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FOREWORD 

This history traces the development of helicopters in the Marine Corps from 1962 to 1973 and is the 
second in a series of two volumes which between them cover the story of Marines and helicopters from 1946 
to the present. In the period covered by this volume, the Marines at last acquired helicopters fully capable 
of carrying out an amphibious vertical assault, and they further elaborated their helicopter doctrines and 
tactics. In the Vietnam war, pilots and machines met and surmounted the test of actual combat. The docu
mentary basis for this monograph was primarily the official records of the Marine Corps and Navy Depart
ment, but considerable use was made of interviews and correspondence with key individuals involved in all 
phases of helicopter development. 

The author, Lieutenant Colonel William R. (Bob) Fails, USMC (Ret), received his Bachelor of Arts 
degree in English from Hiram College, Hiram, Ohio, and his Master of Business Administration in Financial 
Management from The George Washington University, Washington, D.C. His Marine Corps aviation expe
rience includes tours with fixed-wing fighter and attack squadrons, as a flight instructor, and as a helicopter 
pilot and aircraft maintenance officer. He served in Vietnam in 1965-66 with HMM-263 and again in 1970-
71 as S-4 of MAG-16 and facility manager for Marble Mountain Airfield. He came to the History and Mu
seums Division in 1973 from the 34th MAU in the Mediterranean, in which he had been Executive Officer. 
Now retired, Lieutenant Colonel Fails resides and works in Tempe, Arizona. 

Comment copies of the manuscript for this volume were sent to many individuals involved with both 
the conceptual and operational aspects of Marine helicopter development. In association with Lieutenant 
Colonel Fails, Dr. Graham A. Cosmas incorporated these comments and edited the manuscript for printing. 
Dr. Cosmas received his PhD degree in history from the University of Wisconsin and joined the staff of the 
History and Museums Division in December 1973 after teaching at the University of Texas and the Uni
versity of Guam. 

The History and Museums Division welcomes any comments on the narrative and additional information 
or illustrations which might enhance a future edition. 

Reviewed and approved: 
1 May 1978 

Ill 

E. H. SIMMONS 
Brigadier General, U.S. Marine Corps (Ret) 

Director of Marine Corps History and Museums 





PREFACE 

One of the most pervasive characteristics of man is hindsight. It masquerades under many guises: Mon
day morning quarterbacking, second guessing, and historical writing. When viewed through time, the past 
becomes distorted. Problems seem simpler, the choices more clear, and the conditions less complex than 
those of the present. The men who played a part become more heroic or more villainous than they were in 
life. 

This volume is an attempt to portray accurately the difficulties faced and the obstacles conquered by the 
men who developed helicopters in the Marine Corps, so that the Marines of today and the future may meet 
the challenges of their own times with the same dedication as their predecessors. 

The men who developed helicopters in the Marine Corps had nothing more to rely on than their knowl
edge of what had preceded them, intelligence liberally used, and both mental and physical courage. The 
present-day Marine will be well served if he applies nothing more. 

This volume is no more the product of one man than is the development of helicopters in the Marine 
Corps. While the final responsibility must rest squarely on the shoulders of the author, many others were in
volved. It is impossible to acknowledge all who gave assistance, but special mention has to be made of a few. 
First there was Henry I. Shaw, Jr, Chief Historian of the Histories and Museums Division at Headquarters 
Marine Corps. His many hours of counsel, advice, and encouragement in large measure determined the form 
and thrust of the book. Dr. Graham A. Cosmas, who edited the book for publication and, with me, incorpo
rated the comments of reviewers, was a welcome and expert colleague. Lee M. Pearson, Historian for the Na
val Air Systems Command, and his able assistant, M. Frances Mattingly, provided a large amount of 
material. So did Elsie L. T. Goins of the Aviation History Office, Deputy Chief of Naval Operations (Air 
Warfare). Major John C. Short and his staff of the division's Historical Reference Section had unlimited 
patience as I researched through their files. 

Many Marines aided me. Major Gary L. Telfer, a ground officer, read many of the technical sections 
for understandability. Always on the lookout for information were Lieutenant Colonels Alvah J. Ketter
ing, Robert K. Goforth, William C. Ryan III, and Majors Robert M. Rose and William C. Cowperthwait. 
My special appreciation goes to Colonel David A. Spurlock who always found time in his hyper-busy sched
ule to explain technical details or provide documents from his own files. His help was invaluable. 

Mrs. Keith B. McCutcheon made available to the Marine Corps many of the personal papers of Gen
eral McCutcheon. They were a great help to me, and will be mandatory for any future research into the his
tory of Marine Corps aviation. 

Typing and typesetting were completed by Miss Catherine A. Stoll, layout and charts by Gunnery Ser
geant Paul A. Lloyd, and production editorial work by Mr. Paul D. Johnston. 

Finally I would like to express my deep and personal appreciation to a Marine who will never read 
the book: Major Bernard (Bernie) R. Terhorst. On 19 April 1969, while on his second tour in Vietnam, 
he piloted a helicopter on a night medical evacuation flight. The aircraft was hit by intense fire from the 
enemy. All on board perished. Major Terhorst was survived by his wife, Barbara, and six children. He and 
all the other helicopter pilots and crew members who gave their lives for their fellow men, and their fami
lies, were the ultimate inspiration for this book. 

W.R. FAILS 
Lieutenant Colonel, U.S. Marine Corps (Ret.) 
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CHAPTER ONE 

THE LAST CONCERT 

New Year's Day 1962 

New Year's Day 1962 dawned cold and bleak in 
Washington, D.C. The sky remained overcast and the 
temperature hovered just above freezing. As most of 
the residents slept away the revelries of the night be
fore, in a full block of staid but substantial brick build
ings located in the southeast section of the city there 
was a flurry of activity. 

For almost 100 years, every New Year's morning 
the United States Marine Band had staged a well
rehearsed, impromptu concert for the Commandant. 
Each Commandant had responded, appearing suitably 
surprised even though he had spent some effort get
ting dressed in the required formal uniform. At the 
conclusion of the ritual the band always was invited 
into the Commandant's House to share with visitors 
and guests a cup of hot punch. The first of January 
1962 was no exception. 

At exactly 1045, Lieutenant Colonel Albert F. 
Schoepper, director and a veteran of 18 years service 
with the band, two assistant directors, the drum major 
and 78 members assembled on the north side of the 
parade ground directly in front of the Commandant's 
House. Fifteen minutes later as the musicians began 
their serenade with "Fanfare," General David M. 
Shoup, Commandant of the Marine Corps (CMC) 
stepped out the door looking "suitably surprised." 1 

The four interconnected stars of his rank covered 
the shoulders of his blue uniform, and at the top of 
the rows of ribbons denoting a total of 22 awards was 
the unmistakable pale blue background and white stars 
of the Medal of Honor. He had won it for his leader
ship in the battle for Betio Island of the Tarawa Atoll 
in November 1943. On 12 August 1959, as a major 
general commanding the Recruit Depot at Parris Is
land, S.C., he had been nominated to the top position 
in the Marine Corps by President Dwight D. Eisen
hower. In so doing, the President had departed from 
previous tradition and had reached below almost a 
dozen other candidates who were senior to General 

Shoup; but the confirmation was given quickly and 
now he was listening to his third New Year's Day con
cert as the CMC. 

USMC Photo A408673 

General David M. Shoup, 22d Commandant of the 
Marine Corps. During his term of office, Marine 
helicopter forces were committed in the Cuban missile 
crisis and in aid of the South Vietnamese. 

I 
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At the conclusion of the program, Lieutenant Col
onel Schoepper made a short speech and the CMC re
sponded. Then all adjourned to the punch bowl where 
they were joined by other members of the band who 
had not participated in the ceremony.2 

Of the Marines and their guests gathered that day 
few could have foreseen that this would be the last 
New Year's Day for 11 years in which Marines were 
not engaged in battle. Fewer still could have known 
that the first major Marine unit to be committed to 
combat would be a helicopter squadron and that one 
of the last to be withdrawn also would be a helicopter 
squadron. 

Helicopters in the Marine Corps had come a long 
way since the first two had been delivered 9 February 
1948. At the time, those two fragile Sikorsky-built ob
servation helicopters, designated HO3Ss, represented a 
total combined capacity of just six passengers-pro
vided conditions for flight were absolutely ideal, which 
they seldom were.* 

Marine Helicopters Around The World 

Fourteen years later, the Marine Corps had 341 heli
copters of all types. s Over half of them, a total of 196, 
were assigned to Aircraft, Fleet Marine Force, Pacific 
(AirFMFPac). Unlike the Atlantic Fleet Marine Force 
(FMFLant), aviation units in the Pacific were a separ
ate command from the rest of the Marine units. Not 
until 1 July 1965 would the two be consolidated and 
Major General Avery R. Kier's AirFMFPac merged 
with FMFPac. General Kier, a pilot with one of the 
first Marine Reserve Squadrons at Minneapolis in the 
1930s, became deputy commander of the consolidated 
forces under Lieutenant General Victor H. Krulak. 4 

Marine Aircraft Group (MAG) 16, with 64 heli
copters, was based at the Marine Corps Air Facility 
(MCAF), Futema, Okinawa. The newest of all Marine 
helicopter fields, Futema had been built by Navy con
struction battalions (CBs) and opened in 1960. In 
numbers of units, MAG 16 was the smallest of all heli-

* For a complete history of the early development of heli
copters in the Marine Corps, see: LtCol Eugene W. Rawlins, 
Marines and Helicopters, 1946----1962 (Washington: His
tory and Museums Division, Headquarters, U.S. Marine Corps, 
1977). Unless otherwise noted, all data for helicopters author
ized or on hand is taken from the Marine Corps Aviation 
Status Board Photograph for the month indicated. In a few 
instances, aircraft technically possessed are not included in the 
statistics. The numbers are insignificant and the variety of 
circumstances is large; such as aircraft loaned to other services 
and aircraft on bailment (lease) to the manufacturers for 
special tests or modifications. The status board does include, 
however, aircraft assigned to a unit but undergoing overhaul 
and repair (O&R) or progressive aircraft rework (PAR). 

copter groups. Other than the normal Headquarters 
and Maintenance Squadron (H&MS) 16 and the Ma
rine Air Base Squadron (MABS) 16, it had only three 
tactical squadrons. Marine Observation Squadron 
(VMO) 2 had a mixture of helicopters and small fixed
wing aircraft. There were two light transport squad
rons: HMRL--261 and -362. On New Year's Day 1962, 
the latter was temporarily deployed on board the USS 
Princeton (LPH 5), an amphibious assault ship. 
HMM-362 soon would have a rendezvous with history. 

The only helicopter squadron in AirFMFPac not 
part of a helicopter group was HMRL--161 at Kaneohe, 
Hawaii. It was attached to ~hat was otherwise an ex
clusively fixed-wing group, MAG-13, and with 16 heli
copters provided the vertical lift capability for the 1st 
Marine Brigade. 

On the west coast of the United States, about 25 
miles south of Los Angeles at Marine Corps Air Sta
tion (MCAS), Santa Ana was another unit of Air
FMFPac. MAG-36 consisted of a H&MS and a MABS, 
four light transport squadrons ) HMRLs-163, -361, 
-363, and -364), and one medium transport squadron, 
HMRM- 462, for a total of 105 helicopters; and, 40 
miles further south at MCAF, Camp Pendleton, VMO-
6 had 11 more plus a complement of fixed-wing ob
servation aircraft. 

Fleet Marine Force, Atlantic had concentrated all 
its helicopter capability at MCAF, New River, North 
Carolina, at the edge of the sprawling Camp Lejeune 
complex. There, under MAG-26, were a H&MS and 
MABS, VMO-1, HMRLs-162, -262, -263, and -264, 
and HMRM-461 for an aggregate of 108 machine5. 

One helicopter squadron, not a part of the Fleet 
Marine Force, was Marine Helicopter Squadron 
(HMX) 1 at MCAS Quantico, Virginia. It had a dual 
mission. Its historic role in the Marine Corps, ever 
since it was commissioned under the command of 
Colonel Edward C. Dyer on 1 December 194 7, had 
been the "development of helicopter tactics, techniques 
and equioment for the landing force operation." 

Beginning in September 1957, however, it had added 
another assignment: that of providing special heli
copter flights to high-ranking officials in the federal 
government. This became known as "the Presidential 
mission." To accomplish both of these tasks, HMX-1 
was assigned a total of 26 helicopters representing five 
different types. 

Finally, 11 obsolete helicopters were assigned to 
fixed-wing air stations to act as search and rescue 
(SAR) aircraft in the event of an emergency. 

At the time, the designation of the squadrons as to 
"light" or "medium" more accurately reflected earlier 
hopes of the planners than the actual comparative lift 
capability of the available helicopters. Before the end 
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of the year, the hard facts would be accepted and what 
had been a "light" squadron became a "medium." Like
wise the "mediums" were redesignated "heavies." " 
Also the individual aircraft were to change designations 
when in July the Department of Defense directed a 
system of identifying aircraft which was the same for 
all military services. 6 * 

The Marine Corps helicopters in 1962 represented 
six different types, only three of which were in use in 
any significant number by tactical squadrons. All 
types, however, flew in response to the same laws of 
aerodynamics. 

Helicopters ARE Different 

The thing is, helicopters are different from planes. 
An airplane by its nature wants to Ay and if not inter
fered with too strongly hy unusual events or by a 
deliberately incompetent pilot, it will Ay. 

A helicopter does not want to Ay. It is maintained in 
the air by a variety of forces and controls, working in 
opposition to each other; and if there is any disturbance 
in the delicate balance, the helicopter stops flying im
mediately and disastrously. There is no such thing as 
a gliding helicopter. 

This is why being a helicopter pilot is so different 
from being an airplane pilot; and why, in generality, 
airplane pilots are open, clear-eyed, buoyant extroverts 
and helicopter pilots are brooders, introspective antici-
pators of trouble. -

They know if anything bad has not happened, it is 
about to. 

Harry Reasoner 
ABC Evening News 
16 February, 1971 7 

Mr. Reasoner, a news commentator, may not have 
been aware fully of the technical details of why a heli
copter did not want to fly, but he described the prob
lem accurately. A lack of appreciation for just what 
a helicopter could-and could not-do often created 
:misunderstandings. It was the source of numerous 
myths. The design and employment of helicopters were 
completely dominated by their aerodynamics. Thus, 
any understanding of the development of helicopters 
must start with some knowledge of the basic character
istics. Three are particularly important. The first is the 
inherent instability of a helicopter. 

Given a suitable shape, any aerodynamic body will 
create lift as the air flows around it. It makes abso
lutely no difference if the shape is a wing, a propeller, 
or a rotor blade. The faster the speed of the air, the 
more lift generated. The forces, however, do not in
crease uniformly. 

An airplane which accelerates from 100 to 300 miles 
per hour (mph) does not triple the amount of lift from 
the wings. The increase is nine-fold, for lift is created 

* See "Standard Aircraft Characteristics," p. 189. 

by the "square" of the velocity of the air. ( 100 X 100 
versus 300 X 300). A small change in speed, obviously, 
creates a disproportionate difference. In a fixed-wing 
aircraft, with both wings firmly attached to the air
plane and moving through the air at the same speed, 
this is no problem. There is no difficulty with a heli
copter either as long as the machine is in a hover in 
calm air. In such a case, the rotor blades are passing 
through the air at the same speed at all points around 
the aircraft. But when a helicopter begins to move for
ward, the conditions change rapidly. Now as the rotor 
blade begins to sweep forward to the front of the air
craft, the forward speed of the helicopter is added to 
the velocity of the air. Conversely, as the blade retreats 
from the front, the velocity is subtracted. The amount 
of lift generated on opposite sides of the helicopter is 
drastically out of balance. This disparity of lift was a 
major stumbling block to the design of helicopters. 
Several solutions were proposed. The most common 
was to install two rotors which turned in opposite di
rections. In forward flight portions of each were always 
spinning into the wind, and equal portions turning 
away from the wind. There was a balance of lift, but 
two rotors usually turned out to be a complicated and 
expensive solution. 

There were other methods. Igor Sikorsky's rightful 
claim to be the inventor of the first successful heli
copter in the western hemisphere is based on his de
velopment of a method for equalizing lift on both sides 
of the aircraft using a single lifting rotor. As his rotor 
blades moved around the helicopter, they automatically 
changed pitch, flexed, twisted, and even adjusted speed 
so that no matter where they were in relation to the 
wind, they produced the same amount of lift. The result 
is termed a "fully articulated" rotor head. Modifica
tions to Sikorsky's basic invention have provided the 
basis for rotors by most other manufacturers. A fully 
articulated rotor system, however, has one serious 
drawback. It results in an aircraft that is completely 
unstable. 

The difference in stability between a helicopter and 
a fixed-wing aircraft is often compared to a child's 
swing which is hung by steel rods. If it is pushed from 
its normal motionless position and then left alone, the 
swing will sooner or later of its own accord stop ex
actly where it was originally. The stability of a fixed 
wing is similar. A helicopter, however, is like the same 
swing, only this time balanced upside down. If dis
turbed it will fall away from where it was with ever 
increasing speed and will never attempt to return to its 
original position. 

To an outside observer a helicopter's instability 
seems impossible. The whirling rotor blades very much 
appear to resemble a giant gyroscope-one of the most 
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stable devices known. What is seen as a smooth blur, 
though, is each individual blade moving, twisting, and 
changing speed to adjust constantly for the differences 
of lift created by the wind. To demonstrate this phe
nomenon, cameras have been mounted on a rotor blade 
and after carefully counterbalancing the others, the 
helicopter flown. The resulting movie indicates, not the 
rigid structure of a gyroscope, but what most observers 
describe as a "writhing wet noodle." 8 

It is somewhat as if an airline pilot were flying a jet 
liner that had wings made of rubber which constantly 
changed shape without his knowledge. Sikorsky's solu
tion to the difference in the amount of lift generated 
on opposite sides of a helicopter is the ultimate source 
of its instability and vibration. 

Designers, engineers, and manufacturers devised a 
number of systems to compensate for the lack of stabil
ity. Most utilized a combination of sensors, electronics, 
and hydraulic controls. By the late 1960s considerable 
progress had been made and further refinements were 
being incorporated into new helicopters. 

Brigadier General Jay W. Hubbard, in 1972, had 
occasion to evaluate the latest developments. General 
Hubbard, a platoon commander in the 2d Raider Bat
talion during World War II and one of the more ex
uberant fighter pilots in the Marine Corps, was at this 
time commanding general of the 4th Marine Aircraft 
Wing and Marine Air Reserve Training Command. As 
some of his units were scheduled to receive new jet
powered helicopters, he completed a familiarization 
course in the CH-46F. Later he described the results: 

The stability problems that confronted hel-icopter de
signers brought out the very best technology as tough 
engineering problems always seem to do. It was par
ticularly impressive to me ... to find that the basic 
trim system in some of our modern helicopters actually 
amounted to .an autopilot. I've also been impressed by 
both stability and control that first line helicopters 
demonstrate through a wide airspeed envelope-like fly
ing from zero to 170 knots. It occurs to me that fixed 
wing flight control technology might welcome some engi
neers from the rotor community.° 

In spite of the improvements in handling character
istics brought about by the sophisticated systems, heli
copters are still basically no different than the first 
machines. They remain unstable. Many test pilots con
sider the electronic systems as "just so much cosmetic 
window dressing." 10 The fact is constantly brought 
home to Marines who fly helicopters. Periodically they 
must demonstrate to an inspector their proficiency in 
flying with all the stability systems turned off. In most 
machines the smallest movement will induce an ever 
increasing swing away from the conditions which pre
vailed before. If the nose of the aircraft deviates ever 

so slightly from the intended direction of flight, only 
the most delicate and precise reaction from the pilot 
will prevent it from moving even f~rther askew. Even 
with clear skies and an unencumbered view of the 
ground, a helicopter without stability systems chal
lenges the very best of pilots. At night or on instru
ments such flight is seemingly impossible. 

Another unique characteristic of a helicopter is 
termed ground effect. A helicopter rapidly loses effi
ciency as the air becomes thinner, whether due to an 
increase in altitude or temperature. The reverse is true 
also. Under certain circumstances, the rotor can create 
an artificially dense cushion of air and its lifting abil
ity is dramatically increased. This occurs as the air
craft is close to the ground. The effect is first noticeable 
when the rotors are at the same altitude as their diam
eter and continues to intensify until the helicopter lands. 
The down wash from the rotor · literally packs the 
air under the helicopter and as the aircraft flies in this 
mass of "thick" air the blades greatly increase their ef
ficiency. A pilot, therefore, finds that it takes less power 
from the engines to fly at 10 feet than at 100. 

Ground effect, however, is present only under specific 
conditions. The helicopter must be in a hover or mov
ing very slowly. Otherwise it will slide right off the 
top of the cushion and derive no benefit. The effect is 
present only when there is a steady wind. If it is gusty 
from any direction, particularly from the side, it will 
blow parts of the ground cushion out from under the 
aircraft. 

The surface under the helicopter must be relatively 
smooth. Otherwise the rotor wash breaks up into a 
chaos of turbulence. Unless the landing zone is level 
and the wind steady, the pilot finds ground effect build
ing up momentarily on one side of the aircraft, only to 
disappear and be created somewhere else for an instant. 
It makes a smooth landing impossible. The result is 
much like a sportsman trying to bring his fishing skiff 
to a perfect docking while bobbing in a fierce storm. 

One more phenomenon associated with helicopters is 
translational lift. As the aircraft is picking up forward 
speed and passes through approximately 15-20 knots, 
there is a sudden decrease in the amount of power re
quired to fly. On landing just the reverse occurs and 
once the helicopter slows below the critical speed, addi
tional power must be added to maintain flight. 

The aerodynamic forces which create this paradox 
are exceedingly complex, but basically involve the rela
tive direction of the wind over the rotor blades. It was 
an attempt to exploit more fully the advantages of 
translational lift that resulted in the death of the first 
Marine ever officially designated as a helicopter 
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pilot,* Major Armond H. DeLalio, who received the 
certification on 8 August 1946 after completing train
ing with the U.S. Navy. He followed 15 Navy aviators 
who had qualified earlier.11 H 

In 1952, DeLalio, then a lieutenant colonel, was con
ducting tests at the Naval Air Test Center (NATC), 
Patuxent River, Maryland, on jet-assisted takeoffs 
(JATO)· for helicopters. Rockets had been mounted 
on a HRS-1 model helicopter. When fired, they rapid
ly accelerated the helicopter to a speed above transla
tional lift. Many problems had been encountered, the 
most serious of which was "afterburning effect in 
which a large part of the helicopter is engulfed in a 
sheet of flame for a short time. The hot gases of the 
JATO bottle are near to and directed at the runway 
or ground. Good sized stones are thrown back at the 
main and tail rotor systems. In the field grass fires 
would result." 13 

With the tests over 90 percent complete, on 5 Jan
uary 1952 one of the rockets broke loose, causing an 
explosion and fire which killed Lieutenant Colonel De
Lalio.14 Seven months after the accident, the Bureau 
of Aeronautics recommended that the JATO project, 
which had lain dormant after DeLalio's death, be can
celled. Colonel Edward C. Dyer, head of aviation plans 
at Headquarters Marine Corps, agreed. 1

G Further ef
forts to provide extra power for a helicopter below the 
speed of translational lift were shifted to small rocket 
motors attached to the ends of the main lifting rotor 
blades.16 

Helicopter pilots quickly learn to take advantage of 
both ground effect and translational lift whenever they 
can. If takeoff is to be made from an open field and 
the load is heavy, the pilot will raise the helicopter into 
a very low hover taking full benefit from the dense air 
in the rotor wash. By starting forward very slowly and 
keeping the cushion under the aircraft he can acceler
ate until translational lift is reached and then begin to 
climb. Likewise on landing, sufficient speed is main
tained to keep translational lift until the helicopter is 
low enough to enter ground effect. 

In either case the helicopter can lift extra heavy 
loads. If neither condition is present, the ability is 
greatly reduced. This was the cause of some serious 
misunderstandings. For Marines unaware of these 
characteristics, it was difficult to believe that a heli-

* Major General Marion E. Carl is generally credited with 
being the first Marine to learn how to fly helicopters in July 
1945. It was not until some years later, however, that he was 
officially designated.12 

* ~ The first naval aviator designated a helicopter pilot was 
Commander William G. Knapp, USN, who received the cer
tification on 15 April 1944. He retired from the Navy in 1957 
and .after a long illness died in the Bethesda Na val Hospital 
in 1965. 

copter pilot could lift a large load from an open field 
where both translational lift and ground effect were 
present and yet could not hover 100 feet in the 
air to deliver the cargo to a small, rocky mountain top 
landing zone. 

The "Huss" 

Regardless of their aerodynamic problems, helicop
ters had become a vital part of the Marine air-grnund 
team, and each machine had a portion of the overall 
amphibious assault mission to accomplish. By far the 
most common Marine helicopter in 1962 was the 
Sikorsky-built HUS (UH-34D) with 225 aircraft as
signed11. It had arrived at this preeminent position al
most by accident. The H-34 series had been purchased 
by the military initially as an anti-submarine helicopter 
for the Navy and was originally designated the HSS-1 
(SH-34). This particular design was an outgrowth of 
even earlier models of Sikorsky helicopters, most par
ticularly the HRS-3 (CH-19), which had provided the 
Marine Corps with much of its helicopter lift capability 
in the early- and mid-50s. The HSS-1 had made its 
maiden flight on 8 March 1954 and had been quickly 
put into service for anti-submarine warfare.18 * 

While the Navy was developing the SH-34, the Ma
rine Corps was concentrating almost exclusively on 
much larger helicopters and showed limited interest 
in such a machine. It could be used, however, for 
minor utility missions and on 1 April 1955 General 
Lemuel C. Shepherd, Jr., then the Commandant of the 
Marine Corps, wrote to the Chief of Naval Operations 
(CNO) requesting that 90 such helicopters be procured 
to "rapidly shuttle supplies to forward elements, to 
execute tactical movements of small units and to 
evacuate battle casualties." 19 Though the Marines did 
not get 90, they did receive approval and funding for 
45. 

Production of a utility version of the SH-34 was a 
relatively simple process which involved removing the 
equipment for anti-submarine operations, strengthening 
the cabin floor, and installing cargo tie-down rings. 
This new model had its first flight in January 1957 
and because the modifications from the SH-34 were so 
slight, formal tests at the NATC Patuxent were not 
necessary.20 

The first one was delivered to tactical units on 13 
February the same year and by the end of the month, 
HMRlr-261, commanded by Lieutenant Colonel Rich
ard J. Flynn, Jr., had four on hand at New River and 

* Until September 1962, this aircraft was designated the 
HUS-I; after that date it became the UH-34. The latter 
designation will be used throughout this volume. 
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USMC Photo Al49001 
From 1957 to the mid-1960s, the UH-34 made up the backbone of the vertical lift capability of the Marine 
Corps. This aircraft is participating in training operations on board the USS Tripoli off the California coast 
in January 1967. 

Lieutenant Colonel William F. Mitchell, who had taken 
command of HMRL-363 but a week earlier, had three 
more at Santa Ana. One additional UH-34D was as
signed to HMX-1 at Quantico.~1 

From this almost accidental beginning, the UH-34 
was to emerge as the mainstay of Marine Corps heli
copters until 1968 and was to bea:r much of the brunt 
of combat in Southeast Asia for the first six years of 
the war. 

Within a year of General Shepherd's requesting 
procurement of the limited number of HR-34s, and 
even before they were first introduced into tactical 
units, the requirement gained new urgency. The design 
and production of large assault helicopters continued 
to encounter technical difficulties, and it appeared that 
their introduction into the Marine Corps could be long 
delayed. The problem was recognized in May 1956 
when Lieutenant General Vernon E. Megee, Assistant 
Commandant, gave his approval to a G-3 study which 
shifted priority to procuring increased numbers of H-
34s as an interim helicopter until the true "heavies" 
could be produced in sufficient quantities.~~ Thus the 
Marine Corps became increasingly committed to the 
UH-34. 

Like all Sikorsky designs, the UH-34 had a single 
main lifting rotor, 56 feet in diameter, with a smaller 
9 foot, 6 inch anti-torque rotor on the tail pylon. All 

the blades were constructed entirely of metal, a devel
opment still not universally accepted in 1957. The main 
ones had a leading edge formed of a hollow steel "spar" 
providing the bulk of the structural strength and light
er "pockets" bonded to the rear of the spar to provide 
aerodynamic lifting surfaces. These main blades could 
be folded to permit operations on aircraft carriers and 
LPHs. The folding operation was a simple manual one 
in which a mechanic unscrewed a large locking bolt at 
the point where each main blade attached to the rotor 
head allowing the blade to pivot to the rear. Other 
crewmen attached a long crutch to the end of the blade 
and lowered it into racks that were temporarily in
stalled over the fuselage of the helicopter. To unfold, 
the mechanics merely reversed the procedure with an 
additional step of inserting a safety wire through the 
locking bolt to prevent it from vibrating loose in flight. 
The rear anti-torque rotor did not fold. Instead the 
entire tail pylon could be unlocked and rotated 180 
degrees until it was parallel to the left side of the fuse
lage directly in front of its extended position. 

With both the main blades and the tail pylon folded, 
the dimensions of the aircraft were reduced from an 
extreme length of 65. 7 feet to a modest 37 feet and the 
width from 56 feet to slightly more than 14 feet. It was 
then easy to move the airplanes on the ship's elevators 
or pack them tightly on the hanger and flight decks. 
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The engine was a Wright R-1820-84 which could 
produce up to 1525 horsepower. s:• This nine-cylinder 
workhorse was a slight modification of one that had 
been in wide use for a number of years in both com
mercial and military aircraft of all types. Mounted 
as it was in the very front of the aircraft behind 
large nose (dam shell) doors, it was comparatively 
easy for the mechanics to work on. It did require, 
however, careful coordination on the part of the pilot 
not to exceed its limitations. The UH-34 had a full 
set of controls for both the pilot and a co-pilot, who 
sat above and behind the engine and just forward 
of the main transmission. 1'" 

All helicopters such as the UH-34 that have but a 
single main lifting rotor possess a similar character
istic. They are very sensitive to the placement of their 
load as near as possible to the center of gravity of the 
aircraft. If the load is placed beyond rather riarrow 
limitations, the amount of control the pilot has over 
adjusting the angle of the rotor to make turns and 
other maneuvers is restricted and the helicopter cannot 
fly. Thus the troop compartment of the UH-34 was 
placed directly under the main transmission and rotor, 
with the pilots and engine in front being counterbal
anced by a long tail structure in the rear. This cabin 
measured over 13 feet long, almost 5 feet wide and was 
6 feet high with a large sliding door on the right side. 
Canvas bucket seats for 12 passengers could be in
stalled when necessary. In addition a hook underneath 
the aircraft, stressed to 5,000-pound capacity to allow 
for any jarring, could be utilized to carry loads ex
ternally, and a hoist mounted outside just above the 
cargo door could be used to lift loads of up to 400 
pounds.23 

One of the most difficult problems faced by Marine 
Corps planners was to determine accurately how much 

* Engine designations utilize "R" to indicate a radial ar
tangement of the cylinders. Likewise "T" indicates turbine, 
"J" pure jet. In piston engines a number such as 1820 indi
ca:es maximum displacement or size of the cylinders expressed 
in cubic inches. The dash number (-84) indicates a particular 
modification of the basic engine. 

'' * In helicopters the position of the pilot and co-pilot are 
exactly the reverse of fixed-wing aircraft in which the pilot 
is on the left side of the cockpit and the copilot on the right. 
There are many versions of how this practice began but it 
appears to have been the result of Igor Sikorsky's early ex
periments with helicopters. Because the engines were mounted 
backwards from a conventional airplane, the main rotor tunwd 
to the left as seen from the cockpit. This required that the 
anti-torque rotor had to be on the left side of the helicopter 
to be most efficient. To reduce the danger of an accident from 
being hit by the tail rotor, all cargo loading and hoist opera
tions were on the right side of the plane. This required that 
the pilot be on the right side of the cockpit to observe what 
was being loaded. Once begun, the practice remained and 
other manufacturers followed Sikorsky's lead. 

weight a helicopter could carry when conducting an 
assault. It was particularly critical for the UH-34s 
since they were to represent so much of the total lift 
available. This dilemma stemmed from a variety of 
causes. There were so many subtle differences between 
seemingly identical aircraft that the actual weight 
might vary several hundred pounds. New eguipment 
was often added as aircraft underwent progressive air
craft rework (PAR). A squadron might have but a 
few of its assigned aircraft with those improvements 
installed. Slight variations in manufacturing also 
caused individual aircraft of the same model to vary 
in basic weight. These two conditions alone created a 
requirement for each helicopter to be weighed pe
riodically on scales. 

A more vexing factor was that the definitions applied 
by the manufacturers, the operators, and the planners 
were often confusing. Thus, in 1967 Sikorsky could list 
an empty weight for the UH-34 of 7,900 pounds 21 and 
at the same time, the official empty weight published 
by the Naval Air Systems Command (NavAirSysCom) 
was 8,090.2

" 

Further compounding the problem, the useful load 
or payload of an individual aircraft had to include all 
the men and material required for the specific mission. 
If a crew chief was needed, he was part of the payload 
as was the fuel necessary to complete the flight. Arma
ment and armor, if installed, further reduced the cap
ability of the helicopter to lift combat Marines. 
Helicopters were extremely sensitive to the effects of 
altitude and temperature, both of which, as they in
creased, rapidly lowered the lifting capability. 

While manufacturers were required to verify an 
"overload" condition under which the aircraft could fly 
under ideal circumstances, this higher weight put ex
cessive strain on the airframe and rotor components 
thereby shortening their useful life. An overload also 
often reduced the maximum airspeed of the helicopter 
and the amount of shock ("G" loading) it could with
stand. Unfortunately, this maximum "overload" con
dition sometimes gained currency as being the normal 
or standard load for a helicopter. Different types of 
takeoff and landing zones also restricted lift capacity. 
With a short roll on a smooth runway a helicopter 
could lift a great deal more than if it had to take off 
straight up and climb several hundred feet before start
ing forward flight. And finally, particularly in those 
aircraft with piston engines, the proficiency of the pilot 
was a critical item in determining absolute payload 
capability. 

Because of these variable factors, Sikorsky could 
claim that the "useful" load of an H-34 was 5,100 
pounds,"n but NavAirSysCom simultaneously calculated 
the payload in a standard troop transport mission, as 
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only 2,700 pounds. 27 Both are correct, but each was 
using a different set of standards. 

By 1962 any competent pilot, co-pilot, or crew chief 
could calculate exactly the lift capability of the particu
lar aircraft assigned for the flight using a formula 
termed the HOGE or HIGE. They stood for "hover 
out of ground effect" and "hover in ground effect." To 
do so, however, they needed to know exactly which air
craft they were to fly and the changes incorporated 
into it, its latest weight on the scale, just what equip
ment was to be carried, the amount of fuel necessary, 
exact temperature, humidity, and altitude data for 
the expected time of takeoff and landing. Such infor
mation was seldom available in the heat of a combat 
assault. 

Pilots and crew chiefs attacked the problem from 
several angles. Most of them adopted as most accurate 
the solution used by the men who flew helicopters dur
ing the first stages of development, and the one that 
remains today the final criterion for a helicopter pilot. 
They simply accepted any load put aboard the aircraft 
and attempted to take off into a hover. If they could, all 
was well and they proceeded with the mission. If they 
could not, they unloaded either some cargo or a Ma
rine and attempted to take off again. This process was 
repeated until a takeoff could be made successfully. 
While extremely effective in determining the actual 
load the individual aircraft could lift under the specific 
set of circumstances existing at that moment, it was 

. hardly conducive to well-organized assault landings. 
It also gave aviation safety officers nightmares. A sec
ond method developed by the Marine Corps Landing 
Force Development Center (MCLFDC) in 1960 con
sisted of a series of easily readable charts spelling out 
the effect of the major variables in lift capability such 
as altitude, temperature, and fuel required. These in 
turn were coupled with data from all over the world 
collected from the National Weather Center so that: 

An S-4 [logistics officer l could be 99% sure that, for 
example, palletized 2000 lb loads could be externally 
carried by HUS in area 'X'. He'd also know that there'd 
be a 30% chance the HUS could carry 200 lbs more. 
He could palletize some extra 100 or 200 lb loads."' 

Though well conceived, and based on an accurate 
knowledge of the problem, the system proved cumber
some and fell into disuse. 

A completely different approach to increase the pay
load, which was later used to great extent in tropical 
areas, was put forward in 1961 in a perceptive and, 
at the time, widely read article by Major Herbert A. 
Nelson, a veteran at the time of over 18 years flying 
with 1,500 hours in helicopters out of his total of 5,350. 
He recommended that prior to an assault the UH-34 
be stripped of all equipment not needed on that partic-

ular mission. Thus "stripping" could include the emer
gency hatches, winch and hoist, heater and auxiliary 
power unit. Under certain circumstances even the crew 
chief was not needed. And there were few times when 
the large life raft, then required on all flights "out of 
gliding distance of land" was necessary. This last re
quirement, like that of carrying parachutes on certain 
flights, was an irksome holdover from fixed-wing trans
port operations and bore little relationship to the 
actual conditions which would exist if a helicopter 
were to have a major emergency. 

Major Nelson calculated that up to 713 pounds could 
be stripped out of a UH-34 and that a corresponding 
increase in lift capability, or margin for aircraft and 
weather variables, would occur. When applied to a 200-
sortie assault, the total benefit in combat Marines or 
cargo was over 142,000 pounds. 29 

Among the items that Major Nelson recommended 
to leave behind was the 40-pound, catch-all bag carried 
by the crew chief. He might have understated the po
tential for weight saving. Crew chiefs in helicopters 
were (and remain) a vital member of the pilot/co-pilot 
team. They flew in aircraft, however, that, when neces
sary in an emergency, could land in any open corn field 
or rice paddy. With the state of the art at the time, this 
was not an entirely uncommon occurance. Most crew 
chiefs had long since forsaken a "catchall" and nor
mally carried a metal cruise box about the same dimen
sions as a large foot locker. In it would be not only 
tools for minor repairs, but small parts for all the 
systems that failed with any imaginable frequency, sev
eral cans of hydraulic fluid, an emergency supply of 
cigarettes, a week's supply of pilfered C-Rations, a 
clean set of flight clothing and, if the crew chief had 
had a particularly bad set of luck in his aircraft, some 
civilian clothes and maybe even a 20-dollar bill. 

Crew chiefs on helicopters were prepared for just 
about any emergency, but their provisions did reduce 
the capability of the aircraft. Many aircraft mainte
nance officers combatted this by making frequent in
spections and as an ultimate test, ordered the crew 
chief to pick up his cruise box with one hand. If he 
could, the weight penalty was reasonable. If he could 
not, something had to be left behind. 

But the crux of the matter was that all these variables 
combined to make the prediction of the load-carrying 
capability of the UH-34 a very tenuous occupation. 
Thus a series of "rule of thumb" guidelines grew up 
and became widely known among the infantry as well 
as the helicopter crews. For the UH-34D, as an ex
ample, in combat in the humidity of Southeast Asia 
with both a crew chief and a gunner, armor, and 
enough fuel for an hour and a half mission, eight com
bat-equipped Marines (at 250 pounds each) was a 
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normal load. The inability to predict accurately the 
total amount of lift represented by the UH-34s and 
other transport helicopters continued to plague the 
planners. A great deal rested on their estimates, not 
only for combat assaults but for establishing the num
ber of aircraft required and all the associated person
nel, equipment, and ships that were necessary. 

This overall lift capability had been reduced 
seriously a few months before General Shoup was lis
tening to the 1962 New Year's day concert. The reduc
tion had come in a critical area-the Western Pacific. 

The Marine Corps had reached a peak of 233 UH-
34s on hand in June 1961. Then, in response to an 
urgent requirement, it had transferred most of its 
Asian-based helicopter strength to "US Air Force for 
assignment to Air America as part of the Military 
Assistance program for Laos." 30 

A total of 31 UH-34s had been involved. Eight of 
these were diverted from the Marine Corps while they 
were still being assembled on the production line at 
Sikorsky. The rest had come from Marine Corps squad
rons, mostly the Futema-based HMRL-162 and -163, 
which were rotated back to the United States in July 
leaving few helicopters for their replacement squad
rons, which would arrive at Futema with only their 
personnel and records and would take over the air
craft and equipment already on hand. Other than 
five UH-34s asigned to H&MS-16, the entire vertical 
lift capability of the Marine Corps in the western Paci
fic area during July and August of 1961 was entrusted 
to Lieutenant Colonel Fred A. Steele and his HMRL-
261, which was embarked on the helicopter assault 
ship, the USS Thetis Bay (LPH-1) in the South 
China Sea.31 

In July, Lieutenant Colonel Archie Clapp, a helicop
ter pilot since 9 June 1951 and one of the most innova
tive men in that early age, and his HMM-362 were 
transferred to Okinawa*. Unfortunately, when he ar
rived from Santa Ana and assembled his unit at 
Futema, the helicopters that should have been awaiting 
him were gone. It took almost two months before suf
ficient aircraft could be shipped across the Pacific to 
make HMM-362 fully operational again. 

By the end of July, with the combination of diverted 
aircraft from the production line, transfers to Laos, 
and aircraft destroyed in accidents, the Marine Corps 
was down to 198 UH-34s. The effect continued to be 
felt and the Marine Corps dropped even more the next 
month and reached a low of only 187 assigned to units. 
Then production began to catch up and by September 

* All dates for designation as a Marine helicopter pilot are 
taken from "Chronological List of Qualified Helicopter Pilots" 
provided by the Deputy Chief of Naval Operations (Air War
fare) (DCNO-A W), Code OP0SD, Washington, D.C. 

the total was almost back to the level previously ob
tained: 227. The climb continued until, in February 
1964, the Marine Corps would have over 350 UH-34s 
in service. 

In a seemingly endless number of variations, the 
UH-34 became to helicopter flight operations about 
what the venerable Douglas DC-3 was to commercial 
and transport flight. In one modification, it even be
came a jet-turbine-powered helicopter, as the piston 
engine was replaced with two 1,000-horsepower General 
Electric engines. The modification did not necessarily 
mean an improved payload capability at sea-level con
ditions, due mostly to the limitations on the amount of 
power the airframe and rotor systems could be sub
jected to, but it did increase high altitude performance 
and provided the safoty factor of two engines, in case 
one should malfunction. Though the Marine Corps 
never procured this particular model, a version of it 
was built and widely used by a number of foreign 
military and civilian operators, most notably the 
British who built it under the trade name of 
"Wessex."32 

To Marines all over the world, the UH-34 became 
almost a legend in its own time. Ugly, rather crude 
compared to the new aircraft with which it would soon 
be faced, but thrifty and economical (in 1959 it had 
cost but $348,000 in a "fly away" condition at the 
Sikorsky plant), it demanded the very best technique 
of the pilot to exploit its potential performance.33 Be
fore the last one was delivered to the Marine Corps, 
in 1964, over 540 of these helicopters were sprayed 
with the paint that indelibly marked them as belong
ing to the Marine Corps. It was the work horse of a 
number of international confrontations and of a 
major war. 

By its very reliability, simplicity, and capability, it 
seems to have given a new slang word to all Marines. 
When its more sophisticated cousins were grounded 
periodically for technical problems at the height of the 
war in Vietnam, the Marine on the ground could al
ways give a radio call for assistance and specify a heli
copter that he knew would respond. Using the old 
designation which never did lose its popularity among 
Marines and which was much easier to say over a 
radio, he would broadcast: "Give me a HUS." That 
word "buss" has been incorporated into the vocabulary 
of Marines to indicate something good, something 
beneficial, a favor, or a special set of circumstances 
that are pleasurable. It takes its place right along with 
"Gung Ho" and others. 

For a helicopter that was to have been nothing more 
than an interim model standing in the shadow of the 
big assault machine, and one which had been procured 
almost as an afterthought by the Marine Corps, to be 
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called a "huss" is not such a bad commendation from 
the men who actually depended on them: the Marine 
riflemen in combat. 

The HOK 

The most interesting helicopter available in the Ma
rine Corps in 1962-at least from an aerodynamic 
standpoint-was the standard observation aircraft, the 
HOK (OH-43D). As other designers were wrestling 
with the technical problems of producing helicopters 
with improved performance, and different rotor con
figurations were still being tested, Charles (Charlie) H. 
Kaman developed one that was, at the time, ingenious, 
advanced, and very efficient. Other than the inherent 
instability of helicopters, the problem that had most 
bedeviled designers was to devise a way to equalize the 
amount of lift generated by the rotor blade as it 
traveled around in a circle. Kaman described his solu
tion to a meeting of the American Helicopter Society 
in 1953: 

In fact, the single rotor helicopter such as the Sikor
sky design violates the principle [of equaled lift] in 
that it is not symmetrical, whereas the intermeshing 
rotor helicopter is symmetrical. Unlike the single rotor 
helicopter where, in forward flight, different aerody
namic conditions exist on each side of the rotor disc, 
the intermeshing helicopter in forward flight has ex
actly the same condition on the right side of its overall 
rotor disc as it does on the left side. This is re.al sym
metry, since exactly the same aerodynamic conditions 
exist for the right wing or rotor as exist for the left 
wing or rotor." 

As could be expected, the OH-43 * had two inter
meshing main rotors mounted on pylons which were 
canted slightly to each side. As these rotors were 
contra-rotating they provided the desired symmetry and 
no anti-torque rotor was required, though to aid stabil
ity in high-speed forward flight there were fixed ~er
tical and horizontal tail surfaces on booms extendmg 
from the rear of the aircraft. Power was supplied by a 
Pratt and Whitney R-1340-48 engine which could de
velop up to 600 horsepower. 

This machine was unique in many respects. Unlike 
most helicopters at the time, the OH-43 did not rely on 
mechanical linkages at the rotor head to change pitch 
on the blades. Instead, Kaman had invented a system 
that utilized a 3mall "servo flap" or aileron installed 
on the outer edges of the blades. When a pilot moved 
his control stick this small aileron responded and by 
the very aerodynamic forces generated was able to 
twist the blade to the desired amount of pitch, allowing 
the helicopter to maneuver. Initially, Kaman had used 
wooden blades to achieve the required amount of 

" Redesignated from HOK in September 1962. 

USMC Photo A530120 
A unique feature of the HOK-I, here sitting on the 
field at Quantico in June 1962, were the small servo
flaps on the rotor blades, which the pilot used to 
change rotor pitch. 

"twist." The flexing of the wooden blades solved many 
of the aerodynamic problems but the quality control 
to insure that all the wood was suitable and could with
stand the pressures soon became an insurmountable 
problem. In the mid-1950s Kaman changed to metal 
blades that could twist with more predictability. In 
later models, Kaman would abandon this intermeshing 
main rotor configuration, but would retain the servo 
flap system of controlling the pitch of the rotor_ blades. 

This system of rotors in the OH-43 gave 1t some 
characteristics superior to other helicopters at the time. 
It was extremely stable, particularly so in a hover. It 
could continue to climb at 100 feet per minute at 
19,000 feet altitude, performance that was far above 

. f h 1· <Hf 35 F even the next generat10n o e 1copters. · or ex-
ample, the jet-turbine-powered H-46A introduced al
most a decade later reached its service ceiling at only 
7,300 feet 36

• This ability won the OH-43 acceptance 
not only as an observation helicopter but, in a turbine
powered version, as a mountain rescue aircraft. The 
U.S. Air Force used significant numbers of OH-43s for 
such missions well into the mid-60s. 

But the OH-43's high altitude and hover perform
ance were matched by off-setting drawbacks. In for
ward flight it took a great deal of power to exceed ap
proximately 90 knots. The helicopter was described by 
one experienced test pilot as performing at that speed 
as "about like pushing my grandmother's Thanksgiv
ing turkey platter broadside through the air." 37 On 

* * The altitude at which an aircraft can no longer sustain a 
climb greater than 100 feet per minute is designated as its 
"service ceiling." 
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test flights it was discovered also that with rapid and 
large changes of power, particularly on recovery from 
a practice autorotation, * the aircraft tended to enter a 
stage where right rudder was required to go to the left 
and vice versa, and if not corrected for, the helicopter 
would unexpectedly enter a violent spin. This control 
reversal, as it was termed, was compensated for by a 
system linked to the manifold pressure in the engine 
which automatically made the correction for the pilot. 38 

As long as the mechanism performed correctly, there 
was no problem; but like all mechanical devices it 
failed occasionally and when it did a pilot was in for 
a few thrilling moments. 

A total of 81 OH-43's were procured for the Marine 
Corps. As was the case for many helicopter orders at 
the time, the delivery schedule underwent a num
ber of revisions. The original contract called for the 
first delivery in October 1952 with the final deliveries 
being made in January 1956. After a number of 
changes, many of which were required to correct the 
problems discovered during the Fleet Introduction Pro
gram (FIP) and which had resulted in several fatal 
accidents, the first actual delivery was made in April 
1953 and the final one in December 1957.39 

In spite of the difficulties, the obvious advantages of 
the OH-43 could not be ignored. Rear Admiral Rich
ard F. Stout, then senior member of the board evaluat
ing the aircraft, concluded in his final report that the 
helicopter had many superior characteri~tics, one of 
which was that: "Due to the rotor configuration of the 
HOK-1 (it has) more stability than other helicopters 
without automatic stabilization equipment." 10 

Other than its limited top speed and the apprehension 
of the pilots as to whether the control reversal system 
would work or not, the OH-43 performed admirably 
for the Marine Corps. By removing the co-pilot's seat, 
two litters with wounded Marines could be carried 
and, if conditions were right, even an attendent could 
be added. The front of the aircraft was constructed al
most entirely of clear plexiglass and the view for an 
aerial observer was nearly unlimited. The machine 
could be utilized for many missions that could not be 
performed economically by any other helicopter-just 
as long as the occupants were in no great hurry.41 

By 1962 the OH-43 had become obsolete and the 
three-year search for a replacement was almost over. 
Director of Aviation Major General John C. Munn, 
who was later to become Assistant Commandant, had 
even suggested at one time that the ubiquitous UH-34 
be substituted. He had noted in March, 1959 that: 

The HUS (UH-34) now programmed as the HRS 
(UH-19) replacement ... can also perform any mis-

* An exercise in controlling and landing the .aircraft with 
the engine turned off. 

sion the HOK is capable of. Admittedly this is using 
more capability than is needed for the observation mis
sion ... (but) it has the capability of lifting troops 
and cargo during the high demand phase of the am
phibious assault, prior to the time the HOK (OH-43) 
... type of observation mission becomes an appreciable 
requirement:" 

While General Munn admitted that the UH-34 might 
not make an ideal observation helicopter, he concluded 
that in light of the budgetary constraints of the time it 
would have a better chance of being approved than a 
totally new design. 

Nothing in the foregoing will in any way modify our 
policy of developing operational requirements and de
velopment characteristics for aircraft ideally configured 
for the particular tasks we want performed. The objec
tive of programming these aircraft will be aggressively 
pursued. However, our present approach is one of 'all 
or nothing'. As a result our chances of success in the 
se,·eral areas are remote. 43 

His plan never fully materialized. While the UH-34 
was later pressed into service as an expedient for some 
observation missions, it had several serious drawbacks. 
The observer had to sit in the cabin, either looking out 
the open door or craning his neck to see out a window 
directly behind his seat. This latter procedure, if the 
mission was of any length, was guaranteed to give one 
a very stiff neck the next morning. Attempts made in 
1965 in Vietnam to put an observer in the co-pilot's 
seat were generally unsuccessful. 

The helicopter that finally did replace the OH-43 
would be the first jet-powered one introduced into Ma
rine Corps tactical units. Kaman had done much of 
the early pioneering of turbine helicopters and had 
claimed the first "turborotor" system in 1951, the first 
twin "gas turbine drive" in 1954, and by 1959 no 
longer produced any helicopters powered by piston 
engines.44 It was ironical then that the replacement 
would not be manufactured by Kaman. 

In January 1962, the Marine Corps still had 35 of 
these unusual aircraft: VMO-6 at MCAF Pendleton 
and VMO-2 at MCAF Futema each had 11, and 
VMO-1 at New River, nine. Four additional ones were 
assigned to HMX-1 at Quantico.4

" In the observation 
squadrons, these OH-43s were coupled with small 
fixed-wing aircraft to make up the eyes of the Fleet 
Marine Force. A total of 32 Cessna built OE-1 and -2s 
( Bird Dogs) supplemented the capabilities of the 
helicopters.".,. 

'' * Unfortunately, the role of the fixed-wing observation air
craft assigned to helicopter units is beyond the scope of this 
volume. In most squadrons the pilots interchangably Aew 
either the helicopters or the OEs. Those who fly the OEs 
were, and still are, the true orphans of Marine Corps avia
tion. Considered fixed-wing outsiders by the helicopter pilots 
in their parent aircraft group, they were looked upon with 
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Not until May 1965 would the OH-43 disappear 
from the rolls of aircraft assigned to the Marine Corps. 
Even then, for a few more months, the Futema-based 
VMO-2 still would be authorized six of them-most 
probably due to administrative oversight rather than 
any failure to realize that the HOK had had its day.46 

Though Kaman would build other helicopters for the 
Marine Corps, none of them would ever be quite as 
unique as the OH-43. Many commanders appreciated 
the superb view afforded by that plexiglass cabin, and 
Marine pilots told more than one sea-story about "the 
day the control reversal mechanism didn't work" in 
the HOK. 

The "Deuce" 

One model of helicopter had dominated Marine 
Corps concepts of assault landings for the 14 years 
from 1948 to 1962 and would continue to overshadow 
all procurement for another decade. It was the most 
significant helicopter ever developed for the Marine 
Corps. 

This machine, on which had depended so many 
hopes of the early planners for a true vertical en
velopment capability, was known by many identifica
tions during its service. It had begun with a Sikorsky 
designation of XHR2S-A. This was a formal way of 
saying that the aircraft was experimental (X), was a 
helicopter (H), was designed to be a transport (R), 
was the second such model in a line of design (2), 
and was built by Sikorsky (S). The "A" simply 
identified it as the first version of the type. Later, 
after testing had been completed, it became the HR2S 
with the "X" dropped from the designation. Sikorsky, 
which tried-unsuccessfully-to sell the helicopter to 
commercial concerns, always referred to it as the S-65. 
The Department of Defense gave it the name of 
"Mohave." Under the unified system of designations, 
it was classified as a CH-37C. Since the most common, 
and widely known model of helicopter in the Marine 
Corps at the time was a HRS, the "2" designating a 
second model took on a special significance and gave 
rise among Marines, always fond of a good card 
game, to a long-lasting nickname. To anyone who flew 
it, tried to maintain it, rode in it, and remembers it, 
this helicopter is universally referred to as the "Deuce." 

Marine Corps interest in a heavy helicopter dated 
hack to 1946, when a special board had been set up 
at Quantico to study problems of the Corps. Three 
members of the secretariat of the board-Colonel 

scorn as just odd-ball helicopter pilots by their fellow Ma
rines who Aew jets. Their contribution to the Marine Corps, 
however, has been great and their history an interesting one. 
Possibly in the future they will be suitably recognized. 

Merrill B. Twining, Lieutenant Colonel Edward C. 
Dyer, and Lieutenant Colonel Samuel R. Shaw-began 
to investigate seriously the use of helicopters in am
phibious assaults. This obviously would require heli
copters much larger than anything built up to that 
time. The idea that such a machine could be built 
gained strength that summer when Colonel Dyer, an 
air defense expert who had studied the system used 
by the Royal Air Force in the Battle of Britain and 
who later would command the first Marine Corps 
helicopter squadron, visited the Sikorsky plant and 
discussed the proposal with the inventor himself. As 
Dyer later recalled, Sikorsky said "We can do that 
now. This is within our present knowledge. We can 
build an airplane that will carry 5,000 pounds. We 
can build airplanes that will carry much more than 
that. We know how to do it. Take my word for it."47 

Lieutenant Colonel Dyer reported back to Colonel 
Twining and conveyed Sikorsky's optimism. Both 
officers then returned to Connecticut for further dis
cussions with Sikorsky of a 5,000-pound-payload heli
copter. They also visited Frank Piasecki, the only 
other major builder of transport helicopters. Piasecki 
confirmed that there would be no problem in building 
so large an aircraft. 48 

The idea then languished for a few months but soon 
was revived. In March 1947, Assistant Commandant 
of the Marine Corps Lemuel C. Shepherd, Jr. spelled 
out in detail the helicopter requirements that even
tually only the Deuce would begin to meet. In a letter 
to Admiral Forrest Sherman, then Deputy Chief of 
Naval Operations (DCNO(OPS)), he stated that "the 
principal requirement for the helicopter for use in 
assault landing in amphibious warfare is a minimum 
payload of 3,500 pounds, or 15 fully equipped infan
trymen, but that an extension of the load limit to 
5,000 pounds or twenty infantrymen would g-reatly 
enhance the value of the aircraft." 49 Shepherd thus 
called for a helicopter that in one step could take the 
entire concept of vertical envelopment from an untested 
idea into actual capability. The attempt was particular
ly bold since the largest helicopters then flying could, 
if everything was absolutely favorable, lift the pilot 
and three passengers; and with that load they seldom 
could take off without a short run on the ground. 

Two years later, Sikorsky reiterated publicly his 
belief that large helicopters could be built. In an 
article which appeared in the August 1949 issue of 
the Marine Corps Gazette, he stated: 

I believe that helicopters with a gross weight of 
50,000 pounds and a lifting capability of between 30 
and 50 per cent of this figure can be designed in the 
near future. [It will have] a range from 100 up to 
1,000 miles and eventually probably up to 2,000 miles 
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... utilizing ... inflight refueling or [even] by towing 
the helicopter. 50 

The idea of building a helicopter so large when 
those operating were so small and fragile might have 
intimidated many men, but not the Kiev-born Igor 
Sikorsky. In 1913, when he was only 24 years old, 
he had designed and built the world's first four-engine 
bomber, the "Russkiv Vitiaz" for Czarist Russia. Over 
the years he continued to produce a long line of ex
tremely large aircraft, both in Russia and in the 
United States to which he emigrated in 1923. (The 
Marine Corps was no stranger to Sikorsky aircraft 
and had utilized his models as transports in the 
1930 s.) "1 

Several proposals for the 5,000-pound-lift helicopter 
were put forward by other manufacturers, most not• 
ably Piasecki and McDonnell, but in March 1951 
Sikorsky received the contract to begin building what 
eventually became the "Deuce." " 

* See Rawlings, op.cit. for an interesting account of the 
alternatives and the selection process. 

Even the most optlm1st1c supporters of heavy heli
copters realized that the technology required for such 
an aircraft would take time to develop and BuAir had 
calculated cautiously that May 1953 would be the 
target date for the first llight."2 Not until seven months 
after that on 18 December did the helicopter finally 
become airborne. A month later the aircraft was 
officially unveiled by Sikorsky General Manager B. L. 
Whelan at Bridgeport, Connecticut, before a large 
group of senior Marine officers led by General Shep• 
herd, who was now Commandant, accompanied by 
Lieutenant General Oliver P. Smith, Commanding 
General, FMFLant; Major General Clayton C. Jerome, 
Commanding General, AirFMFLant; Brigadier General 
Robert G. Bare, Director of Marine Corps Develop• 
ment Center; Colonel Richard C. Mangrum, Marine 
Corps Schools, Quantico; Colonel Victor H. Krulak, 
then Secretary of the Marine Corps General Staff; 
and Lieutenant Colonel Foster LaHue, aide to the 
CMC. Similar 1·epresentatives from the Army, Navy, 
and Air Force also were present."'1 

USMC Photo 531855 

A HR2S-1 fii,es in formation over Quantico with a HRS-3 and a HOK-1, July 1957. Early Marine vertical 
envelopment doctrine was built around this huge (for its day) helicopter. 
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So advanced was the HR2S and so great its lifting 
potential that a year later a board composed of general 
officers tasked to study the composition and function 
of Marine Corps aviation concluded that while small 
transport helicopters would serve a purpose, only 45 
were needed. The rest of the requirements could be 
met by 9 squadrons of 20 HR2Ss, for a total of 180. 
Significantly, the senior member of the board, General 
Smith, and one of the other three generals assigned, 
General Bare, both had witnessed the first introduction 
of the HR2S at Bridgeport. "1 

What they and their colleagues had seen was a 
veritable monster of a machine. Even at this writing 
( 1975) it remains within six inches of being the 
largest helicopter ever operated by the Marine Corps."" 

In general layout, the CH-37C was a typical Sikor• 
sky design with one five-bladed main lifting rotor 
72 feet in diameter. A 15-foot diameter, four-bladed 
anti-torque rotor was mounted on a long tail pylon 
which slanted upward from the rear of the fuselage. 
Both rotors were powered by two Pratt and Whitney 
R-2800-54 engines mounted in large nacelles, or pods, 
attached to the ends of short wings which extended 
out from the top of the aircraft, an engine arrange
ment unusual in helicopters. Each engine had 18 
cylinders arranged in two rows of nine. Larger air
craft engines had been built, but nothing approaching 

these ever had been used in a helicopter. Though 
aircraft piston engines were much more efficient than 
those installed in automobiles, a rough perspective 
of their power can be gained by comparing the volume 
of their cylinders. The cylinders of a typical very large 
American car engine displace four or five quarts
most are smaller. The two engines in the Deuce dis
placed almost 20 gallons. Together they could pro
duce up to 4,200 hp. 

The engine pods were roughly egg shaped. The 
front was constructed of a separate round section 
of metal with the hole for the air intake slightly to 
the inside and below the center. When this front 
section was painted white in contrast to the dark 
green of the rest of the aircraft-as was often the 
case-the resulting appearance was that of a giant 
eye-ball. The bolder crew chiefs, when they could 
get away with it, would add red lines to the white 
surface to simulate a pair of blood-shot eyes. Viewed 
from the front, an aircraft so decorated had a distinct 
appearance which earned it another nick-name: The 
Cross-Eyed Monster. 

The pilot and co-pilot sat in a cockpit mounted 
high over the front of the airplane and reached by 
means of a folding ladder. Below them, large clam 
shell doors opened and a ramp could be lowered to 
allow vehicles to drive in and out. On the right side 

USMC Photo AI47156 
Vehicles back into the maw of the mighty "Deuce." In this view, the reasons for its nickname "Cross-Eyed 
Monster" are readily apparent. 
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of the fuselage at the rear of the cargo compartment 
there was another, slightly smaller door. Extending 
out this door and running the entire length of the 
cabin was an overhead trolly (monorail) which was 
used to load and unload pallets of cargo. While the 
monorail could be pivoted up and fastened to the 
ceiling when not needed for cargo on a troop transport 
mission, occasionally a crew chief would neglect to 
do so. A gener·ation of heliborne Marines learned 
always to check the position of that rail prior to 
jumping in the back door, for when extended it was 
almost a perfect match of the height of the forehead 
of a typical man and, if not stowed, could-and often 
did-inflict a painful wound resulting usually in 
stitches and a small scar for the victim. 

The aircraft was replete with advanced and unusual 
features. It was the first helicopter known to have 
retractable landing gear, an innovation which im
proved its top speed. The main gear extended down 
from and folded rearward into the engine nacelles." 6 

(The original models had but a single large wheel 
on each strut; later models had two smaller ones.) 

Not only did it have fuel tanks for 400 gallons of 
gasoline located in the fuselage, but two additional 
300-gallon fuel tanks could be mounted on the outside 
of the fuselage. These latter were always a favorite 
of pilots since, if there was a malfunction in the 
aircraft, the external tanks could be jettisoned thereby 
immediately lightening the aircraft to help cope with 
the emergency. 

The Deuce had what was for the time an advanced 
stabilization system which, unfortunately, had one 
characteristic that proved troublesome to pilots used 
to flying the UH-34 who transitioned into the HR2S. 
In the UH-34. with its stabilization system engaged, 
to make a small correction in course the pilot had but 
to place one foot on the rudder in the direction he 
wished to turn. The same technique in a HR2S 
caused the stabilization system to react fully and the 
aircraft would snap almost broadside in the air. 
Usually after one such experience, a new pilot was 
careful to remember to put both feet on the rudders 
to change direction when the stabilization system 
was engaged. 

To control both engines from the cockpit, the 
Sikorsky engineers had designed an imaginative de
vice. The usual collective levers were on the left side 
of the pilot and co-pilot and when raised, increased 
the pitch (lift) of the main rotor blades. Attached to 
the end of this was what appeared to be a typical 
piston engine helicopter twist grip to control the 
amount of power the engines would deliver. To add 
power the throttle was rotated ( or twisted) to the 
left. It looked much like the throttle twist grip on a 
motorcycle, though the direction of turn to add power 

was just the opposite, a condition that made a num
ber of commanding officers of helicopter squadrons 
with piston engine machines look askance at any pilot 
that also rode a motorcycle. But this control in the 
HR2S was not a real throttle at all. Instead it was 
linked by a simple slip-clutch to the true throttles 
which were mounted overhead between the pilots. 
With careful coordination on their part, the one flying 
the helicopter could use his twist ·grip to make large 
changes in power, while the other pilot made precise 
adjustments in the real ones. This made for very 
efficient utilization of the engines. 

The system, however, that set the HR2S apart from 
all other helicopters of the time and which insured 
its rightful position as the most significant machine in 
the history of vertical amphibious assaults, was its 
power folding of the main rotor blades. Prior to the 
introduction of the Deuce, the only way that a heli
copter could be sufficiently reduced in size to enable 
it to be stored on the flight deck of a ship, or easily 
handled on the elevator and lowered down to the 
hangar deck, was either to actually remove the rotor 
blades or gather a crew such as was required for the 
UH-34 and manually fold them. Both processes were 
cumbersome but, worst of all, they could be utilized 
only in relatively small helicopters. If the Marine 
Corps was to have the size of machine it needed, the 
blades would be so large that either removal or 
manual folding by crews of Marines would be such 
a lengthy process as to limit effectively a flight deck 
to a very few helicopters. 

The engineers at Sikorsky overcame that formidable 
obstacle and devised a system that enabled the pilot 
in the cockpit to fold the blades. This first such 
design was the basis for all other Sikorsky fold 
mechanisms and was very closely studied by other 
manufacturers who later devised their own versions 
of the method. It was an engineering triumph of the 
first order; for not only did the massive blades have 
to fold and unfold quickly, they had to do it in 
sequence to avoid hitting each other, they had to do 
it precisely to avoid striking the fuselage, and most 
important they had to fold only when the pilot acti
vated the mechanism so that there was no possibility 
of them folding while the aircraft was in flight. 

To accomplish this feat, the engineers first had to 
provide sufficient power to move the blades. For this 
they utilized a 3,000-pound-per-square-inch (psi) 
hydraulic supply that was generated by a pump on the 
left (No. 1) engine and served, among other things, 
to lower and retract the landing gear and operate 
the nose doors and ramp. They then relied on a com
plex series of electrical switches, each of which would 
not operate until the one before it in the sequence 
was in the proper position, and a number of hydrauli-
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cally operated pistons that, like the switches, had to 
be positioned fully before the next one would work. 

Even without the fold system, a rotor head in such 
a large helicopter was extremely complex. The addition 
of all wires, tubing, and mechanisms from the blade 
fold interlaced among the other parts created what 
many observers described as a "pile of lumpy 
spaghetti." 

At times the system did not function perfectly. 
Frequently a blade would not fold at all or a hy
draulic line which had vibrated loose under the 
spinning encountered in flight would erupt at its prop
er moment in the sequence with a high pressure 
geyser of red fluid. But it constituted the first really 
operable power folding system and assured Marines 
that the large helicopters they required could be op
erated from helicopter assault ships. 

The planners had the same difficulty in determining 
the actual payload of the Deuce as they did with other 
helicopters. Officially it was listed as capable of 6,673 
pounds of cargo with 2,400 pounds of fuel plus the 
normal crew and equipment. Though this was under 
a maximum overload condition, the first Marine Corps 
helicopter which could exceed it under the same cir
cumstances would not be introduced until almost 10 
years later. 

Unfortunately, although impressive in performance, 
the HR2S proved to be extremely difficult to manu
facture. A later age would describe the problem as 
too much of an advance "in the state of the art." 
The Sikorsky engineers labored to perfect the design 
and testing continued, but the Marine Corps became 
apprehensive about the delays in production. By 1956 
it was alarmed. 

The same G-3 study that had recommended an in
crease in the procurement of the UH-34 as an interim 
helicopter urged reduction of the planned HR2S force 
from 180 machines to only three squadrons of 15 
aircraft each. Previously the Marine Corps had been 
reduced to only 45 UH-34s but now it was proposing 
a plan for nine squadrons of them to maintain a 
limited lift capability pending the arrival of the Deuce 
-an exact opposite of the ratio that had been adopted 
only three years previously. 07 

The HR2S however, was not quite ready to be 
shunted into obscurity. Just as it was about to be 
dismissed as of questionable value, it would accomplish 
some feat that set it above and apart from all others. 
In 1956 when the attention of the Marine Corps had 
switched to the UH-34, the Deuce, still the largest 
helicopter in the free world, set a new international 
speed record of 162.7 mph with Major Roy L. Ander-

son at the controls." Major Anderson was one of the 
original helicopter pilots in the Marine Corps and 
seven years earlier, when he was assigned as assistant 
engineering officer of HMX-1, had written the first 
comprehensive evaluation of the role of helicopters in 
the Marine Corps to be published in the Marine Corps 
Gazette. ;;s He was recognized as the holder of the speed 
title by the Federation Aeronautique Internationale. 
The aircraft continued to break records. In the same 
year as Major Anderson's feat, another Deuce flew 
to 12,000 feet with an 11,500-pound payload, a record
breaking accomplishment then and a respectable one 
20 years later."° 

Performance of individual aircraft, however, did 
not eliminate the delays in production that continued 
to plague the HR2S. Not until March 1955 was the 
first one delivered at New River and accepted by 
Lieutenant Colonel Griffith B. Doyle, commanding 
officer of the newly commissioned HMRM-461.60 It 
would be one of only 55 "Deuces" ever delivered to 
the Marine Corps.'"" 61 

As Lieutenant Colonel Schoepper and General Shoup 
drank their New Year's Day punch in 1962, Lieutenant 
Colonel Eugene J. Pope and Major Daniel A. Somer
ville commanded what remained of the planned fleet 
of 180 HR2Ss. Now there were only 29 including one 
still assigned to HMX-1. Lieutenant Colonel Pope's 
HMRM-461 at New River had 13 machines. On the 
west coast at Santa Ana, Major Somerville had 15 
more.62 The third squadron, which had been planned 
even after the reduced requirement, had been acti
vated, but because there were few airplanes avail
able to assign to it, had only a brief existence and 
was quickly deactivated.63 No Deuces were assigned 
to MAG-16 in the western Pacific area. It would 

* Russia was known to be developing very large helicopters 
but this was during the period of the Cold War and informa
tion on them was scanty. Thus, to insure absolute technical 
accuracy, the caveat "in the free world" was always applied 
when describing the size and the capabilities of the Deuce. 

** There were other production models, however. The US 
Army procured almost 100 in a simpler version that did not 
incorporate the blade folding mechanism necessary for ship
board operations and had a much less sophisticated stabiliza
tion system which was all that was necessary if flight on 
instruments in clouds was not contemplated. These Army 
HR2Ss were subsequently returned to the factory for, among 
other modifications, the installation of a stabilization system 
suitable for instrument flight. The U.S. Navy procured 
an HR2S-1W, which substituted a large radar dome in place 
of the clam shell doors in the nose of the airplane, to evaluate 
as an early warning radar aircraft. It was not adopted. 
Sikorsky .also built a "crane" version in which the entire ·cabin 
was eliminated and only the cockpit and enough fuselage to 
support the engines and rotor systems was retained. This be
come the prototype of a long series of flying cranes from 
Sikorsky. 
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take a war to demonstrate their value and create a 
need sufficient to justify shipping such large heli
copters across an ocean. 

In the meantime, Lieutenant Colonel Pope and 
Major Somerville, and those that succeeded them in 
command, had to content themselves with the knowl
edge that, though the vertical assault elements of a 
regimental landing team (RLT) had been sufficiently 
streamlined so that the interim UH-34 could carry 
almost all of the Marines and their equipment, there 
were at least two vital items that had defied attempts 
to reduce them to the weight the UH-34 could lift. 
Both were radio jeeps. The first was the Mark 87, 
utilized by the air liaison officer which provided the 
critical link between the infantry commander request
ing close air support and the jet attack aircraft that 
could deliver it. The second was the Mark 83, used by 
the naval gun.fire observer to provide a similar link to 
the ships off shore and to artillery units firing in sup
port of the assault elements. Both radio jeeps had to 
go ashore early in an ass,ault, and each was an easy 
load for a Deuce and an impossible one for any other 
Marine Corps helicopter. Therefore, in the initial waves 
of an assault, the Deuces usually would bring in the 
radio jeeps. When not carrying these two items of 
equipment, the giants supplemented the lift capability 
of the UH-34s. 

Efforts had begun long before 1962 to procure a re
placement for the ailing monster helicopter. The search 
would be side-tracked several times, but when a new 
heavy lift helicopter finally was selected and designed, 
it would be based on the bold engineering efforts made 
by Sikorsky in designing the HR2S. In the meantime, 
the Deuce-the dream, the frustration, and the dis,ap
pointment of Marine Corps planners-continued to 
furnish what heavy lift capability the Marines had. In 
1962, it was not yet ready to be discarded and soon 
would have its proudest moments. 

The Last of a Breed 

The only other helicopter assigned to Marine tac
tical units in 1962 was the aged HRS-3 (CH-19E). 
First entering service in 1953, it was the latest model 
in a long series of HRS designs that had begun in 
1946.64 Earlier versions had provided the Marine 
Corps with its troop transport capability in the Korean 
War and the peacetime operations that followed.* The 
HRS-3's lifting ability was limited. Even with just 
one pilot as crew, and under ideal circumstances, it 
accommodated only 1,800 pounds of payload. Were it 
not for the shortage of UH-34s, the older machines 
would have been phased out of the squadrons before 

1962. The CH-19, however, had been procured by the 
Marine Corps to fill the initial gap between awarding 
of the contract for the HR2S and the predicted pro
duction date of that large assault helicopter. Thus it 
had a certain kinship with the UH-34 which had been 
procured under similar but later circumstances. Both 
were interim models to maintain a limited lift capa
bility until the HR2S could become fully operational. 

The CH-19 had another distinction. It was one of the 
last helicopters to lack a "stick positioning" system. 
The absence of such a system was the bane of all pilots 
who flew such an aircraft. To maneuver any helicopter, 
the pilot had to be able to make adjustment in the 
"pitch" (angle) of the rotor blades. Though the actual 
mechanism for this differed between designers and 
even to some extent between different aircraft from 
the same designer, they all had one thing in common: 
almost without exception, and particularly for the 
lifting blades, the force required to make the adjust
ment was so great that no combination of levers and 
cams even in the smaller helicopters could ever pro
vide enough mechanical advantage for the pilot to 
control the airplane with any precision, if at all. To 
overcome this, manufacturers had provided hydraulic 
pistons, much like power steering in an automobile, 
to translate the movement of the pilot's stick and col
lective lever ( and in some helicopters, the rudders) 
into changes in the pitch of the rotor blades. When the 
pilot moved his controls, he actually was moving 
valves in the hydraulically-powered control system. 
This created a situation in which there was no "feed
back" from the rotors to keep the control stick and 
collective in any given position. 

In a CH-19, if the pilot took his hands off, the stick 
simply fell over to the side, the rotors attempted to 
respond and the aircraft crashed. Early attempts to 
provide a means to counteract this disturbing charac
teristic met with little success, though in the HRS-3 
Sikorsky engineers had designed a simple locking 
mechanism which the pilot could engage to keep the 
collective lever from moving. Even this simple lock 
was subject to malfunctions and most pilots preferred 
to keep a firm grip on the collective.65 Colonel Dyer 
remembers the problems well: 

Your right hand is on the cyclic pitch (control stick) 
which determines your direction of flight. Your feet are 
on the rudders which also determines your direction of 
flight by controlling the tail rotor and assisting you in 
turns. The throttle is also on the collective stick. So 
while your left hand had the throttle and collective, your 
right hand had the cyclic stick and your feet are on the 

* For an excellent account of the use of helicooters in 
Korea, see: Lynn Montross, Cavalry of the Sky: The ·story of 
U. S. Marine Combat Helicopters (New York: Harper, 1954). 
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USMC Photo A324918 
Long after it had been retired from assaults, the HRS-3 continued to serve the Marines in a variety of missions. 
This aircraft of HMX-1 is participating in a test at Quantico in 1955 and is equipped with ROR (Rocket on 
Rotor), the dome-like device in the center of the rotor blades, which functioned as an auxiliary power unit. 

rudders. And this thing was inherently unstable. That's 
a big difference between fixed wing and a helicopter. 
If you turn loose the controls of a fixed wing, and if a 
fixed wing aircraft is properly trimmed ... it will tend 
to restore itself. The helicopter, however, is basically 
unstable ... (and) it does not tend to restore itself. 
[Before stick positioning systems were installed] with 
a helicopter of those days that was basically unstable 
and with both feet and both hands busy it was quite an 
operation to turn loose of any of your controls to, let's 
say, adjust a radio, or something like th~t. So most of 
the buttons [for l things like radios were on the sticks. 
If you had to shift the fuel tank, you would lock your 
collective stick, make the tank shift and get back to 
your collective as quickly as you could ... you couldn't 
let go of the thing once you had a-hold of it. It was 
[very] tiring to fly .00 

High performance Marine aircraft, particularly jets, 
also used similar hydraulic systems. In most cases, 
however, this was to improve the response of the air
craft to the pilot's control movement. In helicopters 
the system was adopted just to get the machine to fly 
at all. Of all the helicopters the Marine Corps had in 
1962, only the HOK did not need stick positioning. It 
was so stable and aerodynamically unique that the 
controls would remain in position even if the pilot 
took his hands and feet off momentarily.67 

In the others it was not possible. A co-pilot could 
take over, but he further reduced an already restricted 
payload. Thus pilots developed a rather elaborate set 
of contortions to allow them to take their hands and 
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feet off the controls for a few seconds. Modern heli
copters have sophisticated mechanisms to compensate 
for the problem, but the techniques originated by the 
pioneers still persist. A thigh wedged firmly against the 
collective lever provided some assurance it would not 
move; likewise with practice and determination many 
pilots found that they could still keep both feet on the 
rudders, yet lock their knees around the control stick 
to keep it from falling over for at least long enough to · 
switch fuel tanks. 

The difference in what it took to fly a jet and what 
it took to fly a helicopter did not go unnoticed by the 
young pilot in the Marine Corps. While his fellow 
aviators soared overhead at supersonic speeds, tracing 
contrails in the sky in a sleek, stable aircraft that re
quired only a minimum of attention once properly 
trimmed, the Marine helicopter pilot was struggling 
along, thousands of feet below with both hands, a 
thigh, both knees and feet busily engaged in just keep
ing airborne at 80 knots and desperately wishing for 
a way to scratch his itchy nose. Attempting to fly 
classic tight formations under such circumstances pro
duced less than satisfactory results and would have to 
wait until better stabilization systems were introduced. 

On the first day of 1962 the Marine Corps still had 
four of these HRS-3 aircraft assigned to tactical units: 
two remaining at HMRL-263 at New River and two 
at HMRL-161 in Kaneohe, all of which were simply 
awaiting the arrival of the UH-34. Two more were 
with Marine Wing Service Group 17 (MWSG-17) at 
lwakuni, Japan and were utilized for general utility 
missions . All of the rest were SAR aircraft.68 

The HRS-3 had remained in the inventory of Ma
rine helicopters longer than originally anticipated. It 
was, after all, just a temporary stop-gap until the 
HR2S began flowing off the production lines. It was 
to remain a familiar helicopter to Marines for a num
ber of years more, although;in a slightly different role. 
At the height of the war in Vietnam it almost had a 
brief and spectacular comeback. B~t in 1962 the 
HRS-3 was soon to be phased out and with its de
parture all Marine helicopter pilots would be flying 
machines with stick positioning in which they finally 
would be able to scratch their noses-albeit with their 
knees still locked firmly around the control stick. 

The White Tops 

The remaining two types of helicopters assigned to 
the Marine Corps were unique in that they were both 
assigned to HMX-1 and it was highly unlikely that 
either would ever be a part of the assault forces. Both 
were reserved for the "Presidential mission." 

This task was initiated in September 1957 when a 
UH-34D, piloted by then commandin g officer of HMX-
1, Major Virgil D. Olson, had lifted President Eisen
hower from his vacation home at Newport, Rhode 
Island to Quonset Point Naval Air Station.69 Two 
months later, the Commandant directed HMX-1 to 
establish a permanent executive flight section with es
pecially prepared helicopters.70 Because of the distinc
tive paint scheme of dark glossy green on the lower 
portion of the fuselage and white on top, these execu
tive mission helicopters were normally called "white
tops" and distinguished by a "Z" designation prior to 
1962 and a "V" prefix after adoption of the uniform 
numbering system. 

HMX-1 still had four HUS-lZ (VH-34) aircraft 
available in January 1962. These had been modified 
considerably with executive interiors, extra sound
proofing, and numerous additional features, and re
quired rigorous maintenance procedures designed to 
guarantee the safety of the President while flying in 
them. Regardless of these measures the VH-34 re-

USMC Photo A329349 

A "White-Top" VH-34 of HMX-1 flies over Sugar 
Loaf Mountain, Rio de Janeiro , Brazil in February 
1960. These aircraft were specially outfiued for Presi
dential missions. 
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mained a single-engine aircraft and in case of mal
function the lives of passengers could be jeopardized. 
Rear Admiral Paul D. Stroop, Chief of the Bureau of 
Naval Weapons, had requested approval for the 
purchase of twin-engine helicopters in June 1961. 
Though he did not specify which of the two suitable 
aircraft then available should be selected, it was the 
Sikorsky-built HSS-2 (VH-3) that was chosen. Three 
of these helicopters were available at HMX-1.71 They 
were to become a familiar sight to millions of tele
vision viewers as they shuttled back and forth from 
the front lawn of the White House. A cargo and troop 
assault version of the HSS-2 was one of the strong 
competitors for a medium helicopter to replace the 
UH-34 and the features of this particular model will 
be discussed more fully later in conjunction with the 
selection process. · 

An Extended Range 

Studies and past experience indicate that the most 
desirable type of assault shipping for such .a [helicopter
borne] force will be ships which can accommodate the 
necessary embarked troops, the helicopters to land them 
and the crews to operate and maintain the helicopters. 
It is becoming increasingly urgent to commence a ship 
conversion or building program that will parallel the 
availability of the ... 36 man helicopter. 72 

General Clifton B. Cates, USMC 
Commandant of the Marine Corps 
17 July 1951 

With the advent of atomic weapons, it was obvious 
immediately that the capability of the Marine Corps 
to conduct amphibious assaults was in jeopardy. It 
would be impossible to have the masses of ships carry
ing assault Marines all converge at a single point on a 
shoreline. Such a concentration of power would pre
sent an atomic-equipped enemy with an irresistible 
target. A method had to be found to disperse the 
Marines and bring them together only at the moment 
they assaulted the beaches. Submarines were consid
ered, but technical problems were too great to over
come. Giant seaplanes were a strong contender, but a 
series of disastrous crashes and a stringent budget 
caused the Navy to drop the program. 

Helicopters seemed to offer the only solution. As un
promising as these machines were, and however many 
years it might take to develop suitable craft, helicop
ters had several potential advantages. The most im
portant of these was the fact that they could land 
Marines far inland from the sea as well as on the 
beaches. Unlike the seaplanes and submarines, how
ever, helicopters were limited in the distances they 
could fly. 

All the other alternative vehicles had the common 
advantage that they could transport Marines to the 
objective area and then carry _them in the actual 
assault. There was no need for any other conveyance 
between the rifleman embarking from his staging port 
and his actual attack on the shore. Helicopters lacked 
the range to combine these functions. Even the HR2S 
with nothing more for payload than a crew and its 
maximum fuel load could fly no further than 350 miles. 
Most helicopters were even more restricted. Efforts to 
increase the range of helicopters kept running up 
against the limited payload available in the helicop
ters of the time. Each pound of fuel carried was a 
pound less of payload of any kind. 

In his famous article in the 1949 Gazette, Igor Sikor
sky confidently had predicted that: " [ a helicopter will 
have] a range from 100 to 1,000 miles and eventu
ally probably up to 2,000 miles ... utilizing inflight 
refueling or [ even] by towing the helicopter." 73 

By 1956 HMX-1 had successfully demonstrated in
flight refueling from one HRS to another. To avoid 
the whirling rotor blades they had utilized a probe and 
drogue system. The former was a long pipe that stuck 
out in front of the helicopter to receive the fuel, the 
latter, an aerodynamically stable basket trailing hori
zontally on the end of the refueling hose from the 
tanker aircraft. This was the basic technique utilized 
by fixed wing aircraft and was to form the basis for 
helicopters when the system was finally adopted for 
them. 74 

Sikorsky's other prediction was not ignored either. 
In 1959 the All American Engineering Company of 
Wilmington, Delaware provided the Marine Corps 
with the details of a project then being conducted by 
the U.S. Air Force. This particular method of increaS:
ing the range of a helicopter required the pilot to 
maneuver his machine close to the tail of a C--47 (mili
tary version of the DC-3) at which time he could hook 
on to what amounted to a long tow rope trailing be
hind the transport. Once attached, the engine of the 
helicopter could be stopped and the aircraft towed 
along much like a glider. Under these circumstances, 
the rotor blades would generate sufficient lift in the 
wind stream to keep the helicopter airborne. As the 
objective area was reached, the helicopter pilot would 
start his engine, engage the rotor, cast loose from the 
tow rope, and make the assault. 75 The Marine Corps 
apparently never responded to this proposal, as its 
lack of feasibility was evident. As Ont;! senior Marine 
aviator later wrote, "The drag of a hel [icopter] of any 
size was enough to slow the DC-3 down to stall [non
flying] speed." 76 
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Interesting as they were, none of these attempts to 
extend the range of the helicopter promised an early 
solution to the problem of mobility. The Marine Corps, 
accordingly, turned to the Navy's proven method of 
moving aircraft by sea. It began adapting aircraft car
riers for helicopter operations. 

The Conversion 

In 1962, four ships were available from which a 
helicopter-borne assault could be launrhed. All had 
been converted from other types. The USS Thetis Bay, 
the first of these conversions, had had a checkered ca
reer. A product of the Kaiser shipyards in Vancouver, 
Washington, which had gained fame in World War II 
as a mass producer of ships, she was not one of those 
more rapidly rushed to completion. Kaiser received 
the contract for her on 18 June 1942 but did not lay 
the keel until three days before Christmas the next 
year. The ship was launched 16 April 1944 and com
missioned five days later. After short service in World 
War II she went into mothballs along with much of 
the rest of the fleet. Initially designated simply Mari
time Commission Hull No. 1127 (while under con
struction), she sailed in World War II as CVE 90, an 
eccort carrier; and after conversion to a helicop
ter assault ship became for a short time CVAH 1 
(carrier, assault, helicopter) and finally LPH 6. 

The conversion started in the San Francisco Naval 
Shipyard 1 June 1955 and was finished 1 September 
1956. In an unusual event, the vessel was recommis
sioned prior to the completion of the work. Captain 
Thomas W. South II" ran up his flag on 20 July 
1956 as the commanding officer of the first-and at 
this time-only ship specifically adapted to conduct 
helicopter assault operations. 

To the Marine Corps, the Thetis Bay constituted 
visible proof that amphibious vertical assaults could be 
conducted, but compared to other warships of the 
time, she was not impressive. At maximum load she 
displaced only 10,866 tons. Modern attack aircraft 
carriers were being launched at the same time that dis
placed 56,000, and it would not be long before ship 
engineers started designing carriers that would dis
place over 85,000 tons. Thetis Bay's overall length of 

* Captain South had close association with both aviation 
and the Marine Corps. The son of Marine Colonel Hamilton D. 
South, Captain South had Aown in the Pacific during World 
War II and had commanded an experimental unit equipped 
with remote-controlled assault drones. Captain South, who 
eventually attained the rank of rear ,admiral, had a brother, 
Colonel Hamilton D. South, who was a Marine Aier and latei· 
Director of Information at HQMC. 

USMC Photo Al91124 

The USS Thetis Bay (LPH 6), the first carrier con
verted for use as a helicopter assault ship, participates 
in PH/BEX 1-62 off Puerto Rico in April 1962. UH-
34s are operating from her deck. 

501 feet was slightly less than half that of the new 
attack aircraft carriers, and the conversion's flight 
deck did not extend the entire length of the ship. Yet 
this small LPH would have to operate with the H]{2S 
which was 88 feet long as it lifted off with the assault 
troops. The ship could accommodate 103 Marine offi
cers (including the helicopter pilots) and 901 enlisted 
men in addition to the 40 officers and 598 men re
quired to operate her. Her two boilers and double pro
pellors could drive this small ship through the water 
at 19 knots. 

Less than a month after the conversion was com
plete, on 24 September 1956, Colonel Frederick R. 
Payne had the distinction of being the first Marine 
helicopter pilot ever to land on an actual LPH when he 
brought his HRS-3 helicopter down on the flight deck 
and was eagerly greeted by Captain South.77 

This ship was always known to pilots and Marines 
who operated from her as the "Teddy Bear," from her 
identifying call sign on the radio. The nickname be
came almost a term of affection among the early pilots 
operating from her decks rather than any comment on 
her size. She ~ould serve long after 1962, serve well, 
and serve courageously. In retrospect, the Thetis Bay 
seems pathetically small. At that time, however, she 
was the forerunner of all that would come after her. 

A second C.VE conversion had been approved in the 
Fiscal Year 1957 program, the USS Block Island. 
Work had begun on 2 January 1958, but budgets were 
tight. The Navy had other priorities for what funds 
Congress had approved. The Forrestal class of attack 
aircraft carriers was vital; the atomic submarine and 
the Polaris missile required huge sums. There was 
little left over for Marines who still were convinced 
that a vertical assault in amphibious landings was a 
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valid part of the nation's military strategy. Conversion 
of the Block Island was cancelled. 

The newly appointed Commandant, General Ran
dolph McC. Pate, reacted sharply. In one of the more 
remarkable letters ever sent by a CMC to a CNO, he 
pointed out the disparity in priorities: 

I view the recent action by the Secretary of the Navy 
which eliminated the LPH conversion from the Fiscal 
Year 1957 shipbuilding and conversion program with 
extreme concern. The Marine Corps has reorganized and 
introduced new items of equipment to a degree where 
it is unquestionably ready to exploit the potential of 
the helicopter. Only one major component of this wea
pons system is missing-the modern amphib'ious assault 
ship.'8 

He continued, to insure that the CNO understood ex
actly how he felt: 

But without this component of the system our cap
ability in the already developed components is negated. 
This situation is analogous to one which would exist. if 
the Polaris [missile] were in being, but the submarines 
to carry it were still years in the future.70 

The comparison of the Marine Corps vertical as
sault capability and that of the Polaris submarine was 
not lost. In essence he had said that the Marine Corps 
had made great strides to insure that they still main
tained the capability of conducting amphibious as
saults in an atomic age and flatly challenged the Navy 
to match these efforts. It was a daring stroke. 

The results soon were evident as the lagging conver
sion program picked up impetus. Six months later, on 
30 January 1959, the USS Boxer was recommissioned 
as LPH 4. It was followed in April the same year by 

USN Photo 1111758 
The USS Princeton (LPH 5), second of the Boxer
class conversions, steams toward Chu Lai, Vietnam, 
with UH-34s of MAG-36 on her flight deck in August 
1965. 

the USS Princeton (LPH 5) and after some delay, 
the USS Valley Forge (LPH 8.) 

These ships were a far cry from the "Teddy Bear." 
All were of the "Essex" class, the first-line attack air
cr'aft carriers of the Pacific campaign in World War 
II. Weighing in the 38,000-ton class they were nearly 
four times as large as the Thetis Bay and their 888-
foot length, with a flight deck almost as long, gave the 
necessary space for a number of helicopters to load 
and take off simultaneously. Eight boilers generated 
150,000 horsepower, as compared to the 11,200 the 
two on the Thetis Bay could produce, and with this 
power, gave the carriers a speed well above the rest of 
the ships in the amphibious fleet. 

Each new LPH had accommodations for 171 Marine 
officers and 1,701 men, including those necessary for 
the helicopters. Each also officially required over 1,500 
sailors to man her, as compared to the 598 on the 
"Teddy Bear." 80 And in time of tight budgets, where 
every serviceman was carefully scrutinized to insure 
that his cost was necessary, this became a point of con
troversy which had far-reaching implications. 

Soldier Mechanics of the Sea 

By definition, Marines are "soldiers of the sea." Ma
rines have been a part of the crew on capital ships, not 
only since the founding of the U.S. Marine Corps, but 
far back into the dim reaches of naval history. Since 
the 1930s, Marine Corps fighter, bomber, and scout 
squadrons routinely have operated with, and as part 
of, U.S. Navy carrier air groups (CAGs). 

Few Marines have not sailed on a Navy ship, 
though in most cases they are merely passengers and 
not members of the regular crew. The large numbers 
of sailors required to man the Essex class LPHs created 
an entirely different, and to date unique breed of sea
going Marines: the soldier mechanics of the sea. If the 
Marines were going to have large LPHs, they were go
ing to have to provide part of the crews. 

On the 183rd anniversary of the founding of the 
Marine Corps, 10 November 1958, the first mechanics 
reported to the yet to be activated USS Boxer. 81 They 
were not Marine detachments, they were not part of the 
Marine squadrons attached to the CAGs, and they were 
not passengers: they were full-fledged members of the 
crew of the ship. 

Only in the engineering, navigation, and medical de
partments were the Marines not used. They filled billets 
in supply, as cooks and bakers, and disbursing clerks. 
The Air Department, with the exception of the men 
who refueled the helicopters and a few Navy officers, 
was made up completely of Marines. Marines manned 
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the shops which did the major repairs on the helicop
ters and, in a more traditional role, even made up the 
crews for several of the guns. 82 

The initial augmentation on the Boxer had been one 
officer and 92 enlisted men out of a total of 57 officers 
and 1,077 men. This was to grow until there were 10 
officers and 317 Marines serving in the crew. 83 When 
the USS Princeton was converted and reclassified as 
an LPH on 2 April 1959 the scene was the same.* 

These aviation officers and men, unfortunately, were 
not in addition to those required to operate the squad
rons. Instead, under the rules then in force within the 
Department of Defense, they were included in the over
all strength of Marine Corps aviation. On 29 July 1960 
with the imminent conversion of the third Essex class 
LPH (the Valley Forge), Major General Arthur Bin
ney, who at the time was the Director of Aviation, be
came concerned. He wrote that this practice could not 
be extended and that the use of Marine aviation officers 
and men to man Navy ships without any compensating 
increase in overall strength was extremely difficult due 
to "an almost impossibly austere manning level" in 
aviation. 84 

The problem had been recognized. Once again, far
sighted officers in the Navy realized that the Marine 
Corps vertical assault was a vital part of the overall 
strength of the United States. It had to be preserved, 
even if some sacrifices had to be made. Negotiations 
had been going on as to just where these cut-backs 
could be made. A month previous to General Binney's 
letter, the Director of the Policy Analysis Division at 
Headquarters Marine Corps could circulate the results. 

