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FOREWORD

General William C. Westmoreland, in his comments on the war

"in Vietnam and the role of Army Aviation in that war, said,

"Army aviation has meant much more than mobility to military

forces - it has made our conduct of this war possible." General

Frank S. Besson, former Commanding General, US Army Materiel

Command, said, "Without our helicopters we would be bogged

down by all of the disadvantages that the French suffered in Indo-

China and Khe Sanh might well have become another Dien Bien

Phu."

The highly commendable statements regarding the essential

role of Army aviation in Vietnam are usually reflections of the

highly successful results obtained against hostile guerilla forces;

rarely do the statements or the historical accounts of events reflect

the story "behind the scenes" - the story of the logisticians

whose efforts so often dictate the success or failure of the tactical

missions.

This historical study is a chronological account of the prob-

lems faced and the actions taken in the logistical support of air-

mobile operations in Vietnam for the period 1961-1971.

Bobby D. Ifarber

Major, T.C.
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LOGISTICAL SUPPORT OF AIRMOBILE OPERATIONS

REPUBLIC OF VIETNAM

INTRODUCTION

Beginning in May 1961, the Communist Viet Cong forces sub-

stantially increased their attacks on South Vietnam with coordi-

nated guerilla offensives.1 The ensuing losses to Government of

South Vietnam (GVN) forces during the remainder of 1961 made

it abundantly clear that an expanded US role was essential if the

communist takeover of South Vietnam was to be avoided.

At the request of GVN, this expanded role took the form

initially of increased numbers of guerilla warfare instructors/

specialists and military advisors and increased materiel support. 2

Since the Viet Cong forces controlled large land areas and

almost all the roads in South Vietnam, conventional means of

transporting men and materiel were denied GVN forces. Attempts

to overcome this situation by aggressive action on the part of the

South Vietnamese were further aggravated by the effective guerilla

tactics employed by Viet Cong forces.

On I 1 December 1961, the US aircraft ferry-carrier USNS Core

arrived in Saigon with 32 US Army helicopters and 400 men. 3

This first consignment of H-21 helicopters was the beginning of

what would eventually give GVN forces the tools of mobility and

surprise so essential in dealing with guerilla tactics of the Viet

Cong; and it also opened the door for the greatest aviation logis-

tics offensive in the history of the US Army.

1|



DEPLOYMENT TO VIETNAM

The First Two

Two units were involved in this first deployment of aircraft to
the Republic of Vietnam (RVN), the 57th Transportation Com-
pany (Light Helicopter), stationed at Fort Lewis, Washington,
and the 8th Transportation Company(Light Helicopter), stationed
at Fort Bragg, North Carolina. Each company had a TOE comple-
ment of twenty H-21 light cargo and two H-13 reconnaissance
helicopters. 4

When the units received their alert notification on 1 November
1961, neither knew if the alert were actual or practice. Both units
were STRAC and had conducted frequent alerts and practice
load-outs. The movement orders directed deployment to an
unknown destination.

The units loaded out in accordance with unit loading plans;
rapid provision of CONEX containers facilitated the loading.
Although some shortages existed, both units were rated mission-
ready. 4 ,5

On 6 November 1961 -- five days after the alert - all 22 air-
craft of the 57th were ferried from Fort Lewis (Figure 1) to
Stockton, California, and arrived intact on 8 November 1961.5
Fifteen of the H-21 aircraft organic to the 8th began their ferry
flight to the west coast from Fort Bragg, North Carolina, four
days after the alert. The other five aircraft were provided by the
33rd Transportation Company (Light Helicopter) stationed at
Fort Ord, California, and the two H-I 3 aircraft were obtained at
Sharpe Army Depot. The remainder of the 8th's equipment and
supplies were transported to the west coast by C-133 aircraft. 6

The H-2 Is were preserved by cocooning at the Alameda Naval
Air Station to protect the fuselages from salt water spray; rotor
blades were removed and placed in racks inside the aircraft; engines
and other components were treated for protection against corro-
sion and inactivity; rotor heads were covered with protective
barrier paper. All 32 of the aircraft were loaded onto the flight
deck of the USNS Core in a manner that left little space unoccu-
pied (Figures 2, 3). Equipment needed to make the aircraft flyable
at destination was loaded below deck along with several Air Force
T-28 trainer aircraft. The 400 men of the two units and the
supporting field maintenance, signal and medical detachments
were crowded into the small space remaining and the USNS Core
"*'set sail" from the west coast on 21 November 1961 on a history-
making voyage. 4 ,5

2
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The remaining eight H-2 Is belonging to the 8th and all four
H-1 3s were boxed and loaded aboard a conventional cargo ship
which departed about a week after the USNS Core. The ship also
carried the major portion of the units' vehicles, other authorized
equipment, and escort personnel. 6

Rough seas were encountered during the trip, and personnel
aboard the USNS Core soon discovered that salt water spray was
causing corrosion in the rotor head areas of the deck-loaded heli-
copters. Consideration was given to diverting to Subic Bay,
Phillippines, to correct deficiencies in the protective coverings;
however, this problem was satisfactorily resolved by use of canvas
covers and frequent inspection/servicing of exposed parts (Figure
4), and the decision was made to continue on to destination. The
other ship was not so fortunate; one of the H-21s broke loose
inside the box, and the ship had to be diverted to Hawaii for
replacement of the damaged aircraft with one from the 81st
Transportation Company. This situation delayed considerably
the arrival of the remaining aircraft, but they did arrive prior to
movement of the 8th from Saigon to its permanent location at
Qui Nhon.4, 5, 6

Destination - First of Many Firsts

The Core arrived at Saigon Port on 11 December 1961. Depres-
ervation was begun while traveling up the Saigon River and com-
pleted at dock-side in Saigon. Rotor blades were installed and all
other preparations made to fly the aircraft off the ship directly to
Tan Son Nhut Airport (Figure 5). This "fly-off" was one of the
many "firsts" in Army aviation that these two companies were
to engage in. 5 ,6

When the second ship arrived considerably later, there was not
sufficient space aboard to prepare the aircraft for fly-off. Al-
though considerable difficulty was encountered, a crane with
sufficient capacity was eventually obtained for the off-loading.

As might be expected due to the sensitivity of the move, very
little administrative planning had been done on the receiving end
at Saigon Port and Tan Son Nhut Airport to accommodate the
units. Considerable difficulty was encountered in setting up
maintenance and operations facilities at Tan Son Nhut and find-
ing billets for personnel. Additional problems were experienced
when personnel were billeted in downtown Saigon in buildings
which were under construction or in varying degrees of renovation
.. with no windows/screens, mosquito netting, or potable drinking

water requiring daily travel to and from Tan Son Nhut. (These

6
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problems were eventually overcome by construction of billets
and operational areas at Tan Son Nhut.)4 ,5

Logistics Support
r The two units arrived in Vietnam with 30 days PLL (Pre-

scribed Load List), and there were 30 days ASL (Authorized
Stockage List) in the supporting field maintenance detachments.
Resupply of aviation parts and supplies was extremely critical
during the first few months while a supply system was being es-
tablished. Initially, supply support was the responsibility of
activities located in Okinawa, but the short notice and the dis-
tance removed combined to produce a far-from-adequate supply
system. Eventually, an Aviation Supply Point was established at
Tan Son Nhut and became minimally effective during the early
months; it also provided support to other H-21 companies ar-
riving early in 1962.7

An extremely critical maintenance problem arose when the
wooden rotor blades began deteriorating because of extremely
high humidity. Leading edge separations and other deficiencies
were detected; some blades lasted less than ten hours. The field
maintenance detachment supporting the 57th established a rotor
blade repair shop and performed repairs on blades that would
otherwise have been returned to CONUS for overhaul. Consider-
ing the ineffective supply system, such a situation would have
seriously impaired mission availability rates and aviation support
capability. Subsequently, Air America personnel were trained by
the detachment, and the commercial company set up its own re-
pair facility and provided back-up support to the H-21 com-
panies.5

Most of the aviation logistical support problems experienced
during the early days in Vietnam were attributable to the very
short advance notice of the deployments and the very difficult
task of establishing a large support complex concurrently with
operational commitment of aviation units. 5 ,7

Although seemingly insurmountable difficulties had to be
overcome (critical shortage of engines, deterioration of rotor
blades and avionics equipment due to high humidity, ineffective
resupply, etc.), the aircraft consistently overflew DA pro-
grammed flying hours and exceeded aircraft availability norms. A
transceiver capability for the Aviation Supply Point (in 1963)
and the ultimate decision to air-ship all aviation parts and sup-
plies contributed to rapid improvement of aviation logistics sup-
port.8

9



Mission Readiness
The 8th and 57th conducted their first joint training exercise

on 22 December 1961, fielding 30 of the 32 aircraft then avail-
able in-country. During the exercise, over 1,000 Vietnamese
paratroopers from the Army-Republic of Vietnam (ARVN) Air-
borne Brigade were transported from an assembly area to assault
positions several miles away. Although this type of availability
(near 100%) characterized several subsequent operations, aircraft
availability was usually around 75%. Even this figure represen-
ted a continuous maximum utilization of personnel, equipment
and facilities.4 ,5

Tactical Helicopter Airmobility
The first airmobile assault operation in Vietnam was conducted

by the 8th and 57th in a joint operation on 2 January 1962 (Fig-
ure 6). Together, the two companies (less the aircraft aboard the
second ship not yet arrived) transported over 1,000 ARVN sol-
diers into a small jungle landing zone approximately 300 x 150
yards in size. The operation did not result in significant contact
with the enemy, but it demonstrated to the ARVN commanders
the real potential of airmobile operations and rapidly generated
more requests for aviation support than could be accommodated. 4

A one-time priority (during the first ninety days) was designated
for the 57th to train ARVN units in airmobile operations. The
unit trained over 25,000 ARVN troops during the period while
also conducting 20 combat assault missions. During this training
it was determined that the fabrication of an additional step at the
helicopter entrance for the small-statured ARVN troops signifi-
cantly reduced loading and unloading time.4 ,9

Another airmobile first in RVN was achieved when the 57th
conducted joint operations with the I st Marine Helicopter Squad-
ron which arrived in-country in early 1962. The Marine unit was
operating from the old French base at Soc Trang in the Mekong
Delta.4

Another Arrival7

Following the 57th and 8th, the 93rd Transportation Company
(Light Helicopter) arrived in RVN in January 1962.

The 93rd was stationed at Fort Devens, Massachusetts, when it
received an alert order in November 1961 for deployment to an
unknown destination. The alert included a requirement that all
twenty TOE aircraft be up-graded to 75% service-life remaining
on all components, and all personnel were to be qualified for

10
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overseas deployment. Over 4,000 maintenance man-hours were
required to upgrade the aircraft, and many problems relating to
training and qualification of personnel had to be overcome.
Major logistical problems developed in acquiring needed major
components and other aircraft parts and supplies. Several units in
CONUS were levied for H-21 qualified pilots and maintenance
personnel, and several replacement aircraft were obtained from
other units. Timely supply of CONEX containers again facilitated
loading and shipment of unit supplies and equipment.

The 93rd and attached field maintenance, signal, and medical
detachments departed the east coast aboard the USNS Card, sister
ship of the USNS Core, in December 1961. The aircraft were pre-
served and selectively cocooned (around rotor heads and cockpit).
Other openings and apertures were taped for protection against
salt water spray. The aircraft were deck-loaded and unit equip-
ment and vehicles were stored below-deck.

The route of travel was through the Mediterranean Sea, the
Suez Canal, Aegean Sea, to Subic Bay in the Philippines. The unit
and detachments were off-loaded at Subic Bay during the first
part of January, where the aircraft were depreserved and prepared
for flight. Then in mid-January, the 93rd aircraft with essential
equipment were flown aboard an aircraft carrier, and other unit
equipment was loaded aboard a landing ship operated by the Jap-
anese for shipment to RVN. An engine failure experienced during
the operation did not delay the deployment; fortunately, an Air
Force H-21 was available in the Philippines from which an engine
was cannibalized.

A Unique Delivery

When the USNS Card reached a point ten miles out in the
South China Sea from Da Nang, South Vietnam, the aircraft were
flown off the carrier deck to Da Nang Air Base. With the assist-
ance of radio vectors to lead aircraft, the fly-off was accomplished
without serious incident even though the weather conditions were
very unfavorable with ceilings down to 100 feet over the ocean. 7

Employment

The first thirty days were spent in unit readiness operations
and training of ARVN troops in airmobile operations (similar to
that described for the 57th). Primitive but adequate facilities were
available at the Da Nang Air Base to support operations. Aviation
parts and supply support were literally non-existent during the
first 90 days, and the unit existed primarily on the 60-day unit

12



PLL and the 90-day ASL in the field maintenance detachment.
The first operational missions were undertaken to resupply

and rotate personnel at several jungle outposts in the I Corps
area. Some of these outposts had been virtually isolated from
their parent forces for as long as a year. An appalling state of sup-
ply insufficiency existed. In some instances, a total break-down
in troop morale and discipline was evident. These aerial missions
did much to relieve the pressure on the outposts and played a
crucial role in correction of these calamitous deficiencies.

By mid-1962, airmobile support had improved tactical condi-
tions to the point that additional counter-insurgency measures
could be implemented by ARVN forces. For example, a second
outpost was established in the A Shau, providing a well-fortified
position at each end of the strategically important valley near the
Laotian border. Whereas patrols previously seldom ventured be-
yond the immediate vicinity of the one fortification, in a few
short months they were aggressively patrolling the entire length
of the valley between the two outposts. However, as we see in
later developments, increased commitments by the insurgents and
their northern benefactors again tipped the scales in the other
direction. 7

Things Stiffen Up

At this early date in 1962, there was still no effective logistics
web of Army air capability netting the entire area of operations.
Helicopter companies functioned within their own assigned areas
and were only occasionally employed together in complex opera-
tions because of their range limitations. To some extent, the logis-
tics gap was bridged upon arrival from Fort Riley, Kansas, in Jan-
uary 1962 of the 18th Aviation Company (U-IA Otter). To
provide a utility air-net capability throughout the country, their
aircraft were deployed at Tan Son Nhut to service the IV Corp
area, at Nha Trang to serve the III Corp area,and at Qui Nhon to
accommodate requirements in the I and II Corps areas in the
northern part of the country.

The delivery of aircraft parts and supplies to aviation units
widely separated frcm their support elements was a notable ac-
complishment of the "stiff-wings", and they unquestionably en-
hanced the ability of these aviation units to maintain their aircraft
and perform their assigned missions. 7

Aviation Logistics Support Posture (1961-1962) 10

Although elements in Okinawa were originally responsible for

13



logistics support of the developing situation in RVN, the 9th
Logisticil Comnmand in Okinawa was later bypassed in favor of
developing a TD (Table of Distribution) unit tailored to meet the
peculiar requirements of the Vietnam operation. This placed the
TD activity in the position of needing to be fully operational at
the same time it was tryiing to formulate, activate and organize.
This initial logistics impact and the requirement to accommodate
rapidly expanding requirements created a difficult situation, the
effects of which were felt for some time.

Various pressures were also experienced because RVN require-
ments had not been programmed and funded for in the initial
phases oi the comxmitment. This initial supply posture of mini-
mum response capability was a result of several previous years of
austere programming and funding, necessitating severe limitations
on inventories. Th• initial actions taken in satisfying RVN require-
ments created a critically depleted stockage situation for certain
items. Although additional money was authorized in February
1962, it was not made available immediately and procurement
could not be initiated until late May and June of 1962. The long
lead-time required for procurement of some aircraft items further
complicated the situation that existed during the first year in
RVN. Table I reflects the supply posture pertaining to H-21 heli-
copters in the early years.

