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The C-119J Flying Boxcars assigned to the 6593d in 1959 at Hickam AFB./Photo provided by Charles Dorigan

When our squadron was formed, we had to use the C-119 because they were the ones flown during
Grand Union. The C-119 wasn't a bad airplane. We had terrific maintenance and never lost a C-119. We
wanted to transition to the C-130. The C-130 could go faster, higher, and further.

The C-130 could take off with a maximum fuel load with no problem. In fact, we used to always go with
max fuel loads. No sweat. It had four engines. The C-130 is a great airplane. | loved that airplane. | have
about 3,500 hours of flight time in it. The C-130 was a very, very excellent platform for the job that we were
using it for. It was my very favorite airplane in the military.

We went to Marietta, Georgia, and picked up a C-130 from Lockheed. They also grabbed C-130Bs from
other commands. | think it was Troop Carrier Command. The airplanes were given to us, because we had
the highest priority in the United States at that time. We carried a letter that said, “Department of Defense,
Priority Number One!They sent the airplanes back to Robins AFB in Georgia and Lockheed was involved.
Lockheed went to Robins AFB and said, “OK, we need these airplanes modified.”

In 1959, Capt Ed Mosher accepted a job to go back to Edwards AFB and qualify the C-130 for capsule
recovery. We needed a bigger recovery airplane with more speed, etc. Ed came to me and asked, “Do
you want to go with me?”| said, “I'd love to” When we got there, we were on temporary duty (TDY). Then
we became a permanent, detached unit, OL-1 of the 6594th Aerospace Test Wing. The unit included Ed
Mosher, Jack Parker, Floyd Barrow, two navigators, about twenty enlisted personnel, and me. Because we
were a detached unit, | never had one additional duty nor did my enlisted personnel, never once. It was
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great. We had a C-119, a C-130A and a C-130B. | got checked out as an aircraft commander in 1959 at
Edwards, not in Hawaii.

| went back to Edwards for four years. | loved it. It was the greatest four years of my life. | was single for
many years there. To me, Edwards was just the most exciting time of my life. | had a chance to work on the
satellite recovery project, develop the aircraft, and work with Lockheed and All American Engineering. It
was super, just great.

We went into a flight test program at Edwards. We were running tests all the time, constantly. We went
to a briefing and Lockheed told us what they wanted. We laid out the flight test with our men and the
people involved, set it up, and then we'd go do it. If it required Edwards, we'd contact the people who ran
the range, telemetry, radar, etc. It continued that way the four years | was based there, and | am sure it was
the same for as long as it continued operating at Edwards.

Most of our flight testing was done at Edwards, depending on the project we were running. Sometimes
we were at other areas, but it all depended on what the test was. We worked out of different places: the
Salton Sea Navy Test Range, California, the Point Mugu Naval Air Weapons Station, California, the White
Sands Missile Range, New Mexico, and the China Lake Naval Air Weapons Station, California.

Originally, we were qualifying a C-130A #53-3131, which had been used for testing at Edwards AFB.
When we got the airplane, it had a lot of hours on it, and it had been much abused. Number 53-3131 was
a good airplane. We were using the same recovery gear in the C-130A that the C-119s had out in Hawaii.
It was an upgrade, because a C-130 was faster and could pick up heavier capsules.

Aircrew members of OL-1 with their C-130A at Edwards AFB about 1960. Left to right: (kneeling)

Capt Edward Mosher, Tst Lt Donald Curtin and TSgt Frank Kenyon (standing) TSgt Billy Hendon,

A1C Walter Johnson, A1C Charles Dorigan, SSgt Lawrence Bradley, and SSgt William Culpepper.
/Photo credit: USAF
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JC-130B during a parachute recovery flight test at Edwards AFB, circa 1960./Photo credit: USAF

We went through C-130B models. The JC-130B was capable of picking up a 3,000-pound capsule. We
did satellite recovery testing with 30-pound capsules or less to 3,000-pound capsules with the JC-130B
models. | flew the C-130A, the C-130B, the C-130E, and the C-130H. I flew four of them. | loved that airplane.
To this day, | would love to fly a C-130.

‘I flew the C-130A, the C-130B, the C-130F, and the C-130H. | flew four of them.
I'loved that airplane. To this day, | would love to fly a C-130."

They totally modified the C-130s. They put a whole new capsule recovery hydraulic system into them,
because we had to go up to a 3,000-pound capsule. The system had to be completely redesigned and All
American built that one too. All American was good at what they did. They did a good job of designing
and installing the hydraulics into the JC-130. We put extra hydraulic pumps on every engine and a whole
new system in the C-130. The original C-130 had four hydraulic pumps, one in each engine. The JC-130
had four additional pumps to run the parachute recovery dolly. You had two separate hydraulic systems.
When they went to that, the winch was now capable of doing so many things. They had to design it
completely different with a stainless steel trough that ran down the middle of the dolly.

The copilot had four switches by his side for the recovery hydraulic system. Unless we were goingtodo a
recovery, you turned the switches off to depressurize the recovery hydraulic system. When you were going
into the recovery mode, you snapped those switches on. Now you had eight hydraulic pumps running,
the ones for the aircraft’s systems and the ones for the recovery system. That's the way it operated.
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While | was at Edwards, we ran every recovery aircraft that went to Hawaii through a complete test
program for satellite recovery, except the JC-130Hs. They were tested while | was in Vietnam. We brought
the JC-130 back to Edwards AFB and kept it for about a month to run it through. We checked every system
in the aircraft to make sure it had no problems. We kept them for awhile at Edwards, so we could make
sure there were no leaks in the systems, make sure the recovery gear worked, and make sure the ECM gear
worked properly. We kept the airplanes there and then we ferried them out to Hawaii.

The aircrews were also tasked to recover telemetry capsules from ships. The process of recovering
a capsule was more detailed than merely snatching a parachute in midair and reeling it in. Curtin
explains the roles and functions that all worked together to retrieve a capsule.

When they started doing Discoverer launches, a telemetry ship sat on the equator to track the Vandenberg
launches. One of our missions out of Edwards was to pick up the data capsule off the ship and return it
to Vandenberg. We used to do that constantly out of Edwards. The C-119 at Edwards flew down to North
Island Naval Air Station, California to refuel. From there you'd go down just about to the equator, and
make a pickup off the fantail of the ship.

The capsule was attached to a recovery line that went between the ship and its sea anchor. The rear
of the ship had a pole that stuck up about 30 feet in the air, and there was a sea anchor about 100 feet
behind the ship. A recovery line with about five loops in it was stretched between the pole on the ship
and the sea anchor. The capsule was on the ship, next to the pole, and it was attached to this recovery line.
The capsule was very light.

The way we were originally doing it, we flew in about 30 feet off the water with a single recovery pole
hanging below the left side of the C-119.The recovery pole had a hook on it. With just a single line on the
capsule, we came in with our radio altimeter set for 30 feet. The recovery line was out far enough that we
were 50 feet away from the back of the ship when we went over it. With the back end of the ship going
up and down, you'd try to adjust the aircraft. The fun part was trying to judge your up and down motion
with the ship’s up and down motion. You were pushing and pulling on the yoke. You hooked into the
ship’s recovery line with the airplane pole, snatched the capsule with the telemetry data in it, and pulled
it onboard the airplane. Once in awhile the wing tip might go over the deck, but we were still way above
the deck, so it didn't scare anybody. They were used to us. It was kind of fun. Later on, we used the C-130,
which was much better. It had a much longer range.

They revised the system and the ships started using a balloon. Then we used our full recovery rig. The
balloon had banding straps around it, and it was reinforced to take the full impact of the recovery system,
the same as a parachute. The balloon was raised about 35 to 40 feet above the ship and we came in. That
was easy. Now all you were doing was just hitting the balloon, going right through it, and snatching the
capsule right off the back of the ship. That was it.

Inabout 1962, they had a telemetry ship north of Hawaii for some strange reason. At that time, it was part
of Corona. They sent me out of Edwards with JC-130B #57-0526. The ship had some special information
they wanted, and the ship was maybe 150 miles, 200 miles from the Hawaiian Islands. | think the space
capsule had already been recovered, because we were sent to Hawaii to strictly just get the data.

The weather was terrible. The operations officer, Maj Gene Jones, wanted me to go make the pickup, but
the ship said the weather was crummy. The ceiling was less than 400 feet. | said,“l can’t do it. Can you send
one of your crews?” He wouldn't do that either. So the ship started towards California. We stayed around
in Hawaii for the mission. So, the next day Hickam’s recovery control unit tried to send us again, but the
weather was still terrible, so | refused.
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Two JC-130 loadmasters with the recovery dolly between them, circa 1966./Photo credit: USAF

We started back to Los Angeles. | had Capt Romain Fruge out of the Los Angeles Air Force Station (AFS)
onboard as a passenger. They called us en route on high frequency radio out of the Recovery Control
Group at Hickam. They said, “The ship reports the weather is clear. Would you go in and do a pickup?”
By this time, we were halfway across the Pacific. We were 1,000 miles from each coast and the ship was
about halfway between California and Hawaii. We said, “Sure. The weather is good.” We went to the ship’s
frequency. We talked to the ship and they said, “Come on in and we’ll put the telemetry data up for you.”
So, the ship put their sea anchor out, and we descended from 29,000 feet and made a data pickup. We
took the package to either Sunnyvale or Vandenberg, dropped it off, and then we went home to Edwards.

It was an interesting trip.

In the beginning, the ship data pickups were near Hawaii. As far as | know, I'm the only one who ever
made a mid-ocean data pickup between Hawaii and the mainland. Edwards-based people were the only
ones that ever made the ship data capsule pickups south of Vandenberg.

The difference between the C-119J and the JC-130 recovery equipment was the hydraulics system. The
JC-130B dolly was driven by a hydraulic system installed at Robins AFB. The winch operator in the JC-130
drove the dolly back, hydraulically and electronically, and put it into position for a recovery. He had total
control over it. We flew depressurized when we were making a recovery.

Prior to a recovery, the winch operator had to know the weight of the capsule. He had to prepare the
recovery system ahead of time with the package weight in order to set the proper tension on the winch.
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The winch operator adjusted the settings to the winch, so maybe 120 feet of line would payout. The dolly
was capable of recovering 30 to 3,000-pound capsules. If the capsule weighed 150 pounds, the winch
operator probably set it to 180 feet. The slack in the recovery line allowed the package to slow down, and
then the winch operator just reeled the parachute in with the winch. The winch was set up like an inertial
reel with a brake on it. If the winch operator set too high a tension on the winch, you tore through the
parachute, because the parachute stopped too quickly after you snagged it. The parachute would have
been gone. You also did not want the winch brakes set too loose, because you lost the line.

The pole handlers prepared the recovery gear for its operational mode. First they prepared the recovery
rig while the 34-foot poles, the line and attached hooks were still inside the airplane. They attached the
recovery pole hooks to the spring clip on their ends. The pole hooks had three prongs. The two hooks in
the center of the recovery line had four prongs. Once the pole handlers put the hooks on the poles, the
winch operator did the rest.

When the dolly was ready to be deployed, it was all done electronically and hydraulically by the winch
operator. There were tracks bolted into the floor and the hydraulics drove the dolly along the tracks. The
hydraulics system also lowered and raised the poles. The dolly went back and it went down. The winch
operator could lower the poles about 40 degrees, hydraulically and electrically, while getting them into
position.

The capsules had different weights. The C-119s worked with 30 to 200-pound capsules. The heaviest
capsule | ever recovered weighed 3,000 pounds. We dropped the 3,000-pound capsule from an Edwards
JC-130. | believe it was #53-3129. Then it was recovered with JC-130 #57-0526. We used an extraction

A parachute recovery rig (poles, line, and hooks) suspended below the rear of a JC-130 preparing to recover
a parachute./Photo credit: USAF
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parachute during those recoveries. This was normal in an aerial delivery system. They installed rollers on
the cargo deck of the C-130, tied the package down, and when it was time to release the 3,000-pound
capsule out of the airplane, they removed the restraints. The extraction parachute pulled the package
from the back of the aircraft.

The parachute that held the capsule was designed to descend at about the same rate as the smaller ones.
Every capsule, regardless of its weight, was designed to descend at about the same rate of speed, so the
parachute was designed accordingly. You didn’t hook into the main canopy when the JC-130 recovered it.
The main canopy had to be very large to support a capsule that huge. There was a smaller 25-foot drogue
canopy above the main parachute. Of course, it had reinforced cable all the way down to support 3,000
pounds, and we only hooked into the drogue on top.

The aircraft recovery line paid out like a fishing line. I'm not a fisherman, but if you throw out the line, it
goes out and stops, and then you use your reel. You hooked into the parachute, and when the capsule got
up to the dolly, they raised the poles and brought the whole dolly inside. That was it. We'd close the ramp
and cargo door, re-pressurize the airplane, and zoom for home. It was very simple.

There was a fluid process to each mission. Curtin discusses what happened during a successful
mission, from the initial briefings to the capsule’s delivery. In addition to the plane’s crew, there
were several other entities that played essential roles in the Discoverer program. It was very much
a team effort.

When there was a Discoverer/Corona launch out of Vandenberg AFB California, our mission control went
on alert at our group headquarters. Somebody in the flight operations office (which | did later and enjoyed
thoroughly) was given the primary control and they went down to our ops room. You were constantly
pumped information from the Satellite Control Facility at Sunnyvale, California. You watched a map and
kept track of where the satellite was, and you'd be told which orbit they intended to bring it in on.

Then you'd get your orders. They told the C-119 aircrews what time to start their engines and get in
position, what time they were supposed to take off, and where they were supposed to go. They just said,
“Here’s the project. Synchronize your watches. Here's where the capsule is expected to come in. Go to
your stations. Take off.” Originally, we sent eight C-119s when they first started the Discoverer recoveries.
They later sent nine after they acquired another one.

Sunnyvale tried to maneuver the capsules so they'd come out of the atmosphere just south of Hawaii.
Sometimes they came out north, but mostly just south of Hawaii. That’s where we wanted the package to
be. There was less aircraft traffic south of Hawaii. When they wanted to trigger the capsule to come out of
space, Sunnyvale had to signal the Agena/Discoverer satellite the orbit before.

When they started doing some of the first Discoverer launches, they sent a U-2 out of Edwards to Hawaii to
provide data for the program. They used one of the two-seater U-2s that had Electronic Countermeasures
(ECM) gear. The U-2 was supported by a B-47. The U-2 flew over Hawaii at high altitudes to help track the
package. The U-2 did not talk to us recovery pilots; we were not on the same frequency. The U-2 collected
data for Sunnyvale. From about Discoverer 16 on, the capsule recovery program started becoming so
efficient they stopped using the U-2s. We also used RC-121 Warning Star aircraft in the early launches, and
we had a helicopter squadron.

The C-119s were in predetermined positions and we waited until we picked up a signal from the capsule.
The Discoverer packages had a beacon onboard. The capsule started sending its signal right after the
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C-119J loadmasters recovering a training parachute and payload
in 1959. Left to right: MSgt William Ramsey, A3C Donald Brown
(standing), and SSgt Lawrence Bradley./Photo credit: USAF

Discoverer 26 being recovered in 1961 by a C-119 flown by
Capt Jack Wilson./Photo credit: USAF
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Agena ejected it. The capsule had a signal on it that even the C-119s had the capability of picking up. Our
navigator could pick it up once it started transmitting, and we had a special Aerial Direction Finder (ADF)
up in the cockpit. He could put the signal on there and a needle pointed directly to where the package
was. The minute the C-119s picked up the signal, two or three of them headed for the capsule.

If the aircrew was sharp, they could see the parachutes at 40,000 to 45,000 feet. You could see the
package coming in, because you knew where to look. You knew where the ADF needle was pointing. You
could see the parachutes with no problem. The parachutes were orange and white. The capsule recovery
parachute wasn't a regular parachute like a person jumps out of an airplane with. It had extra banding
straps, 6 inches apart, all the way up to the canopy, and they were reinforced fabric.

The C-119s recovered the capsule when it got down to 15,000 to 16,000 feet. If a parachute was in front
of you, the weather was good, and the capsule was doing well, your recovery was just a matter of lining
up the parachute. It was like taxiing an aircraft. You put the airplane so your nose wheel is going down
the center of the taxiway. In the left seat, the centerline is by your right leg. It was the same thing with
catching a parachute. The only difference is it helped to have a horizon. You put the top of the parachute
on the horizon, and you just kept descending at 1,500 feet a minute. It was up to your copilot to keep
you informed of your altitude, airspeed, and your rate of descent. That's all you wanted to hear. You were
descending nose-down, and you were not looking at anything except the parachute.

The C-119 recovery poles were just a little more apart than the width of the canopy, which was
approximately 25 feet wide. So, when you hooked into the parachute with a pole hook or a line hook,
you'd catch one of the straps. You'd tear through the parachute silk of course, but you'd hook into the
strap. The winch payed out the line and picked up the package. Payout is the amount of rope that you
wanted the winch to release after the parachute was snared by the rope.

Then the parachute was reeled onboard, and they closed the back end of the airplane. The parachute
was never removed from the capsule. They wanted to see the complete package. Everything was put into
a steel drum and it was sealed. We then took the capsule back to Hickam. It was a very good system and
was that simple. It wasn't very difficult to do. If you had a good horizon, you had no problem, whatsoever.
It was very easy, extremely simple.

The primary recovery aircraft assignment was rotated every mission. They went through the squadron
and took turns. There would be a primary aircraft and a secondary aircraft. If the package came in where it
was supposed to, the primary aircraft had the priority to recover it. He was allowed two passes. If he didn't
catch the parachute after the second pass, the backup airplane could make approaches.

The Discoverer 13 capsule splashed down in the Pacific Ocean on August 11, 1960 and was
recovered by a Navy diver and helicopter. After the capsule was brought to Hawaii, Curtin and
his C-130 aircrew flew the capsule from Hickam AFB to Washington, D.C. Curtain describes the
flight when he transported the historic Discoverer 13 capsule.

Quite often we were given a mission out of Edwards to go to Hickam and be there waiting when the
Discoverer/Corona package arrived. We'd load the capsule aboard our airplane, and take off for Sunnyvale.
That was the way it was done. | did a lot of flying back and forth to Hawaii, many, many, many times.

The first satellite capsule, Discoverer 13, was recovered from orbit on August 11, 1960. That capsule
was recovered in the sea by a ship, because the capsule came in a little bit long and the recovery aircraft
couldn’t catch up with it. Col Charles “Moose” Mathison went over to the ship in a helicopter to recover
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Col Charles Mathison (squatting) with the Discoverer 13 capsule (within the metal
container) upon its arrival to Hickam AFB in a Navy helicopter on August 12, 1960.
/Photo credit: USAF
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Col Mathison (left) and Capt Edward Mosher carrying Capt Curtin was the copilot of this C-130A that transported
Discoverer 13 to a C-130A that would fly it from Hickam AFB Discoverer 13 from Hickam AFB to Washington, D.C.
on August 12, 1960./Photo credit: USAF /Photo credit: USAF
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The Discoverer 13 capsule being opened at Sunnyvale. Col Mathison (wearing the hat) is pictured in this photo of the
/Photo credit: USAF Discoverer 13 capsule being opened./Photo credit: USAF

The Discoverer 13 capsule when it was delivered to Andrews AFB in a C-130A
copiloted by Capt Curtin on August 13, 1960, left to right: Lt Gen Bernard Schriever,
Gen Thomas White, and Col Mathison./Photo credit: USAF
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The Discoverer 13 capsule at the White House on August 15, 1960, left to right: President Eisenhower, Gen White, and
Col Mathison./Photo credit: USAF

the capsule. It is my understanding that Col Mathison actually unsnapped his 45-caliber pistol holster
and threatened the captain of the ship to give him “his” capsule, which the captain did.' The capsule was
in a drum-type container, and it was brought to Hickam AFB where it was loaded onboard our C-130A
#53-3131.

| was the copilot flying for Capt Edward Mosher. Col Mathison arrived so we got our clearance and took
off. We filed for San Francisco, but we knew we were going to divert to Moffett Naval Air Station near
Sunnyvale. About halfway through the flight, SSgt Hansel Doug Stinnett came up to the cockpit and said,
“Capt Mosher, you've got to see what'’s going on back there!” Capt Mosher turned to me and said, “Don, go
see what's going on.” So, | went back to the rear of the airplane.

| went down to the bottom of the stairs. | looked at the back of the airplane and said, “Oh, my God."| got
back upstairs to the cockpit just as quickly as | could. Col Mathison never saw me. | told the commander,
“Ed, you will not believe what I've just seen. Col Mathison has the Discoverer parachute strung from one
end of the airplane to the other. He's got the space capsule open, and he took the parts out of it Ed said,

1 Several of the 6593d veterans and other veterans who participated in Discoverer 13 (met by the editor) heard that Col Mathison threatened
the captain of the Haiti Victory in order to gain possession of the Discoverer 13 capsule. The editor did not find any official proof of this. In a 2008
interview, Col Mathison said the captain wanted his ship to deliver the capsule to the shore, but he relinquished the capsule, without being physically
threatened, when Col Mathison insisted on flying it to Hickam AFB.
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“Oh my God. What's going to happen when we get to Sunnyvale?”| said, “l don’t even want to know, if it's
alright with you!” Just before we arrived at Sunnyvale, Col Mathison took everything and dumped it back
into the container and resealed it. Nothing was put back where it was supposed to be.

Even though we had filed for San Francisco Airport, the media figured we were going directly to Moffett.
When we landed, of course, flashbulbs were going off like crazy. The package was removed then taken
over to Lockheed at Sunnyvale. It didn’t involve us so much as it involved removing the capsule from the
back of the aircraft. It was a very interesting time.

We sat there for two or three hours waiting for them to bring back the capsule to take to Andrews AFB,
Maryland. When Lockheed saw the container, they did not know what had happened until they opened it
up. They were just completely dumbfounded. Lockheed almost lost their collective minds and could not
understand why the colonel did it. | do not blame them, because there was no reason for that container to
be opened. It should have been left closed. Col Mathison was his own person, that’s all. I'm not criticizing
the man.

Anyway, we sat around for about two hours while Lockheed finally got their pieces out of the capsule.
They gave us back the Discoverer capsule with a flag inside of it to take to Andrews AFB. This was all
nonstop. We went for over forty-eight hours without getting any sleep. It was a long day, a long night, and
we eventually got to Andrews.

As we were taxiing into Andrews, Col Mathison insisted on sitting in the left seat of the aircraft. The
aircraft commander, Edward Mosher, told me to get out of my seat, and Ed took over the right seat. He
told the colonel not to touch anything, and Ed taxied the airplane in and parked it. Col Mathison saluted
Gen Schriever and gave him the capsule. There was an American flag inside of it supposedly, and it was
presented to President Eisenhower.

We stayed a couple of days at Andrews, got some rest, and we went back to Edwards. It was a very
interesting experience. What can | say? | didn't see the Discoverer capsule again until it was displayed in
the Smithsonian Institute. | have seen it many times.

Curtin’s C-130 flew south of Hawaii to provide top cover to the floating Discoverer 15 capsule.
He briefly discusses their role in the mission and the unfortunate loss of the capsule.

When | was based at Edwards, sometimes we'd go over to Hawaii and fly satellite recovery missions. We
qualified the C-130A #53-3131 to recover a capsule up to 200 pounds. Once we qualified it, they started
sending us over to Hawaii to fly missions. We started flying the missions in the C-130, and they still had the
C-119s. We used to fly top cover; they called it “downrange.”We would be the furthest aircraft downrange,
because we could go faster and higher than the C-119s, but we never made an actual Discoverer recovery.

| can still remember Discoverer 15 on September 15, 1960 like it was yesterday. The day before that
mission, we'd taken off early in the morning from Travis AFB. During the mission, they told us that the
capsule came in long. Discoverer 15 didn't land where it was supposed to. It was discovered by an air/
sea rescue C-54 that picked up the beacon. The capsule was in the water down near Christmas Island. We
went south in our C-130, because the C-119s couldn’t make it. The C-54 was there when we arrived.

The commander of the C-54 happened to be the head of the air/sea rescue operations, a lieutenant
colonel whose name | don't remember, who was talking over the radio to our Recovery Control Group
commander, Lt Col Teuvo “Gus” Ahola. He asked Col Ahola if he could put his frogmen into the water and
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put the capsule in a rubber raft. The capsule had a salt plug. | forget how long the capsule salt plug was
good for, but we knew it was eventually going to sink. The commander was asking, “How long are my
people going to be in the water?”We were going to put a top cover over them; in other words, an airplane
would constantly be overhead while they were in the water. They had a ship that could have arrived in
ten or eleven hours.

