISTICS

The 61st Aviation Coupany was located adjacent to the £11th Direct
Support Maintenance Company (DS) and the 330th General Suppart Company
(GS) at Vung Tau. The advantage of being next door to msintenance
backup and aircraft supply was exploited to the fullest. With the air-
craft maintenance facilities co-located, time expended in processing
worlf orders and requisitions was reduced to a minimum.

1. Alrcraft Maintensnce

a." Organization

The organic maintenance personnel of the Caribou company
performed first and second echelon maintenance, and the attached 326th
Maintenance Detachment performed third echelon maintenance. The 326th
Maintenance Detachment and the 61st Aviation Company maintained sepa-
rate maintenance facilities. Work orders were submitted for 31l main-
tenance requests. Figure 2, shows the maintenance flow. The service
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platoon leader of the 6ist Aviation Company was the unit maintenance
officer, but did rnol exercise any control over the attached mainten-
ance detachment. Work orders were usged to request maint--u:nnce and
supply actions.

For maximum effectivsness, aircraft maintenance must be
programned. During peacetime conditions this does not present a prob-
lem. In Vietnam the operational reguirements dictated by the tactical
situation were the major factors influencing the hours flown and when
they were flown. The company commander had the authority to switch
aircraft as he desired; however, this did not prevent a maintenance
barklog from developing because all available aircraft were flown each
day. At times there were aircraft down for a periodic inspection with
no maintenance crew available to perform the work. To keep the maxi-
mm number of aireraft flyable, the DS and GS compsnies sccepted Cari-
bou for periodic inspection, although thisz is a unit function. All
maintenance units, irrespective of schelon, worked together to reduce
the backlog.

Programming and coordinating maintenance to support tacti-
cal operations presented a continuous challenge to the unit maintenance
officer. Operational considerations often took precedence over mainten-
ance and a temporary backlog was the result.

b. Float Alrcraft

During the first three months of the evaluation there were
seven float CV-2B's in Vietnam. Of these seven, five had extensive
crash damage. Two of the crash-damaged aircraft were placed on commer-
cial contract with Air Vietnam for repair. One was delivered to Air
Vietnam in May 1963 and returned 14 months and approximately 12,000 man-
hours later. The other was delivered to Air Vietnam in November 1963
and was completed 11 months and approximately 12,965 man-hours later.
Thirteen months were required by the 611th DS Company teo return a third
crash-damaged aireraft to service.

The 330th General Support Company was repairing the remain-
ing two damaged aircraft as of 31 October 1964. One had been down
appraximately one year; the other six months. Crash-damaged aircraft
requiring extensive repair reduced the number of effective float air-
eraft by 70 percent during the first half of the evaluation period.
Threes new float aircraft arrived in RVN in August 1964, which raised
the number of flyable float aircraft to five., The five aircraft that
were provided for the out-of-country classified assignment were drop-
ped from the 613t Aviation Company property book on 2 September 1964
and four of the float aircraft were assigned to the company for in-
country support, temporarily reducing the number of flyable floats in-
country to cne.
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¢. Alrcraft Availability

Figure 25 shows the aircraft availability rate by month for
the period of this evaluation.

Figure 26 shows the average number of aireraft available

each day and the number actually used. All available CV-2B's were flown

every day during the é-month evaluation period, with the exception of
the few days when weather prevented flight.

Operational requirements did not permit holding down air-
craft for maintenance. Each aircraft was inspected after each day's
operations, and maintenance was performed nightly to prepare the air-
craft for the next day. All maintenance, except that which was abso~
lutely essential, was deferred to the next periodic inspection.

d. Scheduled Inspections

There were 77 normal periodic inspections (PE) performed
during the 6-month evalustion period. Figure 27 shows the number of
man-hours by echelon for a normal periodic inspection. Tha inset in
figure 27 shows the average man~hours expended on each PE per month.
(The tenth PE, a major inspection, is not included.) A normal PR
averagad 546.8 man-hours and 11.4 days for completion. A shortage of
aireraft mechanics, MOS 672.3, was the primary delaying factor.

A tenth periodic iuspection averaged a total of 2,392.5
man-hours, More significantly, the downtime for a tenth PE averaged
28.7 days. There were 6 tenth periodic inspections complsted during
the evaluation period. There was a noticeable reduction in downtime
for the tenth PE toward the end of the evaiuation period. The first
3 tenth PE's averaged L0.6 days downtime; the last 3 averaged 16.3
days. This was a result of the reduction in the maintenance backlog.

Intermediate inspections after every 50 flying hours re-
guired approximately 100 man-hours. The aircraft were down for an
average of 1é days.

Daily inspections required three hours. Hcwever, a maine
tenance team met each aircraft on its reiurn from the day's operation
and performed all of the maintenance necessary to place the aircraft
in a flyable status for the next day.

Deficiencies that were not a grounding condition were
deferred until the next periodic inspection. However, demand main-
tenance constituted 34.5 percent of the total man-hours expended on
organizational maintenance. Figure 28 shows demand maintenance per-
formed by the organizations during the evaluation. The drop in man-
hours expended in demend maintenance in October 1964 was caused by
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Loe ade went L loa of eivillan meintensnce personnel vwoich redaced the
cemance s intensoce Hankjog thot hat socuwmulsted until September 1964.

e. Crash Damage

To place crash-dameged aircraft into service, the command-
ing officer of the 765th Transportation Battalion requested a team of
civilian sheet metal and aircraft repairmen to augment the 330th GS
Company for a period of 90 days. This team of 12 sheet metal men ex-
pended 3,4/8 man-hours during the 90 day period in returmning iwo Zaribou
to service. Two of the ¢ivilians voluntarily extendsd 30 additional
days and three for an additional 60 days.

f. Battle Damage

Damage sustained as a result of enemy ground fire placed
an insignificant work load on the sheet metal rapairmen of the 326th
Maintenance Detachment. Figure 29 shows the number of man-hours ex-
pended on repair of battle-damaged Caribou.

g€+ Reveraible Piteh Propeller Modification

The reversible pitch propeller modification was accomplished
on all é1st Aviation Company aircraft from 20 June to & October 1964. A
team of 14 civilian technicians from De Havilland Corporation, and L from
Hamilton Standard arrived in Vung Tau on the 20th of June to perform this
modification. The installations were for the most part completed during
& periodic inspection. However, three aircraft were held down specifi-
cally for the modification. Downtime averaged 18.2 days with an average
of 958.4 man-hours expended for each modification.

h. Engine Replacement

From 1 May to 31 October 1964, 25 R-2000-7M2 Pratt and Whit-
ney airplane engines were replaced. The rated life for the R-2000-7M2
engine is 1500 hours. Records available on 14 engines indicated that
the average life of the engines in Vietnam was 583 hours or 32 percent
of the rated life. Extensive oil consumption and defective impeller
seals were the most comson cause for the engine changes.

2. Other Maintenance

Backup maintenance for all equipment, less ajircraft, was lo-
cated at Tan Son Nhut Airport near Saigon. Equipment for repair was
shipped by air to the supporting maintenance shop. If extensive re-
pair was required, the item was further evacuated to QOkinawa by sur-
face or air transportation. The static situation under which the 61st
Aviation Company operated presented little opportunity to use much of
the organic equipment under field conditions. The few vehicles and
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(U) FIGURE 29. Man-hours expasnded on battle-damaged Caribou.

generators that were down for parts or maintenance for an extended peri-
od had no effect on the ability of the unit to perform its mission. One
bonus of this static situation was that assigned vehicle drivers, many
of whom were also qualified aireraft mechanics, were not habitually re-
quired for vehicle maintenance and were thus availsble for aircraft main-
tenance. The majority of ‘i.: TOE equipment was, in effect, in temporary
storage, which required only that it be exercised periodically and that
scheduled maintenance be performed.

3. Supply
a. Aircraft

The technical supply function of the 61st Aviation Company
was performed by the attached 326th Transportation Detachment. Requisi-
tions for supplies were prepared by the 61st Aviation Company on DA Form
979, Parts Request, which was authenticated by the company maintenance
of ficer and hand-carried to the technical supply of the 326th located
in the adjacent hangar. IZ parts were not in stock at the 326th, then
the 326th prepared a DA Form 1546, Parts Requisition, which was hand-
carried to technical supply in the direct support unit (DSU) of the
611th Direct Support Company. Parts were issued immediately if avail-
able. Total time to complete a supply action from the 61st Aviation
Company through the 326th to the DSU averaged approximately one hour.
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If a part was not available at the DSU, the requisition was mailed to
the Army Consolidated Supply Point (ACSP) at Tan Son Khut Airport. Re-
quisitions not filled at the ACSP were teletyped to the Consulidated
supply Point, United States Army, Pacific, located on Okinawa. From
there the requisitions not filled were electrunically transmitted to
the Inventory Control Point in Hawail where they were either filled

out of USARPAC stock or further transmitted to the National Inventory
Control Peint in St. Loulse. Figure 30 shows the requisition channels.

During the evaluation there were 215 code 02, equipment
down for parts (EDP) requisitions submitted. Aircraft downtime as a
result of EDP's is shown in figure 31, This information was extracted
from DA Forms 1352 submitted bv the 61st Aviation Company. Figure 32
shows the number of TOP's by month and average fill-time during the
evaluation. The average fill-time was 5.5 days. Transfer of parts be-
tween aircraft was a common practice by both the 61st Aviation Company
and their backup maintenance units. The urgency of the tactical situa-
tion and the continuing demand for the maximum number of GV-2Bfs die-
tated this practice.

Requisition experience for code 05 (anticipated EDP), code
12 (normal replacement of special equipment), and code 17 {requisition
for normal stockage replacement) is show in figures 33, 34, and 35,
respectively.

b. Other Supply

The 61st Aviation Company was the carrier unit for four
small detachments located in Vung Tau, maintained their property books,
and initiated requisition action. Although there were delays in re-
ceiving EDP's for vehicles, there was no effect on the mission ac. -
plishment.

44w Petroleum, 0il, and Lubricants (POL)

POL products and dispensing facilities were available through-
out Vietnam at 52 airfields. It was possible, with the range of the
CV~2B, always tc plan for refueling at an airfield that had adequate
facilities. :

POL was supplied to all airfields by Vietnamese civilian con-
tractors. The civilian tankers were able to move freely throughout
Vietnam without serious interference from the Viet Cong. Military ve-
hicles did not have this freedom of movement. If the Viet Cong were
to stop the movement of civilian tankers, & serious POL resupply prob-
lem would result in Vietnam.

5. Facilities

The administrative and maintenance facilities available to the
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61at Aviation Company at Vung Tau were comparable to airfield facili-
ties in CONUS. Figure 36 shows an aerial view of the Vung Tau facili-
ties. Barracks, orderly room, supply room, company operations, commu-
nications, motor pool, and zircraft maintenance and supply were &ll
located in weatherproof buildings. Heat, prevalent throughout the year,
and torrential rains during the wet season, made a shelter essential for
both vehicular and aircraft maintenance. A corrugated iron hangar, com-
pletely open on one side, fulfills the requirement in Vietnam. Usually
tosre was no requirement to displace units, and a semi-permanent shel-
ter was adequate. Storage space, parts bins, and office space were all
included in the shelter, leaving adequate space and protection for ex-
tended maintenance operations. Semi-permanent aircraft maintenance
shelters for other aircraft (UH-1B, O1A, U-6A, UIA) were provided. All
unit commanders interviewed stated a preference for the semi-permanent
shelter. There was no requirement for a portable, mobile CV-2B main-
tenance hangar in Vietnam. A sheltered maintenance stand is, however,
required.

6, Conclusions

a. Maintenance resources in Vietnam, both military and civi-
lian, were unable to repair CV-2B aircraft with extensive crash damage
in a reasonable length of time.

b. Aircraft maintenance man-hours expended on repair of battle
damage sustained by CV-2B aircraft has been insignificant when consider-~
ing the overall man-hours expended.

¢. Rebuilt R-2000-7M-2 engines did not attain programmed life
axpactancy in Vletnam.

d. EDP rate in Vietnam for CV-2B aircraft was above the DA goal
even though there was extensive lateral transfer of parts.

e. A semi-parmanent maintenance hangar proved adequate for the
Cv-2B in Vietnam.

E. (U) OBJECTIVE 5 - NAVIGATION AND COMMUNICATION EQUIPMENT

Aircraft in Vietnam fly under both civil and military air traffic
control. Tactical operations and support of the ground effort are un-
der military control. ObJjective 5 is concerned only with tactical
operations.