FY 62 FY 63

Ist 2nd 3rd 4th 1st
CONUS Depots Qtr Qtr Qtr Qtr Qtr

(Millions of Dollars) __

Stock on Hand 27.8 1 23.7 1-1.5 14.8 14.6

Stock Due In 16.2 18.0 24.6 24.2 28.4

Stock Due Out 2.3 5.2 1.5 5.3 7.0

Issues 4.2 5.6 6.1 9.8 6.2

Table 1. CONUS Supply Posture, CH-21 Repair Parts (196i1 1962)

Examination of Table I reveals the following:
a. A continuing drain of depot inventories and a downward

14



trend in depot stocks (a situation which had not reversed by the
fall of 1962).

b. An improved procurement due-in position (causing a reversal
in the depletion aspect in the 4th Qtr FY 63).

c. An increasing demand rate (issues and due-outs), reflecting
unprogrammed deployment of aircraft to RVN during 1962.

In addition to increased logistics requirements to accommodate
the increased flying hour program, extremely high support re-
quirements attributable to the environmental and tactical situa-
tion were generated. For example, approximately 60 rotor blade
sets per month were needed during the monsoon season to sup-
port the fleet of approximately 100 H-2 Is. (This is in addition to
the mary blade repairs accomplished by the supporting field
maintenance detachments.) Also, the 57th Transportation Com-
pany required over 50 engine replacements in their first full year
of operations. The engine overhaul contract in CONUS was ter-
minated and the function assumed by the Army Aeronautical De-
pot Maintenance Center (ARADMAC), Corpus Christi, Texas,
Army aviation's in-house depot facility, in a continuing effort to
improve engine reliability. The primary problem in this regard,
however, was the unsuitability of the engine for the H-21 helicop-
ter.

Carrying the Ball

During these early days of US Army aviation in RVN before an
adequate supply system and maintenance support system were
available.. the aviation units existed and accomplished their mis-
sions principally by the application of highly innovative and
sometimes ingenious techniques by the extremely well-trained
and highly experienced maintenance personnel and commanders.
As described earlier, military technicians, in some instances,
trained civilian contractors (such as Air America) who thereafter
expanded to provide a wider scope of support. Crash-and battle-
damaged aircraft in the "boneyards" were cannibalized for every
usable part and component. The highly experienced and dedicated
H-21 pilots performed feats with their aircraft which - with lesser
experienced pilots- would have dictated mission aborts to prevent
possible damage to aircraft or loss of life; the maintenance per-
sonnel and crew chiefs worked long hours, day and night, to keep
their aircraft flyable. Dedicated crew chiefs, on many occasions,
literally taped and wired Ind held their aircraft together, permit-
ting them to bt flown back to home base rather than have them
face possible destruction in hostile areas.

15



As an example of aircraft utilization in these first helicoptei
companies, the 57th (later designated the 120th Aviation Com-
pany) logged over 17,000 flying hours, over 35,000 ton-miles,
over one million passenger-miles, and over 20,000 combat sup-
port sorties during the period December 1961 to January 1964.11

1
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VIETNAM ADVISORY CAMPAIGN
(15 March 1962- 7 March 1965)

Tactical Situation 12

North Vietnam planned in 1960 to infiltrate large numbers of
reinforcements to the underground Viet Cong forces in South
Vietnam; this was accomplished during the rainy season in 1961.
Thereafter, Viet Cong attacks occurred throughout South Viet-
nam. At this time, and up until early 1965, the primary mission
of US military forces was to advise and assist GVN forces in build-
ing its military structur- to fulfill the needs of its national security.
Because of the increasing scope and intensity of VC opera-
tions, this advisory task expanded very rapidly during this period.
For example: VC regular forces grew steadily from two to five
regimental headquarters; VC battalions doubled in the same pe-
riod; quality and quantity of weapons and equipment improved
considerably. This buildup of VC forces necessitated the deploy-
ment of additional US aviation units for counteraction; the de-
ployment of additional aviation units required rapid growth,
modernization and technical improvements in logistical support
operations. From a single transportation battalion with three
helicopter companies in early 1962, an enormous operational and
logistical support complex was developed consisting of many bat-
talions with many helicopter companies, fixed-wing units, main-
tenance units and other special purpose organizations.

Buildup
The 45th Transportation Battalion stationed at Fort Sill, Okla-

homa, deployed to Vietnam early in 1962 and assumed command
of the three helicopter companies and the 18th Aviation Com-
pany. Shortly thereafter, in the spring of 1962, the 33rd and
81 st Transportation Companies (Light Helicopter) (H-2 1) were de-
ployed to RVN in a manner similar to the previous units' moves.
The 33rd, which deployed from Fort Ord, California, was po-
sitioned at Bien Hoa; the 81st, which came from Hawaii, was
located at Pleiku. Both of these units also came under command
of the 45th Battalion. 7

The 57th Medical Detachment (Helicopter Ambulance),
equipped with UH-Is, arrived in early 1962. The unit immediately
and continually demonstrated the feasibility and desirability of
battlefield evacuation of casualties by helicopter. 7 ,13 t

In May 1962, the Military Assistance Command, Vietnam-
Military Assistance Advisory Group (MACV-MAAG) Flight

17



Detachment was augmented with ten UH-l A helicopters which
were positioned with the III Corps Advisory Group to support
advisor operations.

The 23rd Special Warfare Aviation Detachment, equipped with
OV-I Mohawks, arrived in mid-1962 and by May 1963 had
flown in excess of 3,800 hours in a reconnaissance and photo-
graphic role in support of RVN forces. 14

In June-July 1962, the 93rd Transportation Company at Da
Nang accomplished a "swap" with the 1st Marine Helicopter
Squadron at Soc Trang in the Mekong River Delta. This exchange
was made because of the greater capability of the Marine H-34
helicopters to operate in the higher elevations of the northern
regions.7

The first maintenance company to arrive in-country was the
339th Transportation Company (Direct Support). It deployed
from Fort Riley, Kansas, in early 1962 and was positioned at
Nha Trang. The mission of this unit was to support the 18th Avia-
tion Company and provide back-up support to the field main-
tenance detachments operating with the helicopter companies.
(The distance between the 339th and some of its supported
units was such that effective support was almost impossible. This
situation was alleviated considerably when the 611 th Trans-
portation Company (DS) was positioned at Vung Tau in the fall
of 1962. The 611 th assumed responsibility for back-up support
of aviation units operating in the southern sector of RVN. Sup-
ply personnel of the 611 th and 339th were displaced to Saigon in
late 1962 and provisionally established operation of the Aviation
Supply Point.) In the first two years of operation, the 611 th
recovered 139 downed aircraft, including 54 CH-21s and 43
UH-I s.1 2 ,15,27

When attempts to arm the CH-21 proved relatively ineffective,
the Utility Tactical Transport (UTT) Company was deployed to
RVN in mid-1962 and attached to the 45th Battalion. The UH-I
helicopters were armed with 30-caliber machine guns and 2.75-
inch rocket launchers, and were employed in a protective role in
support of the CH-21 transport helicopters. Many of the tactical
doctrines for armed helicopter employment evolved during this
period, including techniques for escort of transport helicopters
and protective fire preparation of landing zones prior to and dur-
ing landing of ground troops. The UTT Company was redesig-
nated the 68th Aviation Company and later as the 197th Air-
mobile Company. 12,28

Because of the ever-changing nature of the conflict in RVN,
the Army Concept Team in Vietnam (ACTIV) was established on
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6 November 1962. ACTIV was dedicated to applying, testing
and evaluating innovative methods to win the conflict. It eval-
uated projects in three areas; namely, Army aviation, ground
combat and logistics/electronics. Its projects were generated
from many sources. A principal source of materiel evaluation was
USARV's program for Expediting Non-Standard and Urgent
Requirements for Equipment (ENSURE). A sampling of ACTIV's
many projects include airborne "people sniffers", bullet de-
tectors, footprintless shoes, airmobile artillery platforms, target
acquisition and combat surveillence, and evaluations of AH-IG
(Huey Cobra), LOH (Light Observation Helicopter), YO-3
(Quiet Airplane), and CH-54 (Flying Crane) aircraft. 16

In the spring of 1963, the 45th Battalion relinquished control
of all aviation units in the I and II Corps areas to a newly ar-
rived unit, the 52nd Aviation Battalion. 17 On 23 June 1963, the
following units were redesignated as indicated below:

a. 45th Transportation Battalion to 145th Aviation Battalion.
b. 57th Transportation Company (Light Helicopter) (H-21) to

120th Aviation Company (Airmobile Light).
c. 8th Transportation Company (Light Helicopter) (H-21) to

1 17th Aviation Company (Airmobile Light).
d. 93rd Transportation Company (Light Helicopter) (H-21) to

121st Aviation Company (Airmobile Light).
e. 81st Transportation Company (Light Helicopter) (H-21) to

119th Aviation Company (Airmobile Light).
f. 33rd Transportation Company (Light Helicopter) (H-21) to

118th Aviation Company (Airmobile Light).
These redesignations coincided with initiation of the change-over
from CH-21 Shawnee helicopters to UH-1 B Iroquois helicopters.
A CONUS training team was set up at Nha Trang in early 1963
to transition aviators, maintenance personnel, gunners and crew
chiefs. 14 By early 1964, the transition from CH-21s to the UH-
1Bs was completed, and with BG Delk M. Oden's signing of the
flight log of the last aircraft (figures 7, 8), the last tired, old H-21
choppers retired from the scene of battle with an airborne
salute from a flight of young, eager Hueys (Figures 9, 10).

More Diversified Support

The 1st Aviation Company (Caribou) arrived in RVN in De-
cember 1962. This unit established another "first" for Army
aviation by ferrying its CV-2 aircraft from Fort Benning. Georgia,
to RVN, a distance of 11,000 miles. Prior to leaving CONUS, all
the aircraft were flown to ARADMAC for installation of self-
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FigureZ7 L7TC Robert J. Dillard Signs Off the Last Flight as HG Delk M.
Oden and LTC John C. Hughes A wait Thieir Turns to Sign The
Official Closing of Thie Log.
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Figure 9. Thie Final Salute to the CII 21 in R VIV
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sealing fuel cells. The company initially located at Khorat, Thai-
land, where they operated from June to December 1962. The
unit then displaced to Vung Tau, RVN, where it positioned
twelve of its aircraft, and the remaining four were used as floats
to support requirements throughout South Vietnam and, oc-
casionally, in Thailand. These aircraft greatly enhanced the dis-
tribution of aviation parts and supplies to other aviation units in-
country. (When the Caribou aircraft were relinquished to the Air
Force in 1966, the effectiveness of in-country distribution of
aviation parts and supplies to Army q-.,iation units was noticeably
impaired. This may have been attributable to the ever-increasing
volume of logistic requirements and to the resultant decentralized
control of resources.) 4,7

Continuing Buildup

The 61 st Aviation Company (Caribou) arrived in-country in
July 1963 after ferrying its aircraft from the States via Europe,
Middle East and Asia.13,14

The 1 st Aviation Company established another "first" by ferry-
ing its CV-2 aircraft back to CONUS in December 1963.

In mid-1963, four CH-37 medium transport helicopters arrived
from the 19th Aviation Company in Korea, and two were as-
signed to both the 611 th and 339th DS maintenance companies.
These aircraft made substantial contributions to the aircraft re-
covery efforts of both uni.s. The H-37s were capable of recover-
ing many aircraft intact without major disassembly, thereby re-
ducing exposure time in hostile areas and reducing man-hours
required tu return the aircraft to flyable status.

The 73rd Aviation Company (Aerial Surveillance), initially
equipped with 0-1 Bird Dogs and later with OV-1 Mohawks, and
the 114th Airmobile Company (UH-ls) arrived in the spring of
1963.14

The 330th Transportation Company (General Support) arrived
in the spring of 1963 and was positioned at Vung Tau. This was
the first general support maintenance and supply company in-
country. The supply platoon of this unit displaced to Saigon and
assumed responsibility for operation of the Aviation Supply
Point. 18 Other units arriving in-country during 1964 included
the following:

a. 70th Transportation Company (DS).
b. 56th Transportation Company (DS). (Initially located at

Vung Tau and later re-located to Saigon.)
c. 765th Transportation Battalion (Aircraft Maintenance and
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Supply (AM&S)). (Located at *V'ung Tau; supply platoon
later moved to Saigon to operate the Aviation Supply Point.)

d. 57th Aviation Company (U-IA Otter). (Located at Vung
Tau.)

e. A/501 (UH-l). (Arrived from Fort Hood and positioned at
Bien Hoa.)

f. A/502 (UH-l). (Arrived from Fort Benning and positioned
at Vinh Long.)

By the end of 1964, US Army support in RVN consisted of the
following:

a. 13th Aviation Battalion - Can Tho - Supporting IV Corps
area - With three UH-l B companies and one fixed-wing
platoon.

b. 145th Aviation Battalion - Saigon - Supporting III Corps
area - With two UH- I B companies and one armed helicopter
company.

c. 52nd Aviatie'i Battalion - Pieiku - Supporting I & II Corps
areas - With two UH-1 B companies, one airlift platoon, and
one fixed-wing platoon.

d. 14th Aviation Battalion - Nha Trang - Supporting all RVN
and JUSMAG, Thailand - With one direct support main-
tenance company, one fixed-wing Otter company, and one
fixed-wing platoon.

e. 765th Transportation Battalion - Vung Tau - Supporting all
four aviation battalions - With two direct support mainte-
nance companies, one general support maintenance com-
pany, one CV-2 Caribou company, and one special warfare
aviation detachment (OV-l Mohawks.)

f. Special Forces Group with miscellaneous aviation equip-
ment.
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VIETNAM DEFENSE CAMPAIGN
(8 March - 24 December 1965)

Changing Situation
Because of intensified communist activity in 1965 and, spe-

cifically, increased overt actions against US Forces, the US troop
commitment grew rapidly from 23,000 on 31 December 1964 to
181,000 on 31 December 1965.

Among the many units arriving in 1965 were the following:
a. A/I (UH-1) - From Fort Riley to Ban Me Thuot.
b. A/82 (UH-l) - From Fort Bragg to Vung Tau.
c. A/101 (UH-I) - From Fort Campbell to Soc Trang.
d. 14th Transportation Battalion (AM&S) -Positioned at Saigon

and later relocated to Nha Trang.
e. 110th Transportation Company (Depot) - Positioned at

Saigon.
The transition period in 1965 from an advisory participation to

an active defense posture included many changes which affected
logistics doctrine. Some of the more significant events which will
be detailed later are as follows:

a. Announcement by Secretary of Defense McNamara of estab-
lishment of the Army's first air cavalry division.

b. Establishment of the Aviation Materiel Management Center
(AMMC).

c. Establishment of the "Red Ball" direct requisitioning system
for support of aviation units in RVN.