The Navy, like the Marine Corps, he pointed out. 
was under a Department of Defense imposed absolute 
ceiling of the number of personnel authorized. It was 
the people to man these large LPHs that was the major 
stumbling block. The letter declared that the Navy con
sidered the minimum crew for the Valley Forge ( or the 
other candidate for the forthcoming fourth-but later 
abandoned-conversion, the USS Lake Champlain) to 
be at least 1,000 men, though they considered 1,250 
more near the actual requirements.85 

Even though the Commandant had been assigning 
over 300 Marines to the Boxer and the Princeton, 
provision of sufficient sailors to man the next conver
sion would require the Navy to mothball other ships. 
In the Navy's first proposed trade-off it calculated that 
an attack transport ship (APA) required a crew of 
about 400 men. If three of them were withdrawn from 
active service, from the Pacific fleet, sufficient men 

* Commanding officer of the detachment on the Princeton 
was Lieutenant Colonel Homer S. Hill, who also served as 
air officer. Hill, as a major general. would be Deputy Chief 
of Staff (Air) at HQMC from 1963-1972. 

would be released to man the Valley Forge. After ad
ditional negotiations, the Navy agreed it would be 
more suitable to decommission just one APA and five 
landing ships tank (LSTs). It was also concluded that 
the first of a new type of true LPHs then being built 
would require a crew "about the same ( 400) as an 
APA." sn 

While the Valley Forge never would have the same 
. contingent of soldier mechanics of the sea as her two 

predecessors and the estimates of the number of Navy 
men required on the true LPHs were to prove conserva
tive, a serious problem once again had been resolved. 
In the meantime the Boxer and _the Princeton con
tinued to have much of their crews made up of Ma
rines. It was not until 1964 that they would depart. 
On 15 January the Marines left the Boxer and on 31 
January, the Princeton.87 Staying behind would he 
only three permanent crew members: the assistant air 
operations officer, the combat cargo officer, and his 
NCO a,sistant, who are still assigned to all LPHs as 
the only remaining vestiges of the soldier mechanics of 
the sea. Those Marines who served on the two ships 
have a unique and exclusive claim to fame. 

Marines supplementing Navy crews, however, really 
was not the answer to the problem. The disadvantages 
of converting World War II aircraft carriers to LPHs 
were becoming increasingly apparent. 

Keel-Up LPH 

On the outside, all four of the ships converted into 
LPHs appeared to meet General Cate's requirements. 
They all had flight decks and, except for the Thetis 
Bay, were sufficiently large to accommodate all the 
ground and helicopter elements of the assault team. 
Inside their gray hulls, however, all the conversions 
had serious deficiencies. 

The original ships had had to provide for just two 
combat elements: the aircraft and their crews and the 
sailors to operate the vessels. On a true LPH, a third 
element had to be accommodated: the assault Marines 
and their equipment. An LPH had to have large living 
compartments for the combat troops and storage holds 
for their gear, and it also had to have elevators for 
bringing men and material easily and quickly to the 
flight deck for loading on the helicopters. Efforts to re
arrange the interiors of the conversions to accom
modate these changes had to contend with the fad that 
in modern warships most of the bulkheads (walls) are 
more than partitions; they comprise a vital part of 
the vessel's structural strength and ability to withstand 
battle damage. Thus every removal and repositioning 
of interior bulkheads had to be weighed carefully 
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against the internal integrity of the ship as a whole, 
and often desirable changes could not be made. As a 
result, in the USS Princeton for example, the assault 
Marines had to be split up among 27 berthing com
partments ranging in size from four to 157 men, totally 
destroying shipboard unit cohesiveness. The situation 
was similar on the other three conversions.88 

The Marine Corps needed a ship designed and built 
from the keel up to provide for this third element, a 
ship in which the designers could provide for large 
troop spaces and cargo elevators right from the initial 
concept. Such a ship, in essence, would be built around 
the ship's crew, the helicopters, and the assault Ma
rines. The first such vessel to be built was the USS 
lwo ]ima (LPH 2)." The construction of this unique 
ship was authorized 27 January 1958 and her keel laid 
at the Puget Sound Naval Shipyard at Bremerton, 
Washington on 2 April 1959, just a year after General 
Pate had compared the lack of such ships to building 
Polaris missiles without providing submarines to 
launch them. 89 

What was launched 17 September 1960 still looked 
from the outside somewhat like a conventional aircraft 
carrier. Only half as large as the Essex class conver
sions ( with a full load displacement of 18,000 tons), 
lwo lima was only 592 feet in length, just barely 
longer than the Thetis Bay although with almost twice 
the "Teddy Bear's" displacement. This combination 
gave the lwo ]ima and the six almost identical ships 
that were to follow her none of the sleek lines of a fast 
warship. Instead, she was almost "plump" in her ap
pearance, square sterned, with a short sharp bow that 
quickly flared out into her 84-foot beam and with a 
flight deck 52 feet above the water line that covered 
all but a very small portion of the entire outline of 
the ship. 

Inside her hull was what none of the conversions 
had, full provisions for all three elements of the am
phibious assault team-the helicopters, the combat 
Marines, and the crew of the ship. 

In the simplest terms, an LPH of the lwo lima class 
was not a single type ship. She was three completely 
different vessels stacked on top of each other. At the 
lowest level was what amounted to an attack cargo ship 
(AKA) with large holds to store the supplies and 
equipment of the assault Marines and two large cargo 
elevators that could bring the material up to either the 
hangar or flight decks for staging. Both areas were 
normally used. This storage area was supplemented by 

• The cancelled conversion of the USS Block Island was to 
have been LPH-1. In the redesignation of amphibious ships, 
the Thetis Bay became LPH---o, the Boxer LPH-4, Princeton 
LPH-5, and Valley Forge LPH-8. The intervening numbers 
were given to lwo Jima class ships. 

an area aft of the hangar deck in which combat vehicles 
could be carried. To expedite loading at a dock, the 
designers had included a ramp which could be attached 
to the aircraft elevators on the outside of the hull, al
lowing the jeeps and other vehicles to drive directly 
on to the ship and into the vehicle stowage area. 

The second layer of the lwo ]ima class extended 
from the holds up to the hangar deck and was equiva
lent to an amphibious assault transport (APA). In 
this section, and a few others scattered throughout the 
hull, were the large berthing and messing spaces re
quired by 1,900 assault Marines and helicopter mech
anics. Though hardly luxurious, these spaces did 
provide each Marine with a small metal locker to store 
personal items, separate storage rooms for his pack 
and rifle, and in the description of one observer who 
obviously had had experiences with older troop trans
ports: "a comfortable bunk, complete with mattress." 00 

These two layers made the lwo ]ima class unique. 
The provisions for them was what had so seriously 
handicapped the conversions. 

The final layer was more conventional and was what 
gave the ships their distinctive aircraft carrier-like ap
pearance: the facilities for launching and recovering 
helicopters from the flight deck, storing them on the 
hangar deck, and the machine shops and work spaces 
for the mechanics to maintain the aircraft. To expedite 
the moving of helicopters from the flight deck to the 
hangar deck, two elevators, each with a capacity of over 
17 tons ( a fully loaded HR2S weighed slightly more 
than 15), were installed, not in the center of the flight 
deck as had been the case in World War II carriers, 
but on the outer edge of the flight deck where they 
operated up and down the outside of the hull. One was 
on the port side directly abeam the island superstruc
ture; the other one was on the starboard directly aft of 
the island. To insure that the ships could traverse the 
Panama and other canals (for when both elevators 
were extended the ship had an extreme width of 105 
feet), the elevators could be folded up alon~ the side 
of the hull. In actual usage, these aircraft elevators 
performed an additional function. Cargo could be 
brought up from the hold to the hangar deck, staged 
there and moved aboard the lowered elevator. Then to 
rapidly bring large quantities up to the congested 
flight deck, the elevator was simply raised. This proved 
extremely effective, particularly if the cargo was to be 
carried externally by the helicopter. The same method 
was used to assemble large units of Marines on the 
flight deck, ready for boarding their aircraft. The in
dividual teams would form up on the elevator from 
the hangar deck and with a blare of the klaxon horn, 
a slight jerk, they would be lifted up to the flight deck 
beside their waiting helicopters. 
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USMC Photo Al41545 
The USS Guadalcanal (LPH 7) steams out of Morehead City, N.C. on the way to an exercise in January 1972. 
This and other lwo Jima-class LPHs were the first ships built from the keel up for helicopter operations. 

Smaller portions of other ships were included also. 
Above the vehicle stowage area was a hospital that 
could, in an emergency, accommodate more than 300 
casualties (by utilizing the troop berthing space di
rectly aft of it). This particular feature would take on 
increased importance as the LPHs responded to na
tural disasters and evacuation of civilians from troubled 
areas. The deck edge elevators could be utilized in just 
the reverse of their role in launching assault troops. 
The sick and wounded were unloaded directly from 
the helicopters onto one of them, dropped down to the 
hangar deck and moved to a waiting elevator which 
lifted them up one deck to a large door leading to the 
hospital. This fifth elevator, incidentally, was often 
loudly-and accurately-proclaimed as the only one 
in the entire ship specifically designed to move people. 

In addition, each of the LPHs of this series had a 
complex communications center for the control of all 
the helicopters in the assault. Termed the HDC (for 
Helicopter Direction Center), it and a similar one for 
the control of supporting fires (FSCC), which were in
terconnected along with the ships own Combat Infor
mation Center (CIC), could act as the coordinating 
agency for a much larger assault with other ships and 
aircraft. Though the LPHs to follow were almost iden
tical, the Iwo !ima and several of her sister ships had 
provisions for another function: the offices and com
munications for both the amphibious force commander 

and the landing force commander. Ships so modified 
were tagged "flag configured." 

Both as a matter of comfort for the crews and em
barked Marines and to assist in maintaining structural 
strength in a ship that was such a hybrid, the entire 
vessel was air-conditioned. Popular legend had it that 
there were no port holes in the LPHs. There were, but 
what few of them existed were all high in the island 
structure, an area not normally visited by the assault 
Marines. 

As if the combination of an APA, an AKA, and a 
helicopter aircraft carrier were not enough, the ship 
had a space for the crew of 50 officers and 500 Navy 
men to operate her. The design of such a ship was a 
remarkable achievement for all the engineers who 
visions for almost every conceivable situation from 
played a part. Into her stubby hull were crammed pro
amphibious landing in an atomic age to peacetime 
disaster rescue missions and most assignments between 
those two extremes. She was designed to be very ver
satile. To accomplish all of this, however, the designers 
had to make a few compromises. 

The ships had two separate boilers and associated 
engines but a single propeller. Such a design saved 
space for other functions ( and was less expensive) , 
though the 22,000 horsepower generated was enough 
to drive her through the water at a speed slightly in 
excess of 21 knots. This combination, coupled to the 
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size and shape of the hull, led to some unexpected re
sults. 

One characteristic was first noticed shortly after the 
lwo ]ima left the dock on 5 September 1961 for her 
initial tests at sea. On board were Captain Thomas D. 
Harris, USN, the first naval officer ever to command a 
true LPH, his crew learning the intricacies of an en
tirely new breed of ship, and the officials and engineers 
from the Puget Sound Naval Shipyard, who had built 
her. 

The next day she returned to dock. Obviously such 
an innovative design was going to have a number of 
small discrepancies on her first shakedown. The lwo 
Jima did. One of the most serious was described in the 
official reports as: "severe hull vibrations at high 
power." On 14 September once again she cast off, head
ing for sea. Most of the original difficulties had been 
corrected. The vibration persisted. A week later a third 
trip was made, this time as her official Builder's Sea 
Trials, a period of testing and exercising the ship to 
verify if she would perform as predicted.* The hopes 
of the engineers were vindicated. She performed well. 
The only disappointment was that "the chief remaining 
discrepancy was (still) vibration at high power." 

This characteristic vibration was never to be cured 
in any of the class. At about 15 knots the entire ship 
began to shake every time one of the blades of the 
screw took a bite of the water. At that speed it was 
slight throughout all the ship, but more pronounced in 
the stern and bow Marine berthing areas. As the speed 
increased, the vibration increased correspondingly in 
frequency and severity. 

Embarked Marines soon learned to recognize it and 
within a short period of time actually could tell how 
fast the ship was going by the rattle of the decks. It 
was as if the builders had given each man aboard the 
vessel his own private speedometer. As the lwo ]ima 
and her sister ships reached 21 knots the pounding be
came more pronounced and was inescapable anywhere 

'' Designers of ships, much like airplanes, have complex 
formulas, even computers, to predict how an individual craft 
will perform. The variables are so great that it is impossible 
to predict with any absolute certainty. There is only one way 
to do it: take the ship to sea, or the aircraft into the air, to 
see if it will perform as expected. Considering the divergent 
demands that the engineers had to resolve, the lwo Jima class 
LPH was a resounding success. 

on board. To the builders this was "severe vibration at 
high power". To all Marines who experienced it, it 
was "the twenty-one knot thump." 

While on a peacetime deployment, if wakened by 
the thump in the middle of the night, the Marines knew 
that another crisis had occurred, that their ship was 
proceeding at maximum speed, and that the next morn
ing could bring them into action. When the thump 
began, the ship would come strangely to life, unbidden. 
Marine officers would begin appearing at the HDC. 
Assault riflemen would be restless in their bunks and 
helicopter mechanics would begin worrying about some 
minor detail on their aircraft that they had postponed 
repairing. The designers had not intended it this way 
but they had given each Marine an unavoidable and 
unmistakable alarm system. 

On New' Year's Day, 1962, the lwo ]ima was in port 
at San Diego with much of her crew on leave and the 
rest busy maintaining the ship. She was not quite 
ready to conduct an assault-but she would be soon. 

The Last Concert 

And so a bleak and cold New Year's Day in 1962 
was to mark the last time for over a decade that a 
Commandant could be "surprised" and not have some 
of his Marines actively engaged in a war. Marine heli
copters were stationed around the world. There were 
several models specifically designed for Marine Corps 
requirements, and the amphibious ships to give the 
helicopters and the assault troops the mobility to react 
in any geographical area bordering on the sea were 
becoming available rapidly. 

The 34,3 helicopters then in service were far fewer 
than the Marine Corps thought necessary to carry out 
the mission it had been assigned, but regardless of their 
small numbers, the helicopters, combined with the 
mobility of the new assault ships, gave Marine assault 
forces a flexibility never before available. Over the 
next decade, these forces would be called upon a num
ber of times to enforce the decisions of the U.S. Gov
ernment. These landings, however, were not without 
cost. By the end of the decade few of the original heli
copters would remain. Many of the crews would be 
gone also. 



CHAPTER TWO 

MANEUVERS AND DEPLOYMENTS 

Possible Deployment 

At the conclusion of the New Year's Day ceremony 
around the punch bowl, most members of the band 
and the guests went home to watch the football games. 
One, at least, did not. 

Lieutenant General Wallace M. Greene, Jr., Chief of 
Staff of the Marine Corps, had serious work to do. He 
noted in his diary that he had departed promptly at 
1230 and returned across the parade ground to his 
quarters for lunch. At 1330 he started to "review cur
rent problems, schedules and pending items of busi
ness." He continued until "past midnight." 1 

General Greene was the son of a village shopkeeper 
in Waterbury, Vermont, a small town of 1,500 near 
Lake Champlain. A descendent of Mayflower immi
grants, he included among his forebears the Revolu
tionary War hero, General Nathanael Greene. 2 

General Greene described his youth as: 

For one thing, everyone knew you, so you had to 
live up to the community's standards. Another ad
vantage lay in the schooling we received. New Eng• 
landers have always been strong supporters of educa· 
tion and in Waterbury we had a good school system. 
I took Latin for six years and music for 12, and this 
was a country school.3 

After graduating from high school in 1925, he en
tered the University of Vermont with every intention 
of becoming a doctor. He worked nights to supple
ment his income and attended classes in the daytime. 
While still a freshman, he saw an announcement in a 
newspaper that competitive examinations for the Naval 
Academy were to be held. As he later explained: "At 
the time I didn't know much about the Navy, but the 
tests were free, so I decided to try for the appoint
ment."4 

He was accepted and the next year began classes at 
the academy. He still was unsure about the course he 
had chosen. Only in his senior year did he give any 
serious thought to the Marine Corps. Then, on a cruise 
as a midshipman, "I began talking to the captain of 
the ship's Marine detachment. I decided that if half 

his stories were true, then I wanted to be a Marine." 5 

On graduation in June 1931, he was commissioned a 
second lieutenant in the Marine .Corps. 

This flinty Vermonter would preside over the most 
turbulent and explosive era in the development of heli
copters in the Marine Corps. On New Year's Day 1962, 

USMC Photo A409014 

Lieutenant General Wallace M. Greene, Ir., Marine 
Corps Chief of Staff in 1962, became 23d Commandant 
on 1 January 1964. He participated in many crucial 
helicopter development decisions. 

27 
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he could not foresee what was to come, hut one of the 
problems he pondered was "the possible deployment of 
the first Marine unit to the Delta area of South Viet
nam," 6 and he also reviewed intelligence reports on 
the worsening situation in Cuha.7 In those places and 
elsewhere, Marine helicopters and the men who flew 
them soon would he tested. 

Between the end of the Korean War and the begin
ning of 1962 a number of exercises had been held to 
test the concept of vertical amphibious assaults. All of 
them had suffered from being relatively small scale, as 
the necessary LPHs were not available until late in the 
period. In addition, no matter how realistic the land
ing, it still remained a peacetime maneuver and there 
was no sure method to determine if the same proce
dures would he equally effective in war. 

The next three years provided the Marines with four 
major opportunities to evaluate fully-the concept. The 
first of these, although the smallest operation, was, in 
retrospect, the most significant. 

SHUFLY 

The military situation in South Vietnam had de
teriorated seriously in the last half of 1961." General 
Maxwell D. Taylor, special military advisor to Presi
dent Kennedy, had recommended in November an 
expanded program of U.S. support for the beleaguered 
government. Many of his suggestions had been ap
proved by the President. They had, however, only a 
limited immediate effect on the Marine Corps. Its role 
was still confined to furnishing advisors, members of 
joint staffs, and specialized communications personnel. 
The U.S. Army was to supply most of the increased 
effort-including helicopters. 

By December the first two of three helicopter com
panies planned had been committed. Equipped with the 
Piasecki-designed tandem-rotor H-2ls they represented 
a small hut much-needed increase in mobility for gov
ernment forces. Each of the aircraft was capable of 
carrying approximately 10 assault troops in addition 
to the two gunners who manned machine guns in each 
door. 8 The H-21, though, suffered a loss of lift capa
bility at high temperature or altitude even more serious 
than other helicopters of the time and was only margin
ally suited for night and instrument flight. 9 The JCS 
became concerned that additional helicopters might he 
needed. On 17 January 1962, they directed the Com
mander in Chief, Pacific (CinCPac), Admiral Harry 

'' For a complete history of this period see: Captain Robert 
H. Whitlow, U.S. Marines in Vietnam, 1954-1964: The Ad
visory and Combat Assistance Era (Washington: History and 
Museums Division, Headquarters, U.S. Marine Corps, 1977.) 

D. Felt, to review the total requirements for Vietnam. 
The admiral responded on 28 February. Though the 
third Army helicopter company· had arrived, there was 
a need for one more. He recommended another Army 
unit he dispatched to the Mekong Delta region of south
ern Vietnam.10 

By coincidence, the same day the Commanding Gen
eral, FMFPac, Lieutenant General Alan Shapley, who 
had been a member of the Marine Detachment on 
hoard the USS Arizona when the ship was sunk on 7 
December 1941, sent a message to CMC outlining an 
entirely different plan. The proposal had been devel
OJJed by Major General Carson A. Roberts, Command
ing General, AirFMFPac, who was scheduled to re
place General Shapley on 1 July 1962. 

The two generals repeated a request from Major 
General Charles J. Timmes, USA, Chief, U.S. Military 
Assistance Advisory Group, Vietnam (ChMAAGV) 
to augment Army squadrons with Marine Corps 
pilots. Nine officers, he suggested, could he selected 
at a time and sent to Vietnam for 60 to 90 days of 
familiarization and indoctrination. Such a program 
would have been complementary to one General 
Shapley's command had initiated in May 1961 in 
which monthly increments of 20 Marines, officers and 
senior enlisted men, were sent to Vietnam to observe 
ground operations. 

On receiving General Timmes's request, General 
Roberts pointed out that the Marines would have diffi
culty working with Army squadrons. Since the Marine 
pilots would he flying aircraft in which they had no 
experience, some of the time they spent in the battle 
zone would have to he used for nothing more than 
training them to fly the Army H-21. As an alternative 
he suggested that an entire Marine Corps squadron he 
sent to the area to replace one of the Army companies. 
This would increase the total lift available since the 
24 UH-34s assigned could carry more and were less 
smcep1tihle to altitude and heat than the H-2ls. In 
addition, familiarization still could he obtained by 
rotating pilots from other Marine squadrons. If the 
helicopters were located in the more mountainous 
northern portion of RVN they would he operating in 
an area that was a Marine Corps responsibility under 
contingency plans then in existence.11 

While this proposal was being studied, on 6 March 
the JCS approved the deployment of the fourth Army 
helicopter unit. The 33d Transnortation Light Helicop
ter Company at Ford Ord, California was alerted to 
depart 18 April. Apparently unaware of this decision 
two days earlier in Washington. the Commander, U.S. 
Military Assistance Command, Vietnam (ComUS
MACV), General Paul D. Harkins, informed CinCPac 
that he agreed with Generals Shapley and Roberts and 
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desired a Marine Corps squadron instead of the fourth 
Army unit. He requested that it be sent to the Mekong 
Delta. The Army's 93d Helicopter Company had only 
recently become fully operational at Da Nang, and 
to move it south now would result in a decreased level 
of support just as the monsoon was ending and the 
weather was becoming more favorable for helicopter 
operations. "When the tempo of operations permit," 
he added, "the Marine helicopter squadron will be re
located to the I Corps (northern/Da Nang) area and 
the 93d helo company to the III Corps [southern] 
site." 12 

The next day, 9 March, the Commander in Chief, 
U.S. Army, Pacific, General James F. Collins, added 
his opinion. He stated that in view of the decision to 
deploy the company at Fort Ord, no Marine Corps 
helicopters were necessary in Vietnam. The Army was 
still anxious, however, to have Marine Corps pilots to 
augment the units already there.13 

The issue was not resolved until 19 March. The JCS 
then approved a Marine Corps squadron instead of the 
33d Helicopter Company at Fort Ord. Target date for 
the squadron to be in place was approximately 15 
April. 14 Unlike the Army, which would have to ar
range shipping from Hawaii or the West Coast of the 
United States-a fairly complicated revision of already 
demanding schedules-the Marine Corps had two 
squadrons immediately available nearby. Both HMl\I-
261 and HMM-362, the two transport squadrons of 
MAG-16 in Okinawa, were temporarily in the Philip
pine Islands. They were scheduled to be the vertical 
assault portion of a large-scale Southeast Asia Treaty 
Organization (SEATO) exercise, code named TULUN
GAN. The operation was to start 25 March. 

The recently promoted commanding general of the 
1st Wing, Major General John P. Condon, had already 
left lwakuni, Japan and had established his headquar
ters on Mindoro Island when he received notice on 
22 March to deploy a squadron to Vietnam. General 
Condon, though not designated as a helicopter pilot, 
was no stranger to them. In later years he described 
his experience: 

My whirly-bird initiation went back as far as '47 and 
'48 when the thing was just evolving. General Harris, 
who was then Director of Aviation, had me evaluate 
about every helicopter in the country ... so I covered 
a lot of helicopter territory kind of early in the game. 
In fact, some of my bones are still shaking from some 
of those machines."' 

Planning began immediately. General Condon se
lected HMM-362 as the squadron to go. Since the pre
vious October it had been assigned as the helicopter 
portion of the Special Landing Force (SLF) and had 
spent most of the intervening months on board the USS 
Princeton (LPH 5) patrolling the South China Sea. 

(Lieutenant Colonel Fred A. Steele and the members 
of HMM-261 were not to be the first in Vietnam but 
they would have an emergency deployment. Less than 
two months later, on 17 May, they flew off the ship in 
the Gulf of Siam and supported contingency operations 
in northern Thailand. HMM-261 remained at Udorn 
there until relieved by Lieutenant Colonel Reinhardt 
Lee and his HMM-162 at the end of June) .16 

By 30 March General Condon had submitted the 
broad outline of his plan.17 He proposed a small head
quarters group of eight officers and six enlisted men 
commanded by the chief of staff of the 1st Wing, Col
onel John F. Carey, one of the most experienced heli
copter pilots in the Marine Corps. On 6 August 1948 
he had become the 18th Marine designated and had 
been the second commanding officer in the history of 
HMX-1. 

To provide the necessary base services, a subunit of 
MABS-16 with 193 enlisted men and 18 officers also 
would be sent. This unit was to be led by the current 
commanding officer of MABS-16, Lieutenant Colonel 
William W. Eldridge, a helicopter pilot since 5 January 
1952. The final element would be Lieutenant Colonel 
Archie J. Clapp and his HMM-362. 

Lieutenant Colonel Clapp had enlisted in the Marine 
Corps in December of 1940. Two years later he entered 
flight training and was commissioned in July 1943. He 
saw combat as a fighter pilot in the campaigns for I wo 
Jima and Okinawa. Then, in March 1951 he was as
signed to HMX-1 and designated a helicopter pilot on 
9 June. In the squadron he expanded his career as a 
prolific and articulate writer and soon was editing a 
news sheet distributed throughout the Marine Corps 
detailing the latest developments in helicopters. After 
the Korean War he continued to write articles for 
professional journals. One of them received an honor
able mention from the Marine Corps Association con
test in 1958. This particular article demonstrated the 
imaginative approach to a problem that was to make 
him well suited for his duties in Vietnam. He proposed 
that helicopters be used as a method to launch and re
cover fixed-wing aircraft. The helicopter would lift the 
other airplane to a suitable height and speed and re
lease it. Landing was just the reverse. Such a system 
would eliminate the need for long runways in a com
bat area. 18 

As TULUNGAN was concluded and the men of 
HMM-362 along with the rest of the Marines began 
reembarking on their ships, planning progressed for 
what would become known as Operation SHUFLY. 
Colonel Carey hastily assembled his small staff at 
lwakuni. One of their first tasks was to select a site. Of 
those available in the delta most were surfaced with 
laterite.19 Many Marines would learn later that this is 
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a red clay often used to pave roads and runways in 
Vietnam. When dry it has the consistency of talcum 
powder; when wet, bottomless glue. Colonel Carey was 
concerned that the laterite would damage, not only the 
helicopters, but the transport aircraft which would be 
necessary to support his task unit. There was, however, 
an abandoned airfield that had a suitable concrete run
way: Soc Trang. Built by the Japanese during World 
War II, it was approximately 85 miles south-southwest 
of Saigon.20 

To insure flexibility for HMM-362, its normal com
plement of 24 UH-34s was supplemented by three 
OE-1 (01-B) fixed-wing Cessna observation aircraft 
from Lieutenant Colonel Donald H. Foss's VMO-2 and 
a C-117 (military version of the improved DC-3 
transport) for liaison and supply flights. Approxi
mately 50 additional mechanics were assigned to the 
squadron for aircraft maintenance. 

On the morning of 8 April, Colonel Carey and mem
bers of his staff departed lwakuni in the C-117. After 
a short stop in Okinawa to pick up others, they pro
ceeded to NAS Cubi Point in the Philippines for final 
briefings. The next morning they discovered that the 
aircraft had developed mechanical difficulties and could 
not proceed to Vietnam. Colonel Carey was remem
bered as surveying the aircraft and exploding, "We 
have a war going on and now our horse just died"! 21 

There was, fortunately, another C-117 at Cubi on a 
routine logistics flight for the 1st MAW. Colonel Carey 
is again remembered as walking over to the pilot, a 
captain, and saying: 

"Too bad your airplane is sick." 

The captain responded that hi:; aircraft was m fine 
shape. 

"Oh, no it isn't." Colonel Carey answered. "Yours 
is c:,ver there and it's sick. This one is mine." 22 

A quick switch was made and the party continued on 
to Soc Trang. 

Colonel Carey's determination to arrive on the 9th 
was prompted by a plan that called for all but fuel and 
water to be delivered by air. The first KC-130s bring
ing the MABS subunit to set up the base were due to 
land that afternoon.* 

When the staff finally arrived, they found a runway 
approximately 3,000 feet long, a dilapidated hangar, 
and a few long-abandoned buildings. As others began 
preparations for the arrival of the KC-l30s, a pilot of 
the C-117, Captain James P. Kizer, busied himself by 
converting the airplane into an improvised control 
tower. He removed the escape hatch on top of the 

'' The C-130 is a four-engine turbo-prop aerial refueler 
which can he converted for cargo and troop transport opera
tions. 

Photo courtesy of Lieutenant Colonel James P. Kizer, USMC 

Soc Trang Airfield, SHUFLY's first operating base in 
the Mekong Delta. Flying from Soc Trang, the Marines 
quickly learned many vital lessons in helicopter op
erations and tactics. 

cockpit, turned on the radios, "put my sun glasses on, 
stuck my head out and said 'Hello there, this is Soc 
Trang Tower'"; z:: he then was able to give landing 
information to the KC-130s, the first of which was 
piloted by General Condon. Lieutenant Colonel 
Ethridge and his men, on their arrival, immediately set 
about establishing the necessary facilities to provide for 
the Marines yet to arrive. 

Meanwhile, HMM-362 was busily preparing for the 
deployment. At the conclusion of TULUNGAN, on 1 
April, it reembarked on the USS Princeton and pro
ceeded north to Cubi Point in Luzon. There it ex
changed some of its aircraft with HMM-261 so that 
those with the longest time before regularly scheduled 
overhaul would be assigned to HMM-362. In a "round 
the clock" operation under the direction of the aircraft 
maintenance officer, Captain James R. Plummer, and 
the maintenance chief, First Sergeant Robert A. Schrie
fer-both of whom were to receive citations later for 
their skills during SHUFL Y-the switch was made. 21 

Now with the two squadrons on board, the Princeton 
proceeded back to Okinawa to load the men and equip
ment that had not been deployed to the Philippines. 

On 10 April, still with HMM-261 on board to 
assist in the unloading, the ship departed. Its destina-
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tion was 20 miles off the mouth of the Mekong River. 
Operations were £cheduled to start at dawn, 15 April. 

In response to a request made on 29 March by the 
State Department, the landings were to be made as 
inconspicuously as possible. The Commander, Seventh 
Fleet, Vice Admiral William A. Schoech, planned to 
keep the Princeton out of sight of land.25 He also or
dered that the escorting jets from the USS Hancock 
(CVA 19) remain well out to sea to be called in only 
if necessary. This deviation from helicopter assault 
doctrine which called for the escort "aircraft [to] 
cover the helicopter waves and provide protection from 
enemy ground fire" seemed insignificant at the time. 26 

It was, however, an ominous indication of further 
changes to come. 

The flights to Soc Trang began on schedule. The 
only incident recalled by Lieutenant Colonel Clapp 
occurred shortly after the takeoff of one of the OE-ls. 

The engine began to malfunction. The pilot, First 
Lieutenant Francis M. Walters, Jr., quickly turned 
back to the Princeton and even w~thout a tail hook or 
arresting wires on the ship made a successful emer
gency landing. The airplane was repaired ·and flown 
to Soc Trang later in the day. By mid-afternoon the 
transfer was complete. HMM-261 returned to the ship 
to assume duties as the new SLf squadron. 

Within three days in Vietnam, HMM-362 discovered 
that additional development of tactics and machines 
was going to be required-a process which was to 
characterize its entire operation. The first incident was 
a small, but typical one. Two aircraft had been com
mitted to haul badly needed supplies to an isolated 
town deep in the delta. Lieutenant Colonel Clapp 
described it: 

[The pilots] landed and shut down on what appeared 
to be hard dry ground. In a couple of minutes, though, 
they noticed that the landing gear w.as slowly but 

USMC Photo 
The commanders responsible for SHUFLY confer after arriving at Soc Trang in April 1962. Major General 
Jo~n Condon, Commanding General, 1st Marine Aircraft Wing (fourth from left) confers with Colonel John 
Carey (extreme right), the task group commander. Lieutenant Colonel Archie Clapp, HMM-362 squadron com
mander, is third from left, holding coat and briefcase. 
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steadily sinking. Timbers were quickly shoved under 
the axles, yet [they] were solid on the timbers before 
the helicopter could be started and rotors engaged for 
takeoff. After that experience the helicopters always 
carried a short length of marston matting to be placed 
under the wheels by the crew chief before the heli
copters were shut down in the field. 27 

Lieutenant Colonel Clapp could have added that the 
problem triggered off a renewed search for an "in
stant" helicopter landing pad. Several models were 
later produced in limited quantities. 

Another problem the men of HMM-362 could solve 
immediately, and their experience influenced the de
sign of all helicopters in the future. It had not occurred 
to the squadron that the small size of the Vietnamese 
troops "made it difficult for them to embark in the 
helicopters when they were on solid ground and im
possible in mud. The squadron metal-smiths built large 
jury-rig steps [to the cabin door] from wood and 
angle iron to solve the problem." 28 Later prefabricated 
metal steps were added to the UH-34s operating in 
Vietnam. But the most lasting effect was that the ease 
of exit and entrance became a factor in the design of 
future helicopters. 

Nine days after their arrival in Soc Trang the Ma
rines had a helicopter shot down. A single bullet 
pierced an oil line in the engine. The pilot was able to 
fly the airplane out of the battle to a safe area, but 
the incident pointed up the vulnerability of the oil 
system in the UH-34. The vital cooler was located on 
the bottom of the engine and provided a tempting tar
get for the enemy until later when armor plating was 
added." 

Lieutenant Colonel Clapp also began refining 
"short-order" m1ss10ns, in which the rapid response 
and mobility provided by the helicopter provided a 
means to exploit any sighting of the enemy. These 
ooerations were subsequently developed into the 
"Chickenhawk" ( or Eagle) fast reaction concept and 
emoloyed with great success. 

To overcome the difficulty of navigating across the 
featureless swamps and rice paddies of the delta re
gion and yet to provide the surprise resulting from 
flight at extremely low levels he once again demon
strated his imagination. The leader of a flight would 
position himself to the rear of the formation high 
above at 1,500 feet altitude. From there he could iden
tify landmarks and broadcast course corrections to the 
other helicopters without alerting the enemy to the 
impending assault. 

By the time HMM-362 left Vietnam on 1 August 
1962, Lieutenant Colonel Clapp and "Archie's Angels," 
as the members of his squadron called themselves, had 

" Armoring of helicopters will be discussed in Chapter 5. 

identified almost every area which would eventually 
require further development in helicopters. 

Built-in armor plate was needed. Some integral fire 
power was necessary though unlike the Army H-2ls 
no machine guns had been mounted in the aircraft. 
Instead, the crew chief and co-pilot were equipped with 
"grease gun" submachine guns. "The co-pilot covered 
the left side of the helicopter while the crew chief 
covered the right when [they] were close to, or on 
the ground. " 29 

The many studies conducted in the previous 10 years 
of the possible effect of combat damage had been 
tested. The helicopter "does not seem to be as fragile 
as some people think," 30 it was reported. 

Landings in the face of heavy fire or "in the vicinity 
of a machine gun concentration" seemed "foolhardy." 
Though "some losses will likely occur when operating 

• in an environment" of light enemy fire, "it is not 
necessary to 'sanitize' an area completely before heli
copters con onerate in it, if moderate losses are an ac
ceptable factor. " 31 

New flight clothing and body armor for helicopter 
crews were a high priority item. 

While the squadron occasionally had fixed-wing 
aircraft support from the Vietnamese Air force, the 
results were uneven. Lieutenant Colonel Clapp accu
rately predicted what would have to be developed for 
protection of helicopters in a counterinsurgency war: 

Helicopters need escort aircraft to call on for sup• 
pressive fire. The escorting .aircraft must have flight 
characteristics that permit them to stay close to the 
helicopters and constantly in a position to initiate an 
attack. A target is not going to be seen until it is 
firing at the helicopters, and when this happens, even 
a short delay is too long. The armament of the escort 
aircraft should be antipersonnel in nature. Their sole 
mission is to make someone stop shooting at the heli
copters. And to make them stop immediately. The results 
the helicopter leader needs in order for him to get his 
work done [are to] keep the opposition off his back 
while he places troops where they are supposed to be.32 

Unknown to the Marines at Soc Trang, their deploy
ment had created an additional problem. General 
Shoup had approved the move but he harbored reserva
tions. The Marine Corps was undergoing a major ex
pansion of the helicopter program and planned to add 
one medium transport squadron to the existing 11 in 
each of the next four years. The inventory of UH-34s 
would increase to 294 by fiscal year 1964.33 

To fill the new units, additional mechanics, tech
nicians, and pilots would have to be recruited and 
trained, and much of the training would be done by 
Marines already assigned to helicopters. Any further 
commitments of active units, therefore would put a 
severe strain on the planned progress. The Cornman-
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dant feared that the Marine Corps might be asked to 
provide another squadron to MAG-16 in addition to 
HMM-362 and HMM-261, resulting in a disruption 
of the expansion. He indicated that he would oppose 
the use of the Marine helicopters in Vietnam if this 
were to be the situation. 34 He made this position clear 
to Generals Shapley and Roberts on 7 May. The third 
transport squadron to be sent to the western Pacific 
was not scheduled to be ready for deployment until 
March 1964. The plan would be adhered to.35 

The fears of General Shoup had foundation. Less 
than a month after his warnings, ComUSMACV stated 
an urgent need for additional helicopters in Vietnam 
and requested CinCPac provide another Marine squad
ron. 36 General Shoup, however, was at least partially 
successful in his efforts to build up the helicopter pro
gram before committing more squadrons to an ex
panding war in SEA. Not until late fall 1963, would 
the additional squadron arrive. The three transport 
units of MAG-16 initially rotated between Vietnam, 
the ship-borne Special Landing Force, and home sta
tion at Futema. 

For three yea.rs after "Archie's Angels" first touched 
down at Soc Trang, SHUFLY continued to provide the 
Marine Corps with information that greatly affected 
further development of the helicopter. But SHUFLY 
had become almost a totally land-based operation. The 
amphibious capability, which gave the Marine Corps 
such a unique strength, was seldom utilized. The 
Marine Corps soon was to have an opportunity to eval
uate the concept and the machines in an operation 
which was almost completely sea-based. 

The 1962 Missile Crisis 

The first week in October 1962 found Marine Corps 
helicopters engaged in a wide variety of commitments. 
HMM-163, led by Lieutenant Colonel Robert L. Rath
burn, had replaced HMM-362 in SHUFLY on 1 Au
gust. Lieutenant Colonel Rathburn, a fighter pilot in 
World War II, had made the transition into helicopters 
and had been designated 23 November 1951. 

After turning over all of its equipment and aircraft 
to HMM-163, "Archie's Angels" had proceeded to new 
assignments in the United States. HMM-362 was re
formed at Santa Ana, but in October found itself once 
again, as in Futema a year before, awaiting the as
signment of aircraft. It was, also, about to have a new 
mission. 

In Thailand, Lieutenant Colonel Steele with HMM-
261 had been replaced by the newly arrived HMM-162. 
The commander, Lieutenant Colonel Reinhardt Leu, 

was one of the earlier helicopter pilots, having been 
designated 27 November 1950. Only a small cadre of 
HMM-261 had been transferred from Thailand to 
fyIAG-26 at New River in July, but by mid-September 
the squadron nearly had regained full strength and was 
engaged in intensive training. 

Lieutenant Colonel Robert L. Cochran had assumed 
command of MAG-26 on 1 February 1962. Two 
months later he was promoted. An expert on aviation 
electronics, he had participated in the battle of Oki
nawa and had completed flight training after World 
War II. He had made the transition to helicopters in 
1958. 

On 1 October he and 74, of his helicopters ( out of a 
total of 122) were deployed to NAS Memphis, Ten
nessee for what was officially described as "support of 
Federal operations to control civil disturbances".37 

Rioting had broken out in nearby Oxford, Mississippi 
when James H. Meredith, a black, had attempted to 
enroll in the university, and Colonel Cochran and most 
of his forces had been dispatched on short notice to 
assist the authorities. They began returning to New 
River on 8 October. 38 

Eight more of the group's aircraft were embarked in 
the USS Shadwell (LSD 15) in the Mediterranean Sea 
as the vertical lift component of Battalion Landing 
Team (BLT) 1/2. These UH-34s were a detachment 
from HMM-262 commanded by Major Wilbur 0. 
Nelson. Not only did Major Nelson have to start 
preparing a new subunit for the replacement sched
uled for November of the Shadwell detachment but on 
3 October CMC had announced that his squadron was 
to undergo a reorganization. The expansion of the 
helicopter program was progressing on schedule but 
there remained a serious shortage of pilots to fly the 
additional aircraft. To alleviate this, one squadron on 
each coast was to be reformed into a training unit. 
Experienced fixed-wing pilots were to be ordered to 
transition training with the first ones due 1 Novem
ber. 3v 

When Colonel Cochran arrived back in New River, 
he was immediately faced with another challenge. Two 
of his squadrons, HMM-264 and -261, were scheduled 
to embark on 16 October for a large-scale exercise 
(PHIBRIGLEX-62) in the Caribbean. HMM-264, 
under the command of Lieutenant Colonel Rocco D. 
Bianchi, would sail in the newest Iwo ]ima-class LPH, 
the USS Okinawa (LPH-3) which had been commis
sioned 14 April. In addition to 12 UH-34s, he would be 
assigned four HR2Ss from Lieutenant Colonel Eugene 
J. Pope's HMH-461 and two OH-43s from Lieutenant 
Colonel Earl W. Cassidy, Sr.'s VMO-1. Lieutenant 

· Colonel Frank A. Shook, Jr., was to embark in the USS 
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Thetis Bay with 12 UH-34s. Due to the small size of 
the "Teddy Bear," no additional aircraft were as
signed to· HMM--:-261.40 

D-day for the landing was scheduled for 23 October 
with the fleet to arrive back on the east coast a week 
later. Loading of the 6,000 Marines and their equip
ment went smoothly, and on 17 October the combined 
task force sailed with the landing force, under the 
command of Brigadier General Rathvon McC. Tomp
kins, Assistant Division Commander, 2d Marine Divi
sion, and a winner of the Navy Cross in World War 
II. 

Coincidentally, on the same day in California, the 
lwo Jima departed for her first deployment in 'the west
ern Pacific. She would replace the USS Val'ey Forge 
(LPH 8), an Essex-class conversion which had re
lieved the Princeton as the LPH for the Special Land
ing Force. Plans for all of these units were to change 
abruptly. 

For several years, the situation in Cuba had been 
growing steadily worse. The day after HMM-264, and 
-261 and the lwo Jima had left on routine operations, 
President Kennedy received information indicating 
that the Russians had introduced missiles into Cuba 
which were capable of striking the United States. On 
the 19th, he received further confirmation of the pres
ence of rockets. As the Administration prepared to 
meet this direct threat to national security, the lwo 
Jima was ordered to return to the West Coast imme
diately.41 PHIBRIGLEX-62 was hastily cancelled and 
the entire fleet, now numbering over 40 ships, was 
diverted for new assignments. 42 

On 22 October, President Kennedy went before a 
nationwide radio and television audience to announce 
that he was instituting a blockade and quarantine of 
Cuba to force the removal of the missiles. That same 
evening, additional Marine helicopter units were 
alerted for action. The only remaining LPH in the At
lantic, the USS Boxer, was ordered to a position off 
New River, where she was to embark troops and heli
copters. The Boxer arrived at New River on the 27th 
and sailed the same day for the Caribbean. On board 
was HMM-263 under Lieutenant Colonel Clyde H. 
Slaton, Jr., with 20 UH-34s augmented by four HR2Ss, 
five OH-43s, and nine O-ls. Also crowded on Boxer's 
decks were 16 more UH-34s to be delivered to the 
Okinawa and Thetis Bay to bring HMM-261 and -264 
up to their full complement of 20 aircraft each.43 

Meanwhile, on the west coast, the lwo !ima had re
turned to port the same day as the President's an
nouncement and immediately began embarking ele
ments of the 5th Marine Expeditionary Brigade 

(MEB), commanded by Brigadier General William T. 
Fairbourn, Assistant Division Commander, 1st Marine 
Division. The commanding officer of California-based 
MAG-36, Colonel Earl E. Anderson (later to become 
Assistant Commandant of the Marine Corps), selected 
HMM-361 to deploy with the 5th MEB. The squadron 
had a routine change of command scheduled, and the 
date was changed to allow Lieutenant Colonel Thomas 
J. Ross to assume command on 22 October.44 A detach
ment of observation aircraft from Lieutenant Colonel 
Henry K. Bruce's VMO-6 was added to HMM-361. 
The lwo Jima sailed again on 27-October and this time 
set course for the Panama Canal. 45 Two weeks later, 
she was in position in the Caribbean. 

The second week in November saw a reduction in 
tension as the Russians began removing their missiles 
from Cuba. The amphibious fleets with their LPHs be
gan to plan training maneuvers-within range to per
mit rapid return to Cuba if necessary.46 

On 20 November, President Kennedy announced the 
lifting of the blockade, and the Okinawa, Thetis Bay, 
and Boxer shortly proceeded back to the New River 
area to conduct exercises and unload the Marines. All 
units were home by 2 December.47 The Iwo !ima re
mained in the Caribbean until 1 December to take part 
in practice operations at Vieques Island east of Puerto 
Rico. On 1 December, the ship sailed for the west coast 
via the Panama Canal.48 Two weeks later, HMM-361 
arrived back at Santa Ana.49 

Though the Marines had not been engaged in com• 
bat during their deployment and had spent almost all 
of the time at sea, they again had demonstrated the 
flexibility and mobility available to assault troops in 
the LPH/helicopter combination. It also had confirmed 
the necessity of maintaining the LPH construction pro
gram and the expansion of Marine helicopter forces as 
a high priority. As a side effect, the Cuban Crisis had 
proved invaluable in furthering the indoctrination of 
many Marines in amphibious vertical assault warfare. 
Lieutenant General Robert B. Luckey, commander of 
the landing forces, reviewed the problems at the annual 
General Officers' Symposium in July 1963. He con
cluded that "all in all, it was an instructive embarka
tion drill. As a result, the II Marine Expeditionary 
Force is better prepared." 50 

More important, the Cuban crisis had demonstrated 
the need to conduct large-scale exercises incorporating 
long-range strategic mobility. It would be another two 
years before sufficient LPHs, helicopters, and crews 
were available, but when the first such operation was 
held it would test fully the entire concept of vertical 
amphibious assault. 
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STEEL PIKE I 

Lieutenant General James P. Berkeley assumed com
mand of FMFLant on 1 August 1963. Born into a 
Marine Corps family, he was the son of Major Gen
eral Randolph Carter Berkeley who had won the Medal 
of Honor at Veracruz, Mexico in 1914. General Ber
keley had followed in his father's footsteps and had 
enlisted in the Marine Corps in 1927. After almost 
three years as an enlisted man, including duty in Nica
ragua, he was commissioned a second lieutenant on 31 
January 1930. He became an expert on communi
cations and served in a variety of billets in that field 
during World War II. After the war, he was an amphi
bious warfare advisor to the Argentine Naval War 
College and to the Argentine Marine Corps. 

Three months after assuming command of FMFLant, 
General Berkeley departed on a trip to those areas in 
Europe in which his Marines had interest. One of his 
first stops was on the southwestern coast of Spain. As 
the general later recounted: 

We'd been interested in the Rota beaches for a long 
time in the Marine Corps. General Luckey had been 
over there a number of years before . . . and had sur
veyed these beaches. We'd been interested in this as an 
exercise area.51 

After inspecting the site, General Berkeley "talked 
to the Commandant of the Spanish Marines . . . about 
the possibility of having a joint maneuver. The Span
iards were enthused about the idea." 52 

Returning to his headquarters in Norfolk, Virginia, 
he discussed the area with Vice Admiral John S. 
McCain, Jr., Commander, Amphibious Force, Atlantic 
(ComPhibLant). PhibLant was the navy counterpart 
to FMFLant in landing operations. Coincidentally, Ad
miral McCain was also the son of a famous military 
man. His father, Vice Admiral John S. McCain, was 
the World War II commander of a fast carrier striking 
force that compiled an enviable battle history in the 
Pacific as Task Force 38. 

Admiral McCain agreed with General Berkeley that 
a large-scale strategic mobility landing was feasible 
and desirable. Spain, however, was not the only possi
bility: 

We [FMFLant staff) physically reconnoitered Jamaica, 
Panama, Puerto Rico, and Vieques. In addition, Trini
dad, Nicaragua, Dominican Republic, Ha.iti, and areas 
in South America were investigated. All . .. were in
adequate, either from a political, hydrographic or topo
graphic point of view. Therefore we turned our attention 
to Spain."' 

Through Commander-in-Chief, Atlantic Fleet (Cin
CLantFlt) , the matter was brought before the JCS 
exercise scheduling conference in late January. After 
[the) presentation ... a 'Carib Mohex' was recom-

mended by the conference for FY 65 (July 64--June 65), 
with the understanding that it might he conducted in 
Spain ... 

On 31 March, the JCS approved the recommenda
tions of the scheduling conference and shortly there
after the code name STEEL PIKE was substituted for 
"Carib Mobex." D-day was set originally for 29 Octo
ber, but at the request of the Spanish Government, 
moved up to 26 October. 55 

Three weeks before the landing, ships of the largest 
amphibious operation in the Atlantic Ocean since 
World War II began embarking supplies, equipment, 
and Marines. By the time the fleet arrived off the coast 
of Spain it consisted of almost ll5 U.S. Navy ships, 
21,642 men of the II Marine Expeditionary Force, the 
Mediterranean Ready Amphibious Squadron, and 17 
Military Sea Transport Service and commercial charter 
vessels. 56 

In the objective area the American forces were 
joined by Spanish units, including 25 additional ships, 
a Marine battalion landing team, aircraft, and Army 
forces. 57 The 60 ships of the fleet assigned to carrying 
the Marines included three LPHs : the Boxer, the Oki
nawa, and the newest one, USS Guadalcanal (LPH 7). 

On board these ships were most of the helicopters in 
MAG-26. The commanding officer, Colonel Stanley V. 
Titterud, had been the 24th Marine designated a heli
copter pilot. An aviator since he was commissioned in 
August 1942, he had qualified in helicopters on ll 
June 1949. 

Six of the seven tactical squadrons in the group with 
a total of 105 aircraft were committed to STEEL PIKE. 
There were 80 UH-34s. HMM-261, commanded by 
Lieutenant Colonel Mervin B. Porter, was in the 
Guadalcanal; HMM-262 with Lieutenant Colonel Ed
ward K. Kirby in the Okinawa; and both Lieutenant 
Colonel Warren L. MacQuarrie's HMM-263 and Lieu
tenant Colonel Frederick M. Kleppsattel's HMM-264 

USMC Photo A450013 

The U.S.S. Guadalcanal (LPH 7) , with HR2Sls and 
UH-34s on her deck, participates in Operation STEEL 
PIKE I in October 1964. In all, seven Marine heli
copter squadrons and three LPHs were involved in 
this major test of the vertical assault concept. 
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in the Boxer. Each had 20 UH-34s. Maj or Donald R. 
Navorska, who had taken command of VMO-1 two 
months earlier, had 10 of hi~ UH-lEs distributed 
among all three ships. In addition, Lieutenant Colonel 
Truman Clark was on board the Boxer with eight of 
the HR2Ss from HMH-461. Finally, the seven UH-34s 
from HMM-262 which had been on board the USS 
Donner (LSD 20) as part of the Mediterranean ready 
force rendezvoused with the rest of the group for the 
operation. The only squadron left at New River, Lieu
tenant Colonel Eldon C. Stanton's HMM-265, was in 
the process of converting to a new type of aircraft. 

The scheme of maneuver in STEEL PIKE called for 
one regimental landing team (RLT) to land by boats 
and another by helicopter in the vicinity of Huelva, on 
the Atlantic coast of Spain. A second landing to the 
north would also be made by boat. Both surface thrusts, 
though, would encounter populated areas in their ad
vance and the final assaults on the inland objectives 
were planned to, be helicopter borne.58 

The D-day weather was ideal. Clear skies and calm 
seas prevailed. On hand to observe was a large group 
of dignitaries, including the CMC, General Greene. The 
assault was almost classic in its perfection. General 
Berkeley reported that "all surface and assault elements 
of landing force executed [operation] on time. Combat 
efficiency remains excellent." 

The only incident to mar the exercise was the col
lision of two helicopters from HMM-262. The crash 
resulted in the death of one of the crew chiefs and eight 
members of BLT 3/8. One pilot, First Lieutenant Don
ald W. Soper, was critically injured. The rest of the 
crews and passengers escaped with minor injuries.59 

As the attack progressed, tests of helicopter opera
tions continued, including the simultaneous lifting of 
members of the same unit from different ships to a 
single landing zone. The careful control of so many 
aircraft within the target area received special atten
tion. To expedite the movement of supplies from the 
landing zones, lightweight, rough-terrain fork lifts were 
brought ashore inside the HR2Ss. U.S. fighters prac
ticed escort of the helicopters circling over the trans
port aircraft, and keeping at bay the Spanish air force 
which was acting as the "enemy." (Many of the 
Spanish airplanes were German-designed Messerschmitt 
ME 109s-the most common fighter of the Nazi Luft
waffe in World War II. Helicopter pilots were often 
startled when attacked in mock battle by an airplane 
they had seen only in old newsreels.) General Berkeley 
utilized the rapid response and versatility of his heli
copters and reported that "further helo assaults [are] 
planned to expedite seizure of force objectives." 60 

By 30 October the assault forces had gained all of 
the objectives and reembarkation began the next day. 

The usefulness of the helicopter had one more dem
onstration. A Douglas A-4 jet attack aircraft was un
able to complete in-flight refueling on the way back to 
the United States. The pilot spotted an Italian ship, 
ejected from his airplane beside it, and was picked up 
promptly. As the freighter passed through the straits 
of Gibraltar, there was a Marine helicopter hovering 
above which lifted the pilot on board and returned him 
to the Boxer. 

With reembarkation complete, the ships steamed to 
various European ports to give their crews and the Ma
rines a few days of liberty before returning to the 
United States. Colonel Titterud and his men arrived 
back at New River on 28 November.61 

Major General Louis B. Robertshaw, Deputy Chief 
of Staff (Air), summed up the operation, saying: 
"STEEL PIKE has again demonstrated the soundness 
of Navy-Marine Corps amphibious concepts. The ex
ercise test objectives of the Wing were accomplished 
proving the validity of the need for such exercises." 62 

The need to conduct another large-scale exercise 
was satisfied in March 1965 on the west coast. Opera
tion SIL VER LANCE was similar to though smaller 
than STEEL PIKE. Almost 15,000 Marines loaded into 
28 ships-only one of which was an LPH-and made 
an amphibious assault on the beaches of southern Cali
fornia. The initial helicopter landings were limited to 
15 UH-34s. 63 Once ashore the Marines conducted ex
tensive counterinsurgency training operations which 
had been impossible in Spain. Additional large exer
cises were planned but events intervened. To this date, 
STEEL PIKE remains the largest amphibious assault 
ever made utilizing helicopters. 

Dominican Republic 

Lieutenant Colonel Kirby's HMM-262 remained at 
New River for only a short time after returning from 
STEEL PIKE. Less than two months later, he and his 
squadron embarked in the Guadalcanal as the helicop
ter squadron of the Caribbean Ready Force. This unit, 
which consisted of a battalion landing team, spe
cialized support units, and a small headquarters, in 
addition to the helicopters, was positioned in the 
Caribbean Sea to deal with any emergency that 
might develop in that troubled area. If necessary, 
jet aircraft would be provided to assist them. The 
units of the ready force normally returned to their 
home bases after five or six months of deployment. 
Due to the short time at New River since the 
STEEL PIKE deployment, HMM-262 was scheduled 
for an abbreviated tour of three months. 
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USMC Photo A368913 
UH-34s loaded with troops leave the deck of the U.S.S. Valley Forge (LPH 8) to conduct an assault during 
Operation SILVER LANCE, 9 March 1965. This exercise similar to STEEL PIKE but smaller in size, involved 
both a heliborne amphibious assault and counterinsurgency operations. 

The squadron's relief, Lieutenant Colonel Kleppsat
tel's HMM-264, departed Onslow Beach on the USS 
Boxer on 3 April 1965.0 4 The Boxer met the Guadal
canal at Vieques Island east of Puerto Rico for an ex
ercise in conjunction with QUICK KICK VII, after 
which the pilots and crews of HMM-262 retunied to 
New River and Lieutenant Colonel Kleppsattel's unit 
assumed the ready force mission. After a short visit 
for training to Guantanamo Bay, the ships returned to 
Vieques for another exercise. This one, called PLACE 
KICK, concluded with a week of extensive training for 
the Marines on the island. They reembarked on their 
vessels on 24 April. 

That night, CinCLantFlt began to receive reports of 
riots, demonstrations, and an attempted coup in Santo 
Domingo from the American embassy there. The next 
morning the ready force was ordered to move toward 
the Dominican Republic, but to remain out of sight of 
land. The fleet, and the Marines, were underway less 
than an hour later. As the ready force was sailing from 
Vieques, the situation in Santo Domingo was reported 
to be disintegrating rapidly, with leftist-led rebels con
trolling the streets and the local authorities powerless 
to stop them. 

The ships and the Marines arrived off the coast in 
the predawn hours of 26 April and established contact 
with the embassy. Late that evening, the ready force 
was requested to begin the evacuation of Americans 
starting at first light the next day. Lieutenant Colonel 
Kleppsattel's helicopters were scheduled to conduct 
much of the lift. 

Kleppsattel had been commissioned a second lieu
tenant in the Marine Corps in July 1945 and was des-

ignated a helicopter pilot on 12 October 1951. He had 
seen his first combat flying helicopters with VMO-6 in 
Korea. Subsequently he had served three years as a 
helicopter flight instructor at Pensacola and before 
assuming command of HMM-264 had been the opera
tions officer for MAG-26. In the latter position he had 
instituted an expanded program of night and instru
ment flying, an effort that was to pay large dividends 
in Santo Domingo. By 1965 he had amassed almost 
4,000 hours of flight time in helicopters and was one 
of the most experienced pilots in rotary-winged air
craft. To conduct the evacuation, he had 20 UH-34s 
and two UH-lEs. While there were 'hvo HR2Ss attached 
to the squadron, both were grounded by mechapical 
troubles. 

On 27 April, the squadron lifted a total of 558 civil
ians from Haina, a small port several miles west of the 
city. Slightly more were loaded on two American ships 
in the harbor. The next morning the passengers on the 
Boxer were again moved, this time to the USS Raleigh 
(LPD 1). The ships with the refugees departed for 
San Juan, Puerto Rico, leaving the Boxer to stand by 
off Santo Domingo. She was needed. During the after
noon of the 28th, Ambasrndor William Tapley Bennett, 
Jr., who had been on leave when the rioting began and 
had just arrived back, relayed requests from the Do
minican government to land Marine , forces to help re
store order. At 1820 they were ordered to go ashore. 
The Raleigh was recalled to the scene and arrived be
fore midnight. The landing zone chosen for the assault 
was a large polo field on the western outskirts of the 
city. In the nearby Hotel Embajador-the largest re
sort hotel in the nation-there were additional refugees 
and more were arriving hourly. 
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UH-34s of HMM-264 land U.S. civilians evacuated from the Dominican Republic on the U.S.S. Boxer (LPH 
4) in April 1965. In one day, this squadron lifted 558 persons out of the revolt-tom nation. 

As night fell clouds formed "right on the deck" and 
rain began to fall. The training in night and instru
ment flight became the critical factor. Leaving coor
dination at the ship to his executive officer "and right 
arm," Major Thomas L. Spurr, Lieutenant Colonel 
Kleppsettel led a two-way shuttle of helicopters. On 
each trip from the ship to the polo field, the UH-34s 
lifted combat Marines. On the return they carried 
evacuees. Utilizing a tight diamond formation of four 
aircraft which Kleppsattel "had always flown in 264" 
the helicopters took off under radar control." Unable 
to see the water or the land, they relied on instructions 
from the radar operators to •bring them to the polo 
field. There they were guided to a landing by a "black 
box." This was a series of focused beams of light of 
different colors which were pre-set on a given angle 
in the air. A pilot could land by flying the angle in
dicated by the appropriate color. The return trip to the 
ship was just the opposite, with radar assistance for 
the landing. 

Shortly before midnight all the Marines were ashore 
and an additional 684 refugees had been brought to 
the fleet. Starting before dawn the next day, HMM-264 

* Unlike fixed-wing aircraft formations in which each suc
ceeding aircraft is slightly lower than the one ahead, heli
copters Ay slightly higher, to escape the down blast from the 
rotors and to increase the cockpit visibility of the wingmen. 

continued to ferry supplies and equipment to the polo 
field and evacuate civilians. 

At the same time, other units on the east coast had 
been alerted for movement to the Caribbean. One was 
HMM-263 at New River. The squadron recently had 
had a change of command. Lieutenant Colonel Truman 
Clark had taken over after being relieved in HMH-461 
by Major Royce W. Watson. On 29 April, the Okinawa 
was ordered to proceed to a position off Onslow Beach 
and load BLT 1/2 and the helicopters. In addition to 
its normal complement of 20 UH-34s, Lieutenant 
Colonel Clark's unit was augmented with two UH-lEs 
from VMO-1 and two HR2Ss from his former com
mand HMH-461. The Okinawa arrived at dawn 1 May 
and by late afternoon the embarkation was complete. 
The ship immediately departed at 21 knots for Santo 
Domingo and arrived in position the night of 4-5 May. 
HMM-263 took over helicopter operations, allowing 
the "Black Knights" of 264 to rest and to repair their 
aircraft. 

The polo field had begun to take on the appearance 
of a miniature airport. There was a small concrete 
grandstand on the east side and the Marines had con
verted the space under it into a combined passenger 
and cargo terminal. Radios were mounted in the stands 
and assisted in controlling the constant arrival and 
departure of helicopters. Both squadrons kept a few 
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UH-34s of HMM-264 lift in vehicles for Marine forces establishing positions in Santo Dominigo City, April 
1965. The Marine aircraft operated from a polo field hastily converted into a landing field . 

mechanics nearby to make emergency repairs of air
craft. To complete the scene, the Marines had erected 
a large, handpainted sign announcing the polo field as 
the home of "The Teenie Weenie Airlin,es. You call
we haul." 65 

Within the city there were constant clashes between 
Marine patrols and rebels. Sniper fire was always a 

hazard. 06 The Marine helicopters were a favorite target 
but the rebels' aim was poor and none had been hit. 
Then the snipers got lucky. Captain Thomas ("Tee 
Squared") P. McBrien was a pilot ~n one of the 
UH-lEs attached to HMM-263. The morning of 6 
May he was ordered to fly over the city in an attempt 
to locate four civilian newspapermen who had been 



MANEUVERS AND DEPLOYMENTS 41 

caught in an ambush. With him were an aerial ob
server, First Lieutenant Richard C. Mittelstadt, and 
the crew chief, Sergeant Thomas Doyle. Sergeant 
Doyle reported hearing shots go by the aircraft. Al
most immediately one penetrated the lower side of the 
UH-lE striking the pilot. Though painfully wounded, 
Captain McBrien was able to bring the helicopter to 
a safe landing at the polo field and was evacuated to 
the Okinawa.67 

It was the only such incident experienced by the 
Marine helicopters. McBrien retains the dubious dis
tinction o.f being one of the very few Marine aviators 
ever to become a combat casualty in the western 
hemisphere." 

Intense political negotiations had been going on 
since the first rioting. By the end of May a com
promise solution had been agreed to and the situation 
became relatively stable. Soon military units from 
other nations of the Organization of American States 
were arriving to relieve the U.S. forces. Some Marine 
units now could be withdrawn. 

First priority went to HMM-263 which was sched-

'' Total casualties for Marine units were nine killed and 
30 wounded. 

uled to be transferred to Okinawa in October and 
needed to return to New River as soon as possible 
to prepare for the move to the Pacific. Accordingly, 
on the afternoon of 26 May, the JCS directed the 
withdrawal of the Okinawa with HMM-263 and most 
of BLT 1/2 on board. The ship headed home as soon 
as the orders were received and arrived off Onslow 
Beach the morning of the 29th, after another 21-knot 
ride. Two weeks later HMM-264 and the Boxer left 
Santo Domingo to take up their normal ready force 
alert. 

The operation in the Dominican Republic was the 
last test of Marine helicopters before they were fully 
engaged in combat. It had combined the hostile en
vironment of SHUFL Y, the sea-based mobility of Cuba, 
and the assaults from both land and sea of STEEL 
PIKE and SILVER LANCE. In retrospect it was much 
like a final examination before graduation. Most of 
the grades were good but at least one was marginal:· 
The Dominican Republic confirmed the urgent need 
for a new generation of helicopters to replace the 
UH-34 and, particularly, the obsolete HR2S. The 
requirement, fortunately, had been recognized almost 
five years previously and by 1965 considerable prog
ress had been made toward meeting it. 



CHAPTER THREE 

INTRODUCTION OF THE TURBINES 

More Lift Per Aircraft 

The Marine Corps was faced with one inescapable 
fact. The total number of aircraft it could possess was 
strictly limited. The ceiling had been imposed by the 
Department of Defense and Congress. Since each 
aircraft required manpower, ships, bases, and operat
ing money, control of the total number of aircraft 
was in effect control of expenditures in other areas. 
The limitation had been used as a vital tool of 
management of the military forces. Any attempt to 
increase the number resulted in a lengthy and often 
unsuccessful effort. Conversely, a decrease had been 
imposed often to reduce funds. 

Within the ceiling, however, the Marine Corps had 
some latitude in deciding what types of aircraft 
would make up the total. Though it was not easy to 
do, the mix could be varied. The result was that as 
additional helicopters were necessary a corresponding 
number of fixed-wing aircraft often had to be deleted 
from the inventory-a move that was not universally 
popular with jet pilots. The same limit was a stum
bling block to the introduction of large numbers of 
very small helicopters into the Marine Corps. 

From 1952 to 1963 the total aircraft in the Marine 
Corps had remained slightly more than 1,050,1 but 
in that period the makeup of the force had undergone 
a significant shift. Even more changes were planned. 
From a ratio of one helicopter to every five fixed-wing 
aircraft in 1952, the planned expansion of the heli
copter program would result in an almos,t one-to-one 
ratio in 1967. 

Even this increase in helicopters could not meet 
the almost insatiable demand for more vertical lift 
capability. Fortunately, there was another way to meet 
the requirements: improve the load-carrying capa
bility of each helicopter. 

The Turbine Engines 

As installed in helicopters, much of the power of 
a conventional piston engine was expended just lifting 

42 

itself. The figure varied somewhat between different 
models, but most reciprocating engines weighed ap
proximately three pounds for each horsepower they 
could produce. Typically, the engine in the UH-34 
weighed over 3,500 pounds but could develop continu
ously only 1,275 horsepower. Higher amounts, up to 
the maximum of 1,525, were restricted to short periods 
of time. As the size of a piston engine was increased, 
the weight to horsepower ratio remained about con
Etant, but complexity and reliability became such prob
lems that there was an effective limit to the amount of 
power. If the Marine Corps was to increase the pay
load capability of new helicopters, a different source 
of power would have to be found. 

Small turbine engines, fortunately, were becoming 
available which had much different weight to horse
power ratios. The General Electric-built T-64-G-6 jet 
turbine could produce 2,270 horsepower continuously, 
was able to exceed 2,800 for short periods, yet weighed 
only 728 pounds.2 Every improvement of the weight
to-power ratio was synonymous with additional lifting 
capability; hence, conversion from piston to jet en
gines for helicopters was extremely attractive to the 
Marines. Like so many other aspects of the develop
ment of helicopters, however, the introduction of tur
bine engines was not as simple a problem as it at first 
seemed to be. 

The basic jet engine contains three main parts. Be
hind the intake is a large fan used to squeeze the air 
into a dense mass suitable for efficient operation. The 
compressed air is fed into burning chambers where it 
is mixed with fuel and ignited. The result is a massive 
expansion of hot air which is then directed out the 
tail pipe. Before leaving the engine the air passes 
through a turbine which captures some of its force and 
transmits it back to turn the compressor. The power 
of the engine is largely determined by the amount of 
air the compressor can deliver to the burning chambers 
and the amount of fuel available for combustion. The 
turbine simply drives the compressor. 
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In a conventional jet aircraft this is all that is neces
sary for operation. The hot expanding gasses ejected 
from the ta'il pipe provide almost all of the thrust. 

The pure jet engine was not suitable for all aircraft. 
To take advantage of the light weight and large 
amounts of power which could be generated, in some 
designs a fourth element was added. An increase in the 
size and efficiency _of the turbine allowed almost all of 
the power from the compressor and burning chambers 
to be captured and used to drive not only the com
pressor but also a gear box mounted on the extreme 
front of the engine. By converting the high rpm of the 
jet engine to a slower more powerful force, the gear 
box now could be used to turn a propeller. The result 
was a "turbo-prop" engine. 

A few designs were given further modification. 
Instead of a propeller the gear box turned the rotor on 
a helicopter. When the American Helicopter Society 
held its 17th annual national forum in Washington, 
D.C. in May 1961, the members heard the latest 
developments in helicopter propulsion described: 

At first glance, the ... turbine appears to be the 
answer to all helicopter pilots' nightmares, namely, the 
ability to maintain automatic main rotor rpm; and cer
tainly in most regimes of flight [in small lightly-loaded 
helicopters] this may be true.3 

But for most other helicopters all jet engines then 
available contained a serious flaw. The problem stem
med from two sources. Jet engines operate efficiently 
only when turning near their maximum allowable 
speed. The slightest decrease results in a large loss of 
power. In addition, most of the engines had the tur
bine and compressor solidly attached to the shaft 
which connected them. A gear box, if installed, was 
also fixed to the same shaft. In pure jets, turbo-prop 
aircraft, and even in small lightly-loaded helicopters 
this was not a particular disadvantage; but in a 
large heavily-laden transport helicopter, it could be 
disastrous. 

As previously discussed, the rotor blades of a heli
copter achieve lift by the square of the velocity of the 
air passing around them. To insure that sufficient lift 
was always available, most helicopters flew with their 
rotors turning as fast as aerodynamically practicable. 
Any change in direction of the aircraft was effected by 
changing the pitch-not the speed-of the blades. Oc
casionally a pilot inadvertently would allow the rotors 
to slow up (lose turns) and the aircraft would falter. 
If not immediately corrected, any further loss of rotor 
speed would cause the aircraft to enter an uncontrolled 
descent. The quick response of a piston engine over a 
wide range of power settings had salvaged many such 
situations. 

In a turbine-driven helicopter with the rotor direct
ly connected to the engine through the gear box, any 
such loss of turns also slowed the engine. Now the 
pilot faced a condition in which he needed maximum 
power to accelerate the rotor, but the engine could 
produce only a fraction of its full capacity. The more 
the pilot needed, the less was available. It could be
come a vicious circle. 

The answer was to design a jet engine in which the 
turbine was not connected to the shaft. This would 
allow the compressor and burning chambers to operate 
at maximum efficiency independent of the rotor system. 
If more power was required rapidly, it would be avail
able. The result was the "free turbine" or "gas-pow
ered turbine" engine. 

Two such engines were becoming available at the 
beginning of the 1960s. The Lycoming-built T-53 
developed approximately 900 horsepower while the 
larger General Electric T-58 was rated up to 1,250 
for short periods of time. 

Even with free turbines, the problems of installing 
jets in helicopters were not completely solved. One of 
the most serious was foreign object damage (FOD) to 
the engine. As the compressor sucked in large amounts 
of air for the burning chambers, it did not discriminate 
about what else it picked up. Fixed-wing jet pilots long 
had become accustomed to the sight of motorized 
sweeper trucks scouring the runways and parking 
aprons to insure that no debris was lying about to be 
swallowed by engines which could be seriously dam
aged by a small stone or piece of metal. For heli
copters landing in rocky fields, mountain tops, and 
small clearings in a forest, FOD was going to be a 
problem. David Richardson, Chief ~;ystems Engineer 
of the Vertol Division, Boeing Airplane Company, 
presented his views at the same Helicopter Society 
forum in 1961: 

Foreign object damage with the helicopter turbine 
engine is becoming an increasingly significant item. The 
cost in terms of replacement parts ... is large. As this 
paper was being written an engine ... was removed 
from a Vertol test helicopter for foreign object damage 
after less than 60 hours of operation. This was the 
result of a large foreign object.' 

He went on to describe a different type of FOD: 

There is another type ... of foreign particle dam
age. [These] may be ice, salt water, sand, etc. They do 
not result in as rapid engine deterioration as caused by 
large objects, but they may be more costly in that more 
[of the engine] may be damaged.' 

He also noted that recently Bureau of Wea pons 
(BuWeps) had begun including specifications for air 
filters in new helicopter jet engine designs. Richard
son concluded that Vertol was working on a filter but 
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needed more information about the effect of sand and 
grit from the manufacturers of the engines. 

Other difficulties challenged the designers. While in 
a fixed-wing aircraft, the engine was always in a posi
tion to receive ample quantities of air, the effect of a 
helicopter flying sideways or backward!3 had to be con
sidered." No matter where the engines were placed on 
the aircraft, the down wash from the rotor would af
fect the air surging into the inlet. The results required 
careful testing. The vibration resulting from the articu
lated rotor heads was a new factor to any jet. "An 
engine which has thousands of hours of test time may 
not withstand the helicopter vibration unless it was 
designed and tested ... to the stresses it will be sub
ject to", one report said.6 

The introduction of turbine engines in helieopters 
was not just a matter of putting a jet on an existing 
aircraft. It required a major engineering and design 
effort and lengthy testing. Enough progress had been 
made, however, that by 1962 the Marine Corps was 
about to have jet-powered helicopters. 

The "Huey" 

The proposed replacement for both the HOK and the 
OE in the VMO squadrons ... has really been a yo-yo 
project, alternately being in and· out of approved plans, 
programs and budgets. Again, however, I am happy to 
state that it is "in." 

Colonel Keith B. McCutcheon 
Director of Aviation 
18January 1962' 

A replacement for the OH-43s had become en
meshed in a difference of opinion as to just what 
was the mission of the aircraft. One view held that 
there should be a new aircraft fully configured for 
observation purposes to replace the O-ls in the VMO 
squadrons, and a distinctly different type of aircraft 
for assault support. This position was centered at the 
Marine Corps Schools at Quantico commanded by 
Lieutenant General Edward W. Snedeker. A veteran 
of almost every major campaign in the Pacific from 
Guadalcanal to Okinawa in World War II and of the 
Chosin Reservoir in Korea, General Snedeker had 
been awarded both the Navy Cross and the Silver 
Star for heroism. 

" Long a problem almost exclusively in helicopters, the ef
fect of air not entering directly from the front of the engine 
was the cause of the cancellation of the first trans-Atlantic 
flight of the giant Boeing jumbo jet-the 747. While waiting 
for takeoff on 21 January 1970, the wind was blowing from 
the side. The designers had not taken this into consideration 
for so large an engine. It overheated and the plane had to 
return to the terminal-precisely the problem· facing heli
copters 10 years earlier. 

General Shoup, however, insisted that a single type 
of aircraft, an assault-support helicopter (ASH), could 
replace both the OH-43s and the O-ls. Attempts to 
procure either-or both-of the new aircraft were 
consistently frustrated by performance deficiencies of 
models proposed by manufacturers or by funding diffi
culties. By 1960 the continued deterioration of the 
OH-43s added urgency to finding a suitable new 
helicopter. General Shoup restated his policy in August 
that year in a letter to General Snedeker: 

The number one procurement priority in the light 
observation area is assigned to ASH ... No new eval
uations . . will be commenced until the ASH is pro
grammed and funded.s 

General Snedeker still held out for two. The ASH 
could replace the OH-43, but a short takeoff and 
landing (STOL) attack reconnaissance aircraft to 
replace and expand the present mission of the O-ls 
was also needed. General Shoup was not to be swayed 
and in February 1961 wrote that until "the Assault 
Support Helicopter is on track, no other light observa
tion type aircraft will be considered".9 

Difficulties in procuring the replacement aircraft 
were not confined to the Marine Corps. In September 
the Deputy Chief of Naval Operations (Air), Vice 
Admiral Robert B. Pirie, summed up the frustrations 
of the previous months in a letter to Rear Admiral 
Paul D. Stroop, Chief of the Bureau of Naval Weapons. 
Admiral Pirie pointed out that in March he had . 
suggested that "a limited competition be conducted 
[by BuWeps] to select an aircraft to fulfill the Marine 
Corps ASH mission."10 In the same letter he had 
assured Admiral Stroop that: 

... once a satisfactory selection and model evaluation 
has been made, that every effort would be expended to 
effect necessary reprogramming of funds within the FY 
62 budget to permit the accelerated purchase of the 
operationa, vehicles.11 

BuWeps had indeed conducted an evaluation. "Rep
resentatives of the Bureau of Naval Weapons presented 
the results of the preliminary study of those helicopters 
under consideration for selection of the assault support 
helicopter." Admiral Pirie complained that: 

... no recommendations were made as to the aircraft 
best suited to the mission or the most appropriate 
course of action to be followed in conjunction with an 
orderly procurement program. Each model reviewed 
failed to qualify under the recognized guidelines be
cause of one or more deficiencies such as size, cost, 
capability or lack of qualifications." 

"It became apparent," he wrote, "that compromises 
must be made in regard to funding consider~tions and 
aircraft selection." 13 

The crux of the matter was that in August Admiral 
Stroop had requested CNO to provide 5.1 million dol-
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lars for procurement before BuWeps even would re
quest manufacturers to propose the modifications to 
their helicopters which would make them compatible 
with the stated requirements of the Marine Corps. Ad
miral Pirie pointed out that the "CNO cannot receive 
Congressional Committee approval of funding support 
for the ASH requirement without selection (first) of 
a specific model." 14 

To solve the "chicken before the egg" dilemma, he 
suggested that: 

In the selection of a suitable helicopter, the element 
of time is of paramount importance. It may well be in 
the best interests of the service to accept the burden of 
increased size and cost of an operationally qualified 
model rather than gamble on a reduced capability or a 
possible lengthy and costly development program. In 
such cases, additional potential of such a vehicle in the 
role of a trainer or light utility vehicle might well be 
considered.1

" 

Admiral Pirie reassured Admiral Stroop that fund
ing could be arranged only if BuWeps would go ahead 
and select a type of helicopter. The OH-43s rapidly 
were approaching the end of their usefulness and the 
"imperativeness of positive action leading to a solu
tion of this increasingly critical subject cannot be 
overemphasized." 16 

The admiral had made his point. On 16 October, 
BuWeps solicited bids from 10 different manufacturers 
for an assault support helicopter for the Marine Corps. 
Seven responded.17 lf 

The original development characteristic ( specifica
tions) published on 29 July 1960, had called for an 
ASH with a total weight of 3,500 pounds, a payload of 
800 pounds or three troops, and a cruising airspeed 
of 85 knots. There was also a long standing require
ment "for the provisioning of all helicopters with the 
necessary attachments for carrying, either internally 
or externally, of the maximum numbers of canvas 
litters practicable, such installations not to jeopardize 
the primary mission of the helicopter." 1 8 

The aircraft envisioned was similar to a require
ment established by the U.S. Army. If both services 
could procure a single type, costs could be lowered. 
Even after Bu Weps had published the desired specifi
cations, conversations continued with the Army on 
their need for a light observation helicopter (LOH). 
Hiller, Bell, and Hughes all had submitted designs but 
there were too many differences between what the Ma
rine Corps wanted (including carrying litters) and 
what the Army desired. The Marine Corps indicated 
"no immediate interest in the proposals to the Army 

¢ The seven were Bell, Hiller, Kaman, Lockheed, Piasecki, 
Republic, and Sikorsky. The three not responding were Cessna , 
Gyrodyne, and Doman. 

for a LOH." 19 

Evaluation of the seven proposed designs for the 
ASH continued into the spring of 1962. On 1 March 
the selection was approved by the Secretary of the 
Navy and the next day a public announcement was 
released that the winner was a slight modification of 
the Bell Helicopter Company's UH-1B. The U.S. Army 
had procured several hundred of these helicopters and 
they were already in action in Vietnam. The designa
tion of the Marine Corps version would be UH-lE-
soon shortened to "Huey." 

Bell had experimented with tandem-rotor helicopters 
providing additional speed up to the maximum of 120 
knots. Due to its small size and rotor design, stabiliza
tion of the UH-lE did not require elaborate electronic 
systems, though several were tested. 20 Sufficient stabili
ty could be achieved by mechanical devices. One char
acteristic of the airplane not universally appreciated at 
the time was its extremely low silhouette. It was only 
12 feet high and the cabin was even lower. 

The adoption of the UH-lE did not still all the 
doubts previously expressed by some Marines. Of par
ticular concern was that the visibility from the aircraft 
appeared much less than from the OH-43. Colonel 
Marion E. Carl, who had become the Director of Avia
tion in February 1962, decided to prove how well a 
commander could observe from the UH-lE. Colonel 
Carl, one-time holder of the world's speed record, com
mander of the first tactical jet squadron in the Marine 
Corps, World War II ace, and recipient of two Navy 
Crosses, arrived at the NATC at Patuxent River on a 
Saturday morning. 

One of the aircraft utilized by Bu Weps to evaluate 
the UH-ls had been retained by the center for further 

USMC Photo A412088 

The UH-IE wa.s the first turbine-powered helicopter 
a.ssigned to Marine tactical squadrons. 
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testing. This helicopter, a UH-lB, was on loan from 
the U.S. Army. A few days prior to the arrival of 
Colonel Carl, a truck had backed into the short wing 
attached to the tail pylon. The stabilizer was damaged 
beyond repair and there was insufficient time to order 
a replacement. Across the Potomac River at Fort Bel
voir, the Army had a number of UH-lAs. A stabilizer 
was produced and hastily bolted onto the helicopter at 
Patuxent River. 

There was one small problem. The improvements 
made between the UH-lA and UH-lB included a 
change in the stabilizers, and the one from Fort Belvoir 
was only half the size of the one left on the aircraft. 
Colonel Carl did not seem to be dismayed when_. he 
arrived and discovered that the aircraft was decide~y 
lopsided. He got in the helicopter, along with a test 
pilot attached to NATC, Marine Captain David A. 
Spurlock, and took off heading for Washington. The 
weather was poor with low clouds and intermittent 
rain. By following highways they soon arrived at the 
helicopter pad in front of the Pentagon.21 

There they were met by a delegation of Marine offi
cers, including the Deputy Chief of Staff for Research 
and Development, Brigadier General Bruno A. Hoch
muth. Colonel Carl got out and invited General Hoch
muth to get in. He then turned to Captain Spurlock and 
said, "Show the general how good the visibility is at 
3,000 feet." 22 By now the weather had become worse. 
After a short flight at tree top level to avoid the clouds, 
a small opening was found and the General and his 
pilot found themselves evaluating the visibility. The 
opening, unfortunately, had disappeared. While they 
were at 3,000 feet, they could see nothing but solid 
clouds. Later and under better circumstances, the visi
bility from the UH-lE was found to he excellent and 
the program was continued. 

A total of 72 operational aircraft were required to 
bring the VMO squadrons up to full strength, replac
ing both the O-1s and the OH-43s on a one-to-one 
basis with UH-lEs. The first step was the procurement 
of four additional aircraft to test fully the modifications 
from a UH-lB. By October $1.5 million had been 
provided for the program.23 

The differences between the Army and Marine Co.rl?s 
versions appeared slight but each was vital if the 
UH-lE was going to fulfill its role in amphibious war;.
fare. The most important was the installation of rotor 
brakes. This device was unnecessary when operating 
from wide open fields and few military or civilian heli
copters had them. The major exceptions were the Ma
ine Corps and the Navy. With plenty of room and time, 
a pilot could shut off the engine of his aircraft after 
landing and let the rotor slowly wind down to a stop. 

On the crowded flight decks of amphibious ships this 
was impossible. The helicopter had to be landed and 
the rotor rapidly stopped so that the machine could be 
moved to a parking area to make way for the next one 
about to come aboard." Even when flight operations 
were not being conducted a rotor brake was essential 
for shipboard operations. As the ship steamed through 
the water, the wind over the deck often would be suffi
cient to cause the rotor blades to spin unless locked 
securely. The Bell solution was a simple brake disk on 
the main transmission which could be hydraulically 
activated. 

The UH-lE also had to be equipped with radios 
and communications compatible with both the air 
and the ground forces. This in turn required that the 
electrical system of the aircraft be converted from the 
standard Army direct current to the Navy and Marine 
Corps alternating current. 

The only other significant difference was that much 
of the UH-lE was constructed of aluminum. Most 
helicopter designers previously had relied on mag
nesium to fabricate parts of a helicopter, since the 
lightness of the metal improved the payload capability 
of the aircraft and more than compensated for mag
nesium's inflammability (illumination flares usually 
are made of magnesium due to the ease of ignition, 
rapid burning with bright light, and the ability of 
the metal to bm n even under water) and tendency 
to corrode when exposed to salt air or water. If this 
corrosion was not halted, the metal soon disintegrated 
into a pile of white dust. On board ship mechanics 
constantly had to paint and clean every portion of a 
helicopter made of magnesium. 

By constructing the helicopter of aluminum, much 
of the problem with corrosion was eliminated. The 
difference in construction., indistinguishable from 
previous UH-ls, represented a major improvement in 
helicopter design. The use of heavier aluminum was 
possible only as a result of the increased weight/ 
horsepower ratio of the turbine aircraft. 

Events moved rapidly once the program was ap
proved and funded.- In October even before the four 
test aircraft had been delivered, funds for the first 
30 production models were approved.2

·
1 By the end 

of January 1963, the aircraft was ready for its first 
inspection. The configuration engineering inspection 
(CEI) was a final check to insure that the helicopter 
was designed as specified. On hand was Colonel George 

•> During the May 1965 Dominican Republic crisis, a com
pany of U.S. Army UH-ls was rushed to the scene on board 
the USS Guadalcanal. The lack of rotor brakes required 
crews to physically catch the blades to bring them to a halt. 
There were numerous minor injuries from unsuccessful at
tempts and the loading was considerably delayed. 
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L. Hollowell, the UH-lE program manager for Bu
Weps.25 The aircraft passed the test without difficulty. 

The aircr#t was then turned back to the manu
facturer for avionics and structural testing. Bell com
pleted all the required work on 30 July. The next 
month the helicopters were delivered to NATC Patux
ent lliver for final trials by the Board of Inspection 
and Survey (BIS) .26 The evaluation concluded on 
10 and 11 December as the UH-lE completed carrier 
qualifications on board the USS G::,adalcanal (LPH 
2). 27 

Ceremonies at the Bell plant in Fort Worth on 21 
February 1964 marked the delivery of the first UH-lE 
to a Marine tactical squadron. Accepting the helicopter 
was Colonel Kenneth L. Reusser, commanding officer 
of MAG-26 and winner of Navy Crosses both in 
World War II and Korea. Also on hand was the 
commanding officer of VMO-1, Lieutenant Colonel 
Joseph A. "Jumpin' Joe" Nelson.28 The first UH-lE 
arrived at New River four days later. The schedule 
called for two additional aircraft to be delivered in 
March and three each month thereafter.29 By now 
the order had grown to over 100 helicopters and almost 
15 million dollars.=w General McCutcheon's yo-yo had 
finally stopped and a replacement for the aging OH-
43s and O-ls was on the way. 

Replacement for the HUS 

The search for a replacement for the OH-43 was 
not the only program to be plagued with delays and 
disagreements. The process of selecting a successor 
to the UH-34 encountered similar difficulties. 

Though the UH-34 was procured only as an interim 
helicopter in the late, 1950s it remained the backbone 
of Marine vertical lift capability. In 1957 Sikorsky 
engineers were working on a new model for the Navy. 
This helicopter would replace the SH-34s utilized for 
anti-submarine warfare. Designated the HSS-2 (Heli
copter, anti-submarine, Sikorsky) (HS-3 under the 
unified designation system) it was to be powered by 
two General Electric T-58 free turbine engines, each 
of which could develop up to 1,050 horsepower. To 
provide for emergency landings in the water the lower 
portion of the fuselage was watertight similar to a 
boat hull. It had a large door on the starboard side 
of the cabin, a factor that was to have special sig
nificance for the Marine Corps. 

General Randolph McCaul Pate, Commandant of the 
Marine Corps, wrote the CNO on 9 January 1958 re
questing procurement of modified HSS-2s to replace 
the UH-34s. In his letter he pointed out the problems 
of developing helicopters: 

USMC Photo A402599 

General Randolph McC. Pate, 21st Commandant of
the Marine Corps, began the process of securing a 
rqplacement for the UH-34. 

The Marine Corps concept for amphibious operations 
is characterized by the utilization of helicopters to give 
the amphibious attack increased depth, speed, mobility 
and flexibility. 

Implementation of this concept has progressed some
what slower than anticipated, particularly in the achieve
ment of a helicopter modernity program.31 

He went on to point out that the HUS (UH-34) 
procurement: 

. . . through 1961 falls considerably short of the 
Marine Corps requirement. In order to satisfactorily 
alleviate this condition it is requested that ,a transport 
version of the HSS-2 which is considered the logical 
replacement for the present light assault helicopter, he 
programmed and budgeted for the Marine Corps in 
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sufficient quantity to operationally support a total of 
210 helicopters during the 1962-1966 time frame.3 2 

General Pate recommended that the transport ver
sion of the HSS--2 be designated the HR3S (Helicopter, 
Transport-3-Sikorsky). The plan envisioned con
version of all six transport and three composite 
squadrons then in existence from the HUS-1 to the 
HR3S. No other aircraft was seriously considered for 
"at this time there appeared to ,be no other helicopter 
available which was competitive with it from either 
cost or technical viewpoint." 33 

Funds for aircraft procurement were short in 1958 
and progress on the design of the HR3S was slow. 
Then, on 29 March 1959, the HSS--2 made its first 
public flight. 34 Interest in the assault transport version 
was rekindled. In July 1959 General Pate requested 
CNO to provide for a full-sized model of the HR3S 
as soon as possible. 35 This "mock-up" ·could be utilized 
to inspect the proposed changes from the anti-sub
marine version. It was not until November that the 
Bureau of Aeronautics responded that until a contract 
had been awarded for the production of the HR3S no 
funds could be made available for a mock-up.36 

In the meantime, a careful review of what modifica
tions were desirable was being conducted within the 
Marine Corps. Of particular importance was the door 
on the side which had to be used for troops and cargo. 
Such a configuration would make it difficult to load 
small vehicles. If a ramp, similar to that installed in 
the HR2S, could be included in the HR3S, access to 
the cabin would be improved. Due to the basic design 
of the HSS-2, a ramp-if adopted-would have to be 
in the rear of the cabin and would require a significant 
redesign of the helicopter. 

Not all Marines were convinced that such a method 
of loading was necessary. In August the Marine Corps 
Landing Force Development Center reported that: 

[The rear ramp] ... appears to warrant little consid
eration since our tactics and techniques are emphasizing 
the use of external loading with the automatic release 
cargo hook. This leads to the conclusion that the ramp 
for internal loading is of small and occasional value. 
This is particularly true when it is recognized that de
sign investigation for including a ramp, and its design 
and test will considerably extend the time when new 
machines could be made available to the FMF.3' 

Not only might it not be necessary to modify the 
side door but even the watertight boat hull of the 
standard HSS-2 could prove to be an advantage. 
MCLFDC proposed loading the helicopters in the well 
decks of amphibious ships. On reaching the objective 
area, the deck could be flooded, the aircraft floated out, 
and the blades unfolded. Sea-based helicopters could 

be used to augment the capacity of the few LPHs then 
available. MCLFDC did admit that "launching tech
niques in an open sea condition would have to be 
evaluated by extensive testing under operational 
conditions." 38 

As refinements in the design of the HR3S pro
gressed, General Pate continued to press for a mock-up. 
In November he again requested CNO to provide the 
necessary funds. This time he was successful and 
BuWeps was directed "to proceed with the mock-up as 
expeditiously as possible." 39 On 1 February 1960, 
$50,000 was provided to "proceed immediately with 
all actions necessary to complete the mock-up by 15 
June." 40 

Guiding the efforts to procure a replacement for the 
HUS was the Director of Aviation, Major General John 
C. Munn, a pilot since 1930 and a veteran of the 
Guadalcanal campaign in World War IL On 1 De
cember 1959 just two weeks before he was promoted 
and appointed Assistant Commandant of the Marine 
Corps, he summed up the progress attained in im
proving the vertical lift program: 

Tentative programmed procurement (is) 70 HUS per 
year through 1965. Funding support for the HR3S is 
scheduled during the FY 62 budget cycl_e with a buy 
of ten aircraft. Subsequently, the HR3S is included at 
a rate of 60 per year. This will likely result in an en
forced compensatory reduction in the HUS procurement. 
A mockup of the assault version of the HSS-2 will be 
conducted in the near future and detailed specifications 
are in the final draft form." 

The officer who replaced General Munn as director 
of Aviation was Major General Arthur F. Binney. 
Among his many decorations gained in almost 30 years 
in the Marine Corps, General Binney was one of the 
few Marine aviators still on active duty who had been 
awarded the Nicaraguan Cross of Valor. He had won 
it in 1932 for frequent flights over dangerous terrain 
to rescue a detachment of Marines who had become 
lost in the jungle. 

One of his first acts was to publish further infor
mation on the HR3S. The design now called for rear 
ramp loading and a modified hull to permit safe 
operations in rough water. General Binney calculated 
that the new helicopter would be capable of lifting up 
to 23 fully-equipped combat troops, have a speed over 
125 knots, and be fully compatible with the LPHs. 
By utilizing the basic design of the HSS-2, the new 
assault helicopter would: 

. . . insure a stable long range production run, mini
mizing the training problem, simplification of logistic 
support and a unit cost savings to the go\'ernment 
which would not be possible had a new development 
been undertaken to fulfill this requirement." 
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He concluded that the HR3S "is a prime program" 
and asked for "support whenever possible and 
feasible." 4 :i 

Detailed specifications for the new helicopter were 
published by CNO on 7 March 1960 as Development 
Characteristic No. AO 1750-2. The document was a 
further refinement of one published the previous 
March. Four items were of special significance. A 
rear loading ramp was to be included, the fuselage 
was to be capable of landing in water, the helicopter 
"must be ready for operational evaluation by 1963," 
and "It is anticipated that the requirements stated in 
this Development Characteristic will be met by modifi
cation of a helicopter that has already been devel
oped." 4-1 The development characteristic accurately 
described only the HR3S among aircraft available at 
the time. 