1. Navigational Facilities in Vietnam

Navigation and communication facilities in the delta region of
II1 and IV Corps were adesquate. The relatively flat ares resulted in
maximum reception distance, and missions were accomplished without
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difficulty during year-round weather conditions. However, in the moun-
tain and plateau areas of I and II Corps, navigational aids were of
little value at low level. Navigation under minimal conditlionzs was
accomplished almost entirely by pilotage. The maneuverablility and per-
formance of the Caribou permitted nap-of-the-earth flying in deep val-
leys which had abrupt changes in ¢ire-tion and elevation. Mission
aborts because of weather were infrequent.

a. Automatic Direction Finder (ADF) and Visual Omni Range (VOR)

There were 19 ADF stations located throughout South Vietnam
which provided appraximately 50 percent coverage of the country at alti-
tudes below 2500 feet. These staticins proved to be invaluable for low-
level navigstion under marginal weather conditions.

There were 3 VOR stations in Vietnam; which provided assi-
stance for low-level navigation in approximately 20 percemt of the
Republic. Figure 37 shows the location of all ADF ard VOR stations in
RVN. :

b. Groungd Control Intercept

The US Air Force operated five ground control intercept (GCI)
radar facilities in Vietnam, which provided positive flight~following in
approximately BO percent of Vietnam., Figure 38 shews the location of
radar facilities in RVN including airfields with a ground control
approach (GCA) radar. These facilities proved to be invaluable during
both dry and weit seasons, not only in providing flight-following, traf-
fic, and weather information, but also in vectoring alrcraft to 1isola-
ted airfields that had no navigation or communication facilities. Many
missicus were accomplished only because GCI was able to vector the air-
craft to its destinstion. The API-44 radar transponder was essential
for radar contact at low level.

c. Tactical Air Navigation (TACAN)

The US Air Force operated six tactical air navigation facili-
ties in Vietnam. Figure 37 shows the location of TACAN facilities in
RVN. The Caribou used in the evaluation were not equipped with TACAN
receivers.

2. Low-Level Navigation

During the meonsoon season, lasting about six months each year,
low~-level navigatlon takes on added significance in Vietnam. Resupply
of isolated US advisor teams, outposts, ard special forces strike force
sites was pessible only by &ir in most cases, since travel by road wasz
an invitation to ambush by the Viet Cong. Low-level navigation proce-
dures in Vietnam consisted of standard US Army procedures modified to
meet the conditions of enemy, weather, and terrain peculiar to the RUN.
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Radar, VOR, and ADF beacons were used whenever possible to aid in navi-
gation. When ceilings permitted camtact flying at 2,500 feet or above,
navigation by pilotage was relatively simple once the pilots became
familiar with the tactical maps and the area of operations.

Nap-of-the-earth flying, using normal c¢ontact flying procedures,
was frequent in the I and II Corps zones as a technisue for avoiding
ground fire. The broken terrain and dense vegetation concealed the air-
eraft from ground observation. Prominent valleys and rivers simplified
navigation. ADF and VOR was of little assistance during nap-of-the-earth
flying because the mountains interfered with reception at the low alti-
tude. '

In the III and IV Corps zones where most of the terrain was flat,
nap-of-the-earth flying was avoided because the Caribou could be detec-
ted in sufficient time for the VC to bring effective antiaircraft fire
to bear at near maximum ranges. During contact conditions the Caribou
seldom flew below 2,500 feet. They were flown in and out of the base of
the cl.uds when ceilings were down to about 1,000 feet. This technique
allowed the aviator to maintain his course by visual reference to the
ground and afforded maximum protection from ground fire.

When the ceiling was below 1,000 feet the Caribou normally flew
in the clouds using navigational aids available to assist in time-
distance navigation., After flying the computed time to the destination
airstrip, aviators let down, using their altimeters, to visual flight
conditions. In the flat delta area, 200 feet above the terrain was con-
sidered the minimum safe altitude before aborting the letdown. After
letdown the aviator then used pilotage toc locate the airstrip. This
procedure was used only when the aviator was familjar with the terrain.

When visibility was less than a mile and the ceiling 200 feet,
it was difficult to locate landmarks. With no air-to-ground communi-
cation or navigation alds, Caribou were unduly erposed to ground fire
while the crew searched for an airstrip. Dead reckoning under actual
instrument conditions, followed by a letdown without navigation facili-~
ties, was found to be accurate tc within two minutes of planned ETA.
lack of a positive navigational aid, however, caused as much as 10
minutes delay in locating isolated airstrips.

The HRT-2A and HRS-8 terminal guidance beacons have been
evaluated by the Advance Research Projects Agency (ARPA) in Vietnam.
Accuracy of the HRT-2A and HRS-8 beacons as ravigational aids was
excellent for locating isolated airstrips. A type of terminal guid-
ance beacon similar to those e¢valuated by ARPA would make a signifi-
cant improvement in low-level navigational procedures.

3. (CV-2B Electronic Equipment

The electronic equipment installed in CV-2B's in Vietnam
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provided adequate communication and navigation in all areas of Vietnam.
Figure 39 shows the electronic configuration of the CV-2B's assigned to
the 618t Aviation Company. Differences in installation were minor, ex-
cept for weather avoidance radar which was installed in only three of
the Caribou.

a. FM (AN/ARC-4LL)

All CV-2B in Vietnam were equipped with the AN/ARC-44 radio.
It was used primarily for air-to-air and air-to-ground communication
with tactical units. Air-to-ground communication was reliable with digi-
tally tuned ground radios. Difficulty was experienced, however, in es-
tablishing air-to-ground communications with the AN/PRC series of radios
with contimous tuning. These radios were often miscalibrated and the
operators were unable to tune accurately to the assigned frequency.
Frequently paradrop and low-level extractions had to be executed without
radio contact after visually determining that the drop zene was secure.
If radio contact was not made, most special forces camps would mark the
drop zone with amoke when the aircraft arrived over the drop zone. Al-
though the VC had FM radios, there were no cases where they interfered
with the communications of the 61st Aviation Company. An FM frequency
was available in all US Army control towers. The AN/ARC-44 was reliable
within stated capability.

b. UHF-VHF (AN/ARC-55 ~ AN/ARC=-37)

The VHF and UHF radios were the primary radios used for air-
to-ground communications with control towsrs, GCI facilities, GCA sta-
tions, approach control and civil aviation facilitiss. The radios
proved reliable and effective in all areas of Vietnam. The long range
of the sets is particularly valuable in Vietnam where tiiers were great
distances between GCI stations.

¢. Single-side-band (ARC-102)

The Caribou of the 61st Aviation Company flew missions
throughout Vietnem. The only radio with sufficient range to communi-
cate frx: any location and at any altitude was the single-side-band-
high frequency (KF) set. Although the majority of the missions were
in range of UHF and VHF stations, mountain operations required the use
of HF for constant communications with flight-following facilities.
The 61st Aviation Company opersted a high frequency radio net during
all operational hours. This communication capability was particularly
valuable when maintenance problems developed in areas remote from the
maintenance facilities. Administrative information and instructions
were also passed on this net.

d. AN/ANP-156 Weather Avoidance Radar (WP-103)
There were three weather avoidance radars installed in
68
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CV-2B electronic configuration, 61st Aviation Company.
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1 aircraft of the 61ct Aviati-n Company during the evaluation. Weather
avoidance radar was universally praised by US Army aviators. During
the monsoon season the AN/ANP-158 enabled the aircraft to penetrate
squall lines and heavy rainshowers, avoiding areas of thunderstorms.
Night flights were made into areas of severe weather with confidence
since the AN/ANP-158 clearly differentiated areas of thunderstorms and
areas of heavy rain. It was particularly valuable during low-level
flying under instrument conditions. '

4. Maintenance

The 258th Signal Detachment was organized under TOE 11-500D and
was authorized one officer and six enlisted men, The detachment had
facilitiee for repsir of the following equipment installed in the Cari-
bou: -

a) AN/ARN-30D (VORNAV) (OMNI)
b) AN/ARN-59 (ADF REC)

¢) J=2 Gyro Compass System
d) T-366 (VHF Buer)

e) AN/ARC-102 (HF)

f) AN/ANP-158 (WP-103) (Repaired caly by the Collins Radio
Corporation's technical representative.)

The AN/APX-L44 radar transponder was maintained by the 255th Sig-
nal Detachment (Avienics) at Tan Son Nbhut Airport.

Avionics discrepancies were corrected by a system of direct ex-
change. Figure 4O shows the number of work orders accomplished for the
CV-2B of the 61st Aviation Company. (n the average, one man-hour was
expended on each work order, which was the time required to replace the
defective equipment. The equipment lost its identity after removal.
When repsired it was placed in float stock. This system of direct ex~
change reduced aircraft downtime attributable to avionics maintenance.
A Caribou company operating independently requires an attached avionics
detachment with adequate float stock. Twenty percent float stock has
provided adequate suppert for the CV-2B operation in Vietnam.

5. Supply

Avionies supply was satisfactory throughout the evaluation period.
¥DP's did not affect the aircraft since they were all filled from float
stock. The requisition experience attributed directly to the electron-
ics equipment installed in the CV--2B of the 61st Aviation Company is
shown in figure 41,
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6. Conclusions

a. The AN/ARC-102 (HF) provided the Caribou with an extended
communication capability at low altitude from distant lecations in

Vietnam.

b. The AN/ANP-158 weather avoidance radar was especially
valuidble during the meonsoon season in Vietnam.

e¢. A portable terminal guidance beacon similar to the HRT-24
and HRS-8 located at airfields without navigation facilities would re-
duce exposure and turnaround time fer CV-2B airecraft operating during
periods of low ceilings and reduced visibility.

d. Air-to-ground FM communications were frequently unsatis-
factory because of the inability of the operators of the AN/PRC series
of radios to tune these radios accurately to the assigned frequency.

e. Aireraft downtime attributable to defective communications
and navigation equipment was negligible.
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Iz . (U) CONCLUSIONS AND
RECOMMENDATIONS

A. GENERAL COHCLUSIONE

1. The CV~2B Caribou, under the operstional control of the corps
senior advisor, special forces, or USOM provided essential support to
the counterinswrgency o wration in Vietnam. ’

Z. Low-level extraction from the C\-23 is an efficient and economi-
cal means of aerial resupply.

3. TOE 1-59D, dated 27 March 1964, Aviation Company (iirmobile -
Fixed-Wing), requires augmentation to support CV-2B {Caribou) counter-
insurgency operations.

4. Logistical resources, less rebuild facilities, necessary to sup-
port CV-ZB counterinsurgency operaticns in Vietnam were available in-
country; the organizational maintenance capability available in the b61st
Aviation Company was inadequate.

5. Limited rebuild facilities precluded repair of aircraft with
extensive crash damage in a reasonable length of time.

6. The electronic configuration of the CV-2B provided an adequate
communication and navigation capability for counterinsurgency operations
in Vietrnam.

7. A portable terminal guidance beacon is necessary to redu e ex~
posure time at isolated airfields and drop zones.

B. SPECIFIC CONCLUSIONS

1. CV-~-2B's allocated to each corps and operating under the opera-
tional control of the corps senior advisor provided a flexible and re-
sponsive means of accomplishing the aerial movement of personnel and
suprlies in the corps forward areas.

2. 0OV-2ZB qualified aviators arriving in Vietnam received a compre-
henaive area checkout and required flight instruction in STOL proced-
ures before they were released {or gperatimal missions.

3. Cne CV-2B allocated for training would expedite the operational
checkout of aviators and provide a more effective unit standardization

program,

4. The CV-2B was able to airlend supplies to spegial forces camp
sites that were previously resupplied only by paradrop.
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5. 1In areas where 1t can be used, the UILEX method of aerial deliv-
ery of supplies was more efficient and economical than the paradrop
technique.

6. LOLEX was the most accurate air delivery technique used by the
CV=-2B aircraft in Vietnanm.

7. The CV-2B STOL characteristics and LOLEX capability provided
5th Special Forces Group with flexibility in selecting the most eflec~
tive method for aerial delivery of supplies to isclated camp sites and
patrol bases.

8. TOE 1-59D, dated 27 harch 1964, Aviation Company {Airmobile -
Fixed-Wing), does not provide adequate command, control, and mainten-
ance personnel and equipment for counterinsurgency operations. (See :
annex F.)

9. The AN/PRC-42 VHF radioc would permit the company to tie in with
existing ecivilian air traffic control facilities.

10, A maintenance stand designed specifically for the engine sec-
tion of the CV-2B would expedite daily, intermediate, and periodic
inspections, and demand maintenance.

11. A hoist platform similar to the Abbey or Hyster device provided
at each airfield where (V-2B maintenance is performed would expedite
maintenance on the tail section and eliminate a serious catfety hazard.