Howze Board and the Airmobility Concept

In the late 1950s, Army planners noted an increasing imbal-
ance between firepower and tactical mobility. Mobility had not
kept pace with the significant advances in firepower.)19,20 Al-
most immediately after taking office, Secretary of Defense
McNamara ordered a study on the condition of Army mobility
and asked for an estimate of the equipment needed to reach a
satisfactory level. Not satisfied with the answers he received from
this study, he convened the Army Tactical Mobility Require-
ments Board (commonly known as the Howze Board). This
board consisted of 14 general officers, six high ranking civilian
rcsearch officials, and more than 30 highly experienced but
lower ranking Army officers. Secretary McNamara asked General
Howze to study the entire role of Army aviation and its applica-
tion to airmobility. He was not to be constrained by traditional
doctrine, but was to study new organizational and operational
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concepts, even to the point of having completely airmobile in-
fantry, artillery, anti-tank and reconnaissance units.20

The study was conducted on a high priority basis and in an
atmosphere completely divorced from traditional viewpoints and
current doctrine. The board conducted a program of analysis,
war games, exercises and field tests to evaluate fresh, bold and
unorthodox concepts of tactical mobility. 21

In addition to improving the airmobility of all Army units, the
Howze Board recommended that specialized, completely air-
mobile divisions be formed immediately. General Howze called
these units Air Assault Divisions; the combat troops were to be
100% air-transportable. He recommended light air-transportable
weapons and aircraft-mounted rockets to substitute for heavy
artillery. The Board recommended increasing the number of air-
craft in the normal infantry division from 50 to 101 and estab-
lished the number in the air assault division at 459.20 (This was
later changed to 434 aircraft when the 1st Air Cavalry Division
(Airmobile) was formed.) Annex A. contains a comprehensive
discussion of the testing of the Howze Board logistical concepts
in the 1 th Air Assault Division (Test).

After three years of study, experimentation, field testing and
evaluation, the Secretary of Defense on 16 June 1965 gave ap-
proval for the Army to proceed with the organization of an air-
mobile division. The unit selected was the famed I st Cavalry
Division, and the test unit (11 th AAD) was renamed the 1st
Cavalry Division (Airmobile). The general order establishing the
division was published on 1 July 1965, and the unit was fully
operational in RVN on 28 September 1965 - almost miraculous
considering the many seemingly insurmountable problems which
had to be overcome. 22

From Test to the Real Thing*

When the change-over from the 11 th Air Assault Division to
the 1st Air Cavalry (Airmobile) Division was made, assets were
taken from the 11 th and the 2nd infantry Division and numerous
other sources. Figure 11 reflects the I st Cavalry organization after
the following changes were made to the proposed Air Assault
Division organization:

a. Deleted the LITTLE JOHN Battalion (recommended that
the Air Force assume this mission).

b. Eliminated the OV-I Mohawk Battalion (retained six OV-I s
*Description of deployment and movement of 1st Cavalry Di-

vision (Pages 28 to 38) taken from references 23, 24, 25, 26.
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to accomplish the reconnaissance and surveillance mission).
c. Incorporated a full brigade of airborne instead of the

original battalion.
d. Changed the air transport brigade to a group (added flexi-

bility for tailoring assets to accommodate the many diverse
missions).

There were many difficult problems to overcome in the
change-over:

a. Almost 50% of the personnel were ineligible for overseas
deployment.

b. Training of replacement pilots increased aircraft flying hours
during a period when the aircraft should have been grounded
for maintenance and modifications.

c. PLLs and ASLs needed replenishing (handicapped by re-
quirement to provide parts and supplies for pilot training
activities).

d. Conversion from A-B-C maintenance concept (and associated
supply levels) to conventional methods was necessary (see
Annex A).

e. Changes in TOEs required considerable equipment exchange
and turnover.

Considering these and many other serious problems (which in-
cluded the movement of over 400 aircraft, nearly 16,000 person-
nel, over 1,600 vehicles, and a great variety of other supplies and
equipment), the job of becoming combat ready in just eight
weeks was a momentous task.

Aircraft Status for Deployment

A survey of different aircraft revealed the requirement to ac-
complish a large number of modifications (MWOs) and other
maintenance work in a very short period of time. The services of
contract teams from various manufacturers were utilized to fa-
cilitate these maintenance requirements.

The 1963 and 1964 model CH-47 aircraft needed 23 mission-
essential and safety-of-flight modifications, totaling 1,334 MWOs
identifiable to 58 aircraft. After it was determined that all the
MWOs could not be applied within the time frame available, 21
MWO kits were shipped with the aircraft. The UH-l aircraft re-
quired application of 27 MWOs (total 1,878 modifications) and
all were accomplished prior to deployment. Installation of new
armored seats in the UH- I Ds was accomplished with the assist-
ance of the manufacturer's representatives with no significant
delays.
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Planning for Deployment (July-August 1965)

Two staging areas were established to receive, process and
load the aircraft onto four carriers in accordance with prepared
plans.

a. Brookley Air Force Base, Mobile, Alabama, was designated
to receive and process 163 UH-I Bs and UH-I Ds for loading
aboard the USNS Croatan (9 Bs and 71 Ds) and the USNS
Card (21 Bs and 62 Ds).

b. Mayport Naval Base near Jacksonville, Florida, was desig-
nated to receive and process 323 aircraft for loading aboard
the USS Boxer (4 CH-54As, 6 OV-ls, 41 UH-1Ds, 57 CH-
47s, and 107 OH-13s) and the USNS Kula Gulf (81 UH-IBs
and 27 UH-lDs).

Because the USS Boxer was the only ship with full fire-fighting
and area damage control capabilities, the safest aircraft (UH-Is)
were loaded aboard the three MSTS ships and the other less-safe
aircraft aboard the USS Boxer.

The processing activity at Brookley AFB was manned entirely
by the Ist Transportation Battalion (Seaborne Depot). This unit
was able to provide excellent technical assistance because of ex-
perience gained in past ocean shipments of AMC assets to over-
seas theaters. The O&R facility at Jacksonville Naval Air Station
furnished personnel, supplies and equipment to "Spraylat" flight
deck aircraft loaded at Mayport.Thc 1st TC Battalion provided
personnel augmentation.

Aircraft not to be cocooned with "Spraylat" (CH-47, OH-13
and OV-I) were flown directly to Mayport, given minimum re-
quired processing, and nmarshalled for loading.

Except for certain modifications required for fly-off of heV.-
copters from the carriers, the following techniques for ocean
shipment were followed:

a. CH-47: Remove blades; stow in racks inside aircraft.
b. UH-I: Remove blades and stabilizer bar; package in plywood

boxes.
c. OH- 13: Remove forward blade; package in plywood boxes.
d. CH-54: Remove blades; package in metal containers.

The UH- Is and OH- I 3s were mounted on wooden skid bases, but
this procedure complicated handling and is now considered un-
necessary, expensive and time-consumin.g.

Approximately 80,000 man-hours were required to process all
the aircraft aboard the four carriers.

Figures 12-17 show some of the activities associated with pre-
paring for deployment of 1st Cavalry aircraft.
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Problem Areas

Many of the aircraft arriving in thn, marshalling areas had in-
complete or missing records, damaged blades and components,
and numerous fluid leaks. There were insufficient division liaison
officers at the r.iarshalling sites, preventing or delaying essential
coordination. The manufacturer's sling assembly for loading CH-
47s aboard the ships was unsatisfactory; the Jacksonville NAS
designed and fabricated a new one. Blade boxes fabricated at de-
pot required extensive rework to correct design discrepancies and
poor workmanship. Cradles for UH-ls built at depot were re-
worked to correct components not made in accordance with
drawings. Since only the USS Boxer had adequate fire-fighting
and servicing equipment aboard, Army equipment had to be
acquired for shipment aboard other vessels to insure adequate fire
protection and servicing prior to off-loading at destination.

Movement

The 1 st TC Battalion provided four- and fiv'e-man teams tc ac-
company each vessel for monitoring of aircraft condition and
securiy. The USS Boxer proceeded via the Suez Canal, while !,hI
three smaiier vessels traveled via the Panama Canal. ' Hie USNS
Card encountered severe weather with typhoon winds up to I t5
knots; no serious damage resulted. The other vessels encounicted
very little weather.

Frequent, almost daily, repairs to Spraylat coatings were
needed; water entered reusable covers and seam failures occurred.
Subsequently, Equipment Improvement Recommendations (El Rs)
from the I st Cavalry Division indicated that 33 windshield panels
on CH-47s were delaminated or blistered. The suispected cause
was heat retention by the aircraft shipping covers under pro-
longed exposure to sunlight.

Destination

Upon arrival at Qui Nhon, South Vietnam, the aircraft were
depreserved and prepared for flight while on board the carriers.
Only the OV-ls and two non-flyable UH-Is were off-loaded by
floating crane. The feasibility of mass fly-off delivery of Army
aircraft to an overseas destination was demonstrated.

la Drang29

Initially, the 1st Cavalry Division was assigned the mission of'
protecting the key communications center at Pleiku, but aimost
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before the division had settled into its base camp at An Khe, it
was heavily involved in the Battle of Ia Drang Valley.

A division of the North Vietnamese Army, consisting of three
regiments, attacked the Special Forces camp at ?lei Me on
19 October 1965. Within two days, when it became apparent that
ARVN and the Special Forces team could not repel the invaders,
the I st Air Cavalry Division initiated its support. The division was
given the mission to move in reinforcements, take over the opera-
tions and seek out and destroy the enemy.

The battle lasted 35 days, and on 26 November 1965, the 1st
Air Cavalry Division had completed its mission of pursuit and des-
truction. The statistics of the aviation units involved, to a large
extent, tell the story of how the mission was accomplished.

The assigned and attached aviation units were directed by sub-
ordinate headquarters, the 11 th Aviation Group and the Support
Command. The units of the 11 th were the 227th and 229th As-
sault Helicopter Battalions (UH-Is), the 228th Assault Support
Helicopter Battalion (CH-47s), and the 11 th Aviation Company
which provided general support helicopters and 6 V- s for aerial
surveillance and target acquisition. The Support Command con-
trolled the attached 17th Aviation Company (CV-2s) and the at-
tached 478th Flying Crane Company (CH-54s).

During the 35 days of the campaign, the aircraft delivered
5,048 tons of caigo from the wholesale terminals to the hands of
the troops in the field. In addition, they transported 8,216 tons
into Pleiku from various depots (primarily Qui Nhon and Nha
Trang). Whole infantry battalions and artillery batteries were
moved by air, and approximately 2,700 refugees were moved to
safety. In all this flying, 59 aircraft were hit by enemy fire -
three while on the ground - and only four were shot down; of
these four, three were recovered.

A most significanwt logistics test was accomplished during this
battle - the question ot wiether or not we could maintain our air-
craft for prolonged periods of combat. The records show that at
the end of this long campaign the division's aviation maintenance
personnel were putting more mission-ready aircraft into the air
than were being deadlined for combat, operational or mainte-
nance reasons. The challenge was met even during the period of
peak operations.

This impressive logistical performance resulted from a round-
the-clock team effort on the part of the men who flew, main-
tained, controlled, refueled, and repaired the aircraft in a hostile
area in all kinds of weather.

39

_L___ i



AMMC

By early 1965, there were approximately 660 aircraft in RVN,
mostly helicopters. They were supported by direct support field
maintenance detachments located with most of the aviation units.
Back-up direct support and general support were provided by
three DS maintenance companies, one GS maintenance company,
and an Aviation Supply Point stocking approximately 8,000 line
items.

In July 1965, the US Army Support Command-Vietnam be-
came the United States Army-Vietnam (USARV). USARV pro-
vided plans and guidance for establishment of a depot facility
complete with inventory control point. This depot, located in
Saigon, absorbed the old Aviation Supply Point and became the
Aviation Materiel Management Center (AMMC). The Supply Pla-
toon of the 14th Transportation Battalion (AM&S) and the 110th
Depot Company were attached to AMMC in September and
November 1965, respectively. Construction of depot facilities and
warehouses accelerated greatly during this period. In November
1965, an ADP (Automatic Data Processing) system was installed
and Red Ball Express System was inaugurated to keep abreast of
items which were deadlining aircraft. 18 A more detailed account I
of AMMC history and functions will be given later.

Much of the credit for the superior logistical support during
the Battle of Ia Drang Valley must be given to the AMMC for as-
suring availability of aviation items of supply.

Red Ball Express 30

Red Ball Express was the first of several direct requisitioning
systems - termed "Stovepipe" - implemented for the purpose of
decreasing the Not Operational Ready-Supply (NORS) rate on
aircraft in Vietnam (Figure 18). With the rapid increase in aircraft
arrivals during 1965, the supply system quickly fell behind in its
ability to provide sufficient repair parts to keep the aircraft flying.
The deadline rate became unacceptable and, since this condition
was true of all other types of equipment, the Secretary of De-
fense on I Decer i ,5 directed the establishment of Red
Ball Express. AlthoL,-h aviation items were not affected as criti-
cally as other items of equipment, two factors were primarily
responsible for the inadequate logistical build-up during 1965;
first, environmental circumstances (including severe climate and
terrain conditions, separation and isolation of forces and support-
ing elements, limited supply and comzeunication routes and high
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security requirements) and second, saturation of supply and
transportation systems resulting from the ten-fold increase of
combat and combat support forces in slightly over one year. Red
Ball Express provided reserved and predictable airlift delivery
responsive to COMUSMACV for the purpose of expediting deliv-
ery of repair parts required to remove equipment from deadline.

A major factor in establishment and operation of Red Ball was
the designation on 3 December 1965 of the Logistics Control
Office -- Pacific (LCO-P) as the focal point in CONUS for system
control. Red Ball became operational on 6 December 1965 with
the arrival at the LCO-P of the first batch of requisitions from
Vietnam.

Initially, Red Ball used designated airlift with daily flights
from Travis AFB to Vietnam, carrying Red Ball cargo exclu-
sively. Subsequently, this reserved priority lift system was super-
seded by assigning Red Ball aircraft priority co-equal with all
Services super-priority transportation procedures 999.

An extension of Red Ball Express was implemented in January
1967 - referred to as Red Ball Expanded (RBX). This system al-
lowed the DSUs to requisition repair parts to replenish stocks
(to 25% of the reorder quantity) when a zero balance for an EDP
item was anticipated within the next 15 days. RBX was short-
lived, however; on 23 July 1970, it was suspended because dupli-
cation occurred when other supply management systems (such as
Stovepipe, selective items management and closed loop) were
implemented.

In addition to the primary purpose of expediting delivery of
repair parts to remove deadlines, a number of other Red Ball
objectives have evolved:

a. Insure that equipment operationally ready rates are main-
tained at acceptable levels.

b. Provide responsive transportation of repair parts.
c. Provide an expanded acquisition capability.
d. Provide limited stockage capability for anticipated needs.
e. Provide visibility and overview of the supply system.
f. Insure performance within MILSTRIP time-frame.
g. Provide timely and one-stop status to requiring customer.
h. Provide single source of management control. for repair parts

requisitions required to remove equipment from deadline.
The vastly improved operationally ready (OR) rates in RVN

since inception of the program attest to the success of Red Ball. A
total of 145,397 Red Ball requisitions for aircraft parts were re-
ceived between December 1965 and December 1970; only 217
were outstanding on 31 December 1970.
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COUNTEROFFENSIVE
(25 December 1965 - 15 September 1969)

Introduction

During the Vietnam Counteroffensive, the number of Army
aircraft in USARV increased from about 1,650 to approximately
4,200. Significant milestones for logistics support in this period
included formation of the 34th General Support Group (Aircraft
Maintenance and Supply), the realignment of responsibilities for
aircraft by the Army and the Air Force, aad conve;sion of the
101 st Airborne Division to an airmobile division. This period
was also characterized by many innovative techniques in aircraft
maintenance and supply.