While the design of the assault transport version 
was in final review, the HSS-2 was being tested by 
NATC at Patuxent River. Problems were encountered. 
The helicopter lacked the desired stability. More 
disturbing, the main transmission was limited to 2,000 
horsepower, even though at peak power the engines 
could produce more. In the event that more powerful 
engines could be procured in the future, for them to 
be installed in the HSS-2 would require extensive
and expensive--alterations to the transmission ar.d 
drive shafts.'15 Finally, Sikorsky engineers were having 
difficulty modifying the HSS-2 to provide a rear 
ramp for vehicles. On 29 June they reported that to 
give the aircraft the necessary balance, the forward 
fuselage would have to be extended 30 inches. This 
would take additional time. 46 

Sikorsky's difficulties did not go unnoticed by other 
manufacturers. In July 1959, before the selection of 
the HR3S, Vertol Aircraft Corporation had given 
presentations at Quantico and at HQMC on one of 
their new models, the 107 A.<' 47 This helicopter was 
designed primarily for civilian use. While it had two 
free turbine engines it had neither a rear ramp nor a 
blade-folding mechanism. Thus it could not meet all 
the desired specifications. The 107 was based on an 
earlier model, the YHC-lA, three of which were pro
cured by the U.S. Army for evaluation.48 

The Army model more closely met the specifications 
and had a rear ramp, though its blades would not fold. 
However, it was still experimental. The basic design 
would have to be a proven one before the Marine Corps 
would indicate much enthusiasm. The scars and dis
appointments of designing and producing a helicopter 

* The original Piasecki Aircraft had been reorganized in 
1956 into Vertol Aircraft Corporation, The name was derived 
from VERtical Take Off and Landing. 

from the ground up, such as the "Deuce," were still 
vivid memories. 

In late March 1960, with Sikorsky engineers still 
wrestling with problems in the HSS-2 and designing 
a ramp for the HR3S, Vertol dispatched a YHC-lA to 
the Landing Force Development Center at Quantico. 
Six experienced helicopter pilots conducted short ori
entation flights and recorded their observations. 

Lieutenant Colonel Victor A. Armstrong, later Major 
General, flew the aircraft from the plant at Philadelphia 
to Quantico. He described it as "handling very nicely. 
with control forces being light and appear adequate for 
all flight attitudes. The stability augmentation system 
(SAS) is a fine addition to the control system." 49 

Lieutenant Colonel Armstrong added that if the Ma
rine Corps were to consider procurement of the YHC
lA, modifications would have to be made to the ramp 
area. A jeep could fit inside the fuselage but would 
not clear the doors over the ramp. 

Another pilot who expressed enthusiasm was the 
Quantico Air Station comptroller, Major Fred M. 
Kleppsattel ( who would command HMM-264 during 
the Dominican Republic crisis in 1965). He already 
had amassed 2,360 hours of helicopter flight time. He 
reported that the center of gravity limitation in a 
tandem configuration such as this aircraft was 60 
inches-far superior to a conventional single main 
rotor helicopter. 50 (The first helicopter procured by 
the Marine Corps, the Sikorsky H035, had a center of 
gravity limit of exactly 3. 78 inches.) The four other 
pilots were equally impressed and all reported that the 
aircraft had excellent potential as a replacement for 
the HUS. 1

' 

A week after the demonstration, on 8 April 1960, 
Brigadier General William R. Collins, Director of the 
Landing Force Development Center, forwarded the 
comments of the pilots and his own analysis to the 
Commandant. General Collins had just been promoted 
and had moved from President of the Tactics and 
Techniques Board to take command of the center. A 
survivor of the USS New Orleans at Pearl Harbor on 
7 December 1941, he later would have command of 
the Marine ground forces at Guantanamo Bay, Cuba 
during the first critical eight weeks of the 1962 missile 
crisis. He said, 

It is understood that present plans are to replace the 
HUS with the HR3S, beginning sometime during the 
1962-1963 period. Before the procurement plans for the 
HR3S reach fruition, I believe we should run an evalua
tion of its most serious competitor, the Vertol YHC-lA, 
a forerunner of the Vertol 107M. The 107M has been 

* The four were: Majors James W. Ferris, Lloyd J. Engel
hardt, and Joseph L. Freitas, Jr., and Captain Guy R. Campo. 
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proposed by the manufacturers as an HUS replace
ment.51 

After repeating information he had received about 
the difficulties being encountered by the HSS-2 and 
emphasizing the findings of the six pilots who had 
flown the YHC-lA, General Collins concluded that "It 
is therefore recommended that CNO be requested to 
conduct a complete test, evaluation, and comparison of 
the YHC-lA with the HSS-2 before a final decision is 
made for a follow on helicopter to replace the HUS." 52 

General Snedeker in his endorsement agreed that an 
evaluation would be "of valuable assistance in ex
pediting further development and procurement in the 
event the HSS-2/HR3S fails to measure up to 
specifications." 53 

BuWeps did not share the enthusiasm of General 
Collins. On 4 May it outlined its position to General 
Binney and proposed to proceed with the development 
of the HR3S. 54 This information was followed on 7 
June 1960 by a presentation by BuWeps to General 
Shoup. The Navy concluded that "in all these proceed
ings, the HR3S-l was shown to be significantly 
cheaper in total program cost and to have obvious 
logistic and training advantages. The Vertol 107M, 
[however], was presented as being fully as adequate 
technically as the HR3S-l to accomplish the assault 
mission." 55 

General Collins was not to be dissuaded. On 1 July 
he again submitted his side of the issue and disputed 
the presentation by BuWeps. He continued ,to press 
for obtaining one or more 107s for a comparative 
evaluation. 56 

On 3 June, Vertol requested BuWeps to allow it to 
submit proposals for a replacement for the HUS. Dur
ing conferences that month, Vertol was assured that it 
would receive full consideration for its 107M. The 
company then requested an opportunity to present a 
number of demonstrations and analyses for evaluation 
purposes within a three-month period.57 Much of the 
rest of the summer was spent by both manufacturers 
strengthening their arguments as to why their particu
lar model was best for the Marine Corps. On 8 Septem
ber, BuWeps notified General Shoup that it no longer 
opposed the position first put forward by Gen~ral Col
lins and that it "would secure competitive proposals 
from Sikorsky and Vertol." 5s Until the evaluation of 
the two aircraft had been completed, further work on 
the mockup of the HR3S was halted.59 

In view of now having two different models compet
ing for the contract, in October the Commandant di
rected General Collins to review a revised Development 
Characteristic. It was subsequently published as AO 
17501-3 and called for the new aircraft to be ready 

for operational evaluation by 1 July 1964, one year 
later than had been originally scheduled.60 

Between 9 and 17 February 1961, Admiral Stroop 
reviewed the different proposals. His task was not easy, 
for "It was through strong and persistent persuasion 
by Marine aviation that Vertol was selected over 
Sikorsky which had been the 'front runner' for a 
considerable period of time." The admiral recalled: 

... Sikorsky, of course, had a head start and ... 
was favored by the Bureau Evaluators; however, the 
Marines persisted in their recommendation for Vertol, 
the CH-46, and since they were to be the operators 
and users of the aircraft, their recommendations had to 
have considerable weight and it ... resulted in obtain
ing the CH-46 helicopter to be manufactured by 
Vertol.01 

On 17 February, Admiral Stroop informed the 
Assistant Secretary of the Navy for Materiel, Kenneth 
E. Belieu, that the Marines had prevailed and that 
the recommendation was to purchase the CH-46. 
Belieu agreed with the choice.62 

Late in the afternoon of 20 February, Admiral 
Stroop made two long distance telephone calls. The 
first one was to Lee Johnson, General Manager of 
Sikorsky Aircraft. Stroop advised Johnson that "Ver
tol and not Sikorsky had won the HRX competition 
and that a press release would be issued in a few 
minutes," at 1730 Washington time. The second call 
was made to Don Berlin, Vice President and General 
Manager of Vertol Division, Boeing Airplane Com
pany.* After informing him that Vertol had won 
the competition, Admiral Stroop extended his con
gratulations.63 

Stroop now had to obtain official acceptance of the 
contract offer from Secretary of the Navy Fred Korth. 
Belieu wrote a letter giving the rationale for the 
decision: 

The choice as to the prime contractor is sound on 
the basis of operational requirements, technical char
acteristics (Vertol far excels Sikorsky in this field) and 
cost wise. As far as cost is concerned our long-range 
pro,zram contemplates 194 aircraft at a total cost of 
$271 million. By year, the approximate breakdown is 
as follows: 

l 4 helicopters in the '62 buy. 
60 for each year thereafter. 
On the basis of the estimated cost per lot, Vertol 

is about $2.5 million lower."' 

Admiral Stroop personally carried the Assistant 
Secretary's recommendation to the office of the Secre
tary of the Navy, "with the thought that I would ob
tain immediate approval." Stroop felt that quick ap-

* The oriidnal Vertol Aircraft Company had been purchased 
by Boeing. In May 1961, Boeing Airplane Com_µany changed 
its own name to The Boeing Company. 
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USMC Photo A410548 
Colonel Marion E. Carl, Deputy Chief of Staff (Air), receives a painting from representatives of Vertol Divi
sion, The Boeing Company, in June 1962, on the occasion of Marine Corps acceptance of the Vertol aircraft as 
the new medium transport. Colonel Carl was one of the first Marine helicopter pilots, having learned to fly them 
in July 1945. 

proval was important for two reasons: 'First, we had 
already experienced considerable delay while Vertol 
was catching up with Sikorsky; and, in addition, we 
had a very good price offer from Vertol which would 
expire in just a few days." The admiral pointed out 
that the lower price of the Vertol offer was about 
to expire and advised Secretary Korth that "if he 
would simply initial the recommendation for Vertol I 
would carry it back to my office and the procurement 
would be under way." 65 

For once the Navy was not going to have difficulty 
in obtaining timely release of the funds required for 

the initial purchase of helicopters for the Marine 
Corps, for even as Admiral Stroop and Assistant Sec
retary Belieu were recommending Vertol as the win
ner of the competition, they were discussing methods 
to provide the company with procurement funds ahead 
of schedule. The first 14 aircraft normally would have 
been purchased with $21.8 million of FY 62 funds 
which would not have been available until 1 July. 
BuWeps, however, had $14.5 million left from FY 61 
programs and proposed that it be released to Vertol as 
soon as possible to take advantage of the low-cost 
contract. 66 
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Apparently unknown to the Marines or Admiral 
Stroop, two weeks before the recommendation was 
delivered to Secretary Korth, on 2 February, President 
Kennedy had ordered all the military services to ex
plore ways to expedite contracts to manufacturers lo
cated in areas of high unemployment.67 The Vertol 
manufacturing plant was located in Morton, Pennsyl• 
vania, a suburb of Philadelphia, and could qualify for 
the President's program. It was surprising to Admiral 
Stroop, then, that when he asked Secretary Korth to 
initial the contract immediately, "the Secretary de
cided that his staff should study the problem further 
and to my considerable disappointment, did not give 
his final approval until after Vertol's offer had ex
pired." The helicopters built at Morton would carry 
the higher price tag.68 

The CH-46 

Both the YHC-lA and the Model 107 were based on 
earlier designs by Frank Piasecki. He had considerable 
success utilizing two main rotors mounted in a tan
dem ( one on each end of the aircraft) configuration. 
Since the rotors turned in opposite directions, lift was 
partially equalized on each side of the aircraft and 
there was no need for an anti-torque rotor. 

The redesign of the 107 into what was ,originally 
called the HRB-1 (Helicopter, Transport, Boeing) 
for the Marine Corps required major modifications. 
The most pressing one was to install a rotor blade 
folding mechanism. Without it the helicopter could not 
operate from amphibious assault ships. 

This modification was not an easy task, for the basic 
107 design had fully-articulated rotor heads. Thus any 
addition of weight for a blade fold system would re· 
quire major revisions of the entire rotor. These modifi
cations in turn would make it necessary to strengthen 
the transmissions and those parts of the fuselage to 
which they were attached. Vertol, however, was suc
cessful in designing an electrically operated system in 
which the blades from both the forward and aft rotor 
heads folded inward and were stored above the center 
of the aircraft. 

The second problem revolved around what Lieu
tenant Colonel Armstrong noted on the initial orien
tation flights of the YHC-lA at Quantico. The rear 
ramp and doors had to be increased in size to permit 
entry of a jeep. Such change required careful engi
neering, for the fuselage of an aircraft is much like 
the shell of an egg. As long as the shell is fully intact, 
it retains a remarkable amount of strength for its 
weight. But if a hole is cut into the shell, the strength 
is quickly lost. Any widening of the rear door would 

have to be compensated for by greatly increasing the 
strength of the surrounding fuselage. 

The final problem was that new models of the T-58 
free turbine were to be installed which could produce 
more power than the ones in the 107. The greater 
power was certainly desirable, but it required even 
more redesign. Most critical were the drive shafts from 
the two jet engines to the main transmission. These 
"high speed" shafts had to be balanced precisely. At 
the speed they were turning, the slightest vibratio~ 
would create massive strain on the aircraft. All heh
copters were subjected to vibration, particularly from 
a fully articulated rotor head, but the large and rela
tively slow bumps and thumps from such a sour_ce 
while uncomfortable, did not seriously affect the au
craft. High frequency vibration was another matter for 
the stress produced was determined by the square of 
the vibration.* 

The engineers at Vertol had their work cut out for 
them. What finally emerged on 30 April 1962, when 
the Navy accepted the first aircraft for testing, super
ficially resembled the YHC-lA and the 107 but was 
basicallv an entirely new helicopter. 

The CH-46, as the HRB-1 was known under the 
unified designation system, had two SO-foot, contra
rotating rotors mounted on pylons, directly over the 
cockpit and the extreme rear of the aircraft. 69 The 
rotors overlapped each other at the center of the air
craft for a distance of 16 feet. To prevent the blades 
from striking each other in this overlap area, the two 
rotors were interconnected by a carefully geared drive 
shaft. 

With the blades folded for movement on the deck of 
an LPH, the aircraft measured slightly less than 4'5 
feet long and 15 feet wide. With them extended, the 
aircraft was 83 feet long. The cargo compartment had 
no obstructions throughout its 24-foot length to hinder 
the entry of vehicles and troops. It was almost perfect
ly six feet square. This clean cabin was made possible 
by the use of small stub wings or sponsons attached 
to the outside of the fuselage. They doubled as fuel 
tanks and mounting points for the main landing gear. 
The sponsons also added stability if the aircraft were 
landed in the water, for which provisions had been 
incorporated. 

When viewed from the side the CH-46 had two very 
distinct features. The nose landing gear was much 
longer than the main ones and gave the aircraft the 
appearance of squatting down to the rear with the 
rear tail pylon towering over the rest of the aircraft. 

* For those engineering minded, the formula is: G (Forces 
produced)= K (a constant) X F (frequency)' X A (ampli
tude). 
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USMC Photo A411784 
The CH-46A became the replacement for the UH-34. This aircraft is lifting a 1,780-pound "Mighty-Mite" vehi
cle on its 10,000-pound-capacity external cargo hook. 

In the ah pylon were both General Electric T-58-
8B free-turbine engines and the main transmission. 
Each engine was connected to the transmission 
through other gear boxes by individual high-speed 
drive shahs. Another shaft was placed outside, along 
the top of the fuselage, and connected the front trans• 
mission to the one in the rear. Also in the pylon were 
the auxiliary power unit ( a small jet engine which 
provided electrical and hydraulic power when the 
rotors were not turning) and other accessories re
quired by the aircrah. To solve the problem of the 
bulk of the basic machinery of the aircraft being lo
cated directly above the enlarged hole in the egg shell 
created by expanding the opening for the ramp, the 
Vertol engineers designed what was essentially a shelf 
extending rearward from the back of the cabin over 

the ramp doors. The engines, main transmission, and 
other equipment were mounted on this platform. 

Empty, the CH-46 weighed 11,641 pounds and 
with 2,400 pounds of fuel and a crew of three was 
designed to carry either 4,000 pounds of cargo or 17 
combat-equipped Marines. Under emergency overload 
condition, the cargo capacity could be increased to al
most 7,000 pounds.70 Its top speed was 137 knots. 

A helicopter which had undergone such an extensive 
redesign of almost all critical parts as had the 107 to 
create the CH-46 would require exhaustive testing. 
Any new aircraft normally encountered areas which 
would need further refinement and the CH-46 was to 
be no exception. 

The initial flight, which had been scheduled in June 
1962, was delayed four months and was not completed 
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until 16 October. 71 The first eight aircraft all were 
scheduled for the test program. The next six were to 
be delivered to operating units for initial training of 
crews. 72 

The first phase of the Navy Preliminary Evaluation 
(NPE) for the new helicopter was conducted by 
Patuxent River personnel at the Vertol plant in Morton 
during the period 14 through 30 January 1963. The 
changes from the 107 had created new factors in the 
CH-46. Lieutenant Colonel Perry P. McRoberts re
ported the results. "The 107 prototype helicopter was 
very smooth. It was known prior to testing that the 
additional mass distribution to the rotor heads for the 
... automatic blade folding system would cause vibra
tions." They were, he noted, "excessively high in all 
flight regimes." 73 The vibrations from the blade fold 
system, however, were of low frequency. They made 
for an uncomfortable ride but imposed little stress on 
the aircraft. More serious were other vibrations. 

There had been ''difficulty in assuring proper align
ment in the high speed engine shafts. During the test
ing the aircraft involved was realigned each night to 
insure proper balance. This problem is related to the 
[ other J vibration problem. Improved methods for re
aligning are also under study." 74 Any misalignment 
of the shafts could create extremely high frequency 
vibrations which could impose serious stress on the 
aircraft. 

The problems were neither unusual nor unexpected. 
Lieutenant Colonel McRoberts ended his report on a 
note of optimism: "In spite of the apparent seriousness 
of some of the items listed above, the inspection team 
summarized that the evaluation was successful and the 
momentum generated toward correction of the . . . 
deficiencies was outstanding." 75 

As the design and testing of the CH-46 continued, 
the Marine Corps made final plans for the introduction 
of the new helicopter. In March 1962, Colonel Marion 
Carl, the Director of Aviation, outlined the program 
for the next five years. Starting in FY 1963, each year 
a new CH-46 squadron was to be commissioned until 
four were formed. (This was the same expansion 
which had caused General Shoup to be wary of the 
introduction of Marine helicopters into Vietnam.) In 
addition during the same period of time, each year 
one UH-34 squadron would be equipped with the 
CH-46. According to Colonel Carl's plan the conver
sion would be complete by FY 1970. At that time, all 
the UH-34s would have been taken out of service and 
each of the 15 medium transport squadrons would be 
operating 24 CH-46s.76 

The goal for the end of FY 68 was 10 CH-46 squad
rons with five other units operating at reduced strength 

of UH-34s. Procurement of the first 14 CH-46s was 
now scheduled to be completed in November 1963. 
Starting the next month, aircraft were to be produced 
at an initial rate of one per month and increase to five 
per month in December 1964. By 1967 it was estimated 
that the manufacturer could produce 96 helicopters 
per year until conversion was complete. 77 

Number of Medium Transport Helicopter 
Squadrons and Type of Aircraft 

HRB HUS 
(CH-46) (UH-34) Total 

FY 1962 0 11 11 
FY 1963 0 12 12 
FY 1964 2 11 13 
FY 1965 4 10 14 
FY 1966 6 9 15 
FY 1967 8 7 15 
FY 1968 10 5 15 

While the build up of the CH-46s was underway, 
the venerable UH-34 would continue to be purchased 
until sufficient numbers of the new helicopter could be 
produced. Not until January 1964 was the Marine 
Corps to stop receiving the "Huss." 

The original schedule required that four CH-46s 
be delivered in September 1963 for the Fleet Introduc
tion Program (FIP) .78 Additional helicopters were to 
be available in January 1964. Almost as soon as test
ing of the aircraft had begun, there was a revision in 
the time table. In January 1963 BuWeps concluded 
that the target date a year hence might have to be 
changed to May, although production was expected to 
catch up a few months later. 79 

The new design of the CH-46 continued to plague 
the engineers. The fifth test aircraft was four months 
late in being delivered and the sixth was provisionally 
accepted on 24 July, six months behind the original 
schedule.80 

The delays centered around the vibration caused by 
the blade-fold mechanism and the high-speed shafts. 
At the end of December, NATC reported that the heli
copter had successfully passed all portions of phase 
three of the preliminary evaluation, but it considered 
"improved vibration levels mandatory for Bureau of 
Inspection and Survey" trials. 81 Vertol had, however, 
"on a high priority basis made progress." 82 It was a 
vexing problem. Several different modifications were 
attempted. Finally, the last week in August 1964, a 
solution was found and it was concluded that "NATC 
flights indicate satisfactory vibration levels for unre
stricted Fleet Release." 83 
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CH-46 Helicopters in Operational Squadrons and Total Inventory Assigned. 79 

CH-46 UH-34 
-Per End of FY Oper * Inv Oper Inv 

1962 1 1 278 347 
1963 10 10 342 402 
1964 24 31 300 415 
1965 62 75 283 374 
1966 109 133 251 311 
1967 166 203 211 261 
1968 230 280 155 184 
1969 249 304 112 118 
1970 227 277 46 47 
1971 198 242 9 9 
1972 0 0 

* The difference between .operational helicopters and total inventory compensate for aircraft undergoing PAR. 

As General McCutcheon was to explain to the Com-
. mandant, the engineers had reduced the cockpit vibra

tion to "acceptable limits by the installation of three 
absorbers. The absorbers constitute a weight reduction 
in payload of approximately 355 pounds." 84 The loss 
in lift capability was unfortunate but it represented 
another example of the difficulties in designing a 
helicopter. 

Even before the absorbers had been agreed on as the 
solution, on 30 June, the first three CH-46s were de
livered to Lieutenant Colonel Eldon C. Stanton's 
HMM-265 at New River. Stanton, a fighter pilot dur
ing the Okinawa campaign in World War 11, thus 
became the first Marine officer to command a squadron 
of CH-46s.8 " During Operation STEELPIKE in the 
fall of 1964, his squadron remained at New River con
verting to the new medium helicopter. 

The day after Stanton's unit received its first CH-
46s, on 1 July, a second squadron of the aircraft was 
activated at Santa Ana. This unit, HMM-164, was 
commissioned under Lieutenant Colonel Herbert J. 
Blaha. The continued difficulties with vibration and 
delays in production at Vertol, however, held up de
livery of CH-46s to Blaha's squadron until 21 Decem
ber. In the meantime, his crews operated UH-34s. By 
mid-1965, HMM-164 had received 23 CH-46s and 
was engaged in intensive training. 

Over six years after General Pate first had recom
mended a replacement for the interim HUS, the Ma
rine Corps had a medium helicopter that increased the 
total lift capability without reducing seriously the num
bers of other aircraft. The wait was worth it. 

The VH-3A 

Ironically the helicopter that had first triggered off 
the long selection process and which was rejected in 

favor of the CH-46 still would end up in the Marine 
Corps. The HSS-2 had first flown on 11 March 1959. 
As an anti-submarine warfare aircraft, for which it 
was originally built, it was a very successful design. 
In the fall of 1961, the HSS-2 set the first of a series 
of records that culminated on 5 February 1962 when 
the helicopter became the first officially to exceed 200 
miles per hour by logging 210.6 miles per hour over a 
19-kilometer course at Windsor Locks, Connecticut. 
One of the pilots was Marine Captain L. Kenneth 
Keck, a test pilot at NATC who was later presented 
the American Helicopter Society's annual Frederick 
L. Feinberg award for outstanding achievement in 
helicopters. 

In July 1961, Admiral Stroop of BuWeps had re
ceived a memorandum from the Secretary of the Navy 
requesting more modern aircraft than the UH-34s then 
in use to carry the President and other dignitaries. The 
Secnav suggested that either the HRB (CH-46) or 
the HSS-2 would be suitable as both had the additional 
safety factor of two engines.86 

Admiral Stroop recommended a version of the 
HSS-2. In 1962 Sikorsky built eight of these "execu
tive mission" models, with half going to the Army, 
the others to the Marine Corps. In April 1962 HMX-1 
received the first one. Like the predecessor UH-34 
White Tops, it contained special electronics and safety 
features and was fitted with an executive interior. 
Under the unified designation system, the aircraft be
crune a V (executive) H (helicopter) 3. Over the years 
it has become a familiar sight to television viewers 
as the Marines take off and land on the White House 
lawn. 

The ill-fated HR3S, while not suitable for the Marine 
Corps, was to find new life from an unexpected source. 
In December 1962, the U. S. Air Force purchased 22 
of them for long-range search and rescue missions.87 
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USMC Photo Al49481 
The VH-3A was the executive mission version of the CH-3. Marines of HMX-1 flew the President in these 
aircraft, including "Marine One," here taxiing for takeoff at El Toro MCAS in July 1970. 

These helicopters, which had been designed originally 
for the Marine Corps, were well known to most Marine 
helicopter pilots in Vietnam, albeit with the U. S. Air 
Force insignia painted on the side. 

The VTOLS 

There is much potential worth in an aircraft which 
can hover as efficiently as a helicopter. If we further 
supplement this hovering ability with the capacity !or 
achieving great speed and carrying heavy loads, we can 
see that such a hypothetical aircraft would most cer
tainly be a tool of prodigious capability for the military 
planner. 

Lieutenant Commander James R. Williford, USN 
Head, Vertical, and Short Takeoff and 
Landing Branch, Flight Test Division 
Naval Air Test Center 
Patuxent River, Md.68 

There was never any question that another heli
copter would be. selected to replace the HOK and the 
UH-34. In the case of the HR2S the choice was not 
so obvious. 

All helicopters are classified as Vertical Take Off 
and Landing machines (VTOL, often pronounced 
"vee-tall"), hut not all VTOL aircraft are helicopters. 
Paralleling the development of early helicopters had 
been a similar effort in other types of aircraft, which 
had the same takeoff and landing characteristics. By 
the late 1950s sufficient progress had been made to 
indicate that a major breakthrough in non-helicopter 
VTOL aircraft was within grasp. 

Superficially most of these aircraft appeared similar 
to a normal fixed-wing machine, but in a variety of 
designs, they were capable of making vertical climbs 
and descents. Some utilized wings which would swivel 
90 degrees from horizontal. The engines then pointed 
straight up and acted much like the rotor on a heli
copter. After the aircraft was safely airborne it could 
make the transition into normal forward flight by 
moving the wings and engines back to a conventional 
position. Other designs had just the engines tilt, leav
ing the wings stationary. Some designs .had the engines 
inside shrouds to improve the lift capability; some 
had propellors; some had jet engines from which the 
blast could be directed downward for take off and 
landing * Regardless of the particular design, each of 
the aircraft had one distinctive advantage over heli
copters: Once engaged in normal forward flight, they 
could carry heavier loads at faster speeds because the 
wings, not a rotor, carried the weight. 

In a rotor system, the tip of the blade--which is 
passing through the air faster than any other portion 
of the aircraft - encountered serious aerodynamic 
problems as it approached the speed of sound. Due to 
this effect, the helicopter was normally limited to speeds 
of less than 200 knots. A winged VTOL aircraft was 
not. The biggest problem in such a hybrid design was 
producing enough lift to permit vertical climbs and 
descents. No system had been created which equalled 

* The latter system is utilized in the Marine Corps' A V-8 
"Harrier." 
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the efficiency of a rotor blade of a helicopter for 
vertical flight. 

A compromise solution was the "compound" heli
copter. In this design, short wings were attached to 
what was otherwise a conventional helicopter. At high 
speeds the wings produced lift and relieved the rotor 
of some of the load. Under those circumstances, the 
rotor could turn more slowly than would be necessary 
in a craft not equipped with wings. This in turn 
permitted higher speeds for the aircraft. The increase, 
however, was not as great as that in a winged VTOL, 
because,· as the speed increased even more, the rotor 
blades once again would have to spin at maximum 
speed just to keep from producing drag. The com
pound helicopter, while an improvement, was not 
enough to warrant the extra complexity. 

In 1956 the Marine Corps "could foresee the re
quirement for a follow on aircraft for the HR2S." 89 

In spite of the foresight, 1956 was a time of extremely 
limited funds and with the much-ballyhooed HR2S 
finally becoming operational, it was an inauspicious 
year to discuss a replacement. Two years later the 
situation suddenly changed. In response to a request 
in early 1958 by the Joint Coordination Committee 
on Piloted Aircraft ( which was disbanded shortly 
thereafter) of the Office of the Secretary of Defense, 
Bu Weps conducted a study of the feasibility for a 
VTOL aircraft which could satisfy requirements of the 
Air Force, the Army, the Navy, and the Marine Corps 
for a medium-sized transport aircraft. Major General 
John C. Munn, Director of Aviation, reported that the 
study showed "conclusively that it was technically 
feasible and practical to develop a pressure jet con
vertiplane [ winged VTOL] which would meet all 
requirements." 90 

The Air Force and Army soon dropped out of the 
program. The Air Force required a "750 mile radius 
... for rescue aircraft" 91 and was unwilling to pursue 
a development program for an aircraft that did not 
possess at least this range. The Army withdrew for 
a different reason. Instead of a winged VTOL trans
port it decided to develop another helicopter with a 
three-ton payload capability.* "The Department of 
Defense reluctantly authorized the Army to proceed 
with such a program but agreed that the Navy-Marine 
Corps position of developing a convertiplane was 
sound." 92 Although the Air Force and the Army were 
not going to participate, General Munn said, "We 
should push this program as fast as we can ... wel
coming the Army aboard at any point along the 
route." 93 

* This program resulted in the CH-47 "Chinook" built by 
Vertol. 

The development characteristic, entitled VTOL As
sault Transport, AO 17501-1 was approved and pub
lished by the CNO on 16 March, 1959. It was based 
on a compound helicopter. In FY 60, $350,000 was 
provided for initial studies. This money was followed 
the next year by a request for $2.6 million to complete 
the initial competition and start procurement of the 
aircraft to be utilized for testing. 

BuWeps then made a recommendation to CNO that 
the program would be too expensive for a single service 
development. Further, that the interim step of obtaining 
a compound helicopter was unnecessarv and efforts·· 
should be directed toward a sophisticated· VTOL trans• 
port. As a result, the funds were reprogrammed and 
efforts were directed toward a tri-service [Army, Air 
Force, Navy and Marine Corps] VTOL program.•• 

The specifications developed for this new joint 
project called for an aircraft which could cruise up 
to 250 knots. This effectively ruled out a compound 
helicopter. Like it or not, the Marine Corps would 
have to look to the tri-service program for a re
placement of the aging HR2S. 

Three VTOL aircraft eventually were designed and 
tested. The Vought-Hiller-Ryan XC---142A was initially 
ordered to make a full evaluation of a four-ton payload 
transport. The aircraft relied on four General Electric 
T-64 turbo-prop engines mounted on a tilting wing. 
They produced sufficient power to allow vertical take 
offs and landings. Once airborne, the wing moved to 
a conventional position for forward flight. The first 
successful transition from VTOL to forward flight was 
not made until January 1965.95 

Another system was utilized by the Curtiss X-19A. 
In this aircraft only the engines tilted while the wing 
remained in a fixed position. The X-19 was not de
signed as a transport but was built "to support tech
nology development of other promising concepts." 96 

The final aircraft was the Bell X-22A. It was to be 
utilized to test missions other than transport. This 
design had four large propellors installed inside 
shrouds or ducts. Each fan was mounted on the ends 
of small wings extending out from the front and rear 
of the aircraft. Four General Electric T-58 turbine 
engines were interconnected to the propellers. By tilt
ing the fans, sufficient lift could be produced for VTOL 
and forward flight. 97 

Even as the competition began, General Greene 
realized that it would end with nothing more than a 
prototype for further development and in October 
1960 concluded that "the tri-service could not possibly 
provide a timely follow-on for the HR2S." 98 Simul
taneously a new Development Characteristic (AO-
17501-3) was prepared calling for a conventional 
helicopter to replace the "Deuces." Later the winner 
of the VTOL evaluation was to be the tilt-winged 
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XC-142A, but it was found "unsuitable for Navy 
use" and the Navy withdrew from the program in 
August 1961.99 

General Greene continued his search for a con
ventional helicopter. The prescribed characteristics of 
the new helicopter were very similar to those first 
proposed for the fixed-wing VTOL. An 8000-pound 
payload was to be carried over a radius of 100 nauti-

. cal miles. A helicopter, however, would be unable to 
meet the original speed requirement so that require
ment was revised to a cruise speed of 150 knots. The 
Development Characteristic was submitted to CNO in 
October 1960 and approved and published 27 March 
the next year. 

The tri-service VTOL program had delayed the 
replacement of the HR2S by several years. · It was 
becoming imperative that new aircraft be provided, 
for by the end of 1961 there were only 29 "Deuces" 
left in operation. The search for a new helicopter, 
however, was finally underway. 

The CH-53 
Colonel McCutcheon, Director of Aviation, was 

hopeful. 

The ... big void in our inventory is the large heli
copter. The follow-on to the HR2S is referred to as the 
HH (X) [Helicopter, heavy, experimental] It is antici
pated that BuWeps will go out to industry some time 
soon in order to complete the evaluation . . . before 
(July 1962.] 100 

On 7 March, BuWeps invited interested manu
facturers to submit bids for the replacement for the 
HR2S. Since time was running short, all proposals 
had to be based on a helicopter then in existence. 
Three responded. Kaman Aircraft had initially in
tended to propose a version of the British-built Fairey 
Rotodyne. Unable to reach a successful arrangement 
with Rotodyne, it dropped out of the competition. The 
two bids received 7 May were from the arch rivals, 
Vertol and Sikorsky. 

Vertol made two separate proposals, both based on 
the CH-47 "Chinook" it was producing for the U.S. 
Army. The CH-47 retained the typical tandem rotor 
configuration of the original Piasecki design. From a 
distance it resembled the CH-46, though it was half 
again as large and, in fact, a completely different air
craft. The primary bid from Vertol was to redesign the 
CH-4 7 to meet the requirements of the Marine Corps, 
in a program similar to that which had converted 
the 107 to the CH-46. New engines, rotors, trans
missions, and other components would have to be 
designed and installed. 

Their second proposal was to make the minimum 
modifications to a CH-4 7. Blade folding and a rotor 

brake would be added. Since the aircraft was too 
tall to fit on the hangar deck of an LPH, the landing 
gear was to be redesigned so that the helicopter could 
"kneel down" to insure sufficient clearance. The neces-

. sary modifications would weigh enough to reduce the 
payload capability to 6,000 pounds, a loss which was 
unacceptable. The minimum proposal was not con
sidered further. 101 

The aircraft proposed by Sikorsky was a direct 
descendent of the HR2S. The difficulties in designing 
and manufacturing that giant helicopter had provided 
the engineers with a wealth of knowledge and at the 
conclusion of the final refinements of the HR2S, Sikor
sky had taken the new-found techniques and applied 
them to a series of "flying cranes." The crane heli
copter was not a new idea. Hughes Aircraft, Piasecki, 
as well as other manufacturers had all proposed 
versions. Such a machine had no cabin for passengers 
or cargo. Instead, only the mechanical components 
of the helicopter were included along with a small 
cockpit for the crew. The weight saved by not building 
a large fuselage could be converted into additional 
payload which was to be carried externally under
neath the aircraft. 

The Marine Corps from the start of its development 
of helicopters had showed interest in such a crane. In 
1951 it stated requirements for a "medium and a 
heavy" cargo lifter with payloads of 25,000 and 50,000 
pounds.102 They were obviously beyond the capability 
of any designer at the time. Sikorsky, however, con
tinued to pursue the idea. In 1959, at the request of 
the Navy, it had modified the basic structure of the 
"Deuce" just enough to manufacture one true "crane" 
version. Called the S-60, it first flew on 25 March.103 

In June the Marine Corps expressed interest in the 
S-60.10

·
1 The S-60, unfortunately, was equipped with 

the same piston engines as the HR2S. The weight-to
power ratio continued to frustrate designers in their 
attempts to make a break-through in lift capability. 
The next version still retained the basic design of the 
"Deuce" but now was powered by jet engines. Sikorsky 
designated it the S-64. It was a commercial success. 
In 1962 Sikorsky proposed as an HHX for the Marine 
Corps essentially the S--64 with cargo and passenger 
cabin built back on. The evolution of the "Deuce" 
had come full circle. 

On 26 July Admiral Stroop received approval of 
BuWeps selection of a new heavy helicopter. This 
time Sikorsky was the winner. The decision had been 
based on both technical and production capability 
factors and--even more important-costs. For re
search and development for the series, and construction 
of four aircraft for testing, the winning bid was $15 
million. 
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USMC Photo 527964 
The Sikorsky S-60 "Flying Crane," a development from the HR2S, sitting on the field at Quantico in Septem
ber 1959, became, with later modifications, the ancestor of the CH-53. 

Then in one of the typically frustrating moments 
in the development of helicopters in the Marine Corps, 
part of the expected funding was withdrawn.105 Colonel 
Hollowell, who was managing the HHX program as 
well as the UH-lE, reported BuWeps "was now in 
the position of having sent out requests for proposals, 
having evaluated and determined that one of the 
bidders had won, and yet not having enough money" 
to award the contract.106 

Because of the funding situation, Colonel Hollowell 
"was forced to inform Sikorsky that although they 
had won the competition, we could not do business 
with them unless they lowered their proposal on the 
initial research and development program from $15 
million to $10 million because we only had $10 million 
to spend." 101 

The chief of Staff, General Greene, was hardly 
pleased with the impasse. On 14 August 1962 he wrote 
the CNO that: 

it is understood that the evaluation of the HHX pro
posals has been completed by the Bureau of Naval 
Weapons. The announcement of the results of the 
evaluation, initially expected in June 1962, continues to 
slip. It is requested that the announcement of the re
sults of the competition be made as soon as possible 
in order that steps may be taken ... to get the pro
gram moving again.108 

Sikorsky had been stung when it had lost the HR3S 
contract to Vertol. With the HSS-2 and HUS contracts 
coming to an end, its production lines would be almost 
vacant if it did not have the HHX contract. Its en
gineers went to work "with a very sharp pencil" and 
rebid the research and development contract for 
$9,995,635.00." 109 Instead of four aircraft for initial 

tests, only two would be built. On 24 September 1962 
the Department of Defense officially announced that 
Sikorsky had woii the competition to design the 
HHX.110 The helicopter would be known as the 
CH-53A. 

General Greene and Colonel Hollowell were not 
alone in their frustration at not getting the CH-53 
program off to a speedy start. The new Deputy Chief 
of Staff (Air), Brigadier General Norman J. Anderson, 
was about to join them.* 

Before being appointed an aviation cadet in 1936, 
General Anderson had received his degree and had 
completed graduate work in history. He was designated 
a naval aviator in 1937 and served at Quantico until 
April 1940 when his active duty period expired. He 
continued flying as a pilot for American Airlines. 
When World War II started, he rejoined the Marine 
Corps and flew combat operations in the Pacific and 
Korea, and later in Vietnam. 

Five days before the official announcement on the 
CH-53 contract, he had received a letter which indi
cated that all FY 64 funds for procurement of pro
duction models of the heavy helicopter were to be 
deleted by the Navy comptroller. The basis was a 
Navy policy of buying initial test and evaluation 
aircraft with research and development funds only.111 

The initial aircraft for test and evaluation, Anderson 
responded, had been properly purchased. The FY 64 
funds were for helicopters to be assigned to Marine 
units. "If follow-on procurement funds are not avail-

'' In reorganization of HQMC in 1962, the Director of 
Aviation was retitled Deputy Chief of Staff (Air). The du• 
ties remained the same. 



60 MARINES AND HELICOPTERS, 1962-1973 

able in FY 64 there will be a one-year gap in the 
production line. The price to the Navy cannot be re• 
tained with such a major delay in the program." m 

General Anderson went on to point out that the 
program had been approved by Secretary of Defense, 
Chief of Naval Operations, Secretary of the Navy and 
all other authorities. In addition, the CH-53 was not 
a totally new design based on the "crane" version. 
"The aircraft being procured is a modified, off-the
shelf design. A full R&D effort, as for a new helicopter, 
was neither planned nor funded." The introduction of 
the CH-53 into tactical units already had slipped one 
year because of funding difficulties. Any such action 
as proposed by the Navy comptroller would further 
delay it. General Anderson had made his point. Even 
though funds were difficult lo obtain, the planned pro
curement remained for the moment at 2 aircraft in 
FY 63, 16 in FY 64, and 18 in FY 65. 11 3 

There was no mistaking the ancestor of the CH-53. 
It was obviously the "Deuce." The dimensions were 
almost identical. 1

1'1 The new helicopter was equipped 
with the familiar 72-foot-diameter main rotor and an 
anti-torque rotor on the tail similar to that of its 
predecessor. Close inspection of the transmission and 
drive trains revealed that they were improved and 
refined versions of the same systems over which Sikor
sky had labored so long 10 years earlier. Two General 
Electric T-64-GE-6 engines were mounted on either 
side of the main transmission, although unlike those 
of the HR2S they were not on stub wings but attached 
directly to the fuselage. 

It was the fuselage which created a distinct appear
ance. The requirement for a rear loading ramp instead 
of nose doors had resulted in a cockpit that was in 
a more normal position. The ramp also required that 
the tail pylon extend out directly from the top of 

the cabin area so that vehicles and troops leaving the 
aircraft could avoid the tail ro~or. 

Each of the jet engines could produce up to a max
imum of 2,850 horsepower for 10 minutes and was 
rated at 2,270 for continuous operation. In a normal 
assault mission over a radius of 100 nautical miles, 
the helicopter could carry 8,0~0 pounds either in the 
30-foot cabin, or externally. 

An unusual feature of the design of the CH-53 
was capacity for non-stop flights of over 1,500 nautical 
miles. By filling the cargo compartment with special 
fuel tanks over 25,275 pounds could be carried. The 
helicopter could not hover at the resulting gross weight 
of 25 tons, and needed a runway to take off, but 
such a range opened new horizons in the employment 
of the CH-53. The cargo compartment also could 
carry 38 assault troops, or alternately, 24 litter patients. 

Like the HR2S, the new helicopter had landing gear 
which would retract, a power-operated ramp, and an 
automatic power blade folding system. The latter was 
a highly improved version of that which had been 
first designed for the Deuce. It proved much more 
reliable, and the geysers of red hydraulic fluid which 
had so entertained observers of the HR2S became for
gotten history. Originally rated as having a top speed 
of 168 knots, later improvements boosted the CH-53 
into the select group of helicopters to exceed 200. 

But before the design of the new heavy helicopter 
had even progressed beyond initial drawings, it ap
peared for a moment that the entire program was once 
again in jeopardy. On 12 July 1963, the Secretary of 
Defense questioned why the Army had ordered the 
CH-47 Chinook and the Marine Corps the CH-53. 
Would not a single type be less costly? General Ander
son was quick to respond. He and the Army repeated 
the earlier arguments as to why the need for shipborne 

USMC Photo A412901 
The CH-53A was the largest, most powerful helicopter in the Marine Corps when it was introduced in the fall 
of 1966. 
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operations made the CH--4 7 unsuited unless extensive 
and expensive modifications were incorporated.11

" 

Some members of the · Office of the Secretary of De
fense ( OSD) staff were slow to see the difference. In 
August they deferred all funds for the FY 64 pro
curement. These were to be the 16 helicopters built 
after the first two used in testing. If production dates 
were to be met, the funds would have to be made 
available prior to 15 September. On 10 September, 
OSD was still pondering the difference between the 
Chinook and the CH-53.11G 

Two days before the deadline, OSD agreed that the 
requirements of the Army and the Marine Corps were 
different and could not be met by a single type of 
helicopter. Colonel Robert L. Cochran ( commanding 
officer of MAG-26 during the Cuban crisis), who had 
replaced Colonel Hollowell, was able to order the 16 
aircraft. 117 

The seeming lack of understanding of OSD points 
out that the road from Marine combat units first 
establishing a requirement for a new helicopter, to the 
time when the finished machine is performing in the 
field, is a long and difficult one. Not·· only does every 
factor of funding, selection, development of tactics, 
and training of personnel have to be carefully co
O•rdinated, but even the machine itself has to have 
each part completely compatible with every other one. 

A brief look at some of the problems encountered 
by Sikorsky in building the CH-53 gives some indica
tion of the difficulties encountered in developing a new 
aircraft. 118 

The cutbacks in production suffered by Sikorsky in 
1960 and 1961 had resulted in many skilled workers 
and engineers being laid off. With the announcement 
of the CH-53 contract, Sikorsky tried to reassemble 
its development team, but many of the former members 
had found permanent employment elsewhere. It takes 
years to train such workers and engineers and Sikor
sky was hard pressed to find new ones. Two months 
after the award the company already was reporting 
severe manpower shortages. Sikorsky had been caught 
in the boom and bust cycles of defense-related in
dustries. The shortage of engineers, particularly in 
the airframe design department, was to plague the 
CH-53. Blueprints were constantly late and Sikorsky 
was forced to go to other manufacturers to assist 
it in the design effort. 

By March 1963, the company realized that changes 
in the original concept of the aircraft might increase 
the weight. In November it was estimated that the 
helicopter would be 725 pounds heavier than the de
sired target. The next month a decision was made to 
replace the steel main rotor head with one just as 
strong but 500 pounds lighter made of titanium. This 

and other changes reduced the weight back to accept
able limits but required further design efforts by the 
already hard-pressed engineers. 

Like most major manufacturers, Sikorsky sub
contracted the building of many parts of its aircraft 
to other companies. A late delivery or production 
difficulties in any one of the subcontractors could 
cause serious delays throughout the program. As de
sign was progressing, individual components were put 
through rigorous testing. Occasionally one would be 
found not compatible with the others and another re-
design would have to begin. __ 

The first flight of the CH-53 was originally sched
uled for 1 June 1964. Shortages of parts from sub
contractors and of government-furnished equipment 
aggravated the difficulties and the date was repeatedly 
postponed. The first aircraft to roll off the assembly 
line was accepted by Sikorsky Flight Test Division on 
28 May 1964. It would undergo further testing prior 
to flight. By October, flight test person~el were work
ing six days a week for a total of 53 hours attempting 
to improve the schedule. Finally on 14 October a CH-
53 took to the air. It was actually the second of the 
two test aircraft built (Bureau Number 151614) as 
the other was still undergoing ground tests.* 

Sikorsky would continue to struggle to meet dead
lines for the next three years. The task was to be 
complicated by increasing orders from the Marine 
Corps and U.S. and foreign services for the CH-53 
and other helicopters. The company experience was 
no different, and possibly a little bit better, than other 
manufacturers of aircraft. The design and production 
of the CH-53, however, amply illustrates the complex
ity of developing any new helicopter for the Marine 
Corps. 

In August 1965 the next step in that development 
was ready. By this time the aircraft was also known 
as the "Sea Stallion," a name selected personally by 
the twenty-third commandant, General Greene.119 The 
Naval Preliminary Evaluation (NPE) uncovered only 
a few problems. The most aggravating was a strong 
shimmy in the hose wheel. The solution was elusive 
but one was finally devised. 

The evaluation included tests on board amphibious 
ships. No LPHs were available so the USS Lake Cham
plain (CVS-39) was pressed into service in March 
of 1966. A CH-53 was flown from the plant at 
Bridgeport, Connecticut, to the ship at nearby Naval 
Air Station, Quonset Point, Rhode Island. Among 
the helicopter crew for the tests were Lieutenant 
Colonel Joseph L. Sadowski, who was later to be 
commanding officer of the first CH-53 squadron in 

'' BuNo 151614 was subsequently destroyed 2 February 1966 
in a freakish accident. Its loss created another delay. 



62 MARINES AND HELICOPTERS, 1962-1973 

combat, and Master Sergeants C. A. Lamarr and J. 
A. Rei.d.1 2 0 No problems were encountered. 

The same month NPE was completed. The next step 
was the Board of Inspection and Survey trials held 
at Patuxent River. They began 2 June and ended 8 
October 1966. Other than a continued shortage of parts 
and skilled workers at the Sikorsky plant, the BIS 
trials indicated that the CH-53 was back on track. 
Rear Admiral Robert L. Townsend, Commander of 
the Naval Air Systems Command (NavAirSysCom), 
was briefed by his staff that "reports from the BIS 
board have shown that the CH-53A completion of 
BIS was superior to that of any fixed wing or rotary 
wing aircraft that has been tested at Patuxent River 
during the past three years."* 1 21 

The original plan was for a total of 106 CH-53s. 
Of these 32 would be allowed for aircraft undergoing 
PAR and normal attrition from accidents. The remain
ing 74 would be distributed to all five air stations 
having helicopter units. Ultimately HMM--462 at Santa 
Ana would have 30 aircraft, HMM--463 at Futema 
12, and HMM--461 at New River another 24. A small 
detachment of six was to be positioned at Kaneohe 
and two more at Quantico.1 22 

The first helicopters delivered to the Marines were 
intended for the Fleet Introduction Program (FIP) . 
MAG-26 at New River had been the first unit to 
have the UH-lE and the CH-46. Now it was MAG-
36's turn at Santa Ana. On 9 September Major General 
McCutcheon, who had returned to the position of 
Deputy Chief of Staff (Air), arrived at the Sikorsky 
plant to observe the first four FIP aircraft in their 
final preparations before being turned over to the 
Marines.123 

As he accepted the first CH-53 on behalf of the 
Marine Corps, he told the Sikorsky officials that " this 
is another milestone for Sikorsky, the Naval Air 
Systems Command and the Marine Corps". The gen-

"BuWe ps had been abolished by a reorga nization 1 May 
1966 which assigned elements to three new commands. Naval 
Air Systems Command was the aviation portion. 

USMC Photo Al49242 
Two CH-53Ds of HMH-363 fly in formation over 
MCAS Santa Ana in lune 1968. The CH-53D had still 
more speed and lifting power than the "A" model. 

eral praised the UH-34 for doing a fine job in Viet
nam. He then added: "We have plenty of room out 
there for the CH-53A." 

Major William R. Beeler, commanding officer of 
HMH-463, received the four aircraft at the plant. On 
20 September, after a two-day flight across country, 
they arrived in Santa Ana. 

At long last the "Deuce" had a successor in sight. 
Now all three main helicopters in the Marine Corps 
had jet-powered replacements in production and being 
delivered, the UH-lE, the CH--46, and the CH-53. 
It was not a moment too soon. 



CHAPTER FOUR 

THE MEN WHO FLEW HELICOPTERS 

Who Wants To Fly Helicopters? 

5 September 1960. Lieutenant Colonel Thomas H. 
Miller, USMC, sets new world's 
speed record for 500-kilometer 
course averaging 1216.78 mph in 
a McDonnell F-4 Phantom II jet 
fighter. By January 1962, the F-4 
has been clocked at 1,606 mph 
and has flown from Los Angeles 
to New York in 170 minutes. The 
Marine Corps is scheduled to re
ceive the Phantom. i, 

20 February 1962. Lieutenant Colonel John H. Glenn, 
USMC, becomes first American to 
orbit the earth reaching speeds up 
to 17,545 mph in his 81,000-mile 
trip. Other Marines are being con
sidered for the space program. 

5 February 1962. Captain L. Kenneth Keck, USMC, 
flies in an HSS-2 which sets new 
world's speed record for helicop
ters-210.6 mph.** 

The difference in speeds of the three records did 
not go unnoticed. The development of the LPH for 
mobility and the turbine-powered machines for lift 
capability had been a long !IDd arduous process for 
the Marine Corps. The problem which was to prove 
most thorny, persistent, and demanding was finding 
the personnel to man and maintain the helicopters. 
The heart of the issue is contained in the accomplish
ments of Colonel Miller, Colonel Glenn, and Captain 
Keck. 

Aviation, almost by definition, is a profession of 
speed and altitude. The aura of dashing pilots execut
ing their daring deeds with cheerful abandon long had 
permeated the admiring public's view of the flyers 
and also the flyers' view of themselves. The decades 
of the 1950s and 1960s had seen an almost continuous 

'' Colonel Miller was also one of the first Marines to evalu
ate the British aircraft that resulted in the AV-8 "Harrier." 
In 1977, he was a lieutenant general on active duty. 

* * The pilot of the aircraft was Lieutenant Robert W. 
Crafton, USN. 

succession of new records set, astounding develop
ments, and major breakthroughs. It was a time of 
jets, supersonics, afterburners, rockets, and space. 
There was little to attract a pilot to a machine that 
normally flew at speeds that had been exceeded in 
1913 ui,; which continually tried to destroy itself; 
seldom got much above a few thousand feet, even if 
it was capable of doing so, and many were not; and 
totally lacked sleekness and aerodynamic beauty. 

No pilot in a helicopter was ever going to be de
clared an "Ace" for shooting down five airplanes, nor 
could any of them ever hope to take credit for sinking 
an enemy ship. 

A helicopter was slow, low, ugly, uncomfortable, 
and noisy. It was no consolation to many Marine 
pilots that it was vital for the prosecution of amphib
ious warfare. They wanted no part of such a machine. 
The attitude was spelled out accurately in 1955 by an 
irate letter to the Marine Corps Gazette. 

In the first place, Naval Aviators do not want to fly 
helicopters. For them being shifted from appealing jets 
to the whirlybirds is comparable to a hard-charging 
infantry officer being .assigned as Secret and Classified 
(S&C) files officer when there is a good fire fight going 
on.**** Naval Aviators want to fly fixed wing aircraft! 
Secondly, the use of Naval Aviators as helicopter pilots 
is a waste of trained manpower. [To fly fixed wing 
aircraft] requires higher physical and mental standards 
than that of a 'copter pilot.' 1 

Right or wrong the author of the letter correctly 
identified the problem. Helicopter pilots were consid
ered definitely second-class citizens by their fellow 
aviators. To order pilots to helicopters was difficult. 
To get them to volunteer was almost impossible. 

Colonel Edward C. Dyer discovered the attitude as 
he attempted to assemble the pilots for the first Marine 
Corps helicopter squadron. At the conclusion of his 
duties in 1947 on the Special Board which had initially 
recommended helicopters for the Marine Corps, 

**'' Normal cruise speed for the UH-34-and HR2S was ap
proximately 110 knots, roughly equivalent to 128 mph which 
had been reached on 6 April 1913 by Marcel Prevost in a 
French Deperdussin aircraft. 

* * ''''S&C Files Officer is a very necessary but particularly 
onerous duty involving a great deal of detailed responsibility 
and very little authority. 

63 
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Colonel Dyer had been ordered to form what was to 
be known as HMX-1. In later years he described the 
first attempt to recruit pilots: 

I went to the Marine Corps Schools and got permis
sion to interview all the members of the junior course * 
who were interested in joining the helicopter squadron. 
The commanding officer of the course [Colonel Peter 
P.] "Pete" Schrider put out a notice saying that I 
would be in my office at a certain time. I would give a 
short briefing on the helicopter and its future and our 
plans for it in the Marine Corps for anybody who 
might be interested in later joining the squadron. At 
the appointed time about 60 guys showed up ... in the 
main school building. I brought out some drawings of 
helicopters of the future that I had gotten from Sikorsky 
Aircraft-these were big twin engine things, and pretty 
visionary, although the HR2S turned o~t to be very 
much like them. 

We had other information on the possible speeds and 
pay load that helicopters would achieve. I described what 
our squadron hoped to accomplish and how we hoped 
to go about it. Then I said, 'Now there is a large body 
of opinion in the Marine Corps that figures helicopters 
aren't going any place, so if you are interested, stay 
here and I'll get your names.' ' 

About two-thirds o·f the group left. Of the less than 
20 remaining a few more opted for speedier aircraft 
and dropped out. "But I ended up with a nucleus of 
people that later formed HMX-1. I must say that they 
were all good men . . . and I think they all did a 
splendid job as we could see later." 3 

The meager results of Colonel Dyer's efforts to re
cruit volunteers to the first helicopters would recur 
many times in the future. It made no difference if the 
claims were unjustified, the second-class syndrome 
was a fact of life. 

Five years later, the situation still was discouraging. 
The Commandant, General Shepherd, pointed out that 
as of 22 March 1952, a total of only 344 pilots had 
been trained in helicopters. Over 40 had left the pro
gram and of those remaining, many were reserves and 
presumably would leave the Marine Corps at the end 
of the war in Korea. By December there would be a 
requirement for 487 helicopter pilots.4 

The problem was compounded by the fact that total 
manpower in the Marine Corps was held under a tight 
ceiling. It was a condition identical to that existing 
with the aircraft. Every pilot assigned to the growing 
helicopter force had to be offset by the reduction of 
one in fixed wing, unless another source within the 
Marine Corps could be found. 

Director of Aviation Lieutenant General William 0. 
Brice reported progress at the 1955 General Officers' 
Conference. General Brice was a veteran of World 
W,ar I service in the Army. He had been commissioned 

* Equivalent to the present Amphibious Warfare School. 

in the Marine Corps in 1921 and was designated a 
naval aviator in 1924. He was promoted to brigadier 
general in 1947. Brice told his fellow generals, " ... 
emphasis will be placed on increasing the number of 
pilots qualified in helicopters." He said, "This action 
is necessary in order to provide pilots for the increased 
helicopter lift programmed ,for the forthcoming 
years." 5 Recognizing the opinion of helicopter pilots 
held by many Marines, he added, "There can be no 
sacrifices made in the aeronautical adaptability and 
educational background in the selection of applioants 
for helicopter pilot training." 6 

Sources of Marine Aviators 

The root cause of the chronic shortage of helicop
ter pilots was the more general shortage in the Marine 
Corps of recruits for any kind of pilot training. Tra
ditionally, Marine pilots were officers who had been 
commissioned and who had completed at least Basic 
School prior to reporting to Pensacola to begin their 
careers in aviation. The time necessary for this se
quence made it attractive only to Marines who already 
had decided to make a life career of the Marine Corps. 
For those who were still undecided, there was a reluc
tance to become obligated for so many years of service. 
It appeared that a way was needed to recruit directly 
into aviation. 

In early 1955, Lieutenant General Brice called into 
his office the procurement aids officer at HQMC, Cap
tain Herbert M. Hart. The general asked him what he 
had to publicize the aviation officer programs. Captain 
Hart, a ground officer, had to admit that the only ma
terial "was an obsolete booklet that was almost out of 
stock." 7 The general wanted to know why this was so, 
and the hapless captain could only respond "because 
we do not have any program to procure aviators di
rectly through Marine Corps channels." Fortunately, 
there was already in existence a program which seemed 
ideal to meet the requirement. 

The Platoon Leader's Class (PLC) had been a major 
source of officers entering The Basic Sohool. College 
students were recruited and spent two summers train
ing with the Marines. On graduation they were com
missioned and sent to Basic School. If this source could 
be tapped, and the officer ordered directly to Pensa
cola instead of Basic School, the time required could 
be shortened and a direct method of obtaining pilots 
would be established. The idea was approved. Some 
years later, the now Colonel Hart remembered the be
ginning of the program. "We labored long trying to 
come up with a cute, gimmicky name for [the pro
gram] and finally decided that it would be better to 
consider it just as part of the routine PLC" recruiting. 
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Thus, the PLC (Aviation) source came into being. The 
first difficulty was preparing literature and posters to 
advertise the new way to become a Marine pilot. 
Photographs were particularly nettlesome to Captain 
Hart and his crew, smce none of them were 
aviators. This small difficulty did not deter them. 
He remembered: 

In all our photography, we tried to have at least a 
"token" pilot. This was not always possible so I bought 
a set of wings at the post exchange and used these to 
arbitrarily designate a pilot before a picture was taken. 
Usually the officer who had most recently flown in a 
commercial airliner became our pilot for the photograph. 

There are still a few ground officers around today as 
colonels who occasionaJly are asked about whether they 
were aviators by officers who remembered seeing them 
wearing wings in the 1957-era posters.8 

The ingenuity of Captain Hart in creating "instant" 
aviators for the photographs assisted the direct recruit
ing and the PLC (Aviation) program became a success. 
The basic concept was expanded and by 1963, there 
was also an Aviation Officer Candidate Course (AOCC) 
in addition to the PLC (Aviation) and Basic School 
graduate programs. 

There was one other major source: Naval Aviation 
Cadets (NavCads). The program was initiated in 1935 
to augment the supply of officers. All NavCads who 
completed flight training were eventually commis
sioned in the Navy or the Marine Corps. Prior to 
World War II, only college graduates were accepted. 
But under the demands of the war, the educational re
quirement was cut to three years of college, then two 
years, and finally high school graduates were accepted. 
In the final phases of the war, two years of college 
were again required.9 

As far as the Marine Corps was concerned, the cadet 
program was satisfactory. The Navy held a different 
view. In December 1957, Rear Admiral Frederick N. 
Kivette, ACNO (Air), pointed out to General Pate that 
the Navy had to do all the recruiting for both services 
and "must procure fairly large numbers ... to meet 
Marine Corps requirements." 10 More disturbing to 
him was that "The Marine Corps has the capability of 
selecting only those cadets who it considers most de
sirable, thus in essence leaving the lesser quality to 
the Navy." 11 There was no question that the capabil
ity was being utilized. Since the NavCad did not have 
to submit his request to become a Marine until near 
the end of his training, there was time to identify the 
superior students. Marine officers undergoing training 
as well as Marine flight instructors conducted an un
official, informal, but high intensity recruiting cam
paign to persuade the best cadets to choose the Corps. 
Their efforts met considerable success. 

Admiral Kivette listed other disadvantages of having -
the Navy recruit all cadets and the Marine Corps select 
the most promising. He concluded, "It, therefore is re
quested that the Marine Corps implement a program 
for procurement of Marine Aviation Cadets and as
sume the full responsibility for meeting its own input 
requirements to Flight Training." Finally, he requested 
that, "this recruiting program be implemented as ex
peditiously as possible and be fully effective by 1 July 
1958." 12 

General Pate agreed that the Navy had a legitim~te 
complaint and directed that studies be made on the 
possibility of a Marine Corps-managed cadet program. 
A number of alternatives were proposed. Each study 
agreed that it would be impossible to meet the target 
date of 1 July 1958. By the end of the year, however, 
the issues had been resolved, and on 1 December 
Major General Carson A. Roberts, at the time Acting 
Chief of Staff, announced the new Marine Corps Avia
tion Cadet (MarCad) program. It was very similar to 
NavCad. Applicants were required to have two years 
of college ( with some permissible exceptions) , agree 
to remain unmarried during their training, and serve 
three years after they received their wings. Both civili
ans and enlisted Marines on active duty were eligible. 

The first MarCads were to be ordered to Pensacola 
starting 1 July 1959. In the meantime NavCads who 
were under training prior to that date would still be 
offered the opportunity to become Marines. It was not 
until 21 April 1961 that Second Lieutenant James R. 
Foster became the last NavCad to be commissioned in 
the Marine Corps. Lieutenant Foster, a former enlisted 
man in the Navy, was assigned to jets at Cherry Point, 
North Carolina.13 

Two months earlier, the MarCad program began 
producing pilots, Second Lieutenant Clyde "O" Chil
dress, the first former enlisted man to graduate and be 
commissioned, arrived at New River in February. He 
was greeted by the MAG-26 commanding officer, 
Colonel Paul T. Johnston, and immediately assigned 
to HMR (L) -262 as a helicopter pilot.14 

Originally, the Marine Corps planned to obtain 200 
pilots a year through the MarCad program. Acknowl
edging that not all applicants would complete success
fully the year and a half of training, it established a 
quota of 252 to be recruited.15 A year later Major 
General Norman J. Anderson did not have encourag
ing news of the results. From January through De
cember 1960, 242 MarCads had been obtained. Before 
training started, 12 had been disqualified or dropped 
out. Of the remaining 230 who began flight instruc
tion, 52 percent did not complete it. Instead of the 
200 pilots hoped for, only llO graduated.16 The pic
ture was not much brighter for the pilots from officer 
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sources. Only 369 had been recruited to meet a goal 
of 455. The completion rate was somewhat better with 
65 percent graduating, but the net result was still only 
210. The Marine Corps had achieved 320 new pilots 
in 1962. It needed 500.17 Progress to overcome the 
chronic shortage was not going to be easy. 

To add to the difficulties facing General Anderson, 
"curtailment of officer training classes in the Marine 
Corps School system in the coming year will (further) 
reduce the number of candidates available for train
ing." 18 "As a result," he added, "more candidates will 
be required from MarCad sources." 19 

Recruiting efforts on college campuses had to be 
bolstered. He detailed a plan to provide radio and 
television advertisements and recruiting films. In addi
tion he had obtained CNO approval to "provide indoc
trination flights for bona fide MarCad candidates to 
include combining the flight with transportation to the 
nearest Naval facility which would provide" for physi
cals and testing. 20 Not only were civilian sources of 
MarCads to be combed but General Anderson sug
gested "that equally intensive recruitment be accom
plished in all Marine Corps commands." ·21 There could 
be no repetition of the disastrous attrition rate in 1960. 
"It is recommended that screening boards of experi-

enced aviators review all applications and interview 
all candidates carefully to insure that only those quali
fied candidates who are highly motivated and enthusi
astic are recommended." 22 

In the next 10 years, a total of 1,296 MarCads won 
their wings and a commission in the Marine Corps. In 
1968 procurement from officer sources had finally be
gun to meet total requirements, and the MarCad 
program was quietly brought to a close. On 22 March 
that year, Second Lieutenant Larry D. Mullins became 
the last MarCad to be commissioned. On hand to wit
ness the end of the program was Brigadier General 
William G. Johnson, Assistant DC/S (Air) and a 
former NavCad himself.23 

The MarCad and NavCad programs had served a 
purpose. They had provided an alternative source of 
pilots. The lack of a degree, however, proved to be 
a handicap in later years for the pilots in competition 
for promotion and assignments. Many of them over
came the difficulty and became successful senior offi
cers in the Marine Corps. Regardless, the fact 
remained that the Marine Corps felt better served if 
all its pilots were graduates of college and, when that 
became possible, discontinued the cadet programs 
altogether. 

STUDENT AND NAVAL AVIATOR DATA 

1. Student Naval Aviator Inputs 

Authorized Actual 
End FY MAR CAD OFFICER MAR CAD OFFICER 

60 252 455 242 369 
61 323 430 329 393 
62 407 407 461 324 
63 465 472 
64 280 516 

2. Naval Aviator 

NATC Output* 
FY Planned Actual Strengths T/O Reqm'ts Shortages 

60 500 418 3932 4689 557 
61 475 402 3976 4720 794 
62 475 320 4067 4782 725 

Example: CY-60 Training % FY62 
Input Losses Attrition Output 

Mar/Cad 230 120 52.1 110 
Officer 326 ll6 35.5 210 

Total 556 236 42.44 320 

*Calendar Year input (18 months prior) minus flight training attrition results in Fiscal Year output. 
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Selection of Helicopter Pilots in 
Training 

Once pilots were recruited, some of them had to be 
persuaded to specialize in helicopters. Factors at 
work within the training process made the helicopter 
option doubly unattractive for the new student aviator. 
Periodically, a forecast would be made of the needs for 
each type of pilot in the forthcoming months. This 
formed the basis for the numbers assigned to the 
different categories of advanced training, such as jets, 
propeller aircraft, and helicopters. 

As the student neared the end of basic flight train
ing, depending on his academic and flight grades, he 
received a choice of advanced training until the quota 
was filled. Those with the highest marks had first 
opportunity. The next highest group then could select 
any opening remaining. Though such a system put a 
premium on speed of learning and ignored depth of 
_learning, it seemed like a convenient way to manage 
the program. Almost without exception, the highest
graded students chose the glamorous jets. The next 
group had to be satisfied competing for assignment to 
propeller aircraft advanced training. What was left got 
helicopters. The equation was perfect. Helicopter pilots 
were second-class citizens so second-class pilots got 
helicopters. The syndrome was self-perpetuating. 

The typical attitude prevailing among jet pilots was 
clearly established in an article in the Marine Corps 
Gazette in 1962.24 The author invoked the spectre of 
pilot-caused aircraft crashes to explain why only the 
most select of pilots could qualify to fly jets. The 
screening process was rigorous and "this quality input 
[ of students] and careful aptitude analysis" paid off 
with a new safety record.25 He went on to say: "It is 
assumed that all naval aviators are born to fly and that 
they come equipped with flight aptitude of the highest 
order. This is nonsense. No two are similar." 2 " He 
then got to the very crux of the syndrome: 

What is flight aptitude? ... its prime ingredients 
are headwork, judgement, basic air work and reaction 
time. Reaction time is of special note because as air
craft performance goes up, reaction time goes down . 
. . . Aptitude graduates upward in order of increased 
performance or reaction time."' 

Even among jet pilots there were those more equal 
than others. The same article reported "one solution 
( and a darn good one) mentioned not too long ago was 
to form an elite cadre of 500 jet pilots, replace them 
as needed to keep the number constant." 28 

With the benefit of over a decade of hindsight, it is 
tempting to be harsh with the judgment of the jet 
pilot. At the time, however, the opinions expressed in 
the article were widely held and hardly considered 

radical. It was a simple fact accepted by all fixed-wing 
pilots-speed of the aircraft equalled superior apti
tude. Perpetuation of this myth was helped consider
ably by the fact that few jet pilots had any contact 
with, or knowledge of, helicopters. As long as the 
selection process was based on the reverse assumption 
that helicopters did not need as proficient pilots as 
fixed wing, the second-class syndrome would continue 
to exist, and as long as it did, few pilots would volun
teer for helicopters if they had a choice. 

Recruiting Expedients 

To secure qualified men to fly helicopters in the face 
of these obstacles, the Marine Corps considered a 
number of alternatives. In 1956, Major General Henry 
R. Paige suggested one of the more original ones. 
Though not an aviator, General Paige had been deep
ly involved in the early development of helicopters. In 
January 1956 he had visited Fort Benning and had 
received an orientation from the Army on its helicopter 
program. On his return to Quantico he wrote General 
Pate suggesting that the Marine Corps "train enlisted 
pilots on six years enlistments for duty, initially as co
pilots" in helicopters.29 "Two officer pilots in each 
helicopter seems uneconomical," he observed.30 Such a 
program as he proposed recognized the difficulties in 
recruiting helicopter pilots and "would also give a 
group of personnel who make a career in helicopters 
their principal interest. Now the Marine aviator's in
terest is divided into many fields of which the heli
copter is more or less 'poor relation' and something 
which few Marine aviators want to make a career 
of." 31 

He could have added that enlisted co-pilots would 
avoid transferring fixed-wing aviators into helicopters 
-a spectre that haunted many jet pilots. In spite of 
the advantages of the plan, it was directly contrary to 
the goals spelled out by General Brice and was not 
adopted at the time; 

The idea of only one of the pilots being an officer, 
however, did not die out entirely. In December 1961 
the Director of Aviation, Colonel McCutcheon, held an 
aviation training conference at EI Toro. On his return 
he reported that: "One point that we tried to sell, but 
which the field did not buy, concerned the assignment 
of one vs. two helicopter pilots to passenger carrying 
aircraft." 32 The attendees at the conference, however, 
were acutely aware of the "can't let go to scratch your 
nose" problem, "and were unanimous in expressing a 
desire to retain two pilots." Colonel McCutcheon went 
on to say: 

My personal opinion is that there are some occasions 
when one pilot is sufficient to carry out the particular 
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mission and that the operational commander involved is 
the logical person to decide when this situation pre
vails.33 

Colonel McCutcheon was reassigned shortly after
wards, but his opinion prevailed. On 18 September 
1962 the Navy directive which had established pilot 
criteria was revised. The new regulation allowed single 
engine helicopters to be flown under certain conditions 
by only one pilot. The DC/S (Air) at the time, Briga
dier General Norman J. Anderson, commented: ''We 
feel that this is a more realistic approach to the plane 
commander-co-pilot problem that exists in the helicop
ter program." 34 The· restrictioru; which remained were 
such that most combat Marines seldom saw a helicop
ter with anything but two pilots in it. The basic prob
lem remained unsolved. 

Another suggestion of General Paige in the 1956 
letter came closer to being adopted.35 The Marine 
Corps long had utilized warrant officers. Most were 
former enlisted men of a number of years of military 
experience. Many served in highly technical and spe
cialized fields. Some were further designated as lim
ited duty officers (LDOs) and always were assigned 
the same type of duty. General Paige had wondered if 
"maybe something in the LDO (helicopter pilot only) 
line could be worked out." 36 

The Division of Aviation conducted a study in 1960 
to investigate the desirability of replacing a portion of 
the commissioned officer pilots with warrant officers or 
enlisted pilots. The study concluded "that a commis
sioned officer structure composed of college graduates 
was most desirable and recommended ... restricting 
warrant officers to technical specialties." 37 

What was desirable was not always possible. Dur
ing 1960 and 1961 the Marine Corps could not recruit 
enough college graduates to fill its need for pilots. 
Warrant officers still might offer a solution. In the 
summer of 1961 the Warrant Officer, Helicopter 
Only (WOHELIO) program was initiated. Colonel 
McCutcheon hoped to reach a goal of 60 the first year 
and eventually build up to 100.38 "Our original 
sources," he noted, "were both active duty and inactive 
duty reservists [ officers] with priority on those who 
were currently designated" helicopter pilots.39 At the 
end of the first six months, 47 reserve lieutenants and 
captains had been selected and exchanged their insig
nia for those of a regular warrant officer. Of the total, 
11 already were on active duty. The other 36 returned 
to ·the Marine Corps from civilian life.40 

After the initial surge, new applicants were scat
tered, and Colonel McCutcheon began exploring other 
methods. "We are now pursuing two other courses of 
action" he noted in January 1962, "screening Naval 

aviation pilots* who still meet the criteria for warrant 
officer programs" and "selecting probably a small num• 
her of regular lieutenants and captains that have been 
twice passed over for promotion." 41 Even the re
sourceful Colonel McCutcheon had to admit that pro
curing pilots for helicopters was not an easy task. He 
concluded, "Where we go' from here . . . to get any 
increase over the 60 is as yet an unsolved problem." 42 

Two years after the WOHELIO program was initi
ated, only 78 pilots had been produced. "The program 
began to die on the vine." 43 In September 1963 an 
attempt was made to revive it in conjunction with the 
selection of warrant officers for other technical spe
cialities. Once again the goal was set at 100 pilots. 

Marine Corps Order 1040.14A announced the new 
program. "Requirements for the flight training pro
gram are the same as those for the Corps' basic War
rant program ... with the exception" of a higher score 
in aptitude testing.44 Unlike the effort in 1960 no pre
vious flight experience was necessary. "Upon successful 
completion of the screening and basic courses," it was 
explained, "qualified applicants will be ordered to 
Naval Air Station, Pensacola for training." 45 

The response to this new program was unimpressive. 
On]y nine enlisted Marines applied and seven of them 
were found unqualified. An analysis of the failure 
some years later concluded: "the poor response was 
due to the fact that the requisites for the warrant 
officer flight training program were identical to those 
for the Marine Cadet program except for marital 
status." Warrant Officers could be married, cadets had 
to he single but became commissioned officers.46 "Pre
sumably the nine applicants were married." 47 

A program such as WOHELIO had sever~! inherent 
defects. First, the idea of anyone other than a commis
sioned officer flying an aircraft was not universally 
accepted. In fact, the issue could be explosive. Many 
years after the event, Brigadier General Samuel R. 
Shaw could regale his listeners with an anecdote in 
which the difference of opinion was expressed exactly. 

Colonel Shaw had been another of the three mem
bers of the secretariat of the special board which in 
1947 first had proposed helicopters in the Marine 
Corps. Though not an aviator, Colonel Shaw had a 
deep appreciation of the potential-and difficulties
of vertical envelopment. He was also one of those Ma
rines who appear periodically in the Corps in the 
middle of a controversy over major changes in policy. 
In 1956, as a colonel serving as Director of Policy 

* The Marine Corps had previously used a few enlisted mP.n 
as pilots. Designated naval aviation pilots (NAPs) to dis
tinguish them from the officer naval aviators, a few were 
still on active duty in 1962. 
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Analysis at HQMC, he had prepared a paper recom
mending that_ enlisted men and warrant officers be used 
to fly helicopters. He found himself in front of the 
Commandant, General Pate, accompanied by two sen
ior aviator generals discussing the merits of his pro
posal. He remembers the conversation as: 

Well, somewhere along the way the generals were 
both going on at considerable length at a simple fact. 
To fly an airplane you had to be an officer. That was 
the central characteristic of people who flew airplanes: 
they had to be officers. I burst into the conversation. 
'Well, how can that be? If they got to be officers, what 
are all those damned civilians doing flying airplanes?'•• 

General Shaw still chuckles over the results of his 
remark. "Godalmighty ! They tore into me and that 
was the end of the conversation in front of the 
Commandant." 49 

A more serious disadvantage of the WOHELIO and 
other warrant officer programs was that warrant offi
cers were limited in the types of duties they could per
form. General Greene pointed out this drawback in a 
memorandum to the Secretary of the Navy in 1966: 

The Warrant Officer helicopter pilot is restricted in 
assignment, primarily to operational (flying) billets. 
Within these billets, he is restricted in assigned re
sponsibility. As his aviation knowledge and pilot pro
ficiency progresses, his responsibilities remain at some• 
what the same level.'° 

General Greene continued: "The relatively small 
size of the Marine Corps demands maximum flexibility 
in the assignment of the total aviator inventory. The 
concept of a large Warrant Officer pilot population is 
in conflict with this requirement." 51 

Periodically there have been attempts to revive the 
warrant officer program. In each case it seemed to offer 
a timely solution to an immediate problem. In each 
case, however, the long-term effects were a handicap 
which could not be overcome. The Marine Corps sim
ply could not afford to have pilots who could not be 
assigned to a broad spectrum of duties. To date, no 
other warrant officer program has been adopted. 

Transitions 

By the summer of 1962 the situation was critical. 
Forty percent of all Marine Corps pilots were needed 
in helicopters. Only 29 percent were assigned to them.52 

The future looked bleak. Helicopter squadrons were 
flying in Vietnam, more squadrons were planned, and 
the growing success of vertical amphibious landings 
from the new LPHs required a quickened pace of 
training. The few pilots in helicopters were being 
stretched thinner and thinner. Some sought a different 
profession. There was a "marked attrition rate among 

helicopter pilots, mainly junior officers who feel they 
aren't going anywhere but up and down." 53 The short
age was so acute that there were restrictions on assign
ing a helicopter pilot to any duty but in a squadron. 
The constant deployments and commitments resulted 
in few of them ever remaining at their home station 
for any length of time. Helicopter crews could "point 
to jet and transport pilots, who admittedly have 
fewer crash projects to meet" in contrast.54 A number 
"disliked living out of a sea-hag" to the point where 
they left the Marine Corps, further compoueding the 
shortage.55 

General Anderson, DC/S (Air), could see no im
provement unless drastic steps were taken. He pre
dicted that by June 1963 the helicopter units would be 
operating short one-third of the pilots required.56 The 
result could only be that even more pilots would leave 
the Marine Corps when their obligated service was 
completed. It was a vicious circle. He had, however, 
another manpower source. At the same time that heli
copters were expected to have only 66 percent of their 
authorized pilots, jet units would have 95 percent, and 
transports a whopping 114 percent. General Anderson 
presented a plan to General Shoup, who agreed. It was 
then forwarded to the CNO who approved it on 30 
August 1962. Approximately 500 fixed-wing aviators 
were to be forced to make a transition into helicop
ters.* The purpose, General Anderson pointed out, "is 
to rectify imbalances in the distribution of Marine 
Aviators ... caused by abnormally low retention rates 
of helicopter pilots, increased commitments and re
quirements for their services." 57 

Those to be selected all had flown at least one tour 
in fixed-wing aircraft. Most were experienced first 
lieutenants and captains, though there was a sprinkling 
of majors and even a few lieutenant colonels. If at all 
possible, each had been eligible for a routine change 
of station anyway. Instead of proceeding to the duties 
they expected, they were to report to helicopters. Help 
was on the way. 

While the overburdened helicopter crews greeted the 
news with joy, the reaction by most of the 500 fixed
wing pilots chosen was just the opposite. Cries of 
anguish, incredulous looks of "Why me?", and threats 
to get out (a few did) resounded throughout the 
Marine Corps. For those who made a quick trip to 
HQMC to review their records, hoping to find the rea
son they had been discarded into helicopters, the ex
perience was even more perplexing. All the informa
tion indicated that they were considered among the 
better officers and pilots in their previous squadrons. 

* Similar progrnms on a smaller scale had been utilized in 
the mid-1950s. 
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To be transferred to helicopters seemed an odd reward, 
but General Anderson, well aware of the second-class 
syndrome, had no intention of having his program 
turn into a method for culling out weak pilots from 
fixed-wing units. Not widely known at the time, "to 
maintain the desired quality level," he had ordered 
that the final approval of each nomination be made 
only by his staff at DC/S (Air) . 58 

The pilots were to receive a total of 46 hours of 
classroom instruction, followed by 65 hours of flight in 
the UH-34. 59 At the completion of the course, they 
would be designated as co-pilot. The training was to be 
conducted in two squadrons, one on each coast. HMM-
362, which in August had arrived back in the United 
States after completing its duties on SHUFL Y, was 
designated at Santa Ana. The new commanding officer, 
Lieutenant Colonel Robert H. Brumley, had to reor
ganize the unit and set up the program by 5 November 
when the first transition pilots were due to arrive. In 
the east coast squadron, HMM-262, Major Wilbur 0. 
Nelson's similar efforts were interrupted by the Cuban 
missile crisis, but he was able to be ready for the first 
students on 3 December. Every month for almost the 
next two years, 10 fixed-wing pilots would be ordered 
to each of the squadrons for forced transition. 

General Anderson planned "that the initial gradu
ates will be used to raise the squadrons to an accept
able strength as expeditiously as possible." 60 As more 
pilots completed the transition it: 

... will permit the assignment of a portion of the 
existing helicopter population to several hundred other 
bille,ts and thereby provide a more normal career as
signment pattern than has been possible heretofore. 
Eventually this transition training capability should pro
vide sufficient graduates to [even] permit the reassign
ment of a ... number of the existing helicopter popu
lation [back to] fixed wing duty.st 

With the program in full swing he estimated that by 
June 1964 the relative percentage of pilots available 
compared to the number required would be 86 percent 
for helicopters, 85 percent for jets, and 90 percent for 
transports. 

To a former jet pilot, the transition into helicopters 
was a shock. He immediately recognized that flying a 
helicopter was not quite as simple as he had been led 
to believe. The first attempt to perform a simple ma
neuver, such as keeping the aircraft in a steady hover 
in gusty winds, generated a certain amount of humil
ity. After landing at night in a confined area surround
ed by trees, the jet pilot began to reevaluate his opin
ion of helicopter pilots. They might fly low and slow, 
but they definitely were not second class. In many ways 
the learning process was a two-way street. The fixed
wing aviators brought with them knowledge of other 

techniques and tactics which could be employed in 
helicopters. The cross-fertilization of ideas, and the 
growth of understanding between the two elements 
within Marine aviation was one of the most signifi
cant'achlevements of the forced transition program. 

Even more so was combat training. Many of Archie's 
Angels and the pilots from the squadrons that followed 
on SHUFL Y were assigned as instructors in HMM-
362 and HMM-262. They brought with them the latest 
developments from Vietnam. The result was that the 
Marine Corps built up a force of pilots who were ex
perienced in both fixed-wing and helicopters and who 
had been instructed in the lessons of operations in 
South Vietnam. It was a fortunate and timely com
bination which was to prove invaluable in the com
ing years. 

Training 

Gentlemen. You have studied subsonics, transonics, 
supersonics, and hypersonics in some detail. We shall 
now discuss a different regime of flight: Microsonics. 

Presentation on helicopters 
by Naval Air Test Center, 
1962. 62 

Regardless of the source of pilots, they had to be 
trained to fly aircraft. Colonel Carl simply had learned 
the fundamentals from a friend at the test center and 
then taught himself. He was the type of talented and 
versatile aviator who could do it. Colonel Dyer, prior 
to the commissioning of HMX-1 in December 1947, 
was invited by Fred Dawson, then the assistant general 
manager of Sikorsky "to come up and take pilot train
ing." 63 "So I got Temporary Additional Duty orders 
from the Marine Corps and came up to Connecticut 
and took my first helicopter training at the Sikorsky 
plant at Bridgeport. My instructor was Jimmy Viner 
... the chief test pilot." 64 Major DiLalio had l~arned 
to fly them in 1946 at the Navy's Helicopter Develop
ment Squadron Three (VX-3) at Floyd Bennet Field, 
in New York. The same unit later was relocated to 
Lakehurst, New Jersey and provided a source of train
ing for most of the first Marine pilots. These included 
First Lieutenant Roy L. Anderson, Captains Robert A. 
Strieby and Charles D. Garber, and Major Russell R. 
Riley. The four were among the officers who had 
responded to Colonel Dyer's first recruiting efforts and 
became the nucleus of HMX-1 as the squadron was 
formed. They represent in the lineal list of Marines 
designated as helicopter pilots numbers two, three, 
four, and five respectively.65 All were assigned as in
structors to HMX-1 where "initial operations con
sisted strictly of pilot training." 66 
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In June of 1948 the CNO published a new directive 
requiring formal training of all helicopter pilots "due 
to the inherent instability ... and the different nature 
of control techniques employed." 67 "Only those pilots 
previously qualified by VX-3 or the U.S. Coast Guard 
or those qualified after 1 July 1948 under the provi
sions of the order "will be permitted to solo helicopter 
type aircraft." 68 

Colonel Dyer did not meet these requirements so "I 
went back up to Lakehurst and took a check flight, 
which I passed successfully and I was given my card 
as a qualified helicopter pilot." 69 Neither did Colonel 
Carl have the formal certification, but at the time he 
neglected to receive a check flight. Thus, even though 
he was the first Marine to learn how to fly a helicopter, 
it is Major DiLalio who is recognized as the first Ma
rine to be officially designated. The same CNO order 
established a training syllabus which had to be com
pleted prior to qualification. As all aviators learning 
to fly helicopters at the time were already experienced 
in fixed-wing aircraft, the instruction was devoted to 
only the differences in the types of airplanes. 

The course consisted of 39.6 flight hours. The pri
mary stage included practice in a hover "handling stick 
only" and hovering "handling pitch only." 70 The third 
stage was operational flying. One flight was devoted to 
a cross-country navigation over a distance of 100 to 
200 miles. Five hours of flight time were allotted, an 
indication of the speeds of the machines then avail
able. The final check required many maneuvers which 
were a bit different from those the fixed-wing pilots 
were accustomed to, such as making "a backward ver
tical take-off." 71 Or "At five feet altitude, fly a 50-
foot-square pattern keeping heading constant at all 
times. Fly forward on one leg, sideward on second leg, 
backward on third leg and sideward to starting 
point." 72 Landings within 12 inches of a predeter
mined mark were also part of the check. 

Surprisingly, many of the basic maneuvers specified 
25 years ago still remain today an effective method to 
teach pilots to fly helicopte-rs. Numerous new ones have 
been added but the original list remains in use. 

By the end of 1949, VX-3 and HMX-1 had qualified 
a total of 34 Marines including three enlisted pilots. 
Master Sergeants Arnold G. Fisher and Leonard J. 
Mounts were designated as of 1 April 1948; and Mas
ter Sergeant Samuel R. Wooley on 26 October 1949.73 

They were the 12th, 13th, and 31st Marine helicopter 
pilots. 

As the helicopter program continued to expand, an 
increasing amount of the available time at HMX-1 
was devoted to nothing but training new pilots. The 
commanding officer, Lieutenant Colonel Edward V. 
Finn, complained in September 1952 that "80 percent 

of flight hours are in training and there isn't enough 
time for the development work." 74 General Shepherd 
assured him that efforts were being made to have the 
Navy take over all training, but until such time as it 
did, the next classes ordered to HMX-1 would be re
duced to six students.75 

VX-3 had its own problems with the expansion. 
The squadron's helicopters caused increased conges
tion in the mat area at Lakehurst, and their flights in
terfered with those of fixed-wing aircraft. The squad
ron needed a new home. The Navy found one for it at 
Naval Auxiliary Air Station (NAAS) Ellyson, an un
used base near Pensacola, Florid-a. Built during the 
construction programs just before World War II, 
Ellyson had suitable area for practice flights and was 
located near the Navy's other pilot training facilities 
at Pensacola. For the next 22 years, it would be a 
familiar sight for Marine helicopter pilots. 

Helicopter Training Unit One (HTU-1) was com
missioned on 4 December 1950 and moved to Ellyson 
2 January 1951.76 The commanding officer, Command
er Ben Moore, Jr., started out with four officers and 
four enlisted men. By the time the first class of nine 
students reported on 15 January, he had three helicop
ters assigned. The unit was scheduled to grow to 20 
officers and 252 men with 20 aircraft. A student class 
of 24 pilots a month was planned and the first one 
graduated on 14 March the same year.77 

Marines arriving later that year for training at 
Ellyson were confronted with a total of 59 helicopters 
-of eight different types. Most of them were small. 
Typical of these trainers, the Hiller-built HTE-2 (OH-
23), first introduced into use in January 1951, had a 
larger engine than the previous model, the HTE-1. 
(Helicopter Trainer Hiller) 78 The new Franklin 0-
335-6 engine could develop 200 horsepower, 22 more 
than the older aircraft. Even with this increase in pow
er, the performance of the helicopter was slightly less 
than exhilarating. With 168 pounds of fuel, it could 
carry an additional 613 pounds of crew or cargo up to 
its designed limits of 2,4,00 pounds. Fully loaded, the 
highest altitude the aircraft could hover out of ground 
effect was exactly zero. At the same time its maximum 
rate of climb was also zero. If ground effect or trans
lational lift could not be utilized, someone had to get 
out or the aircraft could not fly. The designers of the 
first syllabus had aircraft like the HTE-2 in mind 
when they established the flight time for the naviga
tional cross country, for it cruised at 67 knots and had 
a top speed just five knots faster. Fortunately for the 
heftier Marine pilots, by the end of 1952 the HTE-2s 
were no longer used. 

Most of the other aircraft were members of a long 
line of Bell Aircraft light helicopters. Bearing the des-
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ignation of HTL (Helicopter, Light, Bell), H-13, 
the first of the series, had flown in February 1946. 
This HTL-1 (Sioux) had been followed by successive 
models up to the HTL-7. With the HTE--2 gone, 1 
January 1953 saw the squadron with eight HTL-4s 
and 34 HTL-5s. All of them were typical Bell designs 
with two-bladed main and anti-torque rotors and a 
clear plastic bubble cockpit.79 

The first three members of the series had a covering 
on the tail structure. It was removed in the 4s and 5s 
to gain an additional 156 pounds of lift capability. 
Commercial models of the series were widely used and 
many of the small helicopters seen in motion pictures 
and television are nothing more than an adaptation of 
the H-13s. In size and horsepower they were all similar 
to the HTE--2. The "five" was typical. It was 41 feet 
long overall with a 35-foot main rotor. The Aircooled 
Motors 0-335-5 engine could produce 200 horsepower. 
Fully loaded with 174 pounds of fuel and 606 of 
payload, it could hover out of ground effect and 
actually climb at 850 feet per minute. 

From 1954, for another 15 years, one variety or 
another of the H-13 series was to remain the primary 

aircraft for all helicopter basic trammg. It was not 
until February 1969 that the last one would leave Elly
son.80 In that time, it had built up a legion of anec
dotes among Marine pilots. One of the most often told 
concerned the helicopter's sensitivity to any shifts in 
weight from side to side. If the student pilot was to 
conduct a solo flight, sand bags had to be placed in 
the aircraft to compensate for the absence of the in
structor's weight. Periodically a student would manage 
to get airborne on a solo without the sandbags. The 
helicopter immediately tipped to the right. The hapless 
pilot was doomed to nothing but a right hand circle 
until he could swoop low enough for ground crewmen 
to throw sandbags into the aircraft and correct the 
balance.81 

Some of the TH-13s were equipped with skids, 
others with conventional landing gear. There was a 
hearty competition among students to obtain one with 
wheels. Otherwise the pilot would have to lift the air
craft into a hover and carefully "air-taxi" through the 
parking apron to the takeoff point. At best, for a 
fledgling aviator, this is a difficult maneuver. In the 
close proximity of other helicopters creating their own 

USMC Photo 529982 
The HTL series was used extensively for training of helicopter pilots. This HTL-4, at Quanti,co in 1951, is 
rigged for medical evacuation missions. 
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rotor down wash while taxiing, it was guaranteed to 
receive critical appraisal from the instructor.82 It was 
much easier with wheels. 

Advanced training was conducted in a variety of 
aircraft. Initially there were HRS-1 and -2s (early 
models of the CH-19) and HUPs. The HUP was a 
Piasecki-designed, tandem-rotor utility helicopter that 
was a direct, if distant, ancestor to the CH-46. 

The year 1963 marked a turning point in the train
ing of Marine Corps pilots. By that time most of the 
advanced training was accomplished in the ubiquitous 
UH-34. The original requirement that only experi• 
enced aviators could receive the specialized helicopter 
training had been dropped in the early 50s. Helicop
ters were now an advanced phase of normal flight 
training. The students who reported to Ellyson had 
received almost 200 hours in fixed-wing propeller train
ers. Many were cadets, though the number of officers 
was increasing. The syllabus which had been set at 60 
hours-half in the TH-13, the rest in the UH-34-
was to be expanded up to 80 hours "as personnel, and 
aircraft availability permit." 83 

The year also marked the last time more new Marine 
pilots would be trained in fixed wing than in helicop
ters. In July 1964, at the General Officers Symposium, 
Brigadier General Louis B. ("Ben") Robertshaw, 
DC/S (Air), explained the program. General Robert
shaw, a graduate of the U.S. Naval Academy in 1936, 
and captain of its football team, had served as an in
fantry officer for six years prior to entering flight 
training in August 1942. He had replaced General 
Anderson in October 1963. He explained that in FY 
64 only 40 percent of the pilots needed by the Marine 
Corps were in helicopters. In three years, however, 
the total would be 60 percent. "The result is a com
plete reversal of the distribution ratio of pilots." 84 

The changes in the ratio in training "were necessari
ly gradual in order to avoid radical changes in the 
training oommand." 85 In FY 64, 51 percent of the 
new pilots were to be helicopter qualified. An addi
tional eight percent would be added in FY 65 and by 
FY 67 almost two-thirds of all pilots would be trained 
in helicopters. He went on to explain that even this 
would not meet all the requirements but that the forced 
transition program had been successful. It provided an 
additional source. 

Training of helicopter pilots had come a long way 
since Colonel Dyer and his officers had made the first 
attempts at HMX-1. But there was other training to 
do. Once again it was the pioneers at HMX-1 who 
started it all. 

Crew Training 
Helicopter maintenance requires a high caliber me

chanic. No man can bluff his way through this kind of 
maintenance. The helicopter mechanic must know much 
more about fundamental mechanical principles and be 
able to put them into practice. The pilot's safety depends 
on practically every small part ... of the helicopter. 