We were circling the capsule for at least four hours. We put about eight hours on the airplane, and we
were getting a little short of fuel. We couldn’t make it all the way back to Honolulu, so we had to go to
Christmas Island to get some fuel. We went over there and got fuel and they fed us. They were very nice to
us, very pleasant people. Unfortunately, the decision to deploy the air/sea rescue men into the water was
not made in time to save the capsule. The capsule sank and it was gone forever.

Curtin remembers a few stories that demonstrate the challenges he and his crew faced. Be it day
or night, in the rain, or equipment malfunction, the 6593d Squadron rose to the occasion. He
proudly reflects on their efforts and teamwork with heartfelt gratitude and admiration.

It was very difficult to make a recovery at night. The darkness made it very difficult. They had to put a
light on top of the parachute so you could see it. That parachute was extremely difficult to hit if you didn't
have a moon or a horizon. We didn’t do many night recoveries, fortunately. Thank God. I'm talking about
recoveries for another program, not the Discoverer/Corona program.

Aerial recoveries in a rain shower were no problem. You still needed some kind of a horizon. Real heavy
rain would be very difficult.

If a capsule landed in the water and somebody could get to it, they put the capsule on a raft with a 15-
foot pole. We flew flight tests where you'd fly in with what they called a “bare rope.” You'd set the radio
altimeter on the airplane for 30 feet, which gave you just enough room for the aircraft poles to clear the
water. You'd fly in, hit the raft hook with the recovery line on the capsule, and snatched the capsule. In this
case, it was a practice capsule.

During a test in 1961, we were flying our assigned JC-130B #57-0526 out of Edwards AFB. We flew to
the Salton Sea to see if we could pick this 2,000-pound capsule up out of the water. We could see it
floating about 15 feet from the recovery hook on a raft. So, we set the radio altimeter to 30 feet, and | flew
across the water at about 125 knots indicated. You had to rotate the airplane just before the raft hook
disappeared under the nose, so you could be climbing as the recovery gear went through the hook.

Lockheed forgot to use a floatable rope between the capsule and the raft. The rope was about 200 feet
long, about 2.5 inches thick, and it was attached to a 2,000-pound capsule underneath the water. When |
recovered the hook, the capsule immediately sank because it followed the rope underwater. The capsule
went down to the bottom of Salton Sea, and we were trying to drag it out. The airspeed indication on our
C-130 went from 125 down to 60 knots and quit; airspeed indicators quit at 60 knots.

| firewalled all the engines and pushed the throttles as far forward as they would go. As the airplane was
being pulled into the Salton Sea, | was thinking, “Oh my God. We're going to hit the water. We're going in”
In the back of this airplane, the dolly had a guillotine that was capable of cutting through the stainless
steel cable we were using to pick up this capsule. That airplane is extremely noisy, but SSgt Bill Culpepper
was standing back there and said he heard me screaming, “Cut it Willie. Cut it!" | was not talking on the
interphone, because | had one hand on the yoke and the other hand on the throttles, and | was just
screaming at the top of my lungs.



124 CORONA STAR CATCHERS

Divers in a water pick-up station preparing a recovery pole and a floating capsule for a flight test recovery in 1960.
/Photo credit: USAF

Bill was strapped against the right side of the fuselage near the winch. We always kept a man strapped to
the wall of the aircraft with a battery switch in his hand for the guillotine. It was a very, very sharp blade,
and that thing could cut right through the cable. | mean it could slice cable like it wasn’t even there. Bill
squeezed the switch and the guillotine came down. It cut the cable, left the capsule behind us, and we
took off like a shot! We immediately accelerated. | was trying to hang on to the airplane, and eventually |
regained control of it. God bless Willie Culpepper. He's dead now. He died of lung cancer.

The guillotine sat just above the trough at the very back end of it, near the winch. It was mounted in one
of the trough’s sections and it raised up about 12 to 15 inches above it. The guillotine was only armed
during missions, of course. If you needed the guillotine, all you had to do was hit the switch and BANGO!
The guillotine dropped 12 inches and WHAMO! It went right through whatever was down there. It had
enough force behind it. The guillotine had a pyrotechnic charge that just drove it straight down. It cut
through anything. We used it a couple of times in testing. If you couldn’t bring the capsule onboard, you
had to get rid of it, so you had to be able to cut it. | never heard about the guillotine being used at Hickam,
because they never used heavy packages while | was there.
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We went back to Edwards AFB, and my crew wanted to kill the Lockheed people. | bought them two
cases of beer and | said, “Please don't do it. | would like to kill them myself, but don't do it” We had many
interesting incidents, but that was very interesting because our people knew better. They knew that rope
had to be floatable, and somehow we didn't see it as we flew over the capsule. | don't know why we
missed it, but we did. It was never in the briefing for the test program.

Sometimes the enlisted men in our unit at Edwards challenged our officers to ride the dolly during
a practice recovery when we were testing the JC-130Bs. | don't remember how many accepted the
challenge, besides me. Maybe none of the officers were as crazy as | was. You put on a parachute, you got
on the dolly while it was inside, and then it was extended out the back of the aircraft. You rode it out to the
recovery position outside of the aircraft while we were in flight. You only had your hands to hold on with.
No belts! You stayed out there for several minutes. It was fun, and | proved to the enlisted guys that | was
as crazy as they were. | wasn't worried about riding the dolly because | had my parachute on. We never
rode the dolly without a chute. That would have been a little stupid, even for us.

I think that the people at Edwards did more to help the program over in Hawaii than anybody. | will always
feel that way. | knew some of the men that were based at Edwards who took over as our commanders,
Maj Jack R. Wilson was one, and Maj Ed Bayer. They knew what they were doing. They were given a job and
they did it. We did one heck of a job as far as I'm concerned. | think we did a terrific job.

4
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C-119J recovering a floating capsule during a 1960 flight test./Photo credit: USAF
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Chapter 5

SSgt Charles J. Dorigan

“The riggers working at the very rear of the
aircraft were secured to the aircraft by a web dog
leash’ to keep them from accidentally falling out
of the plane’

SSgt Dorigan (1938- ) was interviewed using e-mail between
y, June 2003 and June 2005. Dorigan was a twenty-year old
enlisted loadmaster when he became one of the original
i “ members of the 6593d Test Squadron (Special) in September

1958. He was assigned to the 6593d until October 1959. He

Ba 5 i/ was then assigned to Operating Location Number 1 (OL-1) at
A1C Charles“Chuck” Dorigan in 1961. Edwards Air Force Base (AFB) from 1959 to 1964 as a C-119J
/Photo credit: USAF and JC-130 loadmaster for aerial recovery flight tests.

Dorigan was taught how to perform aerial recovery through on-the-job training, as most of his
fellow loadmasters did at the 6593d. Fortunately, they had several veterans of the Drag Net project
to learn from.

In September 1957, | reported to the 2d Aerial Port Squadron (APS) at Sewart AFB. At Sewart most of
my flying was on C-123s during air cargo flights, or on troop drops, and on practice assault landings with
the 82d and 101st Airborne Divisions at Fort Bragg and Fort Campbell. None of us young loadmasters at
Sewart were trained in aerial recovery techniques before being assigned to the 6593d, but some of the
older loadmasters at the 2d APS had been involved in the earlier Drag Net Project. Everything we learned
about how to operate the recovery gear we learned on the job at Edwards AFB after we got there.

The Drag Net Project took place from late 1955 to early 1956 and involved C-119s that flew out of Japan
and Alaska. These crews caught parachute packages released from balloons that had been launched from
Europe and Turkey and had drifted across Russia and China while they took reconnaissance photos.

There were a number of older loadmasters at the 2d APS who had been on the earlier Drag Net Project.
They wouldn’t say anything about Drag Net, but prior to leaving Sewart for Edwards, they told me
and my young colleagues that we would be doing a different kind of flying and there wouldn’t be any
loadmastering. They were correct. | never again loaded cargo or figured another weight and balance for
the rest of my time in the Air Force.
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I'd say just about a quarter of the 6593d enlisted crew members and quite a few of the pilots had flown
on Drag Net. Most of the winch operators had flown on Drag Net, and | believe most crews had at least one
loadmaster who had been on that early project. | looked through the first squadron history, the History
of the 6593rd Test Squadron (Special) (ARDC) 1 August—31 December 1958, which contained a list of the
original crews, and came up with fifteen people—crew engineers, winch operators and loadmasters—I
know for sure were on Drag Net. There were several others | think might have been on Drag Net, but | am
not positive. | arrived at Edwards in September of 1958 as an airman second class.

Most of the crew did not know what was in the capsules. However, they did understand the
importance of the capsules and what they contributed to the Discoverer program. Dorigan
describes his training and the crew assignments.

As | understand it, only the squadron commander knew what the capsules contained. All the rest of us
(pilots, navigators and enlisted crew alike) thought the capsules contained mice, monkeys, or biological
specimens. | have a number of Honolulu newspaper articles from that time, one of which is from the
June 3, 1959, Honolulu Star Bulletin states,“Mice Cone Orbit in Doubt. How to Snare Capsule—First Photos.”

The sequence of events from the time | first got to Edwards, to my learning about catching satellite space
capsules, had a lot to do with how | perceived what we were doing on the project. Basically, it was flying
recoveries first and learning about satellites afterward.

| started flying on training recoveries shortly after | arrived at Edwards, so | was involved in catching
things in the air for quite some time before | thought about satellites. Also, recoveries had been made on
Drag Net. Someone had done it before, so the process didn’t seem unlikely. In fact, because of Drag Net, |
felt somewhat like a newcomer to a previously established operation. We really didn’t know for sure what
we were going to be catching, and I do not remember anyone indicating we'd be catching balloons, along
the lines of Drag Net, or anything else.

In September of 1958, it had only been about seven or eight months since the United States had
launched its first satellite, Explorer 1, and | made no connection whatsoever relating that launch to the
fact that we'd someday be recovering space capsules. All | knew was that | was part of this very secret
mission and was engaged in some very different kind of flying that set us apart from other squadrons. It
was kind of neat throwing things out of airplanes, reeling them back in and seeing the world from that big
open back door. Not to mention being at Edwards and taking in all that was new in airplanes.

| simply can’t remember when | learned that we might be catching space capsules. We used to have
commander calls to inform us about things, but | can’t recall whether we were told about capsules at
these meetings, heard about them by word of mouth, or found out about them through the newspaper
articles that began to appear in 1959. The first article that ever appeared in public about our squadron
“Netting Capsules” was printed by the Honolulu Advertiser on January 8, 1959. | kept the first page of the
article that shows our C-119s parked on the ramp and has a picture of the original squadron patch.

In 1958, the 6593d loadmasters were mostly taught by the ex-Drag Netters in space capsule recovery, and
to some extent, by the tech reps from Lockheed and the All American Engineering Company. We'd learn
about some new development in recovery methods from the tech reps either directly or by information
passed down to us.

The squadron history states that All American Engineering representatives presented complete courses
in the theory and techniques of the operation to all the tow reel operators (winch operators) and
loadmasters, and that everyone received certificates of proficiency. The winch operators received that
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C-119J aerial capsule recovery./Photo credit: USAF

training because they were the key people on the recovery crew and needed to know how the gear
worked. Personally, | do not remember any formal training. What | recall is learning my job by on-the-job
training. | remember being introduced to each facet of the operation by the older crewmembers that
showed us (hands-on) how to rig the poles, how to get the recovered packages back into the aircraft, how
make recovery loops and maintain the equipment.

Early on in the project, we flew each day on different aircraft with different crews. Shortly afterward,
permanent crews were formed and assigned to specific aircraft. Again referring to the squadron history,
this was done to ensure maximum efficiency and promote flying safety. The history goes on to state
that forming permanent crews expedited training, increased efficiency and established esprit-de-corps.
It worked for us on the recovery crews.

| was assigned to Capt Warren Schensted’s crew, transferred to Hawaii with him, and flew in his crew
until | rotated back to Edwards in October of 1959. In 2002, | hosted the squadron’s seventh reunion
celebrating the forty-fourth anniversary of the unit’s formation. Warren and his wife attended, and my
wife and | sat with them at the reunion dinner. It was a pretty special moment for me.

For each mission, real or practice, we had to make sure that the winch was in working order, wound with
good rope and that we had good poles and recovery loops. For the actual Corona missions, the aircraft
carried a container (that looked like a 55-gallon drum) to store the capsule after a recovery. We picked
up the parachutes, life vests and life rafts from the Personal Equipment Shop and delivered them to the
aircraft. At Edwards, we often spent time at the Base Parachute Shop packing our own drop chutes.
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| need to emphasize that the squadron made infinitely more practice recoveries than real ones—
literally thousands of them over the life of the project. That didn’t mean we recovered all the packages. It
means we rigged and got ready for recovery, caught some parachutes, and missed others. The practice
regimen kept up after our transfer to Hawaii, and in fact, our crew, with Capt Warren Schensted as aircraft
commander, made the first practice recovery in Hawaii on December 12, 1958. | wrote down the names
of the recovery crew on a torn piece of that parachute from that recovery, and at this moment that patch
of parachute is on display at the NRO (National Reconnaissance Office) in Chantilly, Virginia. Two years
and nine months later, on September 14, 1961, Capt Schensted made the first Corona recovery using a
C-130. This was Corona/Discoverer 30, nicknamed “Twisted Braids” by the Air Force at Vandenberg AFB.
Discoverer was the Air Force cover name for the CIA (Central Intelligence Agency) Corona project.

“l wrote down the names of the recovery crew on a torn piece of that parachute
from that recovery, and at this moment that patch of parachute is on display at
the NRO (National Reconnaissance Office) in Chantilly, Virginia.”

The first ever recovery of a film-carrying capsule, Discoverer 14, was made on August 19, 1960, nearly two
years after the program began. After that, a number of rocket and recovery vehicle malfunctions occurred,
two packages were recovered from the water and the C-119s only made four more live recoveries before
they were retired in October of 1961. So, in between the time the squadron formed and the few real
recoveries were made, the drill was to prepare the airplanes for recovery and practice, practice, practice.

“So, in between the time the squadron formed and the few real recoveries
were made, the drill was to prepare the airplanes for recovery and
practice, practice, practice.

The entire loadmaster crew had to be proficient with the recovery equipment. There was some
trial and error while they determined the most efficient methods of aerial recovery. Dorigan
explains each piece of equipment and its function.

The primary C-119 recovery equipment we worked with every day consisted of the winch, the poles, and
the recovery loop. Much of the recovery system was built on a metal frame covered with plywood, which
was in turn covered by a black non-skid material. This formed the floor or deck of the recovery system. A
shallow metal trough through which the winch line passed ran the length of the floor from the winch to
the cable-cutter at the very rear of the deck. The trough was covered by a trough cover that was closed
prior to making a recovery and opened while reeling in a package. When closed, the trough cover formed
part of the deck and we could walk around on top of it. The trough cover was supposed to protect the
crew by containing a flailing winch line, should the line break or have to be cut during a recovery.

The deck frame also supported two hydraulically-operated pole actuators and the rear pole roller-type
supports. The pole actuators located at the rear of the aircraft raised and lowered the poles. The rear pole
supports and the rollers supported the heavy handle end of the poles as the loadmasters pushed them
in and out during the initial part of loop deployment. Handling the poles is how we got tagged as “pole
handlers”
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Fixed to the top of the cargo compartment where the ramp opened at the rear of the aircraft was a roller
device we called a “sheave!” The sheave was used to help pull the package up pulley-style over the back
of the aircraft. Pulling the capsule into the aircraft as it dangled below the rear of the airplane from the
floor level was quite difficult, so being able to hoist the package upward over the deck was a great help.

Most of the cargo space between the winch and forward cargo bulkhead was occupied by two 500-gallon
Benson fuel tanks covered by a box-like structure. The top of the box was used to stow parachutes and
life rafts, to sack out, or to play cards. There was a pinochle craze going on at that time, and four crew
members would sit on top of the Bensons and play the card game to while away the hours on some of our
longer flights. On long-range missions, the full Bensons (forward of the aircraft’s center of gravity) and the
weight of our recovery gear caused us to be over gross and nose-heavy. This exception to fly out of limits,
weight and balance-wise, was approved by the Air Force for those times when we needed it. The story is
that if we lost an engine on takeoff with full Bensons, we would probably go down, although one pilot did
lose an engine on takeoff and managed to bring the aircraft around.

I will try to point out or refer to the equipment described above in the photos that follow.

The winch was electrically-driven, mechanically-braked, and wound with 300 to 500 feet of half-inch
nylon rope (see the photo below). The winches were designed to recover weights ranging from 80 to
300 pounds. When setting the winch for a recovery, the winch operator set the pawl, brake and delay.
The pawl locked the drum in position and kept the winch from “creeping” prior to a recovery. The delay
allowed the drum to turn so many turns before the brake began to engage. The brake could be set to
account for capsule weight. The winch operator set the brake and delay settings in combination on the

MSgt Willie Stanberry, winch operator and recovery section Noncommissioned Officer in
Charge (NCOIC), holds a piece of winch rope and the winch control box, while
TSgt James Cross and All American Engineering technical representative Harry Conway look
on. The winch control box was on a long electrical cord so the winch operator could move
around the recovery deck with it. Behind MSgt Stanberry’s head is a rear pole support. The
large box-like structure behind the men covers the two 500-gallon Benson
fuel tanks./Photo credit: USAF
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winch to compensate for the package weight and to control how much winch line payed out. The idea
was to get as smooth a payout as possible so there would be fewer G-forces on the packages and less
chance to tear through a parachute or pay out all of the line.

The metal poles were 34 feet long and weighed about 150 pounds each. They were made of three metal
tubular sections welded together. Early on in the project, there were two sets of holes drilled in the top
side of the poles about 2 or 3 feet from the end of the pole in which were inserted a kind of spring clip.
The spring clips were small wire cotter pin-looking devices in which we inserted the loop rope, and then
tied a piece of string across the top of the clip to help hold the rope in place when the loop poles were
down and rigged.

The early loops were made of 78 feet of half-inch nylon rope with three bronze hooks spliced into them.
Two of the hooks were spliced into the loop so they could be fastened to the poles, and the third was
spliced into the center of the “trapeze” portion of the loop that trailed between the poles. Later we stopped
splicing the pole hooks directly into the loop and began fastening them to the loop with clevis pins so we
could remove them more easily. We eventually covered the center part of the loop with a canvas sheath
to prevent the nylon rope from burning through when it contacted the recovery parachutes. Sometime
after, a second center trapeze loop was added that flew a few feet above the lower loop to improve our
chances of snagging a chute. (The photo below shows a loop “in trail.")

One of the ways the engineers came up with trying to reduce the initial contact G-forces on the packages
was to weave the rope back and forth along the length of the trough by tying the rope to small metal pins

The Discoverer 17 parachute and capsule on November 14, 1960. The loop is deployed and in trail. In this
photo it appears that the chute has been hit and torn by the right pole, but the hooks remained taped to
the poles./Photo credit: USAF
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A C-119 loadmaster taping a recovery hook to a pole./Photo credit: USAF

welded every few inches apart along the length of the trough. We tied the rope bends to the pins with a
piece of stout twine we called break cord. | can't remember whether it was nylon or cotton. Needless to
say, it took some time to do this, and we really groused about it at first. We got pretty quick at it, though,
and could get re-rigged, ties and all, fast enough to make whatever number of recoveries were required
during a practice flight.

We loadmasters spent a lot of time splicing loops down at the “section,” as we called our place in the
hangar. The half-inch nylon rope could be braided pretty tightly and was difficult to splice at first. The
early loops with one center hook required eight splice points and the double loops required twelve
splice points. My father had been career Navy, and | guarantee you | spliced more rope than he did. Early
on in the project, | spliced so much rope that my fingers were sore. However, the task was made more
amenable because of an ingenious little splicing tool that made splicing rope much easier than using the
old marlinspike-like device. I've forgotten a lot of details about what we did in our work, but I've never
forgotten how to splice rope.

The loops and the way the hooks were fastened to the poles were continually modified to improve
their capability to more effectively snag the chutes. In the early part of the project, the four-tined hooks
were taped to the poles with masking tape. An additional 1 or 2 feet of the loop was snapped into the
two spring clips, cord was tied around the end of the spring clips to help hold the rope in them, and
then tape was wrapped around the rope just before the rear spring clip to help keep the loop on during
deployment and when the poles were down. It was learn by trial and error: too little tape and the hooks
came off during deployment, too many wraps of tape and the hooks wouldn't pull off properly on contact
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with the chute. Eventually, a bayonet snap-clip modification was developed that allowed three-tined,
claw-shaped hooks to easily be snapped onto the poles, yet held the loop in place and detached easily on
contact with the parachute. The center hooks were always four-tined hooks.

The evolution of the hook fastening procedures was in essence a constant struggle to find a way to keep
the hooks from coming off the poles during deployment, yet allowing them to break free on parachute
contact with the fewest G-forces and without tearing through the parachutes.

Several tasks presented challenges to the loadmasters and winch operators. Dorigan describes
typical duties and how the crew worked through them in order to have a successful recovery.

Prior to making a recovery, the winch operator set the brake and delay on the winch and the loadmasters
fixed the hooks to the poles for eventual pole deployment. As mentioned above, on the early C-119 rigs we
taped the hooks onto the poles with masking tape. We sat astride the pole actuators and leaned forward
(really rearward out the back) to reach the end of the pole (see the previous photo and the following
photo). The pole actuators extended a bit beyond the rear edge of the cargo floor, so you sat on the
actuator and concentrated on taping this bronze hook onto the end of this metal pole, while at the same
time you could see past the hook straight to the ground moving by several hundred to several thousand
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Rigging the poles as demonstrated by the crew of aircraft #18043. Winch Operator TSgt James Cross (standing).
Left pole: SSgt Thomas (Whitney) Mills rigging, A2C Norvel Jackson at the rear. The right pole is being operated by
SSgts Herman Calling and Thomas Phillips. What is missing from this photo is a great deal of noise, a lot of slipstream, and
Whitey’s hair whipping around in the wind. The sheave is the yellow roller at the top of the photo./Photo credit: USAF
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feet below you. There was a lot of noise from both the engines and from the slipstream whipping through
the open beavertail doors.

As a former Tactical Air Command loadmaster, | was accustomed to working around open doors and
ramps on troop and equipment drops, but the first several rigs did take some getting used to. You had to
get the shank of the hook firmly against the pole and make sure the tape was wrapped very tightly and
did not allow any movement of the hook, otherwise the tape would tear and cause the hook to come free.
I'd often get very fumble-fingered trying to get the hooks taped on and the strings tied, and it was at this
time | knew that open-heart surgery was not in my future. It was even worse when it was cold, as it often
was in the winter at Edwards or at higher altitudes.

We had to straddle the actuators while rigging back then, because the poles rigged with the hooks
would not fit through the actuators. The pole actuators were subsequently modified so they could be
opened up, allowing the poles to be rigged outside of the actuators and inside the aircraft with the doors
closed. This made things a lot faster and easier and we could rig long before we needed to actually deploy
the loop.

When deploying the loops, the loadmasters at the handle end of the poles pushed the pole out as the
two loadmasters at the hook end of the poles fed out the loop. Feeding out the loop took some practice at
first. The hooks were buffeted around by the slipstream and were frequently thrown back into the aircraft,
whipping the loop into a Gordian knot of hooks and rope that had to be laboriously untangled. It was
especially annoying when the hooks came off the poles after they were lowered to recovery position or
immediately prior to a contact, forcing us to re-rig again from the start. This was frustrating for both the
recovery crews and the pilots, who were waiting to make another recovery attempt.

| became aggravated whenever the rigging failed, but | also became physically beat from slipstream and
engine noise, the constant wrestling with the recovery gear, and horsing around the practice packages
and capsules as we worked at altitudes up to 14,000 feet. The aircraft had oxygen hoses along the side of
the cargo compartment, and we did take whiffs of oxygen between tasks at altitude. The hoses had little
spring loaded caps at the breathing end and you'd flip open the cap and take a whiff of oxygen by sucking
on the end of the hose. | can't remember whether we kept track of who breathed out of which hose, but
sanitation wasn't the governing factor in getting the job done. | used to plug my oxygen mask into a hose
because it was more effective that way. Often the pilots wanted to make more practice recoveries than
we had planned, and | can remember returning from flights quite tired, and on some occasions with mild
headaches from working at altitude.

In the beginning of the project we dropped packages from a designated drop ship. Flying drops was
a good duty. We didn’t have to hassle with rigging and recoveries, we'd just sit in the rear of the aircraft
throwing out packages and taking in the great scenery from our lofty view. Soon, however, the crews
became proficient enough at rigging to rig for recovery and drop packages to themselves.

What we'd do for a “self drop”is get the poles rigged and ready to deploy, then one of the loadmasters
sat in the center of the floor at the rear of the aircraft and pushed out the practice package. The chute
was out in a second or two and we'd quickly unhook the static line, toss the empty parachute bag out
of the way and begin to deploy the poles as the pilot started his descent. According to what | read, early
parachutes descended at about 33 feet per second or 2,000 feet per minute, which, counting parachute
opening time, only gave the pilots about six minutes to make a recovery before the packages hit the
ground. This was quite fast considering that on missed passes they'd have to fly outbound past the chute,
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then turn around and line up on it again. With flaps extended and power reduced, we'd come down fairly
fast, but | also remember pilots cycling the landing gear to gain added drag in an effort to get us down
fast enough to counter the high rate of descent of the early chutes. Later systems, as | read, descended at
about 20 feet per second or 1,200 per minute, which gave the pilots more time to line up on the package.
| can’t remember for sure the most number of passes we made before catching a chute—perhaps four or
five—but | do remember snatching chutes that were about to descend into the tops of the Joshua trees
at Edwards or into the whitecaps off the coast of Oahu.

Sometimes we caught a chute without damaging it much. If the pilots wanted to try another recovery
and there were no new chutes, we'd just stuff the relatively undamaged chute back into a parachute bag,
hook it up to a package and drop it again.

| always enjoyed the moment we popped open the beavertail door prior to a recovery. The cargo
compartment of the C-119 was dark inside, and after lumbering off the ground and reaching recovery
altitude, we'd hit the door actuator and there’'d be a blast of slipstream noise and this sliver of light
that grew larger until we saw the world in an ever-moving frame through the big square opening in
the back of the aircraft. After we rigged and started to make our pass at the package, we'd hear the
power adjustments and feel the movements of the aircraft as the pilot lined up on the package. These
movements were exaggerated to us in the back of the aircraft, particularly as we got closer to contact.
Once in a while the pilot would really kick in a hard right or left rudder to try and snag a chute passing
just outside the poles. These movements became less exaggerated as the pilots became more proficient.

In September of 1958, our first month of flying, we recovered 50 percent of our packages—34 out of 68
dropped. In the first six months of 1959, we pulled in 237 out of 252 packages dropped for a 94 percent
recovery average. Three months in that period showed a 100 percent recovery rate. Though the pilots did
miss some packages, many of the missed recoveries occurred because of winch or hook malfunctions,
hooks tearing through parachutes or because the parachutes oscillated too much to be recovered.

If the pilot made a good center hook contact between the poles there was kind of a whump, then the
loud whirring of the winch line paying out. If he made a pole contact, then there was more of a thump
or even a wham, depending how high on the pole the contact was. We bent poles, broke poles, even
had pieces of broken pole hit the aircraft. | kept a flight log and it shows that on September 24, 1958, we
recovered two of three packages on #042 (C-119 airplane number 18042), but we hit the chute of the
third package with the number-two prop and had to shut down the engine.

Some aerial recoveries encountered problems. Dorigan describes what some of these issues were
and how the loadmasters reacted to them.

Sometimes we had problems reeling in a package after we hooked a chute and we had to cut the winch
line with a cable-cutter. The cable-cutter was fired to cut the winch line for a number of reasons, two of
the most common being to get rid of uncontrollable packages or to prevent winch over-speeds. Packages
most often became uncontrollable because of the aerodynamics of the package or billowing chutes,
causing the chute and package to whip around or jerk so much that we couldn’t reel it in safely. Packages
or hooks flailing around this way might also hit and damage the aircraft. The practice packages we caught
weighed from 80 to about 180 pounds. They were made of concrete blocks, pieces of railroad track, Jet
Assisted Take Off (JATO) bottles filled with shot, and some were simulated capsules.
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Crew hoisting a capsule into the aircraft in 1959. The crew is using the overhead sheave roller to pull the capsule upward and over
the back of the deck./Photo credit: USAF

Winch over-speeds occurred because of brake failures, incorrectly set brake and delay settings or the
parachute being caught too low. If a pilot caught a chute in the shroud lines below the canopy, the chute
would lop over and be pulled behind the aircraft like a drag chute. This pulled the line off the winch so
fast that the over-speeding winch could possibly fly apart, spraying cargo compartment with shrapnel.

”

Assuming we made a good recovery and we didn't tear through a chute or have an inverted “drag chute
pull off all of our winch line, we then started reeling in the package. On the C-119s and the C-130A, the
cable-cutter at the rear of the aircraft acted like a stabilizing mechanism for keeping the winch line reeling
in smoothly. Once the package was reeled in to where the winch line was hooked into the loop with the
clevis-type device, we had to open the cable-cutter to get the rest of the loop and entangled chute into
the aircraft. Sometimes the package would continue to reel in quite smoothly after the cable-cutter was
up, but at other times, the slipstream, the chute and the type of package caused the whole system to
whip around in circles at the back of the aircraft, or thrash back and forth across the floor, or even to cause
line payout. Working at the very back of the aircraft trying to stabilize these chutes and packages with
their embedded bundles of hooks might have been dangerous, particularly if a package suddenly tore
free, but I don’t think any of us gave it more than fleeting thought.
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For water and ship recoveries, Dorigan notes that the pilots required great skill. The plane had to
fly at low altitude in order to snag the package. Dorigan explains the process to recover a package
from the water and a ship.

Some Discoverer capsules went into the water and were recovered by boat or helicopter, and one sank
(Discoverer 15) while I was still flying on Hawaii missions. When | was in the 6593d at Hickam, we practiced
for a downed capsule water recovery by putting the capsules in life rafts or in floatation gear and rigging
them for water pickups (as shown in the photo below). To set up a water recovery, pararescue swimmers
(PJs) and rafts were dropped into the water near the floating test capsule. The PJs put the capsule in a raft,
or next to it in flotation gear, then erected a 10 or 12-foot high pole with a hook on the top end of it, and
that became the recovery station.

The pilots approached the raft at about 30 to 40 feet altitude, which put the ends of the poles about
twelve feet or so above the ocean surface. As he flew over the raft, the pilot rotated the plane sharply
and began to climb. The center portion of the loop, which had no hook in it, engaged the hook on the
end of the pole and the winch began to pay out. The climb out combined with the proper winch setting
was supposed to prevent the capsule from hitting the water as the winch line payed out. If the pilot flew
“through” the station, or if too much line payed out, or both happened, the package would hit the water
and skip or try to submerge. The latter event often caused a payout that pulled all the line off of the winch
or caused us to cut the winch line to prevent a winch over-speed.

One of us usually sat all the way in the rear of the aircraft next to the pole actuators and reported how
high the poles were above the water during the approach to the raft and what happened at contact.
It wasn't unusual for an aircraft to get too low and drag a pole in the water, de-rigging the poles, or on

C-119 water recovery from a life raft station in 1960./Photo credit: USAF
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Crew members prepare to remove the canister from a recovered data capsule. The person on the
right has his foot on the edge of the trough. Each one of those little holes in the trough had a pin
on the other side of it to which we had to tie one of the bends in our accordion folded rope. Lots of
ties! And we had to retie each time we rigged for another recovery./Photo credit: USAF

occasion breaking a pole. We felt a lot of vibration in the pole actuators as a pole hit the water at 125
knots, as the pilots certainly did as well.

At Edwards we flew a variation of the raft pickup where we recovered telemetry data from a ship stationed
about 800 to 1,000 miles south of San Diego. We'd fly the C-119 down to North Island Naval Air Station
(NAS), take on a maximum fuel load, then headed south toward the ship. We used the A model C-130 later
on when it became operational. The round trip in the C-119 took about eight to ten hours chugging along
at 180 knots at 10,000 feet or so, and around four and a half to six hours in the C-130 flying at 300 knots at
25,000 feet. It was nice to have those two extra engines over all that ocean.

On ship recoveries we flew with only the left pole down and rigged with a hook. The ship towed a nylon
line about 200 feet long behind it from a pole erected on its fantail. The line had a sea anchor affixed to
the end of the rope that was in the ocean to keep the line taught. A series of loops hung from the line
between the ship’s fantail and the sea anchor, and the pilot aimed for these loops in order to engage
the hooks. Attached to the line was a somewhat bell-shaped fiberglass container (see the photo above)
weighing probably 30 pounds or so. In the container was a canister with data tapes, and at times, mail
from the ship’s crew. We gave the letters to people in base operations in San Diego to mail when we
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delivered the data tapes. Like the raft pickups, the pilots flew the approach at about 40 feet altitude,
rotating just before contact so that we'd be in a climb when the winch started its payout.

| always thought it took a lot of skill for these pilots to fly the raft and ship pickups. On the ship pickups
you had large aircraft flying very close to a large ship and the pilots had to compensate for wind, sea
state, the ship’s forward motion as well as the up and down movement of the ship’s stern to which the
recovery line was attached. Some will tell you matter-of-factly that it wasn't all that bad. Eventually the
pickups were done by the balloon recovery method where the line to the data package was attached to
a loop around a balloon flying about 100 to 150 feet above the ship’s fantail. This was a much safer and
surer recovery system.

| always enjoyed flying these water and ship pickups. At 40 feet above the water you could actually smell
the sea air. As the water rushed by under you at 125 knots, there was this great sensation of movement,
as there always is in low level flying. Being way back in the aircraft, you could feel the subtlest of control
movements as the pilot lined up on the raft station or ship line, then the ship whipped by and there was
the quick elevator ride up at rotation, contact and climb out.

Dorigan had the honor of designing the first 6593d patch. This “team” attitude was evident
throughout the squadron. He discusses the team and his transfer back to Edwards AFB in 1959.

In late 1958, people started thinking about a 6593d squadron emblem patch. | like to draw, so | fooled
around with some ideas, got some feedback from Danny Hill and others, and came up with a blue eagle
on a white background catching a red parachute. | gave the drawing to Capt Tom Hines, who in turn gave
me something like five dollars and a three-day pass. Some patches were made and worn by several crew

(Left) The first design of the 6593d Test Squadron (Special) patch that squadron members wore from 1959-1960, and (right) the
modified squadron emblem that was officially approved by the Air Force on July 14, 1961./Patches provided by Charles Dorigan
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The crew of C-119 #18042 at Hickam AFB in 1959. Kneeling, left to right: A1C Ken Riding (Photographer), A1C John Lansberry (LM),
Capt Warren Schensted (P) and 1st Lt Jack Ludwick (Nav). Standing left to right: TSgt Elbert Jenkins (CE), 1st Lt Robert Clifton (CP),
SSgt Billy Anderson (LM), A2C Charles Dorigan (LM), TSgt Leonard Champion (WO), and SSgt Matias Aragon (LM).

/Photo credit: USAF

members. The first patch was never officially approved by the Air Force. The patch appeared in a January
1959 Honolulu Advertiser article about our squadron, the first such article about the unit. In September
of 1960, the falcon and lighting design was submitted to the Air Force as the squadron’s official emblem
and subsequently approved. It is really a distinctive patch. The falcon is indeed the Air Force bird, and the
colors of that bird along with the lightning bolt make for a much livelier patch than my original.

Our recovery section at Hickam really didn’t have a normal pyramidal Noncommissioned Officer (NCO)
chain of command as you had in other organizations. We had a recovery section NCOIC and nine winch
operators, each one was responsible for the four loadmasters on his crew. Among the ten original recovery
flight crews, including the one that remained at Edwards, the crew lists show we had thirty-one NCOs and
only nineteen airmen. So we airman were outnumbered by NCOs nearly two to one, but we didn't feel
overwhelmed because we operated as crews with everyone on each of the crews sharing tasks in general.
Obviously, if loops were to be made or some detail needed attending to, either for their own crews or
for the unit in general, the airman would be first in line to do them. However, the NCOs, as often as not,
pitched in to get the job done. We were more like friends than anything else, and | do not remember
anyone taking advantage of this to cause any dissention.

We had two master sergeants in the recovery section, MSgt Willie Stanberry, the section NCOIC and
MSgt William Ramsey. Both were winch operators. Sgt Stanberry had the ranking recovery crew in the
squadron consisting of himself, three tech sergeants, and a staff sergeant.
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TSgt Leonard “Champ” Champion was the winch operator on our crew. The loadmasters were SSgt
Andy Anderson and SSgt Matias Aragon, A1C John “Frog” Lansberry and me, an airman second class. We
also had an aerial photographer, A1C Ken Riding, assigned to our crew. Ken flew with us fairly often and
photographed the recoveries, how we did our work bringing the snagged packages into the aircraft, or
for that matter, what happened when things didn't work out as they should have. The photographers
were temporarily assigned to us from the 1365th Aerial Photo Squadron in Florida.

We had a good recovery crew. Everyone worked well together and Champ, an ex-Drag Netter, was really
the best of people. | believe he was one of the winch operators who came from the flight engineer ranks.
He was very quiet and capable and had a good sense of humor. | think Andy and Matias were loadmasters
by trade. Frog, however, was one of two people in the squadron who came from the target-towing career
field. Prior to transferring to the ‘93d, he and SSgt Fred Stebbins flew in the back seats of T-33s and B-57s
operating the tow reels used to tow targets for gunnery practice in Florida.

Capt Warren Schensted was our aircraft commander. He was then and still is a quiet, very gentlemanly
person. He occasionally let me get some stick time from the copilot’s seat because he knew | wanted to
fly someday. Lt Bob Clifton and Lt Jack Ludwick, copilot and navigator, respectively, were also nice people.
TSgt Elbert Jenkins, our flight engineer didn't say much and seemed to me to be kind of gruff, but he really
wasn't.

Many of the recovery crewmembers in the 6593d, particularly the older ones, had followed some
interesting career paths on the way to the Corona project. A good number were former aerial gunners
who cross-trained to the loadmaster career field after the B-29s, B-50s and other bombers they had flown
on were retired from service. Several had served as aerial gunners on B-29s in the Korean War. Winch
operators Louis Bannick and Jim Muehlberger were combat veterans (airborne) of World War Il, and TSgt
Emory Head had been a prisoner of war of the Japanese in World War II.

All'in all, we recovery crews had it pretty good flying on the C-119s in the 6593d at Hickam. We earned
flight pay and got to do the type of flying that offered us stunning views of the earth. Though we had
some squadron duties and some rudimentary barracks cleanup chores, we did not have to participate in
any base details or pull kitchen patrol. That made a big difference in our quality of life. We were having a
good time as far as Air Force assignments go. In October of 1959, | rotated back to Edwards with the crew
that was to begin testing the C-130s for aerial recovery.

Upon his arrival at Edwards, Dorigan and other recovery crew members started flying on the
C-130. Dorigan and his Edwards’ aircrew flew flight tests and recoveries while making the
transition from the old C-119 to the more advanced C-130 recovery airplane. Dorigan discusses
his move and some difference of the 6594th Aerospace Test Wing at OL-1.

Arecovery crew commanded by Capt Jack O. Parker was already operating there. When the 6593d staged
to Hickam in December of 1958, Parker’s crew had remained behind to test new recovery methods to be
used on the C-119s. Our newly arriving crew was led by Capt Edward H. Mosher with 1st Lt Donald R.
Curtin as copilot. The C-119 pilots had to fly check rides to transition to the C-130, but the recovery crews
from the two units could work together right away because the C-130A model winch and pole rig were
nearly identical to the C-119 rig.

Between the two crews, our detachment consisted of about five officers and fifteen enlisted men.
People rotated in and out of the unit over time, but the complement at OL-1 was always around twenty to
twenty-two people. Our group occupied two rooms in the Aerospace Test Pilot School hangar. One large
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The members of the 6594th Aerospace Test Wing at OL-1 wore this unofficial unit patch. This emblem was
never submitted for official approval./Patch provided by Charles Dorigan

14,319 59 AN
RIGA

C-130A #53-3131 with its rig deployed in 1959./Photo credit: USAF
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room was for the recovery crew and the other somewhat smaller room next to it was for the pilots and
navigators. So, the officers and enlisted men were in much closer proximity on the ground than we were
at Hickam where the officers and enlisted crews had ready rooms in different locations in the hangar.

The plane we came to Edwards to fly, C-130A #53-3131, was the second oldest production model C-130
flying in the Air Force at that time. It was one of the few old C-130s that still had the “grasshopper nose”
that housed the old APS 42 radar antenna (see the bottom photo on the previous page). The majority of
the newer A models sported the characteristic bulbous nose housing the new radar antennae. Edwards
also had two of these old birds they used for various airlift chores, including carrying the fire trucks that
might have to be used if the X-15 rocket plane made a forced landing on one of the dry lakes along its
flight path. The 6511th Parachute Test Squadron at El Centro NAS also flew two old C-130s. What we
noticed about #131 right off was that the pole actuators opened up and the hooks clipped to the poles
instead of being taped to them. This made rigging much faster and easier. These modifications were
eventually applied to the C-119s at Hickam.

Our recovery chain of command and crew duties at Edwards were much the same as they were at Hickam.
We maintained the recovery gear, put the personal equipment on the aircraft, packed drop parachutes,
and on long flights we picked up the coffee and flight lunches for the crew. We often helped the flight
engineer prepare the airplane for recovery missions or cross country flights and put the plane to bed after
flights. On engine startup, one of the loadmasters, wearing a headset and in contact with the pilots, stood
by the front of the aircraft and monitored the engines for leaks or mechanical problems and made sure
no one on the ground tangled with a prop. When all four engines were running, the loadmaster climbed
in the front crew door and pulled it closed so the bird could begin to taxi. (In the top photo on the next
page the loadmaster, A1C Jim Stewart, is monitoring the engine start for #131 on its flight to Washington
with the Discoverer 13 capsule.)

“To me, the C-119 had a number of endearing qualities. The great sound of the
R-3350s cranking up into a chugging start, their rumpety rump as we taxied, and
the thrumming roar as we took off were real airplane sounds...”

To me, the C-119 had a number of endearing qualities. The great sound of the R-3350s cranking up into a
chugging start, their rumpety rump as we taxied, and the thrumming roar as we took off were real airplane
sounds (though the C-130s sound neat, too). The C-119 cockpit with all of its “greenhouse” windows and
navigator’s astrodome bubble, had a more open aspect to it than did the C-130 cockpit. | spent a lot of
time peering out of the navigator’s bubble during night flights. My Navy father taught me the major star
constellations and | had a great interest in navigation.

Although the recovery rig was heavy, the C-130A flew significantly below the gross weight of a regularly
loaded C-130, and as a result had a high rate of climb. | used to ask Mosher and Curtin to make “max
effort” take offs whenever we were traveling somewhere because the bird could really climb out for a big
airplane. They'd start rollout, build up a good bit of speed, and then haul back on the yoke and up we'd
go. It was fun to see the ground drop away so quickly, and I'm sure it amazed people on the flight line who
saw our rapid climb. The performance specs that I've been looking at show a 2,000 feet per minute (fpm)
rate of climb for the C-130, but that is probably for a loaded aircraft under normal flying conditions. I'm
sure that we momentarily topped 2,000 fpm climb rate by a significant figure.
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Starting up #131 at Hickam AFB./Photo credit: USAF

Rear view of the C-130A with the rigging deployed in 1959./Photo credit: USAF
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We flew quite a few different kinds of recovery missions with #131. We flew many light capsule recoveries,
loop configuration tests, instrumented pole tests, balloon recoveries, and ship recoveries. Several times
we flew back to All American Engineering Company'’s facility at Sussex County Airport in Georgetown,
Delaware, for refitting and recovery tests.

In 1961 we flew balloon recoveries in elevated recovery station tests at Fort Bragg. | believe these tests
were part of the program to test the human ground pickup systems that had been previously done by
“goal post” pickups and earlier versions of balloon recoveries. In balloon recoveries, the hooks engaged
the recovery loop and line supported by the balloon flying some 150 to 200 feet above the ground. On
contact, the line from the balloon to the ground began to move laterally while stretching some, causing
the energy to translate down the line in such a way that the package on the ground first moved upward
before it moved forward. This was called the “hidden pulley effect” and it is certainly useful in getting a
person up before he goes forward, as in getting out of a clearing surrounded by trees. Via Capt Mosher,
our crew was given a letter of commendation from the All American Engineering Company for the Fort
Bragg tests, and Mosher had that letter made a permanent part of each crew member’s personnel record.

An aircrew from OL-1 flew to Hawaii to support the Discoverer recoveries. Dorigan was part of
the Discoverer 13, 14, and 15 missions. He explains his role and the events during each mission.

| was never on an aircraft that recovered a real Corona capsule, but we flew #131 to Hawaii in support of
the Discoverer 13, 14, and 15 missions. On the hot missions we flew at about 25,000 feet, already rigged
and ready to go for the capsule if we had the chance. If we sighted a capsule, the procedure would be
to start descending and depressurizing as we headed for the capsule, then start deploying the loop and
poles at about 14,000 feet after we had depressurized and slowed down to about 125 knots.

Senator Lyndon Johnson and Col Charles Mathison with the Discoverer 13 capsule./Photo credit: USAF
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Discoverer 13 went into the water on August 11, 1960, and the Navy recovered it—the first object
recovered from space. The capsule was brought out to #131, which flew it back to Washington, D.C. to be
presented to President Dwight D. Eisenhower by Gen Thomas D. White, Chief of Staff of the Air Force. The
flight crew consisted of Capt Mosher, Don Curtin, navigator Andy Radel, flight engineer Billie Hendon,
winch operator Doug Stinnett and loadmasters Jim Stewart and Donald Hackworth. Col Charles “Moose”
Mathison, commander of the 6594th Test Wing (the 6594th Recovery Control Group and the 6593d were
subordinate units to the Test Wing), went along, and on the way back to Washington, he opened the
capsule, much to the surprise of #131's crew, and apparently to everyone else in recovery operations.
There was an American flag inside the capsule, and some think the flag was placed in the capsule on the
ground after it had been recovered.

On August 19, Capt Harold Mitchell caught the Discoverer 14 film-carrying capsule. | don't think any
of us realized at the time that we were part of an organization that was making reconnaissance history.
The story is that only the 6593d squadron commander and some others up the chain of command knew
what we were really catching. We thought we were catching roaches, mice, or monkeys. There was even
a public relations cover piece in the press showing researchers placing a monkey in a Discoverer capsule.
The whole thing was highly classified and we were told to say nothing to anyone about what we did or
how we caught the capsules. It was “need to know"” and only we needed to know.

After C-119 #037 caught Discoverer 14, some “capsule people” at Hickam took the package somewhere,
looked at it, and then brought it to our C-130 to fly back to Moffett NAS near Sunnyvale. | asked the
technician who brought it to us, “What’s in the capsule?” and he said, “I can't tell you!” Then he asked
me, “How do you guys catch those things?” and | said, “I can’t tell you either”” It was need to know at its
finest! We flew the capsule back to Moffett NAS and were photographed by the press as we unloaded the
capsule on the ramp.

"l asked the technician who brought it to us, ‘What’s in the capsule?” and he said,
T can't tell you. Then he asked me, 'How do you guys catch those things?” and |
said, I can't tell you either! It was need to know at its finest!”

An armed courier officer always accompanied the capsules on the flights to Moffett. On our way back
one night, the courier came to me with a cup with something in it and asked if he could have some water.
He then carried the cup of water back to capsule container, put it on top of it and began stirring up the
contents. | thought for sure he was going to feed the monkey, but he was only preparing to shave so he'd
look presentable when he turned the capsule over to the intelligence people.

Discoverer 15 overshot the ballpark and landed in the ocean not far from Christmas Island. Apparently,
a C-54 had located the capsule so we flew down in #131 to join them and to provide an air cover in case
they jumped their pararescue men into the ocean in order to put the capsule in a raft. We saw the capsule
in the water. We had these marker beacons with us and we opened the ramp and threw out one to mark
the capsule’s location. The beacon was in a bomb-shaped device about 4-feet long with a weighted nose
and a beacon and strobe light on the back of the bomb. We stood at the rear of the ramp, tossed out the
bomb, and watched as it fell away from us and splashed into the water. We saw it bobbing around in the
water near the capsule. Unfortunately, the PJs (pararescue men) were not given permission to jump. The
capsule had a saltwater plug designed to dissolve in twenty-four hours to keep the wrong people from
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getting the capsule in case it floated too long or out of the area. The plug worked and the capsule sank
before any ships could reach it.

We had been flying for a long time, so we landed at Christmas Island to fuel up for the 1,200-mile flight
back to Hickam. As | mentioned, I'd always been interested in Hawaii and the Pacific, so | enjoyed seeing
Christmas Island and the Gilbert Islanders who were brought there to work on the copra plantations.
British airmen stationed there helped us with the refueling. | remember saying to one of them, “Did you
know Captain Cook discovered this island on Christmas Eve of 1777?” And he replied, “Yeah, the bastard!”

Dorigan was involved in the JC-130 flight tests for the recovery mission. Each of the JC-130
models had similar recovery equipment, yet some differences as well. He describes the equipment,
how it worked, the technology, and some dangers. Dorigan provided most of the equipment
photographs below.

JC-130B #70526 arrived at Edwards in 1960. The first of the B models to arrive at Edwards, it was the last
C-130 to leave recovery operations in Hawaii in July of 1986 after twenty-six years of flying recoveries.
The #526 kind of eclipsed good old #131, as #131 did the C-119s. In terms of amenities, the new airplane
had a bunk at the rear of the cockpit instead of a wall full of circuit breakers as did #131, and #526 also
had a small galley fitted for heated coffee jugs, as opposed to #131’s thermos jugs in which the coffee
seemed to cool rather quickly. The A model had 3750 horsepower (hp) turboprop engines swinging
15-foot diameter three-bladed props, where the JC-130B had new 4050 hp engines turning 13-foot
diameter four-bladed props. The bottom line was that #526 was quieter and didn’t vibrate as much. The
new airplane had a totally new recovery system like none we'd seen before. It also had a much more
sophisticated Direction Finding (DF) system housed in the radome-like structure on top of the fuselage.

JC-130B #70526 with poles down and loop in trail at Edwards AFB on April 17, 1961./Photo credit: USAF



Chapter 5 - SSgt Chatles J. Dorigan 149

Looking back from winch operator’s position, March 1961. The photo shows
the winch operator’s console, part of the winch and the dolly at the back of
the aircraft./Photo credit: USAF

The DF system was operated from a large panel in the forward part of the cargo compartment.

The components of the B model C-130 recovery equipment consisted of the winch, the dolly, the poles
and loops, and the direction finder operator’s station. We used the term rig for the poles and loop, and we
said we “rigged the poles,” but we also used rig as a generic term to describe the whole system, much like
a truck driver calls his truck a rig.

The winch had two drums. One was wound with half-inch steel cable for heavy recoveries (up to 3,000
pounds) and the other was wound with nylon rope for the light recoveries (30 to 300 pounds at that time).
The larger winch was hydraulically operated and the small one was operated electrically with mechanical
braking as on the C-119s and the A model C-130.

The dolly was the big yellow boom structure that moved back and forth in the B and H model C-130s.
It consisted of the dolly framework, the trough, the pole actuators, the fairlead, the bomb racks, and the
guillotine cable-cutter.

The trough was the long box-like structure that ran fore and aft along the top of the dolly. The winch line
payed out through the trough during a recovery. Then the winch line, loop and parachute materials were
reeled back in through the trough after the recovery was made. The top of the trough could be opened
up so that we could get to the winch line or parachute materials in case of a problem.
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The poles held the loops to which the recovery hooks were attached.

The capsule cradle was used to hold the large capsules as they were initially pulled up to the rear of the
aircraft, then trundled into the cargo compartment. The cradle could be removed if we weren’t making
heavy recoveries.

The direction finder operator’s station was between the forward bulkhead and the winch.

The dolly boom is in the raised position at the very rear of the aircraft. The foreshortening in the photo
on the previous page creates the optical illusion of the trough standing straight up. The boom could be
raised and lowered and was usually raised to help lift in heavy packages. During recoveries, the boom was
in the lowered position, providing a straighter path for the rope or cable to pass through.

The square object in front of the dolly (upper left corner of the photo on the previous page) is the cable/
chute-cutter guillotine. It cut through the steel cable or whatever parachute or webbing was in the cutter
at the time. The cutters on these early rigs were fired shut by a .45-caliber blank housed in the cylinder
on the right side of the cable-cutter. The toggle switch on the winch operator’s console that actually fired
the cutter was a “guarded switch” with a red cover over it. The winch operator had to flip up the switch

Dolly Boom

Fairlead

Capsule
Cradle

Pole
Actuator

Close-up of the dolly all the way aft and in position for recovery.
/Photo credit: USAF

Aft view of the JC-130B recovery rig with poles up and unrigged at Edwards AFB on
April 17,1961./Photo credit: USAF
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JC-130B dolly in the raised position with the capsule cradle tilted outward—
poles down and unrigged. In this photo the fairlead is down and the capsule
cradle or carriage is tilted outward. This is the configuration of the rig when a
heavy package has been reeled up to the fairlead and is about to be set into the
capsule cradle, Edwards AFB on April 17, 1961./Photo credit: USAF

cover before he could fire the cutter with the toggle switch. | believe the last item on the winch operator’s
checklist before a recovery was “cable-cutter armed.” | do not think | ever put my hands or arms in that
guillotine for any reason, even if the plane was just sitting on the ground with no one near the winch
operator’s console.

On the previous page in the bottom photo, the capsule cradle is in the horizontal or tilted back position.
This is the position in which the cradle, containing the capsule, is eventually reeled back into the cargo
compartment. The dolly is in the lowered position where it is when the rig is configured for recovery. Note
that the fairlead has a big ding in it. This could have happened when a hook got hung up on the fairlead
while the winch line continued to reel in line, causing the hook to bite into the metal of the fairlead. It
could have also been caused by hooks or other hardware flailing around and hitting the fairlead.

The loadmasters working in the back of the aircraft helped stabilize the capsule so that it could be fitted
to the cradle. Two of us would get back on the very edge of the ramp by the cradle and one of us passed
a tie-down strap around the capsule to the other loadmaster. We'd cinch the strap tight so the capsule
would stay in the cradle as the cradle was tilted back. Once the capsule was in the cradle, it was tilted
back, and served as kind of a capsule holder/trolley that allowed the capsule to be reeled into the cargo
compartment. The cradle could be removed so it wouldn't be in the way when working other kinds of
recoveries or when dropping things.

The photo of a later model rig (see top photo on the next page) provides an excellent view of the whole
recovery system.The direction finder operator’s panel is in the left foreground in front of the crew member,
who might be the DF operator. Then we see the drum-shaped large winch, the winch operator’s console,
and the recovery dolly rig with the two loadmasters on it all the way aft on the ramp. For reference: the
cargo compartment is 40 feet long, 10 feet wide and has 4,500 cubic feet of useable space. The ramp,
upon which the dolly is sitting, added another 10 feet to the length of the recovery deck. The DF operator
seems to be looking down toward the winch operator, who might not be in his seat, but seems to be
adjusting something on the winch. His hand and arm are barely visible in the lower right corner of the
photo.



152 CORONA STAR CATCHERS

Deploying loop—about 1963./Photo credit: Charles Dorigan
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Dolly aft, poles down and rigged./Photo credit: Charles Dorigan

Just prior to the actual recovery, the crew members usually positioned themselves on dolly at the rear
of the aircraft or stood up front by the winch operator or DF station. Normally, no one stood on the cargo
deck between the winch and the dolly during a recovery. This is the area where the rope or steel cable
winch lines were exposed, and people standing in this area could be hit by recoiling steel cable or winch
line if a line broke or had to be cut.

In the bottom photo on the previous page, A1C Frank James (left) and | are deploying a loop on the
JC-130B. The capsule carriage has been removed for this light capsule recovery flight. The A-frame pole
storage rack behind me was where we stored the end of the poles for take offs and landings or put the
ends of the poles when we weren't using them. At this point in the deployment, the end of the pole is
resting on the ramp with the hooks just over the edge of the ramp. As we deploy the loop, the winch
operator moves the dolly aft toward the rear of the aircraft and the poles move outward and downward
with it. The pole actuators are mounted on the dolly and ride back with it as it moves aft, and in a sense,
take the place of the two aft C-119 and C-130A “pole pushers.” Because of this, we could fly with a winch
operator and only two loadmasters on many of our missions.

The dark linear object protruding from the side of the dolly is a “bomb rack” from which marker buoys
were dropped.

When the dolly is all the way aft, the poles are lowered to their final down position. During the final part
of the deployment, the loadmasters climb on the dolly and ride it back to the end of the ramp. As one
rode the dolly back, there was a brief optical illusion that made it appear as if the dolly was going to roll
off of the ramp. Sitting back there on the dolly always provided a great view of the countryside and the
recoveries as they happened.
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In the photo on this page, the dark bands on the center loops on either side of the center hooks are
canvas sheaths that kept the nylon rope in the loops from burning through from the friction at chute
contact. This particular loop has extra hooks spliced higher in the loop to snag the center of the canopy as
it passes between the poles. The pole handle, the upright black object in the photo, was used to push the
poles through the actuator. It fit into a notch on the actuator assembly and kept the pole from rotating in
the holder. As | had mentioned before, the pole actuators could be opened so the poles could be lifted in
and out of the open actuators, which made it possible to rig the poles quickly and with the ramp closed.
But it was also handy for removing a pole that was bent or damaged in such a way that you couldn’t pull
the pole back through the actuator.

Even that didn’t work at times. We once made a high hit on a pole, which bent the pole upward so badly
that the end of the pole impaled itself in the aircraft’s horizontal stabilizer. Because of the way the pole
was bent, the force on the handle end of the pole in the actuator was so great that it made it impossible
for us to remove the pins that let us open the actuator so we could remove the pole. Fortunately the end
of the pole did not punch into the elevator. However, part of the bent pole extended below the open
ramp, so Capt Mosher had to make a very flat approach to a landing on the dry lake to keep from dragging
the bent part of the pole on the ground.

The practice package in the photo on the next page is an expended JATO bottle filled with the amount
of shot it took to simulate a specific capsule weight, somewhere around 80 to 180 pounds. The funnel-
shaped fairlead guided the hooks, line and recovered parachute as they were reeled into the trough.
Here the fairlead is in the “up” position. The fairlead could be tilted down manually, or it tilted down
automatically with the weight of a suspended heavy capsule.

The dolly and trough system on the JC-130Bs and JC-130Hs made reeling in light packages much
easier and safer on those aircraft than on the C-119s and the C-130A. The troughs and movable dolly

View of the rigged poles, July 1964./Photo credit: USAF
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Practice package in trail, July 1964./Photo credit: USAF

kept the parachute materials contained and helped control the recovered package and materials as they
were being winched in. The top of the trough could be opened in case the hooks or parachute material
snagged on their way through the trough. The troughs prevented much of the thrashing around of the
chutes, lines and hooks that often occurred while reeling in packages on the C-119s and the C-130A
rigs. The large winch drum also allowed us to reel significant amounts of parachute onto the winch. This
was important when hauling in heavy capsule suspension systems. They usually consisted of a recovery
parachute with its suspension lines connected by a support-webbing to one or more very large load-
carrying parachutes. Their suspension lines were in turn connected to the support-webbing connecting
the parachute or parachutes to the capsule.

The photo on the next page is also a photo of a later model rig. | see several improvements over our old
system, among them:

«  Amuch larger and obviously more powerful cable/chute-cutter with the blade slicing downward
instead of across the cutter opening;

«  Rollers on the sides of the cable-cutter to prevent snags;

«  Akind of biscuit mold flooring that was added to the dolly floor framework to facilitate walking
around on therig; and,

«  Oxygen hoses that are attached oxygen regulators that seem to be located above crew members
(foreground and standing on the rig) that allow more mobility than ours did. Our regulators were
mounted on the walls to the side of us, and our hoses could get caught up in things or on the floor
as we worked.
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The riggers working at the very rear of the aircraft were secured to the aircraft by a web “dog leash” to
keep them from accidentally falling out of the plane. Occasionally, we wondered what would happen if
our chute popped and flew into the slipstream while we were still hooked to the plane. If that happened,
the dog leash (rated at 5,000 pounds tensile strength) would hold us in the aircraft while our parachute
canopy would try to pull us out of the aircraft with a drag force of something like 2,500 pounds, or so they
said. That was not something we wanted to experience.

One day while | was working at the very back of the rig, my parachute D-ring got caught on the sonabuoy
holder and my chute popped. Luckily, SSgt Willie Culpepper, who was right behind me, caught the pilot
chute and | never did find out what it was like to become part of a drag chute system. The upshot of the
whole thing was that Capt Mosher saw the incident as an opportunity to get our crews recognized by
6594th Test Wing Headquarters for our sometimes dangerous work. He recommended Willie and me for
Wing NCO and Airman of the Month awards, respectively. We received the awards, but I had a bit of a time
living that down, since | essentially received an award for messing up.

People had thought about the possibility of the loadmasters working without dog leashes, so that an
inadvertently popped chute would not injure a person. We conducted tests in which we threw dummies
out of the airplane to simulate a person accidentally falling out of the airplane while it was rigged for
recovery. As | remember, the dummies did clear the rig, but the decision was made to continue to wear
the dog leashes.

The recovery crew handles a recovered chute as it is winched in through the trough toward the winch./Photo credit: USAF
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The C-130 was flown for a variety of aerial recovery tests. Dorigan describes heavyweight
recoveries, X-15 recoveries, long rope recoveries, and various other types of aircraft used in test
recoveries. He also shares a story about a chase plane crash.

We flew quite a variety of missions using both the light and heavy recovery capabilities of the new
rig. We flew many light recovery test missions that included aerial parachute reinforcement tests,
recovering objects from the ground and water, testing balloon recovery systems, testing loop and hook
configurations, and running pole tests using instrumented and Teflon-taped poles. The Teflon tape
wrapped around the poles reduced the friction of the parachutes hitting the poles, which prevented pole
breakage and allowed the chute to slip down the pole to engage the pole hooks.

On our heavy recoveries, we pulled in weights ranging from several hundred pounds to 3,000 pounds.
We nearly pulled in a 3,500 pound capsule, but it caused aircraft control stability problems that forced us
to drop the capsule. Like the light recoveries, our heavy recoveries also included aerial, ground and water
pickups, some quite novel indeed.

Large capsule systems consisted of a 24 or 28-foot diameter recovery parachute, the suspension line or
“web” connecting the recovery chute to the main support chutes, the main parachute or parachutes and
their suspension lines and the suspended package. As | recall, one 100-foot diameter G-11 type parachute
could support a 3,000-pound load for airdrop, and | believe we did at times use a parachute chute rig with
the 3,000-pound capsules we recovered. Loads could also be suspended from multiple smaller chutes,
such as the G-12s that were 64 feet in diameter and could each suspend a load of around 2,000 pounds
or so. We might have used single G-12s for lighter practice capsules. The exact figures elude me after all
of these years, but | think I am close. Again, the bottom line is that there was a whole bunch of parachute,
parachute suspension line, and web connector strap to be reeled in before the capsule was ready to be
secured to the cradle.

We dropped the heavy capsules to the recovery aircraft from our JC-130B airplanes. A heavy capsule was
about 5 feet in diameter, and about 6 feet tall, and looked like a big stovepipe with a little stovepipe on
top of it. | believe these might have been the simulated SAMOS capsules. We'd fasten roller conveyors to
the floor of the aircraft, and load the capsules onto the aircraft with a forklift. We'd run the dolly forward,
then roll the capsule into the aircraft on the conveyors, and secure it with tie-down chains.

We dropped the packages from higher altitudes, sometimes 20,000 to 25,000 feet. We'd climb to drop
altitude, don our helmets and oxygen masks, depressurize, and open the ramp for drop. Just prior to
drop, the loadmasters removed all of the tie-downs except the one that kept the capsule from rolling
toward the ramp. About ten seconds out we'd remove that one. At the drop signal we'd push the capsule
rearward as the pilot made a slight pull up and the capsule rolled out neatly. After it went out, we'd walk
back to the ramp and pull in the static line and parachute bag. After pulling in the parachute bag, | always
spent a little time on the ramp taking in the unparalleled view of the high desert, Lancaster, Palmdale,
Mojave and the San Bernardino and San Gabriel Mountains that separated the high desert from the Los
Angeles basin.

We tested ground and water recoveries of capsules of various weights and shapes. One that | especially
remember was probably near 10 feet long, weighed about 800 pounds, and was shaped like a giant ice
cream cone. We flew the ground pickup tests at Edwards and the water pickups at the Salton Sea near El
Centro NAS. The land pickup used a goal post or mast station, and the water recovery station was a raft or
small platform with a pole, as described earlier in the C-119 water pickups.
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Approaches to both recovery stations were made at about 40 feet above the ground or water with a
sharp pull up at contact. Again, as | described earlier, it was always fun to sit all the way back near the
pole actuators as the “safety man” and watch the ground or water whip by, then ride the climb out. The
safety man warned the pilots when it looked like the poles were getting too close to the ground or the
water, and he also reported on how the recovery went after contact. Sitting back there hearing all of the
noise and feeling the impact of the contact translated through the dolly did make me think about the
tremendous forces that were being incurred by the winch and recovery rig as we hit these stations at
125 knots and bit into 800 pounds or more of metal. Reeling in these packages wasn't a big problem,
although the ice cream cone sometimes started wobbling around as it neared the mouth of the fairlead.
We then had to dampen the oscillations by reeling it in with coordinated winch and dolly movement,
along with a fair amount of manual input from the loadmasters back on the ramp.

It was during a water recovery of one of these capsules at the Salton Sea that a heavy capsule submarined
during the winch payout as we went into our climb. Capt Curtin was flying the aircraft, which was fast
approaching a stall because of the drag of the capsule in the water. He hollered something like, “Cut it! Cut
it!” to the winch operator, Willie Culpepper, who cut the cable, and as Don says, “Saved the day.” Actually, |
believe it also took some pretty good flying and instantaneous reflexes to keep us from becoming a C-130
submarine. We experienced a lot of incidents like that where unexpected things happened fast and we
had no idea how close we had come to disaster.

One of the really novel recovery systems we tested at the Salton Sea consisted of a remote controlled
catamaran that we dropped near one of our small capsules in order to recover it. The fiberglass boat was
around 12 or 15 feet long and maybe 6 feet wide. It had a pole-type recovery station that could be raised
on command and five or six cannons arranged in an array on the bow of the boat that fired 20 millimeter
projectiles that were somehow attached to a net.

In the recovery sequence, we'd first drop the boat out of the aircraft by parachute so it landed near the
capsule. After the boat landed in the water, the pilot began circling the boat. Using a remote control
system, an engineer up in the cockpit of our aircraft would cut the drop parachute free of the boat, then
start steering the boat toward the capsule in the water. When he got within“cannon range” of the capsule,
he'd fire the net over the capsule, then begin backing up the catamaran to cinch the net closed around
the capsule. Next he'd raise the pole station and we'd come along, snatch the capsule out of the water and
reel it into the aircraft. After getting the capsule on board, we'd try to recover the boat.

The pilots flew the boat recovery as they'd fly any water pickup. | can’t remember exactly what happened
to the pole station on the boat during the recovery of the catamaran, but the boat usually came out of
the water and trailed behind the aircraft nicely until it got to within - I'm guessing—maybe 100 feet or
so of the ramp. The boat would then start swinging in wide circles and jerking about. It just didn't want
to fly right. We tried various maneuvers running the rig in and out along with the loadmasters on the
ramp trying to control it by hand, which at times almost got us beaten up by the winch line. | don't ever
remember being able to bring the boat on board and we redropped it.

One of the more serious incidents that occurred during these water recoveries was when our T-28 chase
plane crashed into the Salton Sea. Throughout our test program, aerial photographers in chase planes
documented our recovery operations. T-28s, T-33s or T-37 “Tweety Birds” were the usual chase aircraft. At
times these pilots would fly these planes right up to the rear of our C-130s to allow their cameramen to
get good close-ups. We always had a lot of fun sitting on the edge of the ramp gesticulating, if you will,
to the enlisted photographers who we knew personally. | kid you not; one pilot closed on us in a Tweety
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X-15 research aircraft, top, in flight; bottom, with landing skids down./Photos courtesy of the NASA website

Bird until he was nearly right under our tail. How he got through all of the turbulence we generated beats
me. You could hear the T-37’s telltale screaming whine over the slipstream and our very loud jet exhaust
and prop noise. | bet if we had taken a running jump off of the ramp we'd have probably landed on the
Tweety’s nose.

| was the flying safety man at the back of the aircraft when the T-28 went in. We were at about 40 feet of
altitude and he was flying lower than we were. | was concentrating on the end of the poles to see how
far they were above the water. | was watching the poles when out of the corner of my eye | saw what
looked like the T-28’s prop ticking the water. The plane climbed a bit, then nosed down into the water and
flipped over. Capt Jarvis Adams was flying and | shouted into the mike something like, “Holy....... 1 The
chase plane just crashed!” Jarv said, “What?" | repeated that the chase plane had crashed into the water.
Jarvimmediately did a 180 and backtracked toward where the T-28 should be. We flew over the plane and
saw that the pilot and cameraman were out of the aircraft and floating in the water, apparently OK. The
pilot probably got fixated on us and also lost altitude reference because of the calm water over which he
was flying.

Another one of our unusual recovery tests involved trying to recover the ventral fin of the X-15 research
plane.The X-15 landing gear consisted of a nose wheel and two landing skids on either side of the ventral
fin at the rear of the aircraft. The lower part of the ventral fin had to be jettisoned before the landing skids
could be used. It was normally dropped and parachuted to Rogers Dry Lake just before the aircraft landed
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there. The top photo on the previous page shows the X-15 in flying configuration, and the lower photo
shows the rear skids extended for landing after the lower part of the fin had been jettisoned. The part of
the fin that is jettisoned can be clearly seen as the flat black portion of the fin in the top photo.

We flew recovery tests of the 10-foot long wedge-shaped fin in November of 1963. For these tests the
fin was dropped from a C-130, not the X-15. The fin, although an aerodynamic body, behaved much like
the catamaran in the water pickups. It would not fly in trail properly, maybe because it was relatively light,
and we had a problem in trying to get it into the aircraft when it was reeled into close proximity of the
rear of the C-130. Engineers tried to dampen the oscillations by adding a drag chute that pulled in the
opposite of our direction of flight. | can't remember for sure, but | don't think this helped either. The fin
still spun and flew erratically when it got into the wash and turbulence near the rear of the C-130. What
| do remember for sure is that we were flying the tests on the morning of November 22, 1963, the day
President Kennedy was shot. | happened to go up to the cockpit while the package was still in trail, and
| saw Capt William “Vip” Vipraio suddenly take off his headsets and say that the president had been shot.
We dropped the fin, left the drop test range and landed at Edwards.

| flew on those tests in the C-119 to try and retrieve objects on the ground, or in the water, by deploying
along line and flying in a tight turning circular flight pattern. We used significantly more rope than we did
for standard recoveries. As | remember, the purpose of the system was to reduce G forces in recovering
objects. The idea was to pay out a lot of line and then start flying in a turn while maintaining altitude.
Initially the line trailed in a big circle, but then, because of gravity, the recovery end of the line began to
spiral downward and turn in ever smaller circles. Eventually, the recovery line would reach the ground,
tracking in a very small circle, at a relatively low rate of speed until it contacted the package.

So picture an aircraft trailing a line that has assumed a spiral shape with the small point of the spiral
on the ground turning in very small circles. At contact, the pilot would then either straighten out or
start a climb while still maintaining the turn, and the package was supposed to spiral off the ground
and eventually, in kind of reverse fashion, un-spiral and eventually fly in trail of the aircraft like a normal
package. | cannot remember how long it took us to fly each of these test recoveries, but it was a good bit
of time, and it took some good and tiring flying to continually maintain altitude and rate of turn. | also
can't recall if we ever successfully recovered one of those packages from the ground. | know | spent a
fair amount of time looking at the horizon at a 30-degree angle or so from the back of the aircraft. | am
still thinking that we might have done some of the tests at one of the dry lakes at Edwards. For some
reason, | think | remember seeing the line leaving a trail of dust on the ground and it reminded me of the
roadrunner in the cartoon. We only flew a few of those tests because they didn’t work out.

As part of our job we flew on other types aircraft besides the C-119s and the C-130s. | logged time in
DeHavilland L-20 Beavers and Cessna U3A Blue Canoes while looking for packages that went down on
the drop range. The drop range was across Rogers Dry Lake from the main base at Edwards. Most of the
time we drove from the base to the drop range in our crew pickup truck to recover packages. It was a long
drive on that large base. Several times we flew out to the range in a Piasecki H-21 helicopter (nicknamed
the “Flying Banana”) to recover packages and fly them back to the base. It was a lot quicker and a lot more
fun than driving a pickup truck.

We frequently flew light package drops from Gooney Birds (C-47s) and C-54s that were either assigned
to Edwards or had flown up from Los Angeles. In my mind, | pictured these airplanes flying the air drops
at Normandy or hauling cargo into Berlin during the airlift. The crew chiefs would remove the doors for
drop and we'd simply toss our capsules and JATO bottles out the side of the aircraft. The packages would
easily clear the tail of the aircraft.
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However, on one Gooney Bird flight with Jim Stewart and me, things went differently. We tossed out the
package, reported it to the pilot, but the recovery aircraft didn’t see a parachute. After some time, when
no one reported a package sighting, the Gooney pilot called back and asked us to look at the tail because
he was feeling a buffeting in the controls. Sure enough, there was the parachute of the 150-pound JATO
bottle we dropped hung up on the tail wheel of the airplane. A chase plane photographed the package
trailing from the tail wheel, and it is now on video tape for all to see. The pilot landed the C-47 on the
dry lake without incident or damage to the tail wheel. We removed the package, put it on the Gooney,
and taxied all the way back to base ops. We had made the one and only C-47 Discoverer self recovery!
The pilots at OL-1 prepared periodic recovery disposition reports that listed the number of successful
recoveries, recoveries missed, and why they were missed. On my discharge from the Air Force, Jarv Adams
gave me the one listing the tail wheel catch as a souvenir. l include it here (see photo on previous page) as
an example of how we reported capsule catches and misses during our recovery operations.

As with the 6593d patch, Dorigan was asked to create the nose art for his C-130A, tail #131 at
Edwards AFB. He did so, and provided a picture below showing his work. You can see the “falling
star” in the nose art that the aircrew would “catch” during their missions.

When we first arrived at Edwards, Capt Ed Mosher thought we should be called “Star Chasers
Extraordinaire” He asked me to draw a star with a comet’s tail and paint it on C-130 #131. SSgt Lawrence
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The falling star nose art on the C-119 of OL-1 at Edwards AFB about 1959. Members of OL-1: Left to right:
(kneeling) Capt Ed Mosher, Capt Donald Curtin, Capt Jack Parker, Capt Floyd Barrow, TSgt Frank Kenyon, and
SSgt Doug Stinnett (standing) SSgt William Culpepper, TSgt Billie Hendon, A2C Jim Stewart, A1C Walter Johnson,
A2C Donald Hackworth, A2C Charles Dorigan, SSgt John Kosmatka, and SSgt Ken Klein./Photo credit: USAF
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Bradley and | cut a stencil out of some cardboard and spray painted a blue shooting star onto the side of
the aircraft. That symbol was also painted on our C-119 and our first C-130B, #526. I've often wondered if
that was the origin of this “Catch a Falling Star” business, the unit motto of the 6594th Recovery Control
Group. It probably wasn't—there was a song Perry Como sang by that name.

Capt Mosher also wanted everyone in our detachment to have a uniform nametag for our flight fatigues.
The ones we chose were the leather nametags with silver letters and wings. These tags slid into soft,
transparent plastic holders that could stand up to cleaning and such. Seen in the photo on the following
page, everyone in that photo except one was wearing one of those nametags. You can also see the
shooting star symbol on the C-119 behind us. Our ball caps were robin’s egg blue with dark blue numbers,
and we painted our P-4 helmets the same light blue with dark blue trim. The 6593d’s ball caps were dark
blue with white numbers. Later, Ed asked me to design a recovery patch for our detachment and | drew
the C-130 catching a parachute.

Dorigan left the Air Force in 1964 and returned to Hawaii and attended the University of Hawaii.
He actually used Corona footage during his defense-related career before he retired. Dorigan
looks back on his years in aerial recovery quite fondly.

“The years at Hickam and Edwards were some the best years of my life. |
worked with great enlisted men and officers, and at Edwards | witnessed
whatever was new and exciting in aviation.”

The years at Hickam and Edwards were some the best years of my life. | worked with great enlisted men
and officers, and at Edwards | witnessed whatever was new and exciting in aviation. | was career-oriented
and hadn't planned to get out, and in fact was reluctant to do so, but events in my life caused me to
change my mind and | started to think about pursuing a full time college education. | applied to and was
accepted by the University of Hawaii. | was discharged on July 13, 1964, and left for Hawaii the following
week. Even though | was out the Air Force, | wasn't quite out of OL-1. Several OL-1 people rotated back to
the 6593d in Hawaii and we kept up our close ties. They provided me with a great deal of moral support
as | started and made my way through college. My major was in physical geography and | took courses in
aerial photo interpretation, cartography, earth sciences, and climatology.

My education and interest in looking at the earth from above led me to working in remote sensing
where | interpret photography, satellite images, and thermal and radar imagery for environmental,
natural resources, intelligence, and defense-related applications. We use Corona information from time
to time where | now work at Earth Satellite Corporation in Rockville, Maryland. In fact, the director of
our Department of Defense and intelligence programs at EarthSat, Jim Fry, performed photogrammetric
measurements on Corona photos. Corona imagery provides us at EarthSat and other scientists with
valuable baseline data that we can use to monitor the changes that have occurred in the earth’s landscape
and urban environments since the imagery was first acquired. Nowadays the Corona films are usually
digitized for analysis, but | keep a canister of old Corona film at my desk as a reminder of what we did so
long ago and how far we have come since then.

In 1995, much of the Corona data was declassified and a declassification ceremony was held at CIA
headquarters in Langley, Virginia. | had the pleasure of taking Jarvis Adams to the ceremony at the CIA
and to the reception held that night at the Air and Space Museum.
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Veterans of the 6593d Test Squadron (Special), Charles Dorigan (left) and Daniel Hill at their
2002 unit reunion./Photo credit: Daniel Hill

The original members of the 6593d have held reunions every two years since 1990, and | hosted the
reunion in 2002 in Washington. We have a pretty decent network of people in communication with each
other. A couple of years ago, our group was registered as an official non-profit historical organization in
the state of New Hampshire, the 6593d Test Squadron (Special) Historical Society.
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Chapter 6

SMSgt Richard C. Bell

“Space capsule recovery was very
routine for the loadmasters.”

SMSgt Richard Bell (1931- ) was interviewed using e-mail
between May and July 2003. As an airman first class, Bell was
an experienced loadmaster when he was first assigned to the
6593d Test Squadron (Special) in August 1964. He started as a JC-
130 recovery loadmaster and progressed into a winch operator.
He was involved in the recoveries of both Corona capsules and
Ashcan payloads. Bell was promoted to staff sergeant (E-5) and
tech sergeant (E-6) while he was assigned to the 6593d. Bell was a
career airman and was transferred from the 6593d in 1968.

SMSgt “Casey” Richard C. Bell at Patrick AFB
in 1964/Photo credit: Richard Bell

Bell joined the 6593d in 1964. He notes that the assignment was very intriguing. Although he
didn’t recall much being revealed in briefings about Discoverer, Bell knew the aerial recovery
mission was a top priority.

| heard about the 6593d aerial recovery operations and it sounded interesting. A recovery crew from the
unit at Edwards Air Force Base (AFB) gave a demonstration recovery at Patrick AFB, and | thought I'd like
to try it, so | volunteered. Being in Hawaii was no small part either.

| don't recall any specific briefing about the purpose or mission of the Corona capsules we were
recovering. We didn't know much, but | was quite sure they had a photographic capability.

We were told the mission had the top Air Force, Department of Defense (DoD), and National Aeronautics
and Space Administration (NASA) security. When we were on Temporary Duty (TDY) the back of our
flight orders were stamped with a statement to get us any support we required. | can't recall the exact
terminology, but on the back of our flight orders stated our mission was “Air Force Priority XXX, DoD
Priority XXX, NASA Priority XXX We were told the “XXX" was the top priority for each department.

Prior to my arrival, there was lots of publicity. The Discoverer program was even reported on local radio
stations when a recovery had been made. They took a photo of the crew and capsule. Someone gave a
talk about it at a local church, and it was in the newspaper.
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I'd guess the timeframe as 1965 when a popular men’s magazine had quite a story on the function of the
capsules. Perhaps the magazine’s name was TRUE, but it has been out of print for many years. We were all
called into the briefing room and told not to discuss the story.

Initial training started with learning about the recovery equipment. Bell describes how they
made loops and added the hooks. He also notes the color codes used for the equipment. Even in
training, problems could occur. Bell shares one particular training day.

The first part of loadmaster training was learning to splice and make the “loops,”—the trapeze-like line
that was used to recover the Corona parachutes from a JC-130. It could take a couple of hours to make a
loop. They were very particular with the splices. | think there were a total of sixteen splices. We used half-
inch nylon rope.

The “rig” was the rope/hook assembly attached to the recovery winch line and the poles. The parachute
was captured by contact with the rig. The nylon rope used for a capsule recovery came in 600-foot spools.
We used 500 feet for the winch line, and made the loops from the balance. We had a “schematic” on the
hanger floor to cut and standardize the various lengths required. Starting at the winch line end, we'd
splice an eye in two lengths to connect the winch line with a clevis. Next came the “in-line” hook—a
lateral line with a hook in the center, connected to the first two lines, like a trapeze. We cut two more
lengths with a byte spliced in, and a second lateral line with an in-line hook. The bytes were connected
to additional pole hooks. The splices were what held the whole thing together. Oh yes, the lateral lines
had a cotton cover over them, to reduce the friction from nylon-on-nylon contact. | suppose much of the
emphasis on making a good loop was the fact it was only used for one mission recovery.

The recovery lines/loops were quite sturdy. I'm guessing we didn’t have more than one or two break
during my four years, and they were all training loops that probably just wore out. | don’t believe we had
any limit on how long a training loop was used. Some looked quite shabby before they were trashed. We'd
just cut the hooks out and use them in making another loop. There really wasn’t much in the way of strain
during the recovery. The winch drum turned four free revolutions before the brakes were applied, and
the 150 feet of payed out winch line had a great deal of elasticity in it. | once heard an All American tech
representative say there was less shock load on a capsule than on a personnel chute deploying. | don't
really know if it was true, but he said it.

For an actual satellite capsule recovery mission, the winch line, loop, hooks, and poles were all brand new.
As each item was assembled for a mission, it was color-coded green. The pole ends, loop ends, and the
hook-retainer assembly were all marked green. After a mission, all were relegated to training equipment
and repainted red. The winch line was spliced to the drum and used for twenty practice recoveries, then
reversed for another twenty. The drum was the cylinder the winch line was wound around, like the spool
on a fishing reel. The splices could be viewed as the weakest link, | suppose.

During our flight training missions, we used 200-pound “bombs” filled with metal shavings to simulate
the capsule. There were four “riggers” (or loadmasters), two forward of the dolly, and two aft of the dolly
near the JC-130 recovery ramp. They'd start you in the forward position, you'd mostly observe while
making a couple of recoveries from there. Then they’d move you to the aft position. The left-rear rigger
was the primary; he was the one controlling the functions from back there, in coordination with the
winch operator. | think most riggers got their check ride after ten to fifteen training flights. You were not
assigned to fly an operational recovery mission until after a check ride to become qualified. Once a rigger
was qualified, he was usually put on the next recovery mission, but worked a forward position for several
missions. There were no hard, fast rules on it.
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JC-130 during an aerial recovery in 1962./Photo credit: USAF

The winch operator was in charge of the riggers. There wasn't a great deal of leadership required. You'd
just tell the riggers which position you wanted them to man. However, on my crew, | didn't even have
to do that. They just rotated positions automatically. Rank was the primary requirement to upgrade to a
winch operator—all were at least staff sergeants. As soon as | made staff sergeant, they upgraded me to
a winch operator. It only took a couple of flights to get qualified as a winch operator. You already had a
working knowledge of what was going on.

| was in the 6593d Test Squadron from 1964 to 1968 when there was a shortage of loadmasters due
to the Vietnam War. We got most of ours straight out of the basic loadmaster school. The loadmaster
requirement goes way back to a project flown with C-119Js in the mid-1950s (Genetrix project). The 6593d
didn’t have any women in the recovery aircrews. | don't think the first women came into the loadmaster
field until the late 1970s.

We used 200-pound bombs, but had them weighted to 180 pounds. We had bomb shackles on the dolly,
and for training we dropped the bombs to ourselves. When we went to the 900-pound and 1,800-pound
training capsules, we had to have a drop plane and a recovery plane. It took considerably longer to
deploy the rig for heavy weights. The loop was made from either three-quarter-inch or 1-inch rope, |
forget which, and instead of the half-inch nylon winch line, we used 1,000-foot stainless steel cable. After
the rig was deployed, we had to put down a set of “dog houses” (three-sided “boxes” of plywood covered
with aluminum that attached to the rails) and created a tunnel over the cable. The recovery equipment
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JC-1301in 1961 with its dolly in the rear position on the ramp and
the recovery poles without a loop. This is most likely at Edwards AFB
photographing the aircraft and recovery equipment, not a recovery.

/Photo credit: USAF

was capable of recovering at least 3,000 pounds. They did that at Edwards AFB, but never tried anything
heavier. As the 3,000 pounds came onto the ramp, the airplane began to lose stability from the tail-heavy
condition. | personally never was involved in any capsules above 1,800 pounds.

| can’t remember the first time | participated in a training parachute recovery. Space capsule recovery
was very routine for the loadmasters. | can recall the first (and only) failure | was on. | don't recall the entire
crew, but the pilot, winch operator, and left rigger were all from Standardization. The capture (from the
view on the C-130 ramp) went like this. When you heard the ten-second warning, then you grabbed hold
of the side of the aircraft to prepare for some last minute rudder-kicking. As the chute went under the
ramp you called, “Contact” on the intercom, and approximately one second later, “In trail.” Well, on this
mission it went more like, “Contact...tear-through.” The response from the pilot was, “Oh, (curse word)!”
That's all that was said over the intercom (excluding checklists, of course) for the remainder of the flight.
Another aircraft was close behind us. They made the recovery within a minute or so of our parachute
tear-through.

A“streamered” parachute was a failure that prevented the chute from opening, possibly due to improper
packing or perhaps getting wet. They just failed sometimes, even with personnel chutes. Perhaps the
pole hit the outside edge of the chute, sort of a glancing blow with the pole, one hook catching a lateral
band of the chute and closing it up like an old tobacco sack. The chutes were called “ring slot” chutes. That
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is, it was not a solid canopy, more like a series of bands around the circumference of the canopy. These
bands of material were sewn to reinforced lateral bands, and | believe every other suspension line (from
the canopy down to the attaching point) was reinforced. Perhaps “reinforced” is misleading, “heavier than
normal” may be a better description, but they were known as “reinforced.”

We had a higher-than-normal rate of “steamers” among our practice chutes at one point in time. A
parachute engineer came out to check them and discovered they were not manufactured to specification.
I'm not sure of the exact spacing between bands, but for the sake of clarification—let’s say 6 inches. He
found some with 6 *, 6 ¥8, etc. It didn’t sound reasonable to me that this small difference could cause a
problem. He explained it by using a paper bag as an example. Punch a couple holes in the bag with a
pencil, and the flow of water would still fill the bag. Punch a couple more and the loss of water through
the holes would prevent the bag from ever filling. In the case of a real capsule returning from space, a
malfunction that caused the chute to deploy at too low an altitude and with too great a descending
speed could blow out some panels. I'm not aware of that ever happening.

Edwards AFB had two or three recovery-configured JC-130s involved mostly in test operations. Also, at
this time the Air Force had a parachute test unit at El Centro Naval Air Station. For heavy drops/recoveries,
when a second plane was required, El Centro crews did a lot of dropping to the Edwards crews. During
this one particular test of a large cargo chute (probably a 64-foot chute, | have no idea what they were
looking for in the test), it was a drop only, and the Edwards crew was just photographing the sequence.
The El Centro aircraft commander asked if he could make a “dry run” over the chute during its descent,
just to see what it was like to line up on a chute. Since no recovery was to be attempted, the Edwards
aircraft commander said, “Sure, why not?” Remember, this was being photographed and | saw the film.
The El Centro aircraft commander flew his C-130 right into the chute. The parachute exploded like a kid’s
balloon. The canopy streamered around the nose and covered it like a cloth draped over a fence post.
The Edwards aircraft commander had to guide him around a bit until the chute all ripped and blew away.

As Bell describes it, he was not permanently assigned to one pilot, or one C-130. Bell explains
one mission shortly after his arrival.

We were assigned to crews. The winch operator was the reporting official for the four riggers in their
Airman Performance Reports, so we tried to always keep them together. We flew with various pilots. The
pilots in upgrade training had no assigned crews, so we'd have to cover their training flights. Maj William
Vipraio was my aircraft commander until he rotated back to the mainland. | also flew missions with Capt
Curtin, Maj Bayer, Lt Col “Tex” Owen Pratt (he was the commanding officer of the 6593d), and perhaps
Capt Douglas Sliger.

We seldom flew in the same JC-130 for two recoveries in a row. They were all the same to us. The JC-130
was the only airplane | flew recovery missions on, but from my viewpoint it was well suited.

Shortly after | arrived, a mission was running over a weekend. Since | wasn't qualified yet, | was the
duty driver. The emergency forces had to show and cock their airplanes, then they had some time to kill
while they waited for their release. There was a poker game in the recovery section—in the corner of the
hanger, next door to the hanger that the group was in. Someone came into the hanger and shouted,
“Emergency forces released.” Everyone left except the players. In just a manner of minutes as the poker
hand was still going, we got another shout, “Scramble emergency forces!” Pandemonium ensued. One
of the aircraft commanders was gone, but Maj Bayer was there to check his mail or something, so they
grabbed him. They grabbed me and this gave us three riggers per crew. Well, we blasted off, flew out a
ways, and then got a release.
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Bell explains the mission process and the schedule each crew member had to follow. He continues
by describing how the recovery equipment was prepared for live missions.

This becomes involved, but I'll try to make some sense of it. The duration of the capsule in orbit might
vary, but let’s assume this was a five-day mission. We had our crews scheduled the day prior to launch.
Now the schedule was set for day one with the assumption the capsule would be returned early. We were
given Estimated Time of Parachute Deployment (ETPD), and everything was backed up from then. We
wanted one hour“On Station” circling the expected recovery area prior to ETPD, add en route flying time,
preflight time, and arrival at a briefing time. For day one, crews one and two were “emergency forces,”and
crews three, four, and five were considered “normal forces”

At a point in time, the folks in Sunnyvale decided that the capsule was operating normally and it was go
for day two. At that point, it was too late to operate with the schedule as described, so the normal forces
were released. The emergency force was kept until the last minute, so they were able to be On Station
without the one hour prior. I'm sure this is confusing. It took awhile for all of us to really get in the flow—
no other operation is scheduled in a manner such as this.

For instance, assuming a 7:00 a.m. briefing, the crews figured on leaving home at 6:00 a.m. Early on,
the winch operator attended the briefing, but it really was a waste of time for us. It dealt with the route,
weather, and etc, so at one point we no longer attended. Briefing time for the recovery crew was when we
began getting the equipment and doing the preflight.

If conditions warranted, the normal forces were released prior to 6:00 a.m., the aircraft commander
was notified, and he released the copilot, navigator, flight engineer, and the winch operator. The winch
operator passed the release to the four riggers. Often times everyone showed at the squadron at 4:00 a.m.
to find out we were released! The same routine was followed until day five, when we were all told that day
was primary. I'll lay out a timeline to make it clearer: 7:00 a.m. briefing; recovery aircraft take off at 9:00
a.m.; two hours of flying time; On Station at 11:00; and ETPD at 12:00 local time.

Emergency forces would definitely show and the airplane would be “cocked”—that is, the preflight was
done, up to the point where “start engines” was the next step. Then the crew could leave the aircraft and
seal the door, and stand by until their release. They would be able to “scramble” (continue the checklist)
and take off as late as 10:00. Normal forces could have been released at 6:00. Of course, we (the crews)
were not involved in all of this planning, as far as when it was primary. Everyone could possibly be released
at 6:00 a.m. You just assumed you were flying that day until the release came.

We had five aircraft on a Corona capsule recovery mission. The airplanes were lined up numerically from
north to south on the trace, which the capsule was expected to return on. Both pilots and winch operators
normally flew their first mission in the number five slot and worked their way up.

For a mission recovery, first, equipment was drawn from unit supply, to include a loop, winch line, re-
drop chute, ditty bag (containing two pole hooks, masking and electrical tape, clevises, safety wire, and
etc), and a capsule canister. All five crews loaded this on a truck, loaded mission poles on a trailer, and
then went to the flight line. The practice poles were removed, and the mission equipment was loaded on
each aircraft in turn.

We loaded the poles in the hydraulic actuators, the part of the dolly that held the poles and raised/
lowered the poles. The dolly had its own electrical/hydraulic system and it could be operated without the
JC-130's engines running. The dolly was the large, yellow piece of capsule recovery equipment that you
see in some photos. It traversed forward and aft by an electric/hydraulic system that was self-contained
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Loadmasters standing beside a JC-130 recovery dolly./Photo credit: Richard Bell

in the dolly. The winch hydraulic motor was powered by the aircraft’s hydraulic system, so we did not
remove the training winch line and install the mission line until after takeoff. If we had a short en route
flying time, we would sometimes begin the removal during taxi. If the winch operated during taxi it
overheated the hydraulic system, so we could only operate the pumps in “low,” taking twice as long. The
hydraulic system for the winch was an add-on to the aircraft system. It had a cooling system (think of a
radiator on the bottom of the wing), but was designed to operate in flight. After removal/installation of
the mission winch line, we installed the pole hooks, attached the loop, and we were ready to go.

Among the equipment, | mentioned a“re-drop” chute. In the event of a malfunction with the winch after
getting the capsule in trail, and being unable to winch it aboard, we had a re-drop procedure. We always
had a re-drop chute and “pig tail” (a 24-foot piece of the nylon rope used for the rig/winch line with an eye
spliced in each end). We could attach the pig tail to the winch line at the forward end of the dolly trough
with a couple of cable clamps. We attached the re-drop chute to the eye of the pig tail, secured the static
line, cut the winch line, and re-dropped the capsule. As far as | know, it was never done on an actual
Corona mission. We did it with an Ashcan parachute over Alaska one time.

During the winching in, with the Ashcan parachute perhaps 50 to 60 feet in trail, the winch hydraulic line
blew out an O-ring seal so we couldn’t use it. We connected a re-drop chute (a regular training chute) to
the winch line with cable clamps while a ways out of Eielson AFB. We just towed the parachute until we
were over the field at Eielson, flew a low approach, cut the winch line and dropped the Ashcan alongside
the runway. It worked just like it was supposed to! This was the only time the procedure was used, as far as
I know. A ground-controlled interception station along the way called us on the radio and asked, “Um...
Ozzie 56, is that a normal configuration for your aircraft?”
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Every crew member had specific job functions during a mission. Bell concentrates his descriptions
to loadmasters and winch operators. He also recalls the play-by-play of a live recovery mission.

The winch’s brake and free turns were pre-set prior to the beginning of the sequence, and enough slack
was put in the winch line to allow the rig to be deployed. “Brake and free turns” describes the mechanical
sequence of the brake application during the recovery sequence.The recovery winch used the same brakes
used in C-54 aircraft. There were two brake settings used for Corona missions, an“initial”and a“final”brake
setting. The initial was approximately 1,800 pounds of brake force, and the final was approximately 3,000
pounds of brake force. “Free turns” were the number of turns the winch drum rotated prior to the brake
application. This method decreased the shock loads encountered. My description of what was actually
happening would be to compare it to the parking brake on your car. If you set the parking brake, the car
will not roll. If you set the parking brake and added four “free turns,” and your car was parked on a slope,
the car would roll until the wheels revolved four times prior to the brakes stopping and holding the car.
After the winch line had payed out and stopped, the final brake settings were dialed in prior to winching
the capsule in.

The first step in a recovery was for the aft left loadmaster to open the ramp and door. The poles were
horizontal and about two feet off the floor. As soon as the ramp and door were open, the aft left loadmaster
checked with the aft right loadmaster, and then gave the winch operator a hand signal to “milk” (lower)
the poles down. That is, the winch operator turned the dolly hydraulic pump on/off, putting just a bit of
pressure in the system and lowered the pole tips just above the ramp, making it easier to deploy the rig.

When cleared by the pilot to deploy the rig, the aft left loadmaster hand-signaled the two forward
loadmasters to manually push the poles from their stowed position at the front of the dolly to the rear.
The two on the ramp hand-fed the loop out as the poles and dolly moved aft. | mentioned the slack in the
winch line. It was tied off to a ring on the winch. As soon as the poles had been pushed to the rear position,
the forward right loadmaster freed the winch line and allowed it to play out the slack as the dolly moved
aft. As the dolly was far enough aft, the aft left loadmaster hand-signaled it was OK for the winch operator
to begin moving the poles to their down position. As you see, most all of our deploying sequence was
done with hand signals. We knew what the next step would be, and it was just easier to signal rather than
use the intercom. The aft left loadmaster announced, “Good rig” The sequence probably took from three
to four minutes.

We tried to be rigged and ready to meet the capsule at 15,000 feet. First, there would be a visual pass
of the descending parachute. Usually, the pilot visually checked from the swivel at the top of the capsule
harness up to and including the chute. The engineer checked the harness and capsule. Both looked for
any indication of anything broken or missing that could hinder a good recovery.

The pilot announced on the intercom that the chute was passing the left wing tip. The aft left loadmaster
announced over the intercom when he had the chute in his view. He made calls to assist the pilot maintain
his desired rate of descent. Something like, “It's below the horizon and rising—below the horizon and
rising—coming up on the horizon—it’s on the horizon and steady.” Ideally, the chute’s skirt appeared to
be directly on the horizon. The copilot called out the time since the wing passage, normally after about
thirty seconds, and the pilot announced when he was beginning his turn. The aft left loadmaster made
his final call, “On the horizon and out of sight.”

When the aircraft lined up with the parachute, the pilot announced, “Inbound hot.” The winch operator
responded, “Winch operator check complete!’ The pilot gave us the “ten seconds warning”and “under the
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nose” announcements. This was a signal for the aft loadmasters to hang on and prepare for some serious
“rudder-kicking,” which is sort of like a car skidding. You pretty much knew the pilot and his reputation,
and that indicated exactly how tightly you held on. There were just a few “rudder-kickers” that you were
always prepared for. They were about ten seconds out, saw that they were not aligned too well, and made
corrections. The ten-second warning was primarily for the flight engineer to start the cameras and the
winch operator to be alerted. It was a secondary feature as far as warning the aft riggers. The best pilot |
flew with was Maj Vipraio. You didn’t have to hang on at all when he was flying.

“The best pilot | flew with was Maj Vipraio. You didn't have to
hang on at all when he was flying.”

Assuming a good catch, the aft left loadmaster announced, “Contact...in trail” The winch operator
notified the copilot about the length of winch line payed out for the recovery report. The pilot would clear
us to bring the parachute and capsule in. The aft left loadmaster kept the crew advised about whether
the capsule was trailing smoothly, oscillating, or whatever. He announced as the chute began to come
through the horse collar on the end of the dolly, counting on the intercom, “five, four, three, two, one, and
stop” as the capsule came up to the collar. We'd raise the poles, raise the dolly trough (to keep the capsule
off the floor), move the dolly to its forward position, secure the poles, and with an “OK” from the pilot,
closed the ramp and door.

An aft JC-130 loadmaster standing between the dolly to his left and the extended recovery pole to his right.
The red training payload dangling at the left has just been recovered and reeled up to the fairlead of the dolly.
/Photo credit: USAF
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An aft loadmaster standing on a dolly as a parachute and capsule are being recovered by a JC-130.
/Photo credit: USAF

During the first few missions | flew, we untangled the loop from the chute, placed the capsule in the
canister and locked it. We wanted our loop back, and occasionally you had to cut parts of the chute to get
it free. Coincidentally, this made some scraps of chute and sometimes they might be kept as a souvenir.
Then the people at the other end wanted the chute and loop intact and placed in the canister with the
capsule.

The successful aircraft parked, and opened only the crew entrance door. The commanding officer
normally rode out in the crew bus, or 1%2-ton truck in our case. He'd always get on board, walk around
shaking hands and giving us what seemed to be a canned speech on training, standardization, and etc.
We were all taken in to a debriefing. A couple of administrative guys from the group headquarters office
came out and got the capsule canister off and took it to an aircraft waiting to take it back to California. It
was usually returned in a Military Air Transport Service (MATS) C-135, and those crews referred to it as a
“pineapple mission” when returning a Corona capsule to the mainland.

There were no security forces involved. We were always told it was done like this in the name of security.
But, if someone really wanted to know—if you saw five aircraft load up and take off in a short period of
time, and when they returned, four of the planes were opened up and all their equipment was removed,
but one plane stayed closed and a pickup went to the other side, removed a canister and took it away—
well, I've never worked in intelligence, but | think | could figure this one out.

We wore a parachute harness (no chute) that was connected to a restraining strap attached to the
aircraft. Perhaps in the 1967 timeframe, they replaced the strap with a retractable reel assembly (sort of
like the retractable extension cord trouble light some mechanics use). Also, about the same time, the aft
riggers had to wear a helmet.
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There was no formal winch operator training. Upgrades were too infrequent, and really not required.
We were given a briefing on the winch components and operation by a tech representative from All
American Engineering. Then we were given a demonstration during a training mission by a winch
operator instructor, and then you began doing them under his supervision. A normal training mission
had four recoveries: the aircraft commander made two, the pilots changed seats, and the copilot made
the other two. Most winch operator checkouts could be done during one training mission.

The winch operator monitored the activities of the riggers, kept the pilot advised of anything not going
right, ran the winch to its aft position when ready, deployed the rig, made the recovery, and brought the
capsule back on board.

A log was kept on each aircraft to record the winch payout for each recovery and also the brake settings.
The brake settings were calibrated by the Recovery Maintenance section. A large scale was attached
to the floor of the cargo compartment, and we attached the winch line to the scale to determine the
required settings. The number of recoveries per winch line was also kept in the log. For training, | believe
twenty were made on a new line, then the line reversed for an additional twenty. For preflight you only
needed to check the log and make a visual look-see of the equipment. The whole thing was quite simple.

The Recovery Maintenance Shop did the maintenance and repairs on the recovery winches. It was
manned by tow reel operators. They were the career field that operated tow reels for target-towing. This
was a defunct (as far as | know) mission where aircraft such as a B-26 Invader towed a target for other
aircraft to shoot at.

114,324 59 A-AFETC 18 KOV 59 130 131 WITH
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The aft loadmasters lowering a recovery line from the C-130A over Edwards AFB in 1959./Photo credit: USAF



176 CORONA STAR CATCHERS

Bell describes the competition between the pilots. Recovery rates were very important. If a pilot
did well, he qualified to be on the mission line up.

Among the aircrews, only the pilots were concerned about recovering the most capsules. | guess youd
call it an informal competition. They just liked to brag. But that’s just a part of being a pilot, | suppose. It
was almost fun and games, with a very serious overtone. The squadron had a recovery percentage rate. It
meant nothing to me, so | never put any effort into keeping abreast of it. A pilot had to reach the “magic
number” percentage during his training missions before he was put into the mission line up. He also had
to maintain the recovery rate to stay in the lineup.

One of the pilots (a major) was never able to achieve it. It got to the point where he'd be physically sick on
the mornings he was scheduled to fly a training mission. They finally removed him, made him the officer
in charge of the Recovery Section (the loadmasters), and he only flew local training, touch-and-go flights,
and etc but never any more recoveries.

| really don't have any idea how many Corona capsules my crew recovered. It never came up before. |
didn’t keep count on how many Corona recovery missions | was involved in, but a conservative count
might be over twenty. Remember, it took five crews for a mission, but only one for a recovery. When | was
promoted to tech sergeant in 1966, | was also given the job of running the Recovery Supply section. From
then on, | wasn't assigned to a firm crew, but | flew when | needed to fill in.

Bell discusses the recovery poles on a JC-130. As sturdy as they were, Bell explains how quickly
they could be damaged. He continues by providing information about the equipment during
missions.

The poles had a baked-on finish, Teflon as | recall, and we had to wipe them down with a damping fluid
prior to the rig being deployed. The fluid was in a paint can, and was very slick stuff. It had almost a greasy
feeling to it. It was supposed to lesson any friction from the contact with the chute.

We had to jettison a lot of recovery poles into the ocean. If the pilot was off just a little and hit the chute
directly with a pole, the pole would bend at about a 90-degree angle, and sometimes just snapped off.
Either way, we didn't like to bring the poles back on board.

During training missions, we had two poles in the dolly and two spare poles were tied down in brackets
on the right side. If a pole was bent badly, it was hard to handle on board and to secure in the stowage
brackets. When they broke, the edges were razor sharp, so we didn't like handling them. As | recall, the
pole weighed about 190 pounds, was segmented from approximately six inches at the large end, to four
inches, three inches, and two inches at the retainer/hook end. It made them more difficult to handle
with one end so much heavier than the other. Someone finally got the idea of repairing the poles to be
used on practice missions, but only a small percentage was repairable. It was done by the base shops at
Hickam. We also lost lots of the practice bombs due to streamered chutes (parachutes that did not open),
tear-throughs (contacting a parachute but not recovering it), and de-rigs (separating the recovery loops
from the poles) that we were not able to straighten out and re-deploy before we ran out of altitude. I've
wondered what will happen when the ocean dries and some future generation wonders what the hell
kind of war we fought with the poles and bombs filled with sand.

We had a camera mounted in the front windscreen between the pilot and copilot, as well as one on
the bottom of the dolly pointed aft. The flight engineer had a control box, and turned them on at the
ten-second warning. Each pilot was able to review some photographs of his previous day’s catches. At
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some point, someone got the idea to paint the poles with black and white sections for better photo
identification. They were painted at the factory. We got a few repaired poles back, and they were also
painted black and white by the paint shop.

A lot of the Air Force operational theories were, “We did it that way yesterday, so it must be right, and
that's how we'll do it tomorrow.” Nowhere was that theory more practiced than in the 6593d. For example,
although we flew daily training missions with two poles in the dolly and two spares in the rack, come
mission day, off the spare poles came. We all understood we had to use the new mission poles, but we
did not understand the removal of the practice poles. Reason given: a hazard! We fought that over and
over—always lost.

Fade to the next mission. When one of the crews was initially trained, they had flown quite a few missions
(all unsuccessful) by the time | was involved. During preparation for my first one, | discovered we now
had to carry four poles: two in the dolly and two spare mission poles in the brackets. | was astonished. |
asked the reason and was told there were only three aircraft used on these, and there was the possibility
of making a ship data pickup. OK. But a few days later | gave it some more thought. If an aircraft made a
successful recovery, it would have an object tied down to the floor, aft of the dolly, so it was physically
impossible to deploy the rig for a ship data pick up, or for any other reason. | brought this to the attention
of the operations officer and he said, “Good thinking.” We'd go back to only the two poles in the dolly. |
asked if we couldn’t leave the practice poles on—we'd flown missions with them.”No” was the reply!

From my experience the word “change” wasn't in the program. We ran a test on about 250 test chutes
that were just a bit different than the normal ones we used. We were told prior to trying the first one, it
would not be used! | heard an operations officer say (when discussing a change of some sort), “I'm just
glad they didn't fly the C-119 upside down when they made the first recovery.”

Not all missions were a success. Bell describes three occurrences in which something went
wrong. The resulting outcome was broken equipment, lost capsules, and injuries to the crew. Bell
illustrates how and why his job was quite dangerous.

One capsule came down in the middle of a rain squall, and we never had a shot at it. My crew flew high
cover orbits maintaining electronic surveillance, and | believe a second plane flew a low cover also. I'm
not 100 percent sure on the second one. The remaining crews returned to Hickam, refueled, got new
crews and replaced us as we got low on fuel sometime after dark. For fuel conservation, we shut down
two engines and flew just above stall speed. You can’t go anywhere on two engines, just do a very slow
speed orbit. We had to restart the engines to return to Hickam. | really don't recall the fate of the capsule.
The squadron had CH-3B helicopters with divers that were capable of water recoveries, but it seems this
one was out of their range.

On another mission, the electronic direction finding operator picked up the capsule radio beacon in
what seemed to be a normal reentry (coming north to south), but then he said, “Oh, it’s continuing south.”
All five aircraft got the same signals, and all turned south, chasing it until we were told to discontinue the
chase and return home. | don't recall the outcome of this one. On the day of the incident, the training
capsule was dropped by another C-130. We were not ready in the rear, the poles were still horizontal and
the brakes were “set” (like having your parking brake set). To get ready, we had to lower the poles, and set
in the delay and initial brake setting. The pilot decided to make a dry run over the recovery chute before
having us deploy the rig. As we crossed over, the recovery chute popped up, caught the rig, and pulled
all the winch cable out. The cable was a seven-sixteenths-inch stainless steel cable attached to the drum
with a nylon “weak link.”
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Anyway, the process didn’t work like it was supposed to. When the payout began, it caused the winch to
over-speed and the cable “grew” (expanded on the drum) from centrifugal force, apparently separating
the end of the cable from the weak link. If you're a fisherman, think of a really bad backlash. As all this
mess spun, it tore up the cable, which looked like a shredded brillo pad. It shot pieces of cable into some
hydraulic lines (like the proverbial straw stuck in a telephone pole by a tornado), the sound roofing, and
about everything else in the cargo compartment. The right forward rigger got a small piece of cable shot
into his arm between the wrist and elbow, and | got a small piece in an eyelid. The flight surgeon pulled
mine out, but said it was better to leave the small piece in the other rigger’s arm bone. It also slashed the
hydraulic reservoir on the dolly, which lost all its fluid and made the floor quite slick. We had to disconnect
the dolly drive shaft and pull the dolly forward by hand. We also lost all intercom in the rear and we had a
problem trying to keep the aircraft commander informed.

Perhaps this will clarify a bit. When using the nylon winch line, it was spliced to the drum. When there
was a brake failure in the winch, we'd get a 500-foot payout, but the line remained attached. We could
clamp it off to the dolly, drive the dolly forward to get enough slack to start rewinding the line, and then
reel it in normally. The idea behind the weak link (it was approximately 50 feet long) was if there was a
brake failure, all 1,000 feet of cable payed out, then the weak link just snapped. It really didn't work like
the engineers conceived it!

There was a second incident. There was a little push-pull lever that had to be moved to the side of the
drum that was used. The choices were either large-cable or small-nylon line. We put on a new cable one
evening prior to going to Edwards. | moved the lever to “large,” but it didn’t engage. It's like engaging
two gears that you're unable to see, and if the teeth don't mesh, the lever stops, and it's not engaged
properly. Instead of being tooth-to-slot, it was tooth-to-tooth. Anyway, we tried to make a recovery and
got a 1,000-foot payout. It did very minor damage, so the weak link did most of what it was supposed to
in this instance. When we hit the chute, we had zero brakes! After that, they painted scribe marks on so
you could be sure the gears were engaged properly.

Bell was involved with recovery projects other than Discoverer. He shares his experience with
the Ashcan program as well as recovering telemetry data capsules and NASA’s BioSatellite project.

The capsules sent out information on telemetry, primarily to ground stations. However, there were areas
of ocean that were too far from the ground stations. Two or three ships were manned by civilians and
equipped to receive the telemetry at sea. If the telemetry was needed in such a hurry that they were
unable to wait for the ship to make port, they could load the telemetry data tapes in a buoy-shaped
container about 4 feet high and 2 feet in diameter. They connected it to a balloon filled with helium,
floated it about 100 to 150 feet above the ship, and our JC-130 crews could snag the telemetry data tape
container and return it. My crew practiced this one day, and made three or four pickups. Prior to the final
run, the captain of the ship asked how many crewmembers we had and was given an answer. He said to
be sure to open the final capsule. It had a case of cold Pepsi rather than the concrete blocks in the others.
That was nice of him.

“Prior to the final run, the captain of the ship asked how many crewmembers we
had and was given an answer. He said to be sure to open the final capsule. It had a
case of cold Pepsi rather than the concrete blocks in the others. That was nice of him.”
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The C-130A at the Salton Sea in 1964, probably during a training recovery for a telemetry ship capsule.
/Photo credit: USAF

The Ashcan missions | flew were from Eielson AFB, and it was quite cold there in winter! | went once in
the winter and once in the summer. During an Ashcan TDY, we flew one Ashcan recovery a day, normally
for a total of four flights. The Ashcan balloons were scheduled for 80,000 feet, 90,000 feet, 105,000 feet,
and 120,000 feet. I'm not exactly sure what was said about the Ashcan project mission at the squadron.
Other guys who had previously been to Eielson probably told us about Ashcan. The squadron wasn't
much on passing out information.

Prior to an Ashcan launch, you knew the balloon ascent time, and the float time prior to cut down, failing
unforeseen circumstances, of course. The Ashcan balloons were released on the ground from a ramp
area at Eielson. The helium for the Ashcan balloons was in about five or six large cylinders that resembled
the oxygen bottles you'd see in a welder. The Ashcan payload had a tubular frame. It had a couple metal
cylinders in it approximately the size of a basketball, megaphone-shaped tubes about 3 feet long and
perhaps 3 inches wide at the large or inlet end. It also had some other components that really didn’t look
like anything that was identifiable.

Only one recovery aircraft was sent out for an Ashcan recovery. We had the JC-130 cocked at launch. We
stayed in the immediate vicinity of the airplane and watched the Ashcan balloon ascent. Depending on
the upper level winds, you were able to see the balloon all the way up to 120,000 feet. As long as it was
visible, we'd just stay on the ground at the airplane. If the Ashcan balloon drifted out of sight, we took off
and orbited below it.
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There were one or more “squibs” attached to the balloon that could be fired by radio control during
the cutting down phrase. | don't know what they actually had at the ground station, but we had a tube-
like device that fit into the flare port that had a telephone dial on the inside. If the ground signal didn't
work, we had a numeric code that could be dialed in to explode the squibs. This ruptured the balloon
and initiated the descent of the package. The Ashcan payload was released from the balloon with the
parachutes deployed.

The primary difference between Ashcan and Corona, was the Ashcan payloads were suspended by
two chutes, both were similar to the Corona chutes. The upper chute was suspended below the Ashcan
balloon, then connected to a 150-foot load line, which in turn was connected to the lower chute attached
to the Ashcan. At some point in the descent, the upper chute deployed the lower chute, and it descended
with both chutes deployed.

You'd try to make a “look-see” (a visual inspection of the descending parachute) at 15,000 feet, fly a
teardrop pattern and try to recover it on the next pass. A teardrop is sort of like flying a clover leaf pattern.
The pilot went outbound from abeam of the capsule for twenty to thirty seconds, flying on instruments
to maintain the same descent rate as the chute. Flying beside the chute, off the left wing tip, we made a
turn to the left in order to line up with the chute. Individual pilots preferred twenty, twenty-five, or thirty
seconds to give him the time he felt he needed to align with the chute. At his desired time, the copilot
called out his time. A turn was initiated, and normally the flight engineer was the first to see the parachute.
Each pilot had his own “marker” (the corner of a window or whatever) where he knew he should see the
parachute at his desired point in the turn, like flying half of a figure eight. Recovery was made by catching
the upper chute. Ashcan payloads were about 4 feet cubed, and in the 200-pound range, perhaps a bit
more. Two people could easily handle it on the ramp to position and tie it down.

We were orbiting under an Ashcan balloon on one mission, and it just disappeared! Since the balloon
was pretty much directly overhead, you couldn't keep your eyeballs on it 100 percent of the time. Between
looks, it just disappeared. The assumption was that it hit some sort of wind shear. We never did see the
package descend, and as far as | know, it was lost.

We made only one recovery per flight. Other than training missions using inert bombs (which could
be hung from the dolly) or ship data pickups (with canisters light enough to be carried to the front of
the cargo compartment), once you had a recovered object stowed on the floor, it was impossible to do
more recoveries. | was probably involved in seven Ashcan recoveries. | went up to Eielson twice and one
disappeared on us.

As I recall, there were to be six missions. (The NASA BioSatellite project had its first launch in 1966). There
were multiple experiments on the capsule, which weighed about 300 pounds | believe. The one project
we recovery troops were briefed on involved some sort of radiation exposure and the other was frog eggs.
The radiation source was shielded until orbit, and then was supposed to be “re-shielded” during descent.
We were given some radiation detectors to check the capsule as soon as it was on board the plane.

The frog eggs’ mission was the most interesting, as far as | was concerned. | know nothing of biology,
but they told us the eggs have a top and a bottom. In nature, if something causes them to turn upside
down, they will attempt to right themselves. If they're unable to do it, and the frogs are born while upside
down, they will be deformed. The scientists wanted to see what would happen to the upside down eggs
in a no-gravity situation. Personally, | thought, “Who cares?”| suppose we'll never know. The capsule didn’t
reenter properly. It stayed up until the orbit decayed, and it landed somewhere in Australia. The last |
heard, it was never found. We never flew anymore missions for that program, at least while | was there.
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Bell gives his final thoughts on the 6593d.

The loadmasters and winch operators assigned to the 6593d had three-year tours, and some (not many)
volunteered to extend to a fourth year. | was one of the four-year guys. Being assigned to satellite capsule
recovery was and wasn't a good duty for a loadmaster. The young guys up to E-4, and some E-5s, knew
they were there as riggers and would remain that until they left. It was a comparatively simple job, all
repetitious. Those that had flown the line in a MATS outfit were unhappy at never going anywhere. To the
older troops (who had had years of flying the line) it was nice to stay home.
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Chapter 7

Maj Gen Donald G. Hard

“The recovery of Corona 145 was pretty
straightforward, really. We had a good hit on the
parachute... There was nothing unusual about
the recovery at all”

Maj Gen Hard was interviewed on September 28, 2004.
He had about 1,500 hours of C-130 flight time when he was
assigned to the 6593d Test Squadron (Special) in November
of 1969. As a captain, Hard piloted the last aerial recovery of
the Corona program when his JC-130 recovered the Corona
145 space capsule on May 31, 1972. He was also assigned to
the 6593d when the squadron was deactivated on July 1, 1972
and its mission and personnel were reassigned to the 6594th
Test Group.

Maj Gen Donald G. Hard as a brigadier general.
/Photo credit: USAF

Hard was happily assigned to the 6593d in 1969 after his tour in Vietnam. He explains why the
squadron was a top pick for C-130 pilots and the high caliber of its personnel.

| worked at Los Angeles Air Force Station until 1966 when | went to pilot training. At that time, the
current Space and Missile Systems Center was called Space Systems Division. | was very much aware
of the recovery operations. In fact, | wanted to go to Hawaii and fly with the 6593d for my follow-on
assignment after I'd been in Vietnam.

"As far as C-130 pilots were concerned, the 6593d was considered a
tremendous assignment. First of all, the location wasn't too shabby.
Secondly, the mission was high priority.”

As far as C-130 pilots were concerned, the 6593d was considered a tremendous assignment. First of all,
the location wasn'’t too shabby. Secondly, the mission was high priority. We had good resources assigned.
We had an exceptional mission with a lot of priority and resources. If we said we needed something, and
could prove that we needed it, we got it. As a result, we had the opportunity to really do well. The 6593d
was considered a plum assignment. It was sought by most C-130 pilots that heard about it.



184 CORONA STAR CATCHERS

When | arrived in Hawaii in 1969, the squadron had selective manning (personnel were hand-chosen),
not only for the pilots, but for everybody. That included even having the ability to say no and to choose
the people we wanted for maintenance slots, or any position, so you were in a unit that was one of the
best and we had exceptional people there. We only selected pilots with over 1,000 hours of flying time,
who were therefore qualified aircraft commanders.

We were the 6593d Test Squadron (Special), emphasis on the word “special.” I'll give you an example
of what that word “special” meant. Everybody had an additional duty. My additional duty was to be the
officer in charge of the Electronic Direction Finding (EDF) and telemetry section. | was amazed when |
got there. We didn't do anything the regular Air Force way. If we just wanted some bench stock of 5/8-
inch nuts and bolts, we'd call somebody in Sacramento and have them airmail, special delivery, the darn
things over to Hawaii. We actually did this, instead of just going through normal Air Force procedures,
approaches, and operations.

There was a great turnaround underway when | got there in 1969. By then, we realized that our business
was going to require a lot more qualified recovery aircraft commanders, and therefore a lot more training.
We started to adopt a lot more of the normal Air Force operations when we better understood that our
mission requirements were going to increase dramatically. We had some serious goals.

As far as mission briefings were concerned, Hard notes that they were not told much about
the program. In fact, the names “Discoverer” or “Corona” were not used by the squadron. He
explains their naming convention.

It was our standard pitch that we were supporting classified Western Test Range activities. That’s about
all that we got in terms of an in-briefing. There was certainly no briefing on the Corona program, per se.
The intent was to declassify as much as possible about the actual recovery operations, because obviously,
they were observable, so it didn't make a whole lot of sense to classify them. | knew that Corona was used
for reconnaissance purposes, but only because of my previous assignment at the Space Systems Division.
| was also aware of the code name “Corona.”

It's hard to believe, perhaps, but we never used the spacecraft program names, except in restricted
communications (usually classified) in the Mission Planning Shop. The flight crews usually referred to the
mission by the type of parachute it used, and we identified the programs simply as “Mission A, B, C, D,
and etc in our classified operations plan. When we posted our flying training schedule, it would only show
the type of parachute used, such as Mark 5, Mark 8, and etc. Typical phrases were “lights” and “heavies” or
“conicals.” Our crews were briefed that we were supporting classified Western Test Range activities. Only a
handful of people in the group staff were briefed on the actual mission or even the unclassified Air Force
program number. So we didn’t distinguish between Discoverer and Corona, because we never used those
names, except for a very few people in the group planning staff who had to talk with the folks back in Los
Angeles and Sunnyvale.

Hard describes copilot recovery training. After pilots were qualified for the aircraft commander
status, they still had to wait before moving “over to the left seat.” Again, Hard pressed the point
that the 6593d had “exceptional pilots.”

When | arrived at Hickam Air Force Base (AFB), the pilots came after having a tour somewhere else. The
recovery group had selective manning privileges, so they only asked for pilots who had already been
checked-out as aircraft commanders. | came as a checked-out aircraft commander with about 1,500 hours
of C-130 flying time.
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JC-130 recovering a parachute and payload./Photo credit: USAF

Once a pilot arrived at the Test Squadron, although you were checked out to fly the airplane as an aircraft
commander, you were typically assigned to be a recovery-qualified copilot for a long period of time. You
waited your turn for upgrading to aircraft commander. For instance, | arrived there in November of 1969,
and although | was qualified for the recovery aircraft commander position several months before, | had
my first recovery in May of 1972. That gives you an idea about how long you were in the right seat before
you were finally transferred over to the left seat, the Recovery Aircraft Commander (RAC, as we called it)
position. That was quite a waiting process. Senior pilots who arrived with 3,000 or 4,000 hours would go
to the head of the line, but the junior pilots had to wait their turn.

The 6593d had its own flight training manual. | think we called it the 60-1 in those days. Headquarters
Air Force published the Air Force Manual (AFM) 60-1, and it was typically supplemented at the major
command level, and it could have been supplemented at lower levels as well. | seem to recall that we had a
Test Group supplement that was mostly oriented to our unique mission. If it wasn't an official supplement
to the AFM 60-1; it was at least used as such.

The training for the copilot position was typically done in about five or six flights. You were taught all the
elements of flying recoveries, and the specific duties for the right seat copilots’ job. Familiarization with
the overall recovery system included both the parachute and the capsule we were recovering, and also
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the aerial recovery system and equipment we had in the back of the airplane. A good copilot would spend
a fairamount of time learning a lot more than he needed just to fly in the right seat and run the checklist.
But that was the extent of the training you received for the copilot position.

The training was much more extensive for the upgrade to the left seat. We spent about six months for
this training. | can't remember the exact number of training recoveries we did, but it was probably close
to 100 by the time you were through the program. You had a series of lesson plans and a series of check
rides. Once you passed the final check ride and were certified to fly in a mission lineup, it was usually
worthy of a pretty good party to celebrate. It was a very arduous training regimen that we went through.

“You had a series of lesson plans and a series of check rides. Once you
passed the final check ride and were certified to fly in a mission lineup,
it was usually worthy of a pretty good party to celebrate. It was a very
arduous training regimen that we went through.”

I might add, not everybody who qualified as a recovery aircraft commander actually flew recovery
missions. We had many pilots who went through the recovery aircraft commander training and, for
whatever reason, did not end up in a mission lineup. Each of us who went through recovery aircraft
commander training was assigned a RAC number. My RAC number was 104. As | recall, when you looked

Flight crew of the 6593d with a JC-130 in 1962./Photo credit: USAF
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at the number of RACs who actually made mission recoveries, about a fifth of them before me had not
made a live mission recovery, even though they’d gone through the training. Thus, there had only been
about 80 RACs who made live mission recoveries by May of 1972.

I was in the flight scheduling business for a while. When | arrived, we were only keeping about seven to
eight RACs current, and we would have one or two in the upgrade training program. We did all that with
about 150 monthly training recoveries total. When we later decided to significantly increase the number
of qualified RACs, we started off by doubling that to 300 recoveries a month total, and went on to increase
that even further, to as many as 350 to 400, depending on whether we were in a mission mode and
how many upgrading RACs we had in training. That's an indication of how many pilots we were putting
through the RAC upgrade program.

We had exceptional pilots in the 6593d. | recall once we got into a little discussion with some guys from
the rescue outfit about who had better qualified pilots. | computed the average flying hours for all of our
assigned C-130 pilots, and | think it was well over 3,000 hours, which is pretty good for a group. So, we had
excellent pilots with a lot of flying experience over there. Every person there was expected to be a little
bit above average anyhow, and wanted to leave the organization even better than he or she had found
it, and it showed.

As an aircraft commander, Hard explains in great detail how a pilot successfully flew a parachute
recovery.

The flying was pretty straightforward. We used a standard set of maneuvers. Let me start from the
beginning. First of all you had to find the “system,”as we called the descending parachute and capsule. We
had EDF equipment onboard the airplane, which was basically a needle that pointed at the transmitter
on the reentry vehicle, much the same way it would point to a transmitter on the ground. It pointed you
towards the system, and then you flew towards it and looked for it. If you didn’t have a visual indication,
if you didn't see the system, you would offset a little bit as you got closer to it, because we didn't like to
fly underneath the system. We didn’t want to be surprised by not being far enough underneath it. So you
offset a little bit, so the needle that pointed towards the system would actually swing when you went
by the parachute and capsule. When the parachute and capsule went past your wingtip, then you knew
where you were relative to the system. We had procedures for slowing up and flying a box pattern around
the system until we saw it.

Once we saw the system, we switched to a different kind of flight pattern, a tear-drop pattern. Basically,
you'd fly by the system to ensure you were at the right descent rate, and to visually inspect the parachute
and capsule. Then you'd fly outbound for twenty seconds, make a standard rate turn and fly back in, so
that you'd have about a twenty-second inbound leg as you went in for the recovery. The basic idea was to
fly directly at the system. You tried to descend at the same rate as the system, and then when you turned
in on it, you just stopped the system from any apparent right or left movement on the horizon. Then
you'd fly directly to and slightly above the parachute. | think we were shooting for an optimum separation
of 7 feet between the top of the parachute and the bottom of the airplane, directly under the aircraft’s
centerline.

In the last five or ten seconds before contacting the parachute, you had an opportunity for fairly
aggressive maneuvering by using the rudders to swing the tail over to the system. For instance, if you
saw the parachute was going towards the right wing, you could use the left rudder to swing the tail of the
airplane over a little bit. Or if you felt that you were loose, or too far above the parachute, you could pull
back on the yoke and the tail would drop down a little bit. Sometimes you had to push the nose down a
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little bit too if you were a little tight in those last few seconds. Sometimes some last minute maneuvers
were required, but typically we did pretty well in putting the airplane where we wanted it.

Hard explains the extensive training he and the squadron pilots had to complete. He describes
his methodology on how to recover a capsule. Hard adds a personal anecdote on one particular
training mission.

Sometimes one airplane dropped training parachutes for another aircraft to recover. However, | would
say about 80 percent of the training was with self-dropped parachutes, especially for the lighter systems.
When you made a recovery, you would typically be descending at 15,000 feet. The parachute was
descending at about 1,500 feet per minute. By the time it got down to sea level, it would be descending
at about 1,000 feet a minute or even less.

We flew all of our recovery approaches at 120 to 130 knots. We tried to stay at the low end of that range
for two reasons. One was the parachute could actually descend faster than the C-130, so you always
wanted to be able to trade increased airspeed for a faster rate of descent if you needed it. Two was, the
slower the airspeed, the less the impact, or dynamic force on the system. If you happened to be in one
of those red zones, it was more likely you'd be able to catch the parachute, even though it might be in
an unsafe area for the hit. You could also adjust the flaps a little bit to vary your descent rate, and we did
that too.

We had a couple of different systems by the time we closed down the 6593d Test Squadron and operated
as the 6594th Test Group. The light systems, which included Corona, were about 200 pounds. We used a
light nylon rope on the small side of the winch. | think it was called “Goldline” rope. We used a light nylon
rope on the small side of the winch. We also caught heavier systems. For those we used quarter-inch
cable that was covered with a Teflon material. We actually did some 3,000-pound test recoveries, but we
typically caught systems that were in the 1,200-pound class.

For the heavier systems it was a little more cumbersome to do a self-drop recovery, so we dropped to
each other more often. For the light systems, you could self-drop at 15,000 feet, come back around, and
make several practice passes before finally catching it. For the heavyweight systems, you would typically
drop it at higher than 15,000 feet because it took a longer time to open, and therefore used up more
altitude before you could start working passes. You might get up to 17,000 or 18,000 feet, or somebody
else might drop them for you.

We had exercises where part of the training was to find the system. We would drop a system with a
training beacon on it at one end of the training area. Then the airplane that was going to recover it,
oftentimes with a student, would be on the far end. The task was to come and find it and then recover
it. Of course, in order to make it a little more challenging we would always try to find some clouds in
between the dropping aircraft and the recovering aircraft. We had a lot of fun with that. It wasn't unusual
to intentionally drop it into a layer of clouds, so the student would have to catch the system underneath
a cloud. We used to test ourselves pretty hard.

“Of course, in order to make it a little more challenging we would always
try to find some clouds in between the dropping aircraft and the recovering
aircraft. We had a lot of fun with that. It wasn't unusual to intentionally
drop itinto alayer of clouds, so the student would have to catch the system
underneath a cloud. We used to test ourselves pretty hard.”
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We had to get one recovery a month above 15,000 feet, and one recovery a month below 500 feet. The
true airspeed is much higher at 15,000 feet, so the approach to the system was more demanding. We
weren't supposed to catch the parachutes too low because you didn’t want the training capsule dragging
in the water and making it unsafe for the airplane. There were a few stories about some of the training
weights coming back a little bit wet. Sometimes that was connected with an informal test of one’s ability
before the check ride to make sure that the student was capable of catching the parachute, wherever he
had to. That'’s pretty good flying.

We had a few pilots who would occasionally over-control the airplane. They'd work too hard on the
controls and put in corrections that they didn’t need, and maybe over-correcting. | remember one of
my favorite guys over there, Lt Col Edward “Ted” Lynch who was a flight commander, then an operations
officer, and then later the squadron commander (October 31, 1971 to July 1, 1972). In fact, Ted was the last
squadron commander before the squadron was closed down and integrated into the group.

| recall Ted giving a particular pilot some instruction and pointing out to him that he could fly hands-
off if he had everything really in place. To demonstrate that, Ted went past the system to ensure he had
the right vertical velocity, and he kept it exactly the same as the system’s during his tear-drop pattern.
He turned inbound and put the system on the horizon so the parachute wasn't moving a bit to the left
or right. Everything seemed to be lined up perfectly as soon as he had established the airplane for the
inbound approach, so Ted said to this pilot, “Now, let’s see how much correcting we need here!” He took
his hands off the controls, both throttle and yoke. About ten seconds out, he gently pushed the yoke just
a little bit forward, and we made a very good recovery out of it. | said to myself, “OK, there’s something to
be learned here! It was all about trimming the airplane.

Going back to the question— “Did recovery get routine?”—to an extent it did if you happened to be
lucky and had a good stable chute and a good flying airplane. Some of the airplanes were not as true as
others. Some flew with a little bit of a yaw, or the engines and props wouldn’t go to idle evenly, so you had
a little bit of stuff that you had to work there.

There were multiple types of parachutes used by the 6593d during recoveries. Some were used
for lighter-weighted capsules, while others were for payloads weighing up to 3,000 pounds. He
discusses some of the challenges of each.

“The more you flew the easier it became, but everyday was a challenge.”

The more you flew the easier it became, but everyday was a challenge. Even if you were an old head
with a couple of years and several hundred recoveries behind you, you could still get surprised on any
particular day. It was also a function of the parachute. One of the things that we had to do at the test
squadron was transition from one recovery system and parachute to another. There were very different
sight pictures in terms of what the parachute looked like and how it behaved during a recovery. Because
of that, we typically liked to keep our mission crews on one system, rather than swinging them back and
forth between two systems, but were not always able to.

All of our training chutes were refurbished. In fact, we spent good money improving the parachute
facility at Hickam AFB to ensure they could handle the parachute refurbishment that was required to
support our training.
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JC-130 about to recover the white cone (or conical extension) of a Mark 8 parachute. The cone had
reinforcement lines that were snagged by the JC-130 hooks during a recovery./Photo credit: USAF
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JC-130 featured in a photo from the Air Force Systems Command, Hickam AFB, Hawaii./Photo credit: USAF
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The Mark 5 training chute for the small Corona-type buckets was really a squirrelly parachute. It did
a lot of crazy things. It kept you on your toes. You really had to be quick and agile because the Mark 5
would move around a lot. If a parachute was refurbished perfectly symmetrical, it was pretty stable. But
occasionally it flew a little squirrelly for whatever reason, especially after it was recovered and refurbished
three or four times. Sometimes the chute had an airfoil shape to it, and it would actually fly in one direction
or the other, so you had to be prepared for that. Sometimes they would open and close. That pumping
kind of action would change the descent rate. It could be very demanding. In the case of the Mark 5, you
had to be just as careful on your 250th recovery as you were on your second recovery because of the
parachute itself.

The Mark 8 was a bigger parachute for these larger loads. From the top of that parachute to the bottom
was about 100 feet, which is almost the length of the C-130. The Mark 8 was a standard parachute but
it was huge. It had a cone on top of the parachute, and the cone is what we aimed for and hopefully
contacted, not the main parachute. In fact, we avoided the main parachute. If we were unsuccessful in
our recovery attempt and tore open the cone, the main parachute would let the capsule descend gently
into the ocean so it could be recovered by helicopters. The Mark 8 cone was about 20 feet from bottom to
top, and about 15 feet across, so you had a little different sight picture. Of course, for a recovery you were
trying to put the loop about one third of the way up from the bottom of the cone, and trying not to get
the loop into the main parachute. It was a little different than recovering the Mark 5. The Mark 8 training
chute, for whatever reason, was boringly stable. We used to do all manner of things to try to get it to move
around a little bit, because the mission chute was quite the opposite. We seldom had to take a second
pass on the Mark 5 mission chute.

I was the first pilot who had to take three passes to recover a Mark 8 on a live mission, with two intentional
attempts to make a recovery. In one case the parachute flew to the side and there wasn't any way | could
move to it. In the other case, the parachute just buckled up and dropped and there wasn’t any way | could
get to it. You could get surprised on mission day too.

The nylon recovery line had a lot of elasticity in it. Sometimes if you tore through a parachute, or
something else happened, the nylon line was like a rubber band. When the snagged parachute broke
loose, the force of the stretched nylon line came back into the airplane. Sometimes it came back in the
open rear door, and sometimes it got caught in the empennage. | can recall bringing an airplane back
once with the loop and hooks caught up on top of the vertical fin. The hooks ripped the skin of the fin all
way down to its base, just like you unroll the metal on a sardine can.

We had another parachute system that we operated with, not for very long, called a tandem parachute.
It had a Mark 5 parachute below, and then it had a 30-foot line up to another little parachute, which was
the pickup chute. That line between the pickup chute and the main parachute was a squirrelly thing. We
had several cases where those parachutes went into propellers or worse. We had several cases where we'd
get a little too tight on the parachute during a recovery. We'd clean off the bottom of the airplane when
a parachute brushed against it. We used to brag that we had the cleanest C-130s anywhere in the fleet
because we'd literally taken everything off the bottom of the airplane.

“Wed clean off the bottom of the airplane when a parachute brushed
against it. We used to brag that we had the cleanest C-130s anywhere in the
fleet because wed literally taken everything off the bottom of the airplane.”
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We had some wonderful film back at Edwards AFB of a recovery attempt on a new experimental
parachute that was huge. | think it was called a Mark 9 parachute. You could see the recovery pass from
the nose camera film. The airplane was very, very tight, clearly too tight. That was just before the screen
went international orange as the parachute covered the nose and cockpit window. They had to literally
cut holes in the parachute through the cockpit windows to make enough room to see and to land on the
lakebed.

Hard describes the competitive dynamics between the recovery pilots. He goes into specifics
about the “RAC Rater” competition.

Our airplanes had a nose camera system installed in them. The camera monitored the last ten to twenty
seconds of the inbound recovery run, so you could later see the system as you approached it. We also had
high-speed cameras that recorded the way the parachute contacted the recovery hooks and loop that
we had trailing behind the airplane. Lou Bedwell, a Lockheed employee, took all that recovery film and
projected it in such a way that he could score the recoveries of each pilot. Then that score was plotted, so
you generally knew how accurate each pilot was.

This was pretty impressive flying, really. I'm not bragging about myself, but all the pilots who flew space
capsule recoveries. If you made a perfect recovery contact and hit the parachute exactly where you were
supposed to, within the poles and the loop behind the airplane, then that was called a zero-point recovery.
This was when the reference point on the skirt of the parachute contacted the loop exactly where you
wanted it. If the recovery contact had been 1 foot loose or high on the parachute, it would have been
scored as 1 foot off in the vertical, so it was a one-point recovery. If it was 1 foot loose and 3 feet to the
side, we didn't bother to do the square roots or anything, we'd just add those coordinates. So, if you had a
recovery that was 1 foot loose and 3 feet to the right it would be one plus three, or a four-point recovery.

Typically, a pilot would make fifteen training recoveries a month, unless he was in a mission mode, then
he flew more recoveries to ensure that he was ready for the mission. We scored all the recoveries, but we
took the scores of the first six recoveries of every pilot and used them in a competition that we called the
“RAC Rater."The pilot with the best score for those six recoveries would be the RAC of the month. The pilot
with the worst score would get severe humiliation. We were organized in three flights when we started,
and then we went to four flights. The flight that did the worst in the recovery scoring, or the RAC Rater
competition, would buy the beer for a monthly party. So, there was a little incentive to improve your
scores.

Typically, the winning score was around fifteen points for the six recoveries. That is about a 2.5-foot
average, or about a 3-foot circular error of probability for recovery accuracy. That ain't too shabby! | think
the best recovery score we had was eleven points for six recoveries by Capt Glen Messerli. | recall, he had
two perfect recoveries in the six that were scored.

If the parachute was missed completely, it could still be scored if you could see it on the film. There was
a penalty, though. | think an additional five penalty points were added to your score if you had what we
called a“red zone” hit. The zones for recoveries were set up so that if the parachute apex was outside the
pole reference point, then it was unsafe. If it was below a certain point, or too tight, it was also scored as
an unsafe recovery. Even though you made a successful recovery in those areas, you still got five points
added to your score if it was in the red zone. | think if it was more than 13 feet below the desired elevation,
it was unsafe. So, if you had been perfectly lined up at 14 feet, you'd get fourteen plus five for a total score
of nineteen because it was a red zone hit.
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JC-130 reeling in a test capsule at Edwards AFB in 1961./Photo credit: USAF

There was an additional penalty (I believe twenty-five) for parachute tear-throughs. We used the term
“tear-through” to describe an unsuccessful recovery attempt when the airplane’s recovery loop just tore
through the parachute’s silk and you didn’t bring the system onboard. There was more humiliation that
came along with that. We had this trophy that captured the results of a tear-through. It was a set of old
knotted-up loop and silk from torn parachutes on a battered up old plaque, just an ugly thing. Whenever
you had a tear-through, that trophy came to your flight room door and you owned it. We called that
trophy the “rag.” You kept it until somebody else was unfortunate and had a tear-through, and then you
passed it on the next unlucky pilot.

| can recall when we were setting up the rules for the RAC Rater competition. Lt Col Bill Scott was one
of the “old guys” (pilots who had 5,000 to 6,000 hours in the airplane) and he was our best pilot. The old
guys were excellent pilots, marvelous pilots. Bill was opposed to the initial rules that competed with just
one recovery rather than six, making the case that anybody with one perfect recovery could win the
competition. Bill was discussing it with Maj Jack Swatek, another hero in the squadron, who was putting
the competition together when we first started it. He said, “Jack you need more than one recovery score.
Ifit's only one recovery, then an old head like me could go out and make one perfect recovery a month to
win the RAC Rater contest every time.” Jack looked at him and said, “If you can make one perfect recovery
a month, I'd like to see that." Bill proceeded to do just that for two months in a row, so we changed the
rules. We were very competitive, but the competition was all focused on the RAC Rater competition. It was
all about accuracy.
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If you looked at all of those training recoveries for certified recovery aircraft commanders (not including
initial upgrade training), and scored them all, and took the circular error probability, | would guess that 80
to 90 percent of them were less than 5 feet away from the desired reference point. So we had an airplane
with a 130-foot wingspan, and we routinely put it into a 5-foot box or a circle. That's less than 5 percent of
the wingspan. Again, that's pretty good flying!

Hard explains the procedures for conducting live recovery missions. Each aircraft had a position
number. He details what each position entailed. The overall mission day was well orchestrated
with all of the personnel having a clear picture of what was expected.

We intentionally moved our crewmembers around, except for mission line-ups. When it came to
a mission, the crews that were assembled for that mission operated as an integral crew during all the
training and alert days for it. When we were in mission mode, which was whenever the host satellite had
reentry vehicles on-orbit, we were prepared to conduct a recovery each day until we were released for
that day.

We had the full five-crew/five airplane normal force that was prepared to fly if it needed to. Then we
had a three-airplane and two-crew emergency force that was kept on alert until the last possible minute,
so it could have gone and made a recovery as well. Those crews were integral for the duration of the
mission, but when they were put together for normal training, the crews were put together based on
training needs. As we got towards the tail end of the business, we realized that we were getting better
in our precision, so we could conduct the missions with fewer aircraft, in fact for one program that we
supported, we dropped down to only three required aircraft.

We typically assigned mission crews out of the same flight, but even there, once in a while, we'd end up
with somebody from another flight. The navigators weren't assigned to the flights. They just had one flight
of navigators, so that was a little different. We tried to match up experienced folks with inexperienced
folks in all the positions as best we could. There was no intent to try to keep the crew intact.

On mission day, the number two aircraft flew as a backup position on the primary aircraft, and it would
have onboard an on-scene commander, or “lead” as we called them. The airborne lead was typically a
senior RAC who had made several recoveries himself. He was typically a flight commander (a major or
a lieutenant colonel) and someone who had the maturity, the experience, and the hands-on ability to
conduct any necessary changes to the planned operation out at the recovery area. The airborne lead was
just, more or less, a referee and an airborne senior guy in charge out there in case there was any question
about what to do next.

We would get a Projected Impact Point (PIP, as we called it). From that, there was a dispersion projection,
if you want to look at the engineering side of it, which we tried to cover based on the ability of the C-130
to run a particular distance and get to the system in time to make a recovery. If your projected impact
point was here, on a track of the satellite, then the probability of catching it was in the ballpark where
we would have orbital traces to cover. The ballpark was the area around the Hawaiian Islands that you
could reasonably reach with the C-130. Depending on the PIP location, we would establish the areas of
actual coverage for a possible aerial recovery. These tracks were about 60 by 200 miles. We would have
five airplanes stationed to cover the areas indicated. Number five was down low in case the parachute
and capsule went long. One of these aircraft would carry PJs, specially qualified rescue personnel, to jump
from the airplane into the ocean if the reentry capsule ended up in the water and they needed to secure
it for a surface recovery by helicopters.
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.

H-3 helicopter on the deck of a recovery ship supporting the Corona Program./Photo credit: USAF

On mission day, our operational procedures called for the number one aircraft, the designated primary
aircraft, to make the recovery. The number two aircraft would also be close to the PIP. Number two was
the backup position on the primary aircraft. Number three's job was to fly below the lowest cloud deck to
be able to make a recovery down there. That'’s the way we lined the aircraft up. If something happened
where another aircraft was better positioned and ready for the recovery, and it was apparent that the lead
aircraft wasn’t going to get to the system for quite some time, | forget the exact rules, but then you could
designate another aircraft as the primary aircraft. The point is, with five airplanes, we would typically have
several opportunities for a recovery. It was the airborne lead’s job to identify who was going make the
next pass.

Typically, you'd get to the point underneath the system well before the parachute would get down to
a working altitude. The parachute opened up at 55,000 feet and descended at 1,500 to 2,000 feet per
minute above the 15,000-foot altitude. That gave you plenty of time to get there and wait for it to come
to your altitude. We typically held our position there at 20,000 feet or higher, flew where we expected the
parachute to come down based on the EDF equipment and waited there. Then we descended to 18,000
to 15,000 feet, and got the airplane in the right configuration by deploying our recovery loops. Presuming
that you started recoveries right at 15,000 feet, any aircraft by itself would have at least four or five passes
at the system before it splashed in the sea. With three aircraft, there would typically be time to easily make
ten or fifteen passes altogether, depending on the weather. We never used more than three, and typically
used only one or two. So, we had a lot more opportunities for the recovery than we needed, if the system
was anywhere near its nominal impact point.
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Ifthe reentry capsule wentlong or went somewhere else, then thefirstairplane on the scene automatically
became the primary. We had a few capsules that descended in unexpected areas, more of them in the
earlier days than in the later days. We had them marked off in grids.

Only once in my tour there do | recall one that got recovered out of sequence. Capt Marshall Eto (who
caught the last bucket for the test group in 1985) was designated to be the primary aircraft commander
by the airborne lead because he happened to get to the system first, and was the only one there ready for
a recovery. That was before | was checked out as a recovery aircraft commander. | think in every case that
| can recall after that, the primary aircraft made the recovery.

There was not much public celebrating after a capsule recovery. Hard says there was not much
they could do except to celebrate privately due to security concerns. After he recovered the last
Discoverer capsule, #145, the celebration protocol hadn’t changed. Hard gives his final thoughts
on both the 6593d and the 6594th.

We had a very special procedure because of the security involved. After a recovery, on our way back to
Hickam, we would put the capsule into a shipping container that was specially built for it, and locked it
up. After we landed at Hickam there was a transfer of papers and signatures. Then the container with the
capsule was loaded into one of our recovery trucks and taken to another aircraft for transportation back
to the continental United States. A different unit provided the aircraft that transported the capsule from
Hawaii, typically flying a C-141 aircraft. We didn’t have anything to do with that part of the operation.

The aircraft commander had to buy drinks at the bar when we went back. There wasn't any official
recognition. We had parties after each of these missions, and the successful aircraft commander was
expected to buy at least the first round or two of drinks in two locations, one at the officers’ club and one
at the enlisted club.

By the time | left, we had what we called “aces,” pilots who made five recoveries or more, and we had
special parties for them. There was always a big party for a pilot who made his first mission recovery. That
whole party was at his expense, you're talking about several hundred dollars back in the 1970s when
things weren't all that cheap. A successful recovery mission was a pretty big deal, but because of the
nature of the mission, our intent was to keep it kind of low-key due to the security considerations, so
there wasn't a lot of recognition other than a recovery party. At the end of your tour, maybe you got an Air
Medal if you did real well, but that was about it.

"A successful recovery mission was a pretty big deal, but because of the nature of the
mission, our intent was to keep it kind of low-key due to the security considerations...”

In the case of the last Corona recovery, this was my first mission as the number one RAC. Prior to that, |
probably flew less than a dozen live missions as a RAC with all the supported programs, not just Corona.
That was basically the number of missions | supported while waiting for my turn to fly the number one
aircraft. As a copilot, | probably flew three times that many live missions.

Although the flight engineers did a detailed walk around the airplane, the pilots would also typically do
one with the crew chief, to some lesser extent. | recall going out to the airplane and my flight engineer
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said, “Just get into the cockpit and we'll go fly" That was an indication that | shouldn’t look too hard at the
airplane. So | didn't and we took off.

The recovery of Corona 145 was pretty routine, except that we had bad weather in the ballpark. The
ballpark would always be cut by at least one trace and oftentimes two traces of the satellite each day,
so you'd have at least one opportunity and sometimes two, to recover it. We had lousy weather under
both traces, so we weren't really sure where the best area would be to bring the system in, so we split the
force. Capt Don Krump went with four airplanes to the west and | went with four airplanes to the east.
When you did that, you had to fly all the airplanes. | think the 6593d only had thirteen C-130s assigned,
and we typically had one or two that were in the Continental United States for scheduled maintenance or
refurbishing, so it was kind of hard to generate ten airplanes. You'd have ups and downs in maintenance
too.

The recovery of Corona 145 was pretty straightforward, really. We had a good hit on the parachute.
Typically, you'd tend to make contact with the parachute a little bit tighter on a mission recovery, and |
did. It was a good square, solid, and safe hit. We recovered it on the east side. It had better weather there.
As soon as we got the system onboard, we shut down the number two engine because of a prop leak that
my flight engineer had correctly assumed was a very slow leak. We could (and did) live with the leak, but
by the book, had | seen it, we probably should have refused the airplane or shut it down earlier, and that
would have taken me out of the primary pilot slot.

There was nothing unusual about the recovery at all, except for the east side-west side approach, and
having to shut an engine down, but it wasn’t that unusual. Flying with three engines in the C-130is not a
big deal. You fly the C-130 the same way with three engines as you do with four engines. You might take
a few precautions if it's an engine on the left side, which powers some of your hydraulics, but typically
there’s not that much difference in the airplane handling characteristics. So, it's not like it's an emergency
to shut one down. The airplane flew pretty decently with three engines. Anyhow, we flew back to Hickam
uneventfully. | knew at that time that this was the last Corona recovery. There wasn't any ceremony for
Corona, because we couldn't do it publicly.

I wasn't in on the decision process. I'm pretty sure the 6593d moved to the group structure rather than
the squadron structure mostly for efficiency and to save a few manpower spaces. At the same time, we
had another squadron in the group that was also deactivated. It was an instrumentation squadron that
later become known as the Hawaii Tracking Station, and it still operates under that name. | don’t think the
instrumentation squadron was attached to a particular mission, because we deactivated the squadron at
the same time that our requirements for recovery were going up, not down. | don't think the deactivation
was associated with the end of the Corona program.

| don't even think we had a deactivation ceremony for the 6593d. If we did, | wasn't there. | don't recall
anything. I'm sure there must have been something official, but | don't recall it. On the other hand, |
certainly recall the deactivation ceremony for the 6594th Test Group in 1986. Going back to command the
6594th Test Group was the best tour of my whole thirty-one-year Air Force career. It was a very nostalgic
and sentimental return and departure for me when | left. | didn’t want to leave. It was the best.

“Going back to command the 6594th Test Group was the best tour of my whole
thirty-one-year Air Force career. It was a very nostalgic and sentimental return
and departure for me when | left. | didn't want to leave. It was the best.
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Chapter 8

Col Harlan L. Gurney

‘I could imagine the headlines if the system
were to land in the streets of San Jose...”

Col Gurney (1928- ) was interviewed through e-mails between
July and August 2003. He was a C-130 Recovery Aircraft
Commander (RAC) for both Operating Location Number 1 (OL-
1) flight testing and the 6593d Test Squadron (Special) recovery
operations. He piloted the recoveries of Ashcan packages and
three Corona space capsules (Corona 116 and 121in 1967 and
Corona 126 in 1968). A limited amount has been written with
first-hand perspectives of Corona recoveries, and much less
has been published about the aerial recovery of other projects.
Col Gurney describes the development of the aerial recovery
mission for the Ashcan project and its recovery operations.

Col Harlan“Bud” Gurney in 1974
/Photo credit: Harlan Gurney

Col Gurney arrived at Edwards Air Force Base (AFB), California, in 1963. He was checked out
and qualified as a recovery pilot. Gurney moved to Hickam AFB, Hawaii, in 1965.

In early 1963, | was assigned to the 6594th Aerospace Test Wing, OL-1, at Edwards AFB. It was the research
and development test detachment for aerial recovery equipment, parachutes, and techniques. | was
quickly checked out in the C-130 recovery aircraft and became qualified as an aerial recovery pilot while
flying aerial recovery equipment and parachute tests. In 1965, | was assigned to the 6593d Test Squadron
(Special) at Hickam AFB.

Gurney was directly involved with the development of the Ashcan recovery system. He recounts
the program and the recovery requirements he had to work with. After much testing, they had a
proper recovery system.

Inlate 1963 or early 1964, the high altitude balloon section of the Air Weather Service (AWS) at Goodfellow
AFB, Texas, was tasked to obtain air samples from balloons flying for four to six hours at 90,000, 105,000, or
120,000-foot altitudes. After the samples were collected, the entire sampling assembly would be released
upon a radio command and returned to earth by parachute. The sampling assembly was suspended
from the balloon, along with a parachute. It consisted of two individual sample collecting blowers, with
auxiliary bags containing timers, batteries, a radio transmitter and a command receiver, all spread across a
horizontal balloon bar that was 10 or 12 feet long. Two of the desired areas of operation were Panama and
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Alaska, where either the wilderness or the ocean prevented a ground party from following the balloon
and retrieving the sampler assembly after it returned to earth.

Accordingly, the Ashcan project officer from the AWS, a USAF captain, shipped a complete balloon bar
sampler assembly to OL-1 at Edwards AFB. He asked that we consider using aerial recovery techniques
to recover the Ashcan sampling assembly. The balloon bar configuration was clearly unsuitable for a safe
recovery boarding in flight, and the accessory bags were unlikely to withstand the stresses imposed on
them during an aerial recovery. Also, the weight of the assembly would result in a descent rate that was
too severe to enable a recovery using the available standard Mark 5B, 28-foot nominal diameter, ring-slot
recovery parachute. An appropriately sized parachute did not exist then that was reinforced to withstand
the forces imposed on it following the hook engagement during a recovery. However, it appeared that
aerial recovery might be feasible if the sampler package with its two blowers were reconfigured, and if the
existing recovery parachutes could be adapted to accommodate the package weight.

Capt Robert D. Counts, the OL-1 navigator, designed a core rectangular “cage” to contain the required
accessory equipment and batteries. He then supervised its fabrication in the huge maintenance and
modification hangar at Edwards AFB. The two Ashcan blowers were attached to adjacent sides of this
cage to form a compact, 90-degree, V-shaped assembly. Trail test flights were made to optimize a harness
for the package and make it as stable as possible in the air stream, and thus safe to winch aboard after a
recovery. The reconfigured sampler package proved to be very stable and easy to bring aboard.

It appeared that two Mark 5B parachutes tethered in tandem (one above the other, connected
by a suitable lift line) should provide a rate of descent typical for recoveries by the JC-130B aircraft

JC-130 recovering a parachute and payload in 1961 at Edwards AFB./Photo credit: USAF
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JC-130 with a parachute and payload./Photo credit: USAF

(approximately 1,500 feet per minute). In test drops, using various tether lengths, it was found that 75 to
100 feet of separation between the upper and lower parachutes was adequate to ensure that the upper
parachute, descending in the wake of the lower, was sufficiently stable for safe and consistently successful
aerial recoveries. The lift line connecting the parachutes consisted of doubled nylon straps, running from
the suspension lines on the top parachute, down through the apex of the bottom parachute, and to
the junction of the lower suspension lines with the sampler/blower package harness. The apex of the
bottom parachute was pigtailed to the lift line at the location appropriate for the parachute when inflated
during descent. The parachutes and the sampler package were deployed in a vertical “string” suspended
from the balloon as it was launched. The deployed parachutes opened during their free fall, following the
release of the string from the balloon.

The release from the balloon was activated by commands from a Motorola circular telephone, dial-
operated, radio command unit. The Motorola set controlled the functions of the balloon sampler package,
as well as its release from the balloon, and required an external antenna on the aircraft. Capt Counts
supervised the machining of a Bakelite plug to which the antenna was mounted. It fit through the Very
pistol (emergency signal gun) port in the top of the aircraft fuselage above the navigator’s station. The
Motorola command unit sat on the navigator’s table, and was powered by an adjacent aircraft electrical
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power outlet, with a coax (cable) running up to the Very pistol port plug and the antenna. Thus the
Motorola unit could be installed in any JC-130B aircraft without the need for aircraft modifications.

The typical Ashcan mission profile for the C-130 recovery aircraft was to take off prior to the balloon
launch. The C-130 circled around and under the balloon as it ascended, monitored the Ashcan package
telemetry radio signals, and flew orbits below the balloon to keep it in sight as it collected its sample.
Some of the balloons drifted a long way, some circled around erratically, and some drifted one way for a
while before backing up or going off in another direction. An expected drift track was generated before
each balloon launch, a prerequisite for obtaining flight clearances for the recovery aircraft.

The balloons generally drifted as predicted. Sometimes balloons were destroyed by wind shears they
encountered that ascended to and through the tropopause. Balloon ascent through the “trop” was always
a “cross your fingers” time. When the sampling was completed, depending upon where the balloon had
drifted, one could choose the time, and to a limited extent, the location for the package release. One
made certain that the balloon and package were in sight when the package release was commanded
from the aircraft, to assure continuous visual tracking of the parachute system as it descended to the
recovery altitude of 15,000 feet or below. Following a successful aerial recovery, the package would be
unloaded after landing. The sample was removed and sent to the laboratory for analysis.

For the Ashcan missions supported by the 6593d Test Squadron in Panama, the balloons were launched
across the Panama Canal from Albrook Field, and the recovery aircraft left from Howard AFB. In Alaska,
both the balloon and the aircraft were launched from Eielson AFB, south of Fairbanks.

Gurney discusses the Ashcan missions he flew. Not all went according to plan, but he and his
crew were able to mitigate the factors and fly successful missions.

We had previously flown one short test mission, or perhaps more, from Holloman AFB, New Mexico.
The balloon launch was from Walker AFB, New Mexico, around 1964. The very first deployed, operational
Ashcan mission attempted was from Eielson AFB in early November 1964. | flew the first Eielson mission
with our Edwards AFB, OL-1 assigned, C-130A model, serial #53-3131. It was equipped with a Model 80
winch, C-119-type recovery gear, and a Benson auxiliary fuel tank in the cargo compartment.

On the first Ashcan mission, it was necessary to de-ice the aircraft with an alcohol wash at the fuel pitin
Eielson. On the first take off from the ice-covered runway to support the balloon about to be launched, the
Benson tank cap popped open immediately after takeoff, and fuel gushed onto the cargo compartment
deck. | declared an emergency, did a 180-degree turn, and landed in the opposite direction from take off.
After opening the cargo door and ramp, fire trucks washed down the entire rear of the aircraft. It made
quite a mess on the ramp.

We then took off again, and recovered a parachute from a balloon at 90,000 feet, which required a
relatively short time at drift altitude. We had another emergency when the pilot’s rear side cockpit window
failed under pressure at altitude while following under the balloon. For the remainder of the mission, it
was necessary to fly unpressurized and go on oxygen as necessary. In the Alaskan cold, our venerable
Mojave Desert-acclimated aircraft developed fuel leaks across the entire extent of the wings containing
the fuel tanks. We required headquarters’ permission for a one-time flight to the depot at Robins AFB for
a total IRAN (Inspection and Repair As Necessary) prior to returning from Alaska.

The second mission in Alaska was used to instruct and qualify a 6593d Test Squadron (Special) crew
for Ashcan missions. The flight orders designated that | (even though | was assigned to OL-1) would be
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the RAC on the mission. The JC-130B aircraft, with a complete Hickam crew, including a RAC (Capt Doug
Sliger), flew into Edwards where | and OL-1 navigator Capt Robert Counts went aboard, then flew up to
Eielson.

This mission used a balloon flying at 120,000 feet, so it drifted at altitude for about six hours getting
its sample in the thinner air. The lower parachute did not deploy following its release from the balloon,
and the package was not recoverable because of a couple of ancillary problems. It landed near Circle
Hot Springs, Alaska, and was subsequently retrieved by an H-21 helicopter. In assembling the original
Ashcan parachute system, one half-inch nylon rope had been used for the lift line from the top parachute,
through the bottom parachute, to the package. It was suspended for so long a time that the rope had
untwisted, twisting up the bottom parachute so that it would not open. The fix was to employ a doubled
nylon strap as the lift line thereafter.

It was about the 1964 or early 1965, that we flew the C-130A (#131) from Edwards (via Kelly AFB, Texas) to
Howard AFB. | guess that we made one or two recoveries on this trip. | believe that | flew only one Ashcan
mission series (three balloon launches and package recoveries) after being reassigned to the 6593d Test
Squadron at Hickam. This was in late 1965 or early 1966, again in Panama. Capt Duncan B. Parker, also a
RAC, was my copilot, as this was his mission familiarization flight.

| recall one of the recoveries vividly. The Ashcan balloons could drift a long way, and this balloon drifted
directly over San Jose (the capital of Costa Rica) and a group of building thunderstorm cells. Telemetry
signaled the sample’s completion. The release of the package was commanded from the balloon, above
what was hoped would remain a small break between cloud buildups. However, the clouds below had
thickened into a solid blanket with a low base, and the parachute system drifted towards the side of a
towering cumulus. | could imagine the headlines if the system were to land in the streets of San Jose, so
with the rig deployed for recovery, we climbed desperately to try to recover the package before it entered
the clouds. The Standard Operating Procedure (SOP) for the maximum recovery altitude limit was 15,000
feet, but we made the recovery at 19,800 feet, just as the system was entering the cloud edge. We were
immediately bumping along within the cloud, making a 180-degree turn, and descending as we headed
back towards the ocean. The package reel-in began after getting clear of the weather. To my knowledge,
that remains the altitude record for any aerial recovery. Back at Hickam, | was forgiven for violating SOPs
when the recovery photographs were reviewed, showing the weather conditions. It was nice that the
aircraft’s recovery documentation cameras had functioned properly.

Gurney reflects on his time as an aerial recovery pilot. He compliments his aircrew as well as all

of the 6593d squadron.

| was the recovery pilot for every operational Ashcan mission | flew on. In summary, | probably made a
number of Ashcan parachute recoveries at Edwards during the Ashcan parachute system and package
development/feasibility tests, a recovery from an Ashcan balloon launched at Roswell, one successful and
one unsuccessful Ashcan recovery attempt in Alaska, and perhaps four or five total recoveries of systems
launched from Panama. This is my best guess, based on my memory of the events that occurred 30 to 40
years ago. There may be omissions as well. | seem to remember flying directly to Eielson from Hickam on
one occasion, but do not recall the corroborating details. Throughout my years as a recovery pilot from
1963 to 1971, simultaneous involvement with several programs was the norm. At Hickam we were flying
a minimum of six to eight recoveries a month for training, or for operational program support (often more
at OL-1 for testing).
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Although this interview is a first person account, | would be remiss if | did not mention that successful
aerial recovery required a team effort by every member of a highly trained and specialized aircrew of ten
persons: pilot, copilot, navigator, flight engineer, electronic systems operator, winch operator, and four
riggers. Aerial recovery crews from the 6593d Test Squadron (Special) flew a number of Ashcan mission
series, perhaps for several years. | am not able to provide an estimate of how many aerial recoveries were
made supporting the Ashcan project, but it was a privilege to have been a participant. In that period of
the Cold War, it was a project of national importance.

‘I am not able to provide an estimate of how many aerial
recoveries were made supporting the Ashcan project, but it
was a privilege to have been a participant. In that period of the
Cold War, it was a project of national importance.”
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Chronology of the 6593d
Test Squadron (Special)

July 1958—The Air Research and Development Command (ARDC) was directed to form a C-119 unit for
the aerial recovery of deorbited space capsules. Tactical Air Command (TAC) was tasked to provide the
personnel for the new unit. Representatives from ARDC and TAC met with the Air Force Ballistic Missile
Division (AFBMD) officials in Los Angeles to organize the new aerial recovery squadron—the 6593d Test
Squadron (Special). Maj Joseph Nellor was selected as the first squadron commander.

Aug 1, 1958—The 6593d Test Squadron (Special) was activated. The squadron personnel would report
for Temporary Duty (TDY) at Edwards Air Force Base (AFB), California.

Aug 5, 1958—The commander and an administrative clerk were the first squadron personnel to report
to Edwards AFB.

Aug 21, 1958—The squadron’s nine C-119J aircraft began arriving at Edwards AFB from the Fairchild
Aircraft modification facility in St. Augustine, Florida. The C-119Js continued arriving at Edwards AFB
through September 25, 1958.

Dec 2-10, 1958—The squadron transferred its personnel and eight C-119Js (C-119J #51-8050 remained
at Edwards to conduct water recovery tests) from Edwards AFB via Travis AFB to the squadron’s permanent
duty station at Hickam AFB, Hawaii.

Dec 15, 1958—The aircraft and aircrews were in place and operational at Hickam AFB.
Feb 28, 1959—Discoverer 1 was launched from Vandenberg AFB but the Agena failed.

Apr 8, 1959—Nine photographers from the 1365th Aerial Photo Squadron at Orlando AFB, Florida,
arrived at Hickam AFB for a 180-day TDY with the 6593d to provide film and photographs for Air Force
news releases.

Nov 1, 1959—The squadron was assigned to the 6594th Recovery Control Group at Hickam AFB.

Aug 11, 1960—The Discoverer 13 capsule was floating in the Pacific when it was recovered by a Navy
diver and helicopter, the historic first recovery of a space capsule.

Aug 19, 1960—Capt Harold Mitchell piloted the C-119 recovery of the Discoverer 14 capsule, the
historic first midair recovery of a space capsule. Discoverer 14 was also the first satellite to provide
photoreconnaissance and began a revolutionary intelligence breakthrough.

Jun 1961—Three JC-130Bs were delivered to Hickam AFB by this time as the squadron converted its
recovery aircraft from the C-119.

Jul 9, 1961—Capt Jack Wilson piloted the C-119 recovery of Discoverer 26. This was the last Discoverer
capsule recovered by a C-119.

Jul 14, 1961—The Air Force approved the official 6593d squadron emblem.
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Sep 14, 1961—Capt Warren Schensted piloted the recovery of Discoverer 30. This was the first mission
that a JC-130 recovered a Discoverer capsule.

Nov 1961—The Air Force filmed “Catch a Falling Star” at Hickam AFB that featured the C-119 aerial
recovery mission.

Jan 25, 1962—The last two C-119s were transferred from the squadron.

Mar 3, 1962—Capt Jack Wilson piloted the recovery of Discoverer 38. It was the last mission known as
“Discoverer!” The Discoverer designation was changed to Program 162 afterwards.

Jul 21, 1962—The Air Recovery Section (Helicopter) was officially authorized for the squadron. The
section had three H-21B helicopters that recovered space capsules from the ocean when a midair recovery
was not successful.

Oct 3, 1962—Squadron JC-130s were the primary contingency force to locate the Mercury 8 space
capsule in the event that it landed away from its expected recovery area. The aircraft were deployed and
tracked the capsule as it descended, but the capsule was recovered in the primary impact area.

Nov 3, 1962—Maj Gen Ben Funk, Space Systems Division (SSD) Commander, participated in an aerial
recovery training mission.

Mar 19, 1963—A squadron CH-21 helicopter (51-15872) was lost in a crash at sea during a support
mission for the Pacific Air Rescue Service. No injuries or deaths were mentioned in the report.

May 16, 1963—Three squadron JC-130s were the primary airborne force to locate the Mercury 9 space
capsule during its descent by tracking it with the aircrafts’ electronic direction finding equipment. One
JC-130 was staged out of Johnston Island and two were staged out of Midway.

Jun 8-9, 1963—During a visit to Hawaii by President Kennedy, the squadron provided two helicopters
for the local rescue capability during the arrival and departure of the presidential aircraft.

Dec 1, 1963—Three CH-3B helicopters were delivered to the squadron as support and rescue aircraft
with the additional mission as a backup for the JC-130Bs in recovery.

Feb 22, 1964—Capt Jeremiah Collins piloted the recovery of the second reentry vehicle (RV-2) capsule
from Corona 76. This was the first mission when two space capsules were recovered from one Corona
satellite.

May 15, 1964—The squadron sent an aircrew with a JC-130 to Eielson AFB, Alaska, to provide midair
recovery support for the Ashcan Project. The squadron would provide ongoing support for Ashcan.

Jun 12, 1964—Maj Jack Wilson piloted the recovery of RV-1 on June 8th and RV-2 on June 12th from
Corona 79.This was the first dual recovery by the same pilot of both capsules from a single Corona satellite.
Program 162 was redesignated to Program 241.

Oct 13, 1964—Capt James Varnadoe received an award from Maj Gen Ben Funk, SSD Commander,
for being the first mission qualified aircraft commander to complete 100 consecutive successful aerial
recoveries.
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Dec 30, 1964—Capt James Varnadoe piloted the recovery of RV-1 on December 24th and RV-2 on
December 30th from Corona 90. This was the second, and final, dual recovery by the same pilot of both
capsules from a single Corona satellite.

Feb 1, 1965—The 6594th Recovery Control Group assumed operational control of two surface recovery
Victory Ships, Longview and Sunnyvale, from the Navy Pacific Missile Range Facility, Hawaii. Deck crews
of Air Force personnel were trained to operate the ships along with qualified squadron CH-3B helicopter
pilots.

Apr 21, 1965—The Longview sailed for the first time under Air Force control under the tactical command
of squadron Capt Ellsworth Campbell.

May 25, 1965—The Sunnyvale sailed for the first time under Air Force control with CH-3B helicopters
from the squadron.

Mar 10, 1966—The 6594th Recovery Control Group was redesignated to the 6594th Test Group.

Jun 1966—The third JC-130H aircraft was received by the squadron (that already had eleven JC-130Bs)
bringing the squadron’s total JC-130 fleet to fourteen aircraft.

Jul 21, 1966—Two JC-130s participated in the mid-Pacific recovery force during the NASA Gemini 10
mission.

Sep 15, 1966—Two JC-130s participated in the mid-Pacific recovery force during the NASA Gemini 11
mission.

Nov 12, 1966—Program 241 was redesignated to Program 846.

Nov 15, 1966—Two JC-130s participated in the mid-Pacific recovery force during the NASA Gemini 12
mission.

Jan 26, 1967—Maj Warren Schensted piloted the recovery of RV-2 from Corona 114. This was the final
Corona recovery by one of the original C-119 aircraft commanders of the 6593d.

Jan 1967—The squadron flew its final Ashcan recovery mission.
Jun 1967—The squadron accumulