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Foreword

It is my honor to contribute to this book—a tribute to the Pave
Low weapon system and its place in our nation’s proud heritage of
military aviation. The passing of time since the Pave Low was retired
in September 2008 has given the community of those who were in-
volved with these venerable aircraft—including those who still serve
in Air Force special operations forces (SOF), very often in harm’s
way—an opportunity to reflect on this milestone and its significance
to the US Air Force and the US Special Operations Command
(USSOCOM). This volume is a thoughtful retrospective not only for
Pave Low veterans but also for those who have never had the privilege
of working on or with this historic aircraft.

The “quiet professionals” of the Air Force Special Operations Com-
mand (AFSOC) make up a close-knit community—one that takes
great pride in holding to its traditions and in helping to provide for
our nation’s security, often through unique and game-changing con-
tributions, and with little fanfare. Along with its joint comrades-in-arms
in USSOCOM, this community of Airmen has embraced, over the
decades, a handful of principles that came to be known as the SOF
Truths. The first of these precepts—“Humans are more important
than hardware”—captures the essence of what sets SOF apart: the
people of SOF, not necessarily the equipment. SOF personnel believe
that the right people, when properly trained and working as a team,
can accomplish the mission with the appropriate equipment, and that
no level of technology can compensate for the lack of properly
trained, experienced people in creating SOF effects. This is especially
true at H-hour, when mission execution is at hand.

But this does not alleviate the need for very capable equipment to
complement our people when they are called upon to act. Hard-
fought experience also informs us of the critical need to invest in
equipment that has been designed for the most demanding missions—
a lesson that our nation has learned in the aftermath of both opera-
tional successes and disappointments. This lesson led to the develop-
ment of the first CH-53s to meet requirements that were established
nearly five decades ago by the US Marine Corps, just as the lessons
learned in Vietnam and beyond led to the development of a series of
Pave Low modifications for the US Air Force’s C/HH-53 variants, en-
hancing their capabilities considerably. The Pave Low became a critical
component of AFSOC, whose largest subordinate unit, the 1st Special

Xix



FOREWORD

Operations Wing, proudly maintains the motto Any Time, Any Place.
The Pave Low was a key enabler of that promise.

In its era—which spanned some three decades—the Pave Low,
along with crews and support personnel, deployed to combat and hu-
manitarian operations in hot spots across the globe, such as Panama,
Kuwait, Haiti, Bosnia, Serbia, the Horn of Africa, Afghanistan, and
Iraq. Of the original 72 C/HH-53 aircraft that were built for the Air
Force, only 30 made it to retirement—a testament to the perilous en-
vironments and dangerous times in which they flew.

Ultimately, the story of Pave Low bears out the first SOF Truth:
Pave Low proved to be a highly capable and impressive aircraft, but
more significantly, the people behind Pave Low, and those who served
with it, were, and always will be, even more impressive. The Pave Low
family spans the decades, beginning with the veterans of conflict in
Southeast Asia who conceptualized the Pave Low, tested it, made it
operational, and served as the initial cadre of leaders of units equipped
with Pave Low. Those who followed cut their teeth in action during
the 1990s and served as leaders of operations in the aftermath of 9/11.
More recently, the young troops and crew members who came into
their own during the demanding missions in Afghanistan and Iraq
have acquitted themselves admirably, tirelessly maintaining and fly-
ing these aging but storied aircraft through the last years of Pave
Low’s operational service life. We must also remember the members
of this family who have passed during the Pave Low era, including
those who gave their lives in selfless service to our nation. The story
of Pave Low is the story of all who envisioned, created, modified,
maintained, and operated Pave Low throughout its service life, and to
them goes the credit for the remarkable contributions of this unique
aircraft and the red scarves that adorned her cabins.

NORTON A. SCHWARTZ
General, USAF
Chief of Staff
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retired veterans in the area. At Cannon AFB, I interviewed Pave Low
veterans now stationed there with the 27th SOW. Returning to Kirt-
land, I was also able to procure documents concerning CH/HH/MH-
53 crashes from Mr. Louie Alley at the Air Force Safety Center. I also
visited the 377th Air Base Wing, where the unit public affairs director,
Jillian Speake, helped me conduct research in the historical files of its
base newspaper.

Throughout my research, I made many trips to Hurlburt. So many
helped me collect data at many locations on the base and in the Fort
Walton Beach area. Lt Col Kent Landreth at the 18th Flight Test
Squadron allowed me to spend a day with his archivist, Anissa Rush,
who provided me the opportunity to dig through the squadron’s test
files on Pave Low. Lt Col Gene Becker, the last 20th SOS commander,
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and TSgt Vince DePersio are the local keepers of the Pave Low lore
and helped me find and review a trove of historical “stuff” collected
by that unit over the years, including some formal histories, after
action reports, photos, and personal vignettes containing rich por-
tions of the story of Pave Low. Ms. Linda Murchison is the archivist
for the Northwest Daily News in Fort Walton Beach. She graciously
helped me recover numerous articles from the newspaper tracing the
history of Pave Low and the 20th SOS. I was also able to visit the
offices of the Hurlburt Patriot, where Ms. Deborah Tipton helped me
collect several articles that had been done on the Pave Lows and their
Airmen. While visiting Robins AFB, Georgia, I was able to have a
long background conversation with Mr. Steve Sherburne, Mr. Walt
Seefeld, and Mr. Scott Stringer, who all provided me with a tutorial
on the logistical history of the Pave Low helicopters.

I must also recognize the unwavering support of my key partner in
this endeavor—my wife, Chris. She has been with me throughout this
journey, working transcriptions, reviewing my writing, and provid-
ing me with the critical guidance so necessary to bring a project like
this to maturity. She is the sweetness in my life.

Throughout the project, though, I have labored with one formi-
dable limitation. A great deal of the Pave Low story is classified, and
must remain so for a long time, if not forever. This has made the
research process challenging and, at times, frustrating, as I am unable
to use key parts of the story. That immutable fact precludes a full tell-
ing of the tales in this effort. So it must be.

I offer a sincere thank you and salute to all of the men and women
whom I interviewed for the work. My mythical goal was to interview
all who ever flew or were associated with these aircraft. Practically,
though, that was unachievable. However, I amassed quite a list of po-
tential interviewees, nominated to me by the participants themselves.
I subsequently interviewed a broad cross-section of the community,
enabling me to capture the essence—but certainly not all—of the
story. However, no book can tell it all.

I have done my best to accurately record and use their words and
hold in deepest confidence all of those background discussions so
necessary to the understanding of the larger story. To all I interviewed
I say, your words are the heart of the tale; they are the heart of man.

I honor, too, those who did not want to be interviewed. I under-
stand that. So much of this story is about war. That searing experience
touches its participants in different ways. Some troops love it; some
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troops hate it; all are changed in so many unpredictable ways by
the experience.

To all—I offer a sharp and humble hand salute!
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Introduction

Any Time, Any Place

—Ist Special Operations Wing motto

The Conjure

Pave Low. The term itself generates an image: a dark, wispy night;
a low, pulsating rumble approaching from the distance. The rumble
becomes a presence, a large helicopter that settles onto the ground
amidst the deep darkness. Earnest men of determination spew forth
from it. Heavily armed, they quickly set up to collect intelligence, kill
enemy troops, rescue downed or isolated friendly personnel, or
otherwise conduct a direct action mission.

Mission complete, they just as quickly reassemble, reboard the air-
craft, and then disappear into the consuming darkness. It is a power-
ful image—a conjure, if you will—that strikes fear into any enemy of
the United States.

But the conjure is real. It is a helicopter called the MH-53]/M. That
machine is the end result of the evolution of state-of-the-art avionics,
communication, and navigation equipment crewed by highly moti-
vated, enthusiastic, and smart young operators well steeped in the
principles, heritage, and credo of special operations. It is the classic
combination of men and machine.

Those aircraft and Airmen were assigned to the US Air Force Special
Operations Command (AFSOC), “America’s specialized airpower . . .
a step ahead in a changing world, delivering special operations power
anytime, anywhere”’ AFSOC controls a mixed fleet of both rotary-
and fixed-wing aircraft to facilitate the fulfillment of that mission.
However, the single aircraft that, in its day, has best epitomized that
role is the Pave Low helicopter. It, perhaps more than any other air-
craft, allowed the AFSOC to realize its purpose.

But it was not always so. The aircraft themselves were revolutionary
combinations of new, more powerful turbine engines with rotary-
wing aircraft to produce vastly increased lifting power. Conceptual-
ized, built, and designated for simpler missions, they were immediately
swept up into the long war in Southeast Asia. There they proved the
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efficacy of the aircraft for dangerous rescue missions, for the initia-
tion of a whole new generation of developing avionics and navigation
technology, for providing challenging direct support to small special
forces teams and indigenous forces inserted behind enemy lines, and
for a myriad of other things that heavy-lift helicopters could be as-
signed to do. In accomplishing all of that, they also trained a whole
generation of men who learned of combat along the Ho Chi Minh
Trail in Laos and at other places like Quang Tri, South Vietnam; Son
Tay, North Vietnam; and Koh Tang Island, Cambodia.

After that conflict, those aircraft and men were returned to peace-
time locations and duties, and much was forgotten of those dangerous
times and missions. However, a cadre of dedicated combat aviators
and commanders felt that the aircraft and community of Airmen had
much more to give. Foreseeing an ever-dangerous world, they har-
nessed those aircraft to a series of evolving new technologies that
vastly improved the aircraft by giving them the ability to traverse air-
space in any weather conditions, day and night, and to avoid enemy
threats. That concept was validated in operations in Panama, Kuwait,
Iraq, Serbia, Afghanistan, and many more smaller and quieter opera-
tions in between. The men and aircraft also showed the larger utili-
tarian value of the aircraft as, over the years, they were called out
many times to provide natural disaster and humanitarian relief from
Africa to New Orleans, Louisiana.

As good as the new technology was, though, that validation was
the end result of the hard work and sweat equity of a small but driven
cadre of officers and enlisted Airmen who took the concepts and
promises of the engineers and technicians and made it all work. The
second commander of AFSOC, Maj Gen Bruce Fister, explained this
critical relationship when he stated, “In order for Air Force special
operations forces (AFSOF) to fight and win, only one factor is more
important than technology—its people. This is not to underestimate
the importance of technological superiority. However, no technology
supporting AFSOF has or will ever count unless its people are superior
as well”

That combination of the right technology with the right aviators
was the essence—the very heart—of what Pave Low became. This
was an attribute long understood by military commanders and his-
torians. In the mid-1800s, the noted French commander and theo-
rist Charles Ardant du Picq conducted detailed and exhaustive
studies into this relationship. Studying conflict over eons and leav-
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ening his work with his own observations in several conflicts, he
noted presciently, “The art of war is subject to many modifications
by industrial and scientific progress. However, there is truly one
constant, and that is the heart of man.”?

It is doubtful that many Pave Low crew members were students of
du Picq. It is certain, though, that this identified essence was clearly
understood and passed down from generation to generation through
the Pave Low community. The aircraft were ultimately retired but not
the spirit and values that were instilled in its personnel. That power
still exists and has been spread throughout the AFSOC and Air Force
as they continue to serve this great nation today.