12. Using military and civilian maintenance resources in Vietnam,
approximately one year was required to repair CV-2B aircraft with ex-
tensive crash damage.

13. fireraft maintenance man-hours expended on repair of battle
damage sustained by CV-2B aircraft was insignificant when considering
the overall man-hours expended on all types of maintenance.

14. Rebuilt R-2000-7M2 engines attained only 32 percent of pro-
grammed life expectancy in Vietnam.

15, EDP rate in Vietnam for CV-2B aircraft was above the DA desired
goal even though there was extensive lateral transfer of parts. (See
figure 31.)

16. A semi-permanent maintenance hengar proved adequatz for CV-2B
in Vietnam.

17. The AN/ARC-102 (HF) provided the Caribou with an extended cow-
munication capability at low altitudes from distant locations in Vietnam.
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18. The AN/ANP-158 (WP-103) weather avoidance radar was espécially
valuable during the monsoon season in Vietnam.

19, A portable terminal guidance bsacon similar to the HRT-2A and
HRS-8 located at airfields without navigation facilities would reduce
axposure and turnaround time for CV-2B aireraft operating during pariodn
of low celling and reduced visibility.

20, Air-to-ground MM communications were frequently unsatisfactory
becausz of the inability of the operators of the AN/PRC series of rsdios
to tune these radios accurately to the assigned frequency.

Z1. Alreraft downtime due to defective communication and naviga~-
tion equipment was negligible.

C. (ENERAL RECOMMENDATIONS

1. The technique of placing the CV-2B under operational control of
the supported units should be considered as the normsl means of control
in & counterinsurgency situation.

2. The low-level extraction technique should be adopted by the US
Army as a estandard aerial delivery method.

3. TUE 1-5 , dated 27 March 1964, Aviation Company (Airmobile -
Fixed-Wing) should t» augmented with additional personnel and eguipment
fcr counterinsurgency operations. (See annex E.)

4. CV-2B aircraft with extensive crash damage should be evazuated
to an established rebuild facility for repair.

5. A portabls terminal guidance beacon should be adopted ua stand-
ard equipment for use at remote airfields and drop gunes withoiit navi-
gational aids.

6. Specifications and standsrds of quality control for rebuilt
R-2000-7M2 engines should be examined ty appropriate CONNS agehcies
with the riew of determining how programmed life of the eungine can be
sttained.

D. 'SPECIFIC RECOMMENDATIONS

1. CV-2B air¢raft should scntinue to operate under the operational
control of the supported unit or agency.

"2. Four CV-2B aircraft should be allocated to the 5th Special
l'orces Group, Vistnam.

3. One CV-2B should be allocated to the (1st Aviation Company for
unit training.
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L. TOE 1-59D, dated 27 March 1964, should be augmented as indicated
in annex E. : '

5. The installation of the ¥WP-103 weather avoidance radar and the
AX/ARC (HF) redio on all CV-2B's in Vietnam should be expedited.

: 6. A portable terminal guidsnce beacon similar to the HRT-2A and
3 HRS~8 should be issued to advisor teams and special forces teams in
Vietnam for use at airfields and drop sones without navigational aids,




(U) ANNEX A
ENEMY, WEATHER, AND TERRAIN

The¢ enemy, weather, and terrain represent three uncontrollable
factors that influence Caribou operations in Vietnam.

l. ENEMY

As of 31 July 1964 the Viet Cong (VC) main force strength was
estimated at between 31,000 and 32,000 with an additional 60,000 to
80,000 guerrilla force. The present organization was built around
thouuands of well-trained cadre personne] who infiltrated from North
Vietnam during 1961 and 1962,

Bxtracts of captured documents and reports of interrcgation of
captured VC have revealed that VC personnel infiltrating fram North
Vietnam have received training in the use of mmall arms against air-
planes and helicqptera., Their training also included orientation on
certain automatic antiaircraft weapons. Captured documents and inter-
rogation reports in late 1962 and early 1963 revealed that specific
and detailed training and technical literature on antiairecraft tactics
and techniques were being written and disseminated to all echelons in
the VC organization. SubjJects included airoraft detection and identi-
fication; pasaive measures such as camouflage, fortifications, and alr
alart procedures; antiaircraft firing by rifles, automatic rifles, and
machineguns; and defense against heliborne attacks.

Statistlcs on reported antimircraft incidents indicate that the
impact of this training effort was not felt for several months., The
probable cause of this was the delay in the implementation of this train-
ing at individual and small-unit level.

There have been some reports that the VC have a small number of
large caliber antiaircraft weapona. The very nature of their overall
tactics, however, discourages the use of tha2se heavier weapons unless
their future plans call for larger scale operations. There have been
no airecraft hits received to date in the RUN from larger than caliber
«50 machineguns,

The best in.elligence estimates predict that VC antiaireraft

doctrine wlll remain basically the same unleas the overall effort is
escalated into larger scale conventional warfare operations.
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2. WEATHER

The weather in the Republic of Vietnam (RVN) is largely deter-
mined by two seasonal monsoons and the efilects of the topography on
these winds. Frontal systems are infrequent and have little erfect on
the weather over BVN, (See figure A-1.)

The northeast monsoon occurs from mid-November to mid-March and
brings to most of the country lower humidity, less cloudiness, ard lower
temperatures, All regions, except the lowlands of the eastern coast, ex-
perience clear to partly cloudy skies most of the time, producing favor-
able flying weather.

The spring transition period from mid-March to mid-May brings
maximum temperatures and increasing hunldity and thunderstorm activity
to all of RVN excapt over the coastal lowlands.

The southwest monsoon blows from mid-May te early Octcber. This
puriod 1s characterized by low clouds, heavy showers, and thunderatorme
in the afternoon and evening. Feirly stable tropical temperatures and
high humidity prevail over most of the area. The eastern coastlands
experience relatively little cloudiness and precipitation since they are
protected fram the prevailing flow by the Chaine Anmmat.:.que or the
intyrior highlands,

The autumn transition occurs from early October to mid-November.
The change from southwest to northeast flow is often dbrupt. This
period normally sees an increase in thunderstomm activity in some loca-
tions, but in genaral, merks the beginning of a decrease in cloudiness
and precipitation, except over the easterm coast where the changing
airflow results in an onshore, up-slope flow on the eastern slopes of
the interior highlands,

A pronounced topographic influence on the weather ls caused by
the Chaine Annamatiqus. This chain of mountains and plateaus is oriented
perpendicular to the monsvonsl winds. During the southwast monscon, the
lifting action of the interior highlands produces more inatability whieh
ingreases the cloudiness and shower activity over the entire country
except the eastern coastlanda, During the northeast monsoon, this in-
fluence is reversed, producing poor flying weather in all other regicns.

3, TERRAIN
South Vietnam is canposed of three major terrain areas: the high-

lands and plateaus in the north and central portior, the coastal plains
or central lowlamds, and the delta plain of the south {figure ;\-‘-25).
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() Less THAN 40 INCHES
80 TO 100 INCHES
100 TO 120 INCHES
MORE THAN 120 INCHES

(U) FIGURE i-1. Amnual Precipitation,
ANNEX A A-3
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The northern two-thirds of the country is dominated by the
highlands region which consists of broken mountain chains and rugged
hills, The area is sparsely populated, mainly by primitive, namadic
tribes.

The coastal plain (central lowlands) is an irregular narrow
strip of sandy beaches and dunes, backed up by rice paddies and marshes,
The plain varies from 10 to 25 miles in width, and extends from the
northern boundary to the delta plain in the south. 7The plain is ihter-
ruptel in several places by mountain chains that jut into the sea,
dividing the lowlands into several campartments. This narrow strip
contains several small cities and mmerous heavily populated areas,

In the central position of the country the rugged mountains
give way to an extensive platesu ares charactiriged by more ger*
rolling terrain dotted with dense tropical forests and jungles. This
region is more heavily populated than the mountainous regions and has
more roads and trails,

K vast delta plain constitutes the southern one-third of the
country, This area contains a dense network of rivers, streans, and
unfordable canasls. The area is characterized by marshes, rice paddies,
and extensive mangrove awamps in the southwestern portion., The delta
region is the ricebowl of the country and is heavily populated, with
the largest concertration in the Saigon-Cholon area.
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(U) ANNEX B
] MISSION NMARRATIVES
| This annex contains narratives of representative missions fiown by
3 the C7-2B's of the 6lst Aviation Campany in Vietnam during the evalua-
3 tion. The mission reports are on file at the 61lst Aviation Campany.
ACTIV evaluators or the project.officer were crew members on three of -
the four missions described. '
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. NARRATIVE DESCRIPTION OF A
: PARADRCP MISSION IN SUPPORT OF
SPECIAL FORCES IN VIETNAM

The special forves"B"detachment attached to the I Corps at Da Nang
operated a forward area supply point which was responeible for supplying
five "A" detachments. All resupply was accamplished by aircraft pro-
vided by the US Alr Force and the US Amy. The Caribou section, under
the operational control of I Corps located at Da Nang provided about 50
percent of 1te avallable Caribou support to the special forces.

The S-4 of the "B¥ detachment determined the method of delivery
based on the type of aircraft available. The Caribou, which can airland,
1O0LEX, or paradrop supplies, provided him with flexibility in determin-
ing the most effective method to be used., Economy of operations, based
on the greatly reduced cost of air items when LOLEX or airlanded opera-
tions can replace the paradrop technique, was also a consideration. The
capability of the {V-2R to maneuver in confined and restricted mountain-
ous terrain provided the S=4 with a reasonably accurate means of para-
dropping supplies to long range patrols operating in areas without drop
zones, This last cepability was the determining factor in selecting
the Caribou to perform a priority resupply mission on 30 August 1964.

The Caribou section received its Sunday mission on Saturday, the
29th. Special forces had no specific requirements, so the Caribou was
scheduled to fly a general officer and party to several special forces
camps for briefings. With an eight o'clock takeoff scheduled for the
30th, the crew checked in with I Corps Ammy aviation operations section
at 0700 for latest instructions on the flight, They were vold that an
urgent request had just been received from the special forces "B"
detachment for emergency resupply of food and water to a patrol.

The itinerary for the general included three hours of ground time at
the first stop. The Caribou would drop off the party, return to Da Nang,
fly the resupply mission, and ihen continue the first mission.

At 0900 the Caribou had returned to Da Nang for the supplies to be
paradropped to the speclal forces strike force patrol. &t 0920 the
Caribou was airborne with 1720 pounds of water, food, and ammunition
rigged in eight bundles, Because of the difficulty of recovering supplies
in the jungle and the high probability of losing supplies, light bundles
are preferred in Vietnam to the 500~pound bundle normally paradropped.

The jatrol was located on a narrcw ridge in steep mcuntainous terrain.
The patrol was unable toc use panels or to be seen from :bove since they
were covered by a thick jungle canopy. Smoke was used to mark the loca-
tion of the patrol, FM air-ground cammunication was available,
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About five minutes out from the drop zone, radio contact was made
with the patrol. The patrol was told to use plenty of smoke and that
four passes would be made, dropping two bundles on each pass. The
patrol was instructed to report accuracy so that adjustments could be
nade in the flight path.

Over the DZ, which could be identified only by smoke drit‘tinf
through the jungle cover, the aviator placed the aircraft in a steep
dive toward the smocke. Airspeed climbed to 150 knots. At 150 feet
above the trees, the junpmaster was given the green light, and the
ajreraft was pulled into a clinb just as two bundles were discharged.
The parachutes deployed quickly, oscillated once, and disappeared into
the jungle. .

The patrol leader reported both bundles on target. A second pass
was made, but the first bundle was short. AdJustmente were made and
the last two passes placed the remaining bundles cn target. Seven
of the eight bundles were recovered, an acceptable recovery rate under
ihe circumstances.
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NARRATIVE DESCRIPTION
OF A SCHEDULED COURIER MISSION
IN VIETNAM

Courier flights are scheduled within each of the corps tactical
zones and special zones in the Republic of Vietnam. These scheduled
Ilights provide an orderly amd efficient means of transporting troops
and supplies. The length ard composition of some of the runways within
each of the zones limit the type of aircraft that can provide this
service. The Caribou, with its STOL characteristics and its 6000-pound
cargo carrying capacity, meets the requirements on a continuing basis,

The Phuoc Binh Thanh (PBT) Special Zone is an area in Vietnam about
60 miles wide and consists of provinces extending from the Cambodian :
border to a point six milea north of Saigon. The Viet Cong have a long :
history of activity in the area and ground fire is received regularly %
by both airplanes and helicopters that venture below 2000 feet. The
terrain averages about 800 feet above sea level, and is generally flat
with a few isoclated mountains that rise to 3000 feet. The Phouc Binh
Thanh courisr run originates in Saigon with the first point of landing k
at Phuoc Vinh; then to Song Be, Hon Quan, Phuoc Vinh, and back to
Saigon. Average flying time for the mission is 1 hour and 50 minutes.

N S S

The crew of the Caribou assigned to the Phuoc Binh Thanh mission
consisted of the unit instructor and standardizstion pilot, the Amy
Concept Team in Vietnam (ACTIV) project officer for the Caribou evalua-
tion, and a crew chief.

At Salgon, while the Caribou was being loaded with 5000 pounds of
general supplies and rations that were to be delivered to the advisory
teams located alore the flight route, the aircraft commander received a
weather briefing. Weather was predicted to be fram zero-zero to 2000
feet broken with 7 miles visibility. Typical monsoon weather with
rainshowers and low ceiling prevailed throughout the Phuoc Binh Thanh
gpeclal zone,

The aircraft took off at 1300 hours and heavy rainshowers amd a
2000-foot overcast were encountered while turning on course to Phuoc
Vinh, Paris control, the Air Force ground control intercept radar
facility at Saigon, was contacted and given the route of flight. Paris
control was informed that the aircraft would be in and out of the clouds
at 2200 feet, and flight following was requested. During the 20-minute
leg to Phuoc Vinh the aircraft was under instrument flight ruvles (IFR)
for 5 minutes. The airfield was located without difficulty, and a
close~in 180 degree approach was executed in order to reduce exposure
time while the aireraft was at an altitude vulnerable to ground fire
(below 2000 feet). At Phuoc Vinh, cargo and passengers were off-loaded
and passengers and cargo taken on.
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The aircraft, after 15 minutes of ground time, departed for Song Be
p & and immcdistely encountered IFR weather. The ragged bottoms of the clouds
oy , appeared to be about 1700 feet. The elevation of Song Be airfield is
i e 797 feet with an isolated mountain 2405 feet high about a mile to the
o rorthoast., The weather and enemy situation pressnted two possible de-
i cisions for the aireraft commsrder. First, he could fly below the clouds
3 and attempt to circumnavigate the iieavy rains, Thie would put the air-
g G craft at an altitude vulnerable to ground fire. It did, nowever, have
the advantage of better navigation and would reduce the possibility of
not being able to let duwn on Song Be. Tke second possible solution was
to go TFR at 2000 feet, 1205 feet above the ground, fly time-distance,
] and let down to 1500 {705 absolute) 5 minutes prior to arrival at Song
¢ Be. It was decided to maintzin the 2000-foot altitude, and at the end
: of 15 minutes, atteupt let duwn tc visual flight ruie (VFR) conditions,
' If VFR did not exist, the aircraft would return to Phuoc Vinh and wait
; out the westher.
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The leg to Soug Be cunsisted of 15 minutes of IFR and 5 minutes of
VFR., Just five minutes out of Song Be, letdown was made to good VFR
conditions with the mountain to the northeast of the sirfield clearly
visible., The Caribou was flown over the airfield at 1500 feet, the
wind indicator was checked, and a steep 270-degree approach with 40
degrees of flaps was executed to avoid unduly exposing the alrcraft to
ground fire,
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While the aircraft was being unloaded, the weather continued to de-
teriorate. The instructor pilot discussed the situation with the pilot,
presenting various courses of action. It was declded to fly below the
clouds and to go IFR only as a last resort. Navigation would not be a
problem since there was a radio beacon located near the airfield at
Hon Quan, The only problem would be extended exposure to ground fire,

which would be countered by flying in and out of the base of the over~
cast,
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About 4 minutes after takeoff, the aircraft was forced to fly be-
tween 200 and 500 feet above the terrain, The heavy rainfall and the
intermittent IFR conditions provided good protection fran ground fire,
While the pllot was flying the instruments; the aircraft cammander
studied the terrain below. As the aircraft neared Hon Quan, he began
calling out headings which would avoid the areas of <yero visibility and
place the ship in a position to make a 180-degree approach, with the
airfield on the pilot side of the cockpit. About 1 minute out, at 800
feet altitude and with the airfield still not located, a blinding
rainshower commenced. Visibility became zero except for straight down,
While the pilot flew using the instruments; the aircraft comrander

. searched for the airfield and called off headings., The fileld was firat
seen as the aircraft passed adjacent to it. The pilot immadiately fixed
ite location and started an approach,
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Hon Quan Airfield is located on a slop&ggmridge on the outskirts of
a small town. It is a 1300-foot strip of pacted dirt. The runway

heading is 050 degrees — 230 degrees. The 05 end is about 35 feet lower

than the 23 end. A valley at the approach of the 05 end gives ome the ©
impression that he is too high on short final and there i1s a natural ten- 7
dency to overshoot. A steep barnk at the west end leaves no overrun.

Making an approach over the rudder of a wrecked C-47, which had previously .
landed downhill and skidded off the 05 end, reduced the usable length

to about 1150 feet.

There were several small gullies in the strip as a result of the
interse rain. Because of the driving rain, the wrecked aircraft on the
approach end of the strip, the natural tendency to overshoot, and the
muddy runway, the pilol had to execute a go around. After another low
pattern and an approach with 4O degrees of flaps on short final, the
airecraft landed about 200 feet down the muddy strip. The crosswind
of about 15 knots added to the difficulty of control on the narrow muddy
fieid. Propellers were reversed, which aided in the control of the air-
c¢raft, and the aircraft came to a stop after an 800-foot landing roll,

After 20 minutes on the ground, during which passengers and cargo
were loaded and the crew and passengers were thoroughly drenched, the
aireraft was readied for takeoff. The Caribou took off downhill and
pulled up a litile early to clear the rudder of the damaged C~47 at the
end of the runway. There was no improvement in the weather and of the
15 minute leg to Phuoe Vinh, 12 minutes= were solid IFR at an altitude
of 1700 feet, which provided about 1000 feet of terrain clearance. Fly-
ing time~distance, the aircraft broke out of the clouds about three
minutes fran Phuoc Vinh with the airfield dead ahead.

After 10 minutes of ground time, the aireraft took off for Saigon.
Paris Control reported Saigon with 2200 feet of broken c¢louds., Ten
miles north of Saigon, the weather improved as predicted.

The Garibou returned to Szigon after logging one hour and fifty-five
minutes of flying time, fifty-five minutes of this being under IFR
conditions. During the mission 6,900 pounds of cargo were delivered and
58 passengers were transrorted.
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N NARRATIVE DESCRIPTION
OF A FORWARD AREA TROOP MOVEMENT U3SING
CV~-2B ATRCRAFT
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place the battalion on position., The aircraft would move the troops,
weapons, basic load of ammunition, food, and dependents of both battalions.

>~ £ requirement developed in the ARVN 5th Division to replace a bat-
B ) talion of infantry located at Dau Teng with a fresh battalion from Bien
- Sl Hoa, the division headquarters. The division senior advisor requested
- S that the switch be accomplished on 4 September 196l by Caribou allocated
g to the III Corps. The Ammy aviation elemernt of the corps tactical opera-
- VA tions center approved the request and scheduled the 1lift directly with
. the operations section of the 6lst Aviation Company.
N5
'ﬁj There was no need for a special briefing since this would be accam-
oy plished by the American advisor with the infantry battalion that was being
n- 38 replaced. About 400 troops and 20,000 pounds of cargo were to be moved.
B Two CV-2Bis were assigned the mission.
;§F : The aircraft took off from Vung Tau at 0630, and proceeded to Bien
e Hoa, 35 miles northwest, arriving at 0650, However, there was a 300-foot
g broken ceiling and the tower, controlled by the Vietnamese Air Force,
5 would not allow the aircraft to land. After holding for about 25 minutes,
" the aircraft flew out of controlled airspace and let down through-low - - R
;’ broken clouds and then proceeded to Bien Hoa on the deck, landing at 0730.
2 The erews were met by the US Armmy advisor to the battalion and
x briefed on the mission. The battalion being replaced had suffered heavy
ko casualties and had been under attack almost corstantly for the past
< several nights. The Caribou were to land at Dau Teng Airfield and re-

The flight leader asked the American advisor to divide the troops,
equipment, ammunition, and dependents intc groups forming 6000-pound
loads. The groups were to be positioned so as to facilitate loading.
All weapons were to be cleared. Loading would commence immediately upon
arrival of the battalion.

The battalion was moved by truck to Dien Hoa Airfield from a nearby
assembly area. The Vietnamese officers and NCOfs quickly lined the troops
up and assembled the loads. The number of troops loaded did not always
coincide with the number of seat belts. When this vccurred, the crew
chief strapped all the personnel on one side with one cargo strap.
Machineguns, mortars, recoilless rifles, ammunition, food, and packs were
secured in the center aisle.

The 2 aircraft with the first loads were ready for tskeoff within
30 minutes after the aircraft arrived. The tower approved a VFR takeoff
with a 300-foot broken ceiling. After reaching cruising altitude of

B-7 ANNEX B

AIRAT

=
=
. v
3
&
g

p
&
23
iy
5
o

Tl 0L




I i oo s
AR

g RO ol Ho s o
o et

Ty

A

_ vy

1,

PR

N
%

b
,_,(cl.-
& é‘.
&
o

3 it
a Y

potatitcae b s I A g

wind
i

L

. N "H". e b
13 oAt SN e ik 1 RS R

29

0

SR

1
1

of the large concentration of Viet Cong.

3000 feet, the flight leader called Paris Cortrol and reported his posi-
tiop, altitude, and destination, and requasted flight-following. Paris
Control quickly established radar contact with the assistance of a

transponder,

Dau Teng is located 34 miles northwest of Saigon and 13 miles east-
southeast of Tay Ninh Mountain in one of the most active Viet Qong areas,

At the controls of the lead ship was a newly arrived warrant officer
who was flying his first operaticnal mission,and an instructor pilet.
With Dau Teng ahead, the pre-~landing check was completed, alraspeed re-
duced to about 70 knots and, with 30 degrees of flaps, a perfect
approach was made, Twenty feet fram touchdown about thirty cattle were
driven across the runway. The nilot and instructor hit the throttles
together. The airecraft responded to the added power and, with tlapa and
gear on the way up, a go-around was executed.

After the cattle had been corraled, both aireraft landed ard dis-
charged their troops. The American advisor at Dau Teng briefed the
pilots on the local situation. He strongly advised the crews not to
overfly the area to the west of the airfield at a low altitude hecause

———m ~

loading was no problem, the troops were anxious to get out of Dau
Teng ard quickly responded to all orders and instructions. Takeoff
was normal with both aireraft climbing above the clouds for the return
trip. As the aireraft neared Bien Hoa the low overcast began to break
up and by the time the aircraft were on downwind tiie skies were clear.

One aircraft was diverted to another mission at 1110 hours. At
1410, after a lunch and servicing break, the remaining CV-2B was again
airborne.

The mission was campleted at 1750, Two battalions with dependents
had been switched and 20,000 pounds of cargo had been moved in a total
of 25 sorties and 10 flying hours.
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NARRATIVE DESCRIPTION
OF A 10A-LEVEL EXTRACTION MISSION

RGP

Low cellings and reduced visibility had prevented the normal aerial
resupply of the special forces site at Go Dau Ha. Resupply had normally
been accomplished by paradrop., A CV-28 allocated to III Corps was dis-
patched to the special forces supply base at Nha Trang, 21 August 1964,
to pick up 6000 pounds of rations and ammunition,

ORGP T

e

At Nha Trang, the Caribou was met by two flatbed 2£—ton trucks
loaded with three 2000-pound pallets. These pallets were quickly rolled
into the Caribou and secured while the airplane was prepared for takeoff,
One of the pioneers of TOLEX in Vietnam was in the cargo caupartment as
loadmaster. In the cockpit was a unit ingtructor pilet and a recently
arrived warrant officer who was undergoing his operational checkout.

The flight fram Nha Trang was south along the coast to Phan Thiet
because of thunderstorms over the mountains. Near Phan Thiet Paris
greund control intercept radar picked up the aircraft and provided
1%- : assistance in avolding areas of intense rainshowsrs., Paris reported a
E wide band of heavy rainshowers on course ot Go Dau Ha, This report
B ... . ..was goon confirmed as the Caribou flew into rain which reduced viai~
S bility to ebout 2 mile. Altitude was held at 1500 feet as the diferalt”
3 flew in and out of low clouds. When the loadmaster was given his
S 20-minute warning, he rechecked the load and reported it ready for drop.
At the 10-minute warning, the loadmaster carefully checked the pendulum

R TR S " EL S L WIPLIEL B PV A o84

Lo extraction system, the load, and removed the forward and vertical re- :
g ) straining straps. Visibility was poor;, but improving. The pilot turned
e on the red light and notified the drop master to perform the b-minute
e check., The pendulum system was rechecked, and as the loadmaster moved
g~ from the rear to the front of the cargo campartment, he removed all
3 tiedowns,

The alrcraft continued on course, msintaining direction by following
& small stream, Over Go Dau Ha, the drop zone was identified. The
pilot executed a 360 degree approach in order to keep the DZ in sight.
At the 180 degree point the gear was extended, flaps were set at 20
degrees, and the pilot gave the l-minute warning.

As the Caribou was turned to final approach, the loadmaster made
sure all personnel were forward of the load, untied the extraction
chute safety tiedown line, and reported to the pilot that he had a
"hot* load., ,He then drew his knife; ready to cut the extraction system
from the load if one of the extraction chutes failed to deploy,

The Caribou was slowed to 75 knots on short final approach to the
drop zone. The pilot steadied the ship at about eight feet over the
beginning of the drop zone., Power was adjusted to maintajin level flight,

B-9 ANNEX B
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the green light was turned on, and the pendulum release switch was acti- !
vated. Mamenis later, the first chute deployed, extracting the first - :
pallet, to which was attached the extraction chute for the second load. !
The second and third pallets were extracted in daisy-chain fashion, .

This mission wae exscuted without ground-to-air communications,
smoke, or panels to mark the DZ.

t
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- COMMENTS OF [HE .STHIOR. CORPS ADVISORS m OF THE .. -.
COMMANDING OFFICER, 5TH- SH.’-?I&L PORCES: GROUP. - L

Tho'mcx ;eonm.ns'cms -ot the scnlor US Aray advisor to each.
of the ARVN corps tacticsl sones, and the ccamanding officer, Sth- s -
Special Forces Group, relative to the support provided by US Army: » !
CV~-2B aircraft.

t - ‘ ®
-»USScnior Mviso‘r, I Corps . C R - c-,2¢
us Scnior Adtiaor, II Corps : ’ : o 6-6
tls simior Adviso., IIT Corps - : c c-10

ey Senior “xdvioor,”‘.rv Coxpe =T ST e e Gatly
Coemsnding Officer, 5th Special Forces Group - L galye
‘Letter, Headquarters 5th Spscial Porces Group, c-31

subject: Request for Arky Aviation Support of
Special Forces, dated 27 October 1964
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., COMMENTS, SENIOR ADVISOR, I CORPS
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1. ‘What role doss the Camibou play in mesting your:tsansportation
and resupply sission ‘requirédients? ~Please camient on response time.

Answer: Thé Caribou plays an exiremely vital role within the I
Corps area, -partiquiarly in resupply of isclated outposts .and:pajrols.
In as-much -as ‘the siréraft are located-in I Carps -ares; -cespapge 38 =

- - . . g [P '.
immediate. - - - . NI i sST Ag Loayl
= NP IITRPE Al fo

2. For what mimsion is the Caribou particularly suiteci?"

AN

Answer: Resupply. The delivery of supplies and personnel into
miall and relatively unimproved landing strips: The.beat utilizatdon
of this aircraft in I Corps is short flights (1 hour or less) with
maxigum payload into small strips. In addition,.the CV+2-is.partdcu-
larly suited to resupply by airdrop into critically small DZ areas. I
Corps has been resupplying platoon size and larger.units under: patrol
wWhere in many cases & DZ cannot be cleared. Many of these missions are
‘Bccamplished where the aircraft is subject to.fire and:-accuracy is most
important. The short field capability, ease of loading and unloading, =~ = 7 77
apd airdrop capability makes-the aircraft the workhorse of Vietnam.
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:-3. Can the Caribou, with reversible pitch land.-at-all airfields in
your area of responsibility?. -If negative, list airfields. -.. ...

a . to e

Answer: Yes.

4. Is liaison between the Caribou company and your headquarters
adequate?

Answer: Reasonably adequate. It is felt that at any time a CV-2
must be recalled to the company or an exchange of aircraft effected,
the company should call I Corps Aviation staff for coordination rather
than calling company aviators. In most cases better utilization of
aircraft and less juggling of schedules will result from this liaison.

5. 1If employed, comment on the effectiveness of low~level extrac—
tion (1OLEX) in your zone.

Angwer: ILOLEX in T Corps is becoming progressively more effective.
Thie is a field where the skill of the aviator is very apparent and as
in most cases, practice improved performance. When used correctly, it
has the following advantages over other types of delivery:

e slattrinbiptons b

8. Can be placed on target in larger pallets (up to 6,000 pounds,
out 3,000 pounds is found to be preferred).

ANNEX C Cc-2




. b. Repid loading and minimum rigging required after pallet is
: packed.

. c. P.ipid off-loading. Even faster than airdrop due to the 1= or.
4 2-pallet concept.

d. Fewer parachutes are required.

e. GCuts exposure time to enemy ground fire. Entire lda(.i,'ciﬁi T
usually be dropped in minutes. . ,

f. Overall mission roqnires mach less time. 10LEX {hould,h,é uuq

- more often or as often as feasible. The more missions ‘flown, the mors
accurate the crew become. It is recommended that the most experienced

- aviators be utilized on these missians whenever possible. . -

6. (C) What recommimdations can you make coucerning the current. :
allocation and stationing of CV-2B aircraft? . ; e

Answer: Recommend that CV-2 allocation to corps arsas ba cansidered
g i on the basis of cargo and passengers hauled per aireraft per reporting
- - pariod. Total flying time per month per aircraft doss r.ot tell a true

' o story. I Corps can utilize four CV-2's and keep these eircraft busy on
. a fulltime sghedule. . .

7. (C) Pleas¢ comment ou the validity of the current concept of
placing allocated CV-2B aircraft under the operational control of the
user. e

Answer: All aireraft allocated tc the corps should, of course, be
s under operational control of the user. To do any less than this would
b be to tie the uger's hands. In addition the user should exercise OER
? responsibility while crews are under their jurisdiction. Company and
battalion commanders will, without thinking, object to this saying the
corps is taking away their authority, but it is not fair to the military
i or the individual to be rated by a commander whom he doesn't see but
ey half a dozen times within many months.
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COMMENTS, SENIOR ADVISOR II CORPSO
1. What role does the Caribou play in meeting your transportation
and resupply mission requirements? Please comment on respanse tide,
- e T Tex P S

Answer: Current assets include two CV-2B aircrafi. At least one

CV-2 is available daily for preplarnmeéd eargo or trodp uissions, and on
Wednesday, Saturday, and Sunday both aircraft are available. (At pre-
sent, requirements are greater than aireraft available. In late Novem-
ber or early December two additional CV-2 aireraft will be made avail-
able to II Corps when the 92nd Aviation Company becomes operational at
Qui Nhon.) Response time is dictated by maintenance ‘problems” and regu-
lar periodic inspections. Since scheduled maintenance is ‘performed -at
Vung Tau, the air¢raft are frequently lost to the corps completely -dur-
ing these periods creating an undesirable backlog and diarupting sched-
ules. Most of the time at least one of the two aircraft is available
for the courier run, but this is a problem area due to requirements
exceeding ‘aireraft -evailability. .-This problem area should be resolved
on or about 1 November when the iith Aviation Battalion (Nha' Trang) and
the 92nd Aviation Comp&ny (Qui Nhon) become operatibnal

" The Caribou provides a light cargo 1lift capability within the 061'pSs
and from the corps to Saigon, the main supply base. Additionally, this
aircraft provides an emergency cargo 1lift capability which becomes essen-
tial when an area is hit or when a short notice air assault mission
develops that requires fuel and ammunition to be moved rapidly. Both
CV~2's are stationed at corps and can be anywhere in the corps area in
01:30 flying time excluding load time.

2. For what missions is the Caribou particularly suited?

Answer: Hard cargo supply-resupply. The Caribou is particularly suited
for transport of cargo and personnel that can be airlanded into shart
field strips. Cargo can be airdropped or dispensed by the low-level ex-
‘traction methoed. '

3. Can the Caribou, with reversible pitch propellers, land at all
airfields in your area of responsibility? If negative, list airfields.

Answer: Yes.

L. I8 liaison between the Caribou company and your headquarters
adequate? \

Answer: Communications are poor to LARK. Other than thet, communi-
cation liaison is adequate considering the company is at Vung Tau and we
are at Plieku., This will be solved on or about ! November 1964 when the
14th Aviation Battalion at Nha Trang and the 92nd Aviation Company at
Qui Nhon become operational.

ANNEX C C-L




- . tion. (IOLEX) in your zone.

o

;gi : : 5. 1f employed, commeat on the effectiveness of low-level extrac-

% ' :

3 Answer: The LOLEX method of cargo delivery has been used exten- -
by sively in the Corps ares to deliver cargo to specisl forces sites. Per-
s cent of damage and unusable cargo hes been less than 5 percent. In
F order to use the full capacity of 10LEX, qualified riggers and air ituns
(parachutes, clear siraps, pallets, etc.) must be positicned at key

locations within the corps area. At present the Nha Trang. Speclal

e ) Forces logistical Command is the only place in II Corps that has the
Sl personnel and equipment to accommodate LOLEX - L

}éu ; (C) %hat recuumendations can Jou make concerning the current
a2 : allocation &nd statlioning of CV-2B aircraft?

$3 hnswer: Station two at Nha Trang to support special forces. These
4 : should be used when strips are too short for C-123's, and can effectively
£ be used for 1OLEX.

Ao ST e - me—

7. (c) ‘Please coment on the validity of the currént coneept-of < - - .. L.
placing allocated CV~2B aircraft under the operational control of the,
user. .

Answer: The concept is workable with a good liaison and coordina-
tion between crews, avietion unit, and using unit to develop best
¥ . uti}ization of hard cargc movement. Maintenance coordination and under-
& standing is required of the user unit to achieve best results, Caution
3 must be exerciged to avoid excess use of this aireraft for lees than
usefyl capacity loads.
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COMMENTS, SENJOR ADVISOR, III CORP3

1. What role does the Caribou play in meeting your trarnsportation
and resupply mission requirements? Please cogment on response time.

R e T A RN

k’f Answer: The Caribou provides tactical troop 1ift, resupply of III
1 Corps units, and provides support for US advisory persoanel through
3 ‘scheduled runs throughout the corps area. Tn addition, four special
B forces cemps in the corps area are resupplied primarily by Caribou die
o to inaccessibility to these locations by road. Since most missions

ape either pre-scheduled or schoduled about 15 hours beforeband, the only
i comment we can make about response time is that it is adequate. On
e all missions the response has been axtremely fast since requests for
% allocated aireraft go directly from III Corps ‘advisor headquarters to
B the Caribou company and through no intermediate headquarters. '

.* 3

% 2. For what missions is the Caribou particularly suited?

-gf T ' answer: The Caribeu is particularly well suited for supply |

g2 missions into tactical sirfields in the 111 Corps area. They have -
s performed airlanded resupply, parachute delivery of supplies as well
LA as troop movements. I is alsc well suited faor airlift of reactien

4 forces into tactical airfields of 111 Corps, air resupply, I0LEX sup-~
i ply, and parachute supply delivery. ;

f 3., Can the Caribou, with reversible pitch propelliers, land at all
- ajirfields in your area of responsibility? If negative, list airfields.
2 Answer: Yes, all established alrfields in III Corps can accommo-
2 date the Caribou,

} L. TIs liaison between the Caribcu company and your headquarters

adequate?

;4

H Answer: Yes, the Caribcu compeny supporting III Corpe has been

3 extremely ccoperative and periodically the operations officer has

! visited the III Corps aviation officer to discuss aircraft utilization

and minor problems.

5. If employed, ccmment on the effectiveness of low-level extrac-~
tion (LOLEX) in your zone.

:
£
3

j Answer: LOLEX has been used only for demonstration and cne delivery

% to Camp Sui Dauy however, the special forces unit in the II1 Corps area
3 anticipates using LOLEX at Nui Ba Ben as soon 3s rigger peraonnel are

% trained.

3

A

6. (C) what reccamendations can you make concerning the current
allocation and stationing of CV-2B aircrafi?

8 ANNEX © b




Answer: The present allocation of CV-2B aircraft is adeguate for
I11 Corps. No problems have arisen due to the present stationing of
the Caribou.

7. (C) Please comment on the validity of the current concept of
placing allocated CV-2B aircraft umder the operational control of the
user.

Aonswer: The current concept of placing twe Caribou under opera-.
tional control of I1II Corps on a standing basis is the most feasible .
arrangement. This allows the users to program airlift and establish
priorities based on 111 Corps policiss and operations. Utilization -
is monitored by an aviator who is on duty with the corps headquarte:a"
as an aviation liaison officer. :

8. Additional Comments:

a. III Corps use of the Caribou consists mainly of emergancy
resupply, resupply of isolated special forces camps, and scheduled -
‘courier runs. Due to the relative compactness of the III Corps arss
and inaccessibility of many air fields, helicopters are the mainstay
of avistion support. However, the Caribou performs an indispensable
funetion and corps coperations would be seriously hampered without the
use of two Caribou aircraft.

b. Special forces have used parachute resupply from the Cari-
bou for ane of their camps (Nui Ba Don) on the avcrage of about two
times weekly. These have been particularly succesaful, and during the
past two months only one bundle was lost.
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COMMENTS, SENIOR ADVISOR IV CORPS

1. V¥hat .cle does the Caribou play in meeting your transboftétion
and resupply mission requirements? Please comment on response time.

Answer: The CVY-ZB is the workhorse of the transportation and re-.
supply effort in the IV Corps Tactical Zone. At present this corps is
allocated the 4th, 8th, and 12th flyable Caribou. -One (Caribou.ias.allo-
cated daily for scheduled flights, for the movement of personnel and
light weight priority cargo within each of the three divisiom areas of
the IV ARVN Corps. - Each division is completely serviced twice weexly
and-the corps and division headquarters daily in addition to theé-above
mentioned flights. The secand Caribou is mormally allocated to taeti-
cal priority missions or special forces resupply missions if a tactical
emergency does not exist.

SER P bR P T

- Response time is adequate, normally overnight. In the past, tacti-
cal priority has been exercised simply by taking the Caribou off sched-
uled-flights and using it on higher priority flights- - s o

2, VFor what missions is the Caribeu partlcularly sulted“

Answer: The Caribou is particularly suited for missions which rem
quire the movement of passengers and high priority cargc into small
airfields, aerial delivery and LOLEX flights to which the Air Force
cannot react in time and for utilizing those airfields where the grose
weight limjtations of USAF aireraft is restrictive.

3. Can the Caribou, with reversible pitch propellers, land at all
airfields in your area of responsibility? If negative, list airfields.

Answer: The Caribou can operate in every airfield we are using in
IV Corps area except Hai-Yen, which is too narrow to permit turnaround.

L. Is liaison between the Caribou coumpany and your headquarters
adequate?

Answer: Yes, however, communication problems exist. This is cor-
rected by relaying through Saigon.

AENREHL NI

o
A

5, If employed, comment on the effectiveness of low-level extrac-
tion (LOLEX) in your zone.

i,

BN

Answer: LOLEX has teen used effectively by special forces in re-
supplying remote areas. In their opinion; it has proved to bs a very
efficient system and is much preferred to airdrop.

6. (C) what recommendations can you make concerming ihe current
allocation and stationing of CV-2B aircrart?

ANNEX C c-8
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COMMENTS, SENIOR ADVISOR IV CORPS

1. What rrcle does the Caribou play in meeting your transportation
and resupply mission requirements? Please comment on response time.

Answer: The CV-2B is the workhorse of the transportation and re-
supply effort in the IV Corps Tactical Zone. At present this corps is
allocated the 4th, 8th, and 12th flyable Caribou. One Caribou is allo-
cated daily for scheduled flights, for the movement of personnel and
light weight priority cargo within each of the three divisiom areas of
the IV ARVN Corps. Each division is completely serviced twice weexiy
and the corps and division headquarters daily in addition to the above
mentioned flights. The secand Caribou is normally allocated to tacti-
cal priority missions or special forces resupply missions if a tactical
anergency does not exist.

Response time is adequate, normally overnight. In the past, tacti-
cal priority has heen exercised simply by taking the Caribou off sched-
uled flights and using it on higher priority flights.

2. For what missions is the Caribou particularly sujted?

Answer: The Caribou is particularly suited for missions which re-~
quire the movement of passengers and high priority cargo into small
airfields, aerial delivery and LOLEX flights to which the Air Force
cannot react in time and for utilizing those airfields where the gross
welgiit limitations of USAF aircraft is restrictive.

3. Can the Caribou, with reversible pitch propellers, land at all
airfields in your area of responsibility? If negative, list airfields.

Answer: The Caribou can operate in every airfield we are using in
IV Corps area except Hai-Yen, which is too narrow to permit turnaround.

4. 1Is liaison between the Caribou campany and your headquarters
adequate?

Answer: Yes, however, communication problems exist. This is cor-
rected by relaying through Saigon.

5. If employed, comment on the effectiveness of low-level extrac-
tion (LOLEX) in your zone.

Answar: LOLEX has heen used effectively by special forces in re-
supplying remote areas. In their opinion, it has proved to be a very
efficient system and is much preferred to airdrop.

6. (C) What recommendations can you make concerming the current
allocation and stationing of CV-2B aircraft?

ANNEX C c-8
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3%} Answer: 1t would be advantageous to have one CV-2B located at this
g ¥ station for quick-reackion missions such as emergency ammo, ‘&nd--POL
:g . resupply missions, large medical evacuation missions, command post moves,
= ) stc, “he present method of allocation of CV-2B aircraft 13 sat.isfa.ctow
;;g T consid: ing the present limitation f Tesources ir RYN. -t
Eg‘f‘ T C) Please couuent on the validity of the current concept of placing
§§ alloc, A CV-2B aircraft under the operat,:.onal control of the uzser. R
¥ . e e w “_!;".‘_.
'”g Answer: This is the most ufficent method that can be’ used foz‘"the
B employment of the Caribou. It requires less adm:.mst.ratn.on and aasu’res
f use of the Jaribou for most urgent missions. IR N
S 8. Additional comments: It is corps policy to utilize the oouth bast
e Asia Airlift Syatem aircraft for the movement of carge from Saigon ‘and

T other established airfields within the corps zone from which Sout: East
L & Asia Alrlift aircraft can operate. Lue to advanceé planning’ “time required
2 by ‘the 8th ‘Aerial Port Sqd it is ofteéh neécessary to use corpa—allocated
o b CV-2Bs for the mission when time is of the essence.
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"1, Whst role doss the, cp.;'a.bqu glay in meet.mg your transpoxmm e
and resupply mission requirements? ~Please comment on response time.
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) Answer, The C;u'ibou :Ls an opportu.ne a:.rcra,f,‘t as far as t.hls :
headquarters is concerned, because there are no Caribou allocated by J3
. MAQV to support, the spacial forces mission in~country. The hest Caribou
support to special foraes goes to the “BY detachgents in T a;ui“ﬂ;l &orps
and these aircraft are requested 2L hours before “the required t.
approved or disapproved 18 hours beéfore mission time.

oo o
Gty

ed 4

2. For what mission is the Garibou particylarly éﬁiﬁéd’f e ek
“ ‘ ' Answer:s . The Caribou’ is partlcularly §uited for troop mcve-ments,
£L peraonnel ‘parachute operations, and delivery of supphes by 'IDIEZ, a.;u:-—

drop, or airlanding. ) . i P

el

; 3. Can the Caribou, with reversible pitch propeller, land at all
&=~ * - - - -airfields in your area.of responsibility? If nepative, list airfields,
' Answer; No, the Caribou is not yet capablc of airlanding at Camp
Y ARO in I Corps which 1s at present suitable only for 0lE, U-10 type of
'f alrcraft.

3 L. Is liaison between the Garibou caupany and your headquarters
A adeguate?

: Answer: Liaison between the Caribou Campany and this headquarters
3 is not required since this headquarters amd the ¥B® detachments in each
B corps area must refer their requests for Caribou support to the respective
corps TOC. If this headquarters requires a Caribou fram the Campany head-
quarters at Vung Tau; the request must go through the TOG, Saigon and
be approved there before the campany can release an airplane. In other-
vwords, the Caribou Campany has no control over the operational deployment
of its airplanes, liaison on matters other than requests for airplanes
is satiafactory.

5. If employed, comment on the effectiveness of low-level extrac-
tion (LOLEX) in your zone.

Answer: Low-level extraction has achieved a high degree of
success in actual delivery. Over 200,000 pcunds of supplies have been
delivered since 19 July 1964. Compared to airdrop, IOLEX is cheaper,
takes less rigging time; less time in the drop zone area, with less ex-
posure to enemy f‘ire, and allows for continuous delivery of supplies to
detachments which have airstrips rendered uselecss by rain. A recent
example of the success of LOLEX was on 15 October at Camp TAKO, a small
mountain special forces camp on the Vietnam-lLaos border in I Corps which

ANNEX C C~10
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is capable of landing only one helicopter, Because of cloud cover hang-
ing 2C0 feet above the camp and the amall drop zone, airdrop, the only
¥ practical means of resupply up tc that time, had been unsuccessful for

a mmber of days.

The Caribou pilot with a LOLEX load aboard, broke through cloud
cover at 200 feet over the camp and made 3 sorties releasing the extrac~
tion parachute over the valley which 4 seconds later pulled the load
from the aircraft which was then 10 feet above the camp's helicopter -
pad. In these 3 sorties the Caribou pinpointed 15, qu paunds ol suppliea

into this camp.

6. (C) What reccmmendatlons can you make concerning the current
allocation and stationing of CV-2B aircraft?

e move e PR BERRFRT ; Redas

i
v
e

Answer: Recommend four CV-2B aircraft be allocated to support the
Special Forces Logistic Support Center at Nha Trang. Unofficial word
has been received by this Readquarters that three CV-2B aircraft will
be allocabed to special forces effective-15- November 1964,

7. Please camment on the validity of the current concept.of plaoing
- --allocated. clezB.nixgngt under the operational control of the user: -

.....

. Ansuer: Placing cv-za aircraft under the operational control of
the user is fine for the user. The assigmment of Caribou aircraft should :
o be made to those activities that can best ytilize the inherent:capabili- : .
g ties of the aircraft. There are instances where this has not been done ;
o in the past. : T
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HEADQUARTERS
STH SPECIAL FORCES GROUP (ATRBORNE) 1ST SPECIAL FOROES
- APO LO, San Francisco, Galifornia

ASFSU _ 27 Qcyoba;,196h

e

o

- SUBJECT: Army Aviation Support of Special Forces

TO} 7 Commander

SR AR SR e Y

P United States Military Assistance Command VietuAm
5o ATTN:. Assistant.Chief of Staff J3 : -
o : APO 1,3, San Francisco, California

&

,‘ - e mem s s s -

1. The expnneion of the Spoclal Forces misaion 1n the Republic of”
Vietnam during the 2nd and 3rd quarters of fiscal year 1965 will necessi-
- ~tate-the-daily-airlift of 130,000. pounds. of supplies from Nha Trang.
Present direct supporting airlift provided from the Southeast Asia Air=
1lift System provides Special Forces a daily 1lift of 72,000 pounds. The
prosent direct supporting airlift is inadequate to meet the requiremgnt

2, - a, The present airlift supporting the Special Forces mission™
consistes ol 3 each C-123 and 2 each C-47 aircraft. ‘The planneéd allows'
able cargo load of the C-123 is 10,000 pounds per sortie, and the C-A7
carries 5,000 pounds per sortie. Flying 2 sorties daily, the aircraft
have a lift capability of 80,000 pounds. Allowing for aborts due to
maintenance, weather, and lack of fighter escort, the daily average is
72,000 pounds .

b. In the months June through September, an average monthly
airlift of 2.5 million pounds was moved from Nha Trang. This averages
out to a daily lift of 83,000 pounds. The additional airlift over and
above 72,000 pounds is being provided by opportune C-124, C-130, (V-2B,
CH-37, and U-1A aircraft. During July and August, opportune airlift
has accounted for up to 20 percent of the total monthly airlift out of
Nha Trang.

¢. The 5th Speclal Forces Group with some 40 field detachments
is now supporting some 20,000 indigenous personnel in the Civilian
Irregular Defense Group and Border Surveillance {CIDG/BS) program.
This supported force will increase to 30,000 personnel as the 5th Special
Forces completes its buildup to some 60 operational detachments.

d. As far as logistical airlift is concerned, the problam is
not solely one of additional airplanes, the problem is also concerned

ANNEX C C-12
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ing aireraft. = - ‘. Py A

IR SNy [Ad facm
- -(1).- There.-pre & total-of 15 spscial forceq.cAmp sites having
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airdrop or divert :the cargo to alleweather fiv: Lag wlth -the resultant need

.. for -vehicular sonvoy. .-These strips .under.bad weathep.conditions. rg,*.m,.):m

aerviced by -the CVr2B-airlanding. with gewras.ple pitch propel.lgrq
leloying lnﬂixldnlxvarya : Coew

(2) There are eight speczal foreqa’ogmp aiteé wqighzhage
airat.rips that can accommodate the CV-2B and lighter aircrafty, . ug.ms:,

(3) Eleven special forces detachments are serviced by all—
weather airstrips.

(4) The -remsiring special forces camps are supplied by air-
drop and 60 percent..of these are capable of being resupplied by the more

“Aofficiethgquche&per LOLEX dallvery uslng the CV ZB

e. Over 200, 000 pounda of supplies have been delivered using
10LEX in all four corps tactical zones since 19 July 1964. Compared
with conventional airdrop from the CV-2B:

(1) To airdrop 6,000 pounds coste $1,600.00 in air items
versus $160.00 to LOLEX the same supplies.

(2) Rigging time for 6,000 pound load is reduced from 5
hours to 1 hour 10 minutes when using LOLEX.

(3) Aircraft exposure time over the drop zone area is re~
duced from 20 minutes to 6 minutes as the CV-2B can deliver its total
load in a single pass.

(4) Accuracy is assured in LOLEX, as the pilot can pin-
point his drop, thereby reducing damage and loas significantly.

f. TOE 31-106E, Special Forces Group, provides for an organic
Avistion Company. This headquarters has no organic or direct support-
ing aviation and has no priority with J3 MACV for the permanent alloca-
tion of Army aviation which the respective corps senior advisors enjoy.
Notwithstanding this situation, the commanding officer of specisl forces
has responsibilities which extend the length and breadth of the Republic
of Vietnam and is responsible for supporting a force the sigze of two
US divisions in over 60 locations.
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(U) ANNEX D

LOW-LEVEL EXTRACTION (1OLEX) o

Low-level axtracticn (1LOIBX) is a system for delivering supplies °
and equipment from the CV~-2B aircraft flying in the close proximity to’
the ground (5 to 8 feet). A&n extraction parachute is used to cut the
final restraint on the cargo -in the airveraft, extract the load from thq
aireraft, and decelerate its horizontal momentum, -

Al BTl Y E RPN T LT

A
A%

Low-level extraction is bas.;ca.l.y an adaptation of the standard
airdrop system used fqr airdrop of heavy equipment fram 1500-foot alti-
tude except that it does not require the large recovery parachutes.

It uses standard air items and expendable platforms or paliets and,
therefore, has not involved the use of any new or uniested equipment.
The simplicity and the realiability of the system has permitted opera-
tional use s:!.nce its inception on 29 July 1963 at Port lee, Virginia.

BE: o SO

s

The Special Forces Logistical Support Center at Kha Trang received
the necessary air items for LOLEX in July 1964. The first LOIEX mission

. AREmEamG ARPEYT R

resupply special forces "A® detachment at Phrey Shrun, Vietnam. Prior
to the introduction of 10LEX in Vietnam, all special forces "A® detach-
ments that did not have an available airfield that would accomodate &8

o €-123 or C-47, were resupplied by paradrop. -

Low-level extraction in Vietham has provided the special forces a
significant increase in flexibility in resupplying camp sites not ser-
viced by an airfield. It has shown certain significant advantages
over the paradrop technique. These advantages are:

a) Pinpoint accuracy

b) Reduction in time and cost in rigging for a given pay load

c) Reduction in exposure time over the DZ

d) ' Reduction in time required for recovery of supplies

The primary disadvantages of LOLEX are that it requires a cleared
drop sone and a low profile load configuration. High profile loads __
(more than 50 inches high) are very prone to tumble unless DZ and drop -
cdiditions are ideal. In same cases this limitation could reduce the
maximum effoctive space use of the cargo compartment.

The ideal DZ for IOIEX ies a relatively smooth cleared srea at least
500 feet long. Most sites used have met that criteris, however, IOIRX
was successful into one small, rough DZ of less than 500 feet, at Tako,

Del1 ANNEX D

~performed inan operatisnaltheater was flown on’ 19 Jlily 196, ke T T
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a newly established special forces camp site in the I Corps area. The

camp site and DZ were located on the top of a mountain (figure D-1).

The DZ was approximately 100 meters long and had one depression which ’
divided the mountain top in hglf. The difficult terrain and the small :
usable area required initiation of the extraction system over the valley i R
80 that the loaa would lend on the end of the short DZ. Over or under- s
shooting of the Dz meant totzl loss of the load. Ten successful single

extractions were made to this special forces camp site during October

1964.

The pinpoint sccuracy that can be achieved with LOLEX because of the
constant positive extraction sequence mekes LOLEX a desirable technique
for a confined DZ even though the roughness of the DZ may preclude de-.
livaiy of certain types of cargo. o

1. RIGGING FROCEDURES = . =
Interim rigging instructions for LOLEX have been published in
a draft TM 10-500-3, dated October 1964, This manual gives detailed in-
~r— - etructions “forriazging tulk “supplies-and -all-vehicles-that-cen-be-deldver— - - - —o o
: ed by LOLEX, anu details for conmstruction of the expendable platforms
: (pallets).

: Low-~level extraction in RVN has been used to deliver bulk supplies
i of all types and certain small items of equipment such as generators amd
water purification units,

Normally, bulk items are rigged on a 48 x 96 inch or two 48 x 48
inch expendsble platforms (pallets) constructed of 3/6-inch plywood and
2 x 8 inch lumber, as in figure D-2. The loads are lashed together and
to the platform by 15-foot tiedown straps and 188-inch A7A slings or
20-foot slings as shown ... figure D-3.

Honeycomi shock absorbent materisl has not been requirgd for
delivery of bulk supplies oy LOLEX in Vietnam. Rigging of vehicles,
however, would require the use of this material.

2. AIRCRAFT LCADING PROGEDURES

The aircraft is prepared and loaded with the pallets for LOLEX
in the same manier as for a normal airlsnd or airdrop mission. The loads
are secured and restrained in the cergo compartment of the aircraft using
the aircraft's organic tiedown devices. In addition to these normal
restraints to prevent shifting of the load during takeoff and in flight,
the loads are secured with a final breakaway restraint.

The final restraint is a standard 60-inch shear strap connected
fram the tottom of the load through a shear knife of the extraction line

ANNEX D D=2
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(U) PIGURE D-3. Iashing down a IOIEX load.

H : to the floor of the aircraft. This prevents the load frem shifting
: after the tiedown devices are removed until it is cut by the force of the
deploying extraction chute,

A forward restraint gate, or buffer board,is installed in front
: of each conveyer as a safeity measure to prevent forward movement of
the load in case of ground impact,

Installation of the aerisl delivery system and securing of the
loads in the aireraft are accomplished simultaneously by the crew chief
and the special forces loadmaster as in figure D-L. A nylon safety cord
is attached to the extraction parahute after it is installed in the
i pendulum release rack and connectel tight to the side of the cargo
E compartment, With this simple safety device, the ertraction chute would
: fall harmlessly to the floor in the_ event of an unintentional early
release or a malfunction of the release,

. The loading and rigging 1s not compleie until the pilot has
thoroughly checked the installation of the aerial delivery system and
the loads for proper tiedowns and positioning as shown in figure D-5,

L 3, IN-FLIGHT PROCEDURES AND SEQUENCE

Successful accomplishment of a TOIEY mission regnires a team
effort between the aircraft crew and the quslified loadmaster who has

D-5 ANNEX D,
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(V) FIGURE D-4, Securing a IOIEX load

i

3

Redan

(9) PIGURE D5, Pilet cheocks instellation of extrastion chute :
in perdulum release rack,
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(U) FIGURE D-5.

Pilot checks installation of extraction chute
in pendulum relesse rack.
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supervised the loading of the ailrcraft, Installed the aerial delivery
system, and prepared the loads for extraction.

Enroute to the drop zone the pilot gives the lcadmaster a 10,
6, and 1 minute warning prior to the drop. At each of these warnings,
the loadmaster, assisted by the crew chief, performs the folleowing
checks: ‘

a) Ten pinute warning:

1) Makes a visual check of the pendulum extraction system
to insure that all components are in the correct pqai-
tion

2) Makes a visual inspection of the loads and the rigging

3) Reports 10 minute check complete

b) Six minute warning (pilot turns red light on): :

1) Removes tiedown devices except the forwnrd aafety re-

2) Crew chief lowers cargo ramp thrce to five degrees below
;he horizontal position

3) Insures that all personnel remsin forward of the loads
4) Informs pilot that six minute check is complete
¢) One minute warning:

1) Crew chief positions himself by the emergency pendulum
release handle

2) Removes the safety line from the extraction chute

3) Insures that all personnel are forward of the load

L) Reports one minute check complete

Sometime during this period the pilot establishes FM radio con-

tact with the ground party at the drop site. This is normally done from
5 to 10 minutes out, During this contact, the pilot wiil determine how
the D2 is marked, request smoke to determine wind direction, and receive
any current information on the enemy situation and condition of the DZ,

As the aircraft approaches the DZ, the pilot plans and executes
an approach pattern just as if he were golng {o land. The cnly difference

D7 ARNEX D
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is that the approach will be a little less steep than a STOLapproach - -
since the normal flap eetting for IOIEX is 20 to 25 degrees, with afi opti-
mm dro, speed of 70 to 75 knots, The landing pgear is lowered {(r the
drop, props-are set at 2250 rpm and power used ae necessary to- maintain
70 to 75 knots .and the desired 5 to 8 feet drop altitude. ‘ o

R A T

Just prior to the release point the aircraft should be in a level
flight at an altitude of 5 to 8 feet above that of the DZ, Pigure D-6
is a schematic diagram of a IOIEX approach, -

~At the release point the following actlons take place:

4 a) The pilot calls out “Execute® as the ccnilot simultansously :
3 activates the green light and the pendulum release switch, :
,;g, - b) If the parachute does not fall from the pendulum release as '
7 the green light comes on, the crew chief, without further
P command, pulls the manusl pendulum release "handls,

' ¢) The loadmaster announces to the pilot "Chute released, load
. extracted," or "Chute did not release," or-"Chute is on the
i 7”‘”m o © 7 floor;" or -"Chute-malfunctioned outside, ¥ whichever the cgse

5 may be,

4 As the pendulum release ig activated, the extraction parachute
}E' . aswings out of the cargo door into the slipstream, deploys, and pulls

R : the load out of the aircraft as shown in figures D-7 through D12,

. These photographs were taken of a dual extraction LOILEX at special forces
S "AM detachment camp site A-Ro on 22 October 1964,

After the load has cleared the aircraft, the loadmaster reports
his observation of the drop as the crew chief raises the ramp door and
secures all the locse tiedown devices as the pilot climbs out using METO
power of 2250 rpm and 42,5 inches mainfold pressure,

L. EMERCENCY PROCEDURES
a. Remp and Carpo Door Faiiure
(1) Crew chief will notify pilot of failure.

(2) On order of the pilot, the rrew chief will manually
open the cargo and ramp deors,

(3) The crew chief will notify the pilot that the door and -
ramg are open and in the proper position (3 to 5 degrees below horizon-
tal),

b. Parachute Fails to Release from Rack

(1) The loadmaster will notify pilot of failure,

ANNEX D D-8




NN LRy PRy . 1

-yogoadde YTIOT ® JO OTIEWYOS *9-0 WS (N) |
{ ., m. ; 4 .MW ...W,.; «
5 '
NMOC ¥V33 NOil SVI
_ 313GWO0 NOIHD
SNIONY 28d: : CHMANMOO
i o /
- N
N <» j

! . &3%s0Z SNWLIS LAl ﬂ._ SLOvHAX3 Vol .
v i Movoud VRS t.o.c ANV 5308 ovor

|
o ,m
: ; b s
: - : ._
! *x |
: & . i
| : SRIN 13 o
| i BN Lt
" . .
: ; i H B t
., . ’ - : Pk
. N ,u.'. ,J\‘
: ! .-
_ ‘ _
‘ "
i .
| .
= H : .
: .
s
] _,_H,....

._f‘ﬁﬁ«hbw??x» 2505 6 S R 2 itk st ek an b 32\ an o e b



SR Ot S

IR AR AT EA N T AR R T et e e
i iR -

B IR I e o P RS A S ] T G Y s mere e B % Mg Attt ¢ oe o men e e o o ‘
LU SRR S,

]
“%ﬂﬁas.13~ W

¥

W

- ,

! ) :
j o M
| _ . .

|

!

!

10

o 9

(U) FIGURE B-7. Extraction chute at reloase point
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(U) FIGURE D-9. Extraction chute deployed.

- pel2




Teaare wran

k-]

*pojowayXs PeOT eI °*OT-0 THAOLI (n)

AR, Lol N K ¢ _.a
reg T el ;m..mm' I I - v .
ey ,aq 3 w._.ah. A _u;%.m_.\ﬂ(m& . .%:’M . Y =
DR el e r L Adr .NL.. f [
“q . “ » ‘ k L o~ . o

b-13

S

oy T
}Wm\, 954

i

,.»1(

’e
¥
v




*TT-@ TNOL4 (n)

. - e

Wn o0 b 1id el temn b Poe st



SRR M Ll Sl AT - . . - v ; 1Y

. o ) oosg °ZT-G TEMOLI (R) .
xgnrTedd U3 FINETITHT NOATITY 243 59 do3s ®'0} S3PTLS »o.Ha pacose erd W . .

i

’
3
v




e e L

iy
(e

!
!

RS e e R R I

(2) _After the airplane is at a safe altitude, the pilot
will direct’the Toadmaster to secure the losd for rearward restraint.

i
e

=3

i In case of a dual load,: the forward 1oad‘idllfbe secured first, after -
% which time.the extraction paraghute for the forward load will be dis-

i connected -frém-the rear load,  The restraint will be reinstalled starte

% ing at the forwird end of the load and working rearward., If the

%& axtraction.: paxachuxe tvleasea after the lcad: haﬁ been secured the load-

v master will move rearward: and-gut the. extraaﬁio line. The loadmaster

e will notlfy the pilo “qf*such an event. g.,;

v - v{3) Tho-laadmaster~will reina&gll the extraction parachute

— loadmaater notifi:s tha pilot that the Joad is re~
3313 f;gght and that the axiruct on parachute haa been made

and ramp & are closed,and'the losd rully restrained.
Parath&g thfunction after Release from Rack
1)y Ibsdnaster natifies pilot as to type of malfunction,

(2) The piloet initiates a steep climb and orders the load~
. master to cut the 20=foot sling from around the losd, allowing the ex-
traction system to fall away frem the aircraft,

(3) After the extraction chute and straps are clear of the
nirplane, the loadmaster notifies the pilet.

(&) The loadmazter and crew chief perform the steps neces-
sary to resecure the loads for flight with externmal tiedowns.

5, SUMMARY

: Since 19 July 1964. over 50 LOIEX missions have been flown in
support of the special forces resupply effort. The procedures for LOIEX
described in this arnex are those that have been successfully used in
Vietnam, This system has added a new dimension in aerial resupply methods
in Vietnam, because of its demonstrated simplicity, accuracy, and re.
liability,
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by ayUs &my Caribou 19 July 1964 st Phrey:Shrunh, Vietnham.

' Percent of damage was detenn:.ned by dividing the total mmber of ¢
pounds damaged by the total number of pounds delivered, thue:.. - oI

(U) APPENDIX TO ANMEX D .

SUMMARY OF , ;

. UW-LEVEL EXTRACTION MISSIONS ;
- FLOWN IN VIETNAM FROM 19 JULY 1964 'ro L e
Sl“mm WL R B

. s o k

"The ﬁrst TOLEX miss;on ‘executed in an Operatioml the&ter was ﬂm

. 12,500 = 3.8 percenf.
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tion
2 1

1 Oct 64

3300 lbs

Genexral
LATga.

B Oct 64

3800 lbs

Construc-
tion
Haterial

9 Oct 64

3é00 1lbs

Construc-
tion
Material

10 Oct 64

5560 lbs

Cement and
General

Cargo

Plei Ta
JNangle

10 Oct 64

5500 lbs

Kmpunition

Plei Ta
Nangle

I

Wote, type cargo and d

elivery site not avallable
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TR

DATE

OF GARGO

" gYPE OF
GARGO

TACTICAL

gadaaa e SR R L A R L §

1 Oct 64

5300 1bs

Drumg)

POL (55-

gallon

1 oct 64

5300 lbs .

POL- (55-
gailon
bzao b} -

U Oct 64

4250 1bs

An;mmition
;u‘d N - -
Lharcoad..

TAKO

1 Oct bk

430C 1bs

Emmund tion

TAKO

15 Oct 6

5200 1bs

Construs-
tion
‘i_,

15 Oct &4

5800 lbs

Construc—
tion
JMaterial..

15, 0ct 64

5200 1bs

Construc=-

tion
1

15 Oct. 64

5600 lbs

Lunber and
General

L8a.

TAKO

19 Oct 64

3500 1bs

Goh;iruc-
tion
Material

20 Oct 64

5200 1bs

;mmber

TAKO

20 Oct 64

5300 1bs

Lunber

20 Oct 64

5300 1bs

Rice

20 Oct 64

3250 lbs

Lumber

Don Phuc

21 Qct Al

§220 lbs

General
Carge

APPENDIX TO ANNEX D
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CORPS
AMOURT TYPE OF DELIVERY PACTICAL] SUPPLIES
DATE OF CARGO GARCJJ SITE ZONE DAMAGED
POL (55-
14 Oct 64 | 5300 Ibs gallon ARG X 3000 1bs
Drums), Destroyed |
POL (55-
14 Oct 64 | 5300 1bs gallon ARO I 4500 los
— IS, Deslooved |
Aramunition
Ly Cot 64 | 4250 1bs | and TAKO 1
Lharcoal
14 Qct 64 | 4300 lbs Kmpunition TAKO I
Construg-
15 Oct 64 | 5200 lbs tion ARD 1
, Yaerial..
Construc— : :
15 Qct &4 | 5800 1bs tion ARD I
Material -1
Constrmc~
15 0Oct 64 | 5200 lbs tion ARQ X
Tumber arg
15 Oct 64 § 5600 1bs General TAKO 1
Cargao.
tonstruc~
19 Qct 64 § 3500 lbs tion ARO b
Jalenisd.
20 Oct 64 [ 5200 lbs Luber TAKO I
20 Oct 64 § 5300 1bs Jumber ARO I
20 Oct 64 | 5300 1bs Rics ARO I
20 Oct 64 | 3250 1bs | Lumber Don Phuc w
21 Oct 64 | 5220 1vs General ARO I
Carzo
D=-20

¢

!
g

.
’imz‘v.ﬂW£ma;,LM¢uﬁ_M.m&mﬁm g




CORPS
AMOUNT TYPE OF DRLIVERY TACTICAL] SUPPLIES
DATE OF CARGO CARGO "SITE ZONB DAMAGED
22 Oct 64 | 5500 1bs | Lumber and | 4RO 1
;l_artions
24 Oct 64 | 3700 lbs General ARO I
LALZQ.
26 Oct 64 | 4000 1bs | General ARO 1
Gargo
Construc-
26 Qct A4 § 3000 1vs tion ARO I
[ Material
28 Oct 64 | 5600 1os .| General AR 1
Construc-
29 Oct &4 | 5700 1vs tion ARO I
Material
CGonstruc- .
29 dct 64 § 5500 lbs ‘tdon ARO I
Piex;ced
30 Oct 64 | 4500 lbs Steel ARD 1
Rlatea
30 Oct 64 | 4500 lbs Tumber ARD I
TOTAL 325,502 - - - 12,500
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(U) ANNEX E .. o e e

N o~
ORISR JEN Y NI ) . >

HECOMMENDED CHANGES TO mqglﬁggggsi

1 vrg

»(_(_..v....). ert memmsts aa Lol o B . Ry

-The fo];kowi.pg changas to TOE 1-59D, da.ted 27 Mmchﬂ 1964, are Tecom-
mended for counteruwurgency operations s.‘..milar to those conducted in
Vietm T N T

1, SEC'I‘ION II PERSOI‘INEL

1}[“—" &

[ IR T st rovreies B
Beregraph  Line Change |
“‘;. ::':.'4'\.4-:'.'= W l".’:;". . ) 9?"4 :A:i . A :
o0t 0762 L Add one Captain, Executive § |
Officer, MOS 1983 ;

ol s Z A S |
o 07 ) Add trwo»E-—é',- Airpl Tech ) : :

e Inspectors, MOS 6794

IR

05~ "““05:“‘““‘“”“‘""]dd ofie “E<5; GCA-Equip “"‘“‘"”'”“”'“’““'““”*"““““J'*‘f

Repairman, MUS 282,20, 4

Oy Oa - Add four E~6, Section Chiefs,
[ Y U LR m 672.60 '?‘:.‘.,..1.5 :’
Ok o5 Add sixteen E-y, Asst Flight !

, S FE Engineers, MGS 672:30., i
o5, 2. T Add one WO, Asst Maintenance
Officer, MCS 6710 - ;

06 02 Add four E-5, Sr Airpl Mech, :
: MOS 672.30 :

3. Add four E-4, Airpl Mech,
- NGS 672.30

JETTSCIT FRPR B U CVERPE )

07 fog] Add one E-4, HV Truck Driver,
) . Mm 6‘02010
QL N Add one E~4, Powerman, 3
MOS 351.10 i

E~1 ANNEX. B .

Rl T UL EIN S T NPT S T S eid

ot it et
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|
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|
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2. SECTION IIX EQUIPMANT - = .
Parsgra le It'-nf.. RO A _.i-.'-'-.i'r':.-{;‘c}{’_a_‘ggg"' ’

o 1’,01_08?_ , " Add three Bayonet Knives,
e N R o ’V/ﬂc”hbb&!‘d oy %, Gmin Rifle

P L . R, . R
RS T F ) AT R T TR A+ O _.‘n-r Ui S ey SLOS TESL DS IEIES

429280 "~ Add one Pistol, Ammm»c,
: © Caliber .45 :

< oA »
_Lx” WEnAT LI WOUTEL Ly

435965 Add two Hifles, 7.62mm ;
Sennaut ctnatic , Lt Barrel i

L.‘ L"};-""‘ Bans §

A [
e ki 0w

0z _1.01088 L Add one Bayonet. KEnife ‘

w/scabbard for 7. 62 Rxfle

[ PR APV INT SO IRE L)

B 405638 | Delete one Chassis Trailer o |
__.__A” . 4 . I‘ .Gena“.cos;, AzéTo.n’, ’2%‘31""“’““ SRR RERERES

as g ol

“35965 SR T had one Rifle, 7.62mm, ) '
__Semiputomatic, Lt Barrel ’

'1 :\E ,t‘ : - :

51‘3620'5 RN Add one Clock, Message : :3
. _ Center, M~2 ' i

FER TSI T P N O N P Al oo

610280 ) Delete one Cipher Machine, . i

: TSEC/KL-? ‘

EaY) e

'
RIS

|,, K

RPN SN I

| 61—1;§‘II'5" ST e Delete one Electronic
' : Tactical Teletypewriter
Security Equip TSEG/KL~?

618117 Delete one Generator Set,
R - Gasoline Engine, Trailer
Mounted, PU-294/G
Add on@ Generator Set,
Gasolind Engine, Traller
L Mounted, PU~253/U -

02 : B5T2R22 T Delete one Radio Teletype-
e : writer Set AN/GRL-46
Add one iadio Teletypewriter
Set AN/MaC-95
Add one TRC=-42, VEF Ground
Mounted Radio

o4 401088 Add twenty Bayonet Knives,
w/scabbard for 7.62mm xifls




RN

AT,
TR

NN

w

05

Py i SR

rrerd

TR SNSRI

B
w

| 4,35965

- 637380

401088

429280

455410

455414

779922

s s o Y ,Ww.—‘r‘mnwk‘mﬂﬁ:h
.

T G A 4 TINT R

785250

401088
435965
784,040
101088
135965
461460

760010

E-3

Ada cme Bwonet Knife

* w/scabbard for 7.62mn. :u.fle

Add onhe Pi.stol, Automabic,
Caliber .45.

Add two Tool sm, organi{-"

wational Maintenmce,t Amy R .
--hircraft Seb A o

"Add two Tool Sets, Organ’i’-'- -

zationdl Maintenance, Army

Add one Shop bet , Ground

Field Maintenance, Army

;4% LTRALTCraft Set A

Delets one Tool 3et, Org'ani; .
zational Maintengnce, Army
Alreraft, Set C

Add eight Bayomet Knives,
w/scabbard for 7.62mm ifle

Add eight iifles, 7.62mm
Semiautomatic, Lt Barrel

Add eight Tool Kits, Alrcraft
Mechanies, General

Add two Bayonet Knives,
w/scabbard for 7,62mm Rifle

Add two Rifles, 7.62mm,
Semigutomatic, Lt Barrel

Add one Truck Tractor,
5~tone, oxb, SwB

Delete G..e Antenna
AT=T91/G

ANNEX E

B I e — SR

_Handling- am,ser.u.mjng,mm__mw .

- i - T 3
o R R
P T T T

T

Add twenty hifles, 7.62um
Semiautomatic, LY Barrel -
Delete four hadio Sets . ' ,
AN/ARC-102 - =
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