Estqblishment of 34th General Support Group (AM&S) 31,32

In July 1965, Army aircraft maintenance in RVN was pro-
vided by three direct support companies and one general sup-
port company. Aviation supply was managed by the Aviation
Supply Point (ASP) in Saigon. All of these units were part of the
12th Aviation Group, which in turn, reported to the US Army
Support Command (USASC) (Figure 19). The ASP managed only
aircraft peculiar repair parts. The requisition channel was from
the aviation unit to DSU to ASP to Okinawa io CONUS. Other
items of supply required for operation and maintenance of Army
aircraft such as POL, tools, and ground support equipment were
requisitioned from Okinawa through USASC.

As the role of Army aviation continued to grow, BG John
Norton, CG, USASC, formed in 1965 an ad hoc committee to
study means to provide the best possible support for the ever-
increasing number of aircraft. His objectives were to:

a. Provide one-stop maintenance and supply support to Army
aircraft (including airframe, engine, avionics and armament).

b. Provide an organization that had the ability to grow.
The ad hoc group considered the following organization struc-

tures:
a. Aircraft maintenance and supply units integrated into the

Aviation Brigade structure.
b. Aircraft maintenance and supply units integrated into the

I st Logistical Command structure and working from their
support area bases.

c. A separate command organization (group) controlling all
non-divisional aircraft maintenance and supply units. This
group could be assigned to the following three organizations:
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The Aviation Brigade, 1st Logistical Command, or under
USARV Headquarters as a separate major cormand.

Matrices were developed listing alternatives which considered
span of control, flexibility, responsiveness, and the ability to ex-
pand and provide one-stop maintenance. Each alternative had
certain advantages which were given extensive consideration prior
to the selection of the optimal solution. In addition to the ad hoc
committee officers, others such as BG Wright, ADC, 1st Cavalry
Division; COL Duke, CO, 1st Logistical Command; LTC Boat-
wright, AMC Customer Assistance Office; and LTC Ellis and
various other officers from ACTIV were contacted for their
thoughts and opinions.

Integration of the maintenance and supply support into the
Aviation Brigade structure was not feasible primarily because of
the requirement to provide direct maintenance and supply sup-
port to the smaller non-brigade and non-divisional units and
back-up support to divisional units. If the transportation aircraft
maintenance units had been placed in operational groups and bat-
talions of the Aviation Brigade, the responsiveness to other
customers might have been impaired. Company size units of the
Aviation Brigade already had DS maintenance and supply capa-
bility either organic to the units or as KD detachments, and
since organic back-up capability was not needed at brigade, it
was determined that the support should be placed elsewhere.

The integration of the aircraft maintenance and supply func-
tion into the 1 st Logistical Command structure was promising.
The disposition of the logistical support areas of both were
roughly parallel. Once a central inventory control center (ICC)
was established, duplication of lines could be eliminated and
personnel requirements could probably be reduced. Complete
logistical support could be provided through a logistical com-
mand without taxing the tactical operators with this responsi-
bility.

Problems arose, however, when the minute details of operation
were analyzed. The highly specialized skills available in the trans-
portation battalions and companies were absolutely essential in
providing adequate maintenance and supply for aircraft systems.
Under the I st Logistical Command, what would be the command
structure and policy'? The low density of aircraft maintenance
and supply companies in any one logistical area did not warrant
the assignment of an aircraft maintenance and supply (AM&S)
battalion headquarters as a command and control element. The
composite battalion command in the Log Command support areas
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could not provide adequate supervision in this technical area.
This meant that the Transportation AM&S Battalion Headquar-
ters would have to be broken into components and that these
composite Battalion Headquarters, Area Support Command Head-
quarters, 14th ICC, and I st Logistical Command would have to
be augmented with the necessary skills. Extensive MTOEs requir-
ing much time would have to be prepared and, at this point in
the buildup, time was of the essence. Also, I st Logistical Com-
mand was in a tremendous expansion and buildup phase and
did not appear able to take on additional support requirements.

Flexibility was also an important consideration. Due to the
lack of secure ground transportation routes, flyable aircraft re-
ceived intensive command emphasis. Extra efforts were made to
keep availability rates high and immediate response was de-
manded of the maintenance and supply support units when air-
craft were down. Support was shifted from one place to another
as tactical requirements dictated, and any degrading of this
capability would have adversely affected the war effort. Assign-
ment of the aircraft maintenance and supply support units to
fixed logistical support areas tended to reduce this flexibility.

Putting the ASP in with the 14th ICC did not offer any addi-
tional responsiveness, as the ICC was having its own problems of
recording accurate in-country on-hand balances and locations.
By August of 1965, the I st Logistical Command depots and the
ports were becoming crowded, ships were awaiting berth space,
and relief from this situation could not be predicted. The pro-
posal to add responsibilities to the Ist Logistical Command staff
for aviation maintenance and supply was not favorable for main-
taining high aircraft availability and responsive support.

The alternative of a separate comniand organization to provide
the aircraft maintenance and supply support seemed to offer the
best solution. With this organizational structure, the requirements
to provide one-stop maintenance and supply support could be
more easily satisfied. It was realized that a duplicate out-of-
country requisitioning system (14th ICC and ASP), especially
in the avionics and armament area, could mean overlap and du-
plication of stocks. However, many of the items were peculiar to
the aircraft systems, and for those that were common, the de-
mand history would be recorded only for units that each requisi-
tioner supported. This would mean a smaller individual requisition
objective (RO) at both the 14th ICC and ASP when compared to
total demands being ,ecorded at one point. The sum of the two
ROs would be slightly higher than a single RO, but the resultant
responsive support warranted this approach.
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If this solution was accepted, a group structure for aircraft
maintenance and supply offered single manager control with
greater responsiveness and flexibility in providing aircraft logistic
support.

The next problem was to determine where the group should be
placed in the overall command structure. Assignment to the avia-
tion brigade would place it under the control of the operator hav-
ing the highest aircraft density. Again, however, it reduced the
probability of equable support to divisional units and non-
divisional/non-aviation brigade units such as Signal and Engineers.
It diminished responsiveness by placing an operational head-
quarters between the USARV G-4 staff and the key logistical
AM&S support element.

The assignment of the group to the 1 st Log Command had the
major advantage of concentrating logistical support under a single
commander who would answer to USARV G-4. However, the
I st Log Command Headquarters would require augmentation
with AM&S personnel and, again, the principal aviation logistic
support element would be one headquarters removed from re-
sponsive reaction to USARV Headquarters. Considering these
factors, the most responsive command structure was to place the
AM&S Group directly under USARV with staff supervision by
the G-4.

The above alternatives were presented to General Norton and
his staff by the ad hoc committee in September 1965 with a rec-
ommendation to adopt the separate group structure and have it
report directly to USARV. General Norton accepted the recom-
mendation and directed implementation of the plan.

The US Army Combat Developments Command Transporta-
tion Agency at Fort Eustis developed a proposed TOE structure
for the group headquarters, and in-country modifications were
accomplished. AVSCOM provided recommendations for a man-
agement structure to provide aircraft support from a single-point,
in-theater, aircraft repair parts ICC.

AVSCOM's recommendations, with in-country modifications,
evolved into the Aviation Material Management Center (AMMC)
concept. The AMMC TDA and the proposed TOE for the General
Support Group (AM&S) were forwarded for approval. USARV
directed formation of a provisional Group Headquarters in
November 1965. LTC Clarence Ellis, ACTIV, became the Group's
commander and, using the assets of the old USASC Aviation
Detachment and the Aviation Supply Point, formed a skeleton
staff. Personnel and equipment resource requirements were levied
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on the 14th and 765th Transportation Battalions (AM&S) to pro-
vide a minimal functional base. Since the AMMC concept had not
been approved, this function was performed as an extension of the
Provisional Group's staff. Approval of the 34th General Support
Group (AM&S) TOE came in USARPAC GO 6, dated 17 January
1966. This approval authorized the proper staffing of the
headquarters but gave no relief in the critical day-to-day manage-
ment requirements to expand the old ASP and establish a sepa-
rate ICC to support the fast-growing aircraft fleet. The Supply
Division of Group Headquarters performed this function until
more help arrived. The 241st Transportation Company (Depot)
arrived in February 1966, giving the AMMC the capability of
operating two depots. In April 1966, the 58th Transportation
Battalion arrived and assumed operational control of AMMC.

Computerized Requisitions for 34th GS Group Units

In order to streamline and modernize the 34th GS Group req-
uisitioning procedures, transceivers were installed at Pleiku, Qui
Nhon, Cam Ranh Bay, Nha Trang, Vung Tau and Saigon for di-
rect requisitioning to AMMC. (The 1st Cavalry Division at An
Khe had this service as of late 1965). AVSCOM supplied six
Freiden flexiwriters to assist the DS units and AMMC in their
operation. Teletypewriter service was provided between AMMC,
Vung Tau, and Phu Loi by late 1965 to speed transmission of
Equipment Deadlined for Parts (EDP) requisitions. As all divi-
sional and non-divisional aircraft DS companies (listed in AR-
725-60-1) became recognized as authorized requisitioners world-
wide, the AMMC stopped dealing with the vastly increasing num-
ber of separate aviation activities in a retail distribution manner
and became a centralized aviation ICC and an in-country whole-
sale distributor to the companies. Figures 20 and 21 show the
request, requisition, and supply flow prior to and subsequent to
this action.

Plans were formulated to construct a second aviation depot site
in the Long My Valley west of Qui Nhon. Construction started
in July 1967 and supplies began arriving in November 1967. The
241st Depot Supply Company which had split operations at Cam
Ranh Bay and Saigon moved to the new site to operate the de-
pot. Limited electronic accounting machine (EAM) equipment
was placed on site to handle location data, sort materiel release
orders (MRO) received from the AMMC, and produce necessary
shipping documents. Centralized accountability of stocks in the
northern depot was maintained on th 'Saigon computer. Stock
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levels at each depot were controlled by computer programs based
on density of aircraft supported by the depot. Items with aan RO
of eight or less were stocked only in the Sai-on depot.

Passing requisitions to Okinawa and on through USARPAC
caused many delays and adversely affected the operational avail-
ability of aircraft in-country. Because of this continuing problem,
several direct requisitioning (Stovepipe) systems were imple-
mented. Prior to Stovepipe, all aviation unit requirements for
aviation repair parts were submitted to DSUs, and all other sup-
ply support (ground support equipment, housekeeping, ammuni-
tion, POL, etc.) requisitions were submitted through logistics
channels of the 1st Logistical Command. (In addition to satisfy-
ing demands from aviation units, the DSU stocks items to support
the DS maintenance function and supports the general support
company when it is collocated with the DSU.)

When demands received by the DSU were not in stock, the de-
mands were placed on AMMC. Prior to May 1966, requisitions
generated by DSU for items managed by AVSCOM were routed
to AMMC and all other requisitions were routed to the 1 st Lo-
gistical Command. Items not stocked by AMMC were passed to
2nd Logistical Command in Okinawa and, if not in stock, were
passed on through USARPAC to the applicable CONUS supply
source for direct shipment to AMMC.

Effective in May 1966, all repair parts applicable to Army air-

craft and installed avionics and armament were managed by
AMMC, and the DSU had a single requisitioning source. (Currently,
the "P" Manual provides a single publication and a simplified req-
uisitioning system for placing demands on AMMC.)

Red Ball Express, the first direct requisitioning system (page
41, Figure 18) in December 1965, was followed by Projects HJW
(CH-47) in July 1966, MIY (UH-1) in November 1966, MIX
(OH-6A) in April 1967, MWC (CH-54) in July 1967, and finally
with OF' ;;.:. tnC ali aircraft systems in April 19()6. " ojcct
OFP, whdch superseded all the other systems except Red Ball,
provided for all priority 02 through 17 replenishment requisitions
and passing orders from the AMMC to go directly to AVSCOM
with USARPAC receiving information copies for funding pur-
poses only. Project OFP provided that all NICP (WECOM, ECOM,
etc.) requisitions flow from AMMC to AVSCOM and then be
redistributed to the appropriate NICP. The requisition and sup-
ply flow after Project OFP was initiated is shown in Figure 22.
AVSCOM monitored all actions on these requisitions and pro-
vided 100% status to AMMC. In this way, AVSCOM, with

51



u. 0

CC

8A LS d

0 .) eu-

/ '9 00

z ex
'C9

CA I z

og do8

0.10
UL" A0% LLoC
-b Lai . CA a

2
.)I

i CL."k 
CCCL.4k

Uj'

Ix L d7-2

_ _ _ __ _ _ __ ~Z



complete knowledge of* aircraft system requirements, could assist
on any item that was affecting its operational availability.

Representatives from AVSCOM worked in-country with AMMC
and also assisted with maintenance and retrofit problems
and requirements. This close working relationship between 34th
GS Group, AMMC and AVSCOM significantly expedited sup-
plies and greatly improved the overall aircraft OR rate.

EDP requisitions under the Red Ball Express System also by-
passed the USARPAC supply system. These requisitions flowed
to the Logistic Control Office-Pacific (LCO-P) at Fort Mason
and were routed to the appropriate NICP for action (Figure 18)
with complete information to AVSCOM for monitorship pur-
poses. In order to exploit the potential for faster turn-around
times, a second copy was furnished the 2nd Log Command in
Okinawa on a "fill-or-kill" basis. If USARYIS could fill, they
would notify the LCO-P to cancel that requisition and would
ship the part to AMMC. Although this procedure still existed in
late 1969, the fill from USARYIS decreased to less than one
percent as the draw-down in aviation stock in Okinawa con-
tinued. As with routine requisitions, USARPAC was furnished in-
formation copies on Red Ball requisitions for funding purposes. I

With the approval of the AMMC TDA in February 1968, the

58th Transportation Battalion was reassigned from the Saigon
area to Red Beach at Da Nang. The 610th Transportation Com-
pany (GS), the 142nd Transportation Company (previously the
339th) and the 335th Transportation Company (later attached to
the Americal Division) were placed under command of the 58th
to provide aircraft maintenance and supply support to the I Corps
Tactical Zone (CTZ) where aircraft density had increased signifi-
cantly. Aircraft density had also greatly increased in II and IV
CTZs, and the 520th Transportation Battalion arrived in-country
in vii c, 1967 to support the northwestern portion of II CTZ. The
/65th Transportation Battalion at Vung Tau supported the
remainder of III CTZ and IV CTZ. Area support coverage and
unit locations of 34th GS Group units are shown in Figure 23.

Supply responsiveness was enhanced considerably through im-
proved ADP capability when the AMMC Data Processing Center
TDA was approved in May 1968. Figure 24 reflects the present
organization of AMMC.

The 34th Group's mission of providing dedicated, one-stop
maintenance support for aircraft to US and Free World Military
Assistance Forces in RVN included:

a. Providing direct and general support maintenance to
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non-divisional aviation unc,. ani ,ack-up support to divi-
sional units

b. Maintaining theater floa! stocK of major aircraft end-items.
c. Processing aircraft and rc.,- 'ed s! stems in and out of RVN.
d. Rigging and recovering dovwned aircraft for supported units.
By mid-1967, the 34th Group had four transportation bat-

talions and the Aviation Materiel Management Center. It had also
assumed operational control of the Floating Aircraft Maintenance
Facility (page 58), a seaborne aircraft maintenance facility with
limited depot maintenance capability, anchored off the coast at
Vung Tau. The current organization of the Group is shown in
Figure 25. The Avionics/Electronics (AVEL) Companies were
provisional companies formed out of spaces in the DS and GS
companies and cellular teams of the Group to provide general
support in the avionics area. They were formed to provide op-
timum utilization of the Group's assets in the avionics field.

In addition to this military structure, the Group was aug-
mented by civilian personnel under three principal contracts with
Lear-Siegler, Lockheed and Dynalectron. These personnel brought
to the Group the skills not normally found in the two-year
soldier. Of particular importance were skills in sheet metal work-
ing, aircraft engine, avionics, and armament repair, and the opera-
tion of computerized supply systems.

Army and Air Force Roles and Missions Pact

During this period of growing Vietnam requirements, the roles
and missions being performed by the Army and Air Force in
support of ground troops came into conflict.

In April 1966, an agreement was reached which realigned re-
sponsibilities for the various types of aircraft employed by the
Army and the Air Force. The Army agreed to transfer its CV-2
and CV-7 fixed-wing transport aircraft to the Air Force, to disarm
its reconnaissance aircraft, d t.D re''iquish all future claims on
fixed-wing aircraft designed for tactical airlift. The Air Force
agreed that in cases of operational need, light transport aircraft
(CV-2, CV-7, and C-I 23) performing supply or trooplift func-
tions may be placed under the control of Army elements such as
corps, divisions, or brigades. Also, the Air Force agreed to drop
its opposition to Army helicopter development.

Under previous arrangements, USAF aircraft had flown supply
missions for other services on a "mission basis". This meant that
Army commanders had to make a formal request to the Air
Force for each mission. Under this new agreement, Army
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commanders may assume operational control of a number of
transports This arrangement gives the Army field commander
the same operational flexibility that he had when the aircraft
belonged to the Army.

Many Army commanders feared that Air Force crews would
not expend the special effort required to satisfy the ground com-
manders' needs. The extent to which tx,. Air Force has failed to
meet the demands of Army commanders is understandably not
well publicized; however, their very successful resupply of Khe
Sanh and the Special Forces camp at Ben Het while they were
under siege is well known.

The Air Force took over 144 Army CV-2 Caribou in Vietnam
on 1 January 1967 and redesignated the aircraft the C-7. In the
first year of operations of the Caribou in Vietnam, the Air Force
claimed its crews flew more than 100,000 combat hours - increas-
ing flying hours, sorties flown, and payload tonnage by almost
25% over all previous Vietnam records. 34 In evaluating these
claims, it must be realized that the Air Force has used the C-7 in a
slightly different role than the Army did. The Army often used
the Caribou to move supplies from division or brigade supply
areas to forward bases. This required a greater number of - and
more difficult - take-offs and landings and more ground time to
load and unload than flights between major supply bases. As a !
result of the Army's current airmobility concept, the Air Force
has used its transports to move large amounts of cargo and pas-
sengers over comparatively longer distances. Army helicopters are
then used to move these supplies and personnel to forward
areas.3 5 This separation of roles may account for some of the
higher payload and flying hour statistics generated by the Air
Force.

FAMF36

One of the most innovative measures conceived by the Army
in RVN was the Floating Aircraft Maintenance Facility (FAMF).
As increasing numbers and types of aircraft were deployed, it ap-
peared desirable to have a fixed-base depot maintenance capa-
bility available to back up the field maintenance units.

In 1965, it was decided to convert the Albemarle, an ex-
seaplane tender, into a floating maintenance facility. Renamed
the Corpus Christi Bay, the ship was outfitted and deployed to
RVN waters in early 1966.

The FAMF has approximately 370 Army maintenance person-
nel and supporting technicians on board to perform maintenance
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activities and approximately 130 civilian maritime crewmen to
operate the ship.

The 1st Transportation Battalion (Aircraft Maintenance - De-
pot) (Seaborne) operates 26 production shops and 16 support
shops. Capability includes overhaul of engines, transmissions, ro-
tor hubs and other major aircraft components. The unit can also
conduct metal and other materiel fabrication, instrument repair
and calibration, components testing, failure analysis, and spectro-
graphic analysis of fuels and oils. Closed circuit TV is available in
each shop for easy accessibility of needed blueprints. Addi-
tionally, repairs can be performed on aircraft armament systems
and avionics equipment, A parachute shop is available in which
service and repair of such things as the Martin-Baker ejection
seat usd in the OV-1 Mohawk are performed.

Two UH-ls are assigned for administrative use. Both Army and
Navy have two boats (LARC ISs- 15 ton capacity) to carry heavy
supplies and non-flyable aircraft between shore and ship. Each
Service also has one 26-foot personnel boat for administrative
use.

The ship has 67,000 square feet of shop space and over 12,000
square feet of storage space. Two 22-ton cranes are installed for
lifting equipment, aircraft, and other heavy supplies aboard. The t
FAMF stocks over 17,000 line items for internal operations and
for support of on-shore activities. FAMF is backed up by the
facilities of ARADMAC in CONUS. A daily review of EDP parts
is made and those that can be filled from stock or fabricated are
extracted. Approximately 100 EDP requisitions are filled each
week in this manner. In one year, FAMF processed over 20,000
aircraft components and returned over 16,000 of them to service.

FAMF does not replace the present field unit complex. The
concept keynotes the increase in range and depth of support
available in overseas areas, particularly in event of emergency
demands. It extends the capability of the CONUS base plant,
ARADMAC, located at Corpus Christi, Texas, directly to the
overseas commander.

Operation Eagle Thrust37

The 1st Brigade of the 101st Airborne Division had been
operating in the III Corps Tactical Zone for nearly two years,
when, in 1967, the decision was made to deploy the remainder of
the division to Vietnam. This deployment was unique in that the
division was airlifted from Fort Campbell, Kentucky, directly to
Bien Hoa Air Base. Vietnam. This constituted the longest -1d
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largest airlift undertaken up to that time - 10,024 troops and
5,357 tons of cargo over a distance of nearly 10,000 miles.

The movement was named "Operation Eagle Thrust" and was
accomplished in eight phases (Table 2) from 17 November 1967
to 30 December 1967. It required 369 C-141 and 22 C-133 trans-
port missions.

Operation Eagle Thrust began with the arrival of the first C-141
at Fort Campbell in the pre-dawn hours of 17 November to be-
gin the deployment of the Advance Command and Control Ele-
ment (Phase A). This aircraft departed at 1445 Z, 17 November,
and arrived at Bien Hoa at 0845 Z, 19 November. Aboard was BG
Frank B. Clay, Assistant Division Commander and Commander of
the Advance Command and Control Group.

The operation officially ended at 1910 Z, 18 December 1967,
when the 2nd Brigade closed at Bien Hoa. Following the official
completion of the operation, five additional missions transported
the rear detachment and closed on 30 December 1967.

The highlight of the operation was the departure of MG Olinto
M. Barsanti, Commanding General of the 101 st, from Fort Camp-
bell on 11 December as part of Phase E, the airlift of division
troops. The C-141 was piloted by General Howell M. Estes, Com-
manding General of the Military Airlift Command. Upon arrival

at Bien Hoa, General Barsanti led his troops forward to report to
General Westmoreland.

The helicopters belonging to the 101st Airborne Division were
airlifted during Phase H, the only phase employing C-1 33 aircraft.
Because of the routing, off-loading at Tan Son Nhut rather than
Bien Hoa, and peculiar crew requirements, this phase required
eighteen days for completion. It began during Phase C and closed
during Phase F.

The movement of the 101st Aviation Battalion to SEA pre-
sented special challenges and problems to all personnel involved.
The battalion consisted of a headquarters and headquL.katers com-
pany, an airmobile light company, and a general support com-
pany. However, at the time the unit was first notified of the
movement, it was operating with a 30% fill of officers and warrant
officers, and only 5 1 % of its helicopters. From this critical short-
age of personnel was deducted the non-deployable personnel
(those who already had RVN tours). Moreover, many of the
aircraft required modifications and maintenance to meet the
standards for overseas deployment. With all these problems, it is
indeed commendable that the officers and men and support per-
sonnel were able to deploy the battalion on schedule with the rest
of the division.
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Following deployment to Vietnam, the division operated in
III CTZ for several months. In mid-March 1968, the division was
sent to I Corps. In July 1968, the Army announced that the
101st Airborne Division was to become all ain-mobile division
(the timetable and plans for this conversion remain classified).
The division's aviation battalion and transportation aircraft main-
tenance company became the foundation of the airmobile divi-
sion. Other aviation units were formed in CONUS, and after a
period of training, were deployed to Vietnam to join the division.

The US Army Aviation Systems Command (AVSCOM) pro-
vided support for these units through maintenance liaison visits,
by expediting the issue of tool sets and spare parts packages, and
by providing civilian contract maintenance teams to assist in pre-
paring the aircraft for overseas deployment.

The organizational structure of the 101st Airborne Division
(Airmobile) was patterned after the 1st Cavalry Division (Air-
mobile), with one important distinction; aviation direct support
maintenance detachments were provided each company-sized
aviation unit. In addition, the 5th Transportation Battalion had
two direct support companies which provided back-up mainte-
nance support for the detachments. This method of organizing
is more costly in terms of personnel and equipment, but its suc-
cess is indicated by the fact that the 1st Cavalry Division is
switching to the same concept.

Supply Procedures38

The Vietnam Counteroffensive period was characterized by
many innovative techniques which improved aviation supply pro-
cedures and enhanced aircraft operational readiness. Maintaining
or decreasing the "not operational ready-supply" (NORS) rate
during a time of rapid build-up has been achieved by intensive
management of aviation materiel resources. This additional em-
phasis on management has enabled the Army to reduce the
quantity of inventory in the supply pipeline without adversely
affecting the OR or NORS rates.

As aviation units deployed to RVN, they were issued initial
supply support packages to sustain them until the supply system
adjusted to their demands. Although procedures and assignment
of responsibilities for preparation of initial support ("push")
packages for deploying aviation units have changed considerably
since the beginning of the Vietnam conflict, AVSCOM was
charged with the responsibility in 1966 and specific procedures
were established. The packages were prepared in accordance with
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AR 700-70 and based on mission support plans (MSP) received
from RVN. The MSPs contained information on type of aircraft,
days of supply, "ship to" addrcsses, date of release and fund
citation. Detailed listing and card decks were provided the
USARPAC ICP and AMMC.

Table 3 shows the number of support packages prepared by
AVSCOM for RVN in accordance with AR 700-70 and CONARC
Regulation 220-10. The quantities listed for 1969 and 1970 re-
flect the de-escalation policy now in progress.

The direct requisitioning procedures (Red Ball/Stovepipe) ad-
dressed on pages 40 and 51-53 are perhaps the most effective
tools developed during the Vietnam era to insure that customers
receive critical aviation supply requirements when and where they
need them. Various other programs have been implemented to
enhance supply effectiveness and reduce costs. The Selected
Management Items (SMI) system provided that specific items be
subjected to controlled requisitioning procedures to maintain co-
ordinated (USARPAC, USARV, AVSCOM) levels of support.

Through the Item Status Order Review (ISOR) program, ini-
tiated in December 1967, coordination is made with AMMC for
validation of accumulated dues-out. The SMI and ISOR systems
serve to effect reductions in excessive quantities or develop a
basis for expanded procurement and overhaul actions. The cu- I
mulative savings of the ISOR program resulting from cancelled
requisitions was $12,479,910 as of February 1971. The ISOR
procedures are accomplished in addition to quarterly backorder
reconciliations in accordance with AR 725-50.

The AIMI (Aircraft Intensive Management Items) program was
implemented as an improvement of the SMI program. A listing of
items selected as AIMI is prepared for supported commands for a
mutually agreed upon level of supply on a quarterly basis. The
overseas supported command's requisitions for one month's sup-
ply of the negotiated level must be submitted to AVSCOM 60
days prior to Required Delivery Date (RDD). This procedure
aids AVSCOM in identifying and isolating problem areas affect-
ing logistics readiness and reduces the number of open requisi-
tions to a manageable level. It also defines for both AVSCOM and
the customer a specific time frame in which responsive action
must be taken. The first AIMI conference was held in December
1966 with 96 selected items; the present list has 157 items.

In order to insure availability of critically short-supply items to
the overseas commander, a procedure known as "Blue Dot" was
established in October 1965 to provide a list of short-supply (or
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potentially short-supply) items to the manufacturing plant for
expediting. As the items are produced and accepted, the quanti-
ties are reported telephonically to AVSCOM. Shipment is then
directed by AVSCOM from the production floor direct to the
user, under control of depot operating personnel located at the
plants. If the items are not critically needed (but are expected to
be), or if direct shipment from the plant to user is not feasible, a
procedure known as "Fast Truck" places a truck at the produc-
tion floor and effects immediate delivery to the nearest depot. In
one to three days, all potentially critical items of supply delivered
from contract are available at depots for issue. As an example,
eight to ten truckloads a day are currently moving from Bell
Helicopter Company to Red River Army Depot under "Fast
Truck" procedures.

Controls are built into AVSCOM's ADP program to prevent
issue of excessive quantities. All AIMIs, critical items, and other
selected items are rejected for management review; all requisi-
tions for modification kits, aircraft shop sets and aerial delivery
equipment are rejected on the first pass for approval of the ma-
teriel manager prior to issue; all other items are controlled under
a quantity edit program depending on the supply control study
method coding. This method of control is essential to maintain
the integrity of the logistics pipeline even though experience
indicates only about 2% of aviation requisitions are returned to
the customer on the basis of excessive quantity.

Special Assignment Airlift Missions (SAAM)

In FY 68 the preferred method of transporting Army aircraft
changed from surface mode to SAAM flights. Several factors
entered into this decision: adequate surface carriers were not
available; it provided for exchange of aircraft essentially on a
one-for-one basis (the closed loop concept - one operational for
one retrograde) in the shortest possible time; airlift decreased
vulnerability to enemy attack; and it lessened the possibility of
damage enroute for both operational and retrograde aircraft.
Early shipments of aircraft on SAAM flights involved very little
disassembly, but subsequent development of shipping devices re-
quiring limited disassembly of aircraft (the "Piggy-Back" and
"Side-Saddle" concepts) resulted in much more efficient utiliza-
tion of SAAM aircraft capacity. For example, C-124s and C-141s
increased their UH-I loads from two to three and C-133s in-
creased theirs from four to five (Figures 26-29). Tables 4 and 5
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provide information on SAAM and surface shipments for FY 68-
FY 70.

Serviceable turbine engines have been intensively managed by
Red Ball personnel since October 1967. Prior to May 1968, en-
gines required for RVN were trucked to the nearest Air Force
base and loaded on channel aircraft on a space available basis. Af-
ter 24 May 1968, these engines moved by SAAM aircraft. The
Turbine Engine Control Office was established at AVSCOM on
11 August 1969 to monitor, control and distribute (by serial
number) all serviceable and unserviceable engines. Close coordina-
tion with AMMC is maintained to ascertain types and quantities
of turbine engines required. SAAM engine shipments have re-
duced shipping time from more than ten days to 33 hours, reduc-
ing substantially the number of engines in the pipeline. Because
of this dedicated, intensive management of turbine engines, Red
Ball requisitions for engines have not been necessary since May
1968. The other outstanding feature of this system is that when
a shipment of turbine engines is off-loaded in RVN, a like num-
ber of retrograde engines is immediately loaded for return to the
overhaul facility in CONUS, keeping the overhaul line operating
at maximum capacity. Table 6 provides quantitative information
on engine SAAM flights since inception of the program.

CONUS TO USARV TO CONUS
MAY 1968 TO 12 MAR 71

Average Time Each Way 32 Hr
Cost Per Flight - Round Trip $35,222
Total Flights to USARV 442
Total Flights to CONUS 464
Total Serviceable Engines Shipped 16,073
Total Unserviceable Engines Returned 13,763

Table 6. Turbine Engine SAAM Flights To/From RVN.

NORS39

The real test of the effectiveness of the supply system is the
NORS rate. Unless highly effective techniques are introduced,
NORS rates can be expected to increase significantly when there
is a notable increase in number of aircraft or flying hours. Annex
B provides aircraft inventory and utilization information for all
aircraft in RVN. Figures 30 and 31 provide a "running account"
of NORS, NORM and OR rates since FY 65.
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A VSCOM Participation in Customer Assistance4O

AVSCOM bears the responsibility of providing field forces
with the best equipment available and insuring that it is properly
maintained. Technically, its logistics efforts stop at the shoreline,
but its responsibilities actually continue as long as the equipment
is in the field. The equipment can support the troops in the field
in a satisfactory manner only when it receives proper supply and
maintenance support - when and where it is needed.

The scope of customer assistance has taken on a different
meaning in the last few years. There was a time when customer
assistance meant liaison with a command element. This liaison
was conducted on periodic visits. In CONUS, stock records were
checked, maintenance was checked, procedures were commented
on, items of supply or maintenance problems were identified, a
report of accomplishments was produced, and actions were gen-
erated to advise the customer of findings and corrective actions
taken. Today, particularly in Southeast Asia, customer assistance
means more than periodic liaison visits.The Army Materiel Com-
mand Customer Assistance Office, Vietnam (AMC CAO-V) is one
of the customer assistance programs. AVSCOM supports the pro-
gram and has provided various staff technical representatives to
provide on-site support of Army aircraft. Three staff technical
representatives, one maintenance technician field assistance co-

ordinator and one aeronautical engineer are attached to CAO-V
continually. In addition, technically qualified ARADMAC repre-
sentatives assist in evaluating damaged aircraft for evacuation to
CONUS for repair and rebuild. Until early 1966, the sole opera-
ting warehouse in the depot support of Army aviation in Viet-
nam was in crowded quarters at Tan Son Nhut Air Base. Plans
were under way to construct warehouses and to allocate a cen-
trally located area for complete storage operations. AVSCOM,
with representatives from four depots, dispatched a six-man team
to survey the plans for warehouses and storage areas. In 60 days,
this team completed a plan for both inside and outside warehous-
ing, a location system, receiving and shipping flow patterns, and
offered procedures to cover inventory, re-warehousing and space
utilization.

Through 1965, the stock record and stock control section of
the Aviation Supply Point maintained manual records and manu-
ally processed inventory transactions for approxirnately 16,000
line items. In February 1966, AVSCOM sent two people to
Jssist in designing and installing a punch card stock accounting
system. The equipment was acquired within USARPAC and was
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operational in March 1966. The stock accounting and materiel
management system for aircraft, avionics and armament repair
parts was later extended to a UNIVAC 1005 card processor with
a 30,000 item stocking list. Following that, AVSCOM worked
with USARPAC in the development of more sophisticated ADP
systems, which now provide for expanded materiel management
techniques and maintenance data collection.

The Army forces in the field are provided equipment and per-
sonnel to support the maintenance of the end item. However, the
equipment and/or the manpower are not always at the right place
in sufficient quantities - or in the event of adequate numbers of
personnel, the desired level of competence is sometimes lacking -
and, therefore, the field units must be supplemented with techni-
cal assistance personnel. This assistance is offered in several ways:

a. Civilian contract maintenance personnel are employed to
perform modification maintenance and repairs to aircraft.

b. The Supply and Maintenance Technical Assistance Program
uses manufacturers' representatives or Department of the
Army field representatives to help resolve maintenance prob-
lems, especially at the unit level.

c. New Equipment Training Teams (NETTs) are deployed to
assist in introducing new aircraft or armament subsystems. I

d. Army Aircraft Mobile Technical Assistance Program
(AAMTAP) teams provide additional training for mainte-
nance personnel.

It is important to note that these programs are intended to
supplement the field commander's maintenance capability, and
none of them are intended to be a permanent means of assistance.
Once the manpower problems which hinder aircraft maintenance
have been solved, these assistance programs may be discontinued.

Civilian contract maintenance service played an important and
necessary role in keeping aircraft weapons systems operational in
RVN. Three major contractors (Lockheed, Lear-Siegler, and
Dynalectron) were used on a large scale to supplement the aircraft
maintenance capability. Table 7 depicts the growth of this re-
quirement in RVN from FY 65 through FY 70. These contracts,
negotiated and administered by AVSCOM with in-country con-
tracting officers' representatives (COR), provided skills, espe-
cially in heavy structural repair and highly complex avionic item
repair, which were not available from two year soldiers. Addi-
tionally, the use of these contracts added flexibility in meeting
changing situations. Shifts to augment capabilities in other work-
load areas could be made more easily with the contract personnel
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than with semi-fixed military units. Heavy equipment was not
generally shifted to the new site since it was normally available
along with living and working facilities. Tool boxes and light
equipment, being the responsibility of the contractor, presented
no accountability problems for the military in transfer of
property. Job orders for specific task accomplishment were
given to the contractors for completion and return to the
military.

COMPANY FY65 FY66 FY67 FY68 FY69 FY70

Lockheed Acft Svc Co. - - - 100 232 287
Lear-Siegler Inc. - - 457 624 832 733
Dynalectron Corp. 34 239 550 847 1056 872

TOTALS 34 239 1007 1571 2120 1892

Table 7. Civilian Contract Maintenance Authorizations
FY 65-FY 70.

The 34th Group employed most of these contract personnel d
(in both the supply and maintenance field); however, some of
them were used in the divisional aircraft direct support units and
in separate aviation and medical companies.

Other contracts provided support in the avionics maintenance
area (e.g., GCA equipment, Doppler navigational system, ZYR/
ZYS avionics retrofit), spectrographic oil analysis, and various
aircraft modifications and retrofits.

Performance standards and quality of work were, with few
exceptions, outstanding. Security, messing, transportation, and
housing of these personnel presented localized problems com-
parable to that of a like number of military. Not having to pro-
vide security, these civilians had high productive availability and
enhanced continuity of effort and expedited job completion.
This is not to be construed as a proposed policy or doctrine for
future plans or situations that develop; however, when military
strength ceilings were imposed and when sufficient support
troops were not authorized to maintain the equipment in theater,
civilian augmentation became essential.

The Supply and Maintenance Technical Assistance Program is
organized under the provisions of AR 7004. This program em-
ploys manufacturers' or Department of Army civilian (DAC) field
representatives who are trained in maintenance of one or more
aircraft, engines, or aircraft subsystems. They have been instru-
mental in finding answers to technical questions, resolving main-
tenance problems, and providing extra training for maintenance
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personnel. During FY 70, over 200 "tech reps" were employed
in the Republic of Vietnam.

New Equipment Training Teams have been deployed to the
Republic of Vietnam to assist in the introduction of the OH-6A,
AH-IG, U-21, CH-47C, and OH-58 aircraft, and the T53-L-13
gas turbine engine. These teams provide in-country training for
maintenance and operating personnel, and the teams come com-
plete with instructors, equipment, training materials, and person-
nel to maintain their equipment. In cases where the field com-
mander does not require a complete NETT, AVSCOM may
prepare New Materiel Introductory Letters or provide on-site
briefing teams to provide needed introduction of new materiel.

Since the skill level of the maintenance personnel assigned to
the organizational and support units was not always at the desired
level, an Army Aircraft Mobile Technical Assistance Program
(AAMTAP) School was established in Vietnam under the aus-
pices of the 34th Group to improve the needed skills. The in-
structors were either contract representatives or DACs. The
students were attached to the school from the various units and
were provided classroom instruction on various aircraft and
turbine engines and in aircraft repair parts supply procedures.
This school has recently been replaced by the Army Aviation Re-
fresher Training School (AARTS) sponsored by USARV. Table 8 I
reflects the type of courses and the number of students enrolled.

All of these many customer assistance efforts have been most
helpful in providing the field commanders in RVN the right kind
of support at the right place and at the right time.
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Course
Length Students Total Grads Total Grads

Course (Weeks) Per Class FY 69 FY 70

AH-1G, UH-1C 2 20 408+ 560
UH-1D, H 2 20 436 472
OH-6A 2 20 492 560
CH-47 3 18 266 280
T53-L-11 2 17 324 204
T53-L-13 2 23 396 552
T55-L-11 3 10 +++ 120
T55-L-7 2 17 252 200
T63 1 17 324 476
M-5, XM156, M-21 1 15 EM 339++ 120
XM-28, XM-18E1 1 15 EM - 240
XM-28, XM-18E1 1 10 OFF - 160
M5, XM-156, M-21 1 10 OFF - 120
Tech Supply 2 20 341 560
Tech Inspector 2 2 20 +++ 560
CH-47, Maint Sup 2 ...

TOTAL 3578 5184
+ Includes UH-1 B
++ Total for all Armament Courses
+++ New Course

Table 8. Army Aircraft Refresher Training School Graduates, FY 69;
FY 70 Graduate Projections.
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DE-ESCALATION

Effect on Aviation Logistics Support
Implementation of the President's de-escalation policy an-

nounced on 16 September 1969 has had almost no impact on the
amount of logistics support provided to RVN. While the number
of combat troops and units has decreased significantly, aviation
logistics requirements have continued as a result of the Vietnami-
zation program.

Reference to the flying hours graph (Annex B) reveals that
total flying hours reached its peak in May 1970 and began to "fall
off' afterward to the level experienced just prior to the Tet 68
offensive. The aircraft inventory, however, has remained rela-
tively constant since the de-escalation announcement, with the
number still remaining at approximately the 4,000 level.

As increased combat responsibility is turned over to the Viet-
namese, the logistics responsibilities will soon follow. Until this
responsibility is assumed by the Vietnamese, the number of US
logistics support units, together with the degree of logistics sup-
port required, can be expected to remain fairly constant.

Red Ball 3441
Although de-escalation had been announced, innovative tech-

niques to improve aviation logistics support continued in RVN.
An example is Red Ball 34. In March 1970, the 34th Group be-
gan delivery service to the nine direct support units in I and II
CTZ. Working in close cooperation with the Traffic Management
Agency, Military Assistance Command-Vietnam, and the 834th
Air Division, the 34th Group set up a daily schedule for two C-l130
aircraft flights from Saigon.

One flight delivers parts to Cam Ranh Bay, Qui Nhon, and
Pleiku. The second stops off with parts at Chu Lai, Phu Bai, and
Da Nang. Both flights stop at Phu Cat to pick up NORS parts
from the Qui Nhon aviation depot. The flights leave Saigon each
night, fly their circuits, and return to Saigon ten hours later. The
sequence of stops on both flights is designed to meet NORS cargo
generation patterns from two depots and reparable shipments
from the direct support units. Space not needed by the Red Ball
34 system is available to aerial ports enroute for opportune
terminal cargo. An AMMC courier accompanies each flight to
monitor the system and provide feedback for improving the sys-
tem.

NORS requisitions are transceived by the direct support units
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DE-ESCALATION

Effect on Aviation Logistics Support

Implementation of the President's de-escalation policy an-
nounced on 16 September 1969 has had almost no impact on the
amount of logistics support provided to RVN. While the number
of combat troops and units has decreased significantly, aviation
logistics requirements have continued as a result of the Vietnami-
zation program.

Reference to the flying hours graph (Annex B) reveals that
total flying hours reached its peak in May 1970 and began to "fall
off" afterward to the level experienced just prior to the Tet 68
offensive. The aircraft inventory, however, has remained rela-
tively constant since the de-escalation announcement, with the
number still remaining at approximately the 4,000 level.

As increased combat responsibility is turned over to the Viet-
namese, the logistics responsibilities will soon follow. Until this
responsibility is assumed by the Vietnamese, the number of US
logistics support units, together with the degree of logistics sup-
port required, can be expected to remain fairly constant.

Red Ball 3441

Although de-escalation had been announced, innovative tech-
niques to improve aviation logistics support continued in RVN.
An example is Red Ball 34. In March 1970, the 34th Group be-
gan delivery service to the nine direct support units in I and II
CTZ. Working in close cooperation with the Traffic Management
Agency, Military Assistance Command-Vietnam, and the 834th
Air Division, the 34th Group set up a daily schedule for two C-1 30
aircraft flights from Saigon.

One flight delivers parts to Cam Ranh Bay, Qui Nhon, and
Pleiku. The second stops off with parts at Chu Lai, Phu Bai, and
Da Nang. Both flights stop at Phu Cat to pick up NORS parts
from the Qui Nhon aviation depot. The flights leave Saigon each
night, fly their circuits, and return to Saigon ten hours later. The
sequence of stops on both flights is designed to meet NORS cargo
generation patterns from two depots and reparable shipments
from the direct support units. Space not needed by the Red Ball
34 system is available to aerial ports enroute for opportune
terminal cargo. An AMMC courier accompanies each flight to
monitor the system and provide feedback for improving the sys-
tem.

NORS requisitions are transceived by the direct support units
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early in the morning to A-MMC. The parts are picked and packed,
taken to the aerial port that afternoon, and delivered by the Red
Ball 34 flights during the night. The parts are ready for pickup
at the aerial port serving the direct support unit the following
morning.

The NORS and other high priority aircraft parts are unitized.
The cargo on any on, pallet is limited to that for a single direct
support location. The rapid offloading and backloading of aircraft
minimizes ground time. The C-130 schedules are arranged to pro-
vide delivery of two pallets a day to each direct support location,
one from each depot. The use of unitized loads permits simplified
documentation,, better control, ease of identification, and inter-
modal movement of palletized loads between depot, carrier and
direct support unit.

The traditional Red Ball with the 34th Group's numerical des-
ignation superimposed in the center was chosen to represent the
system. Each pallet is labeled with this symbol, and it is stamped
in red ink on all air cargo documentation. The symbol alerts air-
craft loadmasters and aerial port and direct support personnel
that these are expedited aircraft parts.

The C-130 flights proved to be a catalyst for the other func-
tional areas. What started out to be an improvement in the
transportation system soon had an impact on other interrelated
aspects of aviation supply and distribution. The feedback in-
formation provided by the system helped extend management
visibility of supply responsiveness to communications, automatic
data processing, and transpcrtation and has become another ef-
fective tool for improving aircraft NORS status.
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EVALUATION OF THE VIETNAM EXPERIENCE31, 32, 42

Maintenance -- General

The one-stop aircraft maintenance and supply concept en-
visioned Oy General Norton at the beginning of the buildup of
Army aircraft in RVN proved to be invaluable to the tactical
commander. Being able to take an aircraft to a supporting unit
site and receive avionics, armament, and aircraft maintenance,
along with comnplete supply support, substantially reduced turn-
"around and intraiisit time in keeping a variety of sophisticated
weapons systems in a high state of eperational readiness.

USARV had the task of total, in-country, wholesale aviation
"supply distribution, a large portion of the retail aviation supply
responsibility, and a large share of the aircraft maintenance
capability. The creation of the 34th General Support Group
(AM&S)1 as a major subordinate command added much to the
flexibility and responsiveness of support furnished. With this por-
tion of the support function outside of the operators control and
not diluted in thle massive logistical support area structure of the
1st Logistical Cotamand, a great deal of latitude was immediately
available to the USARV staff. Now they could quickly shift
resources to cope with combat damageand the changing tacticalf
situation. With the theater float stock of aircraft being maintained
by the 34th Group, overloads of maintenance backlogs in opera-
tional units could be adjusted in a timely manner by trade-out of
aircraft, insui1ng the operator of needed assets to perform his
mission. Excessive combat damage in one operational unit could
be treated in this same manner with the 34th Group spreading the
inherited workload throughout its structure so as not to overload
-any one unit. In addition, since the 34th Group had the mission

of retrograd'ng and receiving all aircraft for the theater, appro-
priate adjustments could be made in arriving destination for Air
Force aircraft delivering incoming Army aircraft, assuring back-
haul loads on returning Air Force flights.

The 34th General Support Group (AM&S) provided continuous
daily mianagement and monitorship of workload distribution and
priority of maintenance effort, as matched against skills, tools,
and shop facilities available. With 34th Group units operating
from Da Nang (Red Beach) in the North to Vinh Long in the
South, seldom were any aircraft more than thirty minutes away
from one-stop maintenance sites. The intersectional maintenance
and supply support provided to aircraft weapons systeris had
consistently paid dividends because of a low Not Operational
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Ready-Supply (NORS) rate which supported a high monthly fly-
ing hour program. As a result, management by specialists and
concentrated maintenance and supply by skilled professionals
under a vertical command structure should be a consideration in
designing any future logistical support for weapons systems.
Maintenance management by a unified intersectional commodity
oriented command proved to be a key factor for success of Army
aviation in RVN.

Maintenance Personnel

A lack of qualified maintenance specialists consistently hin-
dered the aviation maintenance support operation. At the peak of
Army aviation involvement (31 July 1969) only 72.8% of the
critical hard skill maintenance MOSs were filled. This in itself
would have precluded the 34th Group from performing its mis-
sion were it not for civilian contract maintenance personnel.
However, it should be noted that the unified vertical command
structure enabled the 34th Group to obtain maximum utilization
from the available personnel resources. The loss of critical aviation
skills to other unrelated fields was minimized.

The flexibility enjoyed by the 34th Group in shifting person-
nel resources was not often available to commanders of operating
units. It is unfortunate that the management and supervision that
was applied to aircraft repair parts and maintenance equipment
was not matched by equally effective management and super-
vision of personnel resources. Most of the problems affecting the
productivity of maintenance personnel were attributable to dis-
parity in skill levels, rotational policy, lack of experience, inade-
quate training and personnel shortages. (A detailed discussion of
these problems is contained in Logistics Review, USAR V (1965-
1969), (Annex K - Aviation Maintenance System), obtainable
from Defense Documentation Center, AD No. 876516L.)

Materiel and Equipment

The quality of equipment used in maintaining aircraft was
generally good, but there were problems in obtaining sufficient
quantitics and adequate maintenance support. Shortages existed
in certain special tools, generators, cleaning equipment and test
sets. The major problem was lack of repair parts and maintenance
for this supporting equipment. The problems resulted because the
items were new in the system, were of low density and had only
commercial catalog and parts data. These items, plus items pro-
cured under the ENSURE (Expediting Non-Standard Urgent
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Requirements for Equipment) program, required long leod times
on repair parts, and seldom were qualified personnel in-country
to maintain them.

Shortages of mobile lifting devices to remove and install heavy
aircraft components caused many maintenance delays. Other
examples of maintenance support equipment which were difficult
to obtain were hydraulic test stands, aircraft weighing scales and
battery testers. Repair parts for these items were also difficult to
obtain, possibly because of the low density and lack of adequate
publications.

Location of Supporting AM&S Units

Although logistical support was difficult for operating units
early in the RVN conflict because of the distance removed from
the supporting units, this problem was alleviated considerably fol-
lowing the establishment of the 34th General Support Group.
Since 1967, operating units have been no more than a few minutes
removed from the supporting AM&S units. The aviation direct
support companies were also consistently shifted in-country to
position theni close to supported units.

Environmental Effects on Aircraft Maintenance

The tropical environment of RVN contributed significantly to
high maintenance requirements. The high temperature and hu-
midity and sandy operational areas caused the paint on the air-
craft to be worn away, forming corrosion and rust; rubber seals
and boots deteriorated rapidly, causing leaks; bonding separation
on honeycombed paneling was extensive; there was frequent
damage to rotor blades and engine turbine sections from sand
erosion and foreign objects; heavy monsoon rains and high
temperatures often made outside work almost unbearable or im-
possible. The extreme environmental conditions often caused
damage so severe that aircraft had to be evacuated to CONUS for
depot repair; time-between-overhaul (TBO) was shortened for
many major components and sub-assemblies; widely varying
density altitudes often caused pilots to operate their aircraft in
over-gross conditions, increasing the accident rate.

Miscellaneous Factors Affecting Maintenance Support

Perimeter defense and frequent mortar and rocket attacks
drained available resources and decreased maintenance capability.
"This decrease of maintenance personnel, together with damage
sustaiined by aircraft in assault operations and mortar and rocket
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attacks, made published planning schedules unreliable. Manning
level planning was consequently based on experience and was dif-
ficult to justify.

Lack of proper facilities hampered maintenance operations.
Self-help construction programs diverted manpower needed in
other areas. Long delays between construction requests and final
completion further complicated maintenance support.

Lack of installation of central electrical power sources caused
problems; unit generators were in continuous operation and
breakdowns occurred frequently.

Organizational-Direct Support Maintenance

In order to maintain the highly complex aircraft systems, most
divisional and many non-divisional aviation units had limited DS
capability. In some units, this capability was organic to the
operating unit; others used attached DS detachments to provide
this capability; still others had no DS capability collocated with
the operating unit but relied on DS companies to provide this
support on an area-coverage basis.

Aviation units were able to sustain high flying hour programs
and high availability rates through various combinations of organ-
izational and DS maintenance capability and considerable backup
support. However, this often resulted in expensive duplication of
tools, test equipment, and trained personnel. For example, the
101st Division had engine mechanics; the 5th Transportation Bat-
talion provided backup support with two maintenance companies
containing these skills; the 142nd Transportation Company of the
34th General Support Group provided more backup with like
skills. Supporting the 142nd was the 610th Transportation
Company (GS) and the Floating Aircraft Maintenance Facility
with its limited depot maintenance facilities. Finally, there was
the CONUS-based US Army Aeronautical Depot Maintenance
Center or factory facilities for engine overhaul. At each of the
in-country levels, many of the same tools and supplies were re-
quired. As the number of maintenance levels increased, the
duplication of tools and supplies became greater.

The cost of providing duplicate tools and test equipment was
largely offset by the specialization the combination afforded. An
engine repairman in an assault helicopter company worked only
on the Huey engines; an engine repairman in an assault support
helicopter company worked only on the Chinook engines. Their
counterparts in the 5th Transportation Battalion or the 34th
Group worked on all types of Army aircraft engines.
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The benefits from specializing in this way were especially sig-
nificant in Vietnam where high turnover and low experience levels
among maintenance personnel were universal problems. Increased
specialization in aircraft types reduced the amount of time
needed to "break-in" a new mechanic and reduced the amount of
effort required for on-the-job training.

Recommendations (Aviation Maintenance Support)*

One-Stop Support. The concept of one-stop service which re-
quired collocating maintenance and supply support, to include
the functional areas of aircraft, avionics and armament, should be
continued to provide adequate support.

Maintenance in Forward Areas. Modular-type components
should be furnished by the supply system in order to facilitate
ease of maintenance in forward areas. Maintenance time would
then be reduced, as well as the number of tools, stock levels, fa-
cilities, and maintenance personnel.

Two Echelon Maintenance. There should be two levels of main-
tenance as follows:

a. The operator level where preventative maintenance, inspec-
tions and trouble shooting and component changes are per-
formed.

b. The support level where all other maintenance is performed
by one unit at a fixed site. Beyond this, the aircraft should
be evacuated.

Vertical Management. Technical maintenance and supply prob-
lems should be managed vertically, that is, from the NICP that
has the primary responsibility for the end-item to the ultimate
user of the end-item.

Computer Support. Improved management techniques to in-
clude a computerized requisitioning system should be imple-
mented. The computers used should be capable of operating on
line or in "real time" in order to be able to process requisitions in
the time period desired.

Centralized Supply Accountability. Centralized accountability
of supply assets, both serviceable and unserviceable, should be
implemented throughout the theater. This goal will be comple-
mented by the use of improved computers. The computer should
be able to identify quantities of supplies at any point in the pipe-
line and have the capacity to cross level in-theater assets.

* These recommendations are quoted verbatim from Reference

No. 31.
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Area Support. An area support maintenance concept should be
continued so as to minimize movement of units as tactical con-
siderations change. This allows a support unit to relocate assets
within its area of responsibility to meet changing tactical re-
quirements.

Supply System Response. The supply system should become
completely responsive to the customer to prevent the customer
from circumventing the system by hoarding parts and abusing
requisitioning priorities.

Direct Delivery Transportation System. A direct delivery trans-
portation system eliminating transshipment points and congested
cargo terminals should be a central feature of any supply system
that supports the quantity of aircraft and the activity rates
characteristic of operations in RVN today.

Future Study and Analysis. A comprehensive study and
analysis should be made by experienced aviation and supply
personnel who have returned from RVN to determine the
support structure and composition for the future.

Supply - General

The decision to establish the AMMC and keep aviation supply
separate from the huge, impartial, routine supply system paid off
handily with improved efficiency, minimum number of float air-
craft and higher operational readiness. The advantages of dedi-
cated aircraft supply through AMMC far outweighed the dis-
advantage of small duplication of low-dollar value items.

The establishment of Red Ball and other Stovepipe procedures
(direct requisitioning) resulted in timely, effective responses to
requirements for aviation supply. Prior to these supply procedures,
the high NORS rates for aircraft was totally incompatible with the
ever-increasing requirements for aviation support of tactical units
in RVN.

Supply Personnel

The personnel problems impairing efficient maintenance also
affected the supply system. A full discussion of the effects of the
rotational policy, inadequately trained personnel, inadequate
CONUS training base and other areas may be found in Logistics
Review, USAR V (1965-1969) (Annex G - Aviation Supply Sys-
tem) obtainable from the Defense Documentation Center (AD
Number 512114L). Because of the many personnel problems,
augmentation by civilian contract personnel was necessary for
accomplishment of the supply mission. Of the 1,892 personnel
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used in FY 70 shown in Table 7 (page 77) 447 (or 23%) were
used to support the aviation supply effort. Other contractual aug-
mentation in the areas of specialized modifications and retrofits
was essential; assistance provided by both DACs and contracted
manufacturers' representatives under the Field Services Repre-
sentatives Program proved invaluable; in-country supply training
provided initially by AVSCOM personnel in the AAMTAP School
at Vung Tau and later by contract was a valuable contribution to
the aviation supply effort.

Supply Materiel

Shortages of packing and preservation material for crating and
shipping of supplies consistently plagued the system. Shortage of
storage bins and substitute material for their construction, along
with inadequate warehouses, also hindered the supply system. The
total lack of electronic computers, initially, and then the installa-
tion of computers with insufficient capacity, reduced the poten-
tial effectiveness of the RVN supply system. The use of electronic
accounting machines (EAM) for AMMC was also a case of re-
quirements estimates being too conservative. Small step increases
in computer capability resulted in less efficient operations as
lines of supply exceeded capacity, and many man-hours were

lost during changeovers.

Supply Facilities

Although plans were made for "tying in" of all aircraft DS
units to AMMC by transceivers and teletypewriters, this was
never accomplished. Many requisitions were either hand-carried
or phoned in to AMMC. This situation resulted in unacceptable
response time and increased errors because of poor telephone
connections. The lack of humidity controlled air-conditioned
facilities for electronic equipment resulted in jammed equipment
and subsequent delay in processing requisitions.

Communications with AVSCOM improved to the point that
almost all problems associated with the long distance removed
were resolved. AVSCOM assumed responsibility for monitoring
and expediting all CONUS supply agency items which affected
aircraft availability. Daily communication by telephone between
AMMC and AVSCOM expedited aviation supply requirements; a
twice-weekly telecommunications service was established between
AVSCOM and the 34th Group whereby hard copy printed data
and problems were transmitted and quick responses obtained;
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electrically transmitted messages were also used extensively.
Liaison conferences between RVN and AVSCOM representatives
were also held as required to negotiate stockage levels of critically
short items. Direct requisitioning procedures and excellent com-
munications channels were the most important factors contribu-
uting to success of the aviation supply system in keeping aircraft
flying in RVN.

The construction of facilities to store and protect aviation
supplies was a constant problem. The lead time between request
for construction and completion was excessive. Self-help pro-
grams were stymied because of inadequate building supplies and
inability to divert critical skills from operational requirements.
Aviation supplies were consequently stored in unprotected out-
side areas where deterioration occurred rapidly in the hot, humid
climate. This type of damage was probably the most formidable
and expensive problem encountered in aviation supply in RVN.

Environmental Effects on Supply

High humidity, sand, mud quagmires, salt air and operation of
aircraft in buffalo grass and jungle tree canopies all combined to
put an extremely high demand on the aviation supply system for
repair parts. Light packing and crating of aircraft parts for air
shipment without water proofing resulted in rust and corrosion
of contents shortly after arrival. Improper packing, crating and
preservation of expensive reparable components returned to over-
haul facilities resulted in the parts being condemned upon arrival
because of deterioration enroute.

The lack of adequate roadnets, railroads and airfields forced
utilization of helicopters for supply missions which would
normally be accomplished by ground transportation vehicles and
fixed-wing aircraft.

Miscellaneous Factors Affecting Supply Support

Perimeter defense provided by supply personnel in the isolated
logistical islands reduced the number of personnel available for
supply operations. Although very few aviation supplies in stock
have been lost as a result of enemy action, the damage inflicted
on aircraft from this cause has increased the load on the supply
system to provide more spare parts.

For the most part, logistics installations were shifted to the
areas of highest aircraft densities to provide more responsive sup-
ply support. The construction of the second depot near Qui
Nhon (Long My Valley), operational in November 1967, was a
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result of that philosophy. When the depot was built, however, it
was not intended that the Army would be active in the northern
I CTZ. When the Americal and 101 st Divisions began operations
there with the accompanying high density of aircraft for airmobile
support, the depot at Qui Nhon was too far removed. Another er-
ror was made in locating the depot too far away (20 miles) from
the closest Air Force airfield through which almost all the supplies
were processed.

Recommendations (Aviation Supply Support) *

One-Stop Support. The one-stop maintenance and supply con-
cept for aircraft in overseas areas should be retained and
improved.

Vertical Management. Intensive vertical management of aircraft
weapons systems must be considered for adoption in a theater of
operation instead of the massive centralized supply concept
which reduces responsive support.

Requisitioning System. The vertical requisitioning system be-
tween the overseas theater weapon systems oriented ICC and the
CONUS NICP (AVSCOM for aviation) responsible for the weapon
system should be adopted. The technique of using commodity
managers in the Army Materiel Management Center in the same
commodity orientation as like managers at the CONUS NICP has
led to working relationships between two individuals who could
expedite prompt action when problems arose.

Personnel. Consideration must be given to lengthening tours
and providing more overlap for replacement personnel to reduce
the lack of continuity in operations. Use of civilian contract
maintenance personnel should continue as long as needed to pro-
vide skilled technicians and job continuity.

Automatic Data Processing. Computers and transceivers of
sufficient capacity should be authorized at each level of supply
to provide for daily transaction cycles and necessary management
information.

Transportation System. A direct delivery transportation sys-
tem that eliminates transshipment points and congested cargo
terminals should also be a central feature of any supply system
which supports the quantity of aircraft and the activity rates
which were characteristic of operations in RVN.

*These recommendations are quoted verbatim from Reference

No. 32.

90



Logistics Offensive

Although many of the logistical techniques being advanced in
the Logistics Offensive Program proposed by LTG Joseph M.
Heiser, Jr.42 had already been incorporated in a dedicated effort
to improve aircraft operational readiness in RVN, a continuing
pursuit of those goals offers great rewards for Army aviation.

Application of the Inventory in Motion principle has resulted
in reducing the pipeline time of turbine engines from thirteen
months to seven months, at a savings of approximately $243.6
million per year. The answer to keeping aircraft engines, com-
ponents, and repair parts inventory in motion lies in the follow-
ing:18

a. Visibility - Knowing where assets are and their condition.
b. Forecasts - Being able to anticipate accurate removal/con-

sumption rates.
c. Transportation - Being able to rapidly transport parts and

components.
d. Overhaul Capability - Being able to reduce time in overhaul.
e. Management - Being able to direct, manage and control indi-

vidual, high-value items.
The Closed Loop/Direct Exchange principle was employed with

the use of SAAM flights for T53/T55 turbine engines. These
flights delivered new or rebuilt turbine engines to RVN and re-

turned with a like number of reparable retrograde engines. This
procedure was so successful with engines that it was expanded to
include total aircraft systems. The latest application of this
principle was the air delivery to RVN of three CH47s aboard an
Air Force C-5A and the retrograde to New Cumberland Army
Depot of three unserviceable CH-47s - all within a 72-hour period
(Figure 32). Assets Control was employed by AVSCOM assuming
responsibility for monitoring and expediting all CONUS repair
parts requirements affecting aircraft.

Planning for implementation of the Maintenance Support Posi-
tive concept is in progress. Every effort will be made to relieve
the combat commanders and frontline units of involved mainte-
nance workloads; modular replacement of engines, components
and accessories at organizational level is being investigated

Continued emphasis on these areas and other objectives of the
Logistics Offensive will enhance our capability to support present
requirements in Vietnam and will insure that contingency avia-
tion logistics requirements in the future will be met in a timely
and effective manner.
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ANNEX A

11th AIR ASSAULT DIVISION (TEST)

Logistical Concepts
The basic maintenance concepts used for support of the I I th

were similar to those used throughout the Army; however, there
were certain concepts which represented distinct departures from
standard maintenance practices. These changes were meant to
enhance the mobility characteristics of division maintenance units
in consonance with the air assault mission of the division. The
major deviation from the normal were as follows:

a. Maintenance echelons were designated as A-B-C levels with
"A" level generally corresponding to organizational, "B" level to
direct support, and "C" level to general support.

b. Work in forward and division base areas was to. be limited,
with extensive repairs accomplished in rear areas. Specifically,
aircraft downtime was limited to four hours in the forward areas
and to 72 hours in the division base area. Work that could not be
accomplished within these time-frames was programmed for
accomplishment at the logistics base (C-level) or by other support
units. The objectives of this concept were to preclude the tie-up
of facilities, tools and personnel in major maintenance projects,
and to insure that aircraft incapable of moving under their own
power would not impede the mobility of division maintenance
units.

c. Repairs in the forward area were oriented to modular and
component replacement with maximum use of maintenance float
equipment.

d. Scheduled inspection requirements were revised with the
objectives of reducing maintenance man-hours required and de-
creasing aircraft downtime. Inspections were also redesignated by
the use of a number system: #1 inspection replaced the "daily,"
#2 replaced the "intermediate," and #3 and #4 inspections re-
placed the "periodic."

e. Airmobile specialist teams from B-level units were scheduled
to assist in repairs at the operating site in lieu of returning aircraft
to the rear. These teams were established to expedite maintenance
and provide organizational units with access to skills, tools and
equipment not carried in their own TOE.

All of these concepts were not carried out in actual practice.
The limitations of the four and 72 hour downtime for aircraft in
forward .and division base areas, respectively, was not often
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feasible. Maintenance float aircraft and quick-change assemblies
and kits of major components were often not available. In most
cases, B-level units were located so close to the units they sup-
ported that airmobile teams were not required. In cases where
they were separated by sufficient distance, teams were provided
by the B-level units on a full-time basis. Generally, airmobile
teams were used only to evacuate to the rear those aircraft in-
capable of movement under their own power.

Comparison - 1 1th AAD vs ROAD33

A study published in September 1965 by the American Power
Jet Company showed the effect that these concepts had on main-
tenance accomplishments. Comparison of data from the 11 th and
similar data from other Army units are hereafter presented.

Utilization:
Table A-1 analyzes utilization of personnel in three principle

phases: pre-maneuver, maneuver, and post-maneuver. This ap-
proach was made to permit separate compilation for comparisons
of periods during which varying operational requirements were
emphasized. The principal objective was to study the effect of
high aircraft utilization on personnel utilization and to determine
if the air assault concept produced major changes in personnel
utilization at the various levels of maintenance.
Technical Assistance:

Technical assistance furnished the 11 th consisted of contract

% of Overtime
Percent Distribution of Total to Total

Regular Man-Hours* Regular
Man-Hours

Productive Total Productive

Indirect Direct Productive Non-Prod Direct Indirect

11 thAirAssault Div:
Pre-Maneuver 26.72 45.01 71.7 28.27 18.6 14.2
Maneuver 30.68 61.36 92.0 7.96 46.6 22.2
Post-Maneuver 19.55 39.00 58.6 41.45 4.5 4.2

ROAD DIVISION 18.10 40.70 58.8 41.20 20.6 12.0
*Total Regular Man-Hours Were Based on a 44-Hour Week.

Table A-1. Man-Hour Distribution, 1 1th AAD, A-Level

Versus ROAD Division.
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technical representatives, some military personnel, and civilian
Army employees.

A large number of new, highly complex aircraft were assigned
to the 11 th, and contract technical support was provided during
early field utilization. Some of these aircraft contained compo-
nents which were new in the Army inventory; e.g., the T55
engines and auxiliary power units in the CH-47. Electronic gear
and R&D equipment installed in the OV-I aircraft required con-
siderable support from various manufacturers. (Items such as the
Decca Navigational System, Doppler System, and a strobe light
system were all supported by contractor personnel.) Approxi-
mately 80 maintenance personnel were provided by Vertol to
support the CH-47 at C-level. Several personnel from Sikorsky
assisted in maintaining CH-54 helicopters.

Modifications:
Modifications applied to some aircraft required a considerable

portion of maintenance man-hours. Tables A-2, A-3, and A-4
describe in percentage ratios the man-hours used for modifica-
tions at each maintenance level (A, B, C) during each of three
major periods.

The major increase in modifications to the CV-2 (Caribou)
during the post-maneuver period resulted from the requirement
to install a reversible-pitch propeller (650 man-hours per aircraft).
Because of the extensive nature of some CV-2 modifications, the
rate of application lagged behind the rate required. This was not
true for any of the other aircraft. The 11 th not only kept pace
but, in most instances, improved the fleet configuration through
modifications applied.

Pre- Post-
Aircraft Maneuver Maneuver Maneuver

Type Period Period Period

OV-1 .31 .04 .33
CV-2B .25 .10 .92
OH-13S 7.72 negl. 3.33
UH-1B 1.79 .10 .53
UH-1D .18 negl. .32
CH-47 7.38 .72 2.11

Table A-2. Modification Man-hours as a Percentage of Total
Maintenance Man-hours (A-Level).
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Pre- Post-
Aircraft Maneuver Maneuver Maneuver
Type Period Period Period

OV-1 9.36 .00 1.74
CV-2B 5.11 .13 22.63
OH-13S 1.61 .88 9.04
UH-1B .18 1.20 15.88
UH-1D .00 .04 12.79
CH-47 40.93 1.69 62.51

Table-A-3. Modification Man-hours as e Percentage of Total
Maintenance Man-hours (B-Level).

Post-
Aircraft Maneuver Maneuver
Type Period Period

OV-1 Negl. 5.02
CV-2B Negl. 26.22
OH-13S 18.75 19.68
UH-1 B 5.88 9.28
UH-1 D 32.58 3.01
CH-47 11.01 6.40

Table A-4. Modification Man-hours as a
Percentage of Total Maintenance
Man-hours (C-Level).

Man-Hour Requirements:
Maintenance man-hours per flying hour during the three princi-

pal periods are compared to worldwide averages for each type
aircraft (Table A-5). The major increase in man-hours during the
post-maneuver period were necessary to accomplish maintenance
deferred during the maneuver period. The high flying hours during
the maneuver period resulted in major inspections and replace-
ment of time-change components. In a further break-out of
man-hour data, it was determined that A-level units generally
accomplished less maintenance than the worldwide averages at
organizational level. This situation reversed at B-level, and at C-
level the rate reversed again. Thus, it is apparent that the A-B-C
level concept resulted in moving maintenance from A-level to B-
level and, to some degree, in the accomplishment of maintenance
at B-level that would normally be done at C-level in other units.
The failure of C-level to accomplish substantial maintenance was
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Maintenance Man-Hours per Flying Hour
S11th AAD M/H per F/H

Aircraft 12 Month Worldwide
Type Pre-Maneuver Maneuver Post-Maneuver Average Average

OV-1 5.3 6.6 9.9 6.4 8.8
CV-2 5.0 4.8 11.1 6.3 11.4
OH-13S 1.9 3.1 6.1 3.4 3.6
UH-1B 2.5 3.6 5.7 3.1 4.2
UH-1D 2.0 2.5 5.3 3.8 -

CH-47A 14.7 12.0 24.4 16.0 -

CH-37B 19.3 10.2 - 16.6 18.0
CH-54A - 12.5 17.8 15.1 -

Table A-5. Maintenance Man-Hours Per Flying Hour
(All Levels of Maintenance).

a reversal of the concept of moving maintenance to the rear from
both the forward and division areas. The failure of C-level to
accomplish its prescribed work was the result of several factors
including:

a. Lack of enforcement - or feasibility - of the four hour and
72 hours downtime rules.

b. Equipping of B-level units as well or better than the C-level
units to accomplish maintenance.

c. Late activation of the C-level unit.
Parts Consumption:

In comparing total parts consumption at all levels of mainte-
nance, there appears to be no major difference between the 11 th
and other units worldwide. In the area of expendable parts usage,
the worldwide average is somewhat higher than the 11 th. (The
CH-47 had major problems with several subsystems, resulting in
very high removal rates.)

Supply:
The requisitioning and supply procedures used by the 11 th

were generally consistent with Army standards except for some
adjustments to meet the high mobility requirements of the con-
cept. Levels of supply maintained by various organizational units
were kept at a minimum consistent with mission objectives:

a. A-level PLL provided three days of supply based on demand
data plus combat essential stockage.

b. B-level ASL was comprised of demand-supported and mis-
sion-essential items. Requisition objective was five days on hand
plus ten days order and shipping time.
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c. C-level ASL consisted of demand-supported items, with the
requisition objective set at 15 days supply on hand and eight days
order and shipping time.
The major differences between the 11 th supply procedures and
those used by other Army units were the identity of the mainte-
nance and supply channels and the reduced stockage objectives
at A and B levels.

Supply Support Effectiveness:
Table A-6 compares the demand accommodation rates of A-

level with ROAD units. At no time did demand accommodation
rates reach 50% of requisitions submitted. At the highest rate,
less than half of the requisitions matching the ASL could be met
from stock. This indicates an inadequacy in the basis on which
the PLLs were prepared and the inability of the system to support
the limited levels authorized.

Demand accommodation rates would be improved and the in-
cidence of zero balances reduced by using a single, packaged PLL
for all aircraft oi a given type. Construction of such a PLL should

Typical I 1th AAD Units'1 ROAD Division Units2

Sep-Nov Apr-Jun Jun--Sep Feb-Jun
Category 1964 1965 1964 1965

Total Nomber of
Requisitions
Received 1465 1388 1157 764

No. of Requisitions
on PLL 675 603 635 320

No. of Requisitions
not on PLL 790 785 522 444

% Demand
Accommodation 46 44 56 42

% Requisitions Filled 22 9 7 5

11 1th AAD Units Represented Operate: OV-1, UH-1 B, OH-13S. UH-1 D,
CH-37 8 Aircraft.

2 ROAD Division Units Represented Operate: OV. i, L H.1 B, 13,

CH-34 Aircraft.

Table A-6. Demand Accommodation (A-level) Versus
ROAD Division Units.
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be based on a broad range of demand history rather than on indi-
vidual histories accumulated by small units.

As was found in the assessment of PLLs, consideration should
be given to establishing packaged and stabilized ASLs. Table A-7
compares the effectiveness of B-level operations with typical DS
operations in the ROAD Division.

Category 1 1th AAD ROAD Division

Number of Requisitions
Received 68,557 906

Number of Requisitions
for ASL Items 35,490 360

% Demand Accommodations 52 40

Number of Requisitions Filled 15,574 259

Total Requisitions Filled 23 28

Table A-7. Comparative Demand Accommodation/Satisfaction

Rates (B-level) Versus ROAD Division.

EDPs:
Table A-8 compares the age of outstanding EDP requisitions.

As can be seen, the rate increased for the I I th during the post-
maneuver period, approaching the rate indicated for the ROAD
Division.

Summary:
Aircraft flying hours generally exceeded the worldwide aver-

ages for comparable aircraft (Table A-9). The scheduled inspec-
tion system required more man-hours to accomplish than the
system used by other units. Total maintenance man-hours per
flying hour were lower in almost every instance than the world-
wide averages (Table A- 10).

Maintenance was centered at the B-level with corresponding
reductions at A- and C-levels as compared to other Army units.
The principal reduction was at the C-level, and the magnitude of
reduction indicates the need for further study to determine the
proper role of C-level maintenance units and the appropriate
personnel and equipment requirements.

Revisions to ASLs at B-level occurred frequently, and order
and shipping time for added items resulted in high level of zero
balances; deletions resulted in high level of excesses. Consequently,
although ASL changes were based on demand patterns, the
ability to meet demands did not increase as a result of these
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1 Ith AAD - (61 1th Bn) ROAD Division

Category Maneuver Post-Maneuver Maneuver Post-Maneuver

Total EDPs 1539 1561 1606

% Over 15 Days 21 30 36

% Over 30 Days 8 14 17

Table A-8. Age of Outstanding EDP Requisitions, 61 1th Maintenance
Battalion Versus ROAD Division.

TY pe 1 1th AAD

Aircraft Pre-Maneuver Maneuver Post Maneuver Worldwide

OV- 1 31 70 26 16
CV-2 62 177 52 38
OH-13S 23 71 13 12
UH-1 B 32 68 26 31
UH-1D 50 84 29
CH-37 21 57 15
CH-47 14 53 8 -

Table A-9. Flying Hours PerAircraft Per Month,
11th AAD Versus Worldwide Average:

Type 1 lth AAD

Aircraft Pre-Maneuver Maneuver Post Maneuver Worldwide

OV-1 5.3 6.6 9.9 8.8
CV-2 5.0 4.8 11.1 11.4
OH-13S 1.9 3.1 6.1 3.6
UH-1B 2.5 3.6 5.7 4.2
UH-1D 2.0 2.5 5.3

CH-47A 14.7 12.0 24.4 --

CH-37B 19.3 10.2 - 18.0

Table A-10. Total Maintenance Man-hours Per Flying Hour,
1 1th AAD Versus Worldwide.

changes. A stabili;ed ASL with changes made at less frequent in-
tervals would have been more effective.

Although PLLs were based on unit demand history, the base
was too small to be statistically sound. Packaging PLLs based
upon demands experienced by several units for a larger number
of aircraft would have produced a PLL capable of meeting a
higher percentage of demands.
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