But Pave Low was never exclusively about work; there were light
moments, too. When the young Airmen had the opportunity to party,
they enjoyed those times with just as much verve and enthusiasm,
accompanied by the calling card of youth—ever-present loud music.
Long ago, one of the young Airmen heard a vibrant tune that seemed
to capture their spirit. That song, “Wanted Dead or Alive” (performed
by the American rock band Bon Jovi), proclaims:

I'm a cowboy, on a steel horse I ride

I'm wanted dead or alive

Wanted dead or alive . . .

I play for keeps, tause I might not make it back.*

The men of Pave Low stole that song as their anthem. When the Pave
Low guys sang it, they sang it loud and enthusiastically. It’s a Pave
Low thing.

Notes

. “Air Force Special Operations Command,” USAF fact sheet.
. “Quotes,” permanent file, box 253, AFSOC/HO.

. Jacobs, “Human Element of Battle,” 36.

. Waller, Commandos, 172.
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PART I

A Rich Heritage







Chapter 1

From End to Beginning

It wasn'’t just a job; it was a brotherhood.

—TSgt Corey Fossbender
20th Expeditionary Special
Operations Squadron

Last Mission

27 September 2008, Southwest Asia

It was almost 2 a.m. when the six helicopters from the 20th Expe-
ditionary Special Operations Squadron (ESOS) approached the air-
field in formation. The pilots of the MH-53 aircraft, using the call
signs Cowboy 21 through 26 and led by their squadron commander,
Lt Col Gene Becker, called the control tower for landing instructions.
Pro forma, they were directed to land in their designated parking
area on the crowded west side of the huge complex.

It had been a relatively routine night for the crews. Unlike most
other evenings, the Pave Low crews were not involved in any direct
action missions against enemy forces. Maj Brian Roberts, the desig-
nated flight lead, had initially planned and led the mission that night,
with Capt Dan Florence—the most junior Pave Low pilot—as his co-
pilot. Colonel Becker rode in the back. After a six-ship takeoff, Roberts
directed the formation to split into three two-ship elements to deliver
supplies and personnel to multiple safe houses and forward operating
locations (FOL) to further facilitate taking the fight to the enemy.

Toward the end of the evening, Roberts reassembled the formation
at an airfield about 15 minutes from the crews” home base for gas and
an impromptu rally with other squadron personnel assigned there to
work with the Iraqi air force. After the last element of Pave Lows
landed and refueled, Colonel Becker took Roberts’s place. Captain
Florence assumed that he would be the pilot to give up his seat. In-
stead, Becker made it clear that he wanted to fly with Florence so that
the senior and junior Pave Low pilots present would fly together on
this last mission to lead the formation back to their assigned base.
Florence was deeply appreciative of the gesture.!
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The approaches and landings were uneventful. As the aircraft
reached their designated parking spots, the crew chiefs signaled to
the aircrews to shut down their engines. Becker had briefed that they
would shut down together and explained, “Once all of the crews were
ready to shut down the engines, we announced on radio, 3, 2, 1,
throttles oft now; and then a few seconds later, ‘3, 2, 1, rotor brake
now. All six aircraft’s rotors stopped together.”

It was with a heavy heart that the flight engineers pulled the
throttles to shut off, engaged the rotor brake, and listened, for the last
time, to the sound of the engines and rotors slowly spinning to a halt.
For not only were the missions complete for the night, the lifetime
mission for the last active MH-53 Pave Low aircraft was also at its
end. These six aircraft were the last of the entire Pave Low fleet to fly.
All of their sister aircraft had been decommissioned over the previous
two years. Said career flight engineer SMSgt Mark Pryor, as he stepped
off of his aircraft, “When I grabbed those throttles and pulled them
off for the last time and realized that this is the last time I will fly on
the Pave Low and work with this group of guys, it was bittersweet.™
Some of the aircraft had “extra” crew members on board. The Air
Force Special Operations Command (AFSOC) commander, Lt Gen
Donald Wurster, himself a former Pave Low pilot, made a quick trip

Courtesy US Special Operations Command Public Affairs

Pave Lows taking off from Balad AB, Iraq, on their last sorties
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to the theater to mark the occasion. He wanted to share the memories
and risk of that last mission with his young air commandos and
jumped aboard the lead aircraft.

Col Scott Howell also flew along on the last aircraft, or “Chalk six,”
as it was officially designated. He had previously commanded the
20th Special Operations Squadron (SOS) and also wanted to share
the ride with his troops. The aircraft commander was also a volunteer
of sorts. Capt Phil Cooper specifically asked to be put on the flight in
the last aircraft. His request was granted, and as his aircraft crossed
over the airfield boundary for landing as the tail-end Pave Low, he
remarked on the aircraft intercom that he was proud to know that he
was the last Pave Low guy in combat. His remark was intended to
identify himself as the last pilot. However, before he could refine his
statement, his tail gunner, SSgt Shawn Lewis, corrected him by point-
ing out that it was in reality he who—by the nature of his position at
the tail of the aircraft—was the last one.*

Created to fly in combat and a vital weapon in the war on terror,
these aircraft had reached the end of their usefulness and, like all of
their cohorts, were being decommissioned. Within days, all six would
be packaged up and flown by cargo aircraft back to the United States.
Some would be put in the massive aircraft storage area just south of
Tucson, Arizona. Others would be put on permanent static display at
bases and locations across the country, quiet reminders of the valiant
service that they had provided for the nation. Colonel Becker, noting
the poignancy of the moment, said, “We really feel like we are stand-
ing on the shoulders of giants. . . . As the Pave Low goes on to retire
from combat today, she goes out as she came in—the very best.” Plane-
side, the Airmen held an impromptu celebration as the unit troops
and visitors chatted and reminisced. Captain Florence remembers
that “we were all smiles, and some tears . . . all hugging and shaking
hands in the back of the helicopter as we collected our gear.”> General
Waurster shook hands with everyone. Slowly, though, everybody
drifted away. Wurster lingered a bit and cast a last look at the aircraft.
They were dirty and grimy but now eternally quiet as the mainte-
nance troops began to disassemble them for shipment home. In that
peaceful moment, as the first hint of dawn began to appear, he was
reminded of the sweet words of Paul the Apostle when he wrote, “I
have fought the good fight, I have finished the race, I have kept the
faith” To him, it was a perfect epitaph for the final flight of these
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“Steel Horses.”® However, there was much more to the story because
those last six sorties were about six decades in the making.

The Beginning

It all began with the United States Marine Corps (USMC). Hard
lessons learned on the bloody beaches of the Pacific and the develop-
ment of nuclear weapons convinced post-World War II USMC com-
manders that amphibious landings like those carried out at Normandy
or Iwo Jima, which required the concentration of large, ponderous
forces into relatively narrow approach zones, were no longer plausible.
Future operations would have to be conducted with mobile forces
able to rapidly concentrate to seize critical objectives and then just as
quickly disperse for survival. Several vehicular alternatives were con-
sidered, but recent successes with helicopters seemed to offer the most
promise. Mr. Igor Sikorsky of the Sikorsky Aircraft Corporation—
considered the “gentle genius” of the helicopter community—even
suggested that helicopters capable of hauling as many as 40 troops in
a single lift were possible. Based upon this premise, the USMC
commandant, Gen Alexander Vandergrift, accepted the concept in
principle and in 1947 took a series of actions that wed the USMC to a

Courtesy Sikorsky Historical Archives

Initial Sikorsky plan for an H-53
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new doctrine: the vertical assault concept for amphibious operations.
Vandergrift noted in the report that “on the premise that the helicopter
offers a valuable means of accelerating ship-to-shore movement, it is
recognized that . . . it would appear necessary that there be designed . ..
large helicopters capable of lifting divisional loads.”” Field tests with
the handful of helicopters then owned by the Marines showed that
the concept was indeed feasible, and within two years, the USMC
submitted a request for a large, multiengine assault helicopter capable
of carrying 20 combat-equipped troops. This was consolidated with
a larger US Navy (USN) request for more powerful helicopters for
fleet operations.

Subsequent combat operations in the Korean conflict afforded the
USMC an opportunity to further develop and refine its helicopter
tactics and procedures. At the same time, Sikorsky Aircraft developed
a prototype to meet the combined service request. That aircraft was
the Sikorsky model S-56, designated the HR2S by the USMC but
more commonly known as the H-37. The aircraft had the classic single
five-bladed main rotor and four-bladed antitorque rotor on the tail.
Two 4,200-horsepower Pratt and Whitney R-2800-54 piston engines
mounted above the spacious cabin powered the aircraft. Impressive
on paper, the aircraft was actually underpowered and hard to main-
tain. The H-37 never reached its expected potential, and the USMC
purchased only 55 of the originally intended order of 180 aircraft.?

As turbine engines were refined and came into more general use,
production companies began to match them to helicopters. Manu-
facturers immediately noted that turbines created more lift per
engine pound, thus providing a larger useful load or lift capacity. This
was always the fundamental challenge of helicopter design. Sikorsky
built the first functional helicopter in 1909 but abandoned it when he
could not find an engine that could produce enough lift to carry a
useful load. This began to change in the 1950s with turbine-engine
development. A series of helicopters was produced by several companies,
culminating in the Sikorsky model S-64. Known in the military as the
CH-54 Tarhe, it was essentially a bare-bones flying crane that could
lift up to 25,000 pounds.’

Aware of this trend, in 1961 the USMC solicited a new turbine-
powered assault helicopter to replace the HR2S. In August 1962,
Sikorsky Aircraft Corporation won the competition with a proposal
for its model S-65, essentially an S-64 with a full cargo/passenger
cabin. Given the Department of Defense (DOD) designation of CH-
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53A, it would be equipped with new General Electric T64-GE-6 engines,
each producing 2,850 shaft horsepower (shp).'

Sikorsky built two YCH-53A prototype aircraft, which began fly-
ing in October 1964. Initial design gross weight was 33,490 pounds,
allowing for a maximum useful load of 8,000 pounds carried to a
range of 100 nautical miles. The internal cabin was 30 feet long,
seven-and-a-half feet wide, and six-and-a-half feet high. It could
carry 37 combat troops or 24 stretchers for casualties and attending
medics. Aft clamshell doors and a moveable ramp allowed the loading
of vehicles and even a 105-millimeter (mm) howitzer. The aircraft
was equipped with a newly designed automatic flight control system
(AFCS) incorporating a stability augmentation system (SAS) and an
autopilot. It was also outfitted with aluminum main rotor blades
mounted on pressurized spars, monitored for integrity by a blade in-
spection method system. Although the aircraft was initially unarmed,
provisions were made to mount machine guns on both sides."!

The CH-53As were certified for use in 1966 and put into general
production. In early 1967, they deployed with Marine Heavy Heli-
copter Squadron 463 (HMH-463) to South Vietnam for combat duty
as our nation steadily built up its participation in that conflict.
Quickly embraced by the commanders there, the heavy-lift helicop-
ters were heavily tasked. In 1968 they were integral to supporting the
surrounded USMC forces at Khe Sanh, where the first CH-53As de-
livered over one million pounds of cargo. During one particularly
trying period, HMH-463 logged 1,252 sorties in one week. By the
end of 1968, the USMC had taken delivery of over 100 CH-53A air-
craft, and they were being dispatched for duty with Marine units all
over the globe."

The USMC also explored modifying the CH-53As for use at low
altitude in all weather and visibility conditions. USMC personnel
worked with Sikorsky to incorporate a terrain-following radar (TFR)
and integrated helicopter avionics system (IHAS) in conjunction
with the AFCS and SAS systems. The TFR and IHAS could also be
combined with an automatic station-keeping radar, allowing the CH-
53As to fly in formation in such conditions. Sikorsky explained that

the THAS avionics package will permit the CH-53A to realize its full mission
performance potential under the most demanding conditions—including
zero or low visibility, controlled proximity to other aircraft and high airspeeds
and low altitudes. . . . The terrain following radar permits the CH-53A to fly at
extremely low levels. The pilot is provided with a vertical display showing a
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complete picture of the terrain contours ahead of the aircraft. The terrain follow-
ing radar also has a ground-mapping display as an added navigational aid.”®

Over the next year, a prototype aircraft was equipped with the
components and flown through several scenarios. The TFR designed
by the Norden Division of the United Aircraft Corporation scanned
forward five miles. Its radar return was presented on a visual display
with three-dimensional cueing that calculated a flight path to main-
tain terrain clearance and combined with other symbology display-
ing airspeed, altitude, pitch and roll, and vertical velocity. The test
series provided Sikorsky and the Marines valuable performance in-
formation, and the overall concept seemed feasible. The USMC, how-
ever, chose not to bring the concept to fruition for its fleet of aircraft.
The Sikorsky engineers filed the data away for future use.™

A Gk A oA G2 ¢

“Necessity, stated the great Greek philosopher Plato, “is the
mother of invention” The horror of another Normandy or Iwo Jima
drove the USMC to create an alternative strategy based upon vertical
envelopment to replace large amphibious landings. That created a
need for a heavy-lift helicopter that American industry provided as
the H-53. Observing the success of that aircraft, other services would
also purchase the aircraft for more esoteric uses well beyond its initial
conceived purpose.

Notes

(All notes appear in shortened form. For full details, see the appropriate entry in
the bibliography.)

. Florence, interview.

. Becker, interview; and Becker to the author, e-mail, 6 Aug 2009.
. Pryor, interview.

. Cooper to the author, e-mail; and Howell, interview.

. Florence, interview.

. Michael Hoftman, “MH-53s Fly Final Combat Mission,” Air Force Times, 13
Oct 2008, 16; Thacker, “MH-53s” Final Mission,” 35; Florence and Wurster, inter-
views; and Lt Gen Donald Wurster, comments, Pave Low inactivation dinner, Hurl-
burt Field, FL, 16 Oct 2008.

7. Barich, “History of Heavy Lift?) 2.
8. Ibid., 29.
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9. Lawrence, “Design and Development of the Sikorsky S-65 Helicopter;” 2.
10. Ibid.; and Jane’s All the World’s Aircraft 1963-64, 279.

11. Lawrence, “Design and Development of the Sikorsky S-65 Helicopter,” 2.
12. Sikorsky News, Feb 1968, 3.

13. Ibid., Apr 1967, 4.

14. Ibid., June 1968, 4.



Chapter 2

Of Jolly Greens.. ..

An integrated system to enable the . . . helicopters to perform
the essential elements of search and rescue [SAR] under
conditions of total darkness and/or low visibility.

—SEA Operational Requirement #114

Air Force Use

Officers within the US Air Force also watched the development of
the H-53. As USAF involvement in the Vietnam War continued to
rise, an increasing number of aircraft were being shot down, and ever
more aircrews were being killed and captured. Additionally, USAF
aircraft and crews were involved throughout the Southeast Asia
(SEA) region, not just in South Vietnam. Consequently, they were far
away from US field units that could provide immediate ad hoc rescue.
For such contingencies, the USAF had a rescue force—the Air Rescue
Service (ARS)—assigned to the Military Air Transport Service
(MATS). This was a worldwide organization with both rotary- and
fixed-wing aircraft and crews on call for recovery duty.

However, the ARS was focused on noncombat rescue and opti-
mized for the recovery of B-52 crews lost after strategic strikes on the
Soviet Union. As the fighting ratcheted up in SEA, though, the USAF
dispatched rescue forces to the region. In the spring of 1964, the first
aircraft and personnel deployed to the growing USAF air bases at Da
Nang on the coast in northern South Vietnam and Udorn in northern
Thailand. All rescue forces were under the command of the 38th Air
Rescue Squadron (ARSq). However, their Korean-era SU-16 aircraft
and unarmed, short-range HH-43 helicopters were not adequate for
rescue in the deep jungles and vast expanses over which USAF and
other service personnel flew in both Vietnams, Laos, and Cambodia.’

As an interim solution, in July 1965 these aircraft were reinforced
with two new CH-3E aircraft recently purchased from Sikorsky Air-
craft and dispatched TDY to a newly built air base in northeast Thai-
land, Nakhon Phanom (NKP). This base was 110 miles east of Udorn,
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just four miles from the Mekong River separating Thailand from
Laos. Mu Gia Pass, one of the key entry points for the Ho Chi Minh
Trail (fig. 1) that North Vietnamese forces were using to move sup-
plies and troops to the battlefields in South Vietnam, was just 90
miles farther east. These aircraft were stronger and faster than the
HH-43s, with a longer range and some armor protection. Additionally,
they could fly higher to avoid the ever-increasing enemy antiaircraft
guns. Adorned in a mottled coat of camouflage paint, the aircraft
were quickly dubbed the “Jolly Green Giants” after the characters
used to advertise canned vegetables back in the United States.

Two months later, two new HH-3E helicopters arrived and assumed
rescue duties at Udorn. The CH-3s from NKP then consolidated there
with them. The HH-3E aircraft were specifically optimized for rescue.
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Figure 1. Southeast Asia. (Copyright Darrel Whitcomb, 2010.)
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They had external fuel tanks and an added internal tank for extended
range, 1,000 pounds of armor plating arrayed around critical parts of
the aircraft, shatterproof canopies, a hydraulic hoist with 240-foot
steel cable for pulling personnel up out of the dense and sometimes
triple-canopy jungle, and more powerful engines that allowed the
helicopters to climb up to 12,000 feet to avoid antiaircraft guns.?

On 1 January 1966, MATS was renamed the Military Airlift Com-
mand (MAC), and the ARS was renamed the Aerospace Rescue and
Recovery Service (ARRS). The name change was necessary to reflect
a larger global mission because the ARRS was also assigned responsi-
bility for recovery of space hardware for the National Aeronautics
and Space Administration (NASA). In subordinate fashion, its indi-
vidual units would change their designations from Air Rescue to
Aerospace Rescue and Recovery.

As the rescue force in SEA grew, the USAE in early 1966, assigned
the 3d Aerospace Rescue and Recovery Group (ARRG) to deploy to
Saigon, South Vietnam, and command and control all USAF rescue
units and operations in the theater. It would still be administratively
aligned under the ARRS, but under the operational control (OPCON)
of the Seventh Air Force. Concurrently, the 37th Aerospace Rescue
and Recovery Squadron (ARRSq) was activated at Da Nang, with the
HH-3s at Udorn assigned as a detachment. The recovery forces con-
tinued to receive more HH-3E aircraft, building to a force of 32 of the
newer aircraft to be split between Da Nang and Udorn to replace the
Korean-era machines.

The HH-3Es were also in-flight refuelable. This was an exciting
development and the end result of some hard work and intense lob-
bying by a group of engineers and Maj Harry Dunn, an experienced
helicopter pilot at Wright-Patterson AFB, Ohio. The ARS had earlier
published a worldwide operational requirement for in-flight refueling
for helicopters. Dunn felt that the standard USAF KC-97s and newly
arriving KC-135s had to refuel at too high an airspeed to be compatible
with helicopters. He and the test engineers developed a test plan with
USMC KC-130 tanker aircraft that seemed much more capable of
refueling the helicopters. The tests were successful. They then briefed
their findings to commanders at every level. Consequently, new HH-3s
coming off the production line were modified with in-flight refueling
probes, and all crews were trained in the procedures. The USAF allo-
cated funds to modify 11 C-130 aircraft to serve as the initial cadre of
HC-130 tankers.’
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However, accumulating rescue after action reports were suggest-
ing that the new HH-3s needed more onboard firepower and better
hover capability at the higher elevations in the mountainous areas of
Laos. Such reports generated deep concern among the rescue com-
manders that the HH-3 was not up to the evolving task in SEA. Maj
Baylor Haynes, the detachment commander at Udorn, noted in a
comprehensive field study that even though the HH-3 was the best
recovery aircraft then available, it still had its shortcomings. While
in-flight refueling gave it the range it needed, the steady increase of
enemy antiaircraft guns put the aircraft at high risk in increasingly
more areas. Additionally, studies showed that reaction time to air-
craft shootdowns was critical. The longer an Airman was on the
ground, the worse were his odds of being rescued. In this business,
speed was life. A faster, more heavily protected and armed helicopter
was needed.

Haynes also suggested that a night rescue capability would be
extremely useful. Some night rescues had been attempted. But they
really consisted of helicopters and fixed-wing escort aircraft drop-
ping flares so that the crews could execute daylight procedures for a
recovery. Haynes was aware of some developmental work being done
with infrared sensors, low-light-level TV, and light-intensification
systems and suggested that those technologies could possibly be use-
ful in addressing the challenge. However, until such developmental
breakthroughs existed, the only option extant was to plan for a sun-
rise recovery effort, further exposing the survivor(s) to capture.*

Combat Aircrew Recovery Aircraft

Air Force rescue commanders and planners agreed that a new
rescue helicopter was needed to replace the HH-3. The 3d ARRG
commander, Col Albert Lovelady, directed his staft to analyze rescue
operations in SEA to date. Maj John McLeaish and Maj John Silvis
carried out the project. Completed on 22 May 1967, that detailed and
exhaustive report was chockablock full of data and analysis substan-
tiating ARRS’s lack of preparation for or capability to conduct combat
recovery as opposed to worldwide SAR. It included a requirement for
a new combat aircrew recovery aircraft (CARA).

However, the document had a larger purpose. It noted that the
increasingly sophisticated and heavy antiaircraft defensive arrays being
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steadily deployed around Hanoi, at the coastal regions of North
Vietnam, and near the demilitarized zone (DMZ) in the south seriously
challenged rescue in those areas. Repeating that all requirements had
been detailed in validated Requirements Action Directive (RAD)
7-39-1, dated 31 January 1967, it declared,

The single most important parameter to successful combat aircrew recovery is
to minimize the time from bailout to recovery, i.e., speed of reaction. CARA
must be able to penetrate the most highly defended areas day or night, since
this is where most aircrew are downed. Lastly, CARA must be able to survive
in [the] pickup area.

The pie-shaped area north of Hanoi between the Red River, from Hanoi
northwest to the Chinese border, and the railroad complex from Hanoi north-
east to Langson is presently denied to SAR forces. . .. [It] denied 79 Airmen a
SAR effort. Twenty-two Airmen downed along the Gulf of Tonkin coast were
denied rescue because of the heavily defended coastline.®

To address these challenges, the report suggested that CARA
needed to have several specific capabilities. One of these was the ability
to utilize developing electronic countermeasures (ECM) to facilitate
penetration and operation in high-threat areas. However, the single
biggest threat was visually aimed antiaircraft guns. To answer this
threat, the report suggested a need for a ground fire-detection system,
better aircraft armor, and heavier onboard weaponry for fighting the
close-in fight, usually encountered in the hover recovery phase.

The aircraft also needed to be multiengined for redundancy and
safety and to operate effectively at slow speed and while hovering
over heavily sloped and jungle terrain. It had to be capable of carry-
ing auxiliary fuel tanks and refueling in flight for maximum mission
planning and performance flexibility. CARA also required onboard
advanced integrated avionics packages having secure communications
capability with all SAR participants, including the survivor(s) if
possible, and advanced navigational systems allowing precision navi-
gation over a vast area.

Perhaps most evolutionarily, the report suggested a need for opera-
tions at night and in low-visibility conditions. The explicitly stated
reason was to provide quick recovery response under all conditions.
Implicit, though, was the belief that night and low-visibility opera-
tions would also negate the capability of visually aimed weapons to
shoot down low and slow helicopters. The report specified that

an integrated night and low visibility system will provide the CARA another
tactic to penetrate “hot” areas under the cover of darkness at low level utiliz-
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ing terrain avoidance radar. The system must solve navigation to the search
area, establish [the] pinpoint location of the downed airman, provide for ter-
rain/obstacle avoidance, program an automatic approach to the high (250”)
hover mode, maintain the hover mode over all terrain environments, permit
visual acquisition of the downed airman . . . and emit neither [infrared] nor
electronic signals that would compromise the survivor, the air rescue crew, or
the CARA.®

Seventh Air Force validated RAD 7-39-1 and submitted it to the
Air Staff. The requirement for the night and low-visibility capability
was submitted as a standalone requirement as SEA Operational Re-
quirement (SEAOR #114) dated 3 April 1967. It called for “an inte-
grated system to enable helicopters to perform the essential elements
of search and rescue under conditions of total darkness and/or low
visibility” Those essential elements were to

(1) navigate to and establish a pinpoint location at the search area,
(2) avoid hills and obstacles,

(3) program an approach to a 250-foot hover and maintain it over
land or water,

(4) enter into both an automatic approach and hover mode at a
selected altitude and maneuver precisely,

(5) locate a downed Airman from approximately five miles,

(6) “see” with instruments when lighting was equivalent to a
moonless, starlit night,

(7) obtain information, not necessarily from the same source,
through display instruments at both the pilot and pararescue-
man positions, and

(8) conduct operations in such a manner that the location of neither
the downed Airman nor the rescue helicopter crew would be
given away.’

The Pacific Air Forces (PACAF) commander, Gen John Ryan, con-
curred and in a separate message to MAC and the chief of staff of the
Air Force (CSAF) pointed out that “the lack of [a] reliable night SAR
capability was seriously impairing SAR effectiveness” and demanded
that “interim measures” be taken to increase its capability to meet its
current operational tasks.® Air Staff planners, though, concluded that
the procurement of CARA would have necessitated a long and costly
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development and certification process. They also rejected any con-
sideration for converting the HH-3s for this mission, determining
that the HH-3s were already performing at maximum capability.’
Having seen the success that the USMC was having with the CH-53As,
the Air Staff concluded that this machine could be procured as an
oft-the-shelf replacement and modified for the rescue mission as op-
posed to designing and developing the CARA. Furthermore, it be-
lieved that the performance and load capability of a modified CH-53
variant was such that the airframe could meet most of the specifica-
tions for fuel flexibility and in-flight refueling, added armor, weaponry,
and upgraded avionics—particularly to include the avionics developed
to enable night and all-weather recovery operations, thus satisfying the
requirements of SEAOR #114."°

Courtesy National Museum of the US Air Force

One of the USMC CH-53As loaned to the USAF for initial testing

When the USAF contracted to buy an initial batch of eight HH-
53B aircraft for rescue duties, Sikorsky loaned two CH-53As built for
the USMC to the USAF and delivered them to the 48th ARRSq at
Eglin AFB, Florida, for initial operational test and evaluation (IOT&E)
and to train the first cadre of aircrews. Over the next eight years, the
USAF would procure a total of 52 HH-53B/C aircraft and, collater-
ally, 20 CH-53C helicopters for special operations use."
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To Southeast Asia

In June 1967, the ARRS took delivery of the first HH-53B. It was
picked up at the Sikorsky plant by Lt Col James Dixon, Capt Fredric
Donohue, and other Airmen from Detachment 2 of the 37th ARRSq
at Udorn AB, Thailand. En route to Eglin AFB, they stopped in Wash-
ington, DG, to display the aircraft for senior government and military
leaders. They then continued on to Eglin and earnestly began train-
ing initial crews for SEA. Two months later that aircraft and the second
production model were loaded aboard the USS Card, an old escort air-
craft carrier, for transport to Vietnam. When the aircraft arrived at the
port of Vung Tau a month later, Sikorsky technicians assembled them,
and they were ferried to Udorn. The following table provides a com-
parison of the HH-3E capabilities with those of the HH-53B/C.

Table. Comparison of the HH-3E and HH-53B/C

HH-3E HH-53B/C
Gross weight (pounds) 18,000 37,193/36,000
with crew and ammo
Useful load (pounds) 3,000 13,000
Engine(s) 2/T-58-GE-5 2/T-64-GE-7
shp (each) 1,250 3,080/3,925
Speed (knots) 120/143 140/190+
cruise/maximum
Altitude (ft. max.) 12,000 18,550/16,000
Range (ft. max.) 310 290
(unlimited with
in-flight refueling)
Hover altitude (ft. max.) 4,000 6,500
Crew 4 4-6
Armament 2XM-60 3XGAU-2B
.30 cal 7.62 mm
Hoist (feet) 240 240

Adapted from Earl H. Tilford, Search and Rescue in Southeast Asia (Washington, DC: Center for Air Force
History, 1992), 91; John W. R. Taylor, ed., Jane’s All the World's Aircraft 1969-70 (London: Jane’s Yearbooks,
1969), 436; and Walter E. Lynch, USAF Search and Rescue in Southeast Asia (1 July 1969-31 December 1970),
Project CHECO Report (Hickam AFB, HI: Headquarters Pacific Air Forces, 1971), 43, K717.0414-1, Air
Force Historical Research Agency.
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Arriving at Udorn, Colonel Dixon was designated the HH-53B de-
tachment commander. He certified that the first crews were ready for
combat, and the HH-53Bs began to augment the HH-3s sitting alert
for rescue missions. Their initial use was limited, as maintenance
crews had to work through some preliminary equipment challenges,
and several aircrew members needed to qualify for in-flight refueling.
Immediately, though, all participants could see that the HH-53 was
indeed a major advancement over the HH-3. However, larger issues
concerning capability still needed to be addressed. As one com-
mander noted in a mission report,

desperately needed in the Southeast Asia rescue effort are more HH-53s,
equipped with an integrated night and low visibility system. In the hours of
darkness or low visibility, rescue helicopters are, for the most part, ineffective
for rescue and recovery, especially in mountainous terrain. A number of factors
enter into the problem, such as navigation to the search area, terrain avoidance,
as in rugged or mountainous areas, the descent to a hover mode, positioning the
rescue craft over the downed airman, and finally, the establishment of a hover
not to exceed a wander of five to seven feet laterally nor altitude deviations of
greater than five feet."?

As the USAF was accepting completed aircraft, it dispatched four
more HH-53Bs of the initial buy to Udorn. Colonel Dixon put HH-
53s and crews on alert at Udorn and NKP and even dispatched them
to secure remote locations in northern Laos, such as Lima Site 98
near the Plain of Jars. In an evolutionary development, Dixon also
put the HH-53Bs into orbits with newly received HC-130 tankers
where they could periodically refuel for several hours, remaining in-
stantly on call for a recovery so that reaction and recovery times
could be reduced as much as possible.

When the aircraft arrived, an impromptu debate took place among
the aircrews as to a proper nickname for the aircraft. The HH-43s
were called “Pedros” and the HH-3s, “Jolly Greens”; on missions
crews used those designators with an individual numerical suffix as
their call signs. Initially, the HH-53s were called “Buffs,” which stood
for big, ugly, fat fellows (with lots of variations for the last two words).
Operationally, the crews also adopted the Jolly Green radio call sign
and, de facto, came to be known as the “Super Jolly Greens.™"?

The rescue forces at Udorn and NKP were responsible for the
northern two-thirds of Laos and all of North Vietnam, a huge area
indeed. On 23 October 1967, a Udorn HH-53B commanded by Capt
Russ Cayler was scrambled to recover an F-105 pilot who had bailed
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Courtesy Air Force Historical Research Agency

One of the first HH-53Bs arriving in Southeast Asia in 1968

out over Thailand after a midair collision. One month and two days
later, the HH-53s logged their first combat rescue with a Udorn HH-
53B when Cayler and his crew scrambled off of the alert pad at Lima
Site 98 in northern Laos to help rescue the crew of an Air America
H-34 that had gone down 50 miles northeast of their location."

In January 1968, two HH-53s commanded by Cayler and Maj John
Allison supported a rescue operation in North Vietnam for the six-
man crew of a downed EB-66. As they were en route, an HH-3 al-
ready there was also shot down. Reaching the area, Allison recovered
three members of the EB-66 crew but could not find the others. Cayler
and crew picked up the HH-3 crew, but their aircraft was damaged by
ground fire and was leaking fuel. As they were climbing out of the
area, both engines failed. Cayler and his crew were able to get one
engine restarted and then proceeded to an emergency field nearby for
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a safe landing. Six days later, an emergency beeper was heard in the
vicinity of the three missing crewmen. Major Allison and crew
launched again with an escort of A-1 aircraft to search for and possibly
recover the three remaining EB-66 crew members. Arriving over-
head, they and the escort A-1s could hear the beacon and also saw
several pen-gun flares. As the helicopter flew low and slow over the
trees, it began to take heavy antiaircraft fire from several different
locations. The crew answered the enemy with sustained minigun fire
as Allison pulled his aircraft out of the area. The aircraft had suffered
23 hits; fortunately, none were serious. Allison and his crew had been
lured into a classic trap, something the North Vietnamese were in-
creasingly attempting to do. The HH-53 crews were now fully initiated
into the risks and rewards of combat recovery.

40th Aerospace Rescue and Recovery Squadron

On 18 March 1968, the 40th ARRSq was activated at Udorn and
assumed control of the six HH-53Bs there and at NKP. Its assigned
mission was to “search for, locate, and recover distressed personnel
engaged in combat operations in Southeast Asia.”** Lt Col Jim Dixon
was assigned as the commander. He focused on training for his crews
and support personnel and was notified that within the year, the unit
would be receiving at least three newer HH-53C aircraft with more
powerful engines. A month later, he directed the 40th to establish an FOL
at Ubon AB in southeast Thailand for possible use in southern Laos.

Although dispatched to SEA for SAR duties, the HH-53s could
perform just about any basic lift mission. Given its load capability, the
40th began to get calls to recover downed aircraft, such as UH-1s,
A-1s, and C-123s, or even to move heavy gear, such as generators and
whole 25,000-pound tactical air navigation (TACAN) system units,
between bases. It also got calls to support civil affairs efforts in Thai-
land, transport medical teams, and provide medical evacuation for
local Thais in remote areas. On another occasion, four HH-53Bs were
dispatched to evacuate 59 indigenous personnel and their American
advisors who were under direct attack at an FOL in Laos. This was
not rescue per se but direct support of ongoing operations by special
operations—type units. As time passed, the Buffs would get an ever-
increasing number of requests to perform such missions. The air-
crews were also busy, as personnel turnover dictated a continuous
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training and upgrade program. On several occasions, aircrews trav-
eled to other bases to brief aircrew personnel on SAR procedures.'®

During the year, unit crews participated in rescue or recovery op-
erations for an F-111 crew capsule, the crew and passengers of an Air
America Porter aircraft, an F-105 pilot and a pararescue jumper (P])
inserted to care for him, an Air American H-34 helicopter, several
F-4 crews, the crew of a US Navy P2V, and on and on, while USAF
and allied aircraft continuously attacked enemy targets throughout
the 40th Squadron’s area of responsibility (AOR). Many of these res-
cue operations took place in hostile areas, and on several occasions
the helicopters were damaged by enemy guns. The unit was rapidly
becoming a highly combat-experienced squadron. The crews and
their ever-present escort A-1 “Sandys,” support tankers, command
and control aircraft, and even forward air controllers (FAC) were
melding into a cohesive team.

HH-53 crews conducted two rescue operations at night. These
were, by necessity, more limited and conducted in an ad hoc fashion.
One after action report states that “tactics were developed during the
rescue by the crews taking part. . . . Such operations are considered
hazardous except under favorable circumstances, i.e., no hostile ac-
tivity, terrain which is fairly level, good weather conditions, and a
flare drop crew [in support].” The crews also realized that they could
do the recoveries at night but were limited by the difficulties of trying
to coordinate the actions of supporting A-1s to suppress enemy
ground fire."”

In early June 1968, crews from the 40th responded with unit H-3s
to the shootdown of a USN A-7, call sign Streetcar 304. The pilot was
alive and located a few miles southwest of Tchepone on the Ho Chi
Minh Trail in central Laos. For 40 hours an armada of helicopters and
support aircraft made several attempts to rescue the survivor. In the
melee, an A-1 was shot down and that pilot taken prisoner. The effort
became a battle, as successive shifts of recovery and support aircraft
tried to get the A-7 pilot out. They were supported by 44 F-4s and 42
F-105s that relentlessly pummeled the enemy guns with an estimated
86 tons of bombs and rockets. Almost mind-boggling at the time,
that mission would soon be dwarfed many times over as the number
of SAR missions continued to increase and the enemy fought tena-
ciously to oppose them. Many would become much more than SAR.
They were horrific battles, dances of death for the purposes of facili-
tating a rescue. No quarter was asked, and no quarter was given.'
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Being the first and, so far, only HH-53 unit in the war, the 40th
received many distinguished visitors, such as the Honorable Dr.
Harold Brown, secretary of the Air Force. Keenly interested in the
squadron and its operations, he spent an entire day there. He later
wrote of rescue operations that “the extent of the operation, the danger
involved, and the dedication on an everyday basis month after month
make these rescue operations something unique in our military his-
tory. These men are all heroes. . . . Certainly, the ARRS people deserve
their immortality”"

As 1968 ended, commanders took stock of their accomplishments.
Blessedly, no HH-53s had been shot down; however, many had been
damaged by the enemy guns. Their efforts had led to the recovery of
100 personnel, 79 in noncombat conditions and 21 in combat. The
HH-53s were performing well, although they were power limited at the
higher elevations. All recognized, too, the need for a true night and all-
weather capability that could be used in combat conditions as specified
in SEAOR #114, subsequently changed to Seventh Air Force Combat
Required Operational Capability 11-70 (CROC 11-70). Those com-
manders had also been apprised that efforts were under way with
Sikorsky Aircraft Corporation to develop just such a capability.?

Pave Star

In 1967 Sikorsky Aircraft Corporation was awarded a contract to
develop onboard avionics with off-the-shelf technology to satisty
CROC 11-70. The project was named Pave Star, and USAF engineers
estimated that eight HH-53s could be equipped with a fully tested
system by early 1969.%!

Building on its fundamental work with the IHAS initiative, Sikor-
sky engineers, working with the Norden Division of United Aircraft
Corporation, developed a prototype kit that would provide the HH-
53 with a night operations system (NOS). The NOS would have two
subsystems. First, a night-vision subsystem would provide terrain
cues during low-level flight and detect a strobe light displayed by the
survivor. Additionally, it would provide the necessary visual refer-
ences for the pilots to maintain overall situational awareness during
the critical approach and hover operations under very low light levels.
Second, an approach and hover coupler subsystem would be integrated
with the aircraft’s automatic flight control and stability augmentation
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systems. Reflecting almost 15 years of developmental work, this system
would “allow the pilot to automatically transition from search altitude
and cruise speed to hover and automatically maintain the hover with
almost no assistance from the pilot. The equipment that provides this
capability consists of new components and modifications to some of
the existing components already installed on the aircraft”*

The new systems would rely on the onboard TACAN and Doppler
navigational systems for overall navigation and could conceptually be
supplemented with TFR. Through 1968 and 1969, Sikorsky engineers
and test pilots and flight personnel from MAC and the ARRS flew
numerous test missions with the intent of delivering an operationally
usable system by the end of 1969. The program, while closely moni-
tored by MAC, was plagued with problems. It was not developing as
desired or within projected time or cost constraints. Increasingly, it
became clear that the program would require quite a bit of elemental
development work because the Pave Star system would require over
60 new components and 200-plus electronic interfaces and basic
modifications to the HH-53. In May 1970, Lt Gen Otto Glasser, the
Air Force deputy chief of staft (DCS) for research and development,
and Lt Gen James Sherrill, the vice-commander of MAC, conducted
a program review. Based upon their findings and budgetary con-
straints, the chief of staff of the Air Force, General Ryan, directed that
the program be terminated and all remaining funds be redirected to
the Aeronautical Systems Division of the Air Force Systems Com-
mand that was concurrently developing a limited night recovery system
(LNRS) under the program “Pave Imp.”

However, MAC did not intend to give up on the overall concept and
in July 1970 published MAC Required Operational Capability (ROC)
19-70, which specified, “A requirement exists for an integrated system
to enable a rescue vehicle to perform search and rescue under condi-
tions of total darkness and/or adverse weather in all geographical areas
including mountainous terrain. Additionally, the rescue vehicle must
have a low level capability to penetrate hostile territory against radar
directed weapons in the above stated environmental conditions.”*
Regretfully, the Sikorsky engineers terminated their efforts. A sum-
mation report, however, captured an interesting conclusion:

Considerable experience and expertise have been gained in the field of inte-
grated radar and displays by the Sikorsky and Norden Divisons as the prime
and/or subcontractors in the Integrated Helicopter Avionics and Pavestar
programs. . . . [The] night recovery mission is the primary mission for which
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the NOS has been designed; however, during the extensive flight testing of the
NOS and its subsystems, it was found that the system enabled the aircraft to
perform a wide variety of night operations. Low speed maneuvering over all
types of terrain could be accomplished under semi-automatic control.*

These concepts being pursued had potential far beyond their critical
but relatively limited use specifically for SAR.

40th and 37th Aerospace Rescue
and Recovery Squadrons

The last of the HH-53Bs and then the improved HH-53Cs continued
to flow into the theater through 1969 and 1970 until the 40th had
received a total of six Bs and eight Cs. The 37th ARRSq at Da Nang
was also equipped with C models, receiving eight. Both squadrons
relinquished their HH-3s as the larger Buffs—as they were now semi-
officially called—arrived. With a bombing halt in effect over North
Vietnam, most combat SARs were now occurring in Laos and the
western regions of South Vietnam. As the North Vietnamese contin-
ued to bring an increasing number of guns down from the north
along the Ho Chi Minh Trail, ever more areas became high threat,
and the scope of the rescue efforts continued to grow. On 17 January
1969, an F-4 Fast FAC, Stormy 02, was shot down in the dangerous
Tchepone area of central Laos. For three days, rescue forces including
HH-3s and HH-53s made several attempts to recover the surviving
backseater as he lay badly wounded. Hundreds of strike aircraft pum-
meled the enemy guns as they battled to control the area long enough
for one of the helicopters to slip in and grab the wounded Airman. In
the melee, a supporting A-1 was shot down and the pilot eventually
rescued by one of the helicopters. But deteriorating weather and
darkness precluded a pickup.

The next day the battle resumed, and another A-1 was shot down
with no survivor. Regardless, the battle went on. Sensing an opportu-
nity, Jolly Green 68, an HH-53B, was cleared in to pick up the F-4
backseater. Hovering over the survivor for 22 minutes as a P] went
down the hoist to help the badly injured survivor, the pilot had to
keep the aircraft below the tops of the trees because of an active 37
mm gun one kilometer to the south. As soon as the survivor and PJ]
were inside the aircraft, the pilot turned to the egress heading and
departed the area.
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Next, Jolly Green 67, another one of the 40th Squadron HH-53s,
was cleared in to pick up the downed A-1 pilot. The crew rapidly
moved in and recovered him. On departure, though, the aircraft was
hit by several rounds of 37 mm fire. The damage was severe, and the
pilots put their aircraft on the ground. Quickly, the escort helicopter,
Jolly Green 70, another HH-53, dashed in and recovered the crew of
Jolly 67 and the survivor. Since the area was too dangerous for a recovery
operation for the damaged aircraft, a flight of F-4s destroyed the
wreckage. HH-53B #66-14430 was the first of its breed lost in combat.

But the battle was not yet over. Just as this action was ending, an
O-2 FAC aircraft from Da Nang was shot down about 15 miles to the
south, also along the Ho Chi Minh Trail. Once again, the rescue
forces mounted up and prepared to duel with the guns to facilitate
another rescue for the two O-2 pilots. It took another 24 hours of in-
tense action before the two survivors were finally pulled out by two
different helicopters, the second man recovered by an HH-53B from
the 40th.

The effort for Stormy 02 and the others dwarfed any rescue to date.
The almost three-day event involved 264 aircraft, all playing their
critical roles to bring out the downed Airmen. The amount of weap-
ons tonnage expended was staggering. In-flight refueling, now al-
most routine, played a key role as the helicopters logged 14 refuel-
ings, taking a total of 40,200 pounds of fuel from the HC-130s.%

Weather and darkness, too, played a negative role in the effort. But
did they always have to be adverse factors? Aware of technological
developments in the CONUS, one anonymous participant wrote dur-
ing this time period that “weather and darkness can become assets
rather than liabilities if and when systems are developed which per-
mit effective rescue operations in these environments.” To those who
had to face the massed guns at places like Tchepone or Mu Gia Pass,
it was a beguiling thought. But one had to wonder if the lack of aim-
ing capability at night for the enemy gunners would be worth the
obvious loss of direct support from the escort A-1 crews, who could
not dare to expend munitions without being able to clearly see the
Jolly Greens.*

For the rescue units, as the year 1969 progressed, the battle pace
remained steady; missions of desperation and, sometimes, life or
death shattered endless periods of tedious alert. Additionally, the
HH-53s were continuously called upon to perform military and civil
medevacs, heavy lifts, and civic actions operations. Occasionally, the
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units would get more calls to move indigenous forces. Above and be-
yond their primary mission, they were in constant demand. For the
year, the HH-53s logged 48 combat saves and 164 other “saves”

The new year started ominously for the rescue forces when, on 28
January 1970, an HH-53B and crew from the 40th ARRSq were lost
in North Vietnam. It was one of four helicopters launched to recover
an F-105G crew of two shot down north of Mu Gia Pass in North
Vietnam while escorting an RF-4C. Two of the helicopters were in an
orbit over Laos refueling from an HC-130 when two MiG-21s attacked
HH-53B #66-14434—{flying as Jolly Green 71—and its wingman and
escort A-1s. No MiG combat air patrol (MiGCAP) USAF fighters
were available, and a heat-seeking missile from one of the MiG-21s
hit and destroyed the Jolly Green. There were no survivors, mute tes-
timony that vulnerable aircraft like rescue helicopters and HC-130
tankers could not operate without air superiority. It was a tragic and
egregious mistake.?

On 30 June, an OV-10 from the 23d Tactical Air Support Squadron
(TASS) based at NKP was shot down while supporting a US Army
(USA) special forces team in southern Laos. Only the backseater, an
Army sergeant, survived. Two HH-53s from the 40th ARRSq at
Udorn responded. While flying over the area to locate the survivor,
HH-53C #68-8283 was engaged by multiple enemy guns of varying
calibers and blown out of the sky. A second helicopter recovered the
original survivor, but there were no survivors from the stricken
Jolly Green.”

To readily locate and communicate with isolated personnel, the
HH-53s were equipped with ultrahigh frequency (UHF) radios that
could be tuned to the same frequencies programmed into the sur-
vival radios. The helicopter radios were also equipped with a “direc-
tion finder” capability that allowed them to receive steering guidance
from voice or beeper communication from the survivor’s radio. How-
ever, these auxiliary systems were notoriously finicky and too often
unreliable. In November the 3d ARRG forwarded an operational re-
quirement to MAC for an “electronic location finder” (ELF) to re-
place this built-in device. MAC published MAC ROC #27-70 to ad-
dress this requirement on a worldwide basis because the capability
would be useful anywhere. The ROC specified a “capability to locate
and expeditiously maneuver to a hover over a survivor in a combat
environment.” That generated a requirement for an ELF that would
provide a terminal location to within 10 feet at close ranges, operate
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covertly and under jungle canopies without significant degradation,
function effectively day and night and in all weather conditions, work
with developing night recovery systems and with issued personal sur-
vival equipment, and be transportable on rescue helicopters. Cubic
Corporation received the contract and went to work to develop and
test the system on a priority basis.”

Not all of the HH-53s produced for the USAF were deployed to
the war in SEA. Several were based at various locations in the United
States, Europe, and Asia for more routine SAR duties. To highlight
their versatility for missions on a more global scale, in August two
HH-53Cs were flown to SEA. The trip took nine days. The helicopters
were accompanied by 2 HC-130N tankers, enabling them to fly non-
stop legs up to almost 13 hours. In flying the almost 9,000 miles from
Eglin AFB to Da Nang AB, South Vietnam, the aircraft and crews
logged 69 hours and 42 minutes of flight time on eight legs. “The en-
tire mission went much better than we had anticipated,” said the mis-
sion commander, Maj Larry Butera. “This first flight of an HH-53
across the Pacific was a near flawless mission.™"

Courtesy National Museum of the US Air Force

In-flight refueling for helicopters, critical for long-range and long-duration
operations, was developed during the Vietnam War.
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The Son Tay Raid

In mid-November, the 40th received an unusual order to stand
down for a few days, ostensibly to spend additional time doing main-
tenance on the hard-flown helicopters. However, the directive also
stipulated that the unit would have five aircraft ready to go on 20
November. Late that evening, several C-130s arrived from Takhli AB,
Thailand. They disgorged a small force of US Army and Air Force
personnel, who then transferred to the ready HH-53s and also an
HH-3. That force and several accompanying HC-130 tankers took oft
just a few minutes before midnight and turned northeast. They were
headed for a POW camp in North Vietnam near the village of Son
Tay, about 30 miles northwest of Hanoi, and would combine with
other elements departing other airfields and even aircraft carriers in
the Gulf of Tonkin in an effort to recover the estimated 75 US and
allied POWSs being held there.

Planning for the mission had begun the previous August when
Brig Gen Leroy Manor, then serving as commander of the USAF spe-
cial operations force headquartered at Eglin, was called to the Penta-
gon for a meeting with the chairman of the Joint Chiefs of Staff
(CJCS), Adm Thomas Moorer. The chief asked Manor and US Army
colonel Arthur “Bull” Simons if they would be interested in studying
the feasibility of conducting the mission and then executing it if it
appeared doable. Both men answered affirmatively. Moorer ap-
pointed Manor as the commander of a joint task force (JTF) with
Simons as his deputy and gave them broad authority to recruit person-
nel for the operation, buttressed with the priorities necessary to obtain
materiel, facilities, and exercise areas to begin training their force.

Manor and Simons immediately established a joint planning group
of 26 experts from all services to consider the effort from all aspects,
especially operational security, as any unusual movement of equip-
ment or troops could be spotted and possibly compromise the ele-
ment of surprise, so important to such a small operation. The plan-
ning determined that the best approach would be by helicopter. A
small contingent of Army special forces would be inserted to conduct
the ground operation. The USAF would provide the air element.*

Given the ranges and loads involved, the only USAF helicopter lift
option was the air-refuelable HH-53s of the 37th and 40th ARRSqs
already located in SEA. Additionally, their onboard miniguns could
be used to suppress any enemy reaction, and personnel aboard could
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also be equipped with Starlight scopes for improved night vision.
Consequently, the ARRS commander, Brig Gen Frank Everest, was
approached for his advice and support. He assigned a top-notch HH-
53 pilot, Lt Col Warner Britton, the chief of training at the Air Rescue
and Recovery Training Center (ARRTC) at Eglin, to the planning
staff. Britton’s initial analysis was straightforward: “From the outset it
was clear that Rescue participation would be vital to the operation,
because it possessed the properly-configured helicopters, the only
tankers to refuel them, and the essential technical expertise which the
mission required.”” Subsequently, he and 18 other officers and en-
listed Airmen from the ARRTC, three from the 37th ARRSq, and six
from the 40th ARRSq would be selected to serve as the HH-53 air-
crews on the mission.*

Since Udorn AB in northern Thailand would be a perfect launch
point, the 40th was furtively directed to supply the HH-53s. The
planners determined that the mission would have the best chance of
success if it were conducted at night. The HH-53s still did not have
any optimized night recovery capability. Additionally, this was not a
classic rescue mission per se. The intent of the mission was to directly
attack a well-guarded enemy facility for the purposes of rescuing as
many as 75 unarmed and probably weakened individuals. It would
require a significant force of support aircraft to provide night illumi-
nation and direct fire support. Accordingly, several MC-130s and
A-1s were included in the task force.”

Manor and Simons collected their force at Eglin AFB. There they
could train on the large land ranges without drawing any attention.
All participants were volunteers, especially sought out for their rec-
ognized expertise and recent SEA experience. Of all the rescue
crews interviewed for the operation, only one refused to join the
effort. The task force trained diligently through September. Plan-
ners also added an HH-3 to the operation; it would be used to insert
a small strike team of 13 Soldiers directly into the prison, thereby
achieving immediate surprise. However, the aircraft would be de-
stroyed in the process.*

Working with various governmental and military intelligence
agencies, Manor and Simons determined that the operation was fea-
sible, with an acceptable element of risk, and so briefed Admiral
Moorer and the secretary of defense (SecDef), the Honorable Melvin
Laird. Having considered the lunar and predicted weather patterns,
Manor also recommended that the operation occur on 21 October.
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Moorer and Laird agreed. Pres. Richard Nixon then gave his approval
but not in time to allow the operation on 21 October. The new date
would be 21-22 November.*

In early November, Manor and Simons made arrangements to
move all of the mission aircrews to Thailand. The two flew to Hawaii
to brief the US Pacific Command (USPACOM) commander, Adm
John McCain, and then to Saigon to brief the Military Assistance
Command, Vietnam (MACV), commander, Gen Creighton Abrams,
and his air deputy, Gen Lucius Clay Jr., Seventh Air Force com-
mander. Clay’s forces would provide vital F-105s for surface-to-air
missile (SAM) suppression and F-4s for MiG suppression if the North
Vietnamese chose to respond. Manor and Simons then met with
Adm Fred Bardshar, the commander of Task Force 77, the aircraft
carrier force in the Gulf of Tonkin. He agreed to support the opera-
tion with an air strike force launched to draw the attention of the
North Vietnamese air defense forces, as the task force would slip in
quietly over the mountains from Laos.

General Manor oversaw the arrival of his forces in Thailand and
watched them make their last preparations. He decided to move the
operation forward 24 hours, though, when his team weathermen de-
termined that a developing typhoon near the Philippines could dis-
rupt the operation on 22 November. With all preparations finalized,
he proceeded to Da Nang to monitor the operation from a major
command center there.

The 40th ARRSq had the five HH-53s for the mission ready to go
plus five spares. The selected HH-53s and the one HH-3 lifted off
exactly on schedule from Udorn, followed almost immediately by an
HC-130 tanker and two MC-130 Talons for navigation and flare sup-
port. A few minutes later, a flight of five A-1s took off from NKP and
rendezvoused with one of the MC-130s. The weather was clear in the
helicopter refueling area, and all six took on fuel without incident.
The tanker then proceeded back to Udorn for more fuel, which the
helicopters would need after the raid. Above, the fighter force of F-4s
and F-105s approached the Son Tay area, and the large USN strike
package drew away the attention of the North Vietnamese air defenders.

Arriving over the prison camp, the HH-3 and first two HH-53s
landed and unloaded their assault troops as the MC-130s filled the
sky with flares and the F-105s dueled with the now fully alerted North
Vietnamese SAM sites. While orbiting and awaiting the signal to land
and pick up the raiders and freed POWSs, the HH-53 crews used their
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miniguns to decimate watchtowers around the camp. Firefights broke
out in the compound as enemy troops began to respond. Hurriedly,
the American Soldiers searched through the prison, systematically
going from cell to cell. But their efforts were for naught; the prisoners
were gone. They had been moved a few weeks earlier, probably be-
cause of flooding of the local area caused by heavy rains. After 29
minutes on the ground, all of the assault troops were reloaded and
accounted for; the helicopters lifted off, and the task force turned
southwest for the long flight back to Thailand. The force sustained no
losses and only two injuries—a sprained ankle and a minor bullet
wound. One F-105G was damaged by a SAM. The crew made it well
into Laos before it bailed out and was then rescued by one of the HH-53s.

Opverall, the mission was a failure in that it did not bring back any
POWs. However, it did force the North Vietnamese to collect all
prisoners into larger groups, where they received better care. This
improved morale, as did the prisoners’ inevitable discovery of the ef-
fort. Remembered Jay Jayroe, one of the Son Tay prisoners, “We were
not forgotten; our country cared. During the hard times ahead, our
renewed faith in God and Country served us well”**

Tactically, however, from an HH-53 perspective, the mission was
quite successful. The helicopters and crews performed magnificently.
This was not a rescue mission so much as it was a special operations
mission. With their heavy-lift helicopters, though, and without any
equipment that optimized them for night operations, the crews were
able to enter enemy airspace and operate without any losses for 29
minutes just 30 miles from the North Vietnamese capital of Hanoi.
Maybe there were tactical advantages to operating at night doing rescue
or whatever else those heavy-lift helicopters were needed to do.

The Son Tay mission did have one more unintended consequence.
It helped one young Air Force Academy cadet decide that he wanted
to fly rescue helicopters. Just a few months prior to the raid, Cadet 3d
Class Rich Comer got to take a ride on an HH-53 when his cadet class
visited Norton AFB, California, as part of its summer training. He sat
on the back ramp of the aircraft as his pilot, Maj Frederic Donohue,
took him and several others on a low-level tour of southern California.
Sitting next to him was a young USAF PJ, SSgt Stu Stanaland, who
bragged that Donohue was “the greatest helicopter pilot in the world!”
Four months later, when the news of the Son Tay mission broke,
Comer read everything he could find about the mission. And when
he discovered that Donahue had flown one of the HH-53s, he decided
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that he would ask to fly rescue helicopters when he was commis-
sioned. His request would be honored, and four and one-half years
later, he would fly on a mission just as dramatic and desperate. With
him on that mission would be Stanaland, now a tech sergeant.”

All and all, though, except for the two terrible losses, SAR activity
in 1970 was much less intense than in previous years. For the year, the
HH-53s logged 54 combat and 23 noncombat saves.*

The new year, 1971, started as several before it had in SEA. Third
ARRG helicopters sat on alert at Da Nang, Udorn, NKP, Ubon, Bien
Hoa (South Vietnam), and intermittently at Dong Ha and Pleiku in
South Vietnam and several sites in Laos depending on operational
requirements. Most alert aircraft were now HH-53s, as the Buffs were
steadily replacing the HH-3s. Jollys also maintained orbits over Laos
and occasionally off the coast of North Vietham when reconnais-
sance aircraft were operating there. Most helicopters and crews were
ready from first light to last light. Unit aircraft were launched for several
SARs in Laos, with the majority occurring near Tchepone, Laos,
where South Vietnamese forces tried to cut the Ho Chi Minh Trail in
February and March."

On 21 July, Jolly Green 54, HH-53C #68-8285, was dispatched into
northwest Laos to recover some “aerospace hardware” The PJ was
hoisted down to attach a sling to the equipment. As he did so, he
heard ground fire and called for extraction. As the hoist was descend-
ing down to him, the load began to slip down the hill, pulling the
helicopter down into the trees. The aircraft commander jettisoned
the load and auxiliary tanks. Regardless, the aircraft settled into the
trees, crashed to the ground, and rolled several times. The crew members
were able to escape, but several were seriously injured. They were re-
covered by a civilian aircraft. The area was considered insecure, and
the aircraft and load were destroyed. In response to this debacle, the
squadron initiated an intensive sling-load training and qualifica-
tion program.*

Over the next several days, the 40th ARRSq moved to NKP and
absorbed its Detachment 1. This allowed the unit to consolidate its
operation at one base and placed it 90 miles closer to the Ho Chi
Minh Trail, the arena of most of its rescues. The unit also shipped its
two oldest HH-53Bs, #66-14431 and #66-14432, back to Hill AFB,
Utah, for use as trainer aircraft.*
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Pave Imp

With the demise of the Pave Star program in 1970, remaining
hopes for a night and adverse-weather recovery system to satisfy the
original SEAOR #114 requirement rested with the LNRS, now called
Pave Imp. Two HH-53Bs in the states and six HH-53Cs scheduled to
be shipped to Thailand would be modified for field testing. However,
one of the aircraft was lost in combat.

The aircraft were modified with the latest iteration of avionics and
AFCS modifications comprised of low-light-level television, infrared
illuminators, a direct viewing device, a television monitor, an auto-
matic approach coupler, an automatic hover coupler, and a hover
trim controller. MAC and the ARRS conducted the initial testing at
Eglin AFB in late 1970. The aircraft in Thailand would be tested after
they arrived. All participants realized that this would only partially
fulfill the requirement initially stated in SEAOR #114.*

Testing at Eglin identified numerous problems with onboard sys-
tems interface and larger logistical support challenges. The field test
was conducted by the crews of the 40th and extended into early 1971.
When enough statistical data were collected, the commander, Lt Col
John Morse, wrote up a final report. It pronounced,

The present configuration of the Pave Imp, HH-53 helicopter will not support
the theater commander’s requirement for a night, all weather rescue vehicle. . . .
The extremely limited terrain avoidance feature that presently exists on the
Pave Imp aircraft could not provide necessary clearance in most areas.

In reviewing all the factors involved it does not appear justified for commit-
ment of the Pave Imp rescue vehicle to an unrestricted operational status at
this time. However, the system should continue to be utilized to the fullest
extent possible within the limits of capabilities. Engineering improvements
and a terrain avoidance system should be provided as quickly as possible. Pro-
tection, ECM and fire support concepts and requirements should also con-
tinue to receive priority consideration.*

General Clay concurred with the finding that Pave Imp did not
satisfy CROC 11-70. However, he did not concur with the recom-
mendation to keep it in-theater and recommended that all Pave Imp
aircraft be returned to the United States and replaced with otherwise
combat-ready machines.

MAC responded with an almost plaintive message requesting re-
consideration. It pointed out that the MAC ROC 19-70 recommended
modifying the Pave Imp aircraft with terrain following/terrain avoid-
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ance (TF/TA) radar and stated that an LNRS HH-53 was scheduled
to be tested with such a radar in January 1972. It further persisted,

The Pave Imp system represents the only [existing] night combat rescue capa-
bility. The system is operational within the limits of VFR [visual flight rules],
permissive environment, and open area. The increased capability provides an
option to effect night rescues on a selective basis with no degradation of the
SAR posture or capability. More importantly, continuing operational experi-
ence is essential to the development of a system satisfying the total require-
ment. Reconsideration of your recommendation to de-modify the aircraft and
PACAF support of the MAC recovery program . . . is requested.*

Seventh Air Force, in reviewing all the messages, concurred with
retention in-theater of the Pave Imp configuration. However, the ap-
proval came with a few “recommendations.” For instance, all equip-
ment modifications should be fully tested prior to deployment to the
theater, and all aircrews should receive their mission training in the
CONUS. Also, in-theater testing would be restricted only to the de-
velopment of tactics and procedures. The bottom line, though, was
that Pave Imp aircraft—as limited as they were—would remain in
SEA and be used where and when they could as the best technology
available. Two HH-53Cs equipped with the LNRS would stand ready
on 45-minute alert at NKP or Ubon.” However, all parties realized
clearly now that for the LNRS to become a fully capable system, it had
to have an improved navigational system tied to a flight director and
computer interface system, TF/TA radar that allowed “blind” flying
to defeat enemy threats while also circumnavigating terrain, and a
terminal location device to swiftly locate a survivor so that the heli-
copter could quickly be brought to a hover over his position.*®

Building upon the lessons learned in both Pave Star and Pave Imp,
the Aeronautical Systems Division at Wright-Patterson awarded a
contract to the Norden Division of United Aircraft Corporation and
Sikorsky in early 1972 to design, build, and install a terrain-following
radar on an HH-53B at Edwards AFB, California. Norden procured
an APQ-141 radar from the US Army and optimized it for the HH-53
while Sikorsky technicians installed it on the aircraft and modified
cockpit displays for its use. The Air Force then tested and evaluated
its use as a night, all-weather rescue vehicle. The new project was
named Pave Low.*
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40th and 37th Aerospace Rescue
and Recovery Squadrons

The commander of the 3d ARRG, Col Warner Britton, was also con-
cerned about the increasing enemy threat posed by radar-controlled
SAM:s and antiaircraft guns. In November he forwarded a request to
Seventh Air Force for radar homing and warning (RHAW) systems
for the HH-53s so that the crews would receive visual and aural warn-
ings when enemy radars were painting (detecting and tracking) or
targeting them. Seventh Air Force approved the request and for-
warded it to MAC as CROC 15-71. In May 1972, the first conversion
kits arrived, and by September all HH-53s in SEA had working
RHAW gear.”

During the year, the 37th ARRSq at Da Nang supported the FOL
at Bien Hoa AB, just north of Saigon, with helicopters and crews for
possible use in the southern regions of the theater. On 25 November
1971, Jolly Greens 70 and 73 launched to recover the crew and pas-
sengers of a US Navy CH-46 shot down 90 miles to the south with 21
people on board. Proceeding to the area at low level to stay out of the
weather, they joined other US Army and Navy helicopters to recover
the survivors. Jolly Green 70 landed at the crash site and recovered 14
persons. The Jolly Greens then proceeded to Binh Thuy AB to drop
them off. While there, the crews of both aircraft inspected their
machines and discovered several small arms hits, none serious. The
two crews then relaunched and headed back to Bien Hoa. En route
Jolly Green 70, HH-53C #68-10366, was shot down by enemy fire.
Jolly Green 73 immediately overflew the crash site and recovered one
of the PJs. A Navy helicopter recovered another enlisted crew member,
but the rest of the crew had been killed.”!

In December, 40th crews at NKP were scrambled to rescue an F-
105G crew (Ashcan 01) and F-4 crew (Gunfighter 82) downed near
Mu Gia Pass and an F-4 crew (Falcon 74) downed in northeastern
Laos. All missions were long, involved, and dangerous and tasked the
crews and machines to the limit. As a result of their efforts and the
efforts of supporting A-1s and FACs, one man from the F-105 and
both members of each of the F-4s were recovered and sent home.

However, those successes were not just blind luck. They were the
result of some other improvements made to rescue forces in general
in the theater. When the 40th was moved to NKP, it was then based
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Courtesy Air Force Historical Research Agency

Satisfied customer. 1st Lt Woody Bergeron after being rescued from Mu Gia
Pass, Laos, in December 1969.

with several other key and developing components of the overall SAR
force. The 1st Special Operations Squadron (SOS), the remaining
USAF A-1 unit, was also stationed there. Its primary mission was SAR
support, and it kept several aircraft on alert at all times for SAR tasking.

The 3d ARRG had a command and control center there, call sign
Joker, which provided critical command and control and liaison for
the various SAR forces. Joker had an intelligence section, and during
1971, it established a critical intelligence link to Task Force Alpha
(TFA), also located at NKP. TFA commanded and controlled all of
the sensors implanted along the Ho Chi Minh Trail and other areas of
SEA. The data that it was collecting could be very useful in real time
for SAR missions. As missions occurred, Joker began asking TFA for
data, which it then began passing out to the rescue and support
squadrons and/or briefing directly to the crews as they prepared for
their missions. Additionally, Joker procured secure radios, giving
TFA the capability to pass intelligence by voice via secure communi-
cations to the aircrews in their aircraft, which had compatible equip-
ment. This node was in full bloom for the December SARs.
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Also stationed at NKP was the 23d TASS. This FAC unit cur-
rently flew the OV-10 and patrolled over large sections of Laos and
Cambodia. Like all FAC units, its pilots were able to initiate and sup-
port SARs as a basic skill. Recently, though, 15 of its OV-10s had been
highly modified with some new and exciting technology. The aircraft
were equipped with the Pave Spot, an optical system that the weapons
systems operator (WSO) in the backseat ran. It was designed to pro-
vide magnification for better visual reconnaissance along the Ho Chi
Minh Trail. Built into the Pave Spot was a laser designation system
that allowed the WSO to illuminate a target with an energy beam so
that a laser-guided bomb (LGB) could track the beam to the desig-
nated target. This system was proving to be extremely useful against
trucks and supplies along the trail. It was also effective for destroying
antiaircraft guns, something of great use in SARs.*

Additionally, the 15 OV-10s were equipped with a long-range aid
to navigation (LORAN) system, a precise (for its day) navigational
device integrated into the Pave Spot system. When a target was desig-
nated on the ground with a laser beam, the crew would get a LORAN
readout on its exact location, which could be expressed in either a
military grid system or geographical coordinates. Those coordinates
could be passed to another LORAN-equipped aircraft. That aircraft
could then be flown to that point to drop bombs or cluster bomb
units (CBU) on the position through the weather with reasonable
accuracy. These CBUs could also be area-denial ordnance that could
protect the survivor for a period of time until the rescue forces
could arrive.

If the delivering aircraft was dropping a bomb capable of being
guided by the laser beam from the OV-10, the LGB could be dropped
through the weather and then guided to the target by the laser desig-
nator on the “Pave Nail” OV-10s, as they came to be called. The use of
a laser/LORAN combined system proved an effective way to deliver
bombs through the weather, even for precision delivery, and to de-
stroy antiaircraft guns.

Beyond this, though, it did not take the crews long to realize the
value of the laser/LORAN combination not only in SAR situations for
finding and pinpointing survivors but also for leading non-LORAN-
equipped aircraft at least to the area of the survivor, where they could
then use their own limited navigational systems. Effectively, this
meant that the Pave Nail could provide the precision navigation that
was lacking on the LNRS aircraft. While not the optimum solution,
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certainly, this capability was a definite battlefield expedient until the
HH-53s could be equipped with LORAN or some other long-range
precision navigational device.”

Very soon, young officers from the various squadrons at NKP were
holding informal conferences to compare tactics and to explore how
these new technological advances could be used in the SAR arena.
Such extemporaneous meetings led to many “bar-napkin agree-
ments” among the participants as they jotted down their ideas in the
various unit “hootch bars.” The Nails proposed that the Pave Nail air-
craft should be called in early in any SAR situation to quickly deter-
mine the exact survivor position. They even developed a procedure
whereby in bad weather that prevented visual search, they could use
a collection of automatic-direction-finding cuts taken from a survi-
vor’s radio using precisely recorded LORAN positions to calculate a
location within 1,000 meters—accurate enough to enable SAR op-
erations in instrument flight rule (IFR) conditions. The crews then
used three-dimensional tactical maps of the area and literally
planned a best approach to the survivor’s location through the
weather, which could then be used by the Jolly Green crew in a Pave
Imp-equipped aircraft.

The after action report written for the Ashcan 01 SAR mission ex-
plained how this procedure was accomplished to recover the one survivor:

The SAR [task force] arrived back at the scene at [5:45 a.m.] . . . and awaited
first light. Major [Ken] Ernest’s crew in Jolly Green 30 (Jolly Low) secured a
Doppler fix [determined by a Pave Nail] from over the survivor’s position to
aid in returning to him and . . . descended through a hole in the clouds and
began searching. Beginning his run-in to Ashcan 01[A] from about two miles
southwest, Major Ernest was IFR, and required assistance in locating the sur-
vivor. The assistance was provided by a Sandy [A-1] and Pave-Nail.**

The Jolly crew members spotted the body of the F-105G WSO, but
he was clearly dead. No recovery attempt was made. Instead, they
overflew him to get the pilot. The report continued to say that “the
coordination between the Jolly, the Pave-Nail, and the Sandy resumed
as Jolly Green 30 continued to inch its way toward the [pilot] until a
hover was established over [the pilot]. Approximately one hour had
been spent in mostly IFR weather” The survivor then spotted them.
He recalled, “I could see the penetrator with the PJs coming down,
and I could see the bottom of the helicopter, but the top of it was in
the clouds. I thought that the chopper pilot must be having one
helluva tough time trying to hover there, with the gusty wind, and
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him just about IFR. Anyway, they got me on the penetrator and pulled
me aboard”>

These new procedures were used in varying combination a week
later to recover the crews from Gunfighter 82 and Falcon 74. Drawing
upon intelligence provided through Joker, the laser/LORAN combi-
nation on the Pave Nails was used effectively to pummel enemy forces
in IFR conditions. Then the precision navigation capability of the sys-
tem was used to help steer the SAR task forces to the SAR areas and
establish the necessary Doppler reference for the HH-53 to find and
recover the survivors. This was truly unexpected value added to the
SAR team. It was also testimony to the inventiveness and creativity of
young aircrews from the various squadrons who were able to take
new technology designed for specific purposes and then use it in in-
novative ways. For the HH-53 crews, these missions showed that the
LNRS system, while clearly recognized as a limited tool, could still be
used in unforeseen ways to effect successful recoveries, even when
facing stiff enemy opposition. The combination of the powerful H-53
heavy-lift helicopter and evolving technology was a potentially po-
tent mix, especially if it was further combined with eager and smart
young operators who would push the technology well beyond in-
tended uses and limits.

All of this was captured by the NKP wing commander, Col Jack
Robinson, who wrote directly to the Seventh Air Force commander,
now Gen John Lavelle, of these amazing events:

Recent introduction of sophisticated navigation and ordnance delivery sys-
tems designed for IFR conditions . . . have major implications for USAF rescue
capabilities.

... The PAVENAIL can lead the helicopter directly over the survivor and
provide a zero reference for the Jolly’s Doppler navigation system. This tech-
nique permitted the rescue of Ashcan 01[A] . .. in IFR conditions, and the
PAVE IMP instrumentation proved invaluable in this situation.

... TFA sensor monitoring provided real-time targeting of traffic attempting
to move through the route structure into the survivor’s location.*

As the year ended, the 3d ARRG announced plans to reduce the
40th ARRSq from 10 to eight aircraft and the 37th from eight to five
as part of the overall withdrawal of USAF assets from SEA. For the
year, 3d ARRG crews conducted 149 combat saves and 109 noncom-
bat saves. The numbers were no longer presented by aircraft type.
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Several of the noncombat events were medevac missions conducted
with the Pave Imp aircraft in remote locations.”

Just a few days into the new year, 1st Lt Steve Connelly reported to the
40th as a new copilot. After graduating from the Air Force Academy in
June 1970, he attended undergraduate helicopter training (UHT)
with the US Army at Fort Wolters, Texas. This was a new program
designed to address the overall USAF shortage of helicopter pilots
caused by the steady attrition of now eight years of continuous com-
bat in SEA. Heretofore, all USAF helicopter pilots attended the stan-
dard fixed-wing undergraduate pilot training and then, at some later
point, were transitioned to rotary-wing assignments. As an expedient,
the USAF decided to direct young officers through the US Army
UHT program, and Connelly was one of the first.

Courtesy Col Steve Connelly, USAF, Retired

Capt Ben Orrell and 1st Lt Steve Connelly with the 40th ARRSq at Nakhon
Phanom AB, Thailand, in 1972

After completing his training at Fort Wolters, Connelly reported
to the 1550th Aircrew Training and Test Wing (ATTW) at Hill AFB,
where he received some Air Force-specific training and his pilot
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wings. Then he entered the HH-53 qualification course for eventual
assignment to the 40th ARRSq at NKP. His “stick buddy”—the fellow
student he was paired with—was Capt Mark Schibler.

Schibler was a highly experienced helicopter pilot. He had been
commissioned in 1962 through the Reserve Officer Training Corps
(ROTC) program at the University of Oregon. After pilot training at
Williams AFB, near Phoenix, Arizona, he was assigned to helicopters
and flew the H-43 at several locations including Bien Hoa AB and
Clark AB, the Philippines, before receiving his orders to the HH-53
and a second combat tour.®®

Partway through the course, maintenance problems limited avail-
able training sorties. The two pilots and an instructor pilot (IP) were
farmed out to Hamilton AFB, California, to accomplish a portion of
their training with the 41st ARRSq. In late December, though, the 40th
ARRSq needed pilots, and the 1550th ATTW was directed to send its
two NKP-bound students who were furthest through the course on to
NKP to complete their training there with the 40th. Connelly and
Schibler packed their bags and caught MAC flights to NKP.

Arriving there a few days later, Connelly was a bit overwhelmed.
With barely 30 hours in the aircraft and still learning the systems and
basic flight characteristics of the aircraft, he was paired with Capt
Dave Pannabecker, an experienced IP, and placed on the flight schedule.
He also tried to learn all he could from the “older” experienced pilots.
He remembers, “I was pretty clueless; I was still learning the 53 and
understanding how that whole package worked. . .. The Nails and the
Sandys . . . the guys like [Dale] Stovall and Ben Orrell and Lou Grant
were all captains [and] just seemed to me like they knew everything,
while I was struggling to find my way to first base”

He also encountered a bias for which he was not prepared. He, 1st
Lt Jim Casey, and 1st Lt Brian McDowell—the first UHT graduates to
arrive at NKP—immediately sensed resentment that they were some-
how not “real” pilots but products of inferior Army training. The
three of them became very protective of each other and formed an
informal copilots union for mutual support. Connelly recalls that
“the copilots union was the low-life, bottom-feeding vermin that
hadn’t been to pilot training. . . . They were undergraduate helicopter
Army-trained guys who knew how to hover but weren't real pilots.
We were all second-class citizens. . . . We were the first ones over
there. . . . And we turned out to be pretty good copilots, and over
time, it was dispelled, but [initially] we were clearly second class”®
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Regardless, they were there and learned about combat flying within
the maelstrom of what would turn out to be some of the heaviest
fighting of the entire war.

Captain Schibler arrived a few days after Conne