Briefing for CMC 
January 1967 80 

As Colonel Dyer was explaining the helicopter pro
gram to prospective pilots in 1947, he also was at
tempting to obtain the necessary enlisted Marines. He 
remembered that "I drew up a table of organization 
and although my ideas were cut down considerably by 
HQMC, I nevertheless ended up with approximately 81 
enlisted men." 87 

"These were all people who were former aviation 
mechanics, electronics people, parachute men," and 
other specialists drawn from other aviation units. 88 

The helicopter presented new and complex machinery. 
The new technicians had to be trained. Colonel Dyer 
arranged for the Marines to attend the Sikorsky Air
craft service school as well as to study at Lakehurst. 
The first aircraft mechanic assigned to a Marine heli
copter squadron was Technical Sergeant Robert V. 
Yeager, who joined HMX-1 on 21 January 1948.* He 
arrived from Lakehurst two weeks before the Marine 
Corps received its first helicopter. From this tiny 
nucleus was to grow a major educational effort. 
HMX-1 continued to train mechanics, but it soon be
came apparent that additional sources were necessary. 
The Naval Air Technical Training Command at Mem
phis, Tennessee began to teach helicopter mechanics. 
By early 1952, the Class "C" School in helicopter 
fundamentals lasted eight weeks and included 320 
hours of instruction.89 In July 1956 it was further 
expanded. In addition to the standard eight-week school 
in reciprocating engines, there was a four-week course 
emphasizing helicopter fundamentals.90 

Even this was not enough. Starting on 5 February 
1958 the training was reorganized. The new 12-week 
instruction was designed solely for helicopters and had 
major new material in "engine principles and flight 
transmissions and controls." 91 The school was unusual 
in several respects. It was the only one like it in the 
Navy and was staffed entirely by Marines. Master Se;. 
geant John P. Maughan, with four years of experience 
in helicopters, was in charge of the operations. He and 
his fellow instructors had devised a schedule which re• 
quired a total of 464 hours of instruction, 314 of which 
were spent on actual application of the classroom 

" Master Sergeant Mounts, one of the NAPs, ,also carrie<l 
the occupational specialty rating of aircraft mechanic. 
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knowledge. As helicopters became increasingly com
plex, the length of the schools grew correspondingly. 
In 1965 it was 23 weeks. The same year the Marine 
Corps had a requirement for 1,465 reciprocating heli
copter mechanics just for the HR2S and the UH-34.92 

A program to retrain these Marines into the new heli
copters with jet engines had been started. 

Regardless of where they were trained, helicopter 
mechanics were-and are-a unique breed of Marine. 
The intricacies of the rotor systems demanded a new 
level of dexterity. As constant attention to proper 
lubrication was required, most mechanics spent much 
of their time balanced precariously on top of the air
craft, grease gun in one hand, holding on with another 
and simultaneously operating the lubricating pump. 
The power blade folding of the "Deuce" was but one 
of the ways they could be unexpectedly drenched in 
red hydraulic fluid. They learned a little bit about 
electrical systems, hydraulics, avionics, and even metal
smith procedures. 

One advantage-in their eyes at least-they did 
have: they got to fly in the product of their labors. The 
mechanic normally served double duty as the airborne 
crew chief of his aircraft. Here they were called upon 
for still further demonstrations of their versatility. 
When carrying a load externally underneath the air
craft, the pilot could not see the cargo, and the crew 
chief, acting as an observer, carefully guided the pilot 
to the precise location necessary to pick up or drop the 
load. Likewise, when landing in a confined area, the 
crew chief kept careful watch to the rear of the heli
copter to insure the rotors were dear of the trees. 

The close coordination and cooperation necessary 
between the crew and the pilots occasionally got rein
forcement. Master Sergeant Jerome P. Sullivan, a crew 
chief on both the "Deuces" and the UH-34s in the 
early 1960s as well as later helicopters, recounted a 
typical mission: "We had to fly an HR2S from New 
River up to Norfolk to put on a short demonstration. 
On takeoff from New River, one of the tires on the 
left landing gear blew out." This could be a prob
lem, but since there were two wheels on each side, "the 
pilot decided to go on to Norfolk and ask for a pre
cautionary emergency landing. On touch down, the 
other left tire blew out. I tried to find another tire but 
there weren't any to fit." Sergeant Sullivan and the 
pilots completed the demonstration anyway and with
out relanding headed back to New River. Shortly after 
leaving the Norfolk area the pilot called and announced 
that the temperature of the oil in the main transmission 
was rising at an alarming rate. "That meant that the 
strainer (for the lubricating oil) was clogged and we 
had to make an immediate emergency landing. The 

only clear spot we could find was in the middle-of all 
things-a pig pen." 

But the pilot "made a safe landing and shut down. 
Then we drained the oil, cleaned the strainer and put 
fresh oil back in the transmission." The flight con
tinued, but shortly was interrupted again. The radios 
failed. Still without tires on the left side, the pilot 
diverted to the Coast Guard Air Station at Elizabeth 
City, North Carolina, and made another emergency 
landing. "We went over to the maintenance people," 
Sergeant Sullivan remembers: 

... and we got the radio fixed and took off. We called 
ahead to let New River know we didn't have any tires 
on one side and would land in the grass. Somehow the 
word got scrambled, and when we got to the field all 
the crash trucks were out for an emergency landing. 

"You know," the crew chief mused, "it isn't every 
airplane crew that can have four emergency landings 
on the same mission in a single day, and still get the 
job done." 

Sometimes the cooperation among the crews was not 
the result of mechanical difficulties. A typical, if not 
routine, mission occurred in 1961. A piece of classified 
equipment had fallen off a fixed-wing aircraft over the 
water near the island of Hawaii. Four UH-34.s from 
the Kaneohe-based HMM-161 were dispatched to 
search for the device. Once again Sergeant Sullivan 
found himself in austere conditions. "Our base was on 
an old lava flow near the beach. There was no way you 
could set up a tent, so we all, pilots and mechanics, just 
lived and slept in thP, airplanes together." 

For two weeks the pilots and crews "would go out 
and fly all day, and come back and land on the lava. 
Then everyone pitched in to conduct the required main
tenance on the airplanes before crawling inside to go 
to sleep." n:i 

Crew chiefs became very possessive of the helicopter 
assigned to them. Most christened their aircraft with 
nicknames, such as the Road Runner, Champagne 
Lady, and Coyote-or any other one that struck their 
fancy. A crew chief always referred to a helicopter in 
a personal fashion as "my airplane," or "Corporal 
Smith's airplane." They were usually prepared for the 
worst and "always carried shaving gear because when 
you went out on a normal mission you never knew 
when you might be out for a couple of days." 

The feats of helicopter crew chiefs are legendary. 
They casually performed miracles of repairs in the 
middle of isolated clearings. They leaped from hover
ing helicopters to rescue injured persons. They guided 
the pilots into landing zones that seemed impossibly 
small. And through it all, they remained consistently 
cheerful. The tight-knit team of pilots and crew chief 
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USMC Photo 532039 
A CH-53 crew chief at work. Staff Sergeant lames A. 
Batt of HMH-463 in Vietnam peers through the "Hell 
Hole" of his aircraft as it prepares to pick up an ex
ternal load of supplies. A second crew member watches 
to the rear of the helicopter. 

created a camaraderie that allowed for casual humor. 
A good example is the lyrics of a song written in 
1965 by Sergeants Martin F. Valente and Richard P. 
Baltos entitled "The Attitude Song." 

(Sung to the tune of "Sweet Betsy from Pike") 
I'm the greatest co-pilot to ride the left seat. 
My takeoffs are brilliant. my landings are neat. 
I navigate true as we fly through the sky. 
I'm a much better pilot than this other guy. 

I am the HAC,"' and I sit on the right. 
My co-pilot's lousy, and not very bright. 
If it weren't for me teaching him all that I knew, 
We'd never he able to stay in the blue. 

We are the brave, stalwart, underpaid crew. 
The Gunner's the greatest, the Crew Chief is, too. 
Together we bounce along through the blue sky, 
Wondering why those two pilots can't fly. 

"ASE" * flies the airplane, the instruments steer. 
We do all the fighting and maintain the gear. 
We give our two pilots the courage it takes, 
To face one more day of the same old mistakes."' 

Marine helicopter crew chiefs were-and are-in
genious, inventive, universally talented, totally dedi
cated, and prodigious workers. No pilot has ever served 
with them and not come away amazed at the caliber of 
men who maintain the aircraft. 

Flight on Instruments 

If there ever was one single point- in the develop
ment of helicopters where all the difficulties came to
gether, it was flight on instruments. The basic aerody
namics of the machines, the training of the pilots, and 
the foregone conclusion of a second-class status all 
combined to produce a problem that challenged even 
the most perceptive proponents of vertical amphibious 
assaults. 

The pilots of the early helicopters did not fly in 
clouds or at night except in extreme emergencies. 
The assumption was that they did not know how. Much 
to the contrary, as experienced fixed-wing pilots, all of 
them were well trained in instrument flight techniques 
and were perfectly capable. 

The truth of the matter was that the aircraft them
selves were so unstable that no one could control them 
without seeing outside the cockpit. Flying by utilizing 
only the instruments in the aircraft by its very nature 
requires small deliberate corrections of the controls. 
Any drastic changes became self-compounding and the 
result is usually what is termed "an unusual attitude." 
In a fixed-wing aircraft, there are emergency pro
cedures which can be utilized to recover back to nor
mal flight. In an early helicopter there was "virtually 
no such thing as recovery from an unusual attitude." 95 

HMX-1 and the Navy squadrons all conducted ex
periments in the early 1950s to establish methods to 
conduct instrument flight. The progress was discourag
ing. The problems of instability defeated all but the 
most modest attempts. One report noted that "future 
helicopters will be provided with automatic pilots 
which will equip the helicopter with 'mechanical' sta
bility and relieve the pilot of the stress and strain now 
existing in controlling instrument flight." 96 

Any significant capability would have to wait until 
the design and introduction of helicopters with stabili
ty systems. The first two to meet those requirements 
with any degree of success were the mighty "Deuces" 
and the UH-34, but the problem was not yet solved. 

* The term HAC, pronounced "hack," is a Helicopter Air
craft Commander. ASE, pronounced "ace," is the Automatic 
Stabilization Equipment on an UH-34,. 



76 MARINES AND HELICOPTERS, 1962-1973 

No instruments were available which recognized that 
helicopters are different. Instead, instruments designed 
for fixed-wing aircraft were used. Two were particu
larly important. The artificial horizon appears as a 
miniature airplane flying against a background simu
lating the earth. The replica of the airplane moves ex
actly as does the aircraft itself. The background, how
ever, contains a powerful gyroscope so that it always 
remains parallel to the ground. The effect is similar to 
what a pilot would be observing outside on a clear day, 
his aircraft moving against a fixed horizon. In a con
ventional airplane such an arrangement accurately por
trays the attitude of the fuselage and thus of the wings. 
In a helicopter, with the rotor constantly moving in 
different planes, particularly when maneuvering, the 
fuselage seldom is pointed in the same direction as the 
rotary wings. The artificial horizon. indicated the rela
tionship of the cockpit to the ground, but not the rotor 
blades, yet the rotor blades controlled the flight. Thus 
the helicopter pilot found his most valuable instrument 
usually inaccurate and sometimes grossly so. No one 
but a helicopter pilot would have accepted an airplane 
for instrument flight with such a situation existing. 
Helicopter pilots had to. It was the only thing available. 

The second instrument was the air speed indicator. 
Valuable at any time in flight, this instrument becomes 
critical on landing and takeoff. In both a fixed-wing 
aircraft and a helicopter, the pilot requires an exact 
knowledge of how fast he is going to accomplish a suc
cessful maneuver. Once again the helicopters were 
equipped with an instrument which was designed for 
fixed-wing aircraft. In this case, the down-wash from 
the rotor would render the airspeed indicator almost 
useless below 40 knots-just when the information was 
most critical. At slow speeds it was impossible to tell 
if the aircraft was moving forward. sideways, or even 
backward. Other instruments installed in helicopters 
were similar. Attempts to provide instruments specifi
cally designed for helicopters were continually frus
trated by high costs, weight, or unacceptable com
plexity. 

In spite of the limitations of the stability systems and 
instruments, by the late 1950s UH-34s and HR2Ss 
could be found flying in the clouds, particularly up and 
down the east coast. The situation at Santa Ana was 
somewhat different. Any aircraft which flies on instru
ments usually proceeds along a regular route structure. 
These highways in the sky are controlled by the Feder
al Aviation Agency (FAA) and are subject to strict 
rules and regulations. One of them is that an aircraft 
must be at least 2,500 feet above any mountains which 
border the airway. Located in the Los Angeles basin, 
Santa Ana is ringed with mountains. With the addi-

tional height required by FAA, the minimum altitude 
a helicopter could fly on instr:uments often reached al
most 10,000 feet. Even if the helicopter could fly at 
that altitude--and most could not-the ever-present 
effect of the thinner air reduced its payload and con
trollability to a marked degree. The pilots on the West 
Coast were, for all practical purposes, limited to a small 
stretch from San Diego to Los Angeles to practice 
instrument flight on airways. In addition, the presence 
of the slow moving helicopter created coordination 
problems with faster fixed-wing aircraft. Most con
trolling agencies preferred that the helicopters practice 
somewhere else. 

Training on airways was vital, but it ignored a very 
basic point. Ainvays flight presupposed that the heli
copter would take off and land at an airport. If an air
port was available, why utilize a helicopter? Fixed
wing aircraft could do the same task more economical
ly and certainly with more speed and comfort. 

If the unique characteristics of a helicopter were to 
be used, the aircraft had to fly on instruments and land 
in a small unprepared clearing. Such a mission was an 
entirely different one than flight on airways. The diffi
culty was complicated in mountainous terrain. Where 
a conventional aircraft seldom operated below the tops 
of the mountains on instrument flight, a helicopter
if it was to perform fully its assigned mission-was 
seldom going to fly above the tops. It had to be able to 
navigate at night, in the rain, amid narrow valleys and 
hills, locate a zone, and make a successful landing. If 
the pilot committed an error, the result was the same 
as for his fellow aviator flying jets. All were dead. 

By the end of December 1959"enough progress had 
been made to require all helicopter pilots to be fully 
rated for instrument flight. The problem of precise 
navigation off the airways remained. 

Several solutions were proposed. In December 1961 
the ever-inventive Colonel Archie Clapp described his 
latest ideas in an article in the Marine Corps Gazette 
entitled "The Missing Link: All Weather Terminal 
Guidance for Helicopters." 97 "As of now," he wrote, 
"helicopter operations into rugged, unfamiliar terrain 
under instrument flight condition (i.e., dark, night
time or low visibility day-time) is an undertaking bor
dering on Kamikaze tactics." 98 Colonel Clapp de
scribed the procedures that had to be used: 

The only equipment now available in the FMF for 
guiding helicopters from initial point to landing zone 
touchdown is the helicopter pilot's eyeballs. ·One rather 
primitive visual aid has been provided to augment the 
eyeball, but that's all. Therefore a night approach into 
rugged terrain goes something like this: The helicopter 
pilot studies a contour map of the landing point and 
determines the best avenue of approach and retirement 
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based upon surrounding terrain and prevailing wind. 
He then predicts the altitude he must have at various 
checkpoints along his route in order to clear the ter
rain. 

With this planning behind him, the pilot reaches the 
initial point ... and commences an approach to the 
landing site. When (and if) he gains visual contact 
with the ground, and if the Pathfinders* have ac
curately set up the best equipment available to them, 
the pilot sees a light which is either red, amber, or 
green. 

This approach light is a reasonably good aid for es
tablishing a specific glide angle in flat terrain. As a life 
or death terrain clearance device, however, it is totallv 
inadequate. And, of course, it is completely useless fr 
clouds must be penetrated during the approach."" 

Colonel Clapp came to the heart of the problem. 

It is difficult to believe that this approach light is the 
best landing .aid our advanced technology can produce. 
Rather than being technologically infeasible, ·it is more 
likely that we don't have an adequate landing aid be
cause of lack of familiarity with the problem.'00 

It was often difficult to explain to a non-helicopter 
pilot why old fixed-wing instruments were not entirely 
satisfactory, why it was difficult to obtain sufficient 
practice even on airways flight, and just what were the 
hazards of instrument flight in mountains. 

He went on to call for an electronic device which 
would allow the helicopter to home in on it. It should 
be capable of establishing the direction to the zone, 
and a gradual rate of descent for: 

The helicopter cannot fly directly over the landing 
site at cruising altitude, stop and descend like an ele
vator to the site. As absurd as it might sound, this was 
proposed by one of the more reputable electronic engi
neering firms.1°1 

Ignorance of ground effect and power settling (an
other characteristic of helicopters) was not a limited 
commodity. 

Four years later in 1965 this same primitive ap
proach light system was still in use. It was all that 
Colonel Kleppsattel and the pilots of HMM-264 had 
in the Dominican Republic. The different colored lights 
appearing out of the rain and darkness of the polo field 
provided the only final guidance for landing. Fortu
nately, the area was relatively flat. 

Two months before the publication of Colonel 
Clapp's article, another proposal was made. The con
cept was different but could be complementary to his 
suggestion on terminal guidance. On 6 October 1961, 
the Landing Force Development Center at Quantico 
had sent a letter to CMC proposing a development 

* Pathfinders are smal! teams which precede the first heli
copters into the landing zone. They provide final guidance to 
the correct location for the aircraft. 

characteristic for a "Self-Contained Navigation Sys
tem for Helicopter" (SCNS) .102 

Colonel McCutcheon approved the proposal and on 
4 December forwarded it to the CNO.103 The Develop
ment Characteristic, No. AO 12501-2, was "designed 
to provide an advanced navigation system for incor
poration in the follow-on aircraft to the HUS and 
HR2S" either on the production line or in a later 

d"fi . 104 Th · f mo 1 cat10n. e ma1or eatures called for a capa-
bility to provide "sufficient information for enroute 
navigation of helicopters under all weather conditions, 
over any type of terrain or water, so that after a flight 
of one hour's duration during which the helicopter has 
traveled a distance of at least 100 miles," the airplane 
would be no more than one-fourth nautical mile from 
it~ intended position.105 

Other features were the ability to o·perate in flight at 
a speed of 10 knots backwards to 175 forward. The 
terrain following was to be such that it must "permit 
the helicopter to operate with confidence over complete
ly obscured unfamiliar terrain with a flight path" 200 
feet above the hills and valleys.106 Though not re
quired, it was desirable that the system be able to de
tect wires, cables, or antenna which might obstruct the 
flight path. The equipment would be required to allow 
large formations of helicopters to make assaults so a 
specification was included which could permit up to 32 
aircraft "to proceed in company without visual refer
ence to each other." 107 

Finally, the SCNS had to be ready for operational 
testing prior to 1 July 1964. It was not until 19 March 
1964 that the CNO published the Specific Operational 
Requirements (SOR) No. W-14--09 which set out the 
details of an all-weather system for Marine helicop
ters.108 The concept still included all features of the 
SCNS, but had been refined and expanded. The new 
total package was to be called the Integrated Helicop
ter Avionics System (IRAS). It was to be a computer
controlled system which could present accurate displays 
to the pilot of his position, the terrain around him, and 
other aircraft in his formation, all of which could be 
fed into an automatic flight control system. Three con
tractors had conducted previous studies on the feasi
bility of IRAS. They were Texas Instruments, Nor
tronics, and Teledyne System Company.109 

In March 1965 Teledyne was awarded a contract to 
produce four prototype IRAS sets, SCNS was to be a 
separate component included in the overall system. 
IRAS represented several firsts in the DOD and Navy 
development procedures. "The most significant was 
that this was the first time the Navy had given a single 
contractor responsibility for the entire avionics pack
age of an aircraft." 110 
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The idea of such a system was so promising that the 
U.S. Army, in 1962, joined the program. In late 1964, 
DOD directed that the Navy and the Army would both 
share the cost on a 60/40 percent basis. Two of the 
completed experimental sets would be used in the Army 
development of the attack helicopter AH-56, "Chey
enne." By 1967, however, the difference in require
ments had become pronounced and the Army withdrew. 

The IHAS was to be developed in three stages. The 
first would be the SCNS. The second increment would 
add short range station keeping to allow formation 
flight on instruments. The third level would be the 
entire IHAS package. Due to the increase in cost and 
weight of IHAS, in September 1965 Teledyne recom
mended only the first two parts be installed in the 
CH-46. Two sets were ordered for use by Vertol to 
develop details of the installation. As the equipment 
was undergoing final design and testing, the Navy 
ordered sufficient SCNS to equip 91 (later 126) CH-
46s and 25 CH-53s. The first flight was to be in June 
1968. 

It appeared that at long last helicopters would have 
a full instrument capability in rough terrain. Then, in 

one of the more frustrating chains of events experi
enced by the Navy and Marine Corps, the entire con
cept began to run into difficulty. Testing fell 26 months 
behind schedule. Cost overruns were encountered 
which required delicate and lengthy negotiations be
tween the Navy and Teledyne. 

It was discovered that when the SCNS was installed 
in the CH-46, electronic interference blanked out all 
radio transmissions. In July 1969, after five months of 
reengineering in a shielded hangar at Vertol, the prob
lem remained unsolved. The last months of 1969 and 
the spring of 1970 saw one contract after another can
celled due to cost and delays. By the middle of the 
year, IHAS and all its components were, for all prac
tical purposes, no longer an active program. 

The decade of the 60s ended with little progress in 
instrument equipment for helicopters. A flight into 
mountainous terrain remained somewhat of a "kami
kaze" mission. In view of the difficulties, the fact that 
so many such flights were successfully completed is a 
truly memorable chapter in the history of Marine 
Corps aviation. 



CHAPTER FIVE 

HELICOPTERS SHOOT BACK 

SHUFLY Ends 

From 15 April 1962 to 8 March 1965 the brunt of 
Marine combat in Vietnam was born by Operation 
SHUFLY. The composition of the unit had remained 
essentially the same: a squadron of UH-34s aug
mented by three 0-ls and a C-117. The MABS sub
unit and the small headquarters subsequently were rein
forced by a security detachment from the 3d Marine 
Division on Okinawa. 

SHUFL Y was scheduled to move from Soc Trang to 
Da Nang in the summer of 1962. The switch was de
layed several times by the strenuous objections of the 
senior advisor in the delta region, Colonel Daniel B. 
Porter, Jr., USA, and the Vietnamese commander of 
the area, Major General Le Van Nghiem. Colonel Por
ter was aware of the limitations of the Army H-2ls 
which would replace the Marine helicopters. He wrote 
General Paul D. Harkins, ComUSMACV, that, among 
other things, "the Marines are better equipped. They 
have better navigational equipment. They have better 
maintenance capability. They have better pilots. They 
have high morale and a will to fly. They can and will 
fly night operations." 1 

In spite of the objections, on September 16 the first 
UH-34s arrived at Da Nang after a seven-hour flight 
from Soc Trang. The aircraft were from HMM-163, 
commanded by Lieutenant Colonel Robert L. Rathbun, 
which had relieved "Archie's Angels" of HMM-362 a 
month earlier. 

The climate and terrain which confronted the squad
ron's "Ridge Runners" when they arrived in Da Nang 
was very different from the low flat land of the delta. In 
retrospect the geography of northern Vietnam was 
to have a major impact on the development of 
helicopters. 

Were it not for the political and military turmoil, the 
area in which the Marines were to operate could be a 
paradise for sightseers. Long stretches of white beach 
border on the South China Sea. The sand is exception
ally fine and in some areas extends several miles be
hind the surf. Inland, for varying distances but seldom 
more than a dozen miles, are low-lying farm lands. 

Much of the area is devoted to the cultivation of rice in 
small paddies surrounded by clusters of thatched huts 
and bamboo hedgerows. All of the coastal plain is laced 
with rivers, streams, and canals which not only serve 
as irrigation for the rice and a source of fish, but also 
represent the complete transportation system. Roads 
are scarce and crude. 

Arising abruptly from the low lands are the ramparts 
of the Annamite Cordillera, a chain of precipitous 
mountains which runs along the spine of most of Viet
nam. Ranging up to 5000 feet high, the mountains have 
deep gorges cut through by rushing rivers. They are 
covered with a triple canopy jungle growth of teak 
and other tropic woods. A few openings exist which 
allow elephant grass to grow to heights of 10 to 12 feet. 
Just north of Da Nang, the mountains reach the sea at 
Hai Van Peninsula, effectively separating the popula
tion north and south of it. 

Even the weather is different from that which pre
vails in the delta. From October through March the 
area is under the influence of the northeast monsoon. 
Rainfall increases in intensity until the end of January. 
During the monsoon, a phenomenon occurs which the 
French called the "crachin" with winds of up to 50 
knots and fog and drizzle mixed with the rain. Cloud 
ceilings lower below 200 feet with visibility restricted 
to less than a half mile. The crachin may last for a 
few days early in the season to several weeks during 
the height of the monsoon. By April the weather be
gins to clear and the summer is hot, dry, with generally 
clear skies. 

The effect of the weather and terrain was summed 
up by Lieutenant General McCutcheon: 

The northeast monsoon had a direct impact on all 
military operations in the area and especially on air 
operations. Because they can operate with lower ceilings 
and visibility minimums than fixed-wing aircraft, the 
helicopters would often perform their mission when the 
fixed-wing could not, at least along the flat coastal 
region. Inland, however, the hills and mountains make 
even helicopter flying hazardous at best. The pilots all 
developed a healthy respect for the northeast monsoon." 

Beginning in the fall of 1962, the pilots and crews 
would have additional time to gain that respect. The 

79 
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tours in Vietnam were extended to six months at the 
request of Colonel Julius W. Ireland, who had replaced 
Colonel Carey as the task unit commander on 1 July. 3 

A year later, in 1963, it appeared that SHUFLY had 
accomplished its mission. More than 1000 Americans 
were to be withdrawn by the end of December, and the 
Marines at Da Nang were to be included.4 

Within a month after the announcement, their de
parture had been delayed until sometime in the first 
half of 1964,. The reason was that SHUFLY was about 
to add another mission to its combat role. It was to 
train Vietnamese pilots and crews in the UH-34. At 
the conclusion of the training the Marine helicopters 
were to be turned over to the Vietnamese Air Force 
(VNAF). 

In September, CinCPacFleet, Admiral Thomas H. 
Moorer, established a schedule which called for the 
training to be complete and the aircraft turned over by 
31 March 1964. Immediately, the Commander Seventh 
Fleet, Admiral Roy L. Johnson, registered an objection. 
When the Marine helicopter units were operating from 
an LPH they were a part of his force. The admiral long 
had thought there should be three helicopter transport 
squadrons available and only recently had won ap
proval of his plan. If the UH-34s were turned over to 
the Vietnamese, he would have three squadrons, but 
aircraft enough for only two. He was assured that, if 
the transfer plan were adopted, replacement aircraft 
would be provided at the appropriate time by diverting 
helicopters from the Sikorsky production line to Far 
East-based MAG-16. In November, the JCS directed 
Admiral Ulysses S. G. Sharp, CinCPac, to comment on 
the proposed extention of SHUFL Y beyond the origi
nally contemplated December withdrawal date. A series 
of conferences and consultations resulted in a recom
mendation that Marines remain until 30 June 1964. 
This would provide ample time to complete the train
ing and effect the transfer of the aircraft. On 22 Janu
ary, the JCS approved. 5 

The task would fall first to HMM-362 commanded 
by Lieutenant Colonel John H. Lavoy. A pilot who had 
flown helicopters in combat during the Korean War, 
he had arrived with his squadron in Da Nang on 1 
February as the relief for HMM-361. The first train
ing flights with Vietnamese pilots came three weeks 
later. 6 

Sufficient progress had been made by late April that 
General Harkins reaffirmed the termination date as 30 
June. The 24 UH-34s to replace those turned over to 
the VNAF had arrived in Okinawa during the first 
part of the month. It appeared that the Marine Corps 
commitment to Vietnam once again was going to be 
reduced to advisors ( the numbers of which had ex-

panded considerably since the inception of SHUFL Y), 
staff officers, and specialized communications person
nel. As the date of the turnovei;- approached, Lieu
tenant General Victor H. Krulak, Commanding Gen
eral, Fleet Marine Force, Pacific, recommended that 
the squadron be indefinitely retained in Vietnam. It 
was providing operating units valuable training and 
experience. 7 

Three weeks before the extended withdrawal date, 
on 10 June 1964, JCS approved the recommendation 
to continue Operation SHUFLY. Nine days later, the 
aircraft were delivered to the VNAF. On 23 June, 
HMM-162, under the command of Lieutenant Colonel 
Oliver W. Curtis relieved HMM-364. The training 
program was not completely terminated. In August, 
ComUSMACV directed that an additional 97 VNAF 
pilots and 45 helicopter mechanics receive instruction. 
The training, however, was not to take precedence over 
combat operations. By early 1965, combat commit
ments consumed almost all of the available helicopter 
flights and only a few more Vietnamese pilots com
pleted the course. 8 

The training program conducted by the SHUFLY 
squadrons had mixed results. The Vietnamese often 
lacked the mechanical skills necessary to repair the 
aircraft. Progress in learning how to keep the heli
copters flying was slow. 

With one short exception, the SHUFL Y squadron 
represented the only Marine Corps aircraft in Viet
nam. In November 1964, Typhoon "Kate" devastated 
the northern coast of the nation. Lieutenant Colonel 
{later Major General) Joseph Koler, Jr., in com
mand of HMM-365 in Da Nang, was directed to res
cue thousands of inhabitants who were marooned by 
the flooding rivers and paddies. The SLF squadron was 
on board the USS Princeton at Hong Kong, conducting 
a routine port visit. On 12 November the ship was 
ordered to proceed to the coast off Quang N gai, south 
of Da Nang, so that HMM-162 could assist in the 
relief efforts. Lieutenant Colonel Curtis and his squad
ron arrived on 16 November and did not complete 
their mission until 23 November. During those few 
days for the first time, more than one Mari~e squadron 
operated within the country. 

Land the Landing Force 

The latter part of 1964 witnessed a growing escala
tion of the United States commitment to combat in 
Southeast Asia. Laos remained a thorny problem. A 
frustrating series of political coups in South Vietnam 
sapped the military energy of the nation. Then, on 4 
August, North Vietnamese patrol boats attacked two 
U.S. destroyers on patrol in the Gulf of Tonkin. Re-
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taliatory air raids were ordered but brought no lessen
ing of North Vietnam's support of the Viet Cong. The 
security element of SHUFLY was exchanging fire with 
snipers on an almost regular basis. The airbase at Da 
Nang became seriously threatened. On 7 March 1965 
(6 March, Washington time), the JCS sent the long
waited signal: land the Marines at Da Nang.9

" 

In a quick two-way switch, Lieutenant Colonel 
Koler's HMM-365, which was back on board the 
Princeton, delivered its equipment and aircraft to Da 
Nang on the 9th. The officers and men from HMM-
162 were flown from Futema to Vietnam the same day 
and took over the helicopters. The personnel from 
HMM-365 reembarked on the Princeton and sailed to 
Futema to accept the equipment of HMM-162. On 3 
May, VMO-2 arrived from Futema. Its complement of 
aircraft included three additional 0-ls, and most im
portant, six armed UH-lEs.10 

By April 1965, all elements of the Marine air
ground team were finally reunited. It had been a 
long, sometimes lonely, existence for the Marines of 
SHUFL Y. The three years of continuous combat since 
Colonel Clapp and his "Angels" arrived at Soc Trang 
had provided the Marine Corps with a wealth of ex
perience. The lessons learned were to dominate the 
development of helicopters for the next decade. One of 
the first questions to which the Marine Corps tried to 
apply its SHUFL Y experience was that of arming and 
armoring helicopters. 

Armoring 

On introduction of Marine helicopter squadrons into 
the Republic of Vietnam, only the UH-34 was involved. 
At that time no armor plate was installed on the air
craft. As the intensity of enemy resistance increased, it 
became clear that some type of armor was needed for 
protection of both aircraft and crew. 

- CGMFPac message to CMC 11 

In the Marine Corps, helicopter damage from hostile 
fire was not a new experience. Over 12 years before 
SHUFLY began, on 20 September 1950, an HO3S-l 
observation helicopter was struck while on a recon
naissance mission in the vicinity of Inchon, Korea.12 

The pilot was able to land safely. The incident is the 
initial one recorded of a Marine helicopter receiving 
combat damage. Not so fortunate was First Lieutenant 
Arthur R. Bancroft. Just nine days later, his helicopter 
was hit and exploded. Lieutenant Bancroft was the 
first Marine helicopter pilot killed in action.13 

'' For more information see: Jack Shulimson and Maj. 
Charles M. Johnson, U.S. Marines in Vietnam, 1965: The 
Landing and the Buildup (Washington: History and Museums 
Division, Headquarters, U. S. Marine Corps, 1978.) 

In Vietnam, on 23 April 1962, the first SHUFLY 
helicopter received combat damage. Again, as in 
Korea, the pilot was able to land safely. It was not 
until the first week in October that a Marine became a 
casualty. A crew chief, Lance Corporal James I. Mans
field, was wounded while on a flight to an outpost near 
Da Nang.14 

In the time between the incidents involving Lieu
tenant Bancroft and Corporal Mansfield, the Marine 
Corps had made a number of studies of protective 
armor for helicopters. One, in 1960, had concluded 
that "passive protective measures in the form of armor 
kits for aircraft and protective vests and helmets for 
crews must be provided for presently operational heli
copters." 15 Subsequently it was suggested that the 
concept be expanded to include "a means to protect 
assault airlift pilots and embarked troops from small 
arms fire and fragments." 16 

Any attempt to add armor plate to helicopters had 
to resolve two problems immediately. First, it never 
had been the intention of the Marine Corps to utilize 
these aircraft to conduct assaults on heavily defended 
positions. The vulnerability of helicopters had been 
recognized and appreciated for a long time. The sec
ond problem was that, at least until the introduction of 
the HR2S and the UH-34, most Marine helicopters had 
difficulty lifting any appreciable payload much less the 
weight of armor plating. General Binney, Director of 
Aviation at the time of the suggestion to provide pro
tection for the embarked troops, responded "the weight 
penalty of armoring the entire troop cabin area will 
prove to be prohibitive ... and probably approach a 
50 percent reduction in payload." 17 

In the first three and a half months of operation in 
the Mekong delta, all but six of Colonel Clapp's heli
copters had been hit at least once by enemy fire.18 A 
study conducted by the Marine Corps Operational 
Analysis Group pointed out that "four hits, involving 
three helicopters, were taken in the oil system early in 
the tour of HMM-362 and directed attention to the 
vulnerability of this area." 19 The report concluded, 
"However, whether protection of this area alone is 
worth an armor penalty of 200-300 lbs or whether 
rather some lesser degree of protection should be pro
vided to a wider area of the helicopter is an interest
ing question in view of the hit experience." 20 

Because the helicopter was operating in close prox
imity to the enemy, the shots did not seem to indicate 
any particular pattern. They were peppered all over 
the aircraft. Battle damage did not lend itself to sta
tistical analysis. A solution to the difficulty continued 
to be elusive for the rest of the war. One effort, much 
later, was instituted by a team of systems analysts. 
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They "prescribed the criteria for describing the inten
sity of enemy fire thusly: 1-15 rounds per minute
light fire. 16-30 rounds per minute-moderate fire. 
31 and over rounds per minute-intense fire." 21 Lieu
tenant Colonel Bertram W. McCauley described the 
results: 

On after action reports we were required to use these 
terms to describe enemy fire we encountered on a mis
sion. One of our pilots, after a particularly 'hairy' fight, 
wrote the word 'withering' under the description of 
enemy fire. The next day he got a phone call from an 
indignant systems analyst asking just what constituted 
'withering fire' to which our stalwart aviator replied: 
'One round through the cockpit!" 22 

Regardless of the definition, in 1962 the Marine 
Corps took immediate steps to provide armor for the 
SHUF1, Y helicopters. General Anderson reported in 
October that "it has been determined that the UH-34 
helicopter was extremely vulnerable to small arms fire 
in the area of the oil cooler system. A program to 
fabricate easily installed armor kits ... was initiated 
in June." 23 Due to the time required to manufacture 
them, "it was decided to procure a limited number of 
interim kits made of aluminum and then follow-on kits 
of armor plate." 24 

The first sets, which consisted of a large protective 
shield bolted over the bottom of the oil cooler, were 
shipped to Da Nang in the late summer. They added 
160 pounds to the weight of the UH-34s but were ef
fective against .30 caliber gun fire. Eventually further 
modifications were incorporated and by 1965 the kit 
weight was approximately 200 pounds. 25 

Protection for the pilots and crew chief was initially 
provided by standard Navy-issued flak suits. This 
armor, however, was designed for a person standing 
erect. When worn sitting down "gaps around the waist 
and pelvic region" were created and further modifica
tions had to be made.26 

In 1964, in conjunction with the U.S. Army, the 
Marine Corps developed a "light-weight plastic . . . 
dual package outfit consisting of an 'air crew 
protection' component and a 'vital parts protection' 
component." 27 

The crew system consisted of a seat plate, a back 
plate, and side plates for each pilot. It weighed ap· 
proximately 225 pounds. Similar kits were planned 
for the UH-lE, the CH-46, and CH-53. Further de
velopments beyond these were stymied by the prob
lem of loss of payload. In late 1965, DC/S (Air). 
General Robertshaw, concluded that "it appears im
probable that complete armor protection for heli
copters ... can presently be provided for routine op
erations." He continued: 

For the present some helicopter crew protection can 
be provided, but transparent panels cannot be armored. 
The prohibitive weight penalty involved in armoring the 
helicopter cabin compartment will require the embarked 
troops to rely on body armor for protection. 

Until lighter material and body armor ... can be 
developed, the Marine Corps will continue to provide 
armor protection only for aircraft crew members and 
vital aircraft components.28 

As limited as the armor protection was, the addi
tional weight combined with the climate and geography 
of Vietnam significantly reduced the capability of the 
UH-34. General Krulak sent a message outlining the 
difficulties: 

Squadrons in RVN [equipped with the UH-34] op
erate with reduced fuel loads of 1000 vice 1500 lbs 
leaving a residual lift capability of only 1300 lbs. If 
the particular mission requires a full fuel load of 1500 
pounds, compensation [has to be] made by reducing 
the payload of either cargo or personnel to about 800 
pounds."' 

He went on to plead for no more armor than ab
solutely necessary, though he did conclude that the 
UH-lE possibly could use more than it had. 

Even armor was not enough. A method had to be 
devised which would allow an attack to be made on 
any enemy shooting at the helicopters. The problem 
was approached from several different angles. 

Helicopter Escorts 

Attack aircraft, naval gunfire, and artillery prepare 
the landing zones and approach and retirement lanes by 
destroying known enemy threats prior to the arrival of 
the first helicopter wave. Attack aircraft provide pro
tection for helicopters traveling to and from the land
ing zones. They also provide close air support for the 
helicopter-borne force. 

Helicopter Operations 
FMF Manual 3-3 
12 June 1963 °0 

Classic Marine Corps doctrine was explicit. Protec
tion of the helicopters was the mission of fixed-wing 
aircraft. Unfortunately, not until April 1965 were 
~VIarine Corps attack aircraft permitted in Vietnam. In 
the meantime, the SHUFL Y squadrons had to rely on 
aircraft from the Vietnamese Air Force, some of which 
had American co-pilots. The escort consisted of pro
peller-driven T-28 two-seat trainers and large, single
engine, attack aircraft of the post-Korean War era, the 
Douglas-built AD series. Occasionally a twin-engine 
World War II bomber, the B-26, would be added to 
the protecting air cover. The results were not totally 
satisfactory. First, there were seldom enough escort 
aircraft available to neutralize the enemy effectively. 
Communication between the Marines and the Viet
namese pilots was often difficult. One study conducted 
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in 1962 regretfully concluded: "Preparatory strikes in 
the Landing Zone or objective area were not made 
regularly, although supporting air would make an ex
ploratory pass." 31 

Part of the reluctance to provide full support was 
based on the complications of: 

. . . the indistinguishability of the fleeing VC from 
frightened civilians; the lack of definition of front lines, 
and the resultant reluctance of ground commanders to 
call in ... strikes when the location of friendly forces 
was unknown." 

The most serious difficulty was that the training of 
the Marine air-ground team in close cooperation was 
not being put to use. Marine attack pilots understood 
what was required to protect the helicopters, and Ma
rine helicopter pilots knew how best to utilize the 
protection, but political considerations kept them from 
working together. 

Jets were not the only solution. A requirement for a 
smaller, less expensive escort long had been recognized. 
The early reports coming out of the Mekong Delta 
stirred renewed interest in a Light Armed Reconnais
sance Aircraft (LARA). 

Early Studies of the LARA 

On 25 July 1962, General Shoup asked the CNO 
to provide six T-28 aircraft to evaluate "reconnais
sance, target-marking, escort and protection of heli
copters ... and for limited close air support in light
ly defended areas." He further proposed that the air
craft be considered for a replacement of the fleet of 
aging 0-1 observation planes.33 

The T-28 was familiar to most Marine pilots. Since 
the middle 1950s it had been utilized as an intermedi
ate trainer at Pensacola for all pilots. Equipped with a 
Wright 1820 engine, which was a very slight modifica
tion of the one installed in the UH-34, the two-seat 
trainer had performance roughly equal to the best 
combat aircraft at the end of World War II. There 
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A Marine North American T-28B "Trojan" trainer 
stands on the airstrip at Quantico, March 1961. The 
Marines proposed to arm such aircraft as helicopter 
escorts. 

would be no problem finding pilots capable of flying 
the North American Aircraft product. 

Though General Shoup had requested six of them, 
the number was subsequently reduced to only four. 
They were assigned to VMO-6 at Marine Corps Auxili
ary Air Field (MCAAF), Camp Pendleton, California. 
Two of the aircraft were modified with two .50 caliber 
machine guns housed in pods, and all were to have 
six bomb racks installed on the wings. The first T-28s 
arrived at the squadron in February 1963. 

Even as the evaluation was beginning, an urgent 
need developed for the assignment of the aircraft else
where. Reports from SHUFI, Y indicated increasing 
enemy resistance in the Da Nang area. The VNAF 
escort was too limited to ensure helicopter assaults 
without considerable battle damage. On 29 March 
1963, General Shoup advised FMFPac that "in order 
to preclude further hazards of the UH-34D helicopters 
in fire suppression missions in Vietnam it is desired 
that a fixed-wing attack capability be provided to 
HMM-162 (the SHUFLY squadron) at the earliest 
possible time." The introduction of Marine jets at the 
moment was still a political impossibility, so the Com
mandant went on to request that FMFPac "initiate 
action to provide support by suitably configured T-28 
aircraft." 34 

FMFPac answered that the 0-ls were badly in 
need of replacement anyway and assigning T-28s 
"would place the helicopter squadron in a position to 
implement a fixed wing support/ armed reconnaissance 
role from within our own resources.'' 35 

Considerable discussion of the proposal followed 
throughout the Pacific area commands. Finally, Gen
eral Harkins cabled from Saigon that he did not con
cur with replacing the 0-ls with the T-28s. He had no 
objection, however, to testing the four aircraft in heli
copter escort roles.36 

Three days later, on 5 May, Admiral Felt, CincPac, 
put the entire plan in abeyance. The withdrawal was 
scheduled the following month and SHUFLY would 
then be terminated. This revised schedule to with
draw the Marines cancelled the entire project. By the 
end of the year the evaluation at VMO-6 was com
plete and the aircraft reassigned. They never were 
shipped to Vietnam. Marine helicopter pilots still 
were without Marine escort aircraft and would be for 
another year and a half.37 

Arming the Transports 

If the limited fixed-wing support available before 
1965 could not suppress enemy fire, the transport heli
copters were not completely defenseless. The crew 
could shoot back. One of the earliest examples of a 
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helicopter crewman firing at the enemy was recorded 
in 1953. Staff Sergeant Leo A. Masud in Korea had 
used a sniper rifle from a CH-19.38 The accuracy ob
tained from shooting out the door of that unstable, 
primitive helicopter, unfortunately, was not recorded. 
Vietnam was somewhat different. 

When he arrived in Soc Trang, Colonel Clapp "de
cided no-t to install machine guns on the helicopters as 
the Army had done." The principal reason was that 
such an installation would partially obstruct the door 
on the UH-34, and thus slow up the exit of the assault 
troops. Colonel Clapp "figured that our best defense 
was to hold our time on the ground in the landing zone 
to a bare minimum." To accomplish this, the cabin 
door had to be clear of any machine guns. The crew 
chief and the co-pilot· were armed with submachine 
guns. "They, of course, fired only when they could see 
a VC soldier firing at us." 39 The results were not all 
that could be desired. A study of operations in the 
delta concluded that "it can be stated that neither the 
presence of fixed wing air cover, nor chance of fire 
from the helicopters appear to deter the Viet Cong 
from firing." 40 The situation at Da Nang was even 
more serious. "In many landing zones of the mountain
ous I Corps area, even those which are 'secure,' heli
copters are subject to fire from small arms, machine 
guns, and even mortars." 41 

By the fall of 1962, the grease guns had been dis
carded in favor of a M-60 machine gun mounted in 
the door and fired by the crew chief. The objections of 
Colonel Clapp had fallen victim to the increasing bold
ness of the VC in shooting at helicopters. Two light
weight AR-15 automatic rifles also were carried in 
each aircraft. One was "available in the cabin and one 
operated by the co-pilot. The forward cabin window on 
the left side has been removed to permit firing from 
the left side of the cabin." 42 

In February 1963, the JCS temporarily authorized a 
change in the rules of defense for helicopter crews. 
The crews now could "engage clearly defined VC ele
ments considered to be a threat to the safety of the heli
copters and their passengers." The authorization to 
shoot before being shot at, however, lasted less than a 
week. Another change in the rules again permitted 
return fire for "defensive purposes only." 43 

The definition of "defensive purposes only" seemed 
to lose something in the transmission from Washington 
to Marine helicopter pilots engaged in a deadly strug
gle in Vietnam. The SHUFLY squadron proudly an
nounced that on 13 March 1963, three UH-34s for the 
first time had provided close air support from helicop
ters.14 Probably as no co,incidence, less than two weeks 

later, General Shoup was striving to have Marine T-
28s deployed to Vietnam for helicopter escort. 

Even the AR-15 rifles wer~ not enough. In May 
1964 they were recalled and another M-60 machine 
gun-now one on each side of the cabin-substituted.45 

The problems of close-in fire support for the helicop
ters was pointed out vividly in a widely read report 
submitted in December 1963 by Lieutenant Colonel 
(later Major General) William R. Quinn, the Marine 
Corps representative at the Military Research and 
Development Center in Thailand. This organization 
was assigned to assist the Thais in developing special
ized capabilities in the field of counterinsurgency. 
Lieutenant Colonel Quinn, an experienced helicopter 
and jet ,pilot, visited SHUFL Y the first part of October. 
He wrote of the frustrations being encountered: 

Most Viet Cong targets are detected from the air by 
drawing and observing their fire. Under the present 
rules of engagement this is one of the few ways to 
identify and be permitted to fire at a VC target. Trying 
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A VH-34 door gunner mans his M-60 machine gun 
during a patrol insert mission in Vietnam, January 
1966. The door-mounted machine gun improved the 
V H-34 firepower protection, but the gun partially 
blocked troop movement in and out of the helicopter. 
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to pinpoint the number and ex,act location of the indi
viduals doing the. firing is quite difficult. Many times 
you could only tell the general direction from which it 
was coming ... the jungle looks so much the same if 
you look away for a moment, even after seeing a flash, 
the chances are you cannot return your gaze to the 
same point with any accuracy."·'° 

The battles between helicopter crews and the Viet 
Cong refused to abate. The results qften were disas
trous for the Marines. In May 1964, the JCS reminded 
everyone of just what the relative roles were supposed 
to be. \'Helicopters are for use as transports and their 
weapons are for the protection of the aircraft and 
passengers," they cabled. "Armed helicopters will not 
be used as substitutes for Close Air Support." 47 

Just what was to be substituted for the scarce close 
air support was not specified, and as 1964 drew to a 
close, the Marine Corps faced a dilemma in Vietnam. 
Its fixed-wing aircraft were not permitted to escort its 
helicopters, and support from the VNAF was limited. 
The weight penalty from armoring the UH-34 was 
becoming a serious hindrance to operations, and yet 
aircraft still were being shot down. Above all, the 
increasing severity of the opposition was proving more 
than a match for the two M-60 machine guns in
stalled in the UH-34s. One proposed solution was to 
design and equip a helicopter specifically to act as an 
attack aircraft: the gunship. 

Armed Helicopters 

The idea of converting a helicopter into an attack 
aircraft was neither new nor original. Within a year 
of the Marine Corps receiving its first helicopter, 
studies began on utilizing it in just such a role. By the 
spring of 1949 the concept had been expanded to in
clude defense against enemy tanks: 

It is envisioned that the supporting tactics in the use 
of the helicopter for this purpose might include the 
use of covering artillery fire . . . to neutralize anti
aircraft weapons and the operation of such an anti-tank 
helicopter from an appropriate level smoke blanket laid 
by the helicopter itself.'" 

At the time, research was being conducted "in con
nection with the test firing of rocket type projectiles in 
an effo-rt to establish the effect ... on the helicopter." 
The first tests were disappointing, mainly due to the 
limited lift capability of the helicopters and their in
stability as a gun platform. 

The idea of an armed helicopter, however, was not 
abandoned. In 1957 it gained new impetus. Lieutenant 
Colonel Victor J. Croizat, an authority on French mili• 
tary matters and the first Marine Corps advisor to 
the Vietnamese armed forces, was dispatched to ob
serve the use of helicopters during the war in Algeria. 

He was aocompanied by Major David Riley. The two 
Marines returned to Washington on 27 June and sub
mitted a lengthy report a week later. 

"[French] armed helicopter proponents," they 
wrote, "have a twofold thought-protection of heli
copter forces and provision for a highly flexible base 
of fire in support of ground elements until they are 
debarked and capable of self-support with organic 
weapons." They had observed or had learned of 
French Army helicopters armed with machine guns, 
bazookas, rockets, missiles, and even recoilless can
non. The report concluded that, even though French 
operations were hampered by the limited number of 
obsolete helicopters which were utilized, further obser
vations should be made to keep the Marine Corps 
abreast of the French experiences.Ml 

Simultaneously, the Division of Aviation exhibited 
renewed interest in the development of armed heli
copters. Two years after Lieutenant Colonel Croizat 
returned from Algeria, General Munn wrote of the 
progress which had been made. Though a number of 
projects were under way or contemplated, "the basic 
problem [still remaining] is that of determining 
whether or not Marine Corps helicopters should be 
armed." By March 1959 tests had been made on 
mounting a French-designed, SS-11 wire-guided, air
to-surface missile on an HOK. Also "preliminary infor
mation obtained ... indicate no difficulty in adapting 
the Zuni air to ground rocket pod to the HUS." 50 

Smaller 2. 75-inch rockets and 20 millimeter cannon 
were under consideration. Probably the most interest
ing evaluation was the firing of a "Bullpup" from a 
UH-34. This missile was 11 feet long, weighed ap
proximately 600 pounds, and was mounted on the right 
hand side of the aircraft. Control was by radio, with 
the pilot able to steer it through the use of a device 
on his control stick. In the summer of 1960 the first 
one was successfully fired by Captain Samuel J. Ful
ton, a member of HMX-1 which was conducting the 
evaluation. From an altitude of 1,500 feet the missile 
traveled over 10,000 yards. Accuracy was rated excel
lent. 

In the next 12 months, 10 more were successfully 
fired. On the one aircraft that had been especially 
adapted to the Bullpup, 20mm guns had been added. 
The total weight, including strengthening of the air
plane, missile, and ammunition was 2,378 pounds
almost the maximum possible pay load for the UH-
34.51 During these tests, the Marine Corps was "moni
toring the progress being made by the U.S. Army in 
this field, through close contact with the Marine Corps 
Liaison Officer at Fort Rucker, Alabama." 52 

The Army had achieved impressive results in devel
oping armed helicopters. In 1958 it successfully had 
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loaded a version of the H-34 with 40 2. 75- and 2.5-
inch rockets, 9 machine guns, and 2 20mm cannon.53 

In the early 1960s it had conducted experiments with 
the same aircraft loaded with 20 4.5-inch rockets. In 
this case, the helicopter was not used for an airborne 
attack. It was landed and a track-roller dolly inserted 
under the tail wheel. Soldiers then could swing the 
entire machine and aim it just as if it were a cannon. 
As soon as the rockets were launched, everyone got 
back in, the aircraft took off, returned to home base, 
and reloaded for another mission. 0·1 

The enthusiasm of the Army for armed helicopters 
was based on a very significant difference between its 
requirements and those of the Marine Corps. The Army 
was prohibited by law from operating fixed-wing 
attack aircraft. Thus, if it were to have airborne fire 
power, it was going to have to rely on armed heli
copters. 

Gunships for the Marines? 

As General Greene later was to recount, many 
Marine aviators were "adamantly opposed" 55 to add
ing helicopter gunships to the inventory of Marine 
Corps aircraft. This opposition, like a fine-grade golf 
ball, had many layers, each separate from the others 
and yet related to them. · 

Many fixed-wing aviators believed that helicopter 
pilots were inferior and unsuited to the dramatic and 
demanding tasks of dropping bombs and shooting 
rockets and guns. A more substantial reason for op
position was the fact that Marine Corps tactical doc
trine, practice, and equipment were all geared to the 
protection of helicopter transports by fixed-wing air
craft. Incorporation of gunships would require a major 
change in concept-something not to be taken lightly. 

Opponents of gunships continually pointed out that 
such a helicopter would be relatively slow compared 
to a fixed-wing aircraft and hence more vulnerable. 
In addition, even with advanced stability systems, heli
copters were far from ideal gun platforms. Even the 
proponents of armed helicopters had to agree with 
these arguments, although they insisted that gunships 
had advantages which outweighed these disadvantages. 

Perhaps of most concern to Marine opponents of 
gunships were the restrictions on the total number of 
Marine Corps aircraft. If gunships were to be pro
vided, a similar number of fixed-wing aircraft would 
have to be deleted. Such a course of action was hardly 
likely to stir enthusiasm among jet pilots. More im
portant, as Major General Norman J. Anderson later 
wrote: 

. . . planners could foresee that at some point in 
sacrificing fixed-wing capabilities to [helicopters], the 

Marine Corps would lose ils main organizational dis• 
tinction from the Army: its combination of ground and 
air combat power .. * 50 

For example, the procurement of armed helicopters 
could endanger the LARA program. The requirement 
for a small, fixed-wing aircraft of modest performance 
which could fill the gap between jets and helicopters 
had been validated by VMO-6 with the four T-28s at 
Camp Pendleton. Preliminary specifications had been 
published for a twin-engine, two-seat, turbo-prop air
craft which could perform light attack and reconnais
sance roles.*" An armed helicopter might overlap into 
the LARA's mission and jeopardize OSD and Congres
sional support. 

Most of the arguments for helicopter gunships came 
from Marines acquainted with the situation and prob
lems in Vietnam. The war was being fought under 
peculiar circumstances familiar only to the handful 
of Marines who had served there. These Marines had 
difficulty convinci~g anyone that a helicopter war in 
Southeast Asia ~equired new approaches to the prob
lem of escort aircraft. Colonel (later Major General) 
Noah C. New wrote of this frustration: 

The incompatibility of helicopter and jets was a 
lesson learned e.arly during the Vietnam conflict, but 
there were. so few Marines involved that it was difficult 
to accept the requirement for helicopter gunships as 
authentic ·and authoritative by those who did not have 
this recent experience. The advocates of helicopter gun
ships during the period 1962-1964 simply could not 
present a convincing argument that helicopters had a 
place in our arsenal of aviation weapons.57 

Many Marines without experience in SHUFLY could 
not understand why several fixed-wing jets fully loaded 
with bombs and napalm could not adequately secure 
a landing zone for helicopters. The reason, as pro
ponents of gunships tried to explain, was that in the 
densely populated areas where the helicopterborne 
assaults were being made, firepower had to be applied 
with almost surgical precision. The most fundamental 
tenet in the Marine Corps prosecution of the war was 
protection of the civilian population from the inroads 
of the Viet Cong. A village might have but a small 
element of the enemy in it-often against the will of 
the citizens. If that small enemy element opened fire 
on approaching helicopters, a dozen 500-pound bombs 
in the middle of the village might indeed suppress the 
fire; but they hardly would "win the hearts and 
minds" of the frightened or uncommitted residents. It 
took a long time, however, for supporters of gunships 
to convince fellow Marines on this point. 

'' Italics in Anderson Comments, p. 2. 
**The .aircraft eventually procured was the North American

built OV-10. 



HELICOPTERS SHOOT BACK 87 

Any attempt to resolve the armed helicopter contro
versy had to take account of two central and contra
dictory_ facts: the war in Vietnam was unique, but 
Vietnam was not the only area of responsibility of the 
Marine Corps. During the time SHUFLY was operat
ing with a minimum of support and discussion of the 
value of armed helicopters was at its peak in the 
Marine Corps, at least seven major crises occurred 
in other parts of the world. Each of these could have 
led to a U.S. military commitment. Fighting continued 
in Laos, with the U.S. assisting the anti-Communist 
factions. There were riots and shooting confrontations 
in Panama over sovereignty of the canal. Haiti sim
mered; Cyprus exploded. Belgian withdrawal from the 
Congo left that new African nation in anarchy. 
Armed conflict with Russia over Berlin and Cuba was 
a constant possibility. 

The Marine Corps had to maintain a readiness to 
fight in all of these areas and indeed anywhere in the 
world. Hard experience had taught Marines that they 
should not put themselves in a position where all of 
their equipment, doctrine, and tactics were tailored 
for only one specific theater of war or type of combat. 
Marines recalled that, 12 years before, they had been 
more prepared to repeat the beachhead and jungle 
operations of World War II than to fight in the bit
terly cold mountains of North Korea. They had not 
forgotten the lessons so painfully learned. · 

General Greene, who had become Commandant on 1 
January 1964, fully understood the problem and ac
curately perceived the dangers. To him fell the burden 
of maintaining a Marine Corps equipped for and cap
able of defending the nation in any "clime or place." 

On 6 February 1964, this quietly determined Ver
monter sat down and personally wrote out his thoughts: 

The highly successful and battle-tested doctrine and 
techniques of Marine close air support evolved over the 
years has not changed as a result of our experience in 
South Vietnam. Marine Corps doctrine calls for tactioal 
fixed wing aircraft to perform offensive and defensive 
fire missions in support of ground troops and helicopter 
movement. In South Vietnam, Marine Corps helicopter 
units have been faced with a special situation in which 
Marine Corps tactical fixed wing aircraft have not been 
made available to perform their normal support mis
sions. Consequently, Marine helicopter units have em
ployed that support which has been made available to 
them. This support has consisted of United States Army 
armed helicopters used primarily as firing platforms 
for machine guns and rockets to provide escort for 
troop-carrying helicopters and to furnish suppressive fires 
in helicopter landing zones. Certain fixed wing aircraft 
furnished by the Republic of Vietnam Air Force have 
also been utilized to provide offensive and defensive 
close support fires for Marine Corps troop-carrying 
helicopters. In addition, the crews of Marine Corps heli
copters have been armed with rifles and machine guns 
with which to defend themselves when fired upon. Co-

operation by the United States Army and the Republic 
of Vietnam Air Force has been excellent. As a result of 
its combat experiences in South Vietnam, the Marine 
Corps has found that its tactics and techniques of close 
air support have been reaffirmed. It, nevertheless, does 
not oppose continued experimentation and possible de
velopment of the armed helicopter as a stable firing 
platform for integrated weapons subsystems designed to 
provide both offensive and defensive fires against ground 
targets."8 

A month later he sent a letter to all Marine Corps 
general officers "for the guidance of members of your 
staffs, or for other use as you may consider appro
priate." In it he outlined the· efforts of the Army to 
develop an airborne helicopter attack capability and 
added further details to his position. "This is not to 
intimate," he stated, "that helicopters so armed can
not be used effectively against limited opposition and 
in the environment of the politico-military artificialities 
which exist in the Republic of Vietnam." "9 

" 

Armed UH-34s 
As the termination of SHUFLY kept being post

poned, conditions in Vietnam prompted some develop
ment of armed helicopters. Since 13 April 1963, 
Marine helicopters had been escorted by Army UH-lB 
gunships. Six aircraft from the Utility Tactical Com
pany permanently based in Da Nang and armed with 
four forward-firing 7.62mm M-60 machine guns and 
16 2. 75-inch aerial rockets (FEAR), escorted the 
UH-34s "on all troop carrying missions and on all 
missions into known V. C. infested areas." 60 

By late summer 1964, even this escort was not suffi
cient protection. On 17 August, General Greene di
rected MCLFDC and HMX-1 to begin work on an 
armament kit for the UH-34.61 Less than two weeks 
later the first test firing had been completed.62 The kit, 
or TK-1 (Temporary Kit-1) as it was known, con
sisted of two pods for rockets and two M-60 machine 
guns. The weapons were mounted on a platform bolted 
just above the landing gear struts. One pod, contain
ing 18 2. 75-inch rockets, was installed on each side 
of the helicopter. The machine guns were on the right 
side above the rockets. 

The entire installation, including 1,000 rounds of 
ammunition weighed just over 1,000 pounds. Generals 
Mangrum and Robertshaw, along with other represen
tatives watched a demonstration of a flight firing on 
the TK-1 on 8 September. The conclusion was that 
the kit on a UH-34 "could adequately provide fire 
support similar to that presently available in Viet
nam." 63 The TK-1 was a simple, readily installed 
modification that could be manufactured easily by 

'' Italics by author. 
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most aircraft maintenance men. The Station Operations 
and Engineering Squadron (SOES) at Quantico was 
to fabricate sufficient numbers for shipment to SHU
FLY. 

Two of the kits were sent to Okinawa for pilot 
familiarization. General Krulak, then visiting Futema, 
decided to test the gun-firing UH-34 himself in order 
to "satisfy ourselves that they had a reasonable cap
ability." "After the first one was mounted," he later 
wrote, "I took the opportunity to fire the system from 
a helicopter in flight." As a result of this experience, 
Krulak had to agree with the pilots' earlier conclusion 
that the gun kit, "while better than nothing, was oper
able only at such short range as to make its overall 
usefulness doubtful. Nevertheless, we were in favor of 
its use until something better could be developed." 
Much later, Krulak ruefully acknowledged that adop
tion of the gun kits for the UH-34 was "step one in a 
succession of events which resulted in· our sacrificing 
much of our liaison, observation and forward air con
troller capability for ad hoc gunship roles in the UH
IE era." 64 

In spite of the misgivings of General Krulak and 
the pilots, the kits were manufactured and the first 
ones arrived in Vietnam early in November. Testing by 
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The TK-1 W(J,'j designed to convert the UH-34 into an 
armed helicopter. The round rocket pod is mounted 
below the two machine guns. 

HMM-365, however, had to be temporarily suspended 
due to the squadron's commitment to flood relief dur
ing Typhoon Kate. The squadron reported that the 
limited evaluation accomplished · before 17 November 
indicated that there might be some unforeseen prob
lems. By mid-December, all the kits had been installed, 
and, although more testing was required, "with proper 
crew training and utilization, tqe aircraft [can] per
form the mission satisfactorily as armed escort and 
for fire suppression." Crew training was accelerated 
by the forced transition program which brought into 
the squadron pilots with previous experience in aerial 
gunnery. They were pressed into service as a nucleus 
of instructors. 65 

The next three months of experience verified that 
the UH-34 had severe shortcomings as a gunship. Its 
relatively low speed, the inherent vulnerability of cri
tical rotor systems, and the type of warfare being 
waged, all made the UH-34 a lucrative target for the 
Viet Cong. In addition, the helicopter was hardly an 
ideal gun platform. To achieve the desired accuracy 
from rockets and fixed machine guns, the aircraft had 
to be flown in perfectly balanced flight. The instabil
ity of a helicopter made this difficult under the best 
of circumstances, and during violent maneuvers in 
turbulent air it was impossible. 

By the end of April, MAG-16 reported that the 
TK-1 kits "have not proved effective in combat oper
ations." This evaluation was based on the "bitter ex
perience" that the UH-34 gunships accounted for only 
15 percent of the flight time in Vietnam but were tak
ing 85 percent of the hits. 66 A complicating factor was 
that the TK-1 installations further reduced the al
ready limited payload of assault troops or cargo. The 
recommendation that no further kits be procured was 
adopted. 

The Armed UH-IE 

Even before the first UH-IE was delivered to the 
Marine Corps, suggestions had been made to equip it 
as an armed helicopter. The Army versions were being 
manufactured with modifications suitable for a full 
system of armament. "Bell Helicopter, rather than re
tool, found it cheaper and more advantageous to as
semble the Marine UH-IE with identical modifications 
as those required on the armed version of [the UH
lB/DJ Army helicopters." 

In November 1963, DC/S (Air) reported that "the 
Army is very enthused with the [UH-lB/ D] as a light 
weapons fire system," and suggested that 12 aircraft 
in each VMO should be converted into armed heli
copters.67 The idea, however, became enmeshed in 
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controversy on the role of helicopters as attack air
craft and little progress was made at the time. 

A year later, as SHUFLY continued to report diffi
culties in conducting assaults without conventional 
fixed-wing escort aircraft, another attempt to arm the 
UH-lE was made. The CNO sent a letter on 19 
September 1964 to BuWeps stating: 

... the Marine Corps has an urgent requirement for 
six Ground Fire Suppression Armament Kits to be in
stalled on the Assault Support Helicopter [UH-lE] 
within the next 60 to 90 days. 

Then, in very precise language which reflected the 
difference of opinion within the Marine Corps, he 
spelled out the reason for his request: 

Tactical doctrine requires these helicopters to per
form observation, reconnaissance, and rescue missions 
forward of friendly lines without armed escort. There is 
no present system of self defense against ground fire 
for these helicopters."" 

The armament was to be used only for self-defense. 
No mention was made of escorting assault troop heli
copters. The letter went on to request BuWeps to 
"select equipment, determine the technical feasibility 
of the complete system and install the selected equip
ment in six UH-lE helicopters." 69 

The actual design was to be the responsibility of 
HMX-1 at Quantico. It had just completed the fabri
cation of the TK-1 for the UH-34 and had gained 
experience in modifying guns to fire on helicopters. 

On 13 October, CMC directed a high priority project. 
to "develop, evaluate, and service test a readily install
able weapons kit for the UH-lE helicopter to provide 
armed helicopter support for transport helicopters." 70 

The official concept now had been expanded to include 
escort missions. 

Three different kits were tested. The first, and that 
which eventually was adopted, was very much like the 
TK-1. Among the armament features installed in the 
UH-lE as a result of Bell's common manufacturing 
process with the Army versions were attaching points 
to which the Marines fastened a platform on each side 
of the aircraft. Two electrically fired M-60C machine 
guns were mounted on each platform, unlike the TK-1 
which had guns only on one side. Two bomb racks 
were bolted on to the bottom of the platforms. Nor
mally 2.75-inch rocket pods were suspended from the 
bomb racks, though other items could be carried. 

A simple ring and post type of sight was provided 
which swung up to the top of the cockpit when not 
needed. To provide the forward point of the sight, a 
small piece of black tape was placed on the windshield. 
While the sight seemed crude, it was effective and 
simple. "Many more elaborate types of sights exist," 
HMX-1 reported, "but all require maior modification 
of the UH-lE cockpit, introduce added maintenance 
requirements, or block the pilot's vision." 71 

The kits, dubbed TK-2, were assembled by the 
Overhaul and Repair Activity, Jacksonville, Florida, 
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An armed UH-IE of VM0-6 escorts UH-34s of HMM-263 supporting a South Korean Marine operation south 
of Chu Lai in October 1967. This Huey is outfitted with the TK-2 rocket and machine gun kit. 
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under the technical direction of HMX-1 and the 
Marine Corps Landing Force Development Center 
(MCLFDC). A total of 15 were made. 

Test firing at NAS, Patuxent River revealed only 
minor problems. The most serious was that the ex
pended cartridge links ejected from the left guns could 
endanger the tail rotor. (The same problem _was one 
of the reasons the UH-34 had no guns on the left 
side.} The guns were slightly repositioned and later 
deflector plates were added. 

This apparently solved the ejected link problem. 
However, on the last day of test firing, several addi
tional nicks in the tail rotor were received. It was de
cided, in view of the time element, to go ahead with 
the fabrication of the other kits and continue efforts 
to solve the ejection problem after the kits were com
pleted . and delivered to Fleet Marine Force units. The 
alternative was to hold up delivery to a deploying 
squadron. 72 

On 15 January 1965 the completed armament sets 
were shipped to VMO-6 at Camp Pendleton. Once in
stalled on the UH-lEs, they were an immediate suc
cess. So much so that on 31 March, CNO requested 
Bu Weps to provide kits for 33 more aircraft. Delivery 
was promised in July. 

Simultaneously with the development of this TK-
2, HMX-1 was experimenting with other kits. Two 
General Electric .50 caliber SM-14 gun pods were 

evaluated " with excellent results, providing primarily 
greater effective range." 73 The added weight made the 
heavier machine guns suitable only for specialized mis
sions. Also tested were two Stoner 63 machine gun 
pods on temporary loan from the U.S. Air Force. The 
installation proved unsatisfactory for the UH-lE. 

In addition to the rockets and machine guns 
mounted on the sides of the helicopter, tests were con
ducted on a rotating turret mounted below the nose of 
the aircraft. The Emerson Electric TAT-101 turret 
contained two M-60 machine guns and could be aimed 
and controlled by the pilot. 74 Beginning in April 1967, 
UH-lEs were modified to incorporate the turret. A 
total of 94 kits were purchased. By April 1972, other 
armament conversions were available which were 
more suited for the task, and the TAT-101 was re
moved from those aircraft in which they were in
stalled. 

While the TK-1 on the UH-34 was undergoing final 
testing at HMX-1 and efforts were under way to have 
approved a similar kit for the UH-lE, General Krulak 
at FMFPac sent CMC his estimate of the results which 
could be expected. "The proposed arming of the UH-
34 will not provide equivalent protection to replace 
U.S. Army UH-lBs." The TK-ls, however, should be 
provided and "the assignment of Marine UH-lE 
helos to the 1st Marine Air Wing be expedited for 
employment in armed escort as required." 7

:; 
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Marine Huey gunships with T AT-101 chin turrets land to pick up more 2.75-inch rockets at the MAG-39 LZ 
during Operation NANKING-SCOTLAND II in October 1968. The chin turret further improved the UH-IE's 
firepower . 
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As soon as the pilots at Pendleton finished training, 
six of the armed UH-lEs were shipped in April to 
Futema. These six aircraft of Lieutenant Colonel 
George .Bauman's VMO-2 arrived at Da Nang on 3 
May 1965. They immediately began to take over the 
role of escorting the Marine assault troop helicopters. 

The ~ntroduction into Vietnam of Marine armed 
helicopters did nothing to still the proponents or op
ponents of the concept. The situation was not helped 
by a controversy, which during 1964 was becoming 
more and more public, between the Air Force and the 
Army over their respective roles. For airborne fire
power, the Army placed almost total reliance on its 
armed helicopters. The Air Force held that only its 
fixed-wing aircraft were suitable for close air support 
and helicopter escort. 

The Marine Corps occasionally got dragged into the 
controversy between the two other services. General 
Greene made a speech at the National Press Club in 
Washington, D.C. on 26 March 1964. In it, he once 
again stated his position on armed helicopters. Press 
accounts, unfortunately, were written stressing that the 
"Marines Join Air Force in Opposing Helicopters 
Ground Support." 7a 

He had made no such statement. What General 
Greene told the reporters was the same thing he had 
been telling and would continue to tell the Marines: 

This service [armed helicopters] in South Vietnam 
has been carried out under peculiar circumstances which 
has led many people to question the Marine Corps' 
position-and has resulted in some misunderstanding of 
it. ... The special situation in South Vietnam has not 
caused us to modify . . . our belief. . . . In South 
Vietnam, Marine Corps tactical fixed wing aircraft have 
not been available because of political considerations. 

He summed up: "We consider this capability [armed 
helicopters] must be complementary, rather than com
petitive with the primary fire support provided by 
fixed wing aircraft. 77 

Marine attack aircraft, after they were intr,oduced 
into Vietnam, were used to protect and escort the as
sault helicopters. So were armed helicopters. Each in 
its way performed a vital mission. Throughout the 
conflict in Vietnam, the Marine Corps continued to 
maintain a balance of weapons which were capable 
of performing anywhere in the world under almost any 
conceivable circumstance. The armed helicopter and 
fixed-wing attack aircraft were just two of them. Much 
of the credit belongs to General Greene. He, at least, 
had not forgotten the lessons of previous wars. 



CHAPTER SIX 

MORE HELICOPTERS FOR AN EXPANDING WAR 

The Buildup * 

Helicopters. Here we could characterize our needs 
as almost a bottomless pit .... Our lift capability has 
doubled ... but the hunger is still not satisfied. 

And the valor and skill of the pilots has outrun the 
book. The stars on their air medals are matched only 
by the stars in their crowns. 

Lieutenant General Victor H. Krulak 
Commanding General, FMF Pacific 
11 July 1967 1 

At the time of the landing at Da Nang in March 
1965, the Marine Corps had a total of 20 helicopter 
squadrons. Two, HMH-461 and HMH-462, continued 
to operate the "Deuce." The three observation units 
had a mixture of old 0-ls and OH-43s and new UH
lEs. Of the 14 medium transport squadrons, 12 were 
flying the UH-34. One more was to be formed to 
complete the expansion previously planned by Gen
eral Shoup. HMM-265 and HMM-164 were in the 
process of converting to the CH-46. HMX-1 remained 
at Quantico. A total of 433 helicopters were authorized 
but only 398 were on hand. 2 The most critical short
age was of CH-46s, resulting from continued delays 
in production. 

On 12 June, the two transport squadrons in Vietnam 
were joined by Lieutenant Colonel Gene W. Morrison's 
HMM-161 from Kaneohe. The squadron was initially 
assigned to the Phu Bai area approximately 40 miles 
north of Da Nang near the old imperial city of Hue. 
The squadron in turn was followed by HMM-261, 
commanded by Lieutenant Colonel Mervin B. Porter, 
which arrived in Da Nang from New River on 21 
June. Meanwhile, Lieutenant Colonel Lloyd F. Childers 
and his HMM-361 departed Santa Ana and were as
signed to Futema on 8 June. There were now five 
transport squadrons in the western Pacific area: three 
in Vietnam, one on board the lwo /ima as part of 
the Special Landing Force and one at Futema. VMO-2 
had elements in both Da Nang and Okinawa. 

* For more information see: Jack Shulimson and Maj. 
Charles M . .Johnson, U.S. Marines in Vietnam, 1965: The 
Landing and the Buildup (Washington: History and Museums 
Division, HQMC, 1978.) 

92 

Then, on 28 July, President Lyndon B. Johnson an
nounced to the American people that the U.S. forces 
in Vietnam would be almost doubled to 125,000 men 
and that additional reinforcements would be sent if 
needed. Following the President's speech, the Joint 
Chiefs of Staff ordered the deployment of MAG-36 
from Santa Ana to Vietnam. The commanding officer 
of the group was Colonel (later Major General) Wil
liam Gentry Johnson, a veteran of both World War II 
and Korea, in which he gained extensive experience 
with night fighter aircraft. 

The USS Princeton (LPH 5) sailed from Long 
Beach, California the morning of 11 August. On 
board were HMMs-362, -363, and -364 commanded 
by Lieutenant Colonels James Aldworth, George D. 
Kew, and William R. Lucas. Each squadron was as
signed 24 UH-34s. Also, there was VMO-6, com
manded by Lieutenant Colonel Robert J. Zitnik. The 
squadron's 27 UH-lEs would be more than welcome 
in Vietnam. The group's heavy transport squadron, 
HMH-462, had been decommissioned two months 
earlier and the six remaining "Deuces" assigned to 
the Headquarters and Maintenance Squadron. These 
aircraft and their crews also were shipped to Da Nang. 
The Princeton arrived at Subic Bay in the Philippine 
Islands on 27 August. There, the aircraft crews began 
a three-day period of intensive final training in air
to-ground gunnery in preparation for their entry !nto 
combat. The ship departed on 30 August and arnved 
off Da Nang four days later. Back at Santa Ana, the 
remnants of the helicopter group were assigned to 
Marine Wing Service Group {MWSG) 37 with head
quarters at the nearby MCAS El Toro. 3 

Five months before the Princeton arrived, on 8 
March, the headquarters of MAG-16 had moved from 
Futema to Da Nang. The overall commander of SHU
FLY at the time, Colonel John H. King, Jr., assumed 
command of the helicopter group. A small rear head
quarters had remained behind, but even it proceeded 
to Vietnam on 11 September.4 Colonel King, a fighter 
pilot at Guadalcanal in 1942 and commanding officer 
of VMO-6 in the Korean War, was replaced on 9 
August by Colonel Thomas J. O'Connor. Colonel 
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O'Connor was an unusual Marine avaitor. Prior to re
porting to flight training in May of 1943, he had been 
a member of the Marine Detachment on board the USS 
Savannah in the November 1942 landings in Africa
a campaign not often associated with a Marine. Be
fore assuming command of MAG-16, he had been 
Chief of Staff of the 1st Marine Aircraft Wing at Da 
Nang. Both he and Colonel Johnson were about to 
have new homes for their men and aircraft, for the 
rapid buildup of helicopters and other aircraft had 
completely saturated the airbase. New helicopter au
fields were urgently needed. 

MAG-16 would be the first to move from the 
crowded conditions. A few miles east of Da Nang 
across the Song Han <=· lay a long peninsula parallel 
to the ocean. The northern terminus was a mountain 
which created the south side of the entrance to Da 
Nang Bay. A few miles further south, the beach was 
broken by a series of red marble mountains that were 
almost devoid of vegetation and which rose precipiti
ously from the coastland. As General McCutcheon was 
to write later, "For MAG-16, a site had been chosen 
. . . just north of this Marble Mountain. There was a 
beautiful stretch of sandy beach along the South China 
Sea and just inland was a fine expanse of land cov
ered with coniferous trees ten to twenty feet high." " 

The Marines did not count on the ability of the 
impoverished Vietnamese to utilize every scrap of ma
terial. 

Unfortunately as soon as word got out that Marines 
were going to construct an air base there, the local Viet
namese came onto the land in droves and removed all 
the trees including the roots, instead of the few that 
had to be removed to build the runway and parking 
areas. Thus, the troops and other inhabitants lost the 
protection those trees would have afforded against sun, 
wind, and erosion.' 

The military construction units in Vietnam were 
straining to complete other projects so a civilian com
bine, Raymond, Morrison, Knudson-Brown, Root, and 
Jones (RMK-BRJ) received the contract to build the 
airfield. By the end of August the 2,000-foot runway 
and parking space made of Marston matting was com
plete. Colonel O'Connor and MAG-16 completed the 
move from Da Nang on 26 August. A week later 
MACY officially approved the name recommended 
for the new installation: Marble Mountain Air Fa
cility (MMAF) .7 When MAG-36 arrived, most of its 
aircraft and crews waited at Marble Mountain until 
their own base was ready at Chu Lai farther south. 

It was hardly luxurious, but did offer some distinct 
advantages. Strongbacks, wooden platforms, and fram-

* Also variously known as the Tourane River-from the 
French name of Da Nang-and the Da Nang River. 

ing had been built on which tents were erected. By the 
end of the year a large wooden mess hall had been 
completed and in those few moments when not flying 
or working on the helicopters, the crews could enjoy 
a hot meal. The cooling breeze from the ocean did not 
compensate for the heat of the summer, but at least 
the wind kept away mosquitos-which were the 
scourge of Da Nang and most of the rest of Vietnam. 

The beach was the envy of all the other Marines in 
the area. Almost pure white sand bordered the clear 
crystal waters of the ocean. Sunbathing, surfing, and 
swimming were welcome breaks from the rigors -~f 
war, but the fine sand on which the entire base was 
built created a few problems. It was difficult to con
struct a road of any permanence, and the vehicles driv
ing through the area often bogged down. Other than 
sand, the most significant handicap, initially, was 
that there were no hangars in which the mechanics 
could work on the aircraft. The heat of the summer 
and the cold downpours of the monsoon tested even 
the staunchest of the crew chiefs as they prepared their 
aircraft for the next combat mission . 

Colonel Johnson faced different problems. On 7 
May, the Marines had landed 55 miles south of Da 
Nang at Chu Lai. Construction of a runway for fixed
wing jets had begun two days later, and on 1 June the 
first aircraft had landed. General McCutcheon remem
bered that the "peninsula to the northeast of Chu Lai 
provided a likely site for a helo group." 8 

The construction of the Ky Ha"* helicopter base 
was begun by U.S. Navy construction battalions (Sea
bees) . They leveled an area 600 by 900 feet which 
was to serve as parking ramp, landing zone, and take
off runway. Metal matting was urgently needed for 
other projects, but by using several different types the 
Seabees were able to pave sufficient space for the heli
copters. "But they had no time to do anything else in 
the way of preparing for MAG-36's arrival." The 
bulk of the effort fell to Major Jack A. Kennedy and 
his Marine Air Base Squadron 36. On 2 September it 
had left the Princeton and "began to dig in to stay 
at Ky Ha." The unit was reinforced with every avail
able Marine who could be spared from the other 
squadrons. "They unloaded, moved ashore and set 
about building the camp. At night they also established 

· their own perimeter defense as there was no infantry 
to do it for them." 9 

In a classic brief understatement, Colonel Johnson 
reported that on 11 September "we also got our first 
monsoon rains." The next day a damp Colonel John
son welcomed the Assistant Commandant, Lieutenant 
General Richard C. Mangrum, to officially open Ky 

**Pronounced "key-hah" from the name of a nearby village. 
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Ha. The torrential rains continued and construction of 
the camp almost halted. It was not until 17 September 
that all the Marines could sleep under a tent. Still they 
were constantly drenched. Colonel Johnson described 
one solution: 

Our engineering department rigged up a drying tent 
by erecting a G. P. (General Purpose] tent close to a 
generator and ducting the hot air blown over the engine 
into the tent. This allows drying facilities for clothing, 
boots, etc., in wet weather, a very necessary commodity 
in this climate.10 

The Marines of MAG-36 and MAG-16 were learn
ing what had been apparent to the members of the 
SHUFLY squadron since 1962. The monsoon season 
in Vietnam is a very wet time of life for everyone. 
Though the incident occurred some time later and in 
another area of the country, General K_rulak recounted 
every Marine's opinion of the monsoon. "Not far from 
the Laos border, I saw this on a piece of a ration box 
in front of a boy's little hootch. It said, with apologies 
to G.B. Shaw, 'The rain in Laos falls mainly in the 
house.' " 11 

There was another thing the Marines were discover
ing that had been previously noticed by the crews of 
SHUFL Y. When Colonel Carey's staff avoided selecting 
an airfield in the delta which was paved with laterite, 
it was due to their knowledge of the characteristics of 
this red soil. Ky Ha was built in laterite. While the 
crews at Marble Mountain had to contend with sand in 
everything, "at Ky Ha it was pure, unadulterated 
mud." 12 

Dry laterite and sand began to take a toll of heli
copters on takeoff and landing. The clouds of dust 
stirred up by the rotor wash literally sandblasted the 
rotor blades, causing continued erosion of the metal 
and requiring frequent changes of the blades. The 
problem was aggravated by the heavy demands for 
helicopters. Parts for the machines had been procured 
on the assumption that each aircraft would fly 40 hours 
per month . By the end of the summer of 1965, even 
with the monsoon season starting, the average for the 
UH- 34s was over 70 hours per month. 

In August, CinCPacFlt reported a critical shortage 
of blades for the UH-34s. The problem was so serious 
that otherwise completely flyable aircraft were 
grounded because there were no blades for their tail 
rotors. The end of the month saw the same situation 
for the UH-lE. For that helicopter, the rotor blades 
were expected to last for 1,000 hours of flight. In the 
grit of laterite and sand they were being worn out 
after only 200 hours. Further aggravating the problem, 
ejected ammunition links from the guns were still nick
ing the tail rotor. The modification by HMX-1 had not 
totally resolved the difficulty. By 22 October, a new 
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The dust and sand of Vietnam eroded rotor blades 
and clogged turbine engines. This CH-46 raises bil
lowing clouds as it lifts off from a hilltop landing zone 
in northern I Corps in 1969. 

revision in the gun mounts had been prepared, and 
was being adapted to the UH- lEs. 1 3 Efforts to in
crease the production of rotor blades for both types 
of helicopter began immediately. By the middle of 
September, BuWeps could assure the Marine Corps 
that more rotor blades were on the way to Vietnam. 
The first ones had been due to arrive 30 August and 
by January the next year, the supply should be ample. 14 

In the meantime some Marine helicopters would have 
to remain on the ground due to lack of parts. 

The Viet Cong Worsen the 
Helicopter Shortage 

As October drew to a close, MAG-36 continued to 
improve the base at Ky Ha, in spite of the monsoon 
rains. Pilots and crews were heavily engaged in com
bat flights. At Marble Mountain, construction was con
tinuing and though H&MS-16 now had a building for 
a hangar, most crew chiefs still had to work outside. All 
but a few of the structures were strongbacked tents. 
MAG-16 had three of its operating squadrons at 
Marble Mountain. HMM-263 had arrived on 12 Oc
tober and replaced HMM-261. The new squadron was 
under the same commanding officer who had led it 
during the Dominican Republic crisis earlier in the 
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year, Lieutenant Colonel Truman Clark. Lieutenant 
Colonel Childers remained with HMM-361 as did 
Lieutenant Colonel Bauman with VMO-2. The six 
"Deuces," which had arrived on the Princeton, had 
been assigned to Colonel O'Connor and operated as a 
subunit under Captain Guss H. Pennel, Jr. The two 
support squadrons, H&MS-16 and MABS-16 com
manded by Lieutenant Colonels Jerome "Jerry" L. 
Goebel and Thomas E. Vernon were hard at work 
keeping the base operating and the aircraft flying. 

To all of the Marines, 27 October had seemed much 
like any other day in the helicopter war. A group of 
VC had been spotted and eight UH-34s from HMM-
361 escorted by armed UH-lEs of VMO-2 lifted 75 
Vietnamese troops to engage the enemy. "Moderate to 
heavy small arms fire was received. The escort heli
copters laid suppressive fire on these positions." 15 In 
addition, UH-lEs equipped with loudspeakers had 
flown over the area just north of MMAF conducting 
broadcasts to the natives of the area. The aircraft of 
HMM-263 were busy with routine resupply and ad
ministrative flights. 

Long after night fell, many Marines were still work
ing. Three of them, Corporal Eugene Mortimer, Lance 
Corporal Leonard O'Shannon, and Corporal Lawrence 
Brule were members of H&MS-16. By midnight they 
had completed their duties in the one hangar and were 
preparing to get a little sleep before starting again. A 
few minutes later "we heard three explosions-they 
sounded like mortars-and we grabbed our weapons 
and headed for a sandbagged hole." 16 They did not 
know that "a VC force estimated at 90, and possibly 
including some personnel from North Vietnam, had 
launched a well planned and well coordinated attack 
on the Marble Mountain Air Facility." 11 

Three and possibly four teams conducted the assault. 
One unit attempted to breach the defenses near the 
H&MS hangar. There they met Mortimer, O'Shannon, 
and Brule. "We'd been in the hole only about 20 sec
onds when we saw about eight people, all armed, run
ning towards us," said O'Shannon. "They were about 
30 to 40 feet away. We saw they were Viet Cong. 
When they got within 15 feet of us, we opened fire 
with our rifles." 18 Marine Corps training paid off well. 
All three happened to be "Expert" riflemen and they 
annihilated the enemy squad, killing seven and wound
ing and capturing four others.19 

On the west side of the field, the VC attacked a 
bunker manned by Marines from MAG-16. Only after 
all the defending Marines were wounded was the 
enemy able to penetrate into the area occupied by the 
maintenance and administrative tents of HMM-361, 
HMM-263, and VMO-2. "Once in the parking area, 
they commenced a methodical attack on each heli-

copter." 20 Seven of the UH-lEs were lined up beside 
the hangar awaiting the arrival of parts. All were de
stroyed. Six more on the parking ramp met a similar 
fate. Two more received major damage and another 
pair suffered less severe damage.21 In a matter of 
moments, MAG-16's UH-lEs had been reduced to 
four flyable aircraft. 

The UH-34s did not escape. Six were destroyed, 
nine suffered major and 17 minor damage. Few were 
unscratched. Lieutenant Colonel Clark reported that 
one of his aircraft, which was considered lightly dam
aged, had "122 holes in the fuselage from shrapnel." 2

~ 

As the remnants of the VC retreated across the park
ing mat, they were confronted with the six giant 
"Deuces". Apparently unfamiliar with such a large 
helicopter they could only push grenades through the 
machine gun ports in the nose doors. Fortunately all 
they had left were concussion grenades. The explo
sions blew off the escape windows from the heli
copters, but caused little other damage. 

At dawn the next morning, aircraft from the MAG-
16 squadron at Phu Bai and from MAG-36 at Ky Ha 
arrived to bolster the Marble Mountain units. Even 
with 19 of the helicopters destroyed, 11 more heavily 
damaged, and most of the rest damaged in some man
ner, MAG-16, on the day after the attack, flew 333 
individual sorties, carrying 312 passengers and 17 
tons of supplies. 

As initial reports of the attack were received at 
FMFPac headquarters in Honolulu, it was apparent 
that additional helicopters would have to be shipped 
immediately to Vietnam. Almost before the shooting 
ended, General Krulak requested replacement aircraft 
"with the highest priority given to the UH-lE." 23 At 
the time the Marine Corps had only 18 UH-lEs other 
than those in Vietnam. Two of even this small total 
were deployed to the Caribbean.24 Fortunately there 
were five available at San Diego which already were 
loaded on board a ship for transfer to the western 
Pacific area. FMFPac requested CMC to unload them 
and put them on cargo aircraft for immediate ship
ment to Vietnam.25 The next day CMC asked CNO to 
air-ship five more from HMX-1 at Quantico. By the 
middle of November, 12 UH-lEs had arrived in Viet
nam. Two were from the ship at San Diego, five were 
from HMX, and five more which had just arrived in 
October from Santa Ana. Three of these aircraft in
corporated a major improvement: The "540" rotor 
system which increased the speed and performance of 
the original UH-lE. In Vietnam, however, the Marines 
and Navy had no parts for the improved helicopter. 
BuWeps quickly arranged to procure the necessary 
supplies from the Army, which did have them. More 
critical was the fact that not only had aircraft been 
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destroyed in the attack but also the precious TK-2 
armament kits which had been installed. An urgent 
program was begun and by 1 December the replace
ment kits had arrived at Santa Ana where they were 
assembled and shipped to Vietnam. 2a 

The replacements for the destroyed UH-34s also 
began arriving inside large cargo aircraft." The com
bination of the attack on Marble Mountain, aircraft 
shot down by the enemy, and helicopters destroyed in 
crashes in the heat and mountains of Vietnam, how
ever, resulted in a shortage of 69 UH-34s throughout 
the Paci fie area by the first of December. 27 

The "Deuce" Finds a Mission 

The insatiable demand for helicopter lift capability 
in Vietnam gave the powerful but idiosyncratic HR2S 
a last chance to prove its worth. The "Deuce" never 
had lived up to the vision of the early Marine heli
copter planners of fleets of the huge machines carry
ing assault troops in massive vertical amphibious land
ings; but as the Vietnam war expanded, the HR2S 
found a role, first in filling in back in the United States 
for other helicopters committed to the war and then 
by service in combat. 

During the late summer of 1965, the continued de
mands on MAG-26 at New River for aircraft and 
crews for Vietnam had left the east coast helicopter 
group short of aircraft to meet its usual required com
mitments. These included provision of a Caribbean 
ready force, such as had been on duty when the Cuban 
and Dominican crises had erupted. Major Richard L. 
Hawley, commanding officer of HMH-461, proposed 
a solution. Hawley, a former enlisted Marine who had 
been commissioned 21 December 1951, had been 
brought into helicopters by the forced transition pro
gram of 1963 and had been assigned to HMH-461 in 
various capacities since the completion of his train
ing. He recommended that the next Caribbean ready 
force not use UH-34s, which were in limited supply, 
but be made up of a full squadron of "Deuces." 28 

The prospect of 12 of these temperamental aircraft 
deployed together was not greeted with enthusiasm. 
In the past, a chronic shortage of spare parts had 
created maintenance problems with the "Deuce," and 
it was believed that this difficulty would be aggravated 
if the aircraft were based on board a ship in the 
Caribbean. Major Hawley, however, was able to point 
out that the parts situation had improved greatly by 
mid-1965, as the result of a decision made in 1964 
( when it had become apparent that the replacement 

* Most were shipped in Air Force C-124s. This four-engined 
propeller .aircraft was one of the few large enough to allow 
the tall UH-34 to fit in. 

for the "Deuce," the CH-53, would be delayed in pro
duction) to procure a new supply of parts to keep the 
aging HR2S in operation. 

Hawley convinced the Marine Corps that an all
" Deuce" ready force was not only feasible but desir
able. On 15 September, HMH-461, with 12 aircraft, 
deployed on board the USS Guadalcanal as the avi
ation component of the Caribbean Ready Force.~0 It 
was augmented by two UH-lEs (which were the two 
deployed when the search started for aircraft to re
place the ones destroyed at Marble Mountain.) 

By the time the squadron returned to New River 
on 15 December, it amply had demonstrated that the 
"Deuce," old and cantankerous as it was, still could 
outperform any other helicopter then in service in 
Marine squadrons. On 26 January 1966, nevertheless, 
HMH-461 went into cadre status to prepare to re
ceive the CH-53, but not until almost a year later on 
15 December would the first of the new heavy lifters 
arrive. In contrast to the original Marine Corps con
ception of nine squadrons of 20 "Deuces" each, the 
September 1965 deployment of HMH-461 was the 
first--and only-time the HR2S deployed in a squad
ron-size force in the role for which it was designed. 

In Vietnam, where the "Deuce" could not be used 
to conduct vertical amphibious assaults, Marines found 
many other useful tasks for it. Of increasing impor
tance was the recovery of other helicopters which had 
been shot down or crashed. Less than two weeks after 
arriving from Santa Ana, on 12 September 1965, a 
"Deuce" performed what was claimed as "the first 
helo lift of a downed aircraft under tactial consider
ations" when it retrieved a Marine helicopter approxi
mately 15 miles away from Chu Lai and carried it 
externally back to the airfield." 30 

• 

A typical, though not routine, recovery occurred 
three days after the attack on Marble Mountain. A 
UH-34 of HMM-263 flying an assault mission eight 
miles southwest of Da Nang had been damaged on 
landing. Recovery was attempted, but daylight ran out 
before it was accomplished.31 The Marines guarding 
the aircraft had to be returned to more secure posi
tions before dark and the helicopter was left unattended 
during the night. The next morning six UH-34s of 
HMM-263 escorted by three armed UH-lEs of VMO-
2 lifted a platoon of U.S. Marines to the site of the 
downed aircraft. 32 Experts on the disarming of explo
sives were included as a Marine reconnaissance team 
in the area had reported that the Viet Cong had placed 
booby traps around the aircraft during the night. The 
recovery force landed in a nearby clearing and set up 
a defensive perimeter while the experts rendered the 
booby traps harmless. As the UH-34 would have to 
be lightened, maintenance personnel from the squadron 
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USMC Photo Al86125 
The "Deuce" carries out its mission. A CH-37 of 
MAG-16 lifts out the stripped hulk of a UH-34 shot 
down near Da Nang in October 1965. 

were landed and detached the main transmission and 
rotor, and the rotor blades. This action was necessary 
since the recovery aircraft would have to hover out of 
ground effect before reaching translational lift to allow 
the damaged aircraft to clear surrounding trees. 

Two "Deuces" were dispatched. The first lifted the 
transmission and rotor head and returned to Marble 
Mountain. The second "Deuce," flown by First Lieu
tenant Anthony D. Costa, picked up the rest of the 
UH-34 and started back to Marble Mountain with the 
load riding steadily beneath the aircraft. Minutes later 
Costa's "Deuce" was hit by enemy ground fire which 
cut fuel lines in the left engine. Gasoline from the 
ruptured hose streamed from the engine and it ap
peared that there would be an explosion at any 

moment. Lieutenant Costa, ignoring the danger, kept 
full power on the engine until he once again could 
hover, lower the UH-34 to the ground, and then 
land .. The security force, which had boarded other 
helicopters when the "Deuces" departed, was hastily 
diverted to the new area. Another "Deuce" was dis
patched and once again the UH-34 was airborne under 
a helicopter and successfully returned to Marble 
Mountain. Lieutenant Costa's aircraft was repaired and 
he took off, only to be forced to make another emer• 
gency landing before arriving back at home base. The 
second time, the mechanical difficulty was quickly re· 
paired and he and his crew finally completed the eight
mile trip from the site of the downed aircraft to 
Marble Mountain. The UH-34 which had caused it all 
gained the dubious distinction of being shot down 
twice without even having the engine started between 
the two incidents. 

As Major Hawley's squadron was reduced to a 
cadre, additional "Deuces" and spare parts were sent 
to Vietnam. While the big helicopters could perform 
many missions that neither the UH-34 nor the UH-lE 
could accomplish, they still had limitations, as Lieu
tenant Costa's experience had illustrated. Therefore, 
on 25 January 1966, General Krulak at FMFPac head
quarters requested that the "Deuce" be phased out of 
Vietnam by 1 September 1966. In April, he repeated 
the request and added that a detachment of three 
CII-53s should be deployed to Vietnam to replace the 
"Deuce" as soon as possible.38 

The rapid buildup of U.S. forces in Vietnam during 
1965 had caught the Marine Corps at the beginning 
of its transition from the older generation of piston
engine helicopters to the new, more powerful gener• 
ation of turbines. As a result, the reliable UH-34s, 
supplemented by turbine-powered UH-lEs and by a 
contingent of powerful but aging HR2Ss, had had to 
carry the burden of the Marines' first year of large· 
scale combat against the North Vietnamese and Viet 
Cong. The new year of 1966 would see jet-powered 
transport helicopters enter the war, bringing with them 
a great increase in operational capability but also 
some new and difficult problems. 



CHAPTER SEVEN 

THE CH-46 ON ACTIVE SERVICE 

The CH-46 Enters Combat 
A few months after the attack on Marble Mountain, 

the first of the new medium helicopters, the CH-46s, 
entered combat. Efforts to bring the CH-46 into the 
war had begun in mid-1965. By that time, the tempo 
of the war had increased, with the Marines no longer 
confined to defensive action but now actively pur
suing the enemy. The demand for more helicopters 
seemed insatiable, and the UH-34s, reliable as they 
were, no longer could even begin to meet the require
ments. More lift capability was needed immediately. 

Only two CH-46 squadrons-HMM-164 and HMM-
265-were close to being ready to deploy. On the 
east coast, HMM-265, now under Major Gregory A. 
("Greg") Corliss, had deployed to the Caribbean on 
board the USS Okin(J/U}a (LPH 3) in June, the first 
CH-46 squadron to make a shipboard deployment. 
On the west coast, HMM-164, which had been left 
behind and assigned to MWSG-37 when MAG-36 left 
for Vietnam, was still in training. The original sched
ule had called for HMM-164 to move to the western 
Pacific in October 1966, with HMM-265 to follow two 
months later.1 

To meet the need for more lift capability, the 
Marine Corps sped up the departure of these units by 
about seven months. HMM:---164, under Lieutenant 
Colonel Warren C. Watson, who had taken command 
on 6 June 1965, sailed for Vietnam on the Princeton 
on 16 February 1966. Watson, who had been a naval 
aviator since May 1943 and had flown fighters, attack 
aircraft, and transports in addition to helicopters, had 
27 CH-46s under his command, including three which 
were to be used as spares. On 4 March HMM-164 
arrived at Subic Bay. It transferred there to the Valley 
Forge for the rest of the trip to Vietnam. 2 

On the morning of 8 March, the weary UH-34 and 
"Deuce" crews at Marble Mountain welcomed the 
sight of 27 CH-46s flying down the white sand of the 
beach, shuttling the squadron ashore. As one of the 
pilots watching, Captain Alvah J. ("Jerry") Kettering, 
later recounted, "Those big airplanes sure were a sight 
for sore eyes to us '34 crews."" The squadron pilots 

immediately began to familiarize themselves with the 
tactics and procedures being used by the other units. 
Initially, the UH-34s continued to fly normal missions, 
only instead of a second helicopter of the same type 
in the formation, a CH---46A would be attached. In a 
few days the indoctrination was over and Lieutenant 
Colonel Watson with his squadron took on the full 
burden of combat operations. 

Lieutenant Colonel Watson and his crews lost no 
time in entering combat. In the first 35 days after 
their arrival in Vietnam, they flew almost 2,700 
sorties.* In the same period, eight of the aircraft were 
hit by enemy fire and though the damage to the heli
copters was small, two of the crew members were 
wounded. General Krulak summed up the first impres
sions of the new turbine helicopter after a month of 
operation. "It is emphasized," he wrote, "that the 
limited period for evaluation of the CH-46 precludes 
any dogmatic conclusions as to performance and 
effectiveness of the helo in a combat environment. 
However, our initial impressions are all favorable." 
He concluded that "The CH---46 is making a significant 
contribution to the helo assault capability of the 
Marine Corps air-ground team in South Vietnam." 4 

Three months later in June 1966 Lieutenant Colonel 
Herbert E. Mendenhall led his HMM-265 with its 24 
CH-46As ashore at Marble Mountain. The squadron 
had departed New River on 21 April on board the 
USS Boxer. 

Problems and Improvements 
The rapid introduction into combat of the CH---46 

brought an immediate increase in lift capability, but 
from the start it also brought difficulties. Some of the 
problems had become apparent two years before, as 
the first of the aircraft were delivered to tactical 
squadrons. 

In August 1966, Brigadier General Alan J. Arm
strong, Assistant DC/S (Air), reviewed the history. 
The tests at Patuxent River "in early 1964 revealed 

* A combat sortie is one requirement completed by one heli
copter. Several sorties might he completed on a single flight. 

99 
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that the CH-46A had excellent potential for the 
Marine Corps assault helicopter mission," he wrote. 
"However, the mission capability of the CH-46A was 
seriously compromised by excessive vibration levels 
and susceptibility of the engines to severe damage in 
a sand environment." Vertol's engineers "undertook 
these problems and produced a useable vibration ab
sorber. Engine susceptibility to sand erosion was re
duced to [ what was then considered] an acceptable 
level." Like all aircraft in the Marine Corps, he added, 
the CH-46A "was constantly evaluated for possible 
improvement."" 

Among the changes made before the deployment of 
HMM-265 and HMM-164, were a "four deo-ree rotor 

. . h f b tnm m t e orward transmission to improve the air-
craft attitude during landing [the initial aircraft had 
to land with the nose high in the air, which, among 
other things, obstructed the view of the pilot at a 
critical time] and fuselage formation lio-hts for nio-ht 
f . fl" "A h b b ormat1on ymg. not er change was the direct re-
sult of Lieutenant Colopel Clapp's experience in 
SHUFLY. In 1962 he had decided that the best pro
tection from enemy fire was to spend the minimum 
amount of time on the ground unloading the assault 
troops. In a CH-46 the troops exited from the rear, 
over a lowered ramp. If the aircraft took off with the 
~amp still down, there was a good possibility of caus
mg damage to the helicopter so "an acceleration in 
the rear ramp operating time" was included in the 
modifications. 6 

Other lessons from SHUFLY were incorporated. 
Armor was added to critical areas of the engines. 
Armored seats, similar to those which were fitted in 
the UH-34, were designed and were "installed prior 
to the introduction of these aircraft into Vietnam."7 

The most important change, however, was that when 
th~ CH-4~ arrived in combat it would be equipped 
with machme guns. Vertol designed a kit to be fitted 
in the aircraft which would allow the crew chief and 
a ?unner to operate either a .50 caliber heavy ma
chine gun or the familiar M-60. The company pro
posed that it manufacture and install the kits in the 
first 54 aircraft. The project would be completed in 
July at a cost of $2,995,000. The schedule was such 
that some of the modifications would have to be com
pleted on board ship on the way to Vietnam and 
others would have to be finished after they arrived at 
Marble Mountain. 

The Marine Corps was not satisfied with the offer. 

In view of the contractor [Vertol] time schedule and 
costs, the O&R Departments [overhaul and repair facil• 
ities operated by the Navy and Marine Corps] were re
quested to undertake a program to expedite installation. 
Following inspection of the . . . trial installation at 

Quantico ... a decision was made to have the kits 
manufactured and installed by the Navy O&Rs.s 

At least 16 kits were to be ready in March. Total 
cost of all 54 was $805,000. "To equip HMM-164 air
craft prior to ·their WestPac deployment," General 
Armstrong wrote, teams for the O&R facilities: 

... from Cherry Point, North'Island, and Jacksonville 
manufactured and working in two twelve hour shifts 
at MCAF Santa Ana, installed these kits in record 
time. This modification was called 'Project Tough.' 0 

Two gun mounts were installed. One was on the 
left side of the aircraft in an emergency exit door 
opening immediately behind the cockpit. The other 
was on the right side, in a window just to the rear of 
the side passenger door. To complete all of the modifi
cations, including the gun mounts, required approxi
mately 1,400 man hours of labor for each aircraft. 
The west coast helicopters were finished before HMM-
164 departed on the Princeton. At New River, HMM-
265 had all its aircraft ready by 28 March.10 Initially, 
the aircraft were furnished with .50 caliber machine 
guns. An additional 30 armament kits were built and 
installed by O&R North Island (San Diego, California) 
in the CH-46s delivered to HMM-165 in July 1966. 
From then on "new production helicopters will have 
the kit mounted by contractor personnel at the plant 
prior ... to delivery" to the Marine squadrons.11 

The addition of the engine and seat armor and the 
machine guns was not universally applauded. A month 
after Lieutenant Colonel Watson and his squadron 
had arrived in Vietnam, General Krulak complained 
that "the .50 caliber machine gun and the weight of 
its ammunition constitute a significant reduction in the 
allowable pay load of the CH-46." Not only was there 
a reduction of payload but, "the internal mounting of 
the .50 caliber machine gun restricts its field of fire, 
and the weapon is limited in elevation due to the dual 
rotor configuration." "Finally," he wrote, "the .50 
caliber does not have the inherent capability of the 
M--60 to be removed from a downed aircraft and used 
in defense; it being too heavy for the purpose." Gen
eral Krulak concluded: 

The weight of the engine armor and the pilot seat 
armor must also be given consideration in relation to 
the loss of payload versus the effectiveness of armor. 
Comments and recommendations with regard to helo 
armor and .arrangement will be addressed separately at 
a later date after further data are assembled." 

Eight months later, in December, he summarized the 
results of the experience gained in Vietnam. · "The 
addition of armor to this aircraft has reduced its lift 
capability 967 pounds, from 4850 to 3874 (80 de
grees Fahrenheit, at 1500 altitude)." He continued: 
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The CH-46 which was initially advertised as capable 
of transporting 25 combat equipped troops, now carries 
only about 15 in combat. It was also intended to be the 
... helicopter capable of lifting the 105mm howitzer 
which task cannot now be performed without stripping 
the aircraft of all but essential equipment. With the 
CH-46, trade of fuel, for increased lift is usually not 
acceptable except for extremely short range missions 
because of its already limited endurance. Reducing the 
fuel load to compensate for the current 967 pound 
armor weight would lower the usable fuel from a total 
of 2452 pounds to only 1485 pounds, or about 1.3 hours 
total operation; too little for acceptable combat flex
ibility.13 

He agreed that "it is plain that we need protective 
armor on our helicopters." But, he said: 

... up to now ... it appears that our armor installa
tion efforts have been pursued without respect to the 
missions and tasks assigned, to the capabilities of the 
aircraft or in the nature of the combat environment in 
which the particular type is normally expected to op
erate. 

He recommended that: 

... an analytical review of present armor require
ments be conducted, [and] the objective should be to 
hold armor weight to the lowest reasonable limit con
sistent with the mission for each type of helicopter.,. 

For the CH-46, he continued, it should consist of 
pilot and co-pilot seat armor and limited engine armor 
in vital areas only, the total weight of which should 
not exceed 450 pounds. 

In spite of General Krulak's advice, the guns and 
armor remained on the CH-46. On 3 August 1966, 
Krulak notified the squadrons in Vietnam that the 
helicopters would continue to be armed, but with the 
lighter, more portable M-60 machine gun. The .50 
caliber guns could be retained and used as desired.15 

By mid-1966, disturbing reports from the squadrons 
were citing difficulties with the aircraft. The much ad
mired, beautiful, white sand of the Vietnamese low
lands was proving to be a deadly trap for the turbine 
engines. When David Richardson of Vertol had spoken 
to the 1961 meeting of the American Helicopter So
ciety, he obviously did not have operation of the CH-
46 in Vietnam in mind. But his fears of sand being 
sucked into the compressor and causing extensive dam
age were coming true for HMM-164. The sand was 
eroding the compressor blades to a point where they 
could not pump in sufficient air to the burning 
chambers. The resulting condition, called "compressor 
stall" caused the engine to lose power and to exceed 
the maximum temperature allowed. It was a dangerous 
situation. By the end of April, engines were being 
ruined and had to be replaced after every 200-300 
landings. 16 

All the spare engines the squadron had brought with 
them had been used earlier in the month.17 Naval Air 
Systems Command in Washington, which was in charge 
of procuring more engines, estimated that, "Based on 
the programmed flight hours, the current usage rates 
will generate a need for approximately 32 engine as
semblies a month." 18 A series of conferences with the 
manufacturer, the General Electric Corporation, re
sulted in the company arranging to have the engines 
repaired in Japan. This reduced the long time required 
to ship them from Vietnam to the United States. 

In the first week in May, Vertol and General Elec
tric sent a team to Marble Mountain to investigate the 
problem. 19 The solution the team devised was a large 
filter, shaped somewhat like an oversized loaf of bread, 
and similar in function to that utilized in home air 
conditioners, which was installed on the front of the 
engines. One of these "100 percent barrier filter" sys
tems was installed on a CH-46 at Marble Mountain. 
Another was sent to New River. The results of the 
initial tests were encouraging and by 31 May, MAG-16 
could report that "360 landings had been made with 
no evidence of sand erosion." A week later, MAG-26 
confirmed that "753 landings had been completed. 
Some sand erosion had taken place on the No. 2 en
gine," but this was the result of an easily corrected 
fault in the manufacture of the kit. 20 The only diffi
culty reported was that "a 1 % degradation of power 
is experienced with every 10 landings due to filter 
clogging," but full power could be restored by clean
ing the filter. 21 Even before a contract could be signed, 
Vertol began constructing other kits. The first ship
ment of 15 filters was ready by 2 July and 64 more 
by 25 July.22 

The sand was not damaging just the engines. The 
rotor blades were experiencing the same abrasive 
treatment. The solution was "main rotor blades with 
nickle plated leading edges" which were air shipped 
to Vietnam in May. The new blades were estimated 
"to be good for 1000 landings in sand laden atmos
phere," about five to ten times as long as the original 
stainless steel ones.23 Finally, the sand and dust were 
finding their way into the fuel system, causing erratic 
operation of the engines. The situation became so seri
ous that on 21 July, all CH-46s were grounded and 
were "to be flown only for heavy lift capability and/ 
or emergency situations." It was a bitter blow for 
Lieutenant Colonels Watson and Mendenhall and their 
crews. Some of the pilots were temporarily assigned 
to the UH-34 squadrons "to supplement pilot 
strength."24 Immediately, the Naval Air Systems Com
mand and Vertol began "accelerating fabrication and 
shipping of ... fuel filters." 25 By the end of August, 
all the aircraft in HMM-265 and over half of those 
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US.MC Photo A422630 
These CH-46s of HMM-161 transporting Marines of the 1st Marine Division in an assault southwest of Da 
Nang have their .SO-caliber machine guns mounted in the doors and air filters fitted over the engine inwkes. Both 
modifications proved necessary under Vietnam conditions. 

m HMM-164 had the barrier filter and fuel filter in
stalled. 2n Soon after, both squadrons were back in full 
operation. As General Krulak wrote, "These helicopters 
greatly enhanced the operations (in Vietnam] because 
of their increased capacity and load carrying char
acteristics," even though the sand and dirt continued 
"to cause maintenance difficulties." 2 7 

A New Version 

Four months before Lieutenant Colonel Watson and 
his squadron arrived in Vietnam, it had become appar
ent that the production of CH-46s would have to be 
accelerated to meet the expected demands of combat. 
In the 1965 budget, Congress had approved the pur
chase of 90 of the helicopters the next fiscal year. 
Late that fall, Roy L. Wilson, Naval Air Systems Com
mand project coordinator for the CH-46, was called 
to a high-level conference. The question posed to him 
was, " How many additional CH-46s can be built by 1 
July 1967?" 2 8 Initially, Wilson and his staff thought 

that Vertol could increase production from the planned 
seven or eight aircraft per month to a peak of 17. That 
large an increase, however, would create manufactur
ing problems costly to the Navy, so the rate was finally 
established at 14 a month. On 22 September 1965, the 
Department of Defense notified Vertol to "accelerate 
the U.S. Marine Corps CH-46 Sea Knight helicopter 
production schedule by 100 per cent over the previ
ously planned production rate." 2 9 

At the same time, the company was awarded a con
tract for $10.7 million to begin procurement of parts 
for additional helicopters. By January 1966, a total 
of 184 aircraft had been authorized. Some of these 
would be CH-46As already on the production line. 
Most of them would be an improved model: the CH-
46D. 

In the CH-46, as in most aircraft, the original de
sign underwent a series of improvements. These re
sulted from development of new manufacturing tech
niques, experience in actually operating the aircraft, 
modifications to improve the aircraft's ability to per• 
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Photo courtesy of Boeing Vertol Company 
CH-46s being assembled on the Boeing Vertol production line. The company doubled its Sea Knight produc
tion rate in September 1965. 

form its intended mission, and redesign to accept 
equipment or engines not available when the machine 
was first built. Under the Department of Defense 
designation system, if these modifications were sig
nificant but did not alter the original purpose of the 
aircraft, these variations on the initial design were 
denoted by different letters following the basic model 
number. So it was for the CH--46. The first model 
which Boeing-Vertol built for the Marine Corps was 
designated the CH-46A, and the improved version now 
to be bought was to be the "D" model." 

The new CH-46D incorporated a number of design 
changes, many of them the results of rapidly accumu
lating experience in Vietnam, and it also had a differ
ent engine. An important consideration in the original 

'' In theory, there could have been a CH-46B and C, but, 
as was not uncommon, changes could be proposed ,and a desig
nation assigned and then no aircraft of that designation, or 
possibly only a tes t aircraft, ever built. Some military pur
chasers might accept a modification while others did not. 
Hence, helicopters in the Marine Corps did not always have 
their letter designations in strict sequence, and the CH-46 
jumped from an "A" version directly to the "O." 

If the mission of the aircraft were changed in modification, 
the first letter of its designation, which indicated purpose, also 
changed. The Navy SH-34 series, for inst-3nce, was the same 
helicopter as the UH-34, except the former was modified for 
anti-submarine warfare and the latter as a troop carrier and 
cargo transport. Except for the special equipment for the 
different missions, the two aircraft were almost identical. 

selection of the Vertol entry in the competition with 
Sikorsky had been the fact that the CH-46A had 
transmissions and rotor drive components which could 
be adapted to more powerful engines if they became 
available. By 1964, such engines were being built, and 
on 24 January of that year, the CNO had published a 
new requirement, 14-12 Assault Transport Helicopter 
Medium, which called for an improved helicopter. 
Vertol won the contract for what was to be the CH-
46D. The new model contained an improvement of 
the General Electric T58-8 turbine, the T-58-10 ( or 
"Dash Ten" engine as it came to be called), each one 
of which produced · 150 more horsepower than the 
earlier versions.ao This 12 percent increase of power 
resulted in much better performance in a hover and 
with only one engine operating. 

Another significant change was that, unlike the CH-
46A, on which only the tail rotor adjusted to give 
better visibility on landing, in the new machine both 
the tail and forward rotors automatically corrected for 
changes in speed. As a result, "The field of view dur
ing shipboard operations is significantly improved over 
the CH-46A helicopter." ai New rotor blades had been 
designed which included a cambered-or curved
cross-section instead of the symmetrical design of the 
earlier ones. The new design "expanded altitude/ 
airspeed capabilities . . . and enhances the service 
suitability of the CH-46D." '" Although the new air-
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craft was originally scheduled to be introduced into the 
Marine squadrons beginning in July 1966, service ac
ceptance trials were not started at Patuxent River until 
2 August. 33 The tests, completed on 3 October, con
sisted of "147 flights for 230.2 hours ... including 15.7 
hours of shipboard operations and seven hours of per
formance evaluation with the engine filters installed 
[ which were] required for operations in sand envir
onment."34 The report of the test concluded that "the 
CH-46D offers significant improvements over the CH-
46A," and that "Performance characteristics ... are 
excellent and all performance guarantees were met." 35 

Immediately upon completion of the tests, Patuxent 
River notified the CNO of the results and recom
mended that "the model CH-46D be provisionally ac
cepted for service use:" 3

G 

The Marine Corps and Navy did not plan to send 
"Ds" to Vietnam to replace the "As" already there. 
Instead, as the CH-46Ds were built they would be 
assigned to the additional squadrons preparing to leave 
for the western Pacific and to squadrons in the United 
States which were converting from the old UH-34. 
This decision meant that for some time to come, most 
of the machines in Vietnam would be the original, un
improved "A" version. 

• 

The first CH-46Ds arrived at New River in October 
1966 but were held temporarily in H&MS-26 until the 
transfer of HMM-161 from Vietnam on 19 December. 
Then the helicopters were turned over to this squadron. 
Simultaneously, CH-46Ds were being delivered to the 
squadrons at Santa Ana. With the immediate operat
ing problems of the "A" model apparently solved and 
with the improved "D" version coming into service, 
it seemed at the end of 1966 that the Marine Corps' 
difficulties with the CH-46 series were finally over. 

General McCutcheon Takes Charge 

In June 1966, as the first CH-46 squadrons were 
fully committed to the grinding struggle of combat in 
Southeast Asia, Major General Keith Barr McCutcheon 
was installed as Deputy Chief of Staff (Air) at Marine 
Corps headquarters. He would hold this position for 
the next three and a half critical years. 

Among the thousands of Marines who had partic
ipated in helicopter development in the Corps since 
the mid-1940s, McCutcheon consistently had been in 
the forefront. While he contributed to many areas of 
the Marine air-ground team, he is best remembered for 
his work with helicopters. McCutcheon's road to the 
office of DCS (Air) had been a long, tortuous one . 

, USMC Photo 532036 
Lift capability was greatly increased with the introduction oj the improved CH-46 "D" model. This aircraft is 
pi,cking up supplies for a remote reconnaissance observation post west of Da Nang in 1969. 
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USMC Photo 532042 
Lieutenant General McCutcheon dismounts from his UH-IE on a visit to the 7th Marines during his tour as 
Commanding General, Ill MAF in 1970. McCutcheon often piloted his own helicopter on such trips. Corporal 
Thomas F. Norman, the crew chief, holds the general's flack jacket, while Colonel Edmund G. Deming, fr., the 
7th Marines commander, greets McCutcheon. 

McCutcheon was born on 10 August 1915 in East 
Liverpool, Ohio, a small, economically declining Ohio 
River industrial town on the edge of Appalachia. He 
grew up in East Liverpool and graduated from high 
school there in the grim depression year of 1933. In 
spite of the depression, McCutcheon's father, a physi
cian, had enough money to pay for a college education 
for his son, and in the fall of 1933, Keith McCutcheon 
entered the Carnegie Institute of Technology in near
by Pittsburgh, Pennsylvania. 

At Carnegie Tech, where he majored in manage
ment engineering, McCutcheon soon demonstrated the 
keenness of mind and capacity for work that would 
characterize him thoroughout his life. Besides ranking 
consistently in the upper one-tenth of his class in 
scholarship, he worked on the school newspaper, served 
on the YMCA cabinet, went out for varsity track and 
intramural athletics, joined a fraternity, and was 
elected to several journalistic and scholarly honor 
societies. He also joined his school's Army Reserve 
Officers' Training Corps (ROTC) unit and completed 

the four-year course. The course included, besides 
military tactics and engineering subjects, instruction 
in "Care of Animals and Stable Management"-an 
indication of the condition and sense of priorities of 
the Army at that time. 

The continuing depression, with its resulting limited 
civilian job prospects, combined with a growing inter
est in aviation, led McCutcheon to seek a military 
career. Throughout his college years, he tried to get 
into Army aviation. In 1935, with the help of a Demo
cratic party committeeman from East Liverpool, he 
obtained one of the few appointments then available 
to Army flight school, but he failed the entrance physi
cal examination because of high blood pressure-the 
result, McCutcheon explained, "of finishing a final 
exam period and a slight sickness." 37 

In January of 1937 (his graduation year), after job 
applications to several industrial firms, including Lock
heed Aircraft, brought no attractive offers, McCutch
eon again attempted to enter Army flight school. He 
obtained and passed a second physical examination, 
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and on 15 May 1937 received orders to report to 
Randolph Field, Texas, by 1 July to begin the pre
scribed one-year course of instruction. McCutcheon 
never reported. The Army informed him that, after 
his year of training, he would have no guarantee of a 
commission or of assignment to active duty due to a 
shortage of funds for aviation officers. McCutcheon 
therefore requested that his name be removed from 
the rolls of the July 1937 cadet class. He remained, 
however, on the eligible list for future classes. He also 
accepted a second lieutenancy in the Corps of Engi
neers Reserve. 38 

McCutcheon by this time had a better alternative in 
sight; he had applied for a commission in the Marine 
Corps. The Marine Corps McCutcheon hoped to enter 
consisted of less than 20,000 officers and men in 1937, 
but it possessed a reputation for valor and an aura 
of glamor gained in World War I and in Caribbean 
and Asiatic interventions. Most attractive from Mc
Cutcheon's point of view, the Marine Corps had air
planes-in 1937, 102 of them, flown and maintained 
by an aviation establishment of 140 officers, 15 war
rant officers, and 1,117 enlisted men. In these depres
sion years, the few openings for junior officers in the 
Marines usually were over-subscribed by applicants, 
many of them young men like McCutcheon of excep· 
tional ability, who turned to the military for lack of 
other opportunit\es. This situation permitted the 
Marine Corps to pick and choose only the best, pro· 
ducing one of the most brilliant generations of offi
cers in the Marines' history. One of those chosen was 
Keith McCutcheon. 

On 7 June 1937, McCutcheon took his Marine Corps 
physical examination at the Philadelphia Navy Yard. 
He failed it. Again, high blood pressure-the result of 
a recent illness and of overwork preparing for exami
nations-threatened to end his military career before 
it began. But, as he had with the Army Air Corps, 
McCutcheon persisted. He appealed for, was granted, 
and passed a second examination. On 12 August, he 
was appointed a second lieutenant, USMC, "revocable 
for two years from the 1st of July 1937." He immedi
ately resigned his Army reserve commission and, on 16 
August, reported to the Marine Barracks in Phila
delphia for duty and instruction at the officer's Basic 
School. 39 

After graduation from The Basic School, McCutch
eon, assigned as an infantry officer to the Marine de
tachment on the carrier USS Yorktown (CV 5), con
tinued his effort to get into aviation. In September 
1938, he applied for Marine Corps flight training and 
was turned down. He tried again in January 1939 and 
was informed that no vacancies in the training pro· 
gram existed but that his "preference for this assign-

ment has been recorded for future consideration." 40 

In June of that same year, an unexpected vacancy oc
curred in the flight class scheduled to begin at Pensa
cola on 1 July, and McCutcheon at last obtained his 
desire. He was ordered to Pensacola to begin pilot 
training. On 3 July 1940, he was designated a naval 
aviator and assigned to Marine Observation Squadron 
1 at Quantico.41" 

McCutcheon spent a year with the squadron, serv
ing on board carriers and at Guantanamo and San 
Juan, Puerto Rico.· Then he entered further aviation 
technical training. In September 1941, the Marine 
Corps sent him to the postgraduate aeronautical engi
neering school at the U.S. Naval Academy. Mc
Cutcheon graduated from this school-typically, num
ber one in his class-in May 1943. He spent the sum
mer touring military and civilian aircraft plants to 
learn production and design techniques, and in October 
he began graduate work at the Massachusetts Institute 
of Technology. Nine months later, he received his 
Master of Science degree. 

In September 1944, McCutcheon, now a lieutenant 
colonel, became operations officer of Marine Aircraft 
Group 24, located on Bougainville in the Southwest 
Pacific. MAG-24 the following month was assigned to 
provide most of the close air support for the Army in 
the planned invasion of the Philippines. Lieutenant 
Colonel McCutcheon received the job of developing 
the procedures for coordinating Marine air and Army 
ground forces. This promised to be a difficult task. 
Marines long had experimented with close air support 
of ground troops, but no complete doctrine had yet 
been worked out. What systems the Marines had de
veloped were oriented toward support of beachhead 
assaults involving large Marine forces in restricted 
areas rather than toward supporting units of a differ
ent service in mobile, wide-ranging land operations. 

McCutcheon later recalled that he and his staff were 
"completely unprepared" for their mission. "Efforts 
were made immediately to assemble all the available 
literature on the subject," he continued, "but it became 
clearly apparent that the existing instructions were 
published piecemeal in many forms and much of the 
data was contradictory." 42 

Using as much as they could of the existing doc
trine and information and drawing on their own ex
perience and ingenuity, McCutcheon and his group 
drew up a new, detailed doctrine. McCutcheon's sys
tem was based on the principle that "close air support 
is an additional weapon to be employed at the discre
tion of the ground commander." 43 Once the concept 
and instructions had been approved, McCutcheon 

* Later redesignated Marine Observation Squadron 151. 
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supervised the training of both Marines and Army 
personnel in how to put them to use, and during the 
offensive in the Philippines he helped direct their im
plementation. The system proved successful in the cam
paigns for Luzon and Mindanao. For his part in de
veloping it, McCutcheon was awarded the Legion of 
Merit by Admiral Thomas C. Kinkaid, Commander of 
the Seventh Fleet.4

'
1 McCutcheon's plan for controlling 

close air support constituted a significant contribution 
to the development and refinement of air-ground co
operation." Had he accomplished nothing else in the 
Marine Corps, this achievement alone would have 
made him a major figure. 

To the keen analytical mind which could produce 
an air support doctrine, McCutcheon added personal 
courage. In April 1945 he participated in an exploit 
that won him a Silver Star medal from the commander 
of the U.S. Army X Corps. Due to its nature, the feat 
remained classified and was not widely known at the 
time. The citation gives the details: 

For gallantry in action against the enemy in the 
vicinity of Malabang Field, Mindanao, Philippine 
Islands during the period 12 April 1945 to 17 April 
1945. Prior to the landings on Mindanao information 
was received which indicated a possible change in the 
tactical plans. Lieutenant Colonel McCutcheon volun
teered to fly to the Malabang Airfield that had just been 
reported seized by a small guerrilla force. He arrived 
at the Airfield five days prior to the landings of Ameri
can forces. During the ensuing five days, from positions 
within close range of enemy machine gun and mortar 
fire and with utter disregard for his own safety, he re
ported the situation to the landing force afloat, briefed 
pilots and supervised the direction of air strikes. His 
accurate information transmitted to the task force com
mander afloat enabled the formulation of amended plans 
and resulted in an unopposed landing on Malabang 
Area. Lieutenant Colonel McCutcheon's unselfish de
votion to duty, disregard for his personal safety, and 
outstanding performance of hazardous duty in the face 
of the enemy contributed greatly to the successes at
tained .... ' 5 

,:, For additional information, see Robert L. Sherrod, History 
of Marine Corps Aviation in World War II (Washington: 
Combat Forces Press, 1952) and George W. Garand and 
Truman R. Strobridge, Wes tern Pacific Operations: History of 
U.S. Marine Corps Operations in World War II, Vol. IV 
(Washington: Historical Division, HQMC, 1971). 

General Vernon E. Megee, USMC (Ret), who command
ed all Marine air support control units with the Pacific 
Fleet in 1945, notes that McCutcheon's system had little direct 
application to amphibious operations and that, "Development 
of air support control for the latter type of operations began 
with Peleliu .and continued through lwo Jima and Okinawa. 
Thus the latter development was more or less contemporane
ous with what occurred in the Philippines." (Megee Com
ments) 

By the end of the war, McCutcheon also had won a 
Distinguished Flying Cross and six Air Medals for his 
exploits. On his return to the United States in Novem
ber 1945, he was assigned as an instructor in the Avi
ation Section of the Marine Corps Schools at Quantico 
and then, less than a year later, to the Bureau of Aero
nautics at the Navy Department in Washington. At 
the Bureau of Aeronautics, where he remained until 
December 1949, McCutcheon became deeply involved 
with the guided missile and pilotless aircraft programs. 
During this assignment, from April to October 1947, 
he had the additional duty of Marine Corps aide to 
the White House. He also took on another title-that 
of husband. On 1 November 1947, the 32-year-old, 
highly decorated aviator was married to Marion P. 
Thompson from East Liverpool. 

McCutcheon had been associated with the earliest 
development of helicopters as an aviation instructor 
in the Quantico schools, but not until July 1950 did 
he begin officially flying them. Ordered back to Quan
tico to take command of HMX-1, McCutcheon took 
transitional helicopter training with the Navy's Heli
copter Squadron 2 at Lakehurst, New Jersey. Always 
a superior student, he completed the course "in the 
shortest length of time the Navy had recorded up until 
then." He assumed command of HMX-1 on 17 August 
1950. With his new command, McCutcheon "inherited 
an experiment which had significant effect on . . . 
helicopter operations in Vietnam-firing a cockpit 
controlled 2.36-inch rocket from the side of the heli
copter." ,,., In addition, "bombing from the helo was 
also evaluated as the HRP-1 (early Piasecki transport 
helicopter) dropped externally carried bombs from 
8,000 feet." 46 *"" 

In December 1951, the now Colonel McCutcheon 
was ordered to Korea to take command of the recently 
deployed HMR-161. He continued to develop new 
tactics and techniques and to lead his squadron in com
bat assaults until 5 August 1952. For his service in 
Korea, he was awarded his second Legion of Merit and 
four more Air Medals. On his return to the United 
States he was almost immediately ordered to Frank
furt, Germany, where he served successively as Opera
tions Officer; Assistant Chief; and later Chief, Opera
tions Branch, J-3 Division at the headquarters of the 
United States European Command. May 1954 saw him 
back in the United States where he was assigned as 
Chief, Air Section, Marine Corps Equipment Board, at 
Quantico. 

* '' Not to be confused with later experiments with "Bull pup" 
missile firings from a UH-34. 

* ** For additional information on developments of the 
period, see Rawlins, Marines and Helicopters 1946-1962, 
passim. 
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Three years later, he reported to New River as the 
commanding officer of MAG-26, where he remained 
until June 1959. This was a particularly productive 
time for him in the development of helicopters, as he 
was constantly devising new techniques, developing 
tactics for the UH-34 and "Deuce," and reorganizing 
the units and equipment of the helicopter group. A 
tour as a student at the National War College in Wash
ington followed, and after graduation, in July 1960 he 
reported to HQMC first as Assistant Director of Avia
tion, and then-as a colonel-as the Director, in Sep
tember of that year. 

The next spring he was promoted to brigadier gener
al and assumed command of the Hawaii-based 1st 
Marine Brigade. He and his family remained in 
Hawaii after this tour and he joined the staff of the 
Commander-in-Chief, Pacific, as Assistant Chief of 

Staff for Operations. During this assignment, he par
ticipated in the escalation of the war in Vietnam, and 
helped define clear-cut responsibilities for the conduct 
of combat air operations involving the Air Force, Navy, 
and Marine Corps. For exceptionally meritorious serv
ice from 1963 to 1965 he was awardeq. his third Legion 
of Merit. 

Ordered to Vietnam in June 1965, McCutcheon com
manded the 1st Marine Aircraft Wing and served as 
Deputy Commander, III Marine Amphibious Force, 
earning his first Distinguished Service Medal. He re
ceived his major general's stars in January 1966 while 
still in Vietnam and six months later went to Washing
ton, D.C., to begin work as Deputy Chief of Staff 
(Air). This, the longest assignment of his career, 
would tax to the full McCutcheon's resources of char
acter and aviation knowledge and experience. 



CHAPTER EIGHT 

TWO SEPARATE ROLES FOR THE UH-IE 

Expansion and Shortages 
When Colonel Reusser accepted the first UH-lE at 

the Bell plant on 21 February 1964, the Marine Corps 
planned to equip each of the three VMO squadrons in 
the active forces with 24 aircraft for observation and 
assault support roles. It had been hoped that the Vl\,10 
squadron in the Organized Reserves could be similarly 
equipped, but approval had not been gained. Even as 
the first helicopters were arriving at New River and 
Santa Ana, a controversy was smoldering as to their 
proper employment. The roots went back to the dis
agreement between General Shoup and General Sne
deker as to whether the combined observation and 
assault support roles required both a fixed-wing air
craft and a helicop,ter, or if the UH-lE could perform 
both missions. At the time of the dis,agreement, General 
Shoup had prevailed, and only the UH-lE was pro
cured, but in 1965 he no longer was Commandant. 

In July of that year, Major General Louis E. Robert
shaw, DC/S (Air), presented a briefing to the annual 
general officers' symposium in which he outlined a 
different program. A new fixed-wing aircraft, much 
like that recommended by General Snedeker, was under 
study. The OV-lOA, a "two-seat, twin engine, light 
armed reconnaissance aircraft," he reported, "has been 
proposed for introduction into each of our observa
tion squadrons, including the organized Marine Corps 
Reserves." Though i:he Secretary of Defense so far 
had withheld approval of the OV-lOA-which was a 
joint project of the Army, Air Force, and Navy/ 
Marine Corps-the general remained optimistic. "We 
plan for the OV-lOA to be operational commencing in 
FY-68. Each VMO squadron will be equipped with 18 
OV-lOAs, and the number of UH-lEs cut in half to 
only 12." The result would be that the three active 
duty and one reserve VMOs would be equipped with a 
total of 72 OV-lOA fixed-wing aircraft and 48 UH-lE 
helicopters.1 

Another factor influenced the enthusiasm for the 
OV-lOA. SHUFLY had been operating over three 
years, and the buildup of Marines in Vietnam had 
occurred only four months before the general spoke. 

There was a rising clamor for armed helicopters and 
the opponents and proponents of the concept were 
busily defending their relative positions. General 
Robertshaw told the assembled generals, "We need 
this aircraft [the OV-10] to provide close-in escort 
caparbility to transport helicopters, especially during 
operations in rough terrain and conditions of reduced 
visibility." Assuming that the Secretary of Defense 
approved the purchase, "we could expect to see the 
OV-lOA in the Fleet Marine Force by the end of 
FY-68." In the meantime, he concluded, "we will con
tinue to rely on the A-4s and UH-lEs to do the job." 2 

In early October of the same year, General Krulak 
urgently requested that another VMO squadron be 
activated for deployment to Vietnam no later than 
April 1966. General Greene answered reluctantly that 
the only way to meet the requirement in time ~as to 
mobilize the VMO from the reserves. The squadron 
was equipped with OH-43s which were hardly con
sidered ideal. The only other possibility was to obtain 
the approval of the Secretary of Defense to commission 
a fourth squadron in the active forces, but such an 
effort would entail "a lead time which would be much 
greater." 3 Under normal circumstances, such an in
crease in the number of squadrons within the Marine 
Corps, without an offsetting decrease in fixed-wing 
units, would be a long and arduous process spanning 
several years. The war in Vietnam, however, was rapid
ly demonstrating that the fall of 1965 and the spring 
of 1966 were not normal times. 

Major General William R. Collins had been overall 
commander of the Marines during the initial landings 
in 1965 at Da Nang and subsequently was assigned as 
Assistant Chief of Staff, G-3 at HQMC. In July 1966 
he was able to announce that the Secretary of Defense 
indeed had approved the request of the Marine Corps 
to activate, not one, but two additional observation 
squadrons. He added a note of caution, for the units 
were only "Vietnam temporary add-ons" and not a 
part of the permanent peacetime Marine Corps.4 At 
the conclusion of the war, they probably would have 
to be disbanded. General McCutcheon, at the same 
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USMC Photo Al92655 
UH-lEs at Fire Support Base CUNNINGHAM during Operation DEWEY CANYON in northern I Corps in 
1969. Without guns, the UH-IE was an excellent observation aircraft, but it often was diverted to other missions, 
as here supplying a remote firebase. 

time, went on to say that under currenit plans "one of 
the squadrons will form next month [August] and 
deploy to WestPac in two 12-plane increments in De
cember and March. The other will form in January 
and remain on the west coast" at MCALF Camp 
Pendleton to train additional pilots.5 

Approval of the new units did not instantaneously 
create more capability. Additional aircraft had to be 
supplied and the Marine Corps already was short of 
UH-lEs as the result of the attack on Marble Moun
tain. In March 1966, although authorized a total of 76 
UH-lEs in the operating units, it had only 58. To 
alleviate the situation, the Marine Corps that month 
attempted to borrow UH-lBs from the Army.G The 
Army had none to spare, for it had found its UH-1 
series to be well suited to combat as a light troop trans
port and for its increasing numbers of gunships. 
Though Bell was straining to meet the demands for 
more helicopters, the shortage in the Marine Corps 
continued. The addition of the two temporary squad
rons compounded the problem. Colonel Alan J. Arm
strong, who filled the two-mo11Jth gap between the 

departure of General Robertshaw as DC/S (Air) on 15 
April and the arrival of General McCutcheon on 15 
June, continued to press for the loan of Army UH
lBs. A week after General McCutcheon took over his 
new duties, he was able to write that the Secretary of 
the Army finally had agreed to transfer 20 helicopters.' 
The Secretary of Defense approved the decision on 12 
July.s 

Since the Army version had no rotor brake, it was 
only marginally suitable for shipboard operations. The 
helicopter forces in Vietnam had first priority for am
phibious vertical assaults, so it was necessary that they 
be equipped with the Marine Corps design. All of the 
Army aircraft were delivered to New River, releasing 
UH-lEs for transfer to the Pacific area. While they 
reduced the amphibious assault capability of the 
FMFLant forces, the UH-lBs without rotor brakes 
were better than nothing. Ten of them arrived in 
August and 10 more in January 1967.9 

As the impact of ·the war became more apparent, it 
was obvious that the Marine Corps would require addi
tional UH-lEs to meet its needs. A supplemental bud-
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get request for FY-66 included a total of 108 aircraft. 
To compensate for the combat losses, 28 were desired. 
An additional 45 were destined for the two new squad
rons, and hopefully, 35 more could be procured to 
begin outfitting the organized reserve units. Only 59 
were approved, with none for the reserves and only 31 
for the add-on squadrons.Io These were not enough. By 
May, the Secretary of the Navy had approved switch
ing funds from other prngrams so that the parts requir
ing long manufacturing processes for 27 more UH-lEs 
could be ordered.II In July, Congress approved the 
actions and full procurement of the 27 helicopters was 
authorized. Simultaneously, VMO-3 was commissioned 
on schedule at MCALF Camp Pendleton on 1 August 
under the command of Major Francis R. ("Frank") 
Murray. The first detachment of 12 UH-lEs departed 
California for Vietnam on 9 December. A week later, 
Major Kyle W. Townsend assumed command and on 
17 December, he left with the rest of the squadron. 

On the same day that Major Townsend took over 
VMO-3, 15 December, VMO-5, under the command 
of Lieutenant Colonel Donald K. Tooker, was formed 
out of the nucleus of a small training subunit which 
had been operating at Pendleton, nominally as a part 
of HMM-462. The new squadron continued to serve 
as a training unit for UH-IE pilots and crews until 
Maiich 1968. 

Guns or Eyes? 
By the end of June 1967, the equivalent of the Ma

rines' entire peacetime helicopter observation forces 
were committed to combat in Vietnam. Three squad
rons, VMOs-2, -3, and -6 had a total of 68 aircraft 
assigned.I 2 Even this many could not meet the require
ments, for the versatile UH-IE was being subjected to 
two different, and often conflicting, demands for spe
cific missions. 

In July, General Krulak returned to Washington to 
report on the progress of the war. He brought with him 
some startling statistics. He displayed a chart which 
gave the type of missions being flown in Vietnam by 
the UH-lE from July 1966 through June 1967. 

UH-IE Task Performance is 

July '66-June '67 

Admin/liaison 
Tactical Air Controller (Airborne) 
Casualty Evacuation 
Command and Control 
Search and Rescue 
Reconnaissance 

5,579 
1,086 
1,109 
1,099 

116 
1,756 

Total 10,745 

He then announced some shocking information. In 
addition to the flights he had listed, another 19,597 
missions-almost two-thirds of the grand total-had 
been flown as armed helicopters, a role for which the 
UH-IE had never been designed for the Marine 
Corps.14 

His analysis of the problem of the armed helicopter 
was a classic-and typical--example of his perception: 

I believe our VMO has not been optimally used. Its 
function has been altered, in part from predominantly 
observation, command, control and liaison to the role of 
the attack aircraft; that is to say, 2.75-inch rocket and 
machine gun close air support. 

You can see from the data [on his chart] that the 
commanders were largely denied the eyes which are so 
urgently needed over the jungle environment of much 
of Vietnam; denied the eyes that were provided them 
for the purpose, while the bulk of the sorties were in 
the armed role. 

He then continued: 

How did it come about? We all share some of the 
responsibility. We probably put too many rocket pods 
on the little aircraft and thus unconsciously encour
aged their misuse. The close physical association of the 
VMO personnel and the personnel of the ground unit 
often generated ,ad hoc arrangements, which went around 
the existing tactical air request doctrine. There were 
some [commanders] reluctant to invest deeply in on
station [fixed wing] close air support because of the 
obvious cost. This, of course, diminished responsiveness. 

The heavy demand for the [fixed wing] air support 
and the distances sometimes involved, often generated 
further delays, further reduction in responsiveness and 
further encouragement [of the ground commanders] to 
turn to the armed helo as .a more responsive weapon. 

And then there is the undeniable fact that the armed 
helicopter has a useful capability in conditions of poor 
visibility, plus a favorable morale effect on our own 
people. And finally, the absence of heavy resistance has 
often allowed ns to get away with the use of the heli
copter in this role. (But this is not always true. During 
Operation PRAIRIE, for example, we had a brief brush 
with a .50 caliber environment and had 4 helicopters 
shot down in two ·days.)'" 

He went on to state his opinion that a helicopter
even large, heavily armed, and armored ones capable 
of speeds over 200 knots such as the experimental air
craft the Army was developing-"would not survive in 
a high resistance environment." In case any of the 
assembled general officers had missed the point, Gen
eral Krulak brought up another example of what he 
considered was the misuse of the UH-IE: 

Akin to the observation problem is the forward air 
controller problem. Of our close and direct support 
attacks, which are delivered under a forward air con
troller (FAC), well over half are run by a U.S. Air 
Force forward air controller, airborne in a U.S. Air 
Force airplane. Why? Not because we do not have the 
FA Cs. We do have them and they are good ones. But 
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USMC Photo Al49377 
Another role for the UH-IE. Marines rappel from a 
Huey at Camp Pendleton in April 1970. 

mostly they are sitting at a battalion command post, in 
the image of Korea or World War II, where ... they 
cannot see to do their job any more than half the time. 
They are not elevated in an aircraft where they can see, 
because the aircraft have not been available. We have a 
small number of 0-ls ... and we are getting the 
OV-lOA. Here again the UH-IE can do the job-if it 
is made available and we are thus brought back to the 
-less than optimal use of our VMO capability.10 

General McCutcheon echoed General Krulak's 
thoughts, but had some encouraging news. "The 
observation aircraft situation has improved somewhat 
in the past year," he reported at the same conference 
to which General Krulak had spoken. "We are almost 
in a position to return the 20 Army UH-lBs we bor
rowed." Over 70 percent of all the Marine Corps UH
ls of either type were deployed to Vietnam where they 
"proved so useful in the utility, liaison, administrative 
and gunship escort roles that they were often pulled 
away from their observation mission." Assistance was 
on the way, however, as "we are counting on North 
American's OV-lOA, recently named the 'Bronco,' to 
help us in the observation and helicopter escort mis
sions." Unfortunately, "The airplane's schedule slip-

ped in service test because of engine and control 
troubles." In spite of the difficulties in the twin-engine 
turbo-prop aircraft, he planned that "the first Marine 
OV-lOs will go to Pendleton in November and will 
deploy in May 1968." 17 

Until the OV-lOs could be sent to Vietnam, other 
expedients would have to be found to support the 
observation requirements. Attempts were made to con
vert the ubiquitous UH-34 into an observation heli
copter, but the attempts failed because the machine 
simply was not designed for the mission.* A more 
promising alternative was to reactivate some old, small, 
fixed-wing, Cessna-built O-ls-the same type of air
craft which had been assigned to the original SHUFLY. 
Ten machines, the entire inventory left in the Navy, 
were hurriedly pulled from storage in the fall of 1966 
and shipped to Vietnam. Even though parts were scarce 
and the Commandant remained concerned over the 
supply problems, the aircraft made a valuable addi
tion to the aviation forces in Vietnam.18 The 0-ls were 
so useful that General McCutcheon began negotiations 
with OSD "to borrnw enough 0-ls to keep 1st MAW 
up to an operating level of 12 until the OV-lOs de
ploy." 19 He eventually was able to obtain the aircraft, 
which remained in service until the fall of 1969. 

Reorganization 

General Krulak and General McCutcheon had identi
fied the problems created by the UH-lEs spending the 
majority of their flight time in the role of an armed 
escort. Finding a solution, however, proved a complex 
and lengthy task. General McCutcheon observed in 
July 196 7 that as : 

... a direct result of our experience in Vietnam ... 
we know that the VMOs, with 24 UH-lEs each, do not 
have enough helicopters to meet the demands for both 
observation and administrative-liaison-utility missions.'° 

A year later, he was still lamenting that "Vietnam 
has proven that we do not have enough small heli
copters for all of the tasks that Marine ingenuity can 
devise." 21 Any major change in the makeup of the 
Marine Corps required a lengthy process of review in 
the Department of Defense and Congress, so in 1967 
McCutcheon could only repeat that "If there is any
thiner that we have learned in Vietnam, it is that we 
need light helicopters and many of them. One squad
ron per [division-wing team] is completely in
adequate." 22 With the introduction of the OV-10 into 
the VMO squadrons, which was scheduled for the sum
mer of 1968, "The VMOs will drop to 12 UH-lE 
each and the shortage will be compounded,'' he wrote.23 

* See Chapter 1. 
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USMC Photo A26723 
An OV-I0A flies over the countryside near Da Nang 
in 1970. This long-awaited aircraft took over some 
of the reconnaissance and tactical air control missions 
previously performed by the UH-IE. 

The ever-resourceful General McCutcheon had 
evolved two plans to strengthen the UH-IE program. 
First he proposed that the 12 aircraft deleted from 
each of the squadrons when the OV-lOA became opera
tional, and the aircraft approved for the two temporary 
"add-on" squadrons, be combined "to form a light 
helicopter squadron for each wing." Second, he wanted 
to procure helicopters which were specifically designed 
as armed escorts and assign 12 of them to each of the 
'MOs, replacing the rest of the UH-lEs. 

The VMO would then have gunships ... and OV-lOA 
and the pure observation, Tactical Air Controller (Air
borne) (TACA), and helicopter escort mission. The 

HMLs (Helicopter Marine, Light) would have 24 
straight UH-lEs each and would pick up the utility, 
administrative tasks."' 

The general was optimistic about the program "Be
cause it uses the UH-IE already on hand and requires 
such modest procurement we think this proposal stands 
a good chance of approval." 25 The Secretary of De
fense agreed with the arguments "but only on a tempo
rary basis." When the Marine Corps requested that he 
reconsider the decision and include the three squad
rons as part of the permanent peacetime force the Sec
retary of Defense refused. The units were to remain 
only as temporary ones, General McCutcheon reported 
in July 1968, and the Office of the Secretary of De
fense had stated that "we do not need HMLs" at all 
when the war in Vietnam was over.26 

Though the issue was not resolved at the time, Gen
eral McCutcheon lost no time organizing the three 
temporary squadrons. On 15 March 1968, HML-267 
was formed at Pendleton under the command of Lieu
tenant Colonel Phillip P. Upschulte, followed a week 
later by HML-367 at Phu Bai in Vietnam under Lieu
tenant Colonel Glenn R. Hunter. The final commission
ing was that of HML-167 at Marble Mountain with 
Major Robert C. Finn taking command on 1 April. 

As part of the reorganization, the two wartime "add
on" observation squadrons, VMOs -3 and -5, disap
peared from the rolls of Marine Corps units. Their 
personnel were absorbed by the new HMLs. The Ma
rine Corps continued to press for inclusion of the new 
units in the permanent forces, and subsequently suc
ceeded in this effort. 



CHAPTER NINE 

THE CH-53 ENTERS THE WAR 

A New Role for the Sea Stallion 

The CH-53 had been designed as an amphibious 
vertical assault helicopter, but by early 1966, as it 
entered final testing, a new and urgent role was being 
considered for it: that of a flying crane. Helicopter 
designers long had dreamed of constructing a "flying 
crane," a machine which could lift more than its own 
weight. Igor Sikorsky had envisioned such an aircraft 
in 1948 when he had predicted that helicopters with a 
gross weight of 50,000 pounds and a lifting capacity of 
half that figure could be designed in the near future. 1 

Until the advent of the turbine-powered helicopter, 
however, the building of a true flying crane had been 
impossible. 

While a single large aircraft seemed beyond the 
range of possibility during the 1950s, many experi
ments had been made with hooking together two, three, 
or even more helicopters to lift single heavy loads. The 
Marine Corps pioneered the "multiple lift" concept in 
1954 by using two HRS helicopters attached to the load 
by long cables. To counteract the weight being carried 
between them, both aircraft had to fly in a steep bank 
to avoid being pulled together. Although heavy loads 
could be lifted, the flying proved extremely hazardous 
and the project was dropped. 2 

Vertol had made early studies of the same type of 
multiple helicopter lifts, and by the mid-1950s had 
concluded that a satisfactory procedure could be 
worked out using light-weight but rigid beams between 
the aircraft. In 1957, the company received a contract 
from the Army Transportation Research and Engineer
ing Command to study further possible designs and 
techniques. In the final recommendation of this study, 
Vertol proposed a "multilift system composed of equal 
sized beams ... with a single beam for two helicopters, 
three for three helicopters, four for four, and so on." 3 

This study led to another contract in 1958 to construct 
the beams and flight test two-, three-, and four-plane 
hitches. Tests of this system with two aircraft revealed 
that as the aircraft entered ground effect on takeoff or 
landing, their rotor wash intermingled, creating an 
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unstable condition similar to hovering in a gusty wind. 
Mo,re serious, if the load began to sway for any reason, 
it set up a similar motion in the helicopter. This diffi
culty could not be overcome, and the contract was can
celled on 12 February 1959. Vertol continued its ex
periments and tried without success to interest the 
M!ILI"ine Corps in using the system with the YHG-lA 
(which became the CH-46). 

The war in Vietnam revived interest in a multiple
lift system, and indeed in flying cranes in general, for 
use in retrieving aircraft shot down in enemy territory. 
During the Korean War, in 1951, Marines on several 
occasions used helicopters to retrieve other helicopters 
downed close to Communist lines. These lifts involved 
almost total dismantling of the damaged aircraft and 
the carrying of different portions by different helicop
ters.4 During the years after Korea, the use of helicop
ters as cranes to retrieve other helicopters continued 
to be limited by the small lift capability of the avail
able machines. With the "Deuce," more retrievals were 
possible, but for most aircraft, unless conditions were 
absolutely perfect, extensive stripping had to be accom
plished before they could be lifted. For the UH-34, for 
instance, either a combination, or all, of the main 
rotors, the main transmission and rotor head, the 
engine, or the tail pylon had to be removed before the 
aircraft could be retrieved with any degree of certainty 
by the "Deuce." 

The war in Vietnam offered no time for this lengthy 
process. In Korea, where there had been a fixed front 
line, most damaged helicopters managed to land in 
American-held territory; but in Vietnam most came 
down in areas easily reachable by the Viet Cong, who 
found downed aircraft lucrative targets. Even if securi
ty forces-made up of troops urgently needed else
where--could guard the aircraft as it was being strip
ped, the VC would make every effort to stop the re
covery, as Lieutenant Costa had found out in his at
tempts to retrieve a UH-34 with a "Deuce." It was 
natural, therefore, for the Marines to explore the possi
bility of using their new heavy helicopter, the CH-53, 
as a flying crane. 
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A Helicopter Retriever 

On 7 January 1966, Colonel Alan J. Armstrong, 
then assigned as Assistant DC/S (Air), wrote a letter 
to the CNO recounting the conditions existing and 
those that could be anticipated in the future. "A need 
exists," he said, "in the Republic of Vietnam for a 
helicopter capable of retrieving helicopters or light air
craft downed as the result of enemy action or aircraft 
malfunctions•." He pointed out that in combat "Re
trieving downed aircraft in a minimum elapsed time is 
an operational necessity; failure to do so may result in 
loss of downed aircraft." Even though the planned 
deployment of the CH-46A would provide "an en
hanced retrieval capability as well as an improved 
heavy external lift" to assist the over-worked "Deuces," 
"specific information as to procedures, performance 
data and preparation of the downed aircraft has not 
been generated to date." 

Armstrong requested that testing be completed in 
three phases. The first, to be completed by 1 April, was 
to determine the methods for the CH-46A to lift the 
UH-34 and UH-IE. The second step was to evaluate 
the CH-53 to lift the CH-46 plus the two smaller air
craft. He asked that this project be completed within 
the next five months. Finally, tests were to be run on 
retrieving a CH-53 with another CH-53. The dates 
were "based on firm CH-46A deployment dates and," 
in one of the first inklings of future plans for the 
CH-53, "possible early deployment of the [heavy 
helicopter J to provide a retriever capability for the 
CH-46A." 5 

As Colonel Armstrong was writing, the CH-53 was 
still undergoing testing at Patuxent River prior to 
introduction of the helicopter into the Marine Corps 
squadrons. The evaluation as a retriever was incor
porated into the normal testing routine. On 16 May, 
a CH-53 was assigned to begin the project.6 The next 
week a UH-IE was successfully lifted into a hover. 
The day after, on 24 May, a "dud CH-46A ... weigh
ing ll,217 pounds" was lifted with the retriever carry
ing a full fuel load. 7 Two more tests were completed in 
the next two days. One carried the UH-IE in forward 
flight at a speed of 100 knots, by utilizing two drogue 
parachutes to stabilize the load. The same demonstra
tion, only with a CH-46, was completed on 26 May. 
At the conclusion of the initial tests, the "Preliminary 
performance data ... indicates the CH-53A with its 
present engine, the T----64---GE-6, to be an acceptable 
retriever of the UH-34D and UH-IE aircraft, but only 
marginally acceptable as a CH-46A retriever." 8 

Additional lifting capability was needed. While an 
improved engine, the T-64--GE-12 (Dash-12), was 
scheduled to be installed in the CH-53, it would not be 

available until Fiscal Year 1968, too late for the first 
planned deployment. In March, as preparations were 
underway to begin the retrieval demonstrations at 
Patuxent River, Major General Robertshaw, DC/S 
(Air), had decided that an "emergency helicopter re
covery capability was to be deployed as early as air 
crews and maintenance training can be accomplished 
subsequent to the August 1966 CH-53 deliveries." 9 A 
detachment of three or four aircraft from HMH-463 
at Santa Ana was to be sent to Vietnam. Target date 
was 1 November. There was no possibility of having 
the Dash-12 engines ready by then. 

There was, however, another alternative. The rated 
2,850 horsepower of each of the engines installed was 
a guarantee that all engines would produce that much 
as a minimum. Slight variances in the manufacturing 
process created a situation in which some engines 
could produce more. The exact power of each indi
vidual engine being delivered from the production line 
could be established only by operating the engine in 
a test stand. On 3 June, as soon as the preliminary 
results of the retriever evaluation were known, Gener
al Greene approved a letter to the Naval Air Systems 
Command "requesting utilization of increased shaft 
horsepower ( 3080 maximum . . . vice current 2850) " 
for the CH-53A's engines.10 

Initially it appeared that speedy approval would be 
obtained. General McCutcheon, who had returned to 
the position of DC/S (Air) on 16 June, reported the 
first week in August: 

To improve lift capability of four CH-53As de
ploying to Southeast Asia . . . selected T-64 GE-6 
engines will be installed. These selected production 
engines average 200 horsepower each greater than the 
minimum specification engines.11 

In addition, NavAirSysCom was to provide these 
selected engines on a continuing basis to bridge the 
gap between the T-64-GE-6 and the improved engine, 
the T-64-GE-12. "His optimism was short lived, for 
Rear Admiral Allen M. Shinn, Commander of NavAir
SysCom, refused approval of the request. His basis 
was that minor modifications were to be incorporated 
in the Dash-6 the summer of next year and that the 
Dash-12 engines should be ready in early 1968. 
Neither date came close to meeting the requirements 
of the Marine Corps. 

General Greene and General McCutcheon were not 
to be thwarted. "On 27 October 1966, a letter was 
sent to CNO strongly repeating the increased power 
requirement for the CH-53A and advocating that an 
emergency, time-limited, higher horsepower rating be 
provided by 1 December 1966." 12 Rear Admiral 
Robert L. Townsend, who had replaced Admiral Shin
ner in September, was overruled. "The Naval Air Sys-
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terns Command authorized the Marine Corps to desig
nate and operate eight CH-53As for helicopter retriev
al missions," General McCutcheon could report on 12 
December. He continued that the General Electric en
gines "have been hand .pfoked to provide in excess of 
3000 shaft horsepower','' and, "moreover, these selected 
engines have been,g'~anted an emergency time-limited, 
higher horsepower envelope in which they may be 
operated." 1 3 

<f He went on to write that the CH-53As: 

Will initially complement and eventually replace the 
obsolescent CH-37 'Deuce.' 

These CH-53As, which will be used primarily as air
craft retriever vehicles, have been provided additional 
engine horsepower so that the ambient conditions of 
RVN will not hinder retriever missions. This 3800 
pounds of increased lift performance will enable recovery 
of the CH-46 and lighter helicopters intact on a 100 
degree day at sea level or an 86 day at 2000 feet.u 

The improvements allowed the CH-53A to "recover 
all USMC helicopters in RVN except itself, without 
the requirement of prior stripping." 1 5 ** By December 
the retrieval testing at Patuxent River had been com
pleted and "the results, techniques, and necessary 
hardware to accomplish retriever missions have been 
issued to the fleet for both rotary and fixed-wing re
covery." General McCutcheon could conclude, on 22 
December, that "The current helicopter retriever re
quirement has been solved by the introduction of the 
CH-53A with increased power into RVN." 10 It was a 
welcome Christmas present for all Marines involved. 

Other Modifications 

The specifically selected engines were not the only 
changes in the CH-53 which were being made during 
the busy summer and fall of 1966. Three additional 
ones were the direct result of the experience in Viet
nam. Armor was to be added to critical areas of the 
engines and controls. The installation had been pro
grammed in 1965 and would "be installed prior to 
introduction of these aircraft into Vietnam." 17 As 
General Krulak had pointed out in the case of the 
UH-34 and CH-46 armoring, there was a significant 
loss of lift. He wrote in December 1966 that the CH-
53s would be "tasked primarily for transport of sup
plies and equipment and they are not regarded as 
primarily an assault, reconnaissance, evacuation, or 
observation aircraft. It is noted, however, that the lift 
capability . . . will be reduced at least 610 pounds 

" At higher horsepower the turbines create higher tempera
ures in the burning chambers and on the turbine. To prevent 
damage, the amount of time the engine could be operated at 
the increased temperature was limited. 

•" The "Deuce" was so large it was never considered as 
being retrievable intact by helicopter. 

with the addition of protective armor." The general 
went on to recommend that the helicopter be equipped 
with only "pilot and co-pilot seat armor; limited en
gine armor in vital areas only" and "the total armor 
weight not to exceed 450 pounds." 18 

Guns also were to be added. Similar to the installa
tion in the CH-46 and UH-34, one M-60 machine 
gun was mounted on a swivel base on each side of the 
cabin. By 1 August, testing, which had been held at 
Patuxent River along with the regular evaluation, and 
the evaluation of retriever capabilities ( and other spe• 
cialized tests) had been "satisfactorily completed." 19 

The ideas of an armed helicopter with the lifting capa
bility of the CH-53 continued to prove intriguing to 
some military men, and in 1968 Sikorsky proposed 
that the aircraft be utilized as an armed heavy bomber. 
The machine could carry, the company suggested, "2 
gun pods with 20mm cannon and 4000 rounds . . . 
plus 6 rocket launchers with 114 2. 75 inch rockets," 
or bombs, napalm, land mines and a variety of other 
ordnance.2 0 The Marine Corps showed no interest in 
the project. · 

The difficulties of operating the CH-53 in the sand 
and laterite of Vietnam became a matter of concern. 
Design of fuel filters and air filters for the engines 
was well underway by the end of July. The plan was 
"for all [the modifications] to be on early deploy• 
ment aircraft." 21 On 19 September, the Commandant 
sent a message to CNO and NavAirSysCom which "re
quested that deploying aircraft be equipped with a 

USMC Photo A422527 
Before being sent to Vietnam, the CH-53s had large 
filters installed on the air intake of the engines. 
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swirl sand separator system similar to that used on the 
Army's CH-54A crane" helicopter.22 The first design 
was less than satisfactory and Sikorsky reported that 
after 300 landings in a sand pit, the engines had lost 
from three to five percent of their rated power due to 
erosion. 23 Further modifications were made and the 
resulting engine air particle separator (EAPS) was 
first installed and flown on a CH-53 by the middle of 
November at the Sikorsky plant.24 The new kits 
"proved very satisfactory and flight tests show it to 
be airworthy and that performance difference is 
negligible." 25 Installation on the four aircraft to be 
deployed to Vietnam was made by Sikorsky person
nel and completed 8 December before the aircraft de
parted. 26 

Retrievers to Vietnam 

The object of all this attention and intense activity 
was Major William R. ("Bill") Beeler, the command
ing officer of HMH-463 at Santa Ana. Beeler's squad
ron, which had been commissioned 1 March 1966, had 
been expecting to receive the first CH-53s in late sum
mer. The difficulties in the production line had pre
vented the original schedule from being met and it 
was not until 20 September that Beeler landed in Cali
fornia with the first new helicopter. While he and his 
crews were at the Sikorsky plant in Connecticut, ac
cepting the aircraft, General Krulak sent a warning 
order to Vietnam, alerting 1st MAW to expect the 
arrival of a detachment of CH-53s with a retriever 
capability. The general set a date of 25 October for 
the unit to be ready to leave Santa Ana.27 A week 
before the expected deployment day, General Krulak 
"postponed HMH-463's readiness date for embark
ment of a four aircraft detachment for 25 October 
1966 to 1 December 1966. This delay will allow ade
quate testing of the engine air inlet sand filter," and 
the incorporation of all other modifications into the 
aircraft.28 

On 16 December newly promoted Lieutenant Colonel 
Beeler assumed the duties of officer in charge of De
tachment "A" of the squadron (which had been com
manded by Lieutenant Colonel Samuel G. Beal since 
21 September) . Two days before Christmas, he and 
the maintenance officer for the detachment, Major 
James L. Shelton, arrived at Marble Mountain. Most 
of the remainder of the other 11 officers and 36 
Marines joined them in time to mark New Year's Eve 
in Vietnam. The four precious aircraft had been pre
served for the long ocean voyage at O&R North Island 
and arrived on 8 January on board the USS Croatan 
(TAKV 43). The next few days were spent getting 
the aircraft ready for combat operations, including 

USMC Photo 3d-6-3471-67 
A CH-53 lifts a disabled UH-34 out of Con Thien in 
northern I Corps in 1967. The CH-53A had enough 
power to lift a "Huss" with the rotor blades on. 

final installation of the armor and armament kits. On 
13 January the detachment completed its first cargo 
hop. Only four days later, the Viet Cong introduced 
the crews to small arms fire. Two aircraft were hit 
but not seriously damaged. Lieutenant Colonel Beeler's 
crews and aircraft had their first chance to demon
strate the mission for which they had been sent to 
Vietnam on 25 January, when a UH-34 had mechani
cal difficulties on the landing platform of a hospital 
ship. The CH-53 pilot retrieved the stricken aircraft 
and closed the official report with a terse "No prob
lems encountered." 29 

" 

During their first weeks of activity, the CH-53s were 
grounded temporarily after an accident at Santa Ana, 

* Initial reports from the detachment counted this as an 
administrative lift. Contemporary official records at HQMC 
credit the first lift under tactical conditions to 5 February. On 
that day a UH-IE and a UH-34 were recovered. In the 
interim, two additional UH-34s had been retrieved. One of 
these efforts, however, had been unsuccessful. 
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where one helicopter was seriously damaged when the 
tail py Ion broke in a practice landing in the hills· east 
of the airfield. Initial fears were allayed when an in
vestigation revealed that the failure had most prob
ably occurred when the helicopter had made a landing 
which imposed stresses beyond the designed limit. 
Nevertheless, NavAirSysCom "recognized that during 
combat and in operations from unprepared areas it 
may be difficult to assure that pilots will stay with spe
cified landing limits." To prevent any recurrence o-f 
the accident, NavAirSysCom "developed a structural 
change to provide an overall improvement in aircraft 
strength of approximately 30 percent."30 The changes 
were quickly incorporated. Even before the kits had 
arrived in Vietnam, Lieutenant Colonel Beeler and his 
crews went back to unrestricted flight on 29 January. 

From its arrival in January to 22 May, this small 
detachment of four CH-53s retrieved 103 aircraft, 
many of which would have been lost if it had not been 
for Lieutenant Colonel Beeler and his crews. The total 

included 72 UH-34s, which, General McCutcheon was 
quick to point out, were enough aircraft to equip three 
medium transport squadrons. In addition, the unit 
had recovered 13 CH-46s, 16 UH-lEs, and two Air 
Force aircraft. 

Meanwhile at Santa Ana, the rest of HMH-463 was 
undergoing intensive pre-deployment training. On 1 
May it sailed on board the USS Tripoli with 22 CH-
53s and arrived at Marble Mountain three weeks later. 
As Lieutenant Colonel Beal and his crews began fly
ing to their new home, they were greeted by Major 
General Robertshaw, McCutcheon's predecessor as 
DC/S (Air), who had overseen much of the develop
ment of the CH-53 and now was finishing a tour as 
Commanding General, 1st Marine Aircraft Wing. The 
same day, Detachment "A" was reunited with its par
ent squadron and Lieutenant Colonel Beeler became 
the executive officer. By the middle of the summer of 
1967, Lieutenant Colonel Beal could report that "the 
squadron is moving over 100 tons of cargo daily, and 

USMC Photo A422224 
A CH-53 of HMH-463 prepares to lift a CH-46 damaged by enemy fire near Quang Tri in September 1968. 
More powerful and reliable than the CH-37, the CH-53 could retrieve any downed helicopter except another 
CH-53. 
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USMC Photo Al92651 
A CH-53 places a 12th Marines 150mm howitzer in a 
mountain top firebase southwest of Da Nang in 1968. 
The powerful Sea Stallion coitld lift very heavy loads 
into high-altitude landing zones. 

on peak days, 250 tons have been carried. Aircraft 
retrievals are commonplace and occur daily." 31 

General Robertshaw went further: 

We are all impressed with the job being done by the 
CH-53. We are delighted to note that since the arrival 
of the full squadron, the CH-53s have carried about 
75% of MAG-16's total tonnage and passengers, while 
flying only about 16% of the flight hours."' 

The prodigious capacity of the helicopter was dem
onstrated at the end of August, when one aircraft lifted 
a load consisting of 75 combat-equipped United States 
Marines. This type of mission could be accomplished 
only through increasing the allowable horsepower of 
the engines. The initial experiments had proved so 
successful that by the first of August, NavAirSysCom 
had agreed to allow all the CH-53s in Vietnam to op
erate the engines at higher temperatures, resulting in 
each generating approximately 230 extra horsepower. 

As rapidly as aircraft could be delivered, crews 
trained, and parts stocked, additional CH-53s were 
delivered to Vietnam. By the end of December, 36 of 
them were in combat. 33 At the same time, HMH-463 
had accounted for a total of 370 aircraft retrievals 
though not all of them were from enemy areas. Briga-

dier General Armstrong, Assistant DC/S (Air), on 
22 January 1968-only a few days past the anniversary 
of the first CH-53 operational commitment in Vietnam 
-could state confidently: 

The immediate requirement for a helicopter retriever 
has been satisfied by the CH-53. Retriever techniques 
and equipment have proven themselves in Southeast 
Asia. All CH-53s have been provided uprated engines 
from 2850 shaft horsepower to 3080 shaft horsepower. 
Further engine improvement is programmed for CY 69 
CH-53 deliveries when the new T-64-12 engine (3400 
SHP) is to be incorporated."' 

The exploits of these large helicopters became widely 
appreciated by not only the combat Marines and their 
commanders, but the pilots and crews as well. Grad
ually, in recognition of its capabilities, it acquired a 
new nick-name which remains to this time. The CH-53 
is known as "The Super-Bird" among those Marines 
who have seen it perform at its maximum lift and 
speed capability. 

Requiem for a Heavyweight
the End for the "Deuce" 

As the CH-53 proved its worth as a heavy lifter, the 
machine upon which the entire Marine Corps heli
copter doctrine had been based finally was leaving 
active service. On 1 January 1967, Major Richard L. 
Hawley, who had commanded the only HR2S squad
ron ever operationally deployed as a unit, took over 
as officer in charge of the detachment of "Deuces" at 
Marble Mountain. He was replaced on 12 April by 
Captain Steven E. Field. A little over a month later, 
on 14 May, a "Deuce" made the last operational flight 
of a HR2S in Vietnam, carrying 20 troops and 3,000 
pounds. 35 An era had ended. Since the aircraft had 
arrived on the Princeton in September 1965, this 
small subunit had flown over 5,300 hours, carried 
almost 32,000 passengers, and transported 12.5 mil
lion pounds of cargo. Though hardly designed for the 
mission, the "Deuces" also had executed over 600 
medical evacuation flights. 

When the HR2Ss left Vietnam, the commanding 
officer of MAG-16, Colonel Samuel F. Martin, summed 
up the feelings of most Marines: 

The Deuces carried a big share of the logistics cargo 
lifted by MAG-16. Though their lift capability is re
placed many times over by the CH-53s, the belching 
roar of the "Deuces" will be missed as they pass from 
the scene.30 

The crews who had flown them and maintained 
them would miss them even more. One reporter wrote 
of their feelings: 

The sentiments-and that's just what it was, senti
ment-from tough-talking Marines, were echoed by 
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Gunnery Sergeant Donald D. Stoltz. "It's a damn shame 
to see them go. That's all-a damn shame." 

In June 1967, for the first time since HMH-461 
accepted the initial "Deuce" to be delivered to a 
Marine Corps tactical squadron in March 1957, the 
official reports did not list any of these giant heli
copters in the active inventory. NavAirSysCom, on 
30 July 1968, directed that all the stored "Deuces" be 
stricken from the records and disposed of at the least 
expense to the government. Even then the "Deuce" 
continued to serve the Marine Corps. Three years 
later, MAG-56 requested use of one last hulk which 
had been rotting in San Diego, to train a new genera
tion of helicopter pilots in the techniques of aircraft 
recovery. The Naval Air Systems Command approved 
the transfer on 25 February 1971.38 It was the last 
known reference to the "Deuce" in official records. 

To new generations of Marines, it is difficult to re
member that this helicopter was the first-and for 
almost 10 years, the only-aircraft which could con
duct a vertical amphibious assault in the manner con-

ceived in 1948 by the early planners. The "Deuce" 
dominated development of the helicopter for two dec
ades. All machines prior to it were but interim de
signs awaiting the introduction of it into the Marine 
squadrons. The lessons learned from this aircraft 
proved to be the basis for most subsequent develop
ment. The "Deuce" established that a power blade fold 
mechanism could be designed which would permit 
large helicopters to operate from the confined flight 
decks of the LPHs. 

The lifting capability of the "Deuce" was the limit
ing factor in what equipment was carried by all as
sault Marines, and it was tlie "Deuce" which demon
strated that the Marine Corps had a unique capability 
in the nation's military forces. 

While the idiosyncrasies of the "Deuce" were 
legendary, it was, and remains, the most significant 
helicopter ever introduced into the Marine Corps. A 
search of available records indicates that all of the 
Marine versions have been broken up and sold for 
scrap. The mighty "Deuce" deserved a better fate. 



CHAPTER TEN 

MEDIUM TRANSPORT CRISIS 

The CH-46 in Trouble 
In the summer of 1967, the Marine Corps had 10 

squadrons of CH-46 helicopters.1 Half were equipped, 
or being equipped, with the improved "D" model. The 
rest still had the earlier "A" version. Three of the 
squadrons were in Vietnam and one was on hoard the 
assault ships of a Special Landing Force operating in 
the South China Sea. The deployed aircraft repre
sented 107 of the 211 CH-46s possessed by the Marine 
Corps. 2 The remainder of the Marine Corps medium 
vertical assault capability consisted of five squadrons 
flying UH-34s, three of which were in Vietnam and 
one as another SLF squadron. In addition to these 15 
transport squadrons which were now available as the 
result of General Shoup's expansion program, two 
additional ones had been authorized as part of a tem
porary wartime fourth helicopter group, MAG-56, 
based at Santa Ana. "The shortage of helicopter 
pilots," General McCutcheon lamented in July 1967, 
"has prevented our manning MAG-56 as an active 
group." 3 At the time he spoke, only one of the extra 
transport squadrons, HMM-561, had been formed but 
it remained in a cadre status with no aircraft assigned. 
Later it received UH-34s as they became available. 
The second approved squadron was never activated. 

Even with the loss of lift capability in the CH-46As 
due to the installation of the guns and armor, and in 
spite of the difficulties with sand the previous May, the 
CH-46 units· had compiled an enviable record. From 
the time Lieutenant Colonel Watson flew into Marble. 
Mountain until 1 May the next year, they had flown a 
combined 32,774 hours.4 "Prior to 1 May 1967," Gen
eral McCutcheon later was to write: 

... there had been only isolated incidents/accidents 
involving the H-46. Statistics gathered by the Naval 
Aviation Safety Center revealed that the H-46 had an 
accident trend comparable to other fleet helicopters at 
a similar time in their development cycle." 

Then on 3 May, a CH-46D at Santa Ana crashed, 
killing all four members of the crew. Within three 
days the investigators of the accident had determined 
that the mounting brackets of the main transmission 
had failed, allowing the front and rear overlapping 

rotors to intermesh.6 The result was catastrophic. The 
solution required a detailed inspection and the addi
tion of steel reinforcements to those transmission 
mounts which were found faulty. All CH-46 helicopte;s 
were temporarily grounded. In Vietnam, "immediate 
corrective action of a temporary nature enabled the 
aircraft to fly combat missions while at the same time 
a detailed inspection program ... was instituted." Of 
the 115 transmissions available, including spares, in 
the Western Pacific, inspection revealed that 46 would 
have to be repaired. 7 All the aircraft in the United 
States remained grounded until 13 May, when the 
Naval Air Systems Command released for flight any 
CH-46s which had successfully passed inspection.8 

Unknown to the Navy at the time, a few hours be
fore the message ungrounding the aircraft was sent, 
another CH-46--this time an "A" model-crashed off 
the coast of Vietnam when the tail pylon containing 
the engines, main transmission and aft rotors broke 
off in flight. All four crew members were killed. Gen
eral McCutcheon ordered "a comprehensive study of 
CH-46 material problems," and Vertol "initiated exten
sive investigation with instrumented flight tests" to 
determine the exact cause. 9 In June, General Krulak 
reported "another problem area was highlighted when 
a CH-46 crashed . . . due to a still undetermined 
cause. However," he added, "the malfunction under 
strong suspicion is failure" in the main transmission.10 

Later the same month, on 20 June, another CH-46A 
crashed, though two of the four-man crew survived. 
Once again, even though the aircraft was not recov
ered from the water, failure of some sort in the rear 
pylon was suspected.11 

Ten days later, a CH-46D at Santa Ana crashed 
when a rotor blade separated from the aircraft. Mirac
ulously, all three of the crew survived. As a result of 
this latest accident, all CH-46Ds were immediately 
urounded. 12 Other models of the CH-46 were not 
b h"A" dl" f affected, which meant that all t e mo e ancra t 
in Vietnam and on the SLFs could continue flying. 
Sophisticated X-ray inspection equipment was ordered 
and double checking of all blades directed. Three days 
later, on 3 July, still another CH-46 crashed in Viet-
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USMC Photo A450439 

A CH-46A of HMM-262 prepares to land on the U.S.S. Guadalcanal (LPH 7) in July 1966. By 1967, the CH-
46 had become the backbone of the Marines' medium helicopter transport capability. 

nam, killing all four Marines of its crew. The aircraft 
was one of the ungrounded "A" models, and the 
cause of the crash again was traced to failure of the 
main transmission. General McCutcheon had had 
enough. He demanded, and got, a "CH-46 Reliability 
Review Conference," scheduled to convene the first 
week in August.13 

At the end of July, General Krulak became suffi
ciently concerned about the CH-46 to send a message 
to Vice Admiral Allen M. Shinn, Commander, Naval 
Air Forces, Pacific, stating that he "wholeheartedly 
support the effort to obtain an expedited review of the 
basic reliability of the aircraft." He continued that: 

The problems with the aft transmission and the rotor 
blades appear likely to be solved with the programs 
now in effect. Although hard to equate with the Vietnam 
record, there remains the possibility that there may be 
some basic design weakness in the aircraft with respect 
to transmission mounting and distribution of trans
mission stresses in the airframe. I hope that the review 
which [has been] requested clarifies this.14 

Krulak called attention to two additional effects of 
the protracted groundings of the CH-46 on the West 
Coast. HMM-364, equipped with CH-46Ds, was sched-

uled to deploy to Vietnam in October. The continued 
difficulties with its helicopters, according to Krulak, 
"is affecting adversely the replacement pilot and crew 
training program" for the squadron. In addition, 
"while I am sure there has been some loss of confidence 
in the CH-46 ... I have no evidence that it has yet 
reached significant proportions." Krulak concluded 
that, until the results of the reliability conference were 
known, "we are obligated to keep the CH-46 at work 
as best we can, since, as you know, it is the backbone 
of our vertical assault capability in Vietnam." 15 

The conference began on 1 August at the Vertol 
plant in Morton, Pennsylvania. Members of the DC/S 
(Air) staff, Naval Air Systems Command, the fleet 
operators, Vertol, and technical personnel all attended. 
Among other conclusions, the conferees decided that 
in the CH-46, "There were no safety or flight discre
pancies remaining uncorrected on the aircraft pro
vided recommended inspection procedures were ac
complished." These inspection requirements "created 
an unacceptable maintenance workload [but] the air
craft fixes being installed and test equipment under 
procurement would reduce the required maintenance 
workload to an acceptable level." The Vertol represen-



TRANSPORT CRISIS 123 

tatives suggested that the massive buildup in Vietnam 
had helped produce the difficulties by reducing the 
quality of Marine maintenance crews. "The rapid turn
over rate of maintenance personnel, their level° of tech
nical training and their CH-46 maintenance experi
ence are critical contributing factors in this area." 
The Marines denied that this was a significant cause 
of the trouble. 16 

" 

Other members of the conference blamed the crashes 
on "rotor blades, drive shaft bearings, and excessive 
vibration of the aft pylon." 17 The conference ended 
with a report that since "The vibration level and flirrht 

t:> 

stress loads in the CH-46 were an area of concern " 
the Naval Air Safety Center should task the Naval Air 
Test Center at Patuxent River, Maryland, to conduct 
an expedited CH-46 flight test program to evaluate 
structural changes to the aft pylon considered neces
sary as a result of an instrumented flight test pro
gram conducted by Boeing Vertol." 18 

It appeared that the difficulties of the CH-46 could 
be brought under control. Then, on 31 August, a CH-
46A from HMM-262 on the SLF "Yawed at 3000 feet 
and lost the tail pylon." All five crew members died 
in the flaming crash. The next day in Vietnam, an air
craft was landing, when the "tail pylon separated from 
aircraft." rn The crew escaped with minor injuries. 
This latest incident "precipitated an exhaustive in
vestigation by the accident board and various tech
nical adviso,rs including Vertol engineers." The team 
of experts "failed to determine the exact cause 
of the accident." Reluctantly, Major General Nor
man J. Anderson, who had left DC/S (Air) in Novem
ber of 1963 and who now commanded the 1st Marine 
Aircraft Wing in Vietnam, ordered that all CH-46s be 
"restricted to emergency combat requirements which 
could not be met by other aircraft." 20 

The first of September saw technicians from Vertol, 
Naval Air Systems Command, and other agencies con
verging on Vietnam in an attempt to pinpoint the cause 
of the failures. The President of Boeing/Vertol, Robert 
W. Tharrington, accompanied by a Marine helicopter 
maintenance expert, Major Wyman U. Blakeman, ar
rived the 17th of the month. 21 They were met by a 
growing team of experts. Their investigations indicated 
that "although the specific causes of the CH-46 acci-

* Major General Norman J. Anderson, who had succeeded 
Robertshaw in command of the 1st MAW in June 1967, later 
recalled that: "The pinnacle was Vertol's proposal that they 
provide maintenance crews to the Marine Corps in S[outh] 
V[ietnam] because our Marines were too thin in talent to do 
justice to the machine .... General Krulak upheld my view 
that the basic contention of ineptitude was nonsense and that 
we had no desire to introduce more civilians into the combat 
domain." (Anderson Comments) 

dents were varied, the ultimate structural failures oc
curf.e~ in the area of the after pylon." 22 

Back in Washington, General McCutcheon, DC/S 
(Ail:), agreed with the recommendation "that interim 
stru9tural and system modifications be incorporated 
in the Cff----46." The modifications included: 

A strengthening of structural members in the aft pylon 
'and along the ramp closure area. These modifications 

. will . improve areas of known weakness . . . and will 
provide additional strength and durability .... several 
hydraulic and electrical systems modifications will be 
effected which will minimize the possibility of dam
.age ... will prevent malfunction of the yaw stability 

· augmentation system with resultant structural damage 
. ·ard will reduce overall maintenance effort ... power 

transmission modification will provide a reduction in 
engine mount . . . wear and structural cracks in the 
aft transmission .. , area."' 

Improvements, already underway, to reduce the 
high frequency vibration in the shafts connecting the 
engines to the transmissions-an area of concern since 
the first tests of the helicopter at Patuxent River
were t_o be expedited. The entire modification program 
"which will require about 1,000 man-hours per heli
copter -will be performed by personnel of the Boeing/ 
Vertol. Company. Marines will disassemble and re
assemble the aircraft." 24 

In the western Pacific area, rather than complete 
the requfred work at the airfields in Vietnam which 
were receiving sporadic attack from the enemy, Gen
eral McCutcheon approved a plan which would "estab
lish maximum CH-46A repair positions at MCAF 
Futema, Okinawa." 25 Repairs began on 11 October 
when 40 helicopters were unloaded from the LPH 
Tripoli. Initially only eight aircraft could be handled 
at a time, but by early November 16 more work 
stations were added.26 

The Marines of Lieutenant Colonel Gregory A. 
"Greg" Corliss's HMM-262 were selected to move 
from the SLF to Futenia to prepare all of the aircraft. 
On the squadron's arrival Lieutenant Colonel Corliss 
turned over command to Major David L. Althoff, who 
in turn was relieved on 23 November by Major John 
W. Alber. The modification program on Okinawa "was 
officially completed at Futema on 20 December. 80 
CH-46s had been completed and returned operation
ally ready to the forces in Vietnam as scheduled." 27 

An additional 25 aircraft which had been undergoing 
normal overhaul in Japan would be completed in 
February 1968. An additional 111 CH-46Ds were 
modified at New River, 32 at Santa Ana, and 34, more 
at overhaul and repair facilities. A total of 325 CH-
46As and "Ds" underwent the extensive overhaul. 

A year earlier, DC/S (Air), Brigadier General 
Alan J. Armstrong, had written "The Marine Corps has 
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always been proud of its 'crisis control' capability." 28 

The major modification of so many helicopters in 
such a short time was a tribute to that capability. 
Every Marine mechanic who worked on the aircraft, 
the personnel from Vertol, and the officers and men 
of the units involved, as well as the leaders and staff 
in all the major commands contributed to the rapid 
restoration of the CH-46 as a full-fledged member of 
the amphibious vertical assault team of the Marine 
Corps. 

The temporary loss of the CH--46 had been espe
cially critical in Vietnam, where the CH-46s as
signed to MAG-16, MAG-36, and the SLF represented 
48 percent of the cargo lift and 4 7 percent of the per
sonnel lift capability of III MAF.29 Until the CH-46s 
could be returned to duty, additional helicopters had 
to be found. As soon as the seriousness of the problems 
in the tail pylon became evident, 23 UH-34s were sent 
in cargo aircraft from Norfolk, Virginia and MCAS 
Cherry Point, North Carolina. These old reliable work 
horses arrived on 15 October and immediately were 
thrown into battle, often flown by CH-46 pilots from 
the squadrons which were having their aircraft modi
fied. It was during this time, in the fall of 1967, that 
the "interim" UH-34 ( or HUS under the old system) 
had the unique distinction of having its official desig
nation adopted into the slang of all Marines. "Give 
me a 'Huss,'" had become indelibly identified as asking 
for something good. 

An additional 10 CH-53s were sent from California 
to further augment the lift capability in Vietnam. 
Finally, on 28 September, 31 U.S. Army UH-ls were 
assigned to General Anderson's forces until the CH-
46s could be returned to flight status. 

The exact causes of the problems with the CH--46 
never were pinpointed with accuracy and complete 
assurance. There is no doubt that at least a partial 
reason for the crashes was the extensive modifications 
made on the aircraft Vertol had sold in 1961-the 
YHC-lA-to produce the aircraft being flown by the 
Marine Corps in 1967. The provision of a blade fold
ing mechanism introduced new loads on the transmis
sion and fuselage. The widening of the ramp door and 
the resulting smaller support on the sides of the 
fuselage for the "shelf" on which the main components 
were attached would have weakened the structure of 
the aircraft, and more powerful engines would add 
still more strain. The persistent high-frequency vibra
tions, if uncontrolled, could impose stresses far be
yond what the airplanes could withstand. Even the 
modifications, such as the installation of gun mounts 
and armor, made on the CH--46As before their deploy
ment to Vietnam and not considered significant enough 
to warrant full-scale testing, might have been con-

tributing causes. Regardless of what the exact cause 
was, the modifications installed in the final month of 
1967 corrected the problem. 

The CH~46D Arrives in Vietnam 

The need for drastic structural modification of the 
CH-46 delayed the introduction of the improved "D" 
model to Vietnam. Lieutenant Colonel Louis A. Gull
ing's "Purple Foxes" of HMM-364 at Santa Ana had 
be:en scheduled to be the first squadron to deploy to 
Viietnam with CH-46Ds, but their movement was held 
back so that each of their 32 helicopters could have 
the new modifications installed. Work on the CH-46Ds 
began on 5 October 1967. On the 28th, most of the 
unit's pilots and crews flew to Vietnam where they 
began operating UH-34s to help relieve the medium 
lift shortage while waiting for their own aircraft to be 
completed back in California. 30 

On 10 November, the aircraft were ready. They left 
the United States on board the Valley Forge that same 
day, and 19 days later arrived at Phu Bai, north of 
Da Nang. The 1st MAW now had ll5 CH--46s in the 
combat area, 83 of them the older, less powerful "A" 
model. In all, the Marine Corps possessed 222 CH-46s, 
with 132 of them the improved version. 31 

The difference between the two models was imme
diately appreciated in Vietnam. Lieutenant General 
Robert E. Cushman, Jr., then commanding III MAF 
and a future Commandant, reported in the summer 
of 1968 that "the advantage of the CH--46 'D's over 
the 'A's becomes more apparent each day as the tem
perature rises." 32 

USMC Photo A422347 
A CH-46D arrives in Vietnam. This aircraft of newly
arrived HMM-263 is being stripped of its "Spray-Lat" 
protective coating at Marble Mountain in January 
1969. 
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With the arrival in Vietnam of the first "D"s and 
with the correction of its structural problems, the 
CH-46 at last was ready to take its place as the heart 
of the Marines' vertical lift capability, not only in 
Vietnam but throughout the world. Uncounted Marines 
since 1967 have conducted assaults from them, de
pended for food, water, and ammunition upon them, 
and have returned to their home bases in them. Count
less Marines owe their lives to the CH-46, which picked 
up the wounded-often in the face of enemy fire-and 
sped them to waiting hospitals. The CH-46 became, 
and remains, a valuable and respected member of the 
Marine amphibious assault air/ground team. 

A Premature Funeral for the UH-34 

With the return of the CH-46 to full operational 
status, the replacement of the "Deuce" with the CH--
53, and the expansion of the UH-IE program, it ap
peared by 1967 that the Marine Corps would soon be 
equipped with nothing but turbine-powered helicopters. 
Such was not the case. The ever-versatile UH-34 
simply refused to leave the scene. No one, in 1955 
when General Shepherd had first requested that 90 
HUS helicopters be procured, could have foreseen how 
this aircraft would become such a seemingly perma
nent fixture of Marine Corps aviation. It was, after all, 
only an expedient interim model to augment the capa
bility for vertical assault until the "Deuce" could be 
produced in large numbers. The peak number of UH-
34s in the Marine Corps was reached in January 1964 
with more than 350 assigned. At that time, Lieutenant 
Colonel Walter Sienko, commanding officer of HMX-1, 
accepted the last Marine Corps UH-34 from Mr. Leete 
P. Doy, vice president of Sikorsky. 33 With Captain 
Bruce A. Colbert as co-pilot and Staff Sergeant Donald 
Sabattus as crew chief, the aircraft represented the 
last of over_ 500 delivered to the Marine Corps since 
January 1957. In the intervening years since the first 
and last delivery, these sturdy aircraft had already 
amassed a total of 580,000 hours in the air. One single 
helicopter had already flown 3,745 hours, a phenom
enal amount.34 

Originally, the Marine Corps had planned to intro
duce the UH-34s into the organized reserve as soon 
as the CH-46s could replace them in the active 
forces. This plan had been frustrated by the delays in 
delivering the CH-46s and by the initial attempts to 
slow down their purchase to save money. In April 
1964,, General Robertshaw pointed to "the critical 
shortage of reserve helicopters available," and com
plained that "there are currently only 10 UH-34s avail
able to meet a . . . mobilization requirement of 120 
helicopters." 35 

Three years later, in the summer of 1967, it appeared· 
that there soon would be enough UH-34s available to 
provide the reserve squadrons with the total of 73 air
craft .which had been approved. 36 Continued losses in 
Vietnam, the urgent need to augment the combat lift 
capability during the fall of that year when the CH-
46s were having the tail pylons modified, and the 
ever-expanding war frustrated the plans. Helicopters 
would be assigned to the reserve units, only to be 
withdrawn and shipped back to the active forces. By 
1968 only 38 were available. 37 Not until 1970 could 
the expanded authorization of 105 UH-34s be diverted 
from the active forces and assigned to the reserves.38 

The reserves were not the only source of UH-34s to 
meet the needs of the helicopter program. In the fall 
of 1965 when it was obvious that the war in Vietnam 
would make it necessary to find more helicopters for 
the Marines, the Navy proposed that the ancient CH-
19 be brought out of storage in Arizona and substi
tuted for the UH-34s utilized in the training command 
at Pensacola. It was quickly pointed out that it would 
cost over $3 million to restore 53 of the CH-19s to 
flyable condition. In addition, there were few mech
anics and pilots left who knew how to fly and maintain 
the CH-19, and new ones would have to be retrained. 
Such an effort would delay the progress of students 
completing the syllabus in a training program that was 
already beginning to show signs of strain at the in
creased pace caused by the war. Most of all, the CH-19 
was "not configured for instrument flight." If the CH-
19 were used instead of the UH-34, "The Navy, Ma
rine Corps and Coast Guard would receive helicopter 
pilots with no helicopter instrument time." 39 It had 
been a lengthy struggle to procure aircraft which 
were capable of flying on instruments for the training 
command, and any step backward now would be dis
astrous. When the potential results of the plan were 
presented, it-fortunately-was dropped. Had it been 
adopted, a whole new generation of Marine Corps heli
copter pilots would have become personally acquainted 
with the "can't let go to scratch my nose" technique 
which had so bedeviled Colonel Dyer 15 years earlier. 

A similar proposal was made the following spring 
and it was "tentatively planned to replace UH-34 helos 
at 24, specific sites with CH-19E types. This shift will 
create a source of UH-34s needed to replace losses in 
Southeast Asia." 40 Most of the UH-34s to be replaced 
were assigned to Navy and Marine Corps air stations 
for search and rescue duties. Once again, it was pointed 
out that the CH-19 had neither the stability systems 
nor the instruments to provide for flight in clouds or 
at night except in dire emergencies. This program was 
also abandoned. Even then, the Marine Corps con-
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tinued to operate three CH-19s at MCAS El Toro 
until the fall of 1967. 

The UH-34s in the training command remained until 
1969 when their replacement began. The new advanced 
trainer was the TH-lL, basically a standard UH-lE 
painted bright red and white for improved visibility in 
the crowded air at Pensacola. Initially, UH-lDs had 
to be borrowed from the Army until production of the 
Navy models could begin in the fall, when 45 TH-lL 
trainers were procured from Bell:n 

In the meantime, the UH-34 continued to serve 
around the world. Its days, however, were seemingly 
soon to come to an end, and preparations began to in
sure its rightful place in history. 

Last Flights of the "Huss" 

In early 1968, the Marine Corps began a search for 
the oldest UH-34 still on active duty. The helicopter 
was to be displayed in the Marine Corps Aviation Mu
seum in Quantico, Virginia. The search led to Viet
nam, and the proper aircraft was located. Being a 
UH-34, the "Huss" was little impressed by the distinc
tion and impending place of honor. It kept on flying 
missions in support of the combat Marines, and in May 
"before the oldest of the choppers could be brought in, 
she was downed by enemy mortar fire near the De
militarized Zone and destroyed." '12 

A renewed check of the records indicated that the 
oldest UH-34 now remaining was also in Vietnam and 
was assigned to H&MS-36 at Phu Bai. On August 17, 
with Lieutenant Colonel Duwayne W. Hoffert at the 
controls, First Lieutenant Peter A. Cacciola as co-pilot, 
Gunnery Sergeant Leland R. Lindley as crew chief, 
and Staff Sergeant Richard J. Purtell as gunner, the 

aircraft, Bureau Number 143971, was flown to Da 
Nang for shipment back to the United States.13 The trip 
to Da Nang was not the last flight of "971" for there 
had been a change of plans and the aircraft eventually 
was assigned to the Marine Corps reserve unit at NAS 
Glenview, Illinois. There, like all UH-34s, it continued 
to be a work horse. Three years later, in August 1972, 
"971" once again made headlines as the aircraft "now 
the last one, has been retired from active duty in the 
Marine Corps." 4

'
1 

The UH-34's last combat flight in Vietnam oc
curred, appropriately, in HMM-362, the first Marine 
helicopter squadron to enter the country ( with UH-
34,s) in April 1962 at Soc Trang. Over seven years 
later, the squadron was still flying UH-34s in the war. 
On 18 August 1969, at Phu Bai, ceremonies were 
held marking the end of the combat role of the UH-
34,s. Two days later, the squadron, now under the 
command of Lieutenant Colonel Jack E. Schlarp, flew 
the final six aircraft to Da Nang for shipment back 
to the United States.45 The squadron's title was trans
ferred to New River where a new HMH-362 was 
formed equipped with CH-53s. 

At the time of last combat flight, General Leonard 
F. Chapman, Jr., who had been appointed Com
mandant on 1 January 1968, sent a message to the 
Sikorsky plant in Connecticut. In it he said: 

As the last UH-34 is phased out of Marine Corps 
forces in Vietnam, it is appropriate to express our ap· 
preciation for the outstanding record compiled by this 
aircraft. Over 500 of these helicopters have Aown one 
and a half million flight hours in 15 years. They have 
proven their dependability in an amazing variety of 
roles. They have accomplished every task from space 
capsule recovery to disaster relief in peacetime, and 

USMC Photo A422466 
Marines of HMM-326 salute after folding the blades of a squadron UH-34D at the squadron's decommission
ing ceremony on 18 August 1969 at Phu Bai. With the decommissioning of this squadron, the UH-34 at last 
retired from combat service. 
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assault troop lifts to medical evacuations in war. In 
the rigorous combat environment in Vietnam, they have 
proven ·the Marine Corps concept of helicopter assault. 
Many hundred ·of Marines owe their lives to this air
craft. As we look to the future with more modern air
craft, the UH-34 takes its place in our memories along 
with such aircraft as the F--4F, SBD, and F4U as one 
of the giants of Marine Aviation.'' '° 

By the end of September 1969 there were no more 
Marine UH-34s operating in Vietnam. Even though 
these aircraft were no longer engaged in combat, they 
were not yet quite ready to disappear from the scene. 

Of the two temporary transport squadrons author
ized for the duration of the war, one had never been 
formed for lack of aircraft and personnel available 
for assignment. The other unit, HMM-561, remained 
at Santa Ana with a complement of 12 UH-34s. On 
14 October 1969, all 12 aircraft flew in formation 
over the airfield.47 The occasion was in honor of the 
decommissioning of the last UH-34 squadron left in 
the active Marine Corps. On 27 October, Lieutenant 
Colonel William C. Anderson, in the presence of 
Major General Robert G. Owens, Commanding Gen
eral, 3d Marine Aircraft Wing, carried out his orders 
and the squadron was disbanded. Now the Marine 
Corps was down to the original 15 medium transport 
squadrons authorized in the permanent force. 

The next "last flight" did not occur for almost 
another two years. In March of 1972, it was an
nounced that ·"The last active Marine Corps UH-
34D helicopter flew its final mission on March 
22 when it arrived at Marine Corps Air Station; 
Quantico." 48 The aircraft, Bureau Number 147161, 
was piloted by Lieutenant Colonel Daniel P. Prud
homme, commanding officer of the Headquarters 
Squadron of FMFLant at Norfolk. It was to be put 
on display at the Marine Corps Aviation Museum, 
instead of the originally selected "971." 

The report of the final flight gained widespread 
publicity in professional journals and newspapers. The 
response from the readers was a shock. Not so, wrote 
Captain James E. Henshaw, to the Naval Aviation 
News which had reprinted the story. While "161" had 
indeed gone to the museum, the aircraft at FMFLant 
had been replaced by another UH-34, Bureau Num
ber 14 7191. This aircraft, he wrote, "served previ
ously with the Headquarters Squadron, FMFPacific, 
and now doubtless holds the distinction of being the 
only UH-34 still on active duty." He continued that 
he wanted "to take this opportunity to clarify the 
status of an old and honored aircraft and to let you 
know that there's still at least one alive and kick
ing.'' 49 

,:, The F-4F, SBD, and F4U were all famous World War II 
aircraft. 

Captain Henshaw, as did many other Marines, 
underestimated the durability of these old helicopters. 
Even more. indignant over the announcement was 
Colonel Kenneth M. Scott, commanding officer of the 
Marine Corps Air Reserve Training Detachment at 
Glenview, Illinois. In another letter to the hapless 
editors of the magazine, he wrote that HMM-776 
still had UH-34s. "Not only is the squadron still fly
ing the UH-34, but continues to use it in a tactical 
environment." 50 Though the unit was making the 
transition to UH-lEs, as Colonel Scott was writing 
in late June, it still had six UH_:34s assigned. Just 
to make sure there was no doubt, he included a copy 
of the 17 June flight schedule in which the UH-34s 
had flown a total of 18.9 hours in the one day. By 
the end of July, however, UH-lEs had replaced all 
the UH-34s in the squadron and no additional flights 
were made. 

As the "last flight" claims were being disputed, 
three more UH-34s took to the air. On 21 May 1972, 
Bureau Numbers 149317, 14,5787, and 14.5729 ar
rived at Davis-Monthan Air Force Base in Tucson, 
Arizona to be put in storage. For as dependable an 
aircraft as the "Huss", the 1000-mile trip from Dallas 
was routine. They are the last recorded arrivals at 
the vast desert aircraft preservation facility."1 

A few more flights were made during the late sum
mer of 1972, all by aircraft belonging to headquarters 
units, but one by one each aircraft had a "last" flight. 
It now seemed certain that the UH-34 had finally 
left the Marine Corps service. 

Nevertheless, the morning of 3 October 1973, the 
Marines at New River were jolted to hear a strange 
sound in the air. Unmistakably it was the distinc
tive noise of a UH-34. Bureau Number 147191 had 
remained at Norfolk after "161" had been transferred 
to the museum at Quantico. Colonel Grover C. Doster, 
commanding officer of the air station at New River, 
knew of "191" and at the first opportunity requested 
that it be delivered to New River to be installed as a 
permanent memorial display at the front gate. Ap
proval was granted. The only remaining problem was 
how to transport the aircraft to its new home. Once 
again, the Marines who knew the UH-34 were con
fident that the easiest way was the same as the UH-
34 had always arrived-flying. So Colonel Doster 
went to Norfolk, climbed in the aircraft and casually 
flew the ancient veteran to New River. His co-pilot, 
ironically enough, was Lieutenant Colonel Prudhomme 
who had flown "161" the year before on the previous 
"final flight" to Quantico. When Colonel Doster ar
rived at New River, Bureau Number 147191 was 
stricken from the records of active UH-34s in the 
Marine Corps. It was the last "last one" left. 52 
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Public Affairs Office, MCAS(H) New River, N.C., Photo 1079 
In honored retirement, UH-34 Number 147191 stands at the main gate of MCAS(H) New River in November 
1977. 

It is difficult to determine accurately the pos1t10n 
of the UH-34 in the development of helicopters in 
the Marine Corps. It was, after all, only a very slight 
modification from the Navy anti-submarine aircraft. 
In addition, it was initially procured as a temporary 
measure and was never intended to become the back
bone of the vertical assault capability-much less for 
the length of time its position was preeminent. It was 
one of the first helicopters in the Marine Corps which 
could be flown with some degree of confidence on 
instruments. It was the first armored helicopter; the 
first armed one; and, in spite of the unimpressive 
performance of the TK-1 kit, the first gunship which 
belonged to the Marine Corps. For five years it had 
made up the bulk of the lift capability in Vietnam. 
Many Marines learned to fly it in the training com-

mand, flew it in war, and then flew it in the reserves 
when they left the active forces. It also was the last 
piston-engined helicopter in the Marine Corps. 

Probably one of the better evaluations of its 
seirvice was given by an experienced helicopter pilot 
who had flown the "Deuces," the UH-34, and the 
CH-53. Major Dwight L. ("Ike") Bledsoe summed 
up his feelings as: "Well, if we ever get into a scrape 
where we need lots of helicopters in a hurry, I won't 
be surprised a bit to see someone find some UH-34s 
and have me flying them again." 5a It is unlikely that 
Major Bledsoes's fears will ever come to pass. At the 
same time, no one who knew the helicopter will ever 
say conclusively that the last Marine UH-34 has had 
its final "last flight." 



CHAPTER ELEVEN 

A GENERAL AND HIS PILOTS 

Conscience and Will Power 

I particularly pride myself in the fact that I can 
carefully and meticulously plan and organize my work 
in a most efficient manner; and not only to plan the 
work, but to execute it with rapidity and accuracy. 

The ability to do these things lies in my will-power 
and conscience. Anything I have been made responsible 
for, or anything I have undertaken, I have always en
deavored to complete. 

It also seems that my capacity increases with the 
pressure, that is, the more work there is for me to do, 
the more efficiently I perform it. 

Keith B. McCutcheon 
26 February 1937 1 

In these words, written as a young man applying 
for a job with an insurance company, General Mc
Cutcheon expressed the quiet determination and self
confidence which, with experience and expertise in his 
field, made him one of the most effective promoters 
and defenders of Marine Corps aviation. During 1967, 
these inner resources helped sustain General Mc
Cutcheon in a long, complicated struggle with the 
Office of the Secretary of Defense. At issue was the 
perennial problem of Marine aviation-a shortage of 
pilots. 

"There ls No Shortage" 
My next topic has held the number one spot in DC/S 

(Air) this spring-pilots. Surely everyone knows that 
there is no pilot shortage; it is merely that require
ments exceed resources. 

Major General Keith B. McCutcheon 
Speech to General Officers' 
Symposium. 
July 1967' 

The first days of 1967 brought no lessening of the 
war in Vietnam. Marines were fighting major battles 
against the Viet Cong and the North Vietnamese 
Army. In Washington, a serious battle of a different 
kind was shaping up-one which would test the 
capabilities of General Greene, General McCutcheon, 
and most of the rest of the staff at HQMC. It also 
was one of the most vivid examples of why a Marine 
is proud of his Corps. 

The root cause of the disagreement was the faet 
that the military services of the United States were 
involved in a major war in Southeast Asia with
out the backing of an all-out mobilization of the 
nation's men and material. The problem affected all 
the services, but none so seriously as the Marine 
Corps which had almost half of its Fleet Marine Forces 
engaged _in combat. Within the Marine Corps, there 
were few areas which were not affected, but no diffi
culty was more serious, or eluded solution longer, 
than the provision of trained pilots for the war. The 
situation _ was particularly critical for helicopter 
piloi:s. 1

f 

From 1957 to 1964 total pilot requirements for the 
Marine Corps had remained at approximately 4,000. 
Slightly over half were assigned to tactical squadrons. 
The rest were divided about equally among staff posi
tions requiring aviation experience, students and in
structors at schools, and an assortment of other mis
cellaneous duties. Included in the latter portion were 
those pilots who were in transit from one duty sta
tion to another, a status usually referred to as the 
"pipeline." 

In five of those years, the Marine Corps actually 
had a surplus of pilots, though the number was ex
tremely small. The only significant shortage occurred 
in 1963, when 226 retired, leaving an identical num
ber of unfilled billets. The rest of the pilot attrition 
that year was made up of 191 reserves who chose not 
to remain in the Marine Corps beyond their initial 
obligation, and 22 who were killed. Only three pilots 
resigned. To compensate for these -losses, 490 new 
pilots graduated from the training command. The 
Marine Corps ended FY-63 in June, with 3,927 
pilots against an authorized strength of 4,201. The 
next year there was again a small surplus of 11 
aviators. 

While the total numbers were encouraging, the im
balance between fixed wing and helicopters ~ontinued. 

* Unless otherwise noted, all information on pilots is for 
lieutenant colonels and below. 

129 
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The forced transition program had been quite success· 
ful and the shift in training goals at Pensacola was 
beginning to show results. Still, the number of heli
copter crews never quite caught up to the demand 
for them. 

Even after the Marines made the inital landings at 
Da Nang and Chu Lai, it seemed possible that the 
formation of the three new helicopter 'transport 
squadrons instituted by General Shoup, and the 
transition into turbine helicopters, could be completed 
smoothly. After more than a year in combat, the 
Marine Corps was short only 45 pilots out of an au
thorized total of 4,284.3 

Many Marines, however, harbored no illusions as 
to what the future held. Marines had, historically, 
been stationed in the Orient and knew well that Occi
dental solutions do not apply to Asian problems. The 
Marines in Vietnam were engaged in a brutal "nose 
to nose, toes to toes" war with a determined enemy 
who sought the conquest of South Vietnam as his 
only goal. General Greene was particularly aware of 
what was happening. A plan for prosecuting the war 
to a swift and . successful conclusion had been de
veloped by the Marine Corps in 1965 and had served 
as a basis for much of the initial effort. Unfortunately, 
only parts of it were adopted, and without all of 

USMC Photo A422093 
How many Marine helicopters arrived in Vietnam. These CH-53s, cocooned in canvas for protection, are being 
towed from the docks at Da Nang to Marble Mountain in 1968. 
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them, the plan was doomed to failure. The plan was 
termed "Echo," not for any secrecy, but simply an 
alphabetical listing of the alternatives. Plan "Echo" 
included an· increase of 441 pilots. Brigadier General 
Alan J. Armstrong, DC/S (Air) in 1966, could report 
that by "12 October 1965-the increased pilot training 
rate associated with Plan "E" (Echo) was absorbed 
by the Naval Air Training Command." 4 A further 
development was needed. 

In July 1966, Lieutenant General Leonard F. Chap
man, Chief of Staff of the Marine Corps, told the 
generals assembled at the annual symposium: "Many 
of you will remember that at last year's symposium 
we at Headquarters were heavily engaged in pre
paring Plans A, B, C, D, and E." 5 It was the last of 
these which was adopted, "giving us an increase of 
30,000" Marines. "Then, in October," he continued, 
"the Headquarters Staff produced in 4½ days, from 
a standing start, including 8 hours of printing 
time, Plans IA, 1B, 2A, and 2B. IA provided another 
55,000 Marines." 6 

Plan IA was submitted to the Secretary of the 
Navy on 21 October 1965 and approved by him on 
1 December the same year. Simultaneously, General 
Armstrong was developing a program for 44 7 addi
tional pilots to carry out the provisions of the plan. 
When the Navy was preparing the requirements for 
the new effort, "Plan IA had not [yet] been ap
proved by OSD, and consequently [the Navy] did 
not deem it appropriate to include a pilot require
ment in the" proposals. 7 The day after CMC sub
mitted Plan lA, on 22 October, General Armstrong 
requested an increase in the training rates at Pensa
cola from the FY 65 goal of 450. He estimated that a 
total of 502 new aviators would be necessary in FY 
66; 588, in FY 67; 683 in FY 69. "The ... training 
rates were tailored to provide an orderly build-up 
which could be realistically absorbed by the Training 
Command," and, he wrote, "at the same time satisfy 
the activation and augmentation schedules required 
by Plans E and IA." 

The lack of the requirements for additional avi
ators being stated when the Navy sent its plans to 
OSD was to come back and haunt the Marine Corps. 
For when the plans were approved, "the Marine pilot 
training rate for FY 67 [ was only J 525." 8 When the 
news of the low training levels was received DC/S 
(Air) submitted a letter to the CNO pointing out that 
the 525 new pilots a year "did not provide an ade
quate pilot training rate for the Marine Corps and 
it was in conflict [ with the decision] which has ap
proved IA increases." The letter "also reiterated re
quirements and recommended that CNO initiate action 

to insure- -that OSD documents reflect the Marine 
Corps requirement." 

The Marine Corps was in for a shock, for on 21 
December, it was informed that "no further action 
could be taken until the completion of the study of 
pilot production and aviator inventory problems, re
quired ... to be submitted to OSD by 1 April 1966." 
As a basis for the study, the Marine Corps was 
directed to make all its plans on the assumption that 
the war would end at midnight 30 June 1968-the 
end of the fiscal year for the U.S. Government. It was 
an order which, with a change in the year, would be 
repeated more than once in the years that followed. 

General Armstrong and his staff rolled up their 
sleeves and went to work. On 23 March, the approved 
plan was sent to the Secretary of the Navy, via the 
CNO. Although the plan recognized that fewer pilots 
would be needed after 1968, if called for even higher 
training goals than had been requested the previous 
October. 

Required Training Rates 

FY-67: 572; FY-68: 838; FY-69: 629; FY-70: 
681; FY-71: 471; FY-72: 647. 

There could be no delay in increasing the number 
of Marines reporting to Pensacola for flight training 
because "predicated on a fifteen month training cycle, 
the student input to the Training Command com
mencing April 1966 will [ not J be reflected [until] 
the FY-68 output." 9 The report concluded "that slip
page of input increases beyond April 1966 will directly 
affect augmentation and activation schedules con
nected with Southeast Asia commitments." During 
this brief time between July 1965 and July 1966 the 
Marine Corps pilot requirement had climbed from 
4,307 to 5,292. 10 Most of the increase was related to 
more helicopter units needed for Vietnam. The two 
"add-on" transport squadrons had been authorized. 
Two new VMOs were to be commissioned. 

Equally important, all aviation units in the combat 
area had been operating under a "peacetime" man
ning level and the tempo of war was beginning to 
have serious effects on the thinly stretched pilots and 
crews. The squadrons were to be brought up to full 
wartime strength. Additionally, and this was often 
misunderstood at the time, with the increase of pilots 
and crews traveling across the Pacific back and forth 
from the war, and with the casualties being suffered 
-particularly in helicopters-additional pilots would 
be necessary to compensate for the larger "pipeline." 
A final new need was to staff with flight instructors 
combat training squadrons, both for helicopters and 
for fixed wing. These units would complete the train-
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ing of pilots just graduated from the Training Com
mand. 

The prospects were summarized at the July 1966 
General Officers' Sympo~ium by Major General Richard 
G. Weede, Director of Personnel. General Weede was 
intimately familiar with the war in Vietnam, for from 
February 1962 until May 1964 he had served in Sai
gon as the Chief of Staff of the newly-created U.S. 
Military Assistance Command, Vietnam (USMACV). 
He reported "Our Marine aviators face accelerated 
assignments to unaccompanied overseas tours." He 
continue·d: 

Helicopter pilots present a special problem. Over 
one-half of the WestPac aviator requirements are for 
helicopter pilots and losses in this skill are unusually 
heavy .... We can anticipate a shortage of helicopter 
pilots.11 

The late summer and early fall of 1966 was a 
frustrating time for the Marine Corps. After a series 
of conferences, letters, messages, memos, and meet
ings, in August the Navy settled on a pilot training 
rate (PTR) which was a compromise among all the 
services which had their pilots trained at NATC. The 
share for the Marine Corps was 725 a year. At that 
rate, the Marine Corps would not catch up with its 
approved needs for some years into the future. On 
26 September it reiterated that a higher rate was re
quired for "as long as SEA commitments continue, and 
assuming we receive the 725 pilot training rate by FY 
69, the pilot shortage will continue until FY 74." A 
month later, on 19 October, the Secretary of the Navy 
went ahead and approved the original plan and for
warded it to OSD. It called for the Navy to produce 
1,700 pilots each year; the Coast Guard and foreign 
military services were to get another 100, but the 
Marine Corps remained at 725. 

Once again the Marine Corps received a jolt. Even 
after having compromised on its requirements, "OSD 
Systems Analysis recomputed both the Navy and 
Marine Corps attrition factors as submitted . . . to 
arrive at a revised Navy /Marine Corps distribution 
of the 2,525" total graduates. 12 According to OSD the 
proper balance for the Navy was 1,902 pilots and the 
Marine Corps only 523. 

All during the month ·of December 1966, there were 
intense negotiations between General McCutcheon, 
who had returned in June as DC/S (Air), and his 
staff and their counterparts in the Navy "in an effort 
to resolve the problem ... to arrive at a fair distribu
tio!J." Finally, on 17 December, "the Navy concluded 
that an 1800/625 compromise was in order and it 
was recommended." Five days later "The joint Navy/ 
Marine Corps memorandum to SecNav requested an 
1800 Navy and 625 Marine Corps PTR for FY 69 

and stated that additional actions have been taken 
and others are to be initiated to increase the pilot re
sources." This time, to avoid any doubt, the "mem• 
orandum was signed jointly, the Marine Corps on 22 
December 1966 and the Navy on 27 December 1966." 

It was a significant document-but not in the usual 
sense of the word. In the intense negotiations to 
achieve the compromise, the req~est had concentrated 
on only one aspect of the problem and had neglected 
to cover other important factors. As General McCut
cheon informed the Commandant, the memorandum 
"was deficient in that it did not state what the Marine 
Corps originally requested (725) and it did not ad
dress specific training rates for FY 67 and 68." He 
added, "to preclude restaffing the joint ... letter, a 
CMC memorandum was initiated to CNO to reiterate 
CMC stipulations in connection with the 625 com
promise." 13 Thus the Marine Corps found itself in a 
position where it needed up to 838 new pilots in a 
single year, had worked out a compromise with the 
Navy of 725, which had been rejected by OSD who 
ordered it to receive no more than 525, and now was 
joi111tly, with the Navy, requesting a further com
promise of 625. 

The situation was becoming grave. It was further 
aggravated by the fact that many pilots, faced with 
repeated tours in Vietnam, and deployments away 
from their home bases during the short time they were 
back in the United States, were finding Marine Corps 
careers less attractive. Though the final results would 
not be known until 30 June, FY 67 was rapidly shap
ing· up as a near disaster for retention of pilots. By 
the end of the year 288 of the reserve pilots had been 
released from the service, and another 107 had asked 
for retirement. More ominous, 125 pilots had been 
killed or taken prisoner and 257 voluntarily resigned 
their commissions. The Marine Corps in the end 
gained slightly more than its allotted 525, a total of 
5n; but it lost 777 pilots. 14 It ended the year with a 
shortage of 706; and the situation promised to get 
worse. 

General Greene and General McCutcheon found the 
Marine Corps in a three-way squeeze. They needed 
more pilots to fill the new units authorized by plans 
Echo and 1-A; they could not obtain approval for an 
increased training rate which, even though the results 
would not have much effect for nearly 18 months after 
the additional students reported to Pensacola, was 
one of the best long-range solutions; and now they 
we:re having difficulty keeping the pilots they already 
had. 

As the magnitude of the expected shortage became 
apparent in the last months of 1966, all of the Marine 
Co:rps knew that the question of additional pilots-
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particularly those for helicopters-was becoming ex
tremely critical. Starting in July 1967, pilots who had 
been back in the United States 22 months were 
scheduled to start returning for a second year in 
combat. By the end of 1968, it was estimated, almost 
300 who had left since 1 March 1965, would have to 
be ordered back to Vietnam. The situation for fixed
wing pilots was only a little better.15 At the same time 
the Marine Corps was becoming alarmed at the con
tinued drain on its pilots, the situation became a mat
ter of concern to the Congress. 

Congress Investigates. 

Senator John Stennis ( D.-Mississippi) was a re· 
spected and powerful figure. On 19 January 1967, as 
Chairman of the Preparedness Investigating Subcom
mittee of the Senate Committee on Armed Services, 
he announced that "the Subcommittee will hold for
mal hearings in the near future on the aircraft pilot 
programs of the Army, Navy, Air Force, and Marine 
Corps." Senator Stennis said "that the Subcommittee 
has had a continuing interest in this matter for sev
eral months and the hearings will follow staff investi
gations and inquiries which commenced last fall." 
The subcommittee, he continued, would: 

... address themselves to all aspects of the programs, 
and all problems which they present with particular at
tention being given to the adequacy of the present and 
proposed pilot production programs to meet existing 
and anticipated demands.'" 

Simultaneously, in the House of Representatives, the 
Chairman of the Committee on Armed Services, L. 
Mendel Rivers (D.-South Carolina) wrote to Secretary 
of Defense Robert S. McNamara. Congressman Rivers 
said that "I am very much concerned about a serious 
situation which exists in the Department of Defense. 
I am referring to the fact that we have been losing 
pilots at a faster rate than we are replacing them." 17 

He continued that "This problem seems to have re
ceived little attention in the Department of Defense, 
insofar as the expansion of pilot training is concerned, 
until recently. I am sure the situation could have been 
anticipated some time ago." Never noted as a fond 
admirer of Secretary McNamara's style of manage
ment of the Department of Defense, he kept pointing 
out in the letter that some action had to be taken! 

Pilots who have completed their obligated service and 
wish to retire or resign are not permitted to do so.* 
This, of course, cannot help but have an adverse effect 

* One of the "management actions" taken to maintain pilots, 
though it was applied on a selective, almost case-by-case 
basis by the four services. 

upon our ability to attract young men into our pilot 
training program. 

Perhaps the Defense Department has expressed no 
concern about the shortage of pilots ... 

We have got to come up with an answer. 
But it seems to me that we need more pilots now, 

and the faster the better. Half measures will not be 
sufficient. A gradual buildup will not solve the problem. 

He concluded that "I intend to go into this matter 
fully at the first opportunity," and that "this situation 
needs immediate attention." 18 

In the hearings that followed in February and 
March, General Greene was among those called to 
testify before Senator Stennis' and Representative 
Rivers' committees. In each case the Commandant re
viewed the needs of the Marine Corps, the number of 
new pilots being produced by the Training Command, 
and the losses being experienced. He also explained 
that "management actions" had reduced the number 
of pilots required to 5,002; but even with that, there 
remained a shortage of 851 aviators, 416 of them for 
helicopters. He estimated that by July 1968, the short
age would increase to 1,021. 

The Congress was not the only place where Gen· 
eral Greene was describing the situation. On 15 
February, he spoke briefly to the Marine Officers' 
Wives Club. He explained some of the impact of the 
shortage. "Now about rotation policy. If your hus
band comes back from South Vietnam, how long are 
we going to let him stay here before he has to go out 
again?" 19 The answer was not reassuring: 

Well, our policy is two years. That's our optimum 
time, but I'm finding that in certain specialties and 
helicopter pilots ... I don't have enough ... to let the 
individual remain at home for two years .... and that's 
the kind of sacrifice you ladies are going to make, and 
you're going to have to look forward to. . .. And I'm 
asking you to do it. 

Though less a matter of debate at the time, the 
shortage was not confined just to helicopter pilots. 
The crew chiefs, mechanics, and their wives faced 
nearly the same conditions. To most people concerned 
with the problem, the existence of a serious shortage 
was evident, but a few key men in DOD were not con
vinced. 

The crux of the controversy lay in the statements 
General Greene had made before committees in both 
houses of Congress. The Commandant repeatedly had 
told the legislators that the Marine Corps was experi
encing a severe shortage of pilots and the situation 
would get worse if steps were not taken immediately 
to cure it. With full-scale hearings on military pilot 
training, requirements, and inventories scheduled in 
April before Senator Stennis' Preparedness Investi
gating Subcommittee, OSD became concerned about 
the testimony which might be given by the witnesses. 
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U.S. Army Photo P-133487 
Dr. Alain C. Enthoven, Assistant Secretary of Defense 
(Systems Analysis), initially challenged the Marines' 
need for additional pilots, but after thorough review 
of the problem partially agreed with the Marines. 

'•· I 

On 21 March, General McCutcheon was called to 
the Pentagon to meet with Mr. Russell Murray from 
the office of Dr. Alain C. Enthoven, Assistant Secretary 
of Defense (Systems Analysis). "Mr. Murray stated 
that Mr. McNamara simply could not have programs 
where resources and requirements were out of bal
ance," General McCutcheon reported. 20 The general 
responded by recounting the reasons for the increased 
requirement, including all the steps the Marine Corps 
had taken to make more pilots available, but concluded 
that the only long-term solution was an increase 
in the pilot training rate. "Mr. Murray then showed 
us a chart which depicted a new projection of re
sources vs. requirements." After going over the new 
OSD calculations, General McCutcheon told him: 

I would be glad to take the chart and study it and 
come up with some suggested dialogue to reconcile the 
Department of Defense view of 'no shortage' vs. the 
Marine Corps statement, which is now a matter of rec· 
o.rd in the Congress, that we will be short 851 on 30 
June 1967. 

The next day, in response to a telephone call from 
Dr. Enthoven to General Greene, General Chapman 
(Chief of Staff) and General McCutcheon returned to 
the Pentagon for another meeting. There, General 
Chapman explained to Dr. Enthoven that he thought 
the Department of Defense "was taking a rather nar
row definition of 'requirement'." Dr. Enthoven, for 
im;tance, had suggested that if the Marine Corps 
would just restrict pilots' leave to 20, rather than the 
more customary 30 days, prior to leaving for Vietnam 
and on returning from combat, additional aviators 
would be available at any one time. While General 
Chapman agreed that such a program might be neces
sary, instituting it did not eliminate the need for 
sufficient pilots so that the pipeline could accommodate 
30 days' leave. He repeated that "The Marine Corps 
had not complained about not having assets equal to 
total requirements .... What we [do] not have fis] 
an adequate approved pilot training rate to get us 
well." The meeting broke up with Dr. Enthoven 
"stating he was in hopes we could draft a paper that 
would show a balanced program and thus come to a 
meeting of the minds." 21 Neither of the two generals 
had much doubt what was meant by a "meeting of 
the minds." 

On 29 March, the chief of staff approved a memo
randum for the Secretary of the Navy in which he 
stated: The Secretary of Defense "intends to have all 
programs in balance, i.e., resources to match require
ments. He proposes to accomplish this by reducing 
requirements in FY 1968 and 1969." 22 Apparently 
OSD had underestimated the courage and determi
nation of the generals, for, as General Chapman stated 
in the memo, "The Marine Corps has refused to ac
quiesce in this method of eliminating the 'shortages'." 
The increases required by plans Echo and 1-A were 
va.lid ; the statements by General Greene as to the 
shortage were valid; and regardless of what actions 
the Marine Corps took to temporarily relieve the 
problem, a long-term solution had to be found. As it 
was, the memo pointed out, "The situation as seen 
by the pilots is one of repetitive toUT'S to WestPac, 
two years or less in [the United States] between 
tours," and "reduced chances for professional school
ing, reduced leave to and from WestPac, family sep
aration even in [the United States] due to other de
ployments, exercises," and squadrons on the east and 
west coast woefully undermanned. 
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The "effect on the pilots," he wrote "runs counter 
to those [ actiuns] taken to increase pilot retention. 
The situation looks better on the outside and the pay 
is higher." Worst of all, "The Marine Corps predic
tion of wartime pilot retention has proved to be too 
optimistic, thereby contributing to the 'shortage.' The 
pilot retention rate can get worse." Under the circum
stances, he continued, the Marine Corps could only 
consider that, "the present pilot situation is tolerable 
only for a short, interim period. There must be a 'get 
well' program we can publish" to our aviators and 
reassure them that the sacrifices they are making are 
not to become a continuing way of life. "To sum
marize the essence of the matter," he concluded, "The 
Marine Corps refuses to agree to exorcize the 'short
age' because no 'cure' we can rely on" had been ap
proved and started by OSDP 

On 30 March, there was another meeting between 
Mr. Murray, Dr. Enthoven, and General McCutcheon. 
It was quickly apparent that little progress had been 
made toward a "meeting of the minds," for "the 
primary concern of [OSD] was the forthcoming testi
mony before the Stennis Committee." 24 Dr. Enthoven 
"objected to the Marine Corps showing what it con
sidered to be its full requirements." One of his ideas 
was that since deliveries of some aircraft were slightly 
behind schedule, "the requirement [for pilots for 
tl1em] was not valid for that year, but should be 
shown in some future year." A particularly deep 
point of disagreement concerned the squadrons in 
combat. OSD had previously agreed that they should 
have a full wartime complement of pilots instead of 
the peacetime level with which they were fighting 
the war. Dr. Enthoven stated that OSD "would issue 
a paper negating" the decision, and the units would 
remain at a peacetime allocation of pilots. General 
McCutcheon said, "that we carried this as a require
ment since we had received it in writing and if he 
wanted to cancel the requirement, he would have to 
do so in writing." 

"The end result of the conversation ... was that 
[Dr. Enthoven] was still adamant that our true re
quirements should not be shown and that he ques
tioned the validity of many of them." As the meeting 
broke up, Dr. Enthoven stated "he regretted that we 
couldn't get together and agree, and that it might be 
necessary to 'air our dirty linen' in public before Con
gress." He also warned that OSD "found it neces
sary to attack and that they would have to point out 
that the Marine Corps requirements were fictitious 
and that they had resources necessary to carry out 
their assigned missions." General McCutcheon was 
not cowed, for "I told Dr. Enthoven I understood his 

position but we would be happy to accept the chal
lenge." 2

" 

That night, Dr. Enthoven's secretary called General 
McCutcheon's home and left word with his son to get 
in touch. It was past midnight when the general 
arrived from work, but early the next morning he re
turned the call. Dr. Enthoven told the general "that 
he was taking personal charge of the Marine Corps 
pilot requirement problem," and that he wanted to 
meet with General McCutcheon "and go over all [the] 
requirements line by line.' 2

" A few hours later, he 
arrived at HQMC and they went to work immedi
ately. 

It is not often that a single room contains two 
more intelligent, analytical-and determined-men as 
when the. experienced, perceptive Marine general sat 
down at the same table as the brilliant economist. It 
is also seldom that each and every Marine aviator 
and his billet receive as careful scrutiny from such 
high ranking officials. At the end of the first day, 
General McCutcheon could report that as a result of 
their efforts, "He certainly will know a whale of a lot 
more about Marine Corps aviation, and I will have a 
fuller appreciation of his systems analysis proce
dures." 27 

After another full day of effort, the Marine gen
eral and the systems analyst had finished their re
view and come close to agreement. McCutcheon had 
started out with the initial need for 5,002 aviators, 
had pressed for 5,222 but "wherever my new figure 
was above the previous ... requirements, I told him 
I would drop to the lower number." 28 Dr. Enthoven 
had accepted 4,705. The difference was the manning 
at wartime levels of the squadrons engaged in com
bat. General McCutcheon held out for a full strength 
of pilots; Dr. En th oven remained convinced that they 
could operate at peacetime levels. At the conclusion 
of the line-by-line justification, the general reported, 
"we then turned to a ·discussion of ways and means 
to improve our situation. He took notes ... and I'm 
sure we will get some action." 

After it was all over, General McCutcheon con
cluded that "it was a most interesting and worthwhile 
session. Dr. Enthoven learned a great deal about the 
Marine Corps and I believe we have established a 
good harmonious, close rapport with him." He con
cluded "I believe that anytime we have a good hard 
case to present that he will hear us out and decide the 
issue fairly and squarely." 29 

On 3 April, in a telephone conversation with Gen
eral Greene, Enthoven further clarified both the areas 
of agreement and the remaining issues between him
self and the Marine Corps. Enthoven declared that 
after his working session with McCutcheon, he was 
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"satisfied that you definitely need more pilots than 
you've got" and that he was "quite sure that we are 
going to be able to figure out one way or another ... 
to improve your training rate." 

At the same time, Enthoven again tried to persuade 
Greene not to use the word "shortage" in relation to 
the pilot problem. The OSD analyst urged the Marine 
Commandant to concentrate in all public statements 
on three points: First, that "We do have enough pilots 
to fly our planes today;" second, that DOD, the Navy 
Department, and the Marine Corps all agreed that 
over the long run more aviators were needed; and, 
third, that all agencies and services concerned were 
examining ways to "increase our pilot inventory." 
Enthoven made it clear that he was concerned about 
the effect on public opinion of any official statemem. 
that the Marines (or anyone else) did not have 
enough pilots. Such statements, he said, would be 
used by antiwar elements in the U.S. and by enemies 
abroad to claim that the nation no longer could carry 
on the war, thereby undermining the overall political 
effort of the Johnson administration to defend its 
Vietnam policy. Greene acknowle_dged the importance 
of the political problem but made no commitments on 
what Marines would tell the Congress. 30 

In spite of these lingering differences, it appeared 
that enough agreement had been reached that steps 
could be taken to begin a program to produce suffi
cient pilots for plans Echo and 1-A. The Marine 
Corps, however, had not taken into account fully the 
fears of OSD over the rapidly approaching Stennis 
committee hearings. The results were spelled out m 
a memorandum written by General McCutcheon: 

General Chapman received a call from Dr. Enthoven 
late Wednesday afternoon, 19 April and agreed to meet 
with the Doctor in his office at 0830 the following day. 
We prepared a modification of the current tables [of 
pilot requirements] which had been under discus
sion .... 

Lieutenant General Chapman, Colonel [Mervin B.J 
Porter [ who had commanded HMM-261 in Vietnam 
and now was an assistant to General McCutcheon] and 
I arrived at Dr. Enthoven's office at 0830, Thursday, 20 
April. 

The session lasted until about 1315. Several times it 
got rather heated and I thought that we would con
clude the meeting with no agreement between us. 

The main point at issue remained the one that has 
been prominent since the beginning, i.e., "shortage." 
The Department of Defense cannot accept the fact that 
requirements can in fact be in excess of capabilities 
without the corresponding shortfall being publicized 
as a shortage. Dr. Enthoven made it clear that if we 
did not accept his chart and cooperate in front of the 
Stennis Committee by saying that we are not short 
that he would have no alternative but to analyze Marine 
Corps aviation in depth and he assured us that he 
would cut us apart. He emphasized that he had lots 
of experience in this !in~ of work, i.e., [the Air Force's 
hoped-for new bomber] the B-70, and that he had the 
organization to do it. He said he did not want to but 
if we didn't cooperate he would have to. I got the 
impression that he was on the defensive and that they 
were afraid of what we might say in front of Stennis 
and more important what the aftermath might be. 

In spite of this blackmail threat we continued to 
negotiate and General Chapman was very successful in 
extracting nearly everything we asked for. 

Several hours after we had left Dr. Enthoven's office 
Mr. Sullivan [an assistant of Dr. Enthoven] c·alled 
Colonel Porter and requested a lot of data on our pilots 
going back to 1961. He wanted the information by 1000 
the following morning. I tried to get in touch with 
Sullivan but could not; but I did call Dr. Enthoven 
and told him we could not provide it in that short of 
notice but would get it as soon as possible. Most of it 
was provided late the following day.'11 

If the Marine Corps had miscalculated the sensitivity 
of OSD to the Stennis committee hearings, then OSD 
miscalculated the integrity and determination of the 
Marines who were called to testify. Friday, 5 May 1967, 
General McCutcheon was the witness. Within minutes 
of the afternoon session's beginning, James T. Ken
dall, chief counsel for the committee, asked, "General 
McCutcheon ... I trust that you will not be offended 
if I am so bold as to use the word 'shortage' in my 
questioning. Is that word in your vocabulary, sir?" 

The general shot back a brisk "Yes sir; it is." 32 

Three and a half hours later, there was no doubt in 
the minds of the Senators. The Marine Corps had a 
serious shortage of pilots. 



CHAPTER TWELVE 

MORE PILOTS FOR THE WAR 

Busy Helicopter Crews 

The Stennis Committee hearings established as 
common knowledge that the Marine Corps had a 
shortage of pilots. Recognition of the problem, how
ever, was not equivalent to a solution. Even if the 
pilot training rate could be increased immediately
and it could not-there would be no noticeable effect 
for almost two years. In the meantime the situation 
continued to worsen. Among fixed-wing pilots it was 
serious. Among helicopter pilots it was critical. 

No Marine will ever detract from the heroic efforts 
of the fixed-wing crews. Flying under seemingly im
possible weather conditions, the jets performed mir
acles to protect the helicopters as well as the combat 
riflemen on the ground. They encountered a thicket 
of surface-to-air missiles while attacking targets in 
North Vietnam. They operated from expeditionary 
airfields and aircraft carriers. Always they fought with 
the highest degree of skill and dedication and, when
ever possible, as a member of the Marine air-ground 
team. 

If the speed and altitude of a jet made the war a 
slightly impersonal experience to the pilots, the same 
was not true of the helicopter crews. Theirs was a 
very personal war. They were seldom out of range of 
enemy fire from the moment of takeoff until the final 
landing. With rocket and mortar attacks against for
ward bases, even when they completed a flight, they 
were subjected to continuing enemy fire. 

The continued combat at close quarters between 
the helicopter crews and enemy gunners brought a 
new dimension into the pilot shortage. Attrition, either 
as a direct or an indirect result of this new factor, was 
climbing beyond all previous estimates. Prior to the 
Stennis Committee hearings, General McCutcheon had 
prepared an analysis of the conditions. 

Since Archie's Angels had first landed at Soc Trang 
-and they had never suffered a combat casualty-up 
to 23 April 1967, 719 pilots and crew members had 
become casualties in Vietnam. After the landings in 
1965 both fixed-wing and helicopter crews were ex-

posed to enemy fire in approximately equal numbers. 
The results were revealing. Of the total casualties, 638 
had been in helicopters. Among pilots, 37 helicopter 
and 21 fixed-wing had been killed. For crew members, 
the ratio was 52 against 16. Most indicative, 311 heli
copter crew members and 229 pilots had been 
wounded or injured. The equivalent numbers for 
fixed-wing were 19 and 10.1 

Two months earlier, a similar study on a different 
facet of the problem had been completed. It was a 
part of General Chapman's and General McCutcheon's 
strenuous efforts to have sufficient pilots approved by 
OSD to bring the squadrons in combat up to wartime 
allowance of pilots. The report had made a detailed 
and comprehensive analysis of the duties of pilots 
in Vietnam. The conclusion was that as a routine 
average, fixed-wing pilots were on duty 86 hours per 
week,2 For the helicopter crews, the normal was 14 
hours a day, the equivalent of 100 hours a week. The 
study added that; 

. .. not portrayed in the above data are the following 
considerations: irregular hours and interrupted sleep, 
heat and humidity preventing recuperative daytime rest, 
continuous seven-day week duty period up to six months 
with little respite, and almost continual exposure to 
enemy fire on the part of helicopter pilots and frequent 
periods of being downed in the midst of a fire fight as 
evidenced by two CH-46 crews who were recently 
downed and joined in with other friendly troops in 
repelling an attacking force." 3 

If a large assault operation was underway, the 
hours for fixed-wing per day increased from 12.3 to 
12.5. For helicopters, every single pilot assigned would 
have to average "15.5 hours crew time ... per day," 
and "these increased rates continue for periods of 5 
to 10 days." 4 General McCutcheon also calculated 
that a helicopter pilot on a 13-month tour in combat 
would complete more than 1,100 individual sorties. 
Jet pilots averaged about 250, though those flying 
the Grumman-built, all-weather A-6 attack aircraft 
would spend half of them flying into North Vietnam, 
rather than supporting the Marines in the south.5 

137 



138 MARINES AND HELICOPTERS, 1962-1973 

USMC Photo A421989 
Under portable lights, Marines of HMM-364 work 
through the night at Marble Mountain readying a CH-
46D for an early morning mission in 1967. Such 
efforts were routine for helicopter crews in Vietnam. 

Though no equivalent studies were made for crew 
chiefs, they worked even harder, flying in their air
craft on missions and manning the guns, maintaining 
the helicopters, and trying to catch a few moments 
of rest before again taking off on another mission. 
Their exploits provide one of the proudest moments 
in the history of the Marine Corps. More than any
one else, the flying mechanics and crew chiefs of the 
helicopter units made the prosecution of vertical as
sault warfare possible. 

Even when the crews returned to the United States, 
there was little let-up in the pace. General Greene had 
hoped that no Marine would be sent back to Vietnam 
without at least two years between tours. This meant 
that for every pilot in the Western Pacific area, at 
least two were needed elsewhere to provide a "rota
tion base requirement." General Chapman calculated 
that by the summer of 1967, 881 helicopter pilots 
would be needed for the overseas units if they were 
to be brought up to full wartime strength. This meant 
that there should be 2,64.3 elsewhere. There were only 
1,966, almost 700 individuals and 25 percent short 
of the number needed. In jets and transports, there 
was a tiny surplus of 80 pilots. 6 

At the General Officers' Symposium in July 1967, 
there were few bright spots in the outlook. General 
McCutcheon could report that the change from the 
UH-34s to the CH-46s was progressing and that the 
last squadron was due to make the transition to the 
new helicopter by the end of 1970. "More than one 
half of our medium helicopter squadrons are de
ployed," he said. "Rotation of the CH-46s to WestPac 
to replace the UH-34s has nearly doubled the Marines' 
lift capability without"-and it was a vital point
"increasing the demand for helicopter pilots." The 

impending difficulty with the tail pylon still was un
known at the time. 

He continued that "of the (medium) squadrons de
ployed, "two are assigned to the Special Landing 
Forces; the other seven are with MAG-16 in Viet
nam." Remaining in the United States, "we have six 
squadrons of the permanent force structure plus two 
temporary add-on squadrons of MAG-56 which have 
been activated in a cadre status on the West Coast." 
The shortage of pilots and crew members, however, 
"has prevented our manning MAG-56 as an active 
group." For the "heavy" transports, production of the 
CH- 53 was beginning to catch up with the schedule, 
and "all three squadrons will be fully outfitted this 
fiscal year." HMH-463 had arrived in Vietnam two 
months previously and had joined the four-plane de
tachment which had retrieved so many downed air
craft. In observation units, "at present, three of our 
five VMO squadrons, with 70 percent of our UH-ls, 
are in" Vietnam. 

He concluded his presentation by reviewing the 
pilot situation. "Retention of aviators on active duty 
foll far below our earlier projections," and "the attri
tion is forecast to stay higher than in the past. This 
includes losses due to death, disability, retirement, 
resignation ... and all other causes." Not. for another 
two years could any improvement be foreseen. In the 
meantime, a series of steps had been "taken and [are] 
to be taken to ease the pressure on our pilots." 7 

Management Actions 

Even as General McCutcheon was talking, the re
sults of the FY 67 pilot program were ,being added up. 
The news, while not quite as bad as expected, was 
grim. New pilots numbered 573. Attrition from all 
causes was 777. Now the Marine Corps was short 706 
from a requirement of 4,705. 8 Although the steps 
taken to remedy the shortage were, at the time, called 
"management actions," there was really only one 
meaning to them: scrape up every available pilot in 
the Marine Corps for assignment to the operating 
units, until sufficient new ones could be recruited and 
trained. 

Some of these efforts had begun in the fall of 1965 
when it first became readily apparent that Vietnam 
could expand into a major conflict. Unless there was 
a personal hardship involved, all regular officers who 
had requested retirement or resignation beyond 31 
August 1965, were to be retained in the Marine Corps 
for an expected additional 12 months. For the regular 
enlisted Marines, much the same program went into 
effect and, in addition, there were some involuntary 
extensions of enlistment for up to four months. The 
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message announcing the freeze on Marines getting out 
went on to say: 

Reserve officers and enlisted personnel are not af
fected by involuntary extensions, not because their num
bers are not needed, but because of legal considerations. 
The large number of reserve officers and enlisted per
sonnel whose terms of active service ... expire each 
month represent a tremendously important source of 
skill and experience which is vitally needed for the 
leadership of our Corps during this time of expansion." 

When the restrictions on leaving the Marine Corps 
were lifted the next year, a Sl)rge of resignations and 
retirements contributed to the ever-widening gap be
tween requirements and resources. Once again, in
voluntary extensions were ordered. In a message to 
all Marines, the Commandant explained the necessity 
of such a move: 

During the past year, every effort has been made to 
obtain sufficient officers with necessary qualifications to 
meet all requirements. Despite these efforts, some de
ficiencies exist. Therefore, in order to provide the needed 
officer strength to maintain an adequate rotation policy, 
the Secretary of the Navy has approved the reinstitution 
of a program of selective deferrals of acceptance of 
resignations and requests for retirement or termination 
of temporary appointments. 

The Commandant is fully aware of the many incon
veniences, personal hardships, and sacrifices caused by 
similar action in 1965, and therefore takes this present 
action with the greatest reluctance. However, there is no 
alternative if the Marine Corps is to continue to meet 
its expanding contribution to our nation's defense effort. 
Assurance is given that case-by-case attention will be 
given each request to ensure full consideration of per
sonal problems resulting from this policy. 

Acceptance of resignations, requests for retirement, or 
termination of temporary appointments of regular of
ficers of the grades Lieutenant Colonel or below will be 
selectively deferred [and] will be based on critical needs 
for officers with particular skills . . . including naval 
aviators.10 

The deferrals would "remain in effect indefinitely," 
the message concluded. 

Even though there was no way to retain reservists 
without Congressional legislation, at least the regular 
pilots would remain in the Marine Corps. The policy 
was effective, and resignations and retirement of avi
ators dropped off sharply during FY 68. 

There was another source for more pilots. Borrow
ing the systems analyst's technique of carefully scrutin
izing each billet requiring an aviator might be a way 
to reduce the number of pilots needed. The biggest 
savings was also the most difficult for the Marine 
Corps. Reluctantly, Generals Greene, Chapman, and 
McCutcheon agreed that there was no way possible 
to fill the units in combat at a full wartime comple
ment of pilots without jeopardizing any semblence 
of a rotation policy back to the United States.11 They 

ordered the squadrons to remain at peacetime levels. 
This reduced the needs of the W estPac squadrons by 
a total of 166 pilots. It meant that the deployed 
Marines were going to continue to be fully committed, 
but it also meant that they could have a somewhat 
longer period back home before returning to Viet
nam. 

Another bitter pill was the loss of MAG-56, the 
long-fought-for and finally approved "add-on" heli
copter group formed at Santa Ana after MAG-36 de
parted for Chu Lai. It was left in a cadre status and 
staffed with ground officers who carried aviation spe
cialties designations, thus eliminating the need for 
another 124 helicopter pilots. The Marine Corps finally 
had to accept OSD's proposal for only 20-day leaves 
for pilots when departing to or returning from Viet
nam, an action which produced the equivalent of 102 
more pilots. Aviator students at the Amphibious War
fare School at Quantico, normally considered a vital 
part of the training of a Marine officer, were cut by 
50. Bit by bit, the Marine Corps whittled away at 
any place where a pilot could be spared. Nothing was 
overlooked. Two were replaced by civilians at air sta
tions, and even one was subtracted from the staff at 
FMFPac. When it was all over, 709 billets had been 
identified as being able to be reduced. 

One more approach was substituting ground offi
cers for pilots. Though not as productive as eliminat
ing billets, the effort still netted 245 more pilots. Gen
erals no longer could have aviators as aides, and 
squadron staffs were carefully screened from top to 
bottom for billets which could be filled by a ground 
officer. HQMC gave up 20, including 10 from DC/S 
(Air). 

Finally, the Marine Corps had to curtail commit
ments in areas other than Southeast Asia. Nowhere 
was there a greater impact than on the helicopter 
pilots of MAG-26 at New River. Lieutenant General 
Richard G. Weede had been promoted and assigned 
as the Commanding General, Fleet Marine Force, 
Atlantic after his tour as Director of Personnel at 
HQMC. He also spoke at the 1967 symposium. 

Up to June 1965, he pointed out, the Marine land
ing force of the Sixth Fleet in the Mediterranean Sea 
had included a small detachment of eight UH-34s. A 
lack of LPHs, which were then still being built, had 
prevented the assignment of any larger vertical assault 
capability. Since then, General Weede continued, "we 
have been forced to withhold even this [limited UH-
34] support due to our critical shortage of helo 
pilots." 12 He went on that "We consider it essential 
to provide full helicopter support for this unit-by 
that I mean an LPH embarked squadron." In the 
Caribbean the helicopter unit of the ready force, which 
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CH-46s and a CH-53 lift off from a logistics support area with supplies for 3d Marine Division firebases and 
units in the field in September 1969. The demand for helicopters in the -war for both logistical and tactical 
missions never slackened. 

normally was a full squadron of transports reinforced 
with two UH-ls, was down to "six UH-34s and two 
'Hueys' due to nonavailability of LPHs." We were 
actually a bit thankful for this," he continued, "since 
it gave us a breather and temporarily alleviated our 
pilot shortage somewhat." 13 

Even with the units in Vietnam being held to peace
time pilot strengths, with the elimination and substitu
tion of billets, involuntary extensions of active duty, 
and cutbacks of Atlantic fleet commitments, there 
were still not enough helicopter pilots to go around. 
General Weede displayed two charts. One showed that 
the 2d Marine Aircraft Wing, which made up the avi
ation member of the FMFLant air-ground team, had 
only enough pilots to satisfy 71 percent of the war
time, and 88 percent of the peacetime requirements. 
Discussing the shortage, he said, "I won't harp on this. 
We are all aware of it." 14 Then he displayed where 
the bulk of the shortages lay. MAG-26 had 58 percent 
of the pilots it would need in wartime. "Many of our 
problems or situations we can work with, on, and 
around," the general concluded, "But only a long lead 
time pilot can fill that cockpit seat and 42 percent of 
MAG-26's helo seats are empty, with no significant 
relief in sight." 15 

Not only was no relief in sight, the shortage con
tinued to get worse. In 1966, the obligated service of 
pilots graduating from the training command had 
been increased from three to three and_ a half years 
after earning their wings.16 In 1968, approval was 

gained for another increase to four and a half years 
starting with those officers beginning flight training 
after 1 January 1970.17 A new program of warrant 
oflicer pilots was suggested, but not approved.18 The 
disadvantages of pilots who were restricted in their 
assignment still remained a major issue. In addition, 
it would take just as long to train a warrant officer 
as a commissioned officer, and the plan offered no 
real benefit. 

Fixed-wing pilots again were ordered to transition 
into helicopters. On completion of training, they were 
sent to Vietnam. The reaction of most was similar to 
that expressed by the Marines in the forced transition 
program in the early 1960s. One of the first to be sent 
to helicopter training was Major Jerry D. Boulton. He 
wrote HQMC pointing out his long experience in jets 
and requesting that he be assigned to a fixed-wing 
squadron in Vietnam. The answer was not reassuring, 
for DC/S (Air) said that while "taking fixed wing 
pilots, transitioning them into helicopters and send
ing them to SEA was undesirable ... the bottom of 
helicopter assets had been reached." 19 Each case 
would be reviewed individually, but the Marine Corps 
desperately had to find some way to obtain more 
helicopter pilots. By 1 July 1968 it needed almost 
1,000 more aviators than it had. The worse shortage 
remained with helicopters. For a total requirement of 
5,010, there were only 4,045 available.20 

The "management actions" had not solved the prob
lem, only softened its blows. The only cure for the 
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shortage was more pilots from the Training Com
mand. 

A New Source of Helicopter Pilots 

Any increase in the pilot training rate did not auto
matically produce more pilots. If additional students 
were to be taught how to fly, more aircraft, class
rooms, and instructors were required. Like everything 
in aviation, a major change could not be produced 
overnight. In the spring of 1967, plans were being 
made for a total production of 2,525 pilots in FY 69. 
Vice Admiral Alexander S. Heyward, Jr., Command
er, Naval Air Training Command stated "That in 
view of the expected phase in of assets which 
lag real requirements, a 2,525 pilot production capa
bility in FY 69 is in some doubt." Such an objective, 
he added, "in any event represents the absolute maxi
mum attainable goal short of mobilization or similar 
measures." If aircraft, instructors and maintenance 
personnel, and construction programs were all pro
vided on schedule-and he had misgivings that they 
would be-the Naval Air Training Command might 
be able to reach a rate of 2,700 students per year by 
FY 70 and to sustain it through "over utilization of 
assets." 21 

When representatives from CNO discussed the mat
ter with the admiral they reported that "It is not a 
simple matter to address a specific phase without 
analyzing the overall effect." At Ellyson Field, where 
helicopter training was given, the problem was seri
ous. "Increasing the number of helicopters would 
enable us to increase that phase of the program pro
viding the instructors were available," but "the whole 
training syllabus is a series of interacting phases, the 
effects on other phases would have to be analyzed to 
see if a total increase could be achieved, just by add
ing to the helo phase." Such an action as adding more 
aircraft and instructors to Ellyson, "could create 
bottlenecks in other areas and students would be de
layed." The admiral pointed out that "it is impossible 
to project an increase in production merely by ad
dressing one specific part of the overall syllabus. The 
entire program must be examined." 22 

At the time, a syllabus for a Marine Corps heli
copter pilot consisted of 11 weeks of preflight aca
demic training, two weeks of learning how to survive 
if forced to land in uninhabited areas, and other 
scholastic instruction. Flight in aircraft was normally 
eight weeks and 26 hours in a very light Cessna-built, 
fixed-wing T-34, followed by 21 weeks and 100 flight 
hours in the T-28-the same aircraft utilized to eval
uate the LARA concept. This stage was followed by 

three weeks of intensive practice, and finally, land-_ 
ings on board an aircraft carrier. 

At the conclusion of carrier qualification, the stu
dent was assigned to advanced training, and if ordered 
to helicopters, reported to Ellyson. There he received 
an additional 11 weeks of instruction, divided between 
classroom work, 20 hours of flight in the H-13 
(HTLs), followed by 50 hours in an H-34. 23 

In 1967 the helicopter pilot syllabus was shortened 
and the carrier qualifications phase and some of the 
basic flight training were eliminated. This allowed 
48 more pilots to be trained per year, still nowhere 
near the number needed by the Marine Corps. Ellyson 
could produce no more, at least for the immediate 
future. Another source for training had to be found. 

The idea of one military service conducting aviation 
training for another was not new. In World War I 
there had been the "training of 23 seaplane pilots for 
the Army by the Navy." In return, the Army had 
trained "61 naval pilots in the operation of aeroplanes 
for use on board ship." 24 Though it was often diffi
cult to explain to anyone unknowledgeable in military 
matters, the arrangement existing for many years at 
Pensacola was not that of one service training the 
pilots of another. Both the Navy and Marine Corps 
were-and are-members of the same naval service, 
tied closely together by history, custom, and missions. 
The Training Command was staffed jointly by both 
Marines and Navy personnel. But the training of 
pilots by the Army or the Air Force definitely in
volved another service. 

In April of 1967 a peculiar set of circumstances set 
the stage for a change. The U.S. Air Force had been 
training many of the fixed-wing pilots of the Federal 
Republic of (West) Germany, and it also was attempt
ing to increase its own pilot training rate for the 
buildup of the war in Vietnam. To do this Air Force 
pilot training had been "programmed to maximum 
capacity." Training bases had a policy "to fly every 
day that the weather permits, including weekends and 
holidays to maintain student schedules." Then the 
German government announced to the Air Force 
that "beginning in FY 68, they [ would] be unable to 
fill their contracted agreement" up to the full allot
ment of students. As a result, Germany "proffered 108 
of these spaces for Air Force students." Originally 
the Air Force planned "to utilize these spaces to re
lieve the somewhat saturated conditions on other" 
bases. 25 

The Marine Corps learned of these events and 
quickly requested that the spaces left unfilled by Ger
many be utilized to train Marines, since any fixed
wing aviator who received his instruction from the 
Air Force would free a space for a helicopter pilot to 
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be trained at Pensacola. The proposal was agreed to 
by OSD, and the first of a total of 507 pilots over the 
next four years began flight training with the Air 
Force in the summer of 1967. 

The speedy acceptance of this program opened up 
new avenues to General McCutcheon. Though there 
was no way to prevent the 1,000-pilot shortage fore
cast for 30 June 1968, if a program similar to that 
with the Air Force for fixed-wing pilots could be 
worked out with the Army for helicopter pilots, the 
training rate could be increased above that which was 
possible just at Pensacola. 

Army aviation consisted almost exclusively of heli
copters, with only a few light fixed-wing aircraft as
signed, and during the years since its commitment to 
combat in Vietnam, the Army had established a large 
complex for the training of its helicopter pilots. In 
November, Secretary McNamara had approved a 
pilot training rate of "7,320 Army pilots plus 180 for
eign" students for the fiscal year beginning 1 July 
1968. The Army, however, estimated that it could 
train up to 8,100 pilots in FY 69. The Marine Corps 
jumped at the chance and on 9 November 1967, Secre
tary McNamara directed the Army to "please develop 
plans for training Marine pilots with the Secretary of 
the Navy and provide my Systems Analysis office [Dr. 
Enthoven] with a schedule as soon as possible." 2 G 

The goal was 150 graduates in FY 69. The first nine 
were to report in July 1968. 

Within three weeks of Secretary McNamara's ap
proval, General McCutcheon was exploring ways to 
expand even further the training of Marine heli
copter pilots by the Army. On 30 November, he wrote 
the Army, requesting that it not wait until the start 
of the new fiscal year, but begin accepting Marine 
students as soon as possible.27 The Army tentatively 
agreed to add 67 more between February and 30 
June. The Deputy Secretary of Defense Paul H. Nitze, 
who previously had been the Secretary of the Navy, 
wrote on 2 February, "I would like the Army to start 
training helicopter pilots for the Marine Corps as 
soon as possible." He added, that though the original 
program was not to begin until July "I understand 
your staff has proposed entering the first Marines into 
training in February 1968. That schedule appears 
satisfactory providing the build up is fast enough to 
produce 150 Marine pilots during FY 69." 28 The ap
proval of the accelerated schedule should have brought 
some relief to the hard-pressed Marine Corps. The 
increase, while small compared to the overall re
quirements, was at least a step in the right direction. 
As so many other times in the development of heli
copters, however, what seemed like a solution to a 
problem still required refinement. 

Colonel Edwin L. Powell, Jr., Director of Army 
Aviation, wrote on 29 January, "that the FY 68 train
ing of USMC pilots was contingent on training being 
conducted on a reimbursable basis, and also requested 
action to reimburse the Department of the Army with 
$179,719 to cover the cost of the FY 68 training." 29 

In addition, as there were no suitable government 
quarters available at the Army training bases, the 
Marine Corps would have to provide each of the stu
dents an extra allowance of pay. The entire cost for 
the FY 68 classes, Major General William K. Jones, 
Deputy Director of Personnel at HQMC, wrote, 
amounted to "approximately $241,000, none of which 
... is available." 30 A search by the Fiscal Director 
of the Marine Corps, Mr. Joseph F. Wright, indicated 
that "this office does not know of any slippage else
where that can fund this deficiency." 31 A plea to the 
Navy brought no relief. The Army responded on 29 
January that "since no indication has been received 
that FY 68 funds will be provided, the training pre
viously discussed for FY 68 cannot be accom
plished." '12 The first classes were scheduled to begin 
in two weeks, and sufficient funds had been found for 
only five Marine students. The level of frustration 
within DC/S (Air) was definitely on the rise as 
January ended. Deputy Secretary Nitze was briefed 
on the problem, and on 2 February, directed that 
the "FY 68 costs should be financed within the funds 
available in the Army's FY 68 budget." 33 It had been 
a close call, but the Marine Corps was back in the 
accelerated program and students began reporting to 
the Army for training as helicopter pilots. 

Army Helicopter Training 

There were some differences between the flight 
trammg a Marine would get at Pensacola and what 
he would receive under the Army system. Most were 
minor. There was, however, one great difference. 
Under Army training, all flights would be in heli
copters. There would be no fixed-wing time as there 
was at Pensacola. 

The first students reported to Fort Wolters at Min
eral Wells, Texas, where the Marines joined a class 
of "120 officers from the Army, the National Guard, 
and various Allied nations." There were two main 
phases to the training. The first one consisted of 18 
weeks of primary training at Fort Wolters. Instructor 
p:ilots were civilians under contract by Southern Air
ways. The fledgling aviator received a total of 50 
hours of flight, 20 of which were solo, along with ex
tensive classroom work. One of the small trainer heli
copters used was the OH-23D "Raven," a much-im
proved version of the HTL which had proved so 
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underpowered in the early days of Ellyson. After 
successfully completing this part of the syllabus. and 
still at Fort Wolters, the Marine flew an additional 
60 hours "performing a countless number of confined 
and pinnacle operations. These involve a high and 
low reconnaissance of each area, planning an ap
proach into the area, and selecting the type of take
off." 

Lieutenant Colonel Warren G. Cretney, a former 
commanding officer of HML-367 in Vietnam and 
Marine liaison to the Army Aviation Center in 1971, 
described the results. "Since the terrain in Texas 
offers an infinite number of confined areas and pin
nacles, and the wind conditions vary from day to 
day, the officer student is constantly presented with 
new problems to tax his planning ability and judg
ment." At the completion of the training at Fort 
Wolters, the Marines were transferred to either Fort 
Rucker in Alabama, Hunter Army Airfield at Savan
nah, Georgia or Fort Stewart, South Carolina, for 
advanced maneuvers. 

A total of 50 hours of instruction on flight under 
instrument conditions followed. The aircraft was the 
TH-13, essentially the same aircraft being flown at 
Ellyson. Since this was the only phase of the entire 
syllabus which was flown in that particular aircraft, 
to save time, the Army did not teach the student how 
to start it or take off and land in it. The instructor 
accomplished all of those maneuvers, and the student 
flew the aircraft only during the required exercise. 
This practice, while unusual, is not uncommon. 

In a final phase of the training, the student learned 
to fly and conduct operations in the familiar UH-1 
series. As Lieutenant Colonel Cretney recounted, dur
ing the last two weeks "of the Army Flight Program, 
the entire unit (made up of several classes) actually 
lives and functions in the field, under simulated Viet
nam conditions." While there, "students have the op
portunity to plan and execute complete operations in
volving live troop lifts at Eglin (Florida) Air Force 
Base, and Fort Benning, Georgia." 34 

The first six Army-trained Marines graduated in 
September 1968 at Hunter Army Airfield. All were 
second lieutenants: Robert L. Barnes, George W. 
Haufler, Jr., Jeffery D. Monaghan, Stanley W. Taylor, 
Edward L. Watson, and Joseph E. Sturtevant, Jr. The 
Deputy Director of Army Aviation, Colonel Jack W. 
Hemingway, was the speaker at the graduation cere
monies. 3" Also on hand was General McCutcheon. The 
first Marine to complete the course was Second Lieu
tenant Watson. 36 

USMC Photo 532038 
Major General McCutcheon DC/S (Air), presents 
Anny wings to the first Marine helicopter pilots to 
complete training with the Army at Hunter Army Air
field in September 1968. 

By the end of FY 69, 142 Marines had graduated 
from Army helicopter training. As a result of this 
program and the similar one with the Air Force, for 
the first time since July 1965, the shortage of Marine 
Corps pilots decreased. The situation continued to 
improve. Pensacola had gained additional facilities, 
and both the Marine Corps and the Navy became 
anxious to have all pilot training returned to the 
Naval Air Training Command. The Army was re
quested on 22 February 1971 that "the remaining 
Marine quotas for FY 71 be cancelled and that no 
quotas be allocated for Marine Corps use in FY 
72 and FY 73." 37 The Air Force program also was 
dropped. 

Five months later, the last of the Army-trained 
helicopter pilots graduated. The Commandant, Gen
eral Chapman, wrote a personal letter to the Chief of 
Staff of the Army, General William C. Westmoreland. 
The letter stated that "the training was accomplished 
in a timely and professional manner and contributed 
greatly to the accomplishment of the Marine Corps 
mission during an extremely turbulent and trying 
period." General Chapman concluded, "please accept 
my sincere thanks for a job well done." 38 

There were several attempts to continue the asso
ciation of the Army and Marine helicopter pilots. In 
June 1970 the Army made a proposal "to allow 
Marine and Navy company grade helicopter pilots to 
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volunteer to serve for one year with Army aviation 
units in Vietnam." 39 While the shortage of helicopter 
pilots had eased somewhat, it certainly had not eased 
that much! Lieuten~nt General Louis B. Robertshaw, 
Deputy Chief of Staff for Personnel at HQMC, 
answered the request, in an almost classic under
statement, "The Marine Corps has enjoyed sufficient 
commitment in Southeast Asia to provide combat ex
periences for all Marine helicopter pilots." In addi
tion, "our commitment during the fiscal year 1971 
will still provide adequate opportunity fo.r combat 
service of all new pilots. Accordingly," he added 
dryly, "the Marine Corps does not anticipate a re
quirement for additional combat opportunity for its 
helicopter pilots."40 

A 'few months later, a more serious proposal was 
made. For some time Congress had been looking into 
the reason for separate helicopter training programs. 
In early 1971, OSD agreed that it might be possible 
to have the Army take over the training of all service 
helicopter pilots, including those of the Navy, Air 
Force, Coast Guard, and Marine Corps. The Army was 
happy to oblige. The Air Force, which had few heli
copters other than for Search and Rescue missions, 
was indifferent. The Navy and Marine Corps were 
violently opposed. They objected on a number of 
grounds.41 One minor, but often mentioned fact was 
that the Army-trained helicopter pilots had most of 
their instruments instruction based on what was 
termed, "tactical instrument flight." Prior to being 
certified to fly on the FAA-controlled airways in thP 
United States, additional training had to be given. 
This normally was accomplished in a short syllabus 
which consisted of classroom work and about 12 
hours of flight. 

OSD calculated that the Army could train the pilots 
at less expense than the Training Command. The costs 
were subjected to repeated analyses. In the end, the 
difference, if there was one at all, was based more 
on accounting procedures than any real savings. The 
Marine Corps was particularly concerned about the 
fact that Army-trained helicopter pilots would lack 
fixed-wing qualifications. The problem was the same 
as with the warrant officer programs. Marine Corps 
aviation was too small to have any segment of its 
pilots restricted to a single type of aircraft. In an 
emergency, as had been proven repeatedly, the Marine 
Corps could order pilots to make the transition from 
fixed-wing aircraft to helicopters with a minimum 
amount of time needed. The opposite also was true. 
A helicopter pilot who had fixed-wing experience 
would take less time to train in jets than one who had 
flown nothing but helicopters. It was an important 
point. 

:Wost of all, however, any attempt to have the Army 
train all Marine helicopter pilots ignored the fact that 
learning how to fly is just a part of a much larger 
education. The young officer student also must learn 
the ways of the naval service in general, and of the 
Marine Corps in particular. He must become familiar 
wilth the organization, miss1on, customs, and proce
dures of the amphibious assault force. Much of this 
knowledge comes from informal association with 
Marine and Navy instructors, and by living and work
ing in a naval organization. During the first formative 
year in the service, it was particularly critical that the 
students operate in such an environment. It was diffi
cullt to put a price tag on this type of training, but 
after a year of study, even more analysis, and effort, 
Congress and OSD relented and the Marine Corps and 
the Navy were permitted to train their own helicopter 
pilots at Pensacola. The issue, while not dead, at least 
remains temporarily dormant.<:-

Post Graduate Flight Training 

Regardless of who trains the Marine pilot, the Air 
Force, the Army, or the Naval Air Training Com
mand, on graduation he is not ready to fly in combat. 
First, with a few exceptions, the aircraft in which he 
trains will not be the aircraft in which he goes to 
war. Equally important, all the training is aimed at 
producing a competent pilot, and not necessarily a· 
competent combat pilot. There is quite a difference 
between the two. Another problem, for which there is 
no instant solution, is that experience in flight oper
ations is closely tied with capability in flight oper
ations. The newly designated pilot has been trained 
in the shortest time possible. He needs additional ex
perience before he flies in an attack on the enemy. 
Thus all the instruction given prior to graduation is, 
accurately, termed undergraduate flight training. Prior 
to being ready for combat, the pilot needs post
graduate flight training. 

From the late 1950s until shortly after the build-up 
began in Vietnam, the most common method for pro
viding this instruction was to use a stabilized squadron 
which completed phase training together. A unit would 
be formed and almost its entire complement of Marines 
ordered in from other organizations. At this point, 
most of the men would be "stabilized" in the squadron 
and would remain with it for the next few years. The 
crews and pilots, clerks and technicians simultaneously 
would begin the first of three phases of training. The 
initial period was devoted to basics on how to main-

* The idea of a single service-in this case the Army
training all helicopter pilots was raised again in Congress in 
1976 but later dropped. 
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tain, repair, and fly the aircraft. Next the squadron 
would enter a phase which concentrated on combat 
maneuvers, tactics, and techniques. At the conclusion 
of these two, which could last as much as two years, 
the unit was deemed ready for combat. If scheduled 
for deployment overseas, the squadron went together 
as a unit. A year later, when the Marines returned to 
the United States, they were reassigned, new men 
ordered in, and the entire process repeated. 

It was an excellent peacetime system. In the normal 
three-year cycle, commanders had ample time to make 
their policies known and followed. Pilots and crews 
who had flown together for almost two years before 
deploying had been honed into a smooth-running and 
efficient combat team. Shortly after it was initiated, 
the system brought an enthusiastic response from 
Major General John C. Munn, Director of Aviation. 
He said, "two complete cycles of rotations with units 
of the 1st Marine Aircraft Wing have proved the 
significant benefits provided by this program." He 
went on to add that "never before has the Marine 
Corps had a more capable, more ready Marine Air
craft Wing deployed than the one now statiored in 
Japan." 42 

Unit rotation had three drawbacks, however. The 
system required a larger pipeline than if Marines were 
sent overseas on an individual basis. It made no 
provision for casualties. It also meant that at any one 
time, one third of the squadrons were not ready for 
combat as they learned the basics, another third were 
only partially ready as they learned tactics, and only 
those in phase three could be considered fully capable 
of going to war. By the fall of 1965, with the de
mands of the war in Vietnam being felt by all Marines, 
the pipeline had to be shortened. As General McCutch
eon was to write, the Marine Corps "was forced to go 
to a system of replacement by individuals rather than 
units," and "had no time to devote to team or unit 
training except for those units which were reforming 
with new aircraft." To prevent all of a unit which was 
committed to combat from being replaced at one time: 

... the 1st Marine Aircraft Wing went through a 
reassignment program ... in an effort to smooth out 
the rotation dates of men's tours. All like squadrons, 
for example all HMMs, had their men interchanged to 
take advantage of different squadron arrival times in 
WestPac so that their losses through rotation would 
be spread over several months rather than one. 

General McCutcheon, who commanded the 1st MAW 
at the time, had to admit that the program" was a dif
ficult one to administer, but it accomplished the ob
jective." 43 Appropriately enough, it was called Opera
tion Mixmaster. 

Though units could not train and deploy together, 
the need for post-graduate flight training of new pilots 

remained. Initially, the task fell to the squadrons i:e-· 
maining in the United States. MAG-36 had deployed 
from Santa Ana and MAG-56 was still in a cadre 
status, so much of the burden fell on MAG-26 at New 
River. 

"We View Our Present PostuTe With 
Concern" 

In July 1965, Lieutenant General Alpha A. Bowser 
became Commanding General, FMFLant. Already a 
veteran of more than 33 years service in the Ma,rine 
Corps, he had spent much of his career up to the end 
of World War II in artillery units. A year after as
suming command of FMFLant, in July 1966, he arrived 
in Washington to speak to the general officers' sym
posium. The war in Vietnam was being felt acutely in 
his units. He began his presentation with a photograph 
flashed on a large viewing screen. It portrayed a 
possum stranded in a very precarious position. "At 
FMFLant," he said, "like the possum, we view our 
present posture with concern." He continued: 

Our challenge was not one of combat in the literal 
sense, but rather combating the dual problem of sup
porting operations in WestPac, and at the same time, 
meeting our own deployments, contingencies, and 
[other] war responsibilities. 

In many ways, his units had been converted into 
a giant training command to meet the needs of the 
war in Vietnam, yet at the same time they had to be 
prepared to respond to any emergencies which might 
occur in the Atlantic theater of operations. "One thing 
became readily apparent early in the year," he added, 
"FMFLant could no longer enjoy the luxury of con
centrating its efforts in only one direction. We are 
not two-faced in FMFLant but we have been facing 
in two directions."41 

While the problem existed throughout FMFLant, it 
was again most critical in MAG-26. The squadrons 
there already were stretched thin by the transfer of 
experienced pilots and crews to Vietnam, the shipment 
of UH-34s · and UH-lEs to replace the losses at 
Marble Mountain, and the demands of converting to 
the CH-46 and CH-53. To compound the problem, 
helicopters and crews from New River were required 
to train the increasing number of new Marines ar
riving at the near-by Camp Lejeune complex in the 
art of vertical amphibious assault. The final element 
of the dilemma was that new pilots arriving from 
Pensacola had to receive their post-graduate flight 
training prior to being ready for combat. The heavily 
committed operating squadrons were the only places 
where such training was available. 

In the initial phases of post-graduate training, the 
new aviator co-pilot was prohibited from landing and 
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taking off with passengers on board. This, and other 
restrictions, effectively limited any meaningful train
ing for him while flying on an operational commit
ment, including the training at Lejeune. The pilots 
and crews of helicopters in the United States were al
most fully committed to operational flights, and train
ing suffered accordingly. 

Thus, while units in General Bowser's command 
might have but slightly more than one half of the 
pilots required for wartime, many of these were 
still undergoing post-graduate training and would not 
be ready for combat, if it occurred in the Atlantic area. 
General Bowser had to admit reluctantly that though 
"we have shuffied, strained, and trained in order to 
accomplish the second half of our mission-that of 
fulfilling our Atlantic Command requirements
the overriding demands to the Pacific" had lowered 
the combat readiness to the point where "we cannot 
field a formidable, fighting, expeditionary force." By 
an all-out effort, only a small unit could be deployed 
"for any time of sustained combat operations." He 
had ample reason to "view our present posture with 
concern." 45 

The key to solving the problem was to relieve the 
operating squadrons from the post-graduate training 
requirements, and provide them only with pilots who 
were completely combat capable. In this way, the 
tactical units-even if they were short of Marines
at least would have all their personnel ready for war. 
Even more important, if the post-graduate flight train
ing could be conducted in specialized units specifically 
designed and staffed for the purpose, the quality of the 
training-which had suffered under the demands of 
operational commitment in the tactical squadrons
could be greatly improved. The idea, like many in the 
development of helicopters in the Marine Corps, was 
not a new one. 

The Training Groups 

Until 1958, the Marine Corps had been author
ized post-graduate flight training groups with squad
rons for fighters (VMFT), attack aircraft (VMAT), 
and specialized instrument instruction (VMIT). With 
cutbacks in the Marine Corps, the groups had to be 
disbanded and by 1965 the individual squadrons had 
been whittled down until just two remained, one on 
each coast. In 1966, General McCutcheon reported that 
"for some years now, we have been trying to reinstate 
the training groups." "For the last two years," he con
tinued, "our objective consisted of utilizing the two 
existing VMTs to form a fighter and an attack train
ing squadron within the authorized force levels." Any 
progress in getting OSD to agree to an increase in 

squadrons in the Marine Corps was obviously going 
to be slow and often doomed to disappointment. Sud
denly, in November of 1965, "The Secretary of De
fense recognized the requirement for the Marine Corps 
to have a permanent training capability comparable to 
those of the Navy and Air Force." Two groups were 
to be formed for fixed-wing aircraft. Entitled, Marine 
Combat Crew Readiness Training Groups (MCCRTGs), 
"the east coast" unit, he said, "is scheduled to acti
vate this [1966] December. The west coast group 
forms in January 1969," at MCAS Yuma, Arizona.46 

Not only did OSD agree to the fixed-wing organi
zations, but General McCutcheon convinced Secretary 
McNamara to accept two helicopter post-graduate flight 
training groups though, "in contrast to the fixed wing, 
they are only approved on a temporary basis and their 
number is not adequate." He continued to press for 
"authority and means to expand, modernize, and retain 
permanently two helicopter training groups." The pur
pose of these units, he explained, "is to accomplish all 
transition and familiarization training and provide 
aircrew qualifications in the primary weapon system 
of the assigned aircraft." By doing this, "replacement 
inputs to the tactical squadrons will be combat-capable 
aircrews." With the shortage of experienced pilots 
for the United States-based squadrons, and the flow of 
new aviators from the Training Command, General 
McCutcheon pointed out, "Presently, the typical squad
ron has only about 25 percent of its pilots Phase III 
combat capable at any one time." He predicted that 
"after the readiness training groups are operating, 
the squadrons will be filled with combat-capable pilots, 
will be relieved of much of the training load, and will 
be combat deployable at all times." 47 

At Santa Ana, on 20 January 1966, the first of the 
Marine helicopter training groups (MHTG-30) was 
commissioned. Colonel Russell R. Riley, the fifth 
Marine to be designated a helicopter pilot, was com
manding officer. The same day, H&MS-30 was acti
vated and Captain Peter N. Samaras began to assemble 
the team of Marines who not only would support the 
training squadrons, but also assist in training the tech
niicians who were destined to maintain the aircraft in 
the tactical squadrons. The dual ceremony, though a 
major landmark in the development of helicopters in 
the Marine Corps, went almost unnoticed, for at the 
time of commissioning, the total personnel of the group 
consisted of six officers and four enlisted men. Initially, 
the buildup was slow, but by 1 April, the group was 
ready to inaugurate post-graduate flight training, and 
Marine Medium Helicopter Training (HMMT) Squad
rem 301 was commissioned under the command of 
Lieutenant Colonel William R. Duncan. It had been 
hoped that the unit could be equipped with CH-46s, 
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but the buildup in Vietnam had priority and there 
were no aircraft available. 

Once again the ever faithful H-34 series came 
to the rescue. The demands put on this versatile 
aircraft by the Marine Corps, however, were so heavy 
that sufficient UH-34s could not be spared to fully 
equip the squadron. Over half of the helicopters were 
a Navy anti-submarine warfare version, the SH-34J. 
They had been transferred to the Marines earlier to 
help alleviate the shortage created by combat losses 
and the expansion of units. The training syllabus for 
the helicopter pilot newly graduated from Ellyson 
provided for about 75 hours of flight time. This in
cluded initial familiarization, formation flying-which 
was not taught at Pensacola-flight with the aircraft 
at or near maximum weight, and additional instrument 
training. The post-graduate instruction required a 
minimum of 90 days. 48 The first of the students began 
on 13 April, and by the end of June, 12 had completed 
the course and were rated as combat-capable co-pilots. 

During the same period, on 11 May, a subunit of 
H&MS-30 which conducted post-graduate flight train
ing in the UH-IE at Camp Pendleton ,was added to 
the group. A second training squadron, HMMT-302, 
was activated on 1 November under the command of 
Lieutenant Colonel Elvyn E. ("Happy") Hagedorn. 
Sufficient CH-46s were made available to equip this 
unit. 

A month and a half later, on 15 December, the 
H&MS-30 subunit at Camp Pendleton was redesig
nated VMO-5 and became a full-fledged training squad
ron as part of MHTG-30. By the end of 1966, the 
training group could offer post-graduate flight training 
in the UH-34 series, the CH-46, and the UH-IE. 
Equally vital, it offered courses of instruction to 
mechanics, crew chiefs, and technicians in the main
tenance and repair of all three different models of 
helicopters. It appeared that the Marine Corps had 
regained a major device to improve combat readiness. 

As so often before, what had been planned and 
hoped for, was not what happened. The "requirements 
exceed resources-there is no shortage" disagreement 
was in full bloom and in July 1967, General Mc
Cutcheon had to state, "because of aircraft and pilot 
shortages, we were able to form only two helicopter 
training squadrons and slipped the activation of the 
four [two helicopter, two fixed wing] Marine combat 
crew readiness training groups to Fiscal 1968." 49 Even 
that projection proved optimistic. 

It was not until 30 June 1969, the last day of FY 
69, that MHTG-40 was commissioned at New River 
under the command of Lieutenant Colonel Morris G. 
Robbins, who served in that billet until 23 July the 
next year when he was succeeded by Colonel Robert B. 

("Big E") Engesser. At the same time, all three of 
its squadrons were also activated. H&MS-40 was com
manded by Major James T. Gordon and HMMT-402 
was under Lieutenant Colonel Donald R. Carpenter. 
The "heavy" squadron, HMHT-401, was commissioned, 
but neither aircraft nor Marines were available to be 
assigned so it was held at "zero" strength until 12 
January 1970. The first commanding officer later was 
Major Chester L. Whipple. The number of mechanics 
and technicians to be trained created the need for 
another organization. Officially a subunit of H&MS-40, 
and initially under the direction of Captain John W. 
Shoaff, the subunit controlled and monitored all of the 
training of the crew members. 

Unlike its sister training group at Santa Ana, which 
had been located in old buildings, MHTG-40 moved 
into a brand new, $10 million complex, specifically 
designed for post-graduate training. There was a class
room building, new hangars, and administrative spaces, 
warehouses, and shops. The group even had its own 
barracks and dining hall. Flight operations began 21 
August with the arrival of a CH-46D which was as
signed to HMMT-402."0 This aircraft was followed on 
29 January 1970, with the acceptance of a CH-53 by 
HMHT-401. 51 By the end of June, 20 CH-46D, and 
four CH-53s were on hand. At the same time, HMMT-
301 at Santa Ana, was redesignated as a "heavy" 
training squadron and replaced its UH-34s with 
CH-53s. 

In addition to the post-graduate flight and mainten
ance training, the groups conducted several specialized 
schools. Courses of instruction on instrument flight 
were offered. Jet pilots who had been ordered into 
helicopters completed the transition in the training 
groups. Likewise, helicopter pilots who had not re
cently-or who had never-flown the UH-IE, CH-46, 
or CH-53 received refresher training. 

Another school trained· crew chiefs and mechanics 
on the operation of the machine guns firing from the 
aircraft. If the gunner was not careful, it was possible 
to shoot the helicopter's own rotor blades. Thus the 
initial airborne live firing could be dangerous. The 
pilots in the operating squadrons, being no different 
than Marine aviators of any time or type, felt that all 
officers on the group headquarters staffs were the bane 
of their lives and had nothing better to do than shuffle 
papers and interfere with the "real" work in the units. 
Thus, a custom quickly grew up in which squadron 
aviators seldom flew the gunners on their first firing 
flight. That exciting task was always reserved for pilots 
on the headquarters staff. Any loss would just reduce 
the number of reports that had to be submitted, so 
went the logic. 
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HMMT-402 conducted one school which was unique. 
The AV-8 "Harrier" jet attack aircraft procured by 
the Marine Corps was fully capable of taking off and 
landing vertically, and actually hovering in flight. Jet 
pilots assigned to the unusual aircraft seldom were 
familiar with the techniques of such maneuvers. With 
a slight adjustment of the stability system in the CH-
46, the helicopter could be made to handle very simi
larly on takeoff and landing to the AV-8. Thus, prior 
to flying the new attack aircraft, the jet pilots were 
given a special course of instruction in the helicopter 
to develop the coordination and techniques for VTOL 
flight. The mutual understanding generated between 
the helicopter and AV-8 pilots, though not as wide
spread as that which resulted from the forced transi
tion program in the early 1960s, was a definite and 
additional benefit to the Marine Corps. 

From the time MHTG-30 was first commissioned in 
1966, for the next six years, these two training groups 

repeatedly would validate General McCutcheon's hopes 
for them. In 1967 he had spelled out what was to be 
their service to the Marine Corps. 

Even in a stable peacetime situation at least 25 per
cent of the squadrons are not combat-ready because of 
aircrew training requirements. In war time there is the 
difficult choice of holding back a Wing as a traini1ng 
base or of deploying everyt~ing and shutting off the 
rotations. Now [July 1967], for example, we are 50 
percent deployed and have been heavily committed for 
two years, and we cannot muster one combat ready 
squadron in the United States. The main reason for 
this condition is the crew train~'lg requirement. 

With the readiness training' groups doing the Phase 
I and II training, the fleet squadrons can be staffed with 
Phase III crews and be combat deployable all the 
time.52 

The officers and men of MHTG-30 and -40 pro
vided the combat capable Marines, just as had been 
expected of them. 



CHAPTER THIRTEEN 

TWINS AND MIXES 

Continue the March 

On the first day of January 1968 at exactly one 
minute after midnight, Washington time, a message 
from HQMC was flashed to all the Marines in the 
world. It read: 

FROM: CMC 
TO: ALL MARINES 
1. I HA VE THIS DATE ASSUMED DUTIES AS COM

MANDANT OF THE MARINE CORPS. 
2. MY PREDECESSOR HAS SET THE DIRECTION 

AND THE PACE. 
3. CONTINUE THE MARCH. 
CHAPMAN SENDS.1 

General Greene, after serving four years as Com
mandant and guiding the Marine Corps through one 
of its most turbulent periods, retired. He chose a small 
estate in a Virginia suburb of Washington, D.C. In 
over 37 years of duty, it was the first time he and 
his wife ever owned a home of their own. He still 
keeps an active interest in Marine Corps matters, but 
now has time for other pursuits. His impact on the 
development of helicopters in the Marine Corps is 

USMC Photo Al90309 
General Leonard F. Chapman Jr., 24th Commandant 
of the Marine Corps, greets South Korean Marine 
officers at Chu Lai during a tour of Vietnam in Janu
ary 1968. Chapman presided over the redeployment of 
Marines from Vietnam. 

difficult to measure, not because his influence was ip 
any way nebulous, but because he had such a direct 
role in so many facets. Seldom before had a Com
mandant played such an intimate part in the develop
ment of vertical amphibious assault. 

His successor, General Leonard F. Chapman, Jr., 
was born on 3 November 1913 in Key West, Florida.2 

A graduate of the University of Florida at Gainesville, 
Chapman, like McCutcheon, had been a member of the 
Army ROTC and in 1935 was commissioned a second 
lieutenant in the Field Artillery Reserve. The Marine 
Corps at that time offered a certain number of com
missions annually to honor ROTC graduates at each 
university. Chapman applied for the one opening 
given to the University of Florida and of all the ap
plicants was determined to be the best qualified. He 
resigned from the Army and was commissioned in 
the Marine Corps on 8 July 1935. Basic School at 
Philadelphia, duty at Quantico, and Field Artillery 
School at Fort Sill, Oklahoma, followed. 

Chapman participated in the early action in the 
Pacific in World War II as commanding officer of the 
Marine detachment on the heavy cruiser USS Astoria. 
He served in this ship in the battles of Coral Sea 
and Midway but left her for another assignment in 
June 1942, just two months before she was sunk 
by the Japanese in the Battle of Savo Island. After a 
tour as an artillery instructor in the United States, 
Chapman returned to the Pacific in June 1944. In 
command of an artillery battalion, he took part in the 
assaults on Peleliu and Okinawa. Korea saw him held 
in a series of assignments in the United States, but in 
1953 he went to Japan to command the 12th Marines, 
another artillery unit. Then came tours as commander 
of the Marine Barracks, Washington, D. C., and of 
Force Troops, Atlantic, at Camp Lejeune. 

In September 1961, Chapman reported to HQMC as 
Assistant Chief of Staff ( G-4) , and three years later, 
as General Greene assumed the post of Commandant, 
Chapman, promoted to lieutenant general, became 
chief of staff. On 1 July 1967, he was designated as 
the Assistant Commandant. Six months later, he was 
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listening to his first New Year's Day concert as Com
mandant of the Marine Corps. 

In the development of helicopters in the Marine 
Corps, the last two years of General Shoup's com
mandancy could be characterized as being a period of 
struggle to define new missions, develop new air
craft, and overcome the chronic shortage of funds. 
General Greene had been faced with the explosive 
growth of Marine helicopter forces, the actual intro
duction into combat of the new designs, and the dif
ficulties of conducting a major war for a nation that 
remained essentially on a peacetime basis. 

For General Chapman, the years 1968 to 1972 
would bring a period of retrenchment in the military, a 
further refinement of the helicopters already in opera
tion, and the laying of the groundwork for yet another 
generation of vertical amphibious assault aircraft 
and techniques. As he assumed the duties of Com
mandant, the CH-46 had been modified and was back 
in the battle. The CH-53s were deployed in strength. 
The UH-lE had proved itself invaluable in a variety 
of missions. The role of the armed helicopter, if not 
unanimously agreed on, at least was no longer a 
burning issue. 

Further Improvements of the CH-46 

On 24 July 1968, still another version of the CH-46 
was accepted at the Vertol plant in Morton. Bureau 
number 154845 looked exactly like the "D" on the 
outside. 3 Even on the inside, most observers could 
see little difference. The new aircraft had the same 
performance and could lift the same amount as the 
"D" and for all practical purposes, was in fact the 
same-with one major exception. 

The CH-46F, as it was designated, had provisions 
for the installation of the long-awaited Integrated 
Helicopter Avionics System (IHAS) which held 
promise of giving helicopters a true all-weather, low
level, formation flight capability. To an experienced 
CH-46 crew member, the most obvious difference in 
the new model was that the avionics compartments 
had space provided for the electronic components of the 
IHAS. In the cockpit, the radio control console be
tween the pilots had been rearranged to leave room 
for the IHAS display. 

Once the contract for the instrument system had been 
awarded to Teledyne and the initial designs completed, 
a schedule was prepared in 1966 which called for the 
"navigation system of IHAS" to be installed "in the 
360th aircraft delivered from the production line." It 
was anticipated that the first aircraft to be equipped 
should be ready in December 1967. Bureau number 

154845 was that helicopter. Once the "F" models were 
coming off the production line, NavAirSysCom con
firmed to the Marine Corps that "earliest retrofit is 
planned to get this navigation capability in all air
craft." 4 Before the first CH-46F could be delivered, 
however, the IHAS program was in trouble and Tele
dyne was recommending that only the Self Contained 
Navigation System (SCNS) portion of the system be 
installed. Continued delays in production of the elec
tronics and constant increase in the cost of even the 
SCNS made the future of the CH-46F navigation 
system doubtful. The end came when the SCNS 
blanked out all radio transmission from the helicopter. 
Five months of testing at Vertol in the first half of 
1969 could not solve the problem. The CH-46F never 
went into operation with the IHAS or SCNS that were 
the sole reason for its new designation. 

In spite of the disappointing results of the IHAS, 
Vertol engineers continued trying to improve the 
CH-46 series. In late 1966 and early 1967, they con
ducted a series of experiments with an H-46 which 
had been converted into a compound helicopter similar 
to that which had created so much iuterest prior to the 
design of the CH-53. Short "stub wings" were mounted 
d:irectly behind the cockpit and also on the rear tail 
pylon as part of the company's "effort to improve 
speed and payload." The concept, as in all compound 
helicopters, was that in forward flight the wings would 
provide some of the lift necessary, allowing the rotor 
blades to move faster and give the aircraft a higher 
speed. Also "The aircraft's rear rotor pylon has been 
moved aft and the forward one streamlined," the com
pany announced. 5 Provisions were made for fuel tanks 
carried on the outside of the aircraft, and the entire 
fuel system was adaptable for inflight refueling. The 
helicopter was also used as a "flying guinea pig . . . to 
try out new ideas." 6 After a number of successful 
flights, the aircraft crashed and was destroyed, but 
Vertol continued to experiment with ways to improve 
the CH-46 series. 

On 2 July 1969, the CH-46 passed a milestone. At 
ceremonies at the plant in Morton, Pennsylvania, the 
500th such helicopter was delivered. Accepting the air
craft for the Marine Corps was Brigadier General 
Homer S. (Dan) Hill, General McCutcheon's assistant 
and eventual successor. It was appropriate that Gen
eral Hill was on hand for the event for he was an ex
perienced helicopter pilot. He had been first commis
sioned in June 1942 and had flown combat missions 
tlliroughout World War II. In Korea he had com
manded VMF-314. He reported to Ellyson in 1957 
to complete the transition to helicopters, and had 
served as air officer on the Princeton after her conver
sion to an LPH. 
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At the time General Hill traveled to Vertol to ac
cept the 500th aircraft, the CH-46 in Vietnam had 
already flown niore than 625,000 sorties while carrying 
1,330,000 passengers. In addition it had lifted nearly 
100,000 tons of cargo, and most important, had 
evacuated "more than 120,000 wounded or injured 
personnel to safety." 7 

Almost two years later, General Hill, who was now 
the DC/S (Air), as General McCutcheon had returned 
to Vietnam, visited the Vertol plant again. At llOO, 
2 February 1971, the final production model of the 
CH-46F rolled out of the plant.8 Since 30 April 1962 
when the first CH-46 had made its debut, a total of 
624 A, D, and F models had been delivered. 9 The 
CH-46 had become, and remains, a versatile, hard 
working member of the vertical amphibious assault 
team. 

The "Huey" Changes Its Skin 

The determination of the U.S. Army to develop an 
airborne attack capability was understandable and 
natural. In the aftermath of the bitter fights following 
World War II over the unification of the armed 
forces, each had been allowed-and restricted-to very 
specific missions. Fixed-wing attack was the domain of 
the Air Force. There was no question that it was ex
tremely compete~ in providing close air support for 
the Army; but the many demands on the aircraft and 
pilots, conflicting priorities, and lack of mutual train
ing often could lead to misunderstandings. The co
ordination required, no matter how good, just was no 
substitute for direct control. It was only in the Marine 
Corps that the air and ground elements were cemented 
together by a common uniform, a common training, a 
common doctrine- and most important-a common 
commander. 

The Army had tried to expand its air capability and 
had built up a modest fleet of small- and medium-sized 
fixed-wing transports, but shortly after the war in 
Vietnam began, it had to relinquish most of this to 
the Air Force. Thus, if the Army was going to have any 
aircraft of its own, particularly those for attack 
missions, they would have to be helicopters. The manu
facturers capable of developing such an aircraft, 
specifically designed for the Army's needs, were aware 
of the requirement and a number of them proposed 
attack helicopters. 

Most of these manufacturers proposed entirely new 
helicopter models. The design, testing, and production 
of these, particularly of the critical drive system
engines, transmissions, connecting shafts, and rotors
would take much time. Thus, even under an accelerated 
schedule, any new aircraft proposed could not be ready 

for the operating units for several years, too late to 
meet the Army's requirements. 

One company, Bell helicopters, had an easy solution 
to the Army's problem. A proven drive system from 
the long-since-tested and -operated UH-I series could 
serve as the basis of a helicopter specifically designed 
for the airborne attack role. A different fuselage would 
be needed, but compared to designing or building an 
entirely new aircraft, the problem was minor, and 
such an aircraft could be put into production in a 
relatively short time. Bell decided to gamble, though 
not without some assurance of success, and built an 
attack aircraft without any firm orders for it. The 
first model was unveiled in September 1965. It was 
officially designated the UH-IH, but was more com
monly called the Huey Cobra, or just simply "The 
Cobra." 

On ll March 1966, Bell announced that "after its 
development as a company project [The Cobra] has 
since been flown extensively by both company and 
military pilots in rigorous test and evaluation pro
grams," and that "The U.S. Army . . . would order 
the high speed Bell UH-IH Huey Cobra, the world's 
first helicopter developed as an aerial weapons plat
form." The aircraft, "featuring functional streamlining, 
record-breaking speed and tremendous fire-power capa
bilities, was developed by Bell as a modified version 
of the Army's UH-IB Iroquois, which is now being 
used extensively throughout Vietnam," the company 
added. The new machine had demonstrated sustained 
speeds of 200 miles per hour in level flight during 
company tests. "The speed attainments have been 
hailed by Bell engineers as a performance break
through for aircraft of pure helicopter design and are 
considerably better than the world's speed record for 
helicopters of the Huey-Cobra's weight class," Bell 
boasted. The speed record at the time for light heli
copters was 180.1 miles per hour set by the UH-ID in 
1964. 

Bell's Vice President for Military Contracts, Hans 
Weichsel, said that the Cobra "is not a new product, 
but a modified version of the UH-IB, which can be 
readily deployed directly from production to field 
units now equipped with the UH-I series helicopters."10 

Not only could testing be shortened, but "transition 
for pilots and mechanics will be simplified due to the 
similarity of dynamic systems and flying character
istics between the UH-IH and UH-1B." The new 
aircraft "retains the UH-IB dynamic components, in
cluding the Lycoming T-53-L-13 gas turbine engine. 
Utilizing proven components currently in the supply 
system," it was stated, "results in a highly reliable 
machine that can be easily maintained with maximum 
use of on-site parts." 11 
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USMC Photo A419219 
This Marine AH-IC Cobra, parked at Hunter Army Airfield in 1969, has automatic grenade launchers in its 
chin turret and rocket pods mounted on its stub wings. The first five Cobras received by the Marine Corps were 
loaned to the Army for use in training Marine pilots. 

It was• difficult for an observer to believe that what 
they saw as a Cobra had anything but the most distant 
relationship to the UH-1 series.12 The new attack 
aircraft was a streamlined, extremely thin helicopter. 
Viewed from the front, the fuselage was only three 
feet-six inches wide as compared to over eight feet 
on the standard UH-1. The narrow profile, however, 
was effective in presenting any enemy with an exceed
ingly small target. To accommodate the crew in such an 
aircraft, the cockpit was arranged so that the pilot 
sat directly behind and slightly above the front seat. 
From there, he could have sufficient visibility to 
maneuver the aircraft in almost any situation. The 
front seat, which had a slightly better view of the 
ground immediately to the front of the aircraft, was 

occupied by the gunner. He had a few of the control 
mechanisms available to the pilot, but was not a co
pilot in any conventional respect. 

A careful observer would find similarities between 
the Cobra and its ancestors. At extreme length, the 
Cobra was less than one half inch shorter than the 
UH-1. There was also the familiar 44-foot diameter 
main rotor, and a tail rotor which was but one inch 
larger than that of the previous models. Typical of 
the design, the new aircraft had no wheels and used 
skids instead. 

Even though the fuselage was much smaller than the 
UH-1 series, the Cobra weighed more when empty 
•-5,517 pounds as compared to 4,734. Likewise, the 
maximum weight was also more-8,620 to 8,500. The 
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difference was mostly due to the armament, and there 
was no doubt that the Cobra was armed as an attack 
helicopter. Two short wings, slightly less than two 
feet long, protruded from the aircraft. On each of them 
there were two positions for installing gun and rocket 
pods and other armament. In addition, the aircraft 
could be fitted with several models of remote con
trolled turrets mounted in the "chin" of the fuselage. 
Depending on the particular model of turret, they 
could fire 7.62mm machine guns, 40mm grenades, or 
a combination of both. The pilot, gunner, and the 
vital parts of the aircraft were protected by armor. 

The Army was delighted with the aircraft, and 
ordered it into full-scale production. On 29 August 
1967, the first Cobras arrived in Vietnam. One week 
later the aircraft logged its first combat kill-an enemy 
sampan and crew. Within a year, Bell had delivered 
more than 350 Cobras to the Army.13 

Since the Cobra and the "Huey" were designed for 
such different roles, and-at least externally-appeared 
to be different aircraft, the designation UH-IH was 
confusing. It was subsequently changed to AH-IG 
( Attack Helicopter-I G) 

The Marine Corps watched the development of the 
Cobra with interest. It requested that sufficient attack 
helicopters be procured ·to provide a squadron of 24 
in each of the three active wings. In 1967, Brigadier 
General Earl E. Anderson reported on the results. At 
the time he was the Deputy Chief of Staff for Re
search and Development. General Anderson had flown 
helicopters in Korea with VMO-6 and had been the 
commanding officer of MAG-36 at Santa Ana during 
the Cuban missile crisis. He was the youngest active 
duty Marine ever promoted to general and, later, be
came the first Marine aviator to hold the rank of full 
general while on active duty when he was assigned 
as Assistant Commandant I April 1972. * 

In July 1967, he said "funding and production of 
the AH-IG for the Marine Corps have been approved 
by the Secretary of the Navy. We are now awaiting 
approval from OSD." 14 General Anderson was destined 
to be disappointed for only 38 aircraft were approved 
for FY 69. They were "designed to support 24 oper
ating in South East Asia in FY 70 (2 VMOs with 
12 AH-I each)." This program," a report concluded, 
"is not in keeping with the 'Force in Readiness' con
cept." 15 

Two weeks after General Chapman had become 
Commandant, on 15 January 1968, General Mc
Cutcheon submitted the latest information on the 
Cobra program: 

* General McCutcheon was placed on the retired list the 
same day as his promotion. 

Experience in Vietnam has clearly shown that armed 
helicopters are an essential member of the fire support 
team. Due to continued circumstances of weather and 
terrain the armed helicopter has proven to be an 
absolute necessity in the delivery of close-in fire sup• 
pression support during vertical assault operations. 

Existing UH-lEs were modified to fulfill this re
quirement. However, in so doing, the availability of the 
UH-IE for performing the missions for which the air
craft was procured was degraded. While the modified 
UH-lEs are now doing a creditable job, the AH-1 will 
provide greater speed and firepower and more flexibility 
in the performance of the armed helo mission. The 
AH-1 will also free the UH-ls for light helicopter 
utility mission, many of which are now neglected.10 

•· 

He concluded by assuring the Commandant that 
efforts would continue to have sufficient AH-ls ap
proved, but for the present, the number of AH-IGs 
remained at just 38. In February 1969, the first ones 
were delivered to the Marines at the Bell plant in Fort 
Worth, Texas.17 Since the total number of Cobras 
was so small, no postgraduate flight training program 
was established. Instead, the first five aircraft were 
loaned to the Army "as training vehicles for instruc
ting Marine pilots." 18 Three months later, the first 
Marine Cobra pilots graduated from Hunter Army 
Airfield. They were Majors Jimmie A. Creech, James 
W. Rider, Ronald J. Thrasher, and John L. "Jack" 
Pipa. Out of a class of 39 pilots, the four Marines 
graduated in class standing as one, two, three, and four 
respectively.19 

By the end of June, 17 AH-I Gs had been received. In 
addition to the five on loan 'i:o the Army, two had been 
sent into a research and development program to· study 
further the potential of such an attack helicopter. The 
rest had been sent directly to Vietnam,20 the first 
shipment of four aircraft arriving 10 April. They were 
assigned to Lieutenant Colonel Clark S. Morris's 
VMO-2. At the time, the squadron had a complement 
of 8 UH-IEs and 23 OV-IOs, in addition to the new 
Cobras. After a week of test and orientation flights, 
"the first Marine Corps AH-IG in Vietnam went 
operational 18. April 1969" by flying escort for a 
medical evacuation flight. 21 The pilot was Major 
Donald E. P. Miller with First Lieutenant Tommy L. 
James as the gunner in the front seat. 

In the next few months the Cobras brought some 
surprises to the enemy who were more acquainted 
with the UH-IE gunship or the machine guns of the 
CH-46 and CH-53. One incident was related by 
Colonel Kenneth S. Foley. He wrote: 

With [Cobras] covering, a Marine rifle company was 
moving out cautiously. Shots came from around the bend 
and the [ Cobras] covered the area with fire. When the 
Marines got there, five Viet Cong were horizontal; four 
dead and one wounded. The wounded VC was shouting 
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and banging his fists into the dust. One company com
mander asked the interpreter what all the shouting was 
about. 

"He's apparently the squad leader," the interpreter 
replied. "He's yelling, 'If I told them once I told them a 
thousand times-don't shoot at that kind of heli
copter!" 22 

On 11 July a report was submitted evaluating the 
AH-lG in its first months of combat. The conclusions 
were very favorable. When compared with the armed 
UH-lE the new attack aircraft was called "a far 
superior weapons platform precluding the need to fly 
rocket and gun runs below 1000 feet for the re
quired accuracy." The aircraft "has a much improved 
armament system that provides greater firepower and 
flexibility ... and permits steeper dive angles ... pro
viding greater accuracy." The cruise speed was such 
that it was "compatible with that of transport heli
copters, allowing the AH-lG the capacity to lead 
troop transport helos into the objective area and be 
able to loiter overhead for an entire lift." 23 The big
gest problem was that most of the spare parts that 
were not the same as those for the UH-lE had to be 
ordered from the Army, and delays had been encoun
tered. 

By December, VMO-2, now commanded by Lieu
tenant Colonel Stanley A. Challgren, had its full au
thorization of 24 Cobras. Then, on 16 December, in a 
reorganization which affected all units in Vietnam 
equipped with the AH-lG, UH-lE, and OV-lOAs, 
the aircraft were transferred to HML-367. The com
manding officer was Lieutenant Colonel Warren G. 
Cretney who later would serve as liaison officer with 
the Army during the time it was training Marine 
Corps helicopter pilots.24 

The "Sea Cobra" 
Slow delivery of parts, however, was not the only 

difficulty with the AH-lG. It was an aircraft designed 
for the Army. Like the UH-lB/D which had led to the 
Marine UH-lE, the Cobra had no rotor brake and thus 
was only marginally suitable for use on board ships. 
It also had Army avionics which, though satisfactory, 
created additional supply problems. The Marine Corps 
preferred a different chin turret. It wanted one which 
had heavier 20 millimeter guns rather than the 7.62mm 
installed in the Army version. Most important, the 
Marine Corps felt that the helicopter should have 
two engines. From the very start of the program it 
had been pushing for such a twin-engined Cobra. Gen
eral Anderson had said that such a version "which the 
Marine Corps desires, offers a substantial increase in 
relative combat power and reliability over the present 
[AH-lG]. Its gun platform, stability, cruise, dive, and 

maximum allowable speeds are marked improvements. 
Moreover," he continued, "it can deliver twice the 
ammunition and operate in the objective area twice 
as long." 25 

Colonel, later Lieutenant General, Thomas H. Miller 
was the Head, Air Weapons Systems Branch, DC/S 
(Air) during the time the Marine Corps was attempting 
to win approval for the "twin" Cobra. A highly deco
rated combat pilot, he had won 18 medals in 
World War II and Korea, and four Distinguished 
Flying Crosses; one of which was for setting the world's 
speed record of 1,216.78 miles per hour in an F4B 
"Phantom" on 5 September 1959. He summed up 
the arguments. "Justification for the twin-engine power 
plant is based on four major factors: improved crew 
safety, increased reliability in mission performance, 
increased payload, and growth potential." He went on 
to point out the "Records of the Naval Aviation Safety 
Center indicate that during 1956-1967, 17 USN/ 
USMC UH-1 [type] helicopters were lost or damaged 
in combat or operational mishaps directly attributed 
to the failure or malfunction of its single engine." The 
result, he emphasized, was eight fatalities and four 
major and 20 minor injuries." 26 

Another factor, which the Army did not have to 
face, was that the Marine Corps mission was based on 
amphibious landings. At sea, in an aircraft with only 
one engine, a malfunction almost invariably led to the 
loss of the helicopter and often some of the crew. 
Recent experience with the twin-powered CH-53 and 
C:H-46 had proved that with two engines, if one mal
functioned, not only could the crew be saved, but 
often the aircraft, too. Even the mighty "Deuce" had 
made safe landings on board a ship with one engine 
not operating, though the event was usually the high
liight of excitement for any amphibious force. Over 
land, it was pointed out, "while it is true that a single 
engine helicopter can auto-rotate a power-off, con
trolled descent to a landing in the event of power 
failure, aircraft losses still occur when the terrain is 
unfavorable to a landing." Not only that, "in some 
cases missions can and have been completed on the re
maining engine when a single power loss has oc
curred." 27 

There were other reasons, but they all added up 
to the fact that the Marine Corps required Cobras 
with two engines and not the Army single-engined 
version. The Marine Corps model was to be designated 
the AH-1]. Approval turned out to be more lengthy 
and difficult than anyone had anticipated. The Marine 
Corps found itself having to thread its way through a 
thicket of opposition to the "twin" Cobra. By early 
1968 it was apparent that, even if approval could be 
gained, the additional engineering, design, and testing 
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of the improved model would delay its introduction 
into combat. Thus General McCutcheon agreed to 
accept the single-engine Army version and gained OSD 
approval "but only until the end of the war." He 
added, that "simultaneously with our fight to get 
Cobras, we have been fighting to get them with two 
engines .... This has been quite a battle in itself both 
with SecNav, OSD, and the Congress." Part of the 
problem, he continued, was that OSD "requested that 
we offer both equal effectiveness as well as equal cost 
trade offs of fixed-wing aircraft in order to retain the 
armed helos." The staff of OSD remained unconvinced 
that, in the Marine Corps, armed helicopters and 
fixed-wing attack aircraft complemented, not competed 
with each other. General McCutcheon concluded that 
"We are challenging the validity of the equal effective
ness concept, but we are examining ways to get an 
equal cost trade off." 28 The old dictum that for every 
additional helicopter, a fixed-wing aircraft had to be 
deleted, was still very much in effect. 

The FY 69 Defense Budget proposed the procure
ment of 38 AH-Us. These aircraft were not exactly 
what the Marine Corps had hoped for. They did have 
the rotor brake, Navy avionics, and the desired chin 
turret, but they did not have two engines. Though 
such a "power pack" was available, the cost of buying 
enough for such a limited number of aircraft proved 
to be too high. The AH-Us requested would still 
be equipped with a single Lycoming T-53 engine. 

In the early spring of 1968, the Marine Corps re
ceived a boost in its efforts to obtain twin Cobras from 
an unexpected-though not necessarily appreciated
source: the North Vietnamese Army. During the 
annual holidays of "Tet," it launched an all-out at
tack on the allied forces. In the resulting battles, the 
UH-IE armed helicopters played a large role in de
feating the enemy and inflicting heavy casualties on 
him. The aircraft had ample opportunity to demon
strate their effectiveness. It was not without cost, how
ever. A number had been hit by enemy fire and either 
severely damaged or destroyed. 

The Marine Corps was quick to point out the need 
not only for replacements of the aircraft lost, but for 
more Cobras to be readied for the war. It also em
phasized that as long as additional aircraft were re
quired, they should be twin engined. Such a "power 
pack" was now available at a suitable cost from Pratt 
and Whitney of Canada. 

The Secretary of Defense, in April, asked Congress 
for permission to take funds from less urgent pro
grams and divert them to the "Twin" Cobra, which 
was now also known as the Sea Cobra. Not only was 
the Marine Corps finally to have its Cobra with two 

engines, the Secretary of Defense increased the num
ber to 49. 

During hearings on the new program before the 
Senate and House Armed Services and Appropriations 
Committees, a new controversy broke out. It centered 
around the use of the Canadian-built, twin-engine pack. 
On 9 April 1968, the Chairman of the House Armed 
Services Committee, L. Mendel Rivers, wrote Secretary 
McNamara voicing his concern over not buying an 
American-built engine. Congressman Rivers was as
sured that there would be a competition prior to 
selecting the engines for the AH-lJ. The Naval Air 
Systems Command sent out requests for proposals 
on 3 July to all eligible manufacturers, including those 
in Canada. A month later, at the deadline, only two 
had answered. They were United Aircraft of Canada, 
which was the parent company of Pratt and Whitney 
who had made the original offer, and Continental 
Aviation and Engineering Corporation, an American 
concern. Both engines were suitable, but United Air
craft's entry already was in production and had been 
thoroughly tested. The Continental engine would not 
be available until sometime in the future. The United 
Aircraft "power pack" was selected and the contract 
awarded. 

On 14 October 1969, Bell Helicopter unveiled the 
first AH-U twin-engined Sea Cobra. The ceremony, 
and a conference on details of delivery and design, 
was attended by a group of Marine officers including 
Brigadier General Victor A. Armstrong. He had been 
designated a helicopter pilot 25 August 1949 and was 
the 28th Marine to be officially qualified in rotary wing 
aircraft. He had commanded HMR-161 in Korea and 
had participated in some of the earliest helicopter 
combat operations. He had also served as commanding 
officer of HMX-1 in 1960 and MAG-36 in Vietnam in 
1966. In World War II, Korea, and Vietnam he had 
been awarded a Silver Star, seven Distinguished Fly
ing Crosses, and 12 Air Medals, among numerous other 
decorations. At the Bell plant, General Armstrong was 
accompanied by Colonel Edwin H. Finlayson, Head, 
Weapons Group, at HQMC, and Colonel Henry 
("Hank") Hart, program manager for assault heli
copters at Naval Air Systems Command. 

The helicopter they saw was almost exactly the one 
the Marine Corps had wanted. The chin turret was an 
XM-197 model equipped with a three-barrel 20 milli
meter gun firing up to 750 rounds per minute. Also 
available for mounting on the stub wings were an 
XM-18 self-contained 7.62 millimeter "minigun" pod 
and seven-tube XM-157 and 19-tube XM-159 aerial 
rocket pods. The aircraft had a rotor brake for ship
board operations, standard Navy avionics, and most 
important, twin engines.29 
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USMC Photo A419089 
The first AH-1/ "Sea Cobra" to be delivered to the Marine Corps stands ready for inspection at the Bell plant 
in Forth Worth, Texas in November 1969. These aircraft had increased firepower and greater reliability with 
their two engines. 

When the Marine Corps had purchased the Army 
version of the Cobra, no testing had been required 
prior to introducing the aircraft into combat. The mod
ifications necessary to create the AH-U, however, were 
sufficiently extensive that the first four aircraft were 
delivered to Patuxent River for Board of Inspection 
and Survey (BIS) trials in July 1970. The next seven 
arrived in September at New River "to start crew and 
maintenance training." 30 The aircraft were assigned 
to Lieutenant Colonel Robert D. Myer's VMO-1. There 
had not been time to install all the parts of the new 
armament system in the first 11 aircraft, so· eventually 
all were returned to Bell for further modifications. 

As soon as pilots and crews could be trained, and all 
the required changes installed on airc·raft at the plant, 
four Sea Cobras were to be shipped to Vietnam for 
an evaluation in combat. This test was to be conducted 
under the supervision of Colonel Paul W. ("Tiny") 
Niesen. On 12 February 1971 he, eight other officers, 
and 23 enlisted Marines departed the United States for 
Marble Mountain. The same day, the four AH-Us left 

in Air Force turboprop C-133 cargo aircraft. 31 The 
crews arrived 16 February and the aircraft two days 
later. The evaluation unit was assigned to Lieutenant 
Colonel Clifford E. Reese's HML-367. The first combat 
test of the new twin-engined Cobra came four days 
after the aircraft had been unloaded. Colonel Niesen 
and Lieutenant Colonel Reese joined the Army-version 
aircraft while supporting transport helicopters around 
a hostile landing zone. 32 

For the next two months, the small detachment kept 
its four aircraft busy. By 28 April, when the evaluation 
was completed and the aircraft shipped from Vietnam, 
they had flown a total of 614 hours, shot 14,950 rounds 
of 7.62mm ammunition, 72,945 of 20mm, and 2,842 
rockets in addition to several other items of ordnance. 
The Commandant received a report which summarized 
that "the combat evaluation determined that the AH
lJ provides a significantly greater effectiveness in fire
power over the AH-lG." 33 

There were two basic ways to load the AH-lJ, de
pending on the type of targets which could be expected 
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and the amount of fuel required for the mission. A 
"light" load of 1,475 pounds consisted of a full amount 
of 20 millimeter ammunition, 14 2. 75-inch rockets, and 
either forward firing gun pods or other light ordnance. 
For the "heavy" version, 2,400 pounds of armament 
were included. A total of 76 rockets and 300 rounds of 
of 20 millimeter ammunition shells for the chin turret 
made up this load. 34 The Sea Cobra was capable of 
speeds up to 155 knots in level flight and could dive 
at 190 knots. Even with one engine malfunctioning at 
the maximum weight of the aircraft, it could maintain 
flight at 2,000 feet. 

Coincidentally, on the same day that Colonel Niesen 
and Lieutenant Colonel Reese began combat operations 
with the Sea Cobra in Vietnam, at New River the first 
helicopter attack squadron (HMA) began to form. An 
"activation cadre" with Lieutenant Colonel Lloyd W. 
Smith, Jr., as officer-in-charge became a part of MAG-
26. Initially, while waiting for its aircraft, the unit 
was assigned UH-lEs. On 7 April, five AH-Us arrived 
from the Bell factory. By the end of June the "cadre" 
had received 23 more Cobras. 35 

At ceremonies on 1 July, the "cadre" was disbanded 
and HMA-269 became the first of three helicopter at
tack squadrons in the active forces and one in the re
serves. Armed helicopters had come a long way since 
the first efforts to give weapons to the crew members of 
the SHUFLY squadrons in early 1962. 

The Twin "Huey" 
Simultaneously and in conjunction with the efforts 

to have approved a twin-engined Cobra, the Marine 
Corps set out to procure a twin-engined version of the 
UH-IE. The reason was identical to that for the attack 
helicopter: safety during amphibious operations and 
improved performance particularly in high altitude or 
heat. If the Marine Corps had encountered difficulty in 
obtaining the twin-engine "power pack" built in Can
ada for the Cobra, it was nothing compared to the dif
ficulties in procuring one for the UH-'1E. In February 
1968, the Canadian Department of Industry had sent 
representatives to Washington to sound out the military 
services on the possibilities of using a twin engine on 
the UH-1 series. It was reported that the Canadian 
armed services were planning to purchase "about 100 
twin UH-ls" and the "U.S. Air Force has a buy of 
125 UH-IDs scheduled during FY 70 and they may 
buy the twin pack also in lieu of the Lycoming 
T-53." 36 

At the same time, the Army had "completed a series 
of studies into the cost and technical aspects of install
ing a twin engine power plant in the UH-ID helicop
ter." The conclusions reached were "that the benefits 
to be gained do not appear to justify the expense of 

increased development, production and operations." 
Thus, the Army did "not intend to further pursue the 
development of a twin engine power plant for the UH-1 
Helicopter." 37 Part of the reason for the reluctance of 
the Army to join in the program was that, at the time, 
it was heavily committed to several new helicopters in
cluding a large, super-sophisticated armed one, the 
Lockheed-built AH-56A "Cheyenne." Any major pro
gram with the UH-1 series might affect the new air
craft. 

The Marine Corps, Navy, and Air Force remained 
enthusiastic about the possibility of a twin-engined 
UH-1.38 It was to be designated the UH-IN. By shift
ing funds from other projects in FY 68, the Air Force 
was able to gain approval for five of the aircraft, and 
with FY 69 money, 74 more. For the following year, 
the Navy requested 40 UH-lNs and the Marine Corps, 
22. They were all to be equipped with the United Air
craft of Canada PT-6T (T400-CP-400) twin "power 
pack." OSD agreed that the program was a good one 
and forwarded the request to Congress but during testi
mony of 15 July 1969, the Chairman of the House 
Armed Services Committee, L. Mendel Rivers, unex
pectedly and strongly opposed the Navy and Marine 
Corps' request. 

Several factors influenced the committee's stand. 
There was always the question of "gold flow" which oc
curred when purchases were made from foreign na
tions. Also, at the time, the government of Canada was 
publicly expressing its displeasure over the United 
States commitment to Vietnam-no small item to the 
Congressmen. A further complicating feature was that 
Lycoming Corporation, which built the engines for the 
single-engined UH-1 series, had just developed a new 
model, which was almost as powerful as the "twin 
power pack" offered by the Canadian company. Lycom
ing recently had built a new plant near Charleston, 
South Carolina, to produce these engines. 

Almost simultaneously, the Army's AH-56 "Che
yenne" armed helicopter had become bogged down in 
cost and development problems. Other than a few heli
copters for test purposes, the program was canceled. 
Now the Army was faced with having no armed heli
copter other than the single-engined UH-lB/D and 
AH-lG series. It immediately began to show interest 
in the Marine Corps Sea Cobra and the UH-IN twin
engined model. If the Army, which needed many more 
helicopters than the rest of the services combined, 
joined in the program, the resulting contract for en
gines would be a very large one. The economic and 
political impact of buying the engine in Canada would 
be greatly increased. 

On 7 August 1969, Colonel Miller and General Lewis 
W. Walt, Assistant Commandant, met with Chairman 
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Rivers. "General Walt outlined the Marine Corps' 
critical UH-lN requirements, and emphasized the 
points in justification for the twin engine configura
tion," Colonel Miller reported. "He further stressed the 
importance of these aircraft in support of our forces in 
South East Asia. After approximately 55 minutes the 
Chairman indicated that he would support this year's 
limited procurement of the twin engine UH-lN." While 
the argument as to the increased safety of a twin-engine 
helicopter had saved the FY 70 program, Congressman 
Rivers "clearly indicated that his committee would not 
stand for any follow-on procurement of this engine un
less the engine could be built in the United States." 39 

United Aircraft chairman of the board, W. P. Gwinn, 
lost no time in reassuring both the military and the 
congressmen that the company "is prepared to estab
lish a U.S. source for this powerplant and we have now 
set in motion the necessary planning." 40 The Navy, 
which was responsible for procuring the engines for 
all services, quickly agreed to cooperate and informed 
the congressmen of the impending developments. The 
UH-lN program was back on track. 

On 7 April 1971, the first of the twin "Hueys" was 
delivered to the Marine Corps at New River. It had 
been flown there from the plant at Fort Worth, Texas, 
by Colonel Glenn R. Hunter, commanding officer of 
MAG-26. Accompanying him on the same flight was 
Lieutenant Colonel Smith, officer-in-charge of the 
HMA-269 "activation cadre." He and other crews 
simultaneously delivered the first four twin Cobras. 

As there were neither sufficient aircraft nor trained 
crews to operate two squadrons at the time, both the 
UH--lN and AH-Us were assigned to Lieutenant 
Colonel Smith's unit.41 The similarities between the two 
aircraft, particularly in the propulsion train, aided 
both training and maintenance. 

Four months later, on 10 June, HML--167 was offi
cially transferred from Vietnam to New River. Some 
members had arrived earlier and it would be a few 
more weeks before the commanding officer, Lieutenant 
Colonel Richard J. Blanc, would have his whole unit 
reassembled. By 28 June, however, enough had checked 
in that he could begin accepting the UH-lNs that had 
been kept in HMA-269. Three days later, Lieutenant 
Colonel Blanc turned over command of the squadron to 
Lieutenant Colonel Horace S. ("Hoss") Lowrey, Jr. 
HML--167 was the first of the planned "light" helicop
ter squadrons to be equipped with the new "twin 
Huey." 

The Marine Corps now had at least one unit operat
ing with a new and improved version of all the original 
turlbine-powered helicopters. There was the CH-46F, 
the CH-53D, the AH-U, and now the UH-lN. Though 
the older models continued to serve, the acceptance of 
aircraft by HML--167 marked the beginning of a new 
era in helicopter development in the Marine Corps. 

Change in the Mix 
The difficulty in winning approval for the improved 

models of helicopters was just one of the problems 

USMC Photo A331874 
The twin-engine UH-IN offered greater safety in amphibious operations and had more power than the UH
JE, yet required no more Juel to operate than did the single-engine Huey. 
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facing the Marine Corps. How many of each type were 
required, and how they would be organized was a 
serious issue. 

Given a specific and reasonable mission to be per
formed, any designer can produce an aircraft which 
will be suitable. Such an approach, however, often re
sults in an aircraft which can perform well only the 
mission for which it was built. There is no way to pre
dict accurately just what missions will be necessary in 
a war, and equally important, how much of the total 
effort will be needed for the specific task. As an ex
ample, the UH-34, designed as a utility helicopter, 
proved to be a poor observation aircraft simply due to 
the cockpit and cabin arrangements. Likewise, on emer
gency medical evacuation flights, it was vulnerable to 
enemy fire because of the height of the cockpit and 
transmission. Attempts to use the UH-34 as an armed 
gunship also were unsuccessful. If specialized missions, 
like observation and helicopter escort, were to be per
formed, aircraft had to be designed specifically for 
these tasks. Once that was accomplished, the next prob
lem was how many observation or armed helicopters 
were needed within the Marine Corps limit on total 
aircraft. It was not an easy job. Nowhere did the rela
tive mix of types of aircraft receive more deep and con
stant attention than in the assault transports. 

The Marine Corps Operations Analysis Group 
(MCOAG), a part of the Center for Naval Analyses, 
was created to study such problems as the relative mix 
of different types of aircraft. In 1966 MCOAG was 
directed by the Headquarters Marine Corps Transport 
Helicopter Study Advisory Committee "to examine the 
possibility of including the smaller and less expensive 
UH-lD airnraft in the over-all mix," and requested 
"an analysis of the cost and effectiveness of the [CH-
53, CH-46, and UH-lD] aircraft in a search for the 
mix that would provide the Marine Corps with the 
most effective initial assault lift capability." 42 

The basic assumption was that the Marine Corps had 
to have a vertical assault capability of "11,000 troops, 
850 tons of equipment and supplies . . . to landing 
zones up to 50 miles from the launching area within 
60 to 90 minutes." The study was detailed and com
prehensive. Factors such as the cost of training the 
crews, their pay, and the necessary bases were included 
as well as the actual cost of the aircraft and the fuel 
and parts to operate them. Various combinations were 
tried, including the inclusion of what was then the 
promising IHAS instrument navigation system. As
saults from the different types of LPHs were scrutin
ized. It was quickly apparent that the Army version 
UH-lD, even though it was single engined and had 
no safety margin for amphibious operations, was by 
far the least expensive to buy, maintain, and op-

erate per aircraft. Next was the CH-46. The CH-53, 
which was just coming into production, was estimated 
at both a "high" and "low" cost depending on how 
many aircraft were eventually procured. 

Average Costs per Operating Aircraft 
( millions of dollars) 

Aircraft 5 year cost 10 year cost 

CH-46 $2.2 $3.0 
CH-53 Low 3.7 4.8 
CH-53 High 4.0 5.1 
UH-lD 1.1 1.6 

When each of the aircraft was compared as to its lift 
capability, and its operation from an LPH, the results 
were reversed. The study concluded: 

The least-cost alternative for meeting the Marine 
Corps' initial vertical assault requirement is procure
ment of the CH-53 helicopters only, from now on. This 
conclusion [ which remains valid with l changes in as
sumed aircraft [procurement amounts] and operating 
variations, is supported by consider.ations of ship utili
zation and command and control, and is not contra
dicted by analyses of the vulnerability of the aircraft."' 

The report went on that though "helicopter require
ments for post assault operations have not been ex
amined in this study ... some general comments on 
the subject come out of the analysis of the ship to 
shore assault phase." Once the Marines had landed, 
"resupply and replenishment of assault forces require 
essentially the same capability as the initial assault: 
delivery of a given payload in a certain time." It could 
be assumed that "if the CH-53 is the least-cost way to 
provide the initial assault, then it is probably the best 
way of providing resupply." In addition, "the same 
reasoning for expecting the CH-53 to be the best re
supply alternative also holds for the general ship off
loading, if there is a need to do this as quickly 
as possible." The CH-53 "Superbird" could not do 
everything, however, and the study said that "medical 
evacuation and utility missions, such as rescue and 
liaison requirements are another important category." 
In these missions, "there may be a need to have flexibil
ity, in terms of numbers of aircraft rather than tons of 
payload, because of the possible numbers and diversity 
of tasks to be taken care of simultaneously." 44 Thus, 
in addition to the CH-53, a number of small, relatively 
inexpensive aircraft would be needed to make up the 
vertical assault force. 

MCOAG was not the only organization studying 
the problem of the proper mix of helicopters. Even be
fore the report was released, Boeing Vertol had com
pleted one which, naturally enough, concluded that the 
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CH-46 could perform almost all of the missions re
quired. In the Vertol study "The CH-53 and CH-
46 were considered as equally suitable aircraft 
for retrieval, Air Search and Rescue, helicopter control, 
and a pathfinder transport on a 1 for 1 basis." 45 Such 
an assumption, it was later pointed out, "overlooks the 
payload and speed advantage of the CH-53, which 
might enable it to perform these missions with a 
smaller force than the CH-46." The conflicting analyses 
prompted further investigations. In September 1966, 
MCOAG released a new report which traced the devel
opment of the mix and summarized the progress and 
problems in resolving the question. 

In first establishing a helicopter force which could 
conduct the required initial assault, the Marine Corps 
had determined that 360 CH-46s and 72 CH-53s would 
be need~d in the operating forces. Subsequent to this 
decision, the cost of the CH-46 had risen considerably. 
The increase in price upset the "cost/ effectiveness" 
calculations and "was cause for a reevaluation of the 
helicopter program mix." 46 It was this study which 
had resulted in the recommendation to buy only CH-
53s. "Because a force with more CH-53s and fewer 
CH-46s would have a smaller total number of heli
copters, there was some concern about flexibility to 
perform follow-on missions," MCOAG stated. There
fore: 

. . . the War Games Division of the Marine Corps 
Landing Force Development Center [at Quantico] was 
asked to examine the overall helicopter mission, as• 
sault and follow-on, to determine whether mixes capa• 
hie of transporting assault elements were also capable 
of supporting subsequent operations. 

There was one major difficulty with a study of this 
type. As MCOAG had to admit, "First of all, there is 
no established doctrine to be satisfied in providing heli
copter support of post-assault operations." Up until the 
war in Vietnam, the Marine Corps had concentrated 
the development of its doctrine, tactics, equipment, 
and even organization almost exclusively on the initial 
vertical amphibious landings. Little attention was given 
to any operations after the beachhead had been secured. 
At first glance, this appears to be an oversight. It was 
not. 

In 1973, Major General Henry R. Paige recalled 
the events 20 years earlier that led up to the neglect of 
a post-assault doctrine. General Paige had served as the 
first president of the Tactics and Techniques Board at 
the Marine Corps Development Center from September 
1950 until July 1953. He was also the officer who had 
made such a strong case for enlisted Marines as heli
copter pilots. He wrote: 

To understand this, you must go back to the 1945-
1950 era when the Marine Corps was literally fighting 

for its life. The roles and missions of the various serv
ices were finally spelled out and the Marine Corps 
ended up with a task of "Developing Tactics, Tech
niques and Equipment for Landing Force Operations." 

This led to the organization of the Marine Corps 
Landing Force Development Center in the fall of 1950. 
The Navy was assigned "Amphibious Operations" so you 
can see the Marine Corps was limited to only the 
Landing Force phase. The AI'llly had the responsibility 
for land operations, and we were guided by their 
manuals. 

So to avoid conflict, we devoted our efforts principally 
on how to get Marines and equipment and supplies 
ashore. The roles and missions were put to a test in 
Korea. You may recall that the Army controlled land 
operations, and the Air Force air operations, while the 
Navy looked after the sea (and amphibious operations 
in conjunction with the Marine Corps). That, in essence, 
is why ... we did not pursue postlanding operations 
at that time.u 

It was difficult to determine the proper mix of trans
port helicopters for a type of war for which there was 
no Marine doctrine. By the summer of 1966 it was be
coming increasingly apparent that the majority of the 
Marine combat operations which had been ordered in 
Vietnam would not require amphibious landings, but 
would be post-assault warfare. 

The Marine Corps intensified its efforts to develop 
an appropriate doctrine. In the meantime, MCOAG 
could conclude only that "requirements for helicopter 
lift in post-assault operations may well be a function 
of the tactical situation, the terrain, and the number of 
helicopters available." 48 Thus, "rather than a require
ment for a minimum number of helicopters, whatever 
helicopters are available might be used. Their effective
ness may not be determined easily." As this study was 
being written, the shortage of helicopter pilots was 
beginning to be felt acutely and the crews in Vietnam 
were on duty up to 15 hours a day for months on 
end. There was no question in their minds that "what
ever helicopters were available" were being used. 

The attempt to establish a proper mix, not only for 
the amphibious landings but in post-assault combat, 
continued. The war game analysis conducted by MC
LFDC at Quantico in 1966, "originally used a 5: 1 
(CH-46:CH-53) helicopter mix." MCOAG pointed 
out that "to use the follow-on missions generated in 
this case as a basis for comparing various mixes as
sumes that these are the only such missions which could 
be performed, and which are of any value." The fact 
was that, "other mixes might perform other kinds of 
missions, with more or less tactical value." Not only 
that, it was pointed out: "The use of Vietnam experi
ence, based on UH-34 operations, can also ·bias the 
results. The UH-34 missions were naturally geared to 
the payload, speed, and number of these helicopters 
available. To assume that the same kind of missions 



TWINS AND MIXES 161 

may be performed if other helicopters are available," 
could make a small helicopter more efficient and effec
tive than it, in fact, was, the report concluded. The only 
recommendation MCOAG could give was: 

The implications of the assumptions made in the 
Vertol and MCLFDC studies clearly point out the 
need for a much broader study of Marine Corps missions 
and transportation. An analysis of the trade offs between 
forms of transportation, surface, and air, in support of 
overall tactical and strategic goals, is necesJary before 
any long-run program decisions can be made.'" 

The Marine Corps was not the only one wrestling 
with the problem. OSD was also taking a hard look 
at the CO!:>t/ effectiveness of the transport helicopter 
mix. In July 1968, General McCutcheon reported that 
OSD "proposed that the mix of medium to heavy 
helicopter squadrons in our wings be changed from 
5 :1 to 4:2 and that the number of helicopteTs in each 
medium squadron be reduced from 24 to 21." Reluc
tantly, the Marine Corps had to accept the decision. 
At the same time SecDef "indicates his belief that we 
do not need the number of medium and heavy helos 
in each wing that we requested and which he had 
previously authorized. It is now proposed," General 
McCutcheon continued, "that ¼ of the currently au
thorized total active helo assets be placed" in the 
reserve squadrons. If such a plan was forced on the 
Marine Corps, it "would end up with two 18-plane 
heavy and three 21-plane medium squadrons in each 
of the four wings." The Marine Corps was "fighting 
this plan, of course, but it is too early to know how 
successful we are going to be." 

The new 2: 1 mix was agreed to by the Marine 
Corps "on the condition that our light helicopter struc
ture would be increased," for, he said, "Vietnam has 
proven that we do not have enough small helicopters 
for all the tasks that Marine ingenuity can devise." 50 

During the next year, the switch to the new mix got 
underway. There were to be 12 squadrons equipped 
with 252 CH-46s and six with 144 CH-53s. It was 
not the only change in the organization of helicopters 
taking place. As planning started for the FY 68 pro
gram, "the Marine Corps stated a requirement for 
armed and light helicopters in the base line [per
manent peacetime] force." 51 The need for these 
squadrons had been am·ply demonstrated in Vietnam. 
"This requirement was recognized by OSD, but only 
if the Marine Corps would identify an equal cost force 
trade." It was the same old problem: any increase in 
the number of helicopter units had to be compensated 
by a reduction in fixed-wing aircraft. By October 1970 
the Marine Corps was ready to recommend where the 
cuts would be made. One F-4 Phantom jet fighter/ 
attack squadron was to be deactivated. In addition, 

one fixed-wing group headquarters with all the asso
ciated elements was to be abolished. Since the flow of 
students from the training command was beginning to 
taper off, the need for postgraduate flight training 
would be reduced in the future and additional deac
tivations were planned. 

Marine Helicopters around the World 

The first Marines began their withdrawal from South 
Vietnam in August 1969. In the next year and a l;alf, 
one by one, the helicopter squadrons departed and 
were reassigned to other bases. On 26 May 1971, the 
last unit, HML--167, ceased combat operations and 
redeployed to New Rivm- where it was to receive the 
new twin-engined UH-IN. Two UH-lEs remained 
behind "for last minute administrative support." 52 

Three weeks later, on 15 June, the two aircraft flew 
on board ship for transfer to Okinawa. They were the 
last Marine helicopters stationed in Vietnam. It 
seemed that the Marine commitment was over. It 
was not. 

With the Americans gone, the North Vietnamese 
sensed that, finally, they had an opportunity to con
quer the south. On 30 March 1972 they launched a 
massive invasion. The northern areas were quickly 
overrun. The two special landing forces sailed back 
to Vietnam and arrived off the coast the first week 
of April. On board the USS Tripoli (LPH 10) was 
Lieutenant Colonel Paul L. Moreau's HMM-165 and 
on board the USS Okinawa was HMM-164 under the 
command of Lieutenant Colonel Edward C. Hertberg. 
In addition to their normal complement of CH-46s, 
the squadrons were reinforced with detachments of 
f:H-53s, UH-lEs, and Cobras. Meanwhile, Marine 
fixed-wing units returned to combat. Eventually the 
aircraft were stationed at Nam Phong in Thailand. A 
detachment of CH-46s from H&MS-36 under the 
leadership of Major John G. McCabe supported the 
jet operations. The squdarons were not withdrawn 
until 21 September when they returned to their home 
bases. 

Off ,the coast of Vietnam the two SLFs assisted in 
recapturing the territory conquered by the enemy. 
U.S. ground forces were not used, but the helicopters 
made repeated assaults with the Vietnamese Marine 
Corps. It was some of the most bitter fighting of the 
war. By the end of the year, the invasion had been 
repulsed. Though the Marine helicopters would con
tinue to patrol in the area-and later were used to 
clear mines from the waters of North Vietnam-they 
were not actively engaged in combat. 

December 1972 found Marine helicopters, once 
again, around the world. Many of the places were 
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USMC Photo A422853 
These Marine CH-46s of HMM-161, partially dismantled and rigged for shipment, have been loaded onto an 
amphibious ship at Da Nang for redeployment out of Vietna:m in August 1970. 

familiar, Futema, Kaneohe, Santa Ana, Camp Pen
dleton, Quantico, New River, and the LPHs in the 
Caribbean, Mediterranean, and Pacific. It seemed just 
like 1962. But there was a difference. All aircraft now 
had turbine engines, and it would not be long until all 
had two engines. The observation squadrons, while 
still a part of the helicopter groups, had no heli
copters assigned. All aircraft were the fixed-wing 
OV-lOs. There were now light HML squadrons, in 
addition to the HMMs and HMHs. There were attack 
helicopter units equipped with Cobras. There were 
other changes. The much sought for postgraduate 
training groups had been reduced to a single com
posite squadron on each coast offering instruction in 
the CH-46 and CH-53. The biggest difference, how
ever, was in the pilots and crews. Many of those from 
1962 were gone. Some permanently. For those who 

remained, there was no question of them being second
class citizens. The events of the decade had proved 
beyond any doubt that they were among the finest in 
all of the Marine Corps. 

The "Father of Helicopters" Leaves · the 
Ranks 

Missing from the ranks of Marin.e . aviato.rs in De
cember 1972 was the man who had contributed as 
much as any other individual to the development of 
helicopters in the Marine Corps-General McCutcheon. 
On 5 February 1970, McCutcheon's nomination for 
promotion to lieutenant general had been approved by 
President Nixon. The Senate confirmed it less than 
three weeks later, and soon after General McCutcheon 
)~ft the post of DCS (Air) for a new assignment. 
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USMC Photo A422870 
CH-53Ds of HMM-463 make their last flight over Marble Mountain Air Facility before redeployment on 18 
May 1971. With its wooden huts and protective arches for aircraft, Marble Mountain in 1971 contrasts sharply 
with the improvised facility established almost six years before. 

USMC Photo A800677 
Marine helicopters return to war. Aircraft of HMM-164 land near Hue to embark South Vietnamese Marines for 
a counterattack against invading North Vietnamese forces in June 1972. 
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He returned to Vietnam as Commanding General, 
III Marine Amphibious Force (III MAF). In this post 
he helped to direct the redeployment of III MAF from 
Vietnam. Eight months after going to Vietnam, he 
was selected for promotion to the rank of full general 
and in January 1971 returned to Washington and an 
assignment as the Assistant Commandant of the Ma
rine Corps. This time, however, he could not keep to 
the dictum he had laid down for himself 34 years 
before, that "anything I have been made responsible 
for, or anything I have undertaken, I have always en
deavored to complete." 53 

McCutcheon was seriously ill and was not respond
ing to medical treatments. Sadly he had to notify the 
Commandant that he would be unable to assume his 
new position for reasons of ill health. His failing 
strength forced him prematurely into retirement, but 
in recognition of his 34 years of distinguished serv
ice, Congress passed special legislation placing Mc
Cutcheon on the retired list in the grade of general 
effective i July 1971. 54 Just 13 days later, the general 
died of cancer at the National Naval Medical Center, 
Bethesda, Maryland. He was only 55. 

A year later at a dual ceremony, the airfield at 
New River was named in honor of him, and the chapel 
renamed "Memorial Chaoel" for all those who had 
served with the Marine Corps' first active duty four
star aviator. 55 * 

At the dedication, the Assistant Commandant, an 
aviator, Gener al Earl E. Anderson reflected: 

He was one of the finest and most distinguished 
Marine Officers [ whose career] reads like a history of 
Marine aviation. He was a pioneer whose great deter
mination, aggressive, innovative spirit produced so many 
long lasting programs."' 

General Anderson went on to add: "All the Marine 
Corps shares with great pride in this recognition of 
the unparalleled accomplishments," of General Mc-

¢ The first to be promoted while on active duty, though he 
was placed on the retired list the same day. 

MCAS(H) New River Photo 0978 5 72 
Mrs. McCutcheon attends the ceremony at New River 
naming airfield in honor of the late General McCut
clu.ion in 1972. Pointing out the ceremony site to Mrs. 
McCutcheon is General Earl E. Anderson, Assistant 
Commandant of the Marine Corps. 

Cutcheon. Undersecretary of the Navy Frank P. 
Sanders said: 

America was built on the lives of those who have 
gone before. Faith, in God, in country, in desire has 
made this great country what it is today. General 
McCutcheon, throughout his career and his long illness, 
displayed this faith. He was a great Marine, a great 
American." 

General McCutcheon is often best remembered in 
connection with Marine Corps helicopters. But he 
had an equally significant impact on close air sup
port command and control techniques, guided missile 
weapons systems, combat air operations doctrine, and 
the introduction of the true VTOL attack aircraft
the AV-8 "Harrier." 

McCutcheon has been called "The Father of Heli
copters," a title which ignores both his other aviation 
achievements and the contributions of many other 
Marines to helicopter development. If Marine Corps 
helicopters had a father, however, it undoubtedly 
would have been General Keith Barr McCutcheon. 



CHAPTER FOURTEEN 

LOOKING TO THE FUTURE 

The LHA 

As 1972 came to a close, there were two major de
velopments under way. Neither one would be com
pleted until some years later. One was at Pascagoula, 
Mississippi, where a new type of ship was taking 
form. 1 Termed a Landing Helicopter Assault ship 
(LHA), it bore little resemblance to the original LPH, 
the "Teddybear," USS Thetis Bay. 

At the time the true LPHs of the Iwo ]ima class 
were being designed, the Marine Corps still had hopes 
of being able to conduct an "all helicopter" amphibi
ous assault. Helicopter manufacturers continued to be 
optimistic that they could design and build a heli
copter which could lift all the equipment needed for 
the attack. If this were to be the case, there would 
be no need for conventional landing craft and am
phibious vehicles. Helicopters would carry everything. 
Thus the LPHs were designed with no provision for 
any landing boats, and the Landing Ship Dock (LSD), 
Landing Platform Dock (LPD), and Landing Ship 
Tank (LST) were built for surface attack. 

The LSD and LPD were constructed with a "well 
deck." This ingenious arrangement allowed the ships 
to carry smaller landing craft inside them. When such 
a vessel reached its objective area, a large gate at its 
stern would be opened and, by taking on ballast, the 
ship would partially submerge, allowing the well deck 
to flood . The landing craft then could swim out and 
conduct the assault. On their return they could reenter 
the ship, the gate would be closed, ballast pumped out, 
and the well deck would once again be dry. It was 
an excellent system for surface assaults. 

In the mid and late 1950s, the concept of an all
helicopter landing began to be questioned. The dif
ficulties in producing the "Deuce" were a clear indica
tion of the problems which would be encountered in 
any large helicopter. Attempts to reduce the weight of 
combat equipment to fit current aircraft were not all 
successful. There just seemed to be no lightweight 
substitute for some items, particularly tanks and heavy 
artillery. Thus the "all-helicopter" amphibious assault 

was set aside in favor of a balanced air and surface 
landing, which if not ideal, was obtainable. By now, 
the LPHs had been built and the lack of any facilities 
for landing craft was a matter of serious concern. In 
large-scale attacks, assault Marines often had to be 
transferred from the LPHs ,to the LSDs and LPDs 
to board landing craft. This posed constant problems 
for commanders and reduced the inherent flexibility of 
a balanced amphibious attack. 

These problems and the testing of solutions to them 
pointed to a need for a ship which had facilities for 
both helicopters and landing craft. The answer was the 
LHA. 

On 28 May 1968, the Secretary of Defense an
nounced the award of a contract to build the new ships 
to the Ingalls Shipbuilding Division of Litton Indus
tries. They would combine a helicopter flight deck and 
hangar space with a well deck for landing craft. They 
were to be very different from the first conversion into 
an LPH. Where the "Teddybear" at a full load dis
placed 10,000 tons, the new models are four times as 
large, displacing 39,000 tons. The LHAs are larger 
even than the Boxer-class conversions. The flight decks 
are 820 feet long. Their beam of only 106 feet permits 
passage through the Panama Canal with a scant three 
feet to spare. Their tallest masts reach 221 feet above 
the keel, and are designed to fold so that the ships can 
pass under the Brooklyn Bridge, if it ever were neces
sary to do so. 

If the "keel-up" LPHs were three ships stacked on 
top of each other, the LHA is at least five different 
ones. Large holds are included to handle essential 
cargo. There are living facilities for a total of 262 
officers and 2,542 enlisted personnel, including 1,672 
combat marines. The well deck can accommodate an 
assortment of landing craft and amphibian tractors. 
And, of course, there are spaces for the helicopters 
and the necessary spare parts and machinery. 

Originally, the Marine Corps requested nine of 
these ships. Tentative approval had been given, but on 
20 January 1971 the number was reduced to five. It 
was a blow to the Marine Corps, but at least produc-

165 
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USMC Photo A702362 
General Robert E. Cushman, Jr., 25th Commandant of 
the Marine Corps,.presided over the christening of the 
Navy's first LHA, USS Tarawa, in December 1973. 

tion began on the ones approved. Litton Industries had 
long been a manufacturer of aerospace equipment and 
had only recently entered the field of shipbuilding. It 
had constructed a new shipyard at Pascagoula and at-

tempted to apply the techniques of the aerospace busi
ness to the new venture. There were, understandably, 
problems. By the end of 1971, most had been corrected 
and the first LHA was back almost on schedule. 

The date of 1 December 1973 was to be an important 
one for the Marine Corps. On that day, the Cornman· 
da111t, General Robert E. Cushman, Jr., arrived in Pas
cagoula. He had succeeded General Chapman as CMC 
on 1 January 1972. General Cushman, winner of the 
Navy Cross for heroism in the recapture of Guam in 
1944, had come to Mississippi to attend the launching 
of the first LHA. It was to be named the USS Tarawa 
(LHA 1). 

In his speech at the launching he said he felt a sense 
of exhilaration "at the impending arrival of a versatile 
amphibious assault ship designed from the keel up with 
the requirements of its landing forces in mind. In the 
current vernacular, this one really 'gets it all to· 
gether.'" 2 He went on to predict that "The LHA will 
he the backbone of our amphibious forces for the rest 
of this century." At the conclusion of the speech he 
turned and said: "It is with great personal pride that I 
present to you the sponsor of Tarawa .. . my own per· 
sonal wife." 3 A few minutes later she broke the tra
ditional bottle of champagne on the bow of the 
Tcirawa-a major development had arrived. 

The CH-53E 

On the opposite end of the nation from Pascagoula, 
in Stratford, Connecticut, the other major development 
at the end of 1972 was underway. Sikorsky was build
ing a true "flying crane" for the Marine Corps. The 
idea that a helicopter could have a lift capability 
greater than its own weight always had been tantaliz
ing, hut the design and construction of such a machine 

USN Photo ll66266 
The USS Tarawa (LHA 1) here steaming in the Gulf of Mexico during her sea trials in 1976, is the first of 
a new class of amphibious assault ships which can accommodate both helicopters and landing craft. 
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had eluded all manufacturers. In spite of the tremen
dously impressive record of the CH-53 "Superbirds" 
as retr-ievers in Vietnam, if one of them was forced to 
land in enemy territory, the aircraft still had to be dis
mantled partially before another CH-53 could pick up 
the various components and take them back to the 
home airfield. In addition, there remained items of 
equipment which the assault Marines needed in any 
amphibious landing which still were beyond the lift 
capability o,f the CH-53D. The idea of attaching 
several helicopters to a single piece of equipment no 
longer was seriously considered. What was needed was 
a helicopter which, in an emergency, could lift another 
one just like it, as well as the heavy equipment of an 
amphibious landing. 

On 24 October 1967, a specific operational require
ment (SOR-14-20) was approved by the CNO. It 
called for a helicopter with an 18-ton lift capability to 
be used by both the Navy and the Marine Corps.4 The 
document specified that the new helicopter had to be 
able to be operated, not only from the LHA, but also 
from the older /wo /ima class LPHs. As this proposal 
was being studied, the Army, recognizing a similar 
need, requested a much larger and more powerful heli
copter for its shore-based operations. OSD directed that 
the three services continue to study the problem to see 
if a single model could not be acceptable. What fol
lowed was, by now, a familiar story. 

Even though the last of the CH-53Ds would not be 

delivered to the Marine Corps until January 1972, 
Sikorsky had begun efforts to improve the lift capabil
ity of the CH-53 much earlier. By 1968 it had deter
mined that it was feasible to install a third engine in 
the aircraft. Such a development promised a significant 
increase in power with relatively little increase in the 
empty weight of the helicopter. Even more attractive, 
it would not require extensive redesign of the aircraft 
with usual delays and expenses. 

On 8 November 1968, General McCutcheon met with 
representatives from the Navy "to determine the direc
tion the Navy should take in satisfying the well recog
nized heavy lift helo requirement." 5 At stake was the 
necessary funds for Sikorsky to build a test bed to 
evaluate the idea. This test bed would consist of nothing 
but the propulsion train, and could be used to confirm 
the engineering and design of the third engine installa
tion. At the meeting it was concluded that the three
engined CH-53 "was an acceptable method to satisfy 
the Crane heavy lift requirement for the Navy and Ma
rine Corps." 6 Approval was recommended, and limited 
funding approved. 

OSD, believing that the requirements of the Army 
and the Marine Corps were similar, directed that both 
proposals be reviewed. Early in 1970 it became ap
parent that the needs were different and two aircraft 
should be developed. Secretary of Defense Melvin R. 
Laird disagreed. On 21 September he announced that 
he favored the Army version and designated it to pro-

Photo courtesy of Sikorsky Aircraft Division, United Aircraft Corporation 
Two CH-53Es, one with Navy and the other with Marine markings, fly in formation. The three-engine CH-53E 
can lift its own weight. 



168 MARINES AND HELICOPTERS, 1962-1973 

ceed with the development of a single heavy-lift heli
copter for all services. The Navy and the Marine Corps 
protested vigorously. OSD partially relented and de
cided that, though the Army would continue the joint 
development, the Navy could support the Sikorsky test
bed program-if it could find the money from funds 
already budgeted for other items. In December, the 
Navy had scraped up $1.97 million, and OSD approved 
the continuing effort. 7 

Meanwhile, the Army went ahead and asked manu
facturers to submit their proposals. They were received 
on 11 February 1971, and turned over to a Source 
Selection Advisory Council for evaluation. This coun
cil was made up of senior officers from the Army, Navy 
and Marine Corps. Five companies submitted proposed 
designs: Sikorsky, Boeing/Vertol, Hughes, Gyrodyne, 
and Kamman. After studying the designs, the members 
of the council unanimously agreed on 2 April 1971 that 
all the proposals "leave no doubt th~t" any aircraft 
meeting the Army's requirements "will be minimally 
suitable for LHA use, and not suitable at all for" the 
lwo lima class LPHs. 

There were two problems. First, the Army wanted 
an aircraft which could lift 22.5 tons, while the Marine 
Corps would now be satisfied with 16. This meant that 
if the Army type was adopted, it would be an aircraft 
which empty would probably weigh as much as 60,000 
pounds, and fully loaded "in excess of 108,000 
pounds." 8 The elevators and flight decks of the lwo 
/ima class LPHs simply could not handle aircraft of 
that weight, and if they were ever to be used on such 
ships, major-and very expensive-modifications 

would have to be made. The second problem revolved 
around the blade fold capability. The Army did not 
need it; the Marine Corps had to have it. Just as in 
the conversion of the YH-lC into the CH-46, the addi
tion of blade folding calls for major changes in the 
entire aircraft and greatly complicates the design and 
production. Finally, though not a factor in the coun
cil's decision, the Navy and Marine Corps were wary 
of a brand-new design which called for a helicopter so 
much larger than those flying. The memory of the 
"Deuce" lingered on. Also, the Army had just re
covered from the cancellation of its AH-56A "Chey
enne" super-sophisticated attack helicopter, and the 
Marine Corps was anxious to avoid being tied to any 
program that could end the same way. 

This time OSD agreed that no one aircraft could 
meet both sets of requirements. In May, it authorized 
the Army to continue to work on its helicopter, and the 
Navy to proceed with the development of a three
engined CH-53. On 1 November, OSD approved the 
program and a month later Congress gave its blessing. 
Only two aircraft were to be built until the design was 
proven acceptable and reliable. Then additional pro
duction could be begun. The aircraft would be the CH-
53E, "Super Stallion." 

The third engine was mounted to the rear and 
slightly above the one on the left side of the aircraft. 
To accept the power developed by these three General 
Electric T-64-415 engines, a new transmission, capa
ble of accepting up to 11,340 horsepower, was installed. 
Likewise, the main lifting rotor was enlarged to 79 feet 
in diameter and to seven blades. The tail rotor was also 

USMC Photo A355822 
An AH-JG Cobra of HMA-169 sits on the pad at an auxiliary Marine landing field near Camp Pendleton in 
January 1972. Attack squadrons (HMAs) equipped with Cobras now were part of the permanent Marine heli
copter force. 
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Photo courtesy of LtCol William R. Fails, USMC (Ret) 
On board the USS lwo Jima (LPH 2), the helicopters currently in the Marine inventory are ready for an 
amphibious assault. CH-46Ds are spotted along the starboard side, CH-53Ds at bow and stern, AH-lls near 
the elevators, and UH-lNs beside the island. 

made larger, and in an unusual design, canted to the 
left. In this position, in addition to providing anti
torque control, the rotor produced some lift and al
lowed greater flexibility in loading cargo near the 
center of gravity of the aircraft. Earlier, specialized 
versions of the CH-53 had provisions for inflight re
fueling and for carrying additional fuel on the outside 
of the aircraft. These were adapted to the "Super Stal
lion." 

Like all the CH-53 series, the new one could trace its 
ancestry directly to the "Deuce." When the first CH-
53E made its maiden flight on 1 March 1974, it pro~red 
that it was a worthy descendant of the helicopter which 
had taken the first step toward fulfilling the dreams of 
the early Marine Corps planners of developing the 
capability for true vertical amphibious assaults. 

The First Concert 
New Year's Day 1973 dawned cloudy in Washington, 

D.C., with a light drizzle falling. Shortly after day
break, the sky cleared and the temperature would soar 
to 63 degrees. As most of the residents of the Nation's 
Capital slept away the revelry of the night before, in 
the same full block of staid but substantial brick build
ings located in the southeast section of the city, there 
was a flurry of activity. 

Drum Major Dennis Carroll and Master Gunnery 
Sergeant Charles P. Erwin were readying the United 
States Marine Band for yet another New Year's Day 
concert. All were in position in front of the Comman
dant's house at 1020. Lieutenant Colonel Dale L. Harp• 
ham, director of the band, who had been a Marine 
since July 1935, took his post. As the band began to 
play for the well-rehearsed "impromptu" concert, Gen
eral Robert E. Cushman, Jr., Commandant of the 
Marine Corps, appeared at the door of his house 
"looking suitably surprised." 

The contrast between spring-like weather and bitterly 
cold snow-laden skies was not the only difference be-

tween the New Year's Day concert of 1973 and the one 
11 years before. Great changes had occurred through
out the Marine Corps between the two holidays, and 
nowhere had the changes been greater than in Marine 
helicopters. In 1962, as General Shoup had listened to 
the band, Marine helicopters consisted of a few rapidly 
aging "Deuces"-the remnant of the original dream 
of massive vertical amphibious assaults-the ubiqui
tous but interim UH-34s, and a collection of the un
usual OH-43s with their excellent visibility but 
notorious low speed. Helicopter carriers, then, were all 
makeshift conversions including the tiny Thetis Bay. 
The entire concept of a helicopter-supported air/ 
ground team remained untested except in small-scale 
maneuvers and exercises. Combat experience in heli
copters was confined to a handful of Korean War 
veterans. Helicopter pilots and crews were firmly en
trenched at the bottom of the heirarchy of aviation 
prestige, regarded as second-class citizens by their 
high-flying fixed-wing brethren. 

As General Cushman listened to the concert, he knew 
that all Marine helicopters were jet powered and 
shortly would be joined by the 16-ton lift capability of 
the CH-53E. Helicopter carriers were all keel-up 
LPHs, and the vastly improved LHA soon would be 
in service. Amphibious vertical assault doctrine and 
tactics had been tested and proven repeatedly in full
scale maneuvers, international crises, and shooting 
war. The Marine Corps had a wealth of pilots and 
crews hardened by combat experience in Vietnam, 
where the "second-class syndrome" had been exploded 
once and for all. 

For all Marines, and indeed for all Americans, there 
was a final and even more important difference be
tween the two days: This was the first New Year's Day 
Concert since 1962 when Marines, including helicopters 
and their crews, were not actively fighting a war. For 
Marines and their helicopters, it had been a long 11 
years. 
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26 Jul 
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16 Sep 

18 Sep 

CHRONOLOGY 

1962 

CG FMFPac, LtGen Alan Shapley, recom
mended to CMC that, instead of sending Ma
rine pilots to augment Army helicopter 
squadrons in Vietnam, as suggested by the 
U.S. Military Assistance Advisory Group, Viet
nam, an entire Marine Corps helicopter squa
dron be sent to the area. 
Capt L. Kenneth Keck, USMC, set a new 
world's speed record for helicopters of 210.6 
inph while flying .a HSS-2. 
The Secretary of the Navy approved adoption 
of the Bell Helicopter Company's UH-lB (Ma
rine designation UH-IE) as the new Marine 
light reconnaissance and utility helicopter. 
The Joint Chiefs of Staff approved dispatch of 
a Marine Corps helicopter squadron to Vietnam 
in place of an additional Army helicopter com
pany, to be in position in Vietnam on or about 
15 April 1962. 
1st Marine Aircraft Wing was ordered to pre
pare to deploy a squadron to Vietnam. Plan
ning began for what would become Operation 
SHUFLY. 
The first SHUFL Y helicopter squadron, HMM-
362, under LtCol Archie J. Clapp, began op
erations from Soc Trang airfield, Republic of 
Vietnam. 
The first SHUFL Y helicopter received combat 
damage in Vietnam but was able to land safely. 
The first Boeing/Vertol CH-46 was accepted 
by the Navy for testing. 
Gen David M. Shoup, CMC, asked the Chief 
of· Naval Operations to furnish the Marine 
Corps six T-28 aircraft for use in target-mark
ing, escort and protection of helicopters, and 
limited close air support in lightly defended 
areas. 
The Navy Bureau of Weapons (BuWeps) an
nounced its selection of the Sikorsky S-64 
(CH-53) as the new heavy helicopter for the 
Marine Corps. 
CNO, at recommendation of HQMC, issued 
order that about 500 Marine fixed-wing avia
tors were to be transferred into helicopters in 
order to relieve .a ·severe helicopter pilot short
age in the Marine Corps. 
The SHUFL Y squadron began movement from 
Soc Trang in the Mekong Delta to Da Nang. 

The Navy revised its directive establishing 
pilot criteria so that single-engine helicopters 
could be flown under certain conditions by only 
one pilot instead of the previously required 
two. 

24 Sep 

Oct-Nov 

16 Feb 

23 Feb 

13 Mar 

29 Mar 

13 Apr 

1 Jan 

15 Jan 

22 Jan 

31 Jan 

21 Feb 

17 Mar 

20 May 

The Department of Defense announced that 
Sikorsky, with its S-64, had. won the competi
tion to design the HHX, the new heavy Marine 
Corps helicopter transport, which now would 
be known as the CH-53A. 
HMMs-261, -263, -264, and -361 participated in 
operations in the Caribbean during the Cuban 
Missile Crisis and quarantine.'· 

1963 

The Joint Chiefs of Staff temporarily permitted 
helicopter crews in Vietnam to "engage clearly 
defined VC elements considered to be a threat 
to the safety of the helicopters and their pas
sengers" without waiting for the VC to shoot 
first. 
The Joint Chiefs of Staff again restricted heli
copter crews in Vietnam to returning enemy 
fire "for defensive purposes only." 
The SHU FLY squadron announced that three 
armed UH-34s for the first time had provided 
close air support from helicopters. 
Gen Shoup, CMC, proposed that armed T-28s 
be sent to Vietnam to provide escort for the 
SHUFL Y squadron. 
Six Army UH-lB gunships from the Utility 
Tactical Company based at Da Nang began 
escorting the Marine UH-34s of the SHUFLY 
squadron on all troop-carrying missions and 
missions into Viet Cong-infested areas. 

1964 
Gen Wallace M. Greene, Jr. became 23d Com
mandant of the Marine Corps. 
The last Marine crew members, "Soldier
Mechanics of the Sea," were removed from the 
U.S.S. Boxer (LPH-4). 
The Joint Chiefs of Staff approved extension 
of the SHUFL Y operation in Vietnam ~ntil 30 
June 1964. 
The last Marine crew members, "Soldier
Mechanics of the Sea," were removed from the 
U.S.S. Princeton (LPH-5). 
At Fort Worth, Texas, Bell Helicopter Com
pany delivered the first UH-IE to a Marine 
tactical squadron, VMO-1. 
CNO published Specific Operational Require
ments No. W-14-09 for an all-weather naviga
tion system for helicopters called the 
integrated helicopter avionics system (IHAS). 
The Joint Chiefs of Staff announced that heli
copters were to use their on-board weapons 
only for protection of the aircraft passengers 
and that armed helicopters were not to be used 
as "substitutes for Close Air Support." 
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The first CH-53A to roll off the production line 
was accepted by the Sikorsky Flight Test Divi
sion. 
The Joint Chiefs of Staff ordered that Opera
tion SHUFL Y continue indefinitely. 
The first three CH-46As were delivered to 
LtCol Eldon C. Stanton's HMM-265 at New 
River, the first squadron to receive the turbine
powered medium helicopter. 
The second CH-46 squadron in the Marine 
Corps, HMM-164 under LtCol Herbert J. 
Blaha, was commissioned at MCAS Santa Ana 
but did not receive its aircraft until 21 Dec 64. 
North Vietnamese patrol boats attacked two 
U.S. destroyers on patrol in the Gulf of Tonkin, 
and the U.S. launched retaliatory air strikes at 
targets in North Vietnam. 
Gen Greene, CMC, directed MCLFDC and 
HMX-1 to begin work on an armament kit for 
the UH-34. 
CMC directed HMX-1 at Quantico to begin a 
high-priority project to "develop, evaluate, and 
service test a readily installable weapons kit 
for the UH-IE helicopter to provide armed 
helicopter support for transport helicopters." 
The first test flight of a CH-53A was made by 
the Sikorsky Aircraft Company. 

Marine Aircraft Group 26, under Col Stanley 
V. Titterud, with six helicopter squadrons 
and 105 aircraft, participated in Operation 
STEEL PIKE I, on the Mediterranean coast 
of Spain, the largest .amphibious assault ever 
made using helicopters. 

HMM-162 joined the SHUFL Y squadron, 
HMM-365, in rescuing thousands of Viet
namese in the Da Nang area who were en
dangered by floods caused by Typhoon Kate. 

TK-1 machine gun and rocket pod kits were 
installed on UH-34s of HMM-365, the SHU
FLY squadron. 

1965 

The first TK-2 armament kits were shipped 
to Camp Pendleton for installation in UH-lEs 
of- VMO-6. 

The Joint Chiefs of Staff ordered the landing 
of the 9th MEB at Da Nang. 

The headquarters of MAG-16 moved from 
Futema to Da Nang, and Col John H. King, 
Jr., commander of SHUFLY at the time, as
sumed command of the helicopter group. 

HMMs -365 and -162 switched equipment and 
aircraft at Da Nang, HMM-365 delivering its 
aircraft to Da Nang, where officers and men 
from HMM-162 flew from Futema to take 
them over. The personnel from HMM-365 then 
embarked on the U.S.S. Princeton and sailed 
to Futema to take over the helicopters of 
HMM-162. 

In response to reports of rioting and an at
tempted coup in the Dominican Republic, U.S. 
naval forces, including the U.S.S. Boxer 
(LPH-4) with HMM-264 embarked, were or
dered into Dominican waters. 
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HMM-264, under Lt Col Frederick M. Klepp
sattel, evacuated 558 civilians from the civil 
war-torn Dominican Republic. 

HMMs-263 and -264 and elements of VMO-1 
and HMH-461 participated in Marine peace
keeping operations in the Dominican Republic, 
lifting troops, evacuees, and supplies, and per
forming reconnaissance missions. 

Six armed UH-lEs of LtCol George Ilauman's 
VMO-2 arrived at Da Nang, the Marines' first 
gunship helicopter escorts in Vietnam. 

Capt Thomas P. McBrien, flying a UH-IE 
attached to HMM-263 over Santo Domingo 
City during peacekeeping operations there,· 
was wounded by ground fire but safely landed 
his aircraft, becoming one of the few Marine 
aviators to become a combat casualty in the 
Western Hemisphere. 

HMM-361 arrived at Futema from Santa Ana, 
under LtCol Lloyd F. Childers, bringing to 
five the number of Marine transport helicopter 
squadrons in the western Pacific. 

HMM-161 (LtCol Gene W. Morrison) arrived 
at Phu Bai, South Vietnam, from Kaneohe. 

HMM-261, under LtCol Mervin B. Porter, ar
rived at Da Nang from New River as part of 
the Marine helicopter buildup in Vietnam. 

Aircraft, Fleet Marine Force, Pacific (Air
FMFPac) was consolidated into Fleet Marine 
Force, Pacific (FMFP.ac), under LtGen Victor 
H. Krulak, with aviation MGen Avery R. Kier 
becoming Deputy Commander, FMFPac. 
President Lyndon B. Johnson announced that 
U.S. forces in Vietnam would be increased to 
125,000 men and that additional reinforcements 
would be sent if required. 
MAG-36 under Col William G. Johnson de
ployed from Santa Ana to Vietnam with three 
UH-34 squadrons, one squadron of UH-lEs, 
and a detachment of six HR2Ss. 

MAG-16 moved from Da Nang Airbase to 
Marble Mountain Air Facility. 

MAG-36 began construction of a helicopter 
facility on the Ky Ha Peninsula near Chu Lai. 

A HR2S of MAG-16 performed what was 
called "the first helo lift of a downed aircraft 
under tactical considerations" by retrieving a 
downed helicopter in Vietnam about 15 miles 
from Chu Lai and carrying it externally back 
to the airfield. 

HMH-461 (Maj Richard L. Hawley) deployed 
as the aviation component of the Caribbean 
Ready Force with 12 HR2Ss, the only squa
dron-size force of these helicopters ever opera
tionally deployed. 

The Department of Defense notified Vertol to 
accelerate production of the CH-46 by 100 per
cent over the previously planned production 
rate, to meet the need for more helicopters in 
Vietnam. 

Viet Cong sappers attacked Marble Mountain 
Air Facility, destroying 19 helicopters of 
MAG-16 and heavily damaging 11 more. 
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1966 

Marine Helicopter Training Group (MHTG) 
30 was commissioned at Santa Ana. This was 
the first of two temporary helicopter post-grad
uate flight training groups authorized by Sec
retary of Defense McNamara to meet Vietnam 
war pilot requirements. 

The first CH--46 squadron to enter the Vietnam 
war, HMM-164 under LtCol Warren C. Wat
son, arrived at Marble Mountain with 27 of 
the new jet-powered medium transports. 

MGen Keith B. McCutcheon, long associated 
with aviation and helicopter development, be
came Deputy Chief of Staff (Air) at HQMC. 

MGen Keith B. McCutcheon, DC/S (Air), ac
cepted delivery of the first operational CH-53A 
for the Marine Corps. 

The first CH-53A was delivered to an opera
tional Marine squadron, HMH--463 at Santa 
Ana. 

HMM-161 received the first "D" model CH-
46s at New River MCAS. 

1967 

The first four CH-53As of HMH--463 arrived 
at Marble Mountain Air Facility, where a de
tachment of the squadron was waiting to put 
them into operation as helicopter retrievers. 

A CH-53A from LtCol William R. Beeler's 
HMH--463 performed the first helicopter re
trieval accomplished in Vietnam by this air
craft, lifting a disabled UH-34 off the landing 
platform of a Navy hospital ship. 

A HR2S made the last operational flight of a 
HR2S in Vietnam, carrying 20 troops and 3,000 
pounds of cargo. 

The main body of HMH-463, with 22 CH-53s, 
arrived at Marble Mountain, completing the 
deployment of the new heavy helicopters to 
Vietnam. 

The Secretary of the Navy approved funding 
and production of the Bell AH-lG Huey Cobra 
gunship for the Marine Corps. 

Naval Air Systems Command directed that all 
stored HR2Ss be stricken from the records 
and disposed of at the least expense to the 
government. This action marked the end of 
the association of this first true heavy-lift heli
copter with the Marine Corps. 

MGen Norman J. Anderson CG 1st MAW 
ordered all CH-46s grounded, ex;ept for mis'. 
sions to meet "emergency combat requirements 
which could not be met by other aircraft," 
after a series of fatal crashes caused by dis
integration of the CH--46s' tail pylons. 

The Chief of Naval Operations approved Op
erational Requirement SOR-14-20, which 
called for a helicopter with an 18-ton lift 
capability, to be used by both the Navy and 
Marine Corps, operable from both lwo ]ima 
class LPHs and the new LHAs. · 

9 Nov Secretary of Defense Robert S. McNamara 
directed the U.S. Army to prepare plans for 
training helicopter pilots for the Marine Corps 
at Army facilities. This measure was intended 
to help remedy the Marines' wartime shortage 
of helicopter pilots. 

29 Nov The first 32 "D" model CH-46s arrived at Phu 
Bai, to equip LtCol Louis A. Gulling's HMM-
364. Personnel of the squadron had deployed 
to Vietnam earlier and had flown UH-34s to 
help relieve the lift shortage caused by the 
grounding of the CH-46. 

20 Dec The CH--46 structural modification program at 
Futema, Okinawa, instituted to correct the 
problems which had caused the crashes and 
grounding of the CH--46 during the summer, 
was officially completed. During it, 80 CH--46s 
had been completed and returned to operation 
in Vietnam. 

1968 

1 Jan Gen Leonard F. Chapman, Jr., became the 24th 
Commandant of the Marine Corps. 

22 Mar 2d Lt Larry D. Mullins was commissioned on 
this date and was the last Marine aviator to 
be commissioned from the MarCad program, 
which now came to an end. 

28 May The Secretary of Defense announced the award 
of a contract to build a new type of amphibi
ous assault ship for the Navy. This was the 
LHA (Landing Helicopter Assault Ship). 

24 Jul The first CH--46F was accepted by the Marine 
Corps at the Vertol Plant in Morton, Pennsyl
vania. This model was designed to carry the 
long-awaited integrated helicopter avionics 
system (IHAS), which, however, quickly 
proved a failure in tests and was never in
stalled. 

8 Nov MGen McCutcheon, DC/S (Air), and Navy 
representatives recommended funding of tests 
of Sikorsky's proposed three-engine CH-53E 
as a heavy lift helicopter for the Navy and 
Marines. 

1969 

18 Apr The first Marine AH-lG Huey Cobra gunship 
flew its first operational mission in Vietnam, 
assigned to VMO-2. 

30 Jun Marine Helicopter Training Group (MHTG )-
40 was commissioned at New River, with the 
mission of providing post-graduate helicopter 
flight training to Marine pilots. 

2 Jul The 500th CH-46 was delivered to the Marine 
Corps in a ceremony at the Vertol factory at 
Morton, Pennsylvania. Accepting the aircraft 
for the Marine Corps was BGen Homer S. 
"Dan" Hill, General McCutcheon's assistant 
and eventual successor as DC/S (Air). 

18 Aug Ceremonies were held by HMM-362 at Phu 
Bai to mark the end of combat operations in 
Vietnam for the UH-34. The last six of these 
aircraft were flown to Da Nang for shipment 
to the U.S. two days later. 
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The first Bell AH-U twin•engine Sea Cobra 
was unveiled at the Bell factory before a board 
of Marine officers headed by BGen Victor A. 
Armstrong. 
The last Marine squadron equipped with 
UH-34s, HMM-561 at Santa Ana, a temporary 
wartime augmentation squadron, was decom
missioned. 
All AH-lG Cobra gunships in Vietnam were 
transferred to HML-367, under LtCol Warren 
G. Cretney. 

1970 

HMHT--401, the heavy helicopter training 
squadron of MHTG--40 at New River, ac
cepted its first CH-53. 
Lieutenant General McCutcheon, who had just 
left the post of DC/S (Air), took command 
of the III Marine Amphibious Force in Viet
nam. 
The first four AH-U Sea Cobra gunships 
were delivered to the Naval Air Test Center 
at Patuxent River for Board of Inspection and 
Survey trials. 

1971 

The number of LHAs to be built was reduced 
from nine to five. 
BGen Homer S. "Dan" Hill, DC/S (Air), ac
cepted the final production model of the CH-
46F for the Marine Corps at the Vertol plant 
in Morton, Pennsylvania. This was the last of 
624 A, D, and F models of the CH-46 to be 
delivered to the Marine Corps. 

Four AH-U Sea Cobras arrived in Vietnam 
for combat evaluation and were assigned to 
HML-367. 

The first Bell UH-IN twin-engine Huey was 
delivered to HMA-269 at New River MCAS. 

28 Apr 

26 May 

15 June 

!H-28 Jun 

1 Jul 

1 Nov 

1 Jan 

Apr 

1 Dec 

1 Mar 

Combat evaluation of the AH-U in Vietnam 
was completed, with the twin-engine gunship 
having proved its ability to deliver "signifi
cantly greater effectiveness in firepower" than 
the AH-lG. 
The last Marine helicopter unit in Vietnam to 
cease combat operations, HML-167, stood down 
for redeployment to New River, leaving two 
UH-lEs behind for last-minute administrative 
support of the 3d Marine Amphibious Brigade. 
The last two UH-lEs of HML-167 flew on 
board ship for transfer to Okinawa. These 
were the only Marine helicopters then remain
ing in Vietnam. 
HML-167, just returned from Vietnam, was re
equipped at New River with the twin-engine 
Bell UH-IN Huey, becoming the first Marine 
light helicopter squadron to be so equipped. 
HMA-269, the first of three helicopter attack 
squadrons in_ the active Marine forces, was 
formally commissioned at New River MCAS. 
OSD approved continued development by the 
Navy of a three-engine CH-53 and separate 
development by the Army of a flying crane 
helicopter. 

1972 

Gen Robert E. Cushman, Jr., became 25th 
Commandant of the Marine Corps. 
The two special landing forces of the Seventh 
Fleet returned to the coast of South Vietnam 
to support Allied forces against the 30 March 
North Vietnamese invasion. The SLFs included 
HMM-164 and HMM-165. 

1973 

Gen Cushman, CMC, attended the launching 
of the U.S.S. Tarawa (LHA-1) at Pascagoula, 
Mississippi. 

1974 
The first three-engine CH-53E made its initial 
flight. 
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POWER PLANT 

no. & l!CJEL ••••• (1) 0-335-6 
liFR •••••••••••••••• Franklin 
:'.O'::OR G:EP.R RATIO •••••• 0.109 
TAIL :C:OTOR RATIO ••••• • O. 629 

!RAn~Gsl 

Bhp. Ii& Rpm @ Alt. 

T.O. 200 3100 S.L. 

l:O!U-:.AL 200 3100 s.L. 

SPEC. NO. 19261.A. 

ACCOMMODATIONS 

OP.E~l • ••••••••••••••••••••• 2 
PASSE,:GER ••••••••••••••••• 1 
LITT!:RS ••••••••••••••••••• 2 

MISSION AND DESCRIPTION 
The RT:S-2 helicoyter is :::irccured prinexily 

for use o.s a trainer. It is similrcr in general 
configuration and rotor direnzions to the HTE-1 
helicopter but has a 200 HP ensine in place of 
the 178 HP encine and qwdricycle insteed of 
tricycle l~ndinc gear. The~e chences result 
in = increc.se in gross Heie;ht. 

The moc"e 1 :cTE--2 hel i co-:)ter is a tl::ree--olp.ce 
( sir.e-by-s

0

ide) Pircr::>.ft e_qui:,:iped 1.-ri th ,,.~ 
controls oner~ted from the left Pnd center seat 
positions. - The P.ircrt?.ft has a two-bhned, 
teetering r.. 0 in rotor, a two-blp_r',ed,anti-torque 
tr?il rotor, Pnd. is ec.!_ui:;-?eC. ,.'i th :l.D. aerod.yn2nic 
servo control rotor, whereby cyclic control is 
obtained· t 11rot1~h the o.e ro".yn.?.-nic action of two 
S!lk"cl::!. drfoils ,.1ounted to the rotor hub ~t 
ri,:;ht 2.n,e;le s to the mdn rotor blP,1.e s. 

DEVELOPMENT 
Service u.!;:e ••••••••••••• J e..nu....,ry 1951 

DIMENSIONS 
DISC AR.EA •••••• 962.0 sq.ft. 
BLA!JE .A.REA •••••• 32 • .3. 
BLADE DIA ............ 35 1 

SPAN • •••••••••••••• 10 1 

LEl!C-TH •••••••••••••• 40' -51 

HEIGHT ••••••••••••••• 91 - 6" 
TREAD •••••••••••••••• 71 -8" 
CCHTROL ROTOR 

BLADE AREA •••• 3.55 sq.ft. 
STABILIZER AREA • .2.IJ.9 sq.ft. 

"Rotor stationed fore and aft 

WEIGHTS 
Locdings Lbs. L.F. 

El-l'TY ••••• 1, 762 •••••••••• 
BASIC ••••• 1, 769 ••••••••• • 
m:s rnu •••• 2,500 •••••• 2. 84 
l!AX.T.o ••• 2,400 * ••••••• 
!-:AX. L.Ali:D •• 2, 11.00 •••••••••• 

• Limited by performance 

All weichts a"."e actW'l.l 

FUEL AND OIL 
Gals. Eo. Tanks Location 

28 1 Fuselai:;e 

FUEL GRADE •••••••••• 91/96 
?UEL SPEC ••• • •• mL-F-5572 

!OIL! 
C.APACITY (Gals.) •••••• 2.5 
G?..'.J)E. • •••••••••••••• 1100 
SPEC ••••••••••• t:IL-0-6082 

ELECTRONICS 
Receiver ............... . :a-1q 
Tranemitter •••••••.•••• T-llA 
Transmitter ••••••••••••• T-13 
Receiver ••••••••••••••• R-llA 
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PERFORMANCE SUMMARY 
( l) TF.AI'.:1':R (2) UTIJ.ITY 

l Pilot l Pilot 
l Student l Passe~ger 

2.3"~8 2,400. 
lb8 lbB 
190 2'i2 
2.4 2.'i 

0 - -
0 - -

780 7'.u-1 
1. 4oo 7 000 

7; 72 
7;/S L. 72/S L 

110 lO'i 
b7 67 

l 'i00 l 'i00 
2.0 2 0 

40 41 
1.500 l 'i00 

NOTES 
(A) lformal. pover 
(J) Talc ... off power 

Perfomanco is based on NATESTCD flight test of the HTE-2 
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BUREAU OF AERONAUTICS 
NAVY DEPARTMENT 

DISC AREA 965 SQ. FT. 
BLADE AREA {2}: 35.34 SO. FT. 
AIRFOIL SECTION: ROOT N ACA 0017 

9'-'£ 

12~ ~(. TIRES 

TIP NACA 0011 

\ 
315'-,t ~: 

1 
--~:10¼ _, 

41-2~ -----~ 
-- --30·2¼ -

wJ. I 2) 4 
L.L.L.l 

SCAL[ 

.... -----\ 
tlUB~INST 

STATIC STOP 

=aW'J-..~- -~ . 

___ } = ,-,,_. 1 . -., 
' . . '-:',f.;: JF7F.vt'~~ '' 
Y,:1-·.·-~ -, .. : 
~ 

0

,;:::- ·•---'• !'· . Q<'"" ~00~ ~ LP HRES 
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POWER PLANT 
NO. & MODEL.· •••••• (1) 0-335-5 
Mll'R ••••••••• .Aircooled Motors 
ROTOR G3.AR RATI0 •••••••• 0.111 
TAIL ROTOR RATIO ••••••••• O.bO 

!RATIMGS!. 
:Bhp Gt Rpm @ Alt. 

!Noruw. 200 3,100 S. L. 

SPEC. :ml. 19178 

ACCOMMODATIONS 
CRE'I AND PASSBlNGERS ON 

S'EA.T •••••••••••••••••••••• 3 
EXTE!INAL LITTERS •••••••••••• 2 

MISSION ANO DESCRIPTION 
The pr1.mary mission of the RTL-5 is training. 

It will also be used in co~oat areas for the 
~vacuation of wounded, mine spotting, liaison, 
carrying limited amounts of critical. supplies, 
and general utility. 

It is similar in general configuraticn and 
rotor dirnensione to t~e STL-4, but an improved 
tranl!llliealon and a rotor brake have been in
stalled with a 15 pound i:lcrease in empty 
weight. 

Some of these helicopters are being delivered 
with skid type gear and some with wheel type 
gear. Kits containing the other type of gear 
are being supplied with each helicopter. 

The HTL-5 is a three-place, E:~gle engine 
helicopter equi::_:,ped •"1th a two-bladed main 
rotor with a gyroscopic action stabilizer bar. 
The main rotor is of tbe see-saw type, the 
blade being riiidly interconnected by means of 
the hu~ except that each bl-!lde is separately 
journaled to the hub for pitch change. 

In service use -- November 1951 

DIMENSIONS 
DISC AREA ••••••••• 969 sq. ft. 
llLADE DU ••••••••••• 35 1 - 2" 
LDGTR •••••••••••••• 41 1 - 51 

HEIG!!'r' ••••••••••••• 11 I - 311 

TREAD •••••••••••••••• 51 - 11" 
:BLADE AREA. ••••••••• 35 sq. ft. 

• :Blades 1n stowed ~oeition. 

WEIGHTS 
Loadings Lbs. L.F. 

EMPTY •••••••••• 1, 561 ••••••••• 
:BASIC •••••••••• 1, 570 ••••••••• 
DESIG!f ••••••••• 2,350 ••••• 2.5 
MAX.T.0 •••••••• 2,350 ••••• 2.5 
MAX.. LANI) ••••••• 2' 350~ ••.••.•• 

All weights are calC".il.ated. 

• Limited by performance 

FUEL ANO OIL 
Gals. No. Tanke Location 

29 1 Pu eel age 

FUEL GR.tu>B: •••• 91 / 98 
FOEL SPEC •••. A.111-F-48 

I OIL! 

CAPACITY (Ge.ls.) •••••••••••• 2 
GRADE •••••••••••••••••••• 1100 
Sl>EC ••••••••••••••••••• .ll!l'-0-8 

ELECTRONICS 
VHJ' TRABSMITTER ••••••••• T-llA 
VHF TRA..~SMITTER •••••••••• T-13 
'7Bl' REC.(llS-148 mca) •••• ~-19 
!tANG'E REC.(190-550 kce).:a-1u 
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PERFORMANCE SUMMARY l 
(1) Tl!AIND (2) TRAINER I , 

LOADING CONDITION 1 Pilot 1 Pilot , ,· 
1 St,lCl.ent Carg~fPassen. 

~FF WE!GHT ---------1=-b-s---+. ---~2•½%,-1--- _____ 2_J5Q-_ -+--~----_-_-_-_-_-_-+-___ =--=-=~-===1 
;,-:l Load -------· i~:. _________ i90 _ ----·---~- - ___________ ---- ---. ---~ -~ 
Engine Power __________ ~rn!!, __ 20_9]3_._lQOj ____ g~@j_.,_!(_)Q_ ________________ 1. ... ... _____ ~ 

~!:~~;~~-s L ---- ·c~•;;~::t -- ~,~~~:__:___,~~ : I ~ =-~ 
uft-•-- SJ,eed/Alt, (B) Im. ft 82 1 900 ' 80 S.I._._ I 1 . 

mb--S L I ~ I -- i -------i 
pee for te of Clim~.L ~-- + ------ --, 

5,QOQ fto 
O 

I -- - --j 

Vortioal 'f.., of Cllab-U. lO= I -~ l ,ooo ft 2'i.O --- I 

Abs. Hover Ceil. No- Grd. Effec1 (B/C) ~ ----i.i~oo , --
Abs. Hover Ceil.__I!i Grd. Effect {B/Qlft.l - , --
Combat Range/Vav 1,500 fk___ n.mi::::;ziai~ 105/65 I ~5/65 
Max. Endur::::ZVSV:::: 1,,00 rt. hr.fiaiT 1.9/45 I _1_.7/1.j.5 

NQIES 
{A) BHP at Maximum Critical Altitude 
(B) Normal lliP 
(C) Take-Off Power 

Performance is based on JU.TC :flight test of the HT.L-3 helicopter. 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Combat range and naximum endur2.nce are based on flight test fuel conl!Wll}1tion data increased 
'ti, 5" and allowing fuel for varm-up and take-off (5 minutes at NBP) and a 1~ tu.el reserve. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ·- - - - - - - - - - - - - -
All performance is based on 3,100 RPM and is out of ground effect. 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Maxi= speed is restricted to 80 knots IAS by BUAER Technical Order No. 40-51 of 1 June 
1951. 
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STANDARD AIRCRAFT CHARACTERISTICS 
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&MAlJ Of AE.R0IUUTIC.S --~----d 
NA-v OlPAPTME"'T 

MAIN ROTOR DAll> 

DISC ARCA 

IL.AO( ARlA 

2206 SO FT 

32, SO rT 

•l'l' 

------- -------- ~ ~•1~ 

Al,-f0IL "'.ACA 0012 

GEAR RATO II 33 T'0. 

TAIL ROTOR DATA 

DISC AREA 

BLAC'l ARlA 

601 SO FT 

31 SC: FT 

AIRF,JIL "'ll.CA 0018, TO .JCl2 

G[AA RATIC 162 TO I 

STABILIZER DATA 

TOTAL ARfA 6, SO FT 

ANGULAR lrilO\'Dl["'T O• 

AIRFOIL ,.At A 0:)Z 

~,,r,• 

// I ~"~-

I -.-.-

... , 
, Sf P~ 19,:, 

··•------------ ' 

4[1 .. _, .. ,:,R::; STCW[C -----

OCSCRIP"VE ARRANGEMEt,T 

L.Ji 
,-.. :~ 

l 
tAS\\'; 

,.,.,OO[L H04S·3 

Mo0EL HRS<~ 

NAVA(R 

8UR£AU 'J( .C.E.R0IUUTICS 

NA\'T (lcPAR"flril[.HT 

CAPACITY OF FUEL TANKS 

-FV(L"f.&lrilll.S 

~ OIL TANKS 

SEI f•SCALl""G TANl<S ON M00[L HRS,•) 

[Jl'C.l~· fiPS 1 Ii" ll.tRc:.PAr'" .... , ... rwc 

,_ • ..,.:;,(LF•S.EAL•"-C TANIO:S 

.,,~,,.:;,El,_f·$EALl""C TAkll.S ON 

'-'CL.£' ... 0•S·3 

/ 
9 4 GAL {.)IL) 

' " 

,wo 1, TA,-s 

.,, 

NO,._$ELf•SlALIJrilG 

IS GAL 

(! TA-5~ 104 GAL 

18:,":AL 

/..,...__.,.-1 A"'GLE ~
~. "" ••u•o,,•o . 

r-.11,;c 

1 SlP' 19,:S AP~Af-.~NTS T.O",i)(A(j[ 11\SlALLATION 

SU.F·SEAUNG 

71 GAL 

90 GAL 
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(ASW) 
Moon H04S·3 
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POWER PLANT 
!iO. & !!ODEL •• , •••• (l)R-1300-3 
!-:FR ••••••••••••••..••• ,',</right 
S-.'P::?.CH ••••••.•••••••• l Speed 
?.C':'OR Q£A.'ll RATIO •••.••• O.OS82 
TAIL RC'l'CR RATIO •.••.••• O .61 7 

IRATIIWi~I 
3HT' ~ ~ "' ALT 

T.O. 800 2600 
:roR:~ 700 2400 

See not on perf oroa.n:.:e 
BU."'llr.1!'..!"7 pa.,ge 

S.L. 
5. 700 

SPEC. liC. \I.A.D. A.:'.-:Jj-:C:. 

~COMMODATI ONS 

Pilot .••..••.•.•.•...•• l 
%al-Pilot •••••.•••..•• 1 
Combat Troops •••••••••• 10 
Litters ..•...••••..•••• 3 
Door eize •••••••. 48" X 48" 

MISSION AND DESCRIPTION 
The HRS-3 is a transport helicopter. The 

primary mission of this helicopter iB to trans
port aesa'-ll t troops and equipment froo ships or 
lan~ bases to the o;jective area a~d the evacu
ation of ..:ounded. It r.:ay also 'Je '.1sed for ship 
to-ship liaison and general utility. 

The ~est significant chan~e incorporated in 
t'-.is mod.e1. was t'ce installation of a :no:-e -::,ower 
ful en,~!ne. ':'he enr:ine iB ;:iountdd facint; ;.ear
wRrd in the nose of the aircraft wi t'1 the shaft 
inclined 35° froo t 1!e horizontal. Access ts 
prcvided t?-iro~h cla,n-shell t:-'Pe no ee doors and 
th:-oug.h a removable panel in the firewall. 

::asi,::n feat,1res incl u:!e an external car1;0 
sling, provisions for a hydraulic hoist for air 
borne load:.ng or rescue, ecr,iip:;ient for nig.ht 
c,,ntact fl;,ing, h;,draulicall:• ope:-ated eervo 
cont:-ole, a hydra·uJ.ic cl~1tch to accel'!rnte the 
tra~smi seiou to e:1gine spee1., and coc>::;:i t and 
ca:in ventilation. 

Acc~:runodations for ten paesen2e~s are pro
'1idad in t:1e cabin of the HRS-3 • .Alternate 
nrra~,;e".!ents for three litters and an attendant 
car. ·..ie ce..rr!e1.i. 

DEVELOPMENT 
Develop~ent of the RRS-2 
Service Use •.•.•.•••• Fe·t•rue.ry 1953 

DIMENSIONS 
DISC AREA •••••••• 2206 sq.ft. 
BLADE AREA •••.•••• 37.5 sq.ft. 
&rABILIZER A.'U:A. •••• 6.5 sq.ft. 
BLAD:ii: DIA •..•...•.•. .• 53 1 -o" 
LE!iGTH. ~ •••••.••••.••• 42 1 -1" 
OVERALL LEllG-TH!! •••••• 62 1 -6" 
HEIGHT ••••.•.••••••••• 13 1 -4" 
TR:s:AD ••••••••••••••••• 11 1 -0" 

• 
•• 

Blades Folded 
Rotors operating 

WEIGHTS 
LOADr:;GS I..'lS L.F. ----
:::1-~Y ••••.••• 5,193 ••• · ·. • •• · • 
BASIC ••••.••• 5 ,261 •..•.••..•. 
:JZSIJF ••••••. i',lOC •••• 2.67 .•• 
MAX.':' .O. ! .... 7,761 .... 2 .~~~ ..• 
}'.AX.LA:ID':' ..•• 7, 7'Jl •..• 2.-.4 .•• 

• l!axi!!'u.rn anticipated 
loading 

FUEL AND OIL 
uo.T~TKS TCT • .::ALS LOCK:!-:?i 

2 161 P'u.se) ar;o 

FU.EL GRADE ••••••••• CJl / 06 
F'JEL SPEC •.•.. '!IL-F-55]::'· 

(Oil) 
C~ACI'!'Y(GalB) •••.••.•• 9.u 
GRADE •••.••••••••••••• llCC 
SI'!le .•••••.•... .i'IL-0-6082 

ELECTRONICS 
R-19 A.B.C. Tn,e Rec~~ver 
R-26 /ARC-5 !!HF Recei vcr 
T-19 /A.Tl.C-5 l!RP' Tre.ned tter 
T-23/ARC-5 VHF Tranqr.~tter 
R-11A A.R.C. Type Receiver 
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T.AD .. OJ'J' LO.&.DIIG C0RDITIOI 

'llD-On wm GB'l' lbe 
Pue1 lb■ 
PaYl.oad lb~ 
D1 ■c loadin.e lb. ,a.ft. 
Vertical rate o! climb at S.L. :.& BJftla. 

-~lute hoveriiut ceiliru. IA Bl n. 
_ Max, rate o! climb at S.L. A fl:lm. 

1:.-4,.. ,..414n,,. (100 h>■l A ft. 
BDeed. at S.L. :Jo Im. 
Max. IIJ)8ed./altitud• l.U :am.,n. 
Combat razu1:e J1 ■■1. 

.l'Hr&ge cnu ling 11>eecl kn. 
Crai1ing altitude ft. 

COIDl>&t 1'84111.1 n.■1. 
ATar&ze cruiliDJr 111eed kn. 
CruiSing altitude 

Max. endurance 
.a.vera.;e speed 
Altitude 

)'>tu\l" req d. to h_o_ver at ... L •• no wind.. 

PERFORMANCE SUMMARY 
l )Troop T)ansp 

Crew (1 
( 2) RASC..ie 

Crew (1) 
Passengers (8) Litter Patiep-\~ 

7,7bl 7,065 
45b 9bh 

1.1300 510 
3.5 ,.2 

145/ - 74,/ -
2,000/ - 7.100/ -

l 095 l ~41; 
12 1300 14 700 

101 l0'i 
l0'i/5 .00') 108/'i .700 

110 280 
77 7q 

1,500 l.'iOO. 
4'.) 108 
77 78 

1,500 1,500 
.1..1 4.4 

54 4~ 
1,500 .L,::Nu 

,1 Bb 
NUlt.S 

(A) llo!'ll&l power 
(B) Tak-,ff povt1r 

(3) Cargo Tran 
Crew (1) 

7,725 
210 

2,000 
3.5 

180/ -
2.5'50/ -

l 110 
12.900 

103 
10515,000 

40 
7b 

1,500 
10 
77 

1,500 
0.b 

'i4 
1,500 

'jO 

Ip. 

PerforMance basis: . NATESTCEU flight t~et of the HRS-3 helicopter and Air Force flight test of the H-19:S helicopter. 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
All perforaance is out of ground effect ani in standard atmosphere (59°F). 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Range, radius, and endurance are based on NATESTCE::T fuel consumption test data increased by 5% and allowing fuel 
for warm-up and take-off (5 minutes at MRP) and a 10i fuel reserve. 2,400 rpm is used at all speeds. 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Power is limited to a maxi= value of 700 BHP by helicopter transmission capacity. ~ngine is limited to 
2400 rpm. 
- - - - - - - - - - - - - - - - - - - - - - ~ - - - - - - - - - - - - - - - - - - -

~ 

~ 
> 
~ 
2 
trl 
en 

!z 
t:::, 

:::z:: 

t: 
CJ 
0 

~ 
~en 
..... 

' ..... 
~ 
~ 



1-
lL 

0 
0 
o_ 

I 
w 
0 
:::, 
I-

~ 
<[ 

a, 
z 
.J 
<., 

..J 
<[ 
0 

SPEED 

~'-+++-~++ I • I I I -H-t 111 111111111 
1 

~---1-·i--
~-1--,1 I I I I I I Ii I 111 I I 11 1 

i I -r-1 ·tf-1 ltTTTTTTTT 
1··1- TH+ hn++h-rTTH--+-+-++--1 

LL ABO•iE TH +-1"'-l--i\.-+----++ '·-++-
5 TITUDE 

0 

... )ANO (3) ONLY' +-flt-+--+-f-+ -

' -i4+t~l+l+t +II-+-+-+-+- - -

20 40 60 80 100 120 
SPEEO - KNOTS 

140 

E 5001 I I I I I I I I I I I I I I I I I I I I ! I l't I I I I I I I I I I 
> I I 

o~..L...L..... '",,, 1 5000 ----

CLIMB 
I I I I I I I 

NORMAL POWER 

...: ·--- - '- --- -

lL 

0 20 
·- -· -- -- - -

0 
g. FORWARu -

FLIGHT . ---~- -- -·- - - -- - --
--~- ---·· 

I 15 
~~ 

__ ,_ ~. ~L w ,-
~t-,, ""'~ 1(2 0 i-..:: -~ ~- - -··- - - -

:::, _, ~·-
I- ~""' ~ ·-•- -~ 1· I'-..:. - - .. - . -

5 10 
... 

•-).., ,..."" <[ - . ... 

~ -,;~ 
~ ~ ·-· ·-

- I ':'.°!',, ~-
t-,.~ -- -- ~~ 3 .. I-

~~ .... C- •• 

5 
,_ 

~7 , .... ~ -- 2 --~~ - - . •- - - -.._ -
3 

L ERTICAL ~~ .:I -~ ~'- - - ' '~ -
:~ - .. 

~W+~~IG1HT 
I -- I -H-- - I ..... + --C- . - --

0 500 1000 
RATE OF CLIMB - F.P.M. 

COMBAT RANGE 

M I I I LLU l 1..U. ! ·~ -~ r I I _t 1,500 FT. ALT, + l + ·-t·- -'- '-~- - C- t - i l 1- - - -t~ 
. 40: 

j i ~-i 1-----·· - i- - •- .. + - ·- -
·-:-,·1.::: -1'-'- ·--->- ·- -r ·- ~- '- - - . ~-...: . ~ ---- ~ 11 r --1- 1-:::, ·- t t· :4r - •·- C-

~ 300 
-·, 

-! :_ 2 r I r i 
I·! - ::f - ··""' f'i 

w 
I/'~-~£1. 

1- 't I (.!) t.~- , .. I z ·- _J __ .L~ j .. 

;: 200 
I 

-· • C-

I- I 
<[ 1----a, IJ ::,; ·~ C-8 100 ~ ~ 

-
~ 

:,, 3 

"' .. c..- l 
0 I 

0 20 40 60 80 100 120 140 160 
AVG.SPEED - KNOTS 

LOADING CONDITION COLl.tttN NUMBER 

(fJ 

~ 
'.2! 
0 
> 
:::0 
0 

> 
So 
(i 
:::0 

~ 
(i 

= 
~ 
(i 
l>-3 
trl 
:::0 -(fJ 

l>-3 -(i 
(fJ 

r:-:> 
0 
ci,:, 



NOTES 

ElrouRAl~CE PRJ]!L]){ 

WARM-UP AND TA.KE-OFF: 5 minutes at normal rated power 
CLIMB: To 1500 ft. altitude 
CRUISE: At ~eed for minimum fuel now 
RESERVE: 1~ of initial fuel load 

COMBAT RADIUS PRJBLEM 

WARJ.J..u"F AND TAKE-OFF: 5 minutes at normal rated power 
CLIMl!: To 1500 ft. altitude 
CRUISE: At speed for ma.,:imum .range 
LA.,,'II) AT REMOTE SEA LEVEL BASE 
RESTARl', WARM-t,T A.'ID TAKE-OFF: 5 minutes at normal rated power 
CLIMB: To 1500 ft. altitude 
CRUISE-BACK: At speed for marli:ru.m range 
RESERVE: lo% of initial fuel i.oad 

UOTE: Weight of cargo carried both w~s. 
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STANDARD AIRCRAFT CHARACTERISTICS 
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POWER PLANT 
Ho. and Hodel ••••••••••• ••. ( l) 'V0-43~ 
Manufacturer.••••• •• • • • • • • • •• • .L7oomi.og 
Hain Rotor ·eear Ratio ••••••••••••• 0.111 
Tail Rotor Gear Ratio ••••••••••••• 0.600 

!RATINGS! 
BHP Ii RPM Ii AL'f 

Take-off 2J,IJ 3200 1300 
(5 Min) 

Normal 220 32JJO 3800 

Spec. lio. 2207-B 

ACCOMMODATIONS 

Pilot••••••••••••••• •••••••••••••l 
Passenger • •••••••••••••••••••••• • 1 

or 

Inetructor ••••••••••••••••••••••• l 
Student •••••••••••••••••••••••••• l 

MISSION AND DESCRIPTION 

The baaic miseion or tba IITL-7 ie to train pilots tor 
both primar7 and instrument fiight. 

Tbe HTL-7 bae a two-blade -1-rigid rotor vith a stabiliser 
bar, and a two-blade sami-rigid tail rotor ..,unted on a delta 
binge. The rotor, t.ransmieaion and engi!>e. are sw,pended ae a 
wlit on rubber mounts in the tuselage. Hecbanicall7 tbe HTL-7 
ie aearl7 identical to tbe HDL-1. The tuselage ie semi
monoaoque ucept tor the engine ooq,art.a,nt, or oen~r rreme, 
vhicb is or steel tube construction. 

'fba control e,Yetem bae coavent.ional dual controle, vitb 
tull l\,draulic mothation on tbe cyclic stick, end direct 
mecbaDical linkage to the rotor. The .cabin bae a militar7 
etaudard arrangement in all reepecta vitb side b7 eide eeating. 
Blind flying is possible using the A.C. powered aro borisou 
and uro stabilized compaea. The atand-b.Y blind np,,g 
instruments !Delude a D.C. turn aad elip indicator, a bar<>metric 
rate or climb indicator, and a magnetic campaBB. A radio 
e7etem is provided to permit -,mioatiou and radio ua'f'i&ation. 
The landillg gear ie or tbe akid t.YP9 vitb llllall handling 
vbeels. 

DEVELOPMENT 

First Flight •• •••••••••••·•••• ••• •••• .December 1957 
Service Use •• •••• •• ••••••••••. ••·•••••"ebruarJ 1958 

DIMENSIONS 

Diec Area •••••••••••• •• • • 1085 eq. rt. 
Rotor Dia•.••·•••• •• ••• .371 .2 sq • .rt. 
Blade Area••••••••••••••34' .2 eq. ft. 
Length (Fueelage) ••••••• 31 1 .6 eq. ft. 
Height.•.•.••••••••••••,••••• ... 9, 61 

Tread, •• •••••••••••••••••••••••• •7 1 6n 

WEIGHTS 

~ ~ 

l!mpt7 •••••••••••••••••••••••• 1892 
Buie •••••••••••••••••••••••1916 
Ileeigu ••••••••. ••••••••.••••• 2565 
Maximum T .o. . .....•....•.... 2565 

ill veigbte are actual 

FUEL AND OIL 

fiR, or Tapks 
2 

liMI• 
35 
~ 
Fuaelap 

Grade •••••••••••••••••••••••• 91/96 
Specification ••••••••••• MIL-P-5S72 

!OIL! 
Capacit7 (Galo) •••••••••••••••••• • 3 
Grade ••••••••·•••••••••••1065/llOO 
Spec11'ioation •••••••••••• ~ 

ELECTRONICS 

• 111D' • • • • • • • • • •. • ••• • • ••••••• ARC-'l'?PE 12 
llllF RECEIVER •••••••••• •••• •••• •• •• R-f9 
llllF 'f!WISVERTER •••••••••••••••••• ff-10 
OHr REL.lI OSCILLATOR Ulll'f ••• • ••• • .1-13 
.fJJF RADIO ••••••••••••••••••• AJI/J.llll..4ll 
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TAKE - Off LOADING CONDITION 

TAIC&-Ol'Y WtJGtrl' 

Fuel 

lb. 

lb 

PERFORMANCE SUMMARY 
( 1) TRAINER 
l pilot 
l student 

2) TRAINER 
l pilot ,

1 l passenger4car11_c 

tqload lb. 17 0 285 
2::00 ___ -.t----2~:05 

-- ... ·---- ------- ----- -+----------·--·-----

[:~f!i~f~;-~~::t-s~:~;-~>·;i ~\~:;~;; 10:;:!o-~---- s-2-~->-:-~----------_-_---
·•i;;;"i.;:i;-i,.;_.i:~,;,e1.11ng -·· .. -c B) ri.. Cl°4400/7725C > 200/6400(0)--

... ..;·_;,.,. M_••,ee •• s.,. ·- . ) B)_ __ ,,.,. ·-· '3 e ··- .... -f . -..... 
~

~~-t:T"!!!lOO_Cpa) -- . _ ~!}· ~ -- 1_5:!._:t--- __ l~,8:r --- -·--- -------
~.--;..valtit~ c Bl- 1tn./rt. --uns71u·- 9213soo ___ --- ------ ---··-
~ia~~ran~~-- _ · __ -~ _ ( B) - ~:111 -- 13~0 __ -__ ~. ---=--!~5 __ -.::.::=·- - -- -- --

A.-erage cru1•1ng IIJ>"ed kn. 7 2 7 2 

-=- ~r\&i~ng a1i1~~ ·-· --- _ . r~. s:.:::·· --s·.-c 
--~~-~-! ~-~-d-~ra~~e. ________ . 

__ -~••nae ~•1-~_"!'!"4 
Cruising__ahitude --·-· 

1-----· 

( Al MILITARY POWt;lt ( 5 min. limit) 
( Ul NOIIMAL POWt;H 
( Cl IN GkOUND t;fl"t;CT 
( U) OUT m· GIIOUNO t;•·n:cT 

hrs •. 
kn. 

........ - . 

2.2 

40 
S. L~---

NOTES 

Peformance is based on NATESTCt;N evaluation of the Model HTL-7 Helicopter 
llange and E:ndurance are baaed on NATt;STCt;N fuel consumption test of the Model IITL-7 Helicopter 

All performance data presented is for the sir.id gear configlD'ation 

Mu..imJ!m. Ran1e Mission Muimum t;ndurance Mis .. ion 

t--··---------

Warm-up and talr.e-oll: 5 minutes at Normal llated Power 
Cruise out: At speed for maKimum range Ill sea level 
keserve: 10% of initial fuel load 

Warm-up and Talr.e-olf: 5 minutes at Normal Hated Power 
Cruise out: At speed for m&lrimum endlD'ance at Hea level 
Reserve: 10'.IL of initial fuel load 
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STANDARD AIRCRAFT CHARACTERISTICS 
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POWER PLANT 
IIJ, & MODEL •••• , • , • ,. ., (2) R-2800-54 
11'R ............... ., • Pratt & Whitnay 
SuPE!lC!-'.ARGER •••••••• 1 Stti.ge, 1 Speed 
ROTOR GE:AR RATIO ....... ., , 14,01 to l 
TAil. ROTOR RATIO .......... ,. 2, 9 to l 

I RATINGS I 
BHP @ ~ @ fil 

T,O. 2100 2700 5000 
IIJ!lX, 1900 2600 ?000 

Spac. No, N-8143B 

ACCOMMOOA TIONS 

PILOT., ............................ l 
CO-PILOT ........................... l 

CCV.BAT TROOPS ., ., ., ,. ., .. ., • ., , ., , 20 

or 

LITTERS., ......................... 16 

HAXJMUM CHCO CAPACITY • ., 101 000 lbs, 

MISSION AND DESCRIPTION 
Tba primary mieeion of tha modal IIR2S-l tielicopter ie to 

transport aseault troope and equipment !'rom ebipe nr land 
baeee to a target and return. It i a suitable for operation 
from aircraft carriere (excapt for CVE and CVL claee) and 
from land baeee. 

Tha HR2S-l haa a twin engine, Bingle maiJl rotor with an 
automatic torque compensation tail rotor and a controlled 
stabilizer. It incorporatee a dual control system. The 
macbanical fiight controle ara allllJll8ntad by a priJllary and 
secondary eervo syetem with an Blltomatic stabilization device. 

A blade napping restrainer and a rotor brake are provided 
for starting and etoppi.ag tba rotor 1n wiDde up to 60 lmote. 

There are provisions for an awd.liary fuel eyetan to allow 
inetallation of t\J0-300 gallon axtarnal tanks or two-150 
gallon tanks. 

DEVELOPMENT 

First Flight ................. ., ..... December 1953 
Sorv1.ca Usa ....... , ....... , ............. Juna 1956 

DIMENSIONS 
DISC AREA ............ 4017.5 eq. f't. 
BLADE AREA ........... , 261.5 eq, ft, 
NJ, OF BLADE.S(MAIN), ......... ., •• ., 5 
ROTOR DIA, ........ ,. , •• ., •• 72 1 - o• 
LEN:lTH • , • ,. ............... , 58 1 - 5" 
HEIGHT ... ,. ... ., • , ......... 161 - s• 

( tail rotor foldad and te.11 rotor 
poei tioned) 

T!IEAD .......... , ., ......... 191 - '1' 
STABILIZER AREA, ••• .,. 111,7 eq. ft. 

WEIGHTS 

L!Wlllili .!,!!2 h!.. 
EMPTY •• ,. .. •• •• •• •• 21,502 
BASIC •• • .... .,. •, •• 21 1 502 .... ,.., • , 
DESIGN ••••• •• ...... 31,000 , ..... 2.5 
COMBAT (Baeic) ..... 28, ?06 ...... 2. 7 
T.O, (Normal) •••••• 31,000 ...... 2.5 
T.O, (Overload) •••• 31,000 ..... , 2.5 
MAX. LANDING .. • • • .. 31,000 ,. •• ., ... , 

GALS, 

196 
204 
600 

All weights are actual 

FUEL AND OIL 
IIJ, TANKS ~ 

2 Nacelles 
2 Wi.ag • 
2 Fusa, Sidee (ext,) 

• Sal.f Sealing 

FL"EL GR.All!: •••••••••••••• e e •• e 115/ll:.5 
FUEL SPEC (applicabla) .... MIL-F-5572 

!OIL! 
CAPACITY (Gale,) ....... •., •• ., •• 26,6 
GRADE ........................... 1100 
SPEC (applicabla) ••••••••• MIL-0-<>082 

ELECTRONICS 
CODER GROUP •• , ., • • .. , • .,.,. AJI/APA-89 
UHF TRANS/RECOR ,. , ..... AJ1/ARC-27A nr 

AJI/ARC-55 
MHF TRANS/RECOR •• , • ., • ,. ... All/ARC-2.A 
ICS •• , ..................... AJI/AIC-4A 
DIR. FI m>ER GROUP , .. .. • • • .. All/ ARA-25 
RADAR ALTIMETER .. ., ., .... ., AJI/APN-22 
TRANS/RECOR ., • •, •• •, • •, •,. • All/ APX-oB 
RADIO SET (TACAJI) ......... , All/ARN-21 
RADIO RECEIVER •• ., ., • .. .,. All/ARll-41A 
FM COMMUNICATIONS SET • • •• ., All/AP!:,-44 
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PERFORMANCE SUMMARY 

TAKE- OFF LOADING CONDITION ( l) ASSAIIL'.I' TRANSPOR! (2) CA.'ICO 
(Nonna].) (Overload) 

l Ext. Fuel Tanlc 

TAKE-OFF WEIGHT lb 31,000 31,000 

~__!_uel internal/external lb 2400/1527 21.00/0 

~fayload lb, 4500 6673 
Disc loading lb,/sq.ft 7.61 7.61 

Vertical rate of climb at S. L. (A) fµn 0 0 
,____ Absolute hovering ceiling (A) ft. 0 0 

Max. rate of climb at S,L. (B) fµn. 1.280 1280 
Service ce111Dg (100 fpm) (B) ft, 11,500 11,500 

Speed at S.L. (B) kn. 115 119 

~ speed/altitude (B) kn./ft. 115/S.L. 119/S.L, 

Combat ronge n.mi. - - - -
Average cruising speed kn. - - - -
CruisiDg altitude ft. - - - -

Combat radius n.mi. 100 71 
Average cru1 sing speed kn. 100 100 

NOTES 
(A) TAKE-OFF RATED POI/ER 

(B) KJRMAL RATED POIIER 

PERFORIIANCE BASIS, NATK'>TCE!I rught test data, 

COMBAT RANGE and RADIUS are based 011 NATESTCEN fuel COll8Ulllptioll data. 

All performance 1• out of ground affect. 

Maximum airspeed limited by blade t.l.p atall and Mach Number effect• on rotor bladsa. 

(3) FERRY 
Maximum Fuel 

2 Ext. Fuel Tanlcs 
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NOTES 

A~A_ll!,T COMBAT RADIUS MISSION 

WAllM-UP, TAKE--OFF, RENDEZVOUS: 10 minutes i'uel allowance at 
normal rated power. 

CRUIS~UT, At sea level at 80% normal rated power. 
LAND AT TARGET AND TAKE--OFF: No change in payload; fuel 

allowance of 5 minutes at normal rated power. 
CRUISE-BACK: At sea level at 80% normal rated power. 
RESERVE: 10% of initial i'uel load. 

CAllGO MISSION 

Same as Assault Combat Radius Mission except in lieu of 
20 assault troops, 6673 lbs. of cargo is carried out and 
Wlloaded at target. 
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POWER PLANT 
NO.& MODEL ••••••••• (1)R-1820-84 
l1F'R • • • • • • • • • • • • • • • • • • • • • • WRIGHT 
SUPERCH •••••••• 1 STAGE, 1 SPEED 
ROTOR GEAR RATIO •••••• 11.J to 1 
TAIL ROTOR RATIO ••••••• 1.9 to 1 

T. O. 
MIL. 
NORM. 

!RATINGS! 
BHP RPM ALT 

1525 2800 700 1 

1425 2700 2400' 
1275 2500 3500' 

ENGINE SP~. N-895 
or 26 Nov 1952 

ACr.OMVln.&'l'Tmr~ 

TIME 
5 Min. 

JO Min. 
Cont. 

Crew (Pilot & Co-Pilot) ••••••• 2 
Troops ••••••.••••••••••••••••• 12 

or 
Litters •••••••••••••••••••••. • 8 

CARGO 

Internal/Capacity ••••••• 4000 lbs. 
External Capacity •••••• 5000 lbs. 

(on sling) 
Cargo Compartment: 

Length ••••••••••••••• 13' 7" 
Width •••••••••••••••4' 11" 
Height •••••••••••••• 6• 0" 

MISSION AND DESCRIPTIOII WEIGHTS 
The principal mission of this helicopter y ~~O 

is to transport general cargo and large air- re.::::::::::: 8598 
bL. 

craft maintenance spare components. IGN ••••••••• 11305 
The HUS-1 is a four bladed all metal main T.O •••••••• 13300 

••••• 2.68 
••••• 2.29 
••••• 2. 29 . rotor type helicopter with a four bladed all 1AX LANDING ••••• 13300 

metal automatic torque compensating tail All wei hts are actual 
rotor. The engine is mounted in the nose FUEL AND OIL 
facing rearward inclined 35° from the hori- . 
zontal. This helicopter incorporates a dual NO, Tanks Gals. Location 
control system of the conventional stick and J 263 Fuselage 
rudder pedal type, supplemented by a collec-

1 tive pitch control lever synchronized with FUEL GRADE ••••••••••• 115, 145 
the throttle to provide constant rotor speErl. FUEL SP~ •••••••••••F-5572-1 
Automatic stabilization ~quipment is pro-
vided capable of maneuverµig and maintaining 
heading, altitude, and attitude established 
by the pilot under stic.k and pedal free con
ditions. The tail pylon and main rotor 
blades flod without disconnecting trans
mission or controls, thus permitting stowage 

OIL 
Capacity (Gals) ••••••.••••••• 12.4 
Grade~•••••••••••••••••1065/1100 
Soec ••••••••••••••• MIL-L-6082A 

ELECTRONICS 
on the smallest c~.rrier or cruiser deck IUHF RADIO SET ••••••• AN/ARC-55 
e~evator. The. fixed type landing. gear con- IMHF.. ... . . . . . . . . . . . . . . AN/ ARC-39 
s1sts of a main two wheel alighting gear and !CS ••••••••••••••••• AN/AIC-4A 
a tail wheel. RADAR ALTIMETER •••• AN/ APN-117 

Hoist Capacity 400# 

DEVELOPMENT 

First Flight •••••••••••• January 1957 
Service Use ••••••••••••January 1957 

DIMENSIONS 
ROTOR DIA • • • • • • • • • • • • • • • • • • • • 56' 0" 
DISC AREA ••••••••••••••• 2460 sq. ft. 
*LENGTH•••••·•••••••••••••••• 37' 0" 

HEIGHT (MAX) •••••••••••••••• 15' 8 11 

TREAD ••••••••••••••••••••••• 12' 0" 
STABILIZER AREA •••••••• 12.4 sq. ft. 

*ROTOR AND TAIL PYLON FOLDED. 

FINDER GROUP •••••••• AN/ARA-25 
RADAR ID SET ••••••••• AN/APX-6 
CODER GROUP ••••••••••• AN/APA-89 
ADF ••••••••••••••••• AN/AR.N-59 
TACAN ••••••••••••••• AN/ARN-21 
FM RAD IO SET • • • • • • • • AN/ ARC -44 
COURSE INDICATOR •.• ID-250/ARN 
VIDEO CODER •••••• KY-81/APA-89 
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PERFORMANCE SUMMARY 

TAKE-OFF LOADING CONDITION ( 1) Cargo (2) Troop U) Combat 
~~f~ffif~r1~~r 'T'l"An .,,,..,,...,.t. Transport Evacuation 

TAKE-OFF WEIGHT LB. 11 ?Q'7. 1 ?01 h 11 fl;1'7 11"lf'I('\ --
FUEL LB. 1,,,.n 1 llh 1 t::/...? t:;('\/ 

PAYLOA.D LB. 111C.. ?7nn 1 c..?n 111n a 
DISC LOADING LB.ISO.FT. /. i::o C, ?/... /. Q? ,:: / 1 
VERTIC4L RATE OF CLIM'!::" S.L. (B) FPM. 11c..n c..nn 1nhn Cl')('\ 

ABSOLUTE HOVERING CEILING R FT. '70nn 1P;7C, /...JP;() °l('\('\('I 

MAX. RATE OF CLIMB AT S.L. :R FPM. 
~- ?n:,n · 1 "i7n rnhn 1 / '7t::. 

SERVICE CEILING (100 FPM.) Al FT. 1 / 100 1osnn 11100 10""" 
SPEED AT S.L. A KN. n.2. 1?1 1?Q 1 ?1 
MAX. SPEEDIALTITUDE { A) KN./FT. 11? /S T 1 ?1/S T 11Q /S T 1 ?1 /C: T 

COMBAT RANGE j A) N .Ml. ?1n 2m ?/'.,1 t::O 

AVE~AGE CRUISING SPEED KN. Ol QQ OJ. 00 
'--· 

CRUISING ALTITUDE FT. 1 "i00 1 ,;nn 1 i::.nn 1 i::.nn 
COMBAT RADIUS (A) N. Ml. 100 110 1?R ,,, 

AVERAGE CRUISING sP.EEo(CHD) KN. Q/, /q1 qg/cn Q/. /q1 00/01 

~ 
Cruising Altitude ft. 1 "i00 1c..nn 1c..nn 1 t::('\('\' 

L... 

NOTES: 

( A) NOR.HAL RATED POWER 
(B) TAKE-OFF POWER 
(C) AVERAGE CRUISE SPEED OUTGOING 
(D) AVERAGE CRUISE SPEED RETURNING 

PERFORMANCE BASIS: NATESTCEN Evaluation of HSS-1 and HUS-1 helicopters. 

RANGE AND RADIUS Are based u:ron NATESTCEN fuel consumption data. 

All performance is out of ground effect and for standard atmospheric conditions. 
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NOTES 

COMBAT RADIUS MISSION: 

Warm-up and Take-off: 10 Minutes at Normal Rated Power 
Climb: To 1500 feet at Normal Rated Power 
Cruise: At long range sneed to advanced area 
Land: Deposit Cargo or Discharge Troops 
Climb: T.o 150() feet at Normal Rated Power 
Cruise: Back to base at speed for best range 
Reserve: 10% of initial fuel load 

EVACUATION MISSION: 

Warm-up and Take-off: 10 Minutes at Normal Rated Power 
Climb: To 1500 feet at Normal Rated Power 
Cruise: At long range speed to advanced area 
Land: Pick up evacuees (8) 
Climb: To 1500 feet at Normal Rated Power 
Cruise: Back to base at speed for best range 
Reserve: 10% of initial fuel load 

COMBAT RANGE MISSION: 

Warm-up 
Climb: 
Cruise: 
Reserve: 

and Take-off: 5 minute at Normal Rated 
To 1500 feet at Normal Rated Power 

At speed for best range 
10% of initial fuel load 

0 LOADING CONDITION COLUMN NUMBER 
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12.1• 

PROJECTED DISC AREA 
BLADE AREA (TOTAL) 
BLADE DIAMETER 

1520 SQ. FT0 n SQ. FT 0 

44 FT. 

I t -====-~ / 

x.Ir. 
l~l 

C£SCRIPTIVE ARRAN!LIOIT 

12.1 1 

MAIN TANKS - 165 GAL(TOTAL) 
82.5 GAL EACH 

165 GAL 

C8J 
NON SELF SEALING 

~T' hi< 1 ENGi NG O1L 3.a GAL 

TAM<A!L INSTALLATION 
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POWE8_J>_LAJH 
No. and Model•••••••• (1)T5J-L-9 
Mfg. ••••••••••••••••••• Lycaning 
Engine Spec. No ••••••••• 104.22-8 
Type ••••••• -•• Free Power Turbine 
Red. Gear Ratio•••••••••• 0.3119 
Tail Pipe •••••••••••• Fixed ·Area 
Augmentation ••••••••••••••• · None 

RATINGS 

MISSION AND DESCRIPTION ff WEIGHTS 
The basic missions of the UH-1E are visual 'LOADING LB, 
bservation and target acquisition, recon~ Empty •••••••••••• 4734(A) 

hL. 

aissance and command control. The UH-1E is Basic •••••••••••• 5145 
apable of flight from established airfield'3 __ il)esign •• •• •• •• ••• 6600 •••••• J.e; 
arriers of the LPH and CVS class, advanced Combat ••••••••••• 6171 •••••• J.O 
sesi areas or ships with individual land- Max:Max [•0••••••••••8200 •••• ~.2.J 

ng p atforms or limited landing facilities and ••••••••• 8JOO 
d ·from unprepared fields. It may be han- ' A Actual _ 

led on carrier elevators without any fold. UEL AND OIL 
RPM MIN I f components. - i1:::--~------~ No. TANKS GALS 

In addition the UH-1E may be used for med- 2 165.0 
Sea FSHP SHP Net 

Level Jet 
cal evacuatlon, to transport personnel, Ferry 1 165.0 
pecial teams or crews, equipment and sup- Ferry 2 200 o 

Std. Thrust 
(lb) 

lies. These missions may be performed under Total 5300 
6610 51 nstrument operations including light icing _ • 
6610 JO d day or night flight. B the attachment rade • • •• • • •• • • • • • • • • • •_•_•• JP-4 
6610 Cont. f appropriate weapons it ls possible to de- pecification •• •• •• MIL-J-5624!) 

iver point target and area fire. OIL 

T.O. 1150 1100 l~ 
MIL. 1046 1000 115 
Nor. 943 900 107 

The gas turbine powered UH-1E is of compact 

laded main and tail rotors are of all metal Specification ••••• MIL-L-7808D 
onstruction. The fuselage is of semi-mono-
oque construction. ' ELEeTRONICS !
esigI! having a low silhouette. The two- Fuselage ••••••••••••••••• J.8 

I kii> I The cabin has large sliding doers allo..,ing Ufll" T-n~M_,h,,,,.. AN /~Rr.-'i? 
ACCO DATIONS traight-through loa~ing. Litters may be LF~ Aut;~;ti~· Dir;~ti~~ •·-·, - ·- ,-

Basic Mission 
Crew•••••••••••••••••••••~ 1 
Observer •••••••••••••••••• 1 

Transport (Personnel) Mission 
Normal 

Crew•••••••••••••••••••• 1 
Passengers•••••••••••••• 4 

Alternate 
Crew•••••••••••••••••••• 1 
Passengers•••••••••••••• 7 

Litter Evacuation 
Crew (Pilot & Medical 

Attend.) •••• 2 
Litters ••••••••••••••••••• 3 

Ferry Mission 
Cre'lot (Pilot) • • • • • • • • • • • • • • 1 

Hoist Capacity••••••••• 600 lb. 

oaded from either side or from both sides / 
imultaneously. The cargo f°Ioor is knee high Finder.•••• .AN ,ARN-59 
or easy loading The copilot's controls are HF-AM/SSB Transceiver •• AN/~JlC-94 
asily removed; thus providing accomodations Intercom System •••••••• AN/AlC-14 
or a passenger in the copilot seat or when UHF-DF Homing Group •• AN/ARA-25A 
he copilot seat is removed, an additional Gyro Compass System ••••·•••MA-1 
.75 square feet of cargo area for a total IFF; Rd Id tifi tin-
f 47 .2 square feet. a ar en ca v 11 

- DEVELOPMENT Set ••••• AN/APX-68 

~ (3) od ti- t· l bein d Coder Group.••.••.••• •• AN/APA-89 
ee pr uc on ar ic es g procure Radar Alti t AN/\PN-l41 

or the Department of the Navy. me er • • • ~ • , · . 
First Flight (Est) •••••• Feburary 1963 FM Radio ~et~ ••••••• AN-ARC-44 
First Deliver Est March 1 6 TACAN Radio Set ••••• AN/ARN-52(V) 

I DIMENSIONS 
Rotor Diameter•••••••••••••••••••• 44.0• 
Disc Area••••• 1520.0 - Blade Area •• 77.0 1 

Length - Rotors Operation ••••••••• 53.0 1 

Fus~lage ••••·••J••••~••••••••••• 39.5 1 

Span lMax. Lateral••••••••••••••••• 9.3 1 

Height·•••••••••••••••••••••~•••••• 14.71 

Tread•••••••••••••••••••••••••••• 8.4 1 

R9tor Ground Clearance•,••••••••••• 7.4 1 

(Static. Against Stops_ 
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PERFORMANCE SUMMARY 

TAKE-OFF LOADING CONDITION 
(1) PRIMARY (2) (3) OVERl.OAD (4) LITTER (5) 

OBSERVATION TRANSPORT TRANSPORT EVACUATION FERIIY 

TAKE-OFF WEIGHT LB. ,;,;nn ~,;i:t 7'500 f.701 g,;oo 
FUEL INTERNAL/EXTERNAL LB. 1072/- :1072/- 1072/- 1072/- 1072120<;6 (I.) 
~AYLOAD LB. ':!':I? ann ,,. ':I? 1.nn ( i;) 0 
DISC LOADING LB.ISO.FT. L ':11. I."? /. Q1 / 1" 'i.'iQ 
VERTICAL RATE OF CLIMB AT S.L,. (1) FPM. 2-:inn 20'i0 .11.70 221n "hf') 

A ■SOLUTE HOVERING CEILING (1) FT. 11onn 1n"nn ,;~nn 11 ':lnn 17nn 
MAX. R~TE OF CLIMB AT S.L. (2) PPM. 1Q8'i ,~1.n 1 'i6'i 10':l? 1?nn 
S£RVICE CEILING (100 FPM.) (2) 1'T. 1Q700 1~ .. 'iO 1'5700 1o?nn 11 t.nn 
SHED AT S.L. (3) KN. 1?n 11f. , 1na 1 ')(\ Q'i 
MAX. SPEED/ALTITUDE (3) KN ./FT. 1 ?f:/S.Li 111-,/S T 1 n~ /<:l T • 1 ".>n/C:. T or,/~_ T 
COMBAT RANG~ N.MI. ,,, ":I :nn ?11. '>1 / Cl Q 

AVERAGE CRUISING SPEED KN. QQ 1n1. ,nn 1n'"J on 
CRUISING·ALTITUDE FT. 1MM 1nnnn 1nnnn l1nnnn/"nnnn 1nnnn 

COMBAT RADIUS /MISSION TIME N .Ml. 1n,;/? 27 11?/2 ?1 1no/? '>J l1n, o/? 1? ?10/_ 
AVERAGE CRUISING SPll!ED K.N. 107 1n" 1n? . 1 "'- ·On -MAXIMLM.ENOURANCE O S.L. HRS. ? ,.n , ~n ? '>C ') ':l'7 "?n 

MISSION TIME - FERRY RANGE II.Ml• '- 11 

-· 
IIOTES: 

(1) Take-Off ·Power 
(2) Normal Rated Power 
(J) Vne Limit 
(4) Additional fuel in two 100-gallon external tanks (External Tanlc System under Development By Navy -

Not Presently Available) and one 165-gallon Internal Tanlc 

PERFORMANCE B~IS: YHU-1B Category II (Air Force) Flight Test 
Range and Radius are based on engine specification fuel consumption increased by S% 
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SPEED CLIMB 
I I I I I I I I I I I I I I I I I I I I I I I I I I 
! I 6600 RPM I I I I I I 660() RPM I I I I 

I ICAO STANDARD DAY ICAO _STANDARD pAY-
25 25 I I I I I I I I I I I I I I 

NORMAL RATED POWER l 
1-~ ~;,<?';_ LIM 1t ,_ - - - MfLITARY RATED POWER 

I " PR LINIT -- TAKE-OF"F POWER 
20 I -I I I I ... 20 
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NOTES 
Observation and Reconnaisance (1) 

1. Warm-Up and Take-Off: 2 minutes at Normal Rated Power at Sea Level 
2. Climb: On course to 10,000 feet 
J. Cruise Out: At speeds for best range at 10,000 feet 
4. Descent: To sea level loiter for 10 minutes at speeds for maximum endurance 
5. Climb: On course to 10,000 feet 
6. Cruise Back: At speeds for best range at 10,000 feet 
7. Reserve: 1 Oi of initial fuel load 

Transport { 2), { 3), ( 5) 

1. Warm-Up and Take-Off: 2 minutes at Normal Rated Power at Sea Level 
2. Climb: On course to 10,000 feet 
3. Cruise: At speeds for best range at 10,00() feet 
4. Reserve: 10% of initial fuel 

Litter Evacuation(~) 

1 0 Warm-Up and Take-Off: 2 minutes at Normal Rated Power at Sea Level 
2. Climb: On course to 10,000 feet 
3. Cruise out a.t speeds for best range at 10,000 feet 
4. Land: At remote base and discharge 2 passengers, pick up two litter patients 
5. Warm-up and Take-off: 2 minutes at normal rated power at sea level 
6. Climb: On course to 5000 feet 
7. Cruise Back: At speeds for best range at 5000 feet 
80 Reserve: 10% of initial fuel load 

Mission Time: 
Cycle Time: 

Excludes Warm-Up, Take-Off and Reserve Loiter Time 
Excludes Warm-Up and Take-Orr Time 

Q LOADING CONDITION COLUMN NUMBER 
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Disc Area (projected).. sq ft Engine/Rotor Gear Ratio .. 73. 772:1 
Bl•de Area (each) ..... 37. 50 sq ft Airfoil Section .... NASA 0012 (Mod) 
Blade Area "(total) ..... 225 sq ft Blade Chord ............. 18 inches 
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POWER PLANT 

No. & Model (2)T58-GE-8B 
Manufacturer General Electric Co. 
Rotor Gear Ratio 73. 772 :1 

I RATINGS! 

Military 
Normal 

SHP /RPM/ ALT 

1250/ 19500/SSL 
!050/19500/SSL 

En~ine Spec. No. E-1025B 

15 Sept. 1961 

CARGO 

Cargo Compartment 1023 cu ft 
(including Ramp Area) 

Dimensions 6 1 x 6 1 x 24' 2" 
External Cargo Hook Capacity 

10. 000 lbs 
Floor Area 180 sq ft 

(incl. Ramp) 
Floor Limit Loads 

Roller Beams for 3000 lb 
Pallet 40" x 48" 
Wheel Tread 1000 lb Dead Weight 
Wheel Load @33 psi Tire Pressure 
Remaining Floor Area 300 lb/sq ft 

ACCOMMODATIONS 
Crew 3 
Troops (Combat Equipped) 17 

or 
Litters 15 
Attendants 2 

MISSION AND DESCRIPTION 
The primary mission of this aircraft is to rapidly disperse 

combat troops, support equipment and supplies from amphib
ious assault landing ships and established airfields to advanced 
bases in undeveloped areas with limited maintainance and 
logistic support under all-weather conditions, day or night. 

The Sea Knight is a twin turbine, tandem-rotor helic;opter 
with an all-metal fuselage of semi-monocoque stressed skin 
construction. The engines drive two three-bladed fully articu
lated partially overlapping rotors, which are synchronized by 
positive gearing and an interconnecting drive shaft. The all
metal "steel-spar rotor blades are interchangeable and have 
provisions for electrically heated deicing boots. Automatic 
blade folding within 60 seconds under 45/knot wind conditions 
is another feature included in the rotor system design. 

By sealing the fuselage during assembly, inherent flotation 
capability is achieved in the normal configuration for emer
gency water landings and take-offs. A rear loading ramp pro
vides access to the unobstructed payload space for rapid 
straight-in loading and unloading of personnel, supplies, equip
ment and vehicles. The ramp is capable of being operated 
both on the ground and in flight, 

For instrumeut flight capabilities, a dual Stability Augmen

tation System (SAS) is included as standard equipment. It is a 
normal and integral part of the control system, and provides 
positive dynamic stabiiity about the yaw, piich, a,-,d roll axe:o 
throughout the entire speed range from hover to maximum for
ward speed. 

DEVELOPMENT 
FIRST FLIGHT ....•........................... Aug. 1962 
SERVICE USE ................................ Sept. 1963 

DIMENSIONS 

Disc Area: 3495 sq ft (projected) 
No. of Blades: 6 (2 rotors) 
Total Blade Area: 225 sq ft 
Rotor Diameter: 50 ft 
Length (Blades Folded) 44' 10" 

( 
11 Turning) 83' 4" 

Height (Blades Folded) 16' 8. 5" 
( Turning) 16' 11. 6 11 

Width (Blades Folded) 14' 11. 6" 

WEIGHTS 

LOS. L.F. 
Empty: 11. 708 
Basic: I I. 729 
Design: 18.700 2.67 
Max. T.0.: 21. 400 2. 3 
Max. Landing: 21. 400 2.3 

Weights are 39% actual, 3%estimated, 
and 58% calculated 

FUEL AND OIL 
Tanks Gals Location 

190 Left and 
Right Stub 
Wings 

Fuel Grade JP-4 
Fuel Spec Mil-F-5624G: 

!OIL! 
Capacity (Gals) 

Engine 4 .2 
Transmission 14. 4 

Oil Grade 1065 
Oil Spec Mil-L-7808C 

ELECTRONICS 

Radio Set ( UHF) 
Radar !dent. Set 
!CS 
ADF 
TACAN 
Radio Finder Group 
Radar Altimeter 
Coder 
FM Liaison 
Compass 

AN/ARC-52 
AN/APX-6B 
AN/AIC-14 
AN/ARN-59 
AN/ARN-52 
AN/ ARN-25A 
AN/APN-117 
AN/ APA-89 
AN/ARC-44 
MA-1 
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gjlllllil ■ llliN ... 
PERFORMANCE SUMMARY 

TAKEOFF LOADING CONDITION 
_(.!) CV 

ASSAULT 
CARGO 

TRANSPORT 

TAKEOFF WEIGHT lb. 18708 18708 

Fuel lb. 2387 2364 

Payload lb. 4000 4023 

Disc Loading lb. /sq. ft. 4. 77 4. 77 

Vertical rate of climb at S L (A) !pm, 1290 1290 

Absolute hovering ceiling (A) ft. 7300 7300 

Max, rate of climb at S. L. (B) fpm. 1540 1540 

Service ceiling {100 fpm) (B) ft. 12800 12800 

Speed at S, L. (B) kn, 131 131 

Max, speed/altitude (A) kn. /ft. 139/SL 139/SL 

Range n,mi. 211 209 

Average cruising speed kn .. 120 120 

Cruising altitude ft. SL SL 

Radius n,mi. 100 100 

Average cruising speed kn. 130 130 

Cruising altitude SL SL 

NOTES 
(A) MILITARY POWBR. 

(B) NORMAL RATED POWER, 

(C) CRUISE AT I<ORMAL RATED POWER, 

A-LL PERFORMANCE IS OUT OF GROUND EFFECT, 

PERFORMANCE BASIS: CALCULATED DATA BASED ON CONTRACTOR'S 

FLIGHT TESTS OF BOEING-VERTOL 107•II 

HELICOPTER. 

RANGE AND RADIUS ARE BASED ON ENGINE SPECIFIC FUEL CONSUMP

TION INCRE ... SED 5% PER MIL-C-501 IA. 

CH-46A (HRB-!) 

(!) 
CARGO 

OVERLOAD 

21400 

2470 

bbl I 

5. 4 5 

220 

2050 

1060 

8300 

124 

I 34/SL 

204 

119 

SL 

98 

127(C) 

SL 

~ 
FERRY 

21400 

8609 

0 

5. 45 

220 

2050 

1060 

8300 

124 

134/SL 

843 

l_lb 

5000 
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NOTES 

COMBAT RANGE MISSION: 

W. U. and T. 0. : 2 min, at Normal Power 
CRUISE: at speed for best range at sea level 
RESER VE: 10% of initial fuel load 

RADIUS MISSION (ASSAULT TRANSPORT): 

W. U. and T. 0. : 7 min. at Normal Power 
(includes allowance for warm• 
up and take-off at remote base) 

CRUISE OUT: at 130 knots at sea level 
LAND: at remote base and unload troops 
CRUISE BACK: at 130 knots at sea level 
,RESER VE: 10% of initial fuel load 

MISSION TIME! INCLUDES All ITEMS Of THE MISSION 
EXCEPT TIME AND FUEL fOR WARMUP, TAKE-Off AND RESERVE. 

CYCLE TIME~ INCLUDES All ITEMS Of THE MISSION EXCEPT 
TIME AND FUEL TO WARM-UP AND TAKE-Off 

FERRY RANGE MISSION: 

W. U. and T. 0.: 2 min. at Normal Power 
CLIMB : on course to 5000 ft. 
CRUISE: at speed for best range at 5000 ft. 
DESCEND: to sea level (no fuel consumed, no 

distance gained) 
RESER VE: 10% of initial fuel load 

&,_ADIUS MISSION (CARGO): 

W. U. and T. 0. : 2 min. at Normal Power 
CRUISE OUT: at 130 knots at sea level 
LAND: at remote base, do not unload cargo 
W. U. and T. 0. : 2 min. at Normal Power 
CRUISE BACK: at 130 knots at sea level 
RESER VE: 10% of initial fuel load 

OLOADING CONDITION COLUMN NUMBER 
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NA1AL AIR svs·t.1-15 COMMAND 

NAV( U[PAP<TMENT 

1'1 

I\ 
I\ 

0 5' 10' 

I:? ?fl I I I I I 
SCALE 

/ / ' 

-----
,· ', 

/ 72.23FT 
' DIA 

\ 

MAIN ROTOR DATA 

DISC AREA.. 4098.i35 SQFT 

BLADE AREA(TOTAL) ... 374.952 SQ FT 

BLADE SECTION ...... NACA .0011 MOD 

BLADE CHORD... 26.0 INCH 

MAIN ROTOR GEAR RATIO.. . . 73.!5!5: 1 

~ 

I 
I 

6716FT(FUSELAGELENGTH)\~\ - -~---j 

'"< ~,-,..JL.~.~i/-~_J 
B8204FT(OVERA~~LENGTH)~ --- -~--- -- ------- I 

------J 

--'·· 
r 27 25FT - --7 

DESCRIPTIVE ARRANGEMENT 

107 
INCHES 

NAVAL AIR S'fSTEMS COMMAND 
NAVY DEPARTMENT 

t•-•RMO:-.~A~~E ----7 
: ~ Oil I 

~-

-- . I ~ SELF-SEALING FUEL TANKS I 
---------J [81 NON-SELF-SEALING FUEL TANKS I 

//' 
~ ? ""'"''' ,, ..... 

I 

\ 
OIL CAPACITY 2.9 GALS 

(.../ 

~ 

I 
AUX FUEL. RANGE_ EXTENSION 

{ ONE TO FIVE TANKS) 
( 300 GALLONS PER TANK ) 

I 

I 

I 
- PORT & STBO FUEL TANKS 

CAP 319 PER TANK 

----.::) 

\, II_____/ 
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ARMAMENT AND TANKAGE 
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POWER PLANT 
No. and Model: (2)T64-GE-413 
Manufacturer: General Electric 
Engine Spec • No. : E1159 ( 19 March 1969) 
Type: Axial 
Length: 78.8 inches 
Diameter: 23.8 inches 
Gear Ratio (Eng/Rotor) 73. 55 to 1 

S. L. STATIC 

Max. 
Military 
Normal 

RATINGS 
SHP 

*3925 
3695 
3230 

m-1 

13600 
13600 
13600 

* See Note Performance Summary page for 
transmission ratings. 

ELECTRONICS 

AN/ARC-51A Radio Set (tnlF) 
AN/ARN-52 Tacan Navigation Set 
AN/APX-64 IFF Transponder Set 
AN/ARC-94 Radio Set 
AN/AnN-59 ADF 
AN/ARC-54 or 131 Radio Set (VHF) 
AN/AIC-14 Interphone System 
AN/APN-1 54 Radar Beacon Set 
AN/APN-171 Radar Altimeter 
ID-351 or 387/ARN Course Indicator 
ID-663A/U or B/U or C/U Bearing Distance 

Heading Indicator 

MIN. 

10 
30 

Cont. 

MISSION AND DESCRIPTION 
Primarily designed as an assault transport, the helicopter 

is employed in the movement of cargo and equipment and in the 
transportation of troops. When appropriately equipped, it may 
he used in the recovery of downed aircraft and personnel, per
forming mine countermeasure missions, and towing of vehicles 
and ships. 

The twin turbine engine helicopter uses a single main 
rotor and a single anti-torque tail rotor. The blades are all 
metal construction. Main rotor blades are equipped with 
Sikorsky BIM (R) to eliminate mandatory blade retirement. Con-

ventional helfcopter controls are provided for both pilot and 
copilot. The mechanical controls are augmented by two parallel 
and independent hydraulic servo systems. An automatic flight 
control system (AFCS) is also provided. Landing gear is 
retractable. Main rotor blades and tail pylon fold for stowage 
aboard an aircraft carrier. To facilitate cargo loading, the 
aircraft is equipped with a hydraulically operated rear ramp, 
two cargo winch!3B, roller conveyors, and tie-down facilities. 

DEVELOPMENT 

First Flight: ----
First Service Use: - •------ ---------
Production Status: -------- -----

DIMENSIONS 

27 January 1969 
7 March 1969 

In Production 

Main Rotor Dia·----------------- -----72 1-2. 8 11 

Length (blades & pylon folded)-------------- --56'-6" 
Height (blades & pylon foldedl----------17 1-1.7" 
No. of Blades, main..--------------------------- 6 
Blade Area ( eac h)------------------------------62 . 5 sq. ft. 
Disc Area-~----------------- ------4098. 1 sq. ft. 
Main Wheel Trea0---------------------1 3 '-011 

Max. Width (Main Blades and Pylon Foldedl------15'-6" 

WEIGHTS 
LOADING 

Empty (A) 
Basic 
Design 
**Design Alternate 
*Combat 
*Take-off 

(A) Actual 
* For Basic Mission 

** ECP 6144 Part II 

POUNDS 

23628 
23634 
33500 
42000 
34958 
36693 

FUEL AND OIL 
LOCATION 

L. Sponson• 
R. Sponson* 
Cabin** 

NO. TANKS 

L.F. 

3.0 
2.39 

GAL. 

319 
319 

1500 
TOTAL 2138 

Grade --- . JP-4, JP-5 
Si'g&tfai,am~-;;if:;;;:ii:~g---------MIL-J-56240 

**Aux. tanks for range extension 
O!L 

Nacelles ---- ----------- 2 (tot. 5.8) 
Specification----------------MIL-L-23699 

ACCOMMODATIONS 
Crew (Normal) 3 
Cargo (basic mission)----------------- 8000 lb. 

or 
Cargo (overload mission) 

or 
Troops- ---- ----- -

or 
Litters-------------------------

Cabin Size Clearance: 

12742 lb. 

38 

24 

Length - ---- ------------ 30' -011 

Height ---- --------- 6•-611 

Width ------- -------------- 7'-6" 
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PERFORMANCE SUMMARY 

TAKE-OFF LOADING CONDITION 
BASIC ASSAULT OVERLOAD ASSAULT COMBAT RANGE FERRY RANGE RETRIEVAL 

MISSION I MISSION II MISSION III MISS ION IV (TROPICAL DAY)* 
·----·--------···-·--·-· - MISSION V ·-

TAKE-OH NE IGHT LB. 36693 41435 36693 41513 28693 ,___, ________ - ----- -
F- UL l LB. 4338 4338 4338 14538 4338 

-------·-··-··----------
PA'rLOAC- LB. 8000/4000 

f------ --- ---·--------
12742/4000 8000/0 0/0 0/9289** 

DISC LOAOl"-G Le.ISO.FT. 8.95 1-------------------.. -- 10.11 8.95 10. :3 7.00 
V[R"T iCAL ~A.TE OF CLIMB AT S.L. (B/C) FPM. 1590/1740 580/ 840 1590/1740 560/820 2110/2325 - ----------
ABSOLUTE ~OVERING CEILING (B/C) FT. 6250/ 7200 1700/2900 6250/7200 1650/2850 7900/8900 ---------
MAX. RAT£ or CLIMB AT S.L, (A/B) FPM. 2180/2460 1845/2160 2180/2460 1855/2150 2320/2710 

·-----
SERVICE CEILING (100 FPM.) (A) FT. 16750 13350 16750 13300 17500 -
SPEED A.T S,i.. (A) KN. 166 158 166 15 7 172 -----·------
MA)(, SPEED/ALTITUDE (A) KN./FT. 166/S, L. 158/S.L, 166/S. L. 127/8000 169/3000 
COt.4BAT RANGE N ... 1. --- --- 228 886 --------· 

AVERAGE CRUISING SPEED KN, --- --- 140 135 ---
CRUISING ALTITUDE FT, --- --- 0 8000 ---

COMBAT RAO I US N .Ml, 100 95 --- --- 106 
---

AVERAGE CRUISING S~EED KN, 150 ~--- 150 --- --- 138 

~£JJ.i.~i.:1, altitude FT. 0 0 --- --- 1onn 
T0tal-missi0n time HRS, 1.48 1.40 1. 63 6.62 1.55 

--------

NOTES: (A) ('formal power 
1-,) Mi 1 i tary power 
\Cl Maximum power 
~ Tropical Day: 9l.5°F. at 3000 ft. cruise altitude. 

·::, Inbound payload is carried externally (ll. f = 35 sq. ft.) 

Performance Basis: 
( l) [CAO Standard conditions (except Mission V), no wind, no g·round effect. 
(2) Calculated data based on Navy flight tests on CH-53A helicopter, 
I;; R.1ng~ and radius based on General Electric specification fuel consumption data using iucl grade JP-5. 
(_:.) Fuel consumption data are incr'eased 5% above engine specification values. 
(.J> Transmission ratings are 7560 HP dual engine and 3780 HP single engine ~oeration. 
(t) Aircraft red line airspeed is 170 knots IAS. 
{ 7 J Wdght data based on "Actual Weight and Balance Report", SER-65575 dated 10 March 1970. 
( ,~) Performance reference: Sikorsky Report, SER-65583, "Substantiating Data for Standard Aircraft Characteristics and Perfor~ance Charts for 

Cll-53D Helicopter." 
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BASIC ASSAULT 

Warm-Up & Take-Off: 2 min. at 
S.L., NRP 

Cruise Out: At 150 kts. air
speed at S.L. to remote 
base 

Hover Over Remote Base: At 
S.L. out of ground effect, 
for iO min. 

Le.nd At Remote Base: Discharge 
8000 lbs. and accept 4000 
lbs. for return 

Warm-Up & Take-Off: 2 min. at 
S.L., NRP 

Cruise Back: At 150 kts. air
speed at S.L. 

Reserve: 10% cf initial fuel 
loa•i 

~- --- ---, 
~ ?.ADIUS --1 

NOTES 

OVERLOAD ASSAULT 

Warm-Up & Tal?e-Off: 2 min. at 
S.L., NRP 

Cruise Out: At 150 kts. air
speed at S.L. to remote 
base 

Hover Over Remote Base: At 
S.L. out of grcu:;d €ffec~ 
for iO min. 

Land At Remote Base: Discharge 
12,742 lbs. and accept 4000 
lbs. for return 

Warm-Up & Take-Off: 2 min. at 
S.L., NRP 

Cruise Back: At 150 kts. air
speed at S.L. 

?.€serve: '10% of init!.al f~;.el 
load 

.-,--------- ·------
I--- Ri,DIUS ---I 

DUD RETRIEVAL (TROPICAL DAY) 

Warm-Up & Take-Off: 5 min. at 
S.L., 900F, NRP 

Climb: On course to 3000 ft. 
97.5°F with Mil po'1er 

Cr-.use Out: At best range 
speeds· to remote base 

Rav-er Over Base~ Out of ground 
effect, at 3000 ft., 97.5°F 
for 10 min. Pick up external 
maximum payload (O.G.E. hover, 
t::.. f=35 zt2 ) 

Cr'..!ise Back: At best range 
speeds 3000 ft. , 91 • 5°1' 

Descend: To S.L. (no fuel used, 
no distance gained) 

ReEe::--r~: :% a: init!.e.l :'uel 
lce.d 

V 
14- RADIUS ---1 

COl'.BAT _RANG_E 

\iarm-Up & '!'ake-Off: 5 min. at 
S.L., NRP 

Cruise Out: At S.L. at best 
range speeds until reserve 
fuel remains 

Reserve: 10% of initial fuel 
load 

I-- RANGE --1 

FEP_~y ~!~!GE 

Warm-Up & Tc.ke-0:'f: 5 min. at 
S.L., NP.P 

Climb: On course to 8000 ft. 
with Mil power 

Cruise Out: At best ,-ange 
speeds until reserve fuel 
remains 

Descend: To S.L. (no fuel used, 
no distance gained) 

Reserve: 10% of initial fuel 
load 

I 
1-- RANGE --I 
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ST ANDA RD AIRCRAFT CHARACTERISTICS 

AH- IJ 
HUEY TWIN COBRA ,BELL 

UACL T400-CP-400 ENGINE 
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10 FT. 4 IN. 

-r 
4FT. I0IN ____L . 

~7.0 FT.-1 

1 
i°2 FT. 3 IN. 

~---------------« FT. 7 IN. -------11 

8FT.6~ 

,r-""'==•~j~ 
I . S3FT.41N.-'----, 

DESCRIPTIVE ARRANGEMENT 

Disc Area 
Blade Area 
Engine/Rotor 
Gear Ratio 

1520. 0 Sq. Ft. Airfoil Section Designation 
99.0 Sq. Ft. and Thickness 

20.4:1 Chord (Root to Tip) 

1,6 GAL. PER TANK 

, 
/, 

9.33% Sym 
Section Special 

27.0 In. 

~ 

/~✓~ 
,-::::-·· . 

~FUEL (GAL) -OIL (GALI 

® 

®)© 

~ 
~ 

CONFIGURATION ARMAMENT 

~ 20MM NOSE TURRET WI'l'fi CLEAi/ WING 

~ BASIC: 20MM NOSE TFRP!':'f 
~ --- TWO UNFAIRED LAU 68 ROCKET PODS ()''TSOARC 

© ~- Mi'f.I'.'M: 

~~ UE•l'V• ~~-····---

2ctJ.?~ r:0s£ '!'T"BRE:-
':'WO ''!\"FAIREr lJI.'" ~e ?:')C'KE'!' PJDS o··-:-::.0A?:' 
:V.1(' S""'-llP-. Me:rr.::r-: PODS P!30ARf 

20MM N0SE 7" 'RRET 
TWO : .. :TffAIREr• LA::.t'=-l!i. ?:~':'KE'I PCDS 8'"-:-?,0ARr 
TWO 1.'NFAIREf LJl.1'-flA ROCKE':' POI'S I':?0A~l' 

ARMAMENT AND TANKAGE 

en 
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POWER PLANT 
:;o. \ Y.odel ..... (1) T400-CP-400 
Manufacturer •..•• l'ni ted Aircraft of CaMda 

(?ratt. an'i '.1.'hi~ney) 
Sngine Spec. No •••.•••. 712(' 
Type ••••••••••••••••••• Tw!n ~,:,ctlon "'ree ?ower 

Turbine wi tb ?oCuctlon 
Gearbox 

Gear ~e1uctio,: :=tatios 
Ua in P.otor ••••• 20. :r,3:.-,: 1 
Tai 1 :'J.otor ••••.• 3. 974; 1 

RATINGS 
S!-:? RPM 

Intermediate 1800* 6600 
Maximum Continuous 1530*"* 6600 

Si:igle Power Section 
Intennediate 900 6600 
Maximum Continuous 765 6600 

Transmission Limits 
•1~90 $H? 

~•ll:l-1 t.:1.!'C 

ELECTRONICS 

UHF Command Set •......••. AN/ARC-51AX 
FM Tactical Set •.••.•.... AN/ ARC-131 
Intercom ....••.......•••. A.~/ AIC-18 
TACA.1'/ Nav Sys .•.......... Al,/ ARN-52(V) 
UHF Direction Finder.,,, ,A.N/.A_R.A-50 
Gyro syn Compass ......••.• AN/ASN-75 
Direction Finder Set •.••. AN/ARN-83 
Radar Altimeter •..•..•... AN/APN-l7l(V) 
IFF Transponder Set ••.... AN/APX-72 
Radar Beacon .....•.•..... AN/APN-l54(V) 
Two Juliet 28 Controls •.....• c-8057 

"ALT 
SL 
SL 

SL 
SL 

Two Mounts .........•..••. Barry Controls 21078-1 
PROVISIONS FOR 

Two Voice Security l'nits ..... Juliet 28 
Transponder Test Set ......... TS-1843( )/APX 
Mounting •...•.••...•••..••.•. r-'.T-3513/APX 
Computer, MK XII .....•......• KIT- lA/TSEC 
Mounting ..•..•..••.•..•...... MT-( )/l" 

MISSION AND DESCRIPTION 

'The primary mission of this aircraft is that of an anned tactical 
helicopter capable of delivering weapons fire, low-altitude high
speed flight, search and target acquisition, reconnaissance by 
fire, multiple weapons fire support, and troop helicopter support. 
The aircraft is capable of perfonnin~ this mission from prepared 
or unprepared areas and operation from ships at see. 

The gas turbine powered Huey Twin Cobra is of compact deSi@:n, 
featuring tandem seating to give bo~h pilot and gunner nearly 
unlimited visibility. Both crew stations have flight control and 
fire control systems permitting flexibi 11 ty in di vision of 
functions under all normal and emergency situations. 

The twin engine installation improves both hot day and altitude 
performance and enhances overall reliability. A mission designed 

WEIGHTS 

loading Lb 

Empty 6503 
Basic 6702 
Design 660(' 
Combat 

Clea:, 8202 
Rasic 9272 
Medium 9534 
Heavy 9821 

Maximum Takeoff 10000 
Maximum Landing lOC'OC 

LF 

3. 5 

2.8 
2.5 
2 .4 
2.4 
2. 3 

fuselage coupled with 540 ''door hinge" rotor system gives a low II======================~ 
vibration level plus increased maneuverability and speed. Four 
wing stores stations and integral chin turret provide a high 
degree of armament versatility with the capability of quickly 
changing a wide combination of weapons to match the desired 
mission. Many UH-1 parts which have been combat proven assure 
re liability and maintainability. 

DEVELOPMENT 
Contract Ple.cemer.t 
?'!.rst :'li?ht Al-i-lJ 
3IS 
First 1)eli·1ery 
Final Pelivery 

!I.a:; 2~. 1?(5 
r;o\·ember l cf9 
Xovember l 9'{0 
January 1971 
In Production 

DIMENSIONS 

Rotor diameter ..•....•...•.•.•.•••.•. 44 .0 ft 
Length 

Rotors operating •••.•...•.•.•••.••• 53.3 :'t 
Rotors static .•.••••••.••..••.••.•. 53.? ft 
Fuselage .••...••.•.•...•.••....•... 44.6 ft 

Span (max lateral) •.•... , .......•.•.• 10. ~ ft 

!-:eight ...•.•.•..••••...•.•.....•.•.•• l'?.:; :'t 

Tread .•..••.•..•• , .••.•.•.•.•••...•. , 7. O -r• 

?otor &rrN.::id clearance 
(siatic e.{le.i:ist stops) .•.•.•.•..• 7.~ ~t 

FUEL AND OIL 
FUEL 

location No. Tanks Gals. 

Fuselage 2 270 

Grade JP-4 
JP-5 

Specification :.!IL-J-5624 

Oil 
Engine 2 ':!,. 2 

Specification MIL-L-7808 

ORDNANCE 
20Ml~ C!":I!·: Tr.'RRFT 

wp,r, STORES PYLO'.'.S (Forn) 

Any combination of the follcwinEc 
(1) LA'..1 -68 rocket lat:ncher (or P~::i ·,e: e:"!t) 
(2) LAt:-f lA rocket launcher (or P.qu i vale:-. t) 

Outboard wing station or:.ly: 
(3) Smoke g~enede di~penser 
Inboard wing static;: o::ly: 
(4) s:~·-np_ minie"n pod 
Maximum ammunition capaC"it:1 for "::le 2t.."' nun 
chin turret is 750 rounds. 

ACCOMMODATIONS 
Sasic, ~~edi·.:t!l, or '.":ee·r.; ccim·:--a• 

?i:ot ••.•.•••...• ! 
... ,\~nner ........... ! 

C:lean :-:is~io:. 
Pilot ......•..... 1 
Copilot .........• 1 

Nl 
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PERFORMANCE SUMMARY 

TAKE-OFF LOADING CONDITION 0 CLEAN 0 BASIC G) MEDIUM 
COMBAT COMBAT 

TAKE-OFF WEIGHT lb. 8976 10000 10000 

Fuel internal (JP-5) lh. 1836 1819 1164 

Pavlo ad (A) lb, 0 1041 1696 

Disc loadinu. lb.Isa.ft. s oo ,; sA ,; sA 

·-1ertical rate of climb at S.L. (B) fpm. 1160 285 285 

Absolute Hover Ceiling ft. 1,1,00J (~) 4200 4200 

Ma>:. rate of climb at S .L. (B) fpm. 2230 1820 1814 

Service Ceiling ft. 10000 (D) 10000 (D) 10000 (D) 

Speed at S .L. (C) kn. 151 141 B9 
Max, soeed/alt1tude (C )kn ./rt. 15,hooo 142/2000 )J,r,/~Mn 

O.E.I. Service ceiling ft. 10000 ID) 10000 ID) 10000 ID) 

Min. Speed (O.E,I.) kn. 30 35 35 
Max. Speed (0,E,I.) kn. 128 116 115 

Combat radius n.mi. - 134 72 

Mission time (E) hrs. - 1 R7 1 r,A 

,\iro .... orrc ,.....,,,~.,. •,..,,.. .,..,.o,:,~ "" - "" ,l,o 

Cruisina altitude ft. - ST, ST. 

Rans:e n.mi. 288 257 1'14 

Avera~e crui sin.a sneed kn l~t, l<? ,.,, 
Cruising altitude ft. SL ST ST, 

Max. endurance hrs. 2.8 2. 55 1.32 

Endurance speed kn. 71 71 70 

Endurance alt1 tude ft. SL ST ST 

NOTES 

(A) Inclurles Ammo 
(B) TakP.-off 'T'rer.smission rating of 1290 H? 
(C) !.!axlmum Continuous Trensmic;!iiion rating of 1134 HP 
(D) Limited by oxygen reGuirement. 
(S) Mission Time - Time in air {excludes time hefora 

start of enroute climb and reserve, unless other-
w:i se specified and noted.) 

Performence Basis: 
(1) All performance at Standard day conditions. 
(2) /1erodynemic flight te~t data. 
(n Engine specificaticm fuel consumption increased 51 
(4) 20 MM nose turret on all configurations. 
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COMBAT RANGE 
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~JN:;E MISSION 

l. Warm-up and take-off: Fuel 
allowance of 5 minutes at max
imum continu,:,us power at sea 
level. 

2. Cruise out: To remote base at 
speed for maximum range at sea 
level. 

3- Lapding reserve: Fuel f;.ir 30 
minutes at speed for T.a>:imwn 
range at sea level. 

NOTES 

AITP.C~ MISSION 

.----,-------, 

l. Warm-up ar.d take-('lff: Fuel all:,w
ance 0~ 5 mir.tl~P.S at mAx1mum ,·,:,r.
tinuot:s p:,·.•er at sea l~v<.:•l. 

2. nash Oli't: To tare.et at maYimum 
continuous po1,:c!"' at sea level. 

"l. Combat: 5 ~inutes a,: intermediate 
r.,o·.,.,er .s~ sec, levr:l at Vmex. 

Expr.n,~i:;-! a~ l - r011ancP., 

5- Dasi': 1 a Cl'~: To home base at maximum 
continuous p~l•,.•e?' at sea level. 

6. Landin;, reser·, 0 : ruel for 20 -ni1,
utes at speed for mayimum L'~npe ot 
Sefl lev1?:!.. 

LOADING CONDITION COLUMN NUMBER 
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STANDARD AIRCRAFT CHARACTERISTICS 
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DESCRIPTIVE ARRANGEMENT 

Disc Af"ea 1809.0 sq ft 
Blade Area 93.5 sq ft 
Engine/Rotor Gear Ratio 20.38:l 

,.. ~ 1.✓,· 
/ --_,~ /,, 

15 

Airfoil Section (Root to 80~) 
10.8% thick;(SO~ to Tip) Tapers 
to 5 •. 4% thick at tip. modified 
droop snoot. 
Chord (Root to Tip)=23 3/8 in 

1 
-.J 

~ 

._,/' 

~FUEL (GAL) *Auxiliary fuel tanks -OIL (GAL) 

ARMAMENT AND TANKAGE 
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POWER PLANT 
No. & Model. ••• , • ( l) T4oo-CP-400 
Manufacturer ••••• United Aircraft of Canada 

(Pratt and \/hi tney) 
Engine Spec. No •••••••• 712 C 
Type ••••••..••.•••••••• Tvin Section Free Pover 

Turbine vi th Reduction 
Gearbox 

Gear Reduction Ratios 
Main Rotor •..•.. 20.383:l 
Tail Rotor •..•.•. 3.974:l 

RATINGS 
SH? RPM 

Intermediate 1800• 6600 
Maximum Continuous 1530 .. 6600 

Single Pover Section 
Intermediate 900 6600 
Maximum Continuous 765 6600 

Transmission Limits 
*1290 SH? 

·•11:.1-: ~:;:.: 

ELECTRONICS 

VHF-FM Radio Set 
P.l ti meter Encoder 
UHF-AM Radio Set 
Commt:nication Sys 
Cyr:,mag compass Set 
l'l-!F Dl.r Find Sys 
7ACA!1 t-av1gat1os. Set 
Transi.,onder Set 
HF Radio Set 
Auto Direc Finder 
Radar Altimeter 
':'ra::::pnr.dar :'e~t :-et 

PROVISIONS FOR 

Loudspeaker System Kit 
Commu!'l Security Set 
VHF-PM Radio Set 
Mark XII Computer 

AN/ARC-114 
AAc-21/A 
AN/AFC-ll6 
C-6533/ ARC 
ANIASN-43( ) 
AK/ARA-50 
AN/ Alm-105 
A"I/ APX-72 
AN/ARC-102 
AN/ARN-89 
AN/APN-l?l(V) 
TS-1843AIAPX 

TSEC/KY-28 
AN/P.RC-ll5 
KIT-lA/TSEC 

ALT 
SL 
SL 

SL 
SL 

MISSION AND DESCRIPTION 
The basic missions of the UH-l.N are visual observation and target 
acquisition, reconnaisance and canmand control.. The UH-l.N is 
capable of flight frcm established airfields, carriers of the LPH 
and CVS class, advanced baseC, areas or ships with individual 
landing platforms or limited landing facilities, and from unpre
pared fields. It may be handled on carrier elevators without any 
folding of components. 

In addition, the UH-l.N may be used for medical evacuation, to 
transport personnel, special teams or crews, equipment and 
supplies. These missions may be performed under instrument 
operations including light icing and day or night flight. 

The twin power section installation improves both hot day and 
altitude performance. 

The semi-monocoque fuselage is of all metal construction as are 
the tail rotor blades and the two main rotor blades. The large 
sliding door along each side allows rapid entry and exit and sim
plified straight-through loading from either side or both sides 
simultaneously. The knee-high cargo floor also contributes to 
loading ease. 

DEVELOPMENT 

Contract Placement 

First Flight (Comm. 212) 
(USAF l'l-!-lN) 
(\'St: U!'-lN) 

First teli very 
Final Delivery 

Sept ember 1969 

Apri 1 1969 
Merch 19?0 
January 1971 
March 1971 
In Production 

DIM~NSIONS 

Rotor Diameter 

Length 
Rotors Operating 
Rotors Static 
Fuselage 

Span (Max Lateral) 
Height 
Tread 
Ground Clearance 

(Static, Against Stops) 

48.0' 

57. 3' 
57. 3' 
42.4' 
;. 2 I 

14 .9' 
8. 5' 
7 .O' 

WEIGHTS 
Loading I/eight .!,.L:_ 

*Empty 6032 
Basic 6277 
Operating 7101 
Design 6600 3.0 
Combat 7968 2.5 
Overload 10,500 l.9 
Maximum Takeoff 10,500 l.9 
Maximum Landing 10,500 l.9 

*UH-Di (Navy) is 91 lbs. Heavier 

Gal. 

220.0• 
300.0 

FUEL AND OIL 
FUEL 

No. of Tanks Locations 

5 Fuselage 
2 Fuselage 

Fuel Grade •.••.• J?-4/JP-5 
Fuel Spec .•.•..• MIL-J-5624 
• =-stime~Bd wi U, 7oaa.. 

OIL 
Engine (Gal.) ..••.•.•. 3.2 
Spec .•••••••••.••.•.•• MIL-L-78Q8 

ORDNANCE 

ACCOMMODATIONS 

Crev (Observation) ..••.•....•.•••. 4 
Cabin Size Clearance: 

Length (Overall) 
Iii dth (Maximum) 
Height (Maximum) 
Usable Volume 

.. 
7 .8' 
7. 7' 
4.1' 

Cargo Area 220 Cu-ft. 
Copilot Area 20 Cu-f't 

Provision for Troop Seats •••...•.. 8 
Provision for Litters •.•.•••••...• 6 
targo Eoolt Ce.r~city •••••• ~,O-::>Ch,. 
:..im!-t:. ?locr :.oadir.g ••••.• lOOlb/!'.q.f• .• 
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PERFORMANCE 

TAKE-OFF LOADING CONDITION 0 OBSERVATION Q) RESCUE 

TAKE-OFF WEIGHT 
'" "•',< "••• 

Fuel internal/external ( JP- 5 ) , " /H, 1445 /0 1445 /0 

Pav load Outbour.d/Inbound H,/ lb. n in --- ,,.. 
Lise loading lb. /en f't. 4.72 4. 81 

Vertical rate of climb at S.L. (r.,) fpm. 2010 1880 

Absolute hoverinn ceilina {OGE) f't 1, 000 ,.,, 12,500 lnl 

Max. rate of climb at S.L. (_l_) -- 2,10 226n 

Service ceilin"' (c) r+ 21 600 21100 
Speed at S. L. <n l,n 122 120 

Max. speed/altitude (;:,) Im. /rt. 128/3000 126/3000 

. 0. E. I. Service ceiling: /3) f't. 14450 14000 
M"n ·---• In ~ T \ 1,n " , s 

Max. Sneed /n ~ r \ kn. 120 llQ 

Combat radius " _; 96 87 

Mission time (E) l-lrs. 1.58 1.68 

Averarz.e cruisimz soeed kn. 128 125 

!"'- .. ~-:-- _, ... : ..... ~- f't. ST ST 

Range n .::,i. 1e1 --
AverBJt,,. --·-~-:- ... -- ... PII "" , oO --
Cruisin2: altitude ft. SL --

Maximum endurance hrs. 2 .02 --
Endurance sneed kn. 6, --
Endurance altitude f't SL --

NOTES 
(.;j :-a~':<-cf:' 7:--e::~:r,issio:-. ?ating .-,f 12]0 .:;? 
('' ;~::.J.i ':.t·ry ~- teci ?o\·:er ,; 

(c) l.iaximuci :cr;•;:.r.1..cus .7qv.-er 
(e) ·-"~· 
(-:) ,.:~S!-.!.o:: "'.:ime • ':'ice in ~=-=- {excl.Jdes time before 

start c~ er.!".iute c:i.imO end reserve, -..:-.less other-
wi:Se specified. e:-,d. r.oted). 

P.:,r;'orrr.ar.ce Ses~s: 
:1; .:_::,_~ ;,e-r!'ormance et s~nder<i ::!!'!y .;:;:,:.ji~ic:is. 
:::; . .:. e:-o:iynam!.c ;·1 i~;-. t ·~es: date. 
u; :::-:.oir.e s;:ecificet':..or. f.Jel c,;,ns;JID;r:.ion 

!.r,c:-ee~ed 5~: 

SUMMARY 
0 MEDICAL 

EVACUATION 
© TROOP 
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STANDARD AIRCRAFT CHARACTERISTICS 
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252 MARINES AND HELICOPTERS, 1962-1973 
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0 0BSryv ATI')N 

t. 

2. 

3. 

4. 

5. 

1. 

2. 

3. 

RADF'S V.IS~I')!'. r:--;---+--, 

Warm-i:i:: and take-off: 
Fuel allowance of 5 
minutes at maximum 
continuous power at 
sea level. 
Cruise out: At speed 
for best rane-e at 
sea level. 
Hover: 5 minutes out of 
ground effect at mid
mission. 
Cruise beck: ":'o home 
hase at spea-1 for 
hest reno~ at see 
le\'e 1. 
Landinp Reserve: Fuel 
for 20 minutes at 
speed for maY.imum 
range at speed at sea 
level. 

RANGE MISS IOI! 

Warm-up !1-fld take-off: 
Fuel allowance of 5 
minutes at r.iaximum 
continuous power at 
s-ea ·level; 
Cruise 01.:t: To remote 
base speed for maximum 
rane-e at sea level. 
Landine: Reserve: Fuel 
for 30 minutes at 
speed for maximum 
ranfe at sea level. 

0 RESCUE 

1. 

3. 

"· 

15-
6. 

RADIIJS MISSIOli r--,-- - -1 

Warm-up and take-off: 
Fuel allowance o.f 5 
minutes at maximum 
continuous power at 
sea level. 
Dash out: To tar@'et 
at maximum cruise 
speed for maximum 
continuous power at 
sea level. 
Search: over target 
at speed for best en
durance for 15 min
utes at sea level. 
Pick up survivor: 
Hover out of ground 
effect 2 minutes at 
sea level. 
Cruise back: To base 
at speed for maximum 
range at sea level. 
Le.nd.ing reserve: Fuel 
for 20 minutes at 
speed for maximum 
range at sea leve 1. 

0 MFr,Ir,AL 
EVACVATIC'N 

NOTES 

RADII'S ll.ISSIO!-: ,------4-, 
V ' •,,l 
1. Warm-up and take-off: 

Fuel allowance 5 
minutes at maximum 
contin11ous power. 

2. Climh out: On course 
at speed for best 
climb at intermediate 
power t,..., 5000 feet. 

3. Cruise out: To remote 
base at 5000 feet at 
maximum continous pow 
er. 

4. Descend to sea level: 
r;o f1,;el used, no diS
tance gained. 

5. Land pick up six (G) 
litter patients: Mid
point fuel allowance 
of 2 minutes et max
imum continuous power 
at sea level. 

f.. Climb back: On course 
at best climb speed 
at maximum continuous 
power to 5000 feet. 

7. Cruise back: To home 
base at 5000 feet at 
maximum continuous 
power. 

8. Descend to sea level: 
Ko fuel used, no 
distance 1?,ained. 

9. Landing reserve: Fuel 
for 20 minutes at 
speed for maximum 
range at sea level. 

© TP0C'P 
TRANSP-iRT 

l. 

2. 

3. 

4. 

5. 

RA!'I''S '•!ISSI"'.; 
~--,-- -+--"l 

Warm-up and take-off: 
Fue 1 allowance of 5 
minutes at maY.imum 
con~,inuons power at 
sea ··1evel. 
Crui.se out: To remotl:'! 
base at maY.imum con
tinuous power at sea 
level. 
Land and unload troops: 
Mid-point fuel allo;,,
ance of 2 mim:tes at 
maximum contir.uous 
power at sea level. 
r:ruise back: To horr.e 
base at maximum contL1-
uous power at f:'ea ~ eve 1 
Landini: resP.r·.•!:!: Fuel 
for 20 · minutes at speed 
for maximum range at 
sea level. 

0 LOADING CONDITION COLUMN NUMBER 

© ETERt:AL 
~A!:S?"·R7 

1. 

2. 

3. 

4. 
5. 

l. 

2. 

,. 

RA.."!J!IS MISGI0:'~ 
r:-,-----, 
Warm-up anrl take-off: 
Fuel allowance of 5 
minutes at maxim1..:r.1 
continu011s power at 
sea level. 
Cruise out: -:'o rem~•te 
base with payload at 
8o knots 9.-+;. sea le•,el. 
Eover: 5 minutes nut o 
ground effect at sea 
level with paJ-•load. 
Release pay) OP.rl 
CruisP.: bRck: :o home 
base \o."i thout pe~·loa-~ 
at speef'3 for best ran~q 
a+, sea level. 
Landing ?eser•,e: ?uel 
for 20 -min11te~ at spee 
for maY.im1.1m ranrP- at 
sea level. 

RA~V~~ MISSI0t! 

\-!arm-up anrl take-off: 
Fuel allowanr:-e of 5 
mi:1utes at mB·•·i:r.~:T?: 
continuous po·,..er at 
sea level. 
Cruise out: 7o remlite 
base with payload a~ 
80 knots at seq 1e·:el. 
Landinr- Rf:'ser·~·e: Fl;el 
for 30 mim.:tes at speec 
for maY.imum rant"e at 
sea level. 

© 
FERRY 

1. 

, 

~-
5, 

RA;!GF. MISSION 

I l 
Warm-up and take-off: 
:'nel allowance of 5 
minutes at maximt:m 
co~tinuous power at 
sea le·rel. 
Clir.ib 01:t: Or. course 
P.t best clim!· speed 
at i:1ter~ediate power 
to optimum cruise 
al ti tu<le not to ex
C~':' ➔ 10,IJCC feet 
(:..:::less ~imited h;,.• 
cn:ise cei"'!in~). 
Cr1.1ise O\.:t: To remote 
base et speea for 
maxiu1m ranre at op
tim~:rr crui ~e altitude 
n('lt, to eY.ceed 10, OOC 
feet ('.tnless limited 
by ,..r1.·-ise ceiJ irw'. 
De~cenrt to seR le·,el: 
.i~o fuel u~P.d, n0 
distan,..e £=":flir,,=,.rl.. 

Lar.•.3:inr rP.ser•ce: F1.:f:'l 
for "'J8 ~i :1::tes ~~. 

spet=-d for maYir.n:m 
ran,:-e at SP~ le·:e), 

en ~-
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INDEX 

Air America, 9 
Air Force, 9-10, 13, 20, 55-57, 90--91, 97, 108-109, lll, ll8, 

133, 136, 141-144, 146, 151, 157, 160 
Air Wea pons Systems Branch, 154 
Aircraft Types: 

A--4 (Skyhawk), 37,109 
A-6, 137 
AH-lG (Huey Cobra), 151-154, 156-157, 161; illus., 152, 

168 
AH-U (Sea Cobra), 154-158; illus., 156,169 
AH-56 (Cheyenne), 78 . 
AH-56A (Cheyenne), 157, 168 
AV-8 (Harrier), 56n, 63n, 148,164 
B-26, 82 
C--47, 20 
C-ll7, 31, 79 
C-124, 97 
C-133, 156 
CH-19, 5, 17, 73, 84, 125-126 
CH-19E, 5, 13n, 17-19, 21, 125; illus., 18 
CH-37 (Mohave, "Deuce"), 12-17, 16n, 19-21, 34-35, 37-

39, 41, 48--49, 56-58, 60, 63n, 64, 74-77, 81, 96-99, ll4-
116, ll9-120, 125, 128, 154, 168-169; illus., 14, 36, 98, ll8 

CH-37C, 12-15, 17, 24 
CH--46 (Sea Knight), 50, 52-55, 62, 73, 78, 82, 92, 99, 101-

103, ll4, ll6, ll8, 121-125, 137-138, 145-148, 150-151, 
154, 159-162, 168; illus., 95, 102-103, ll8, 140, 162 

CH--46A, 10, 99-100, 102-104, llS, 121, 123; illus., 53, 122 
CH--46D, 102-104, 121-125, 147; illus., 104, 124, 138, 169 
CH--46F, 4, 150-151, 158 
CH--47 (Chinook), 57n, 58, 60-61 
CH-53 (Sea Stallion), 58-59, 61-62, 75, 78, 82, 97-98, 

ll4-ll9, 124-126, 128, 130, 138, 140, 145, 147, 150, 154, 
159-162, 167-169 

CH-53A, 59, 60n, 62, 155-ll6 
CH-53D, 158, 167; illus, 62, 163, 169 
CH-53E, 166-169; illus., 167 
CH-54A, 117 
CH-54E, 167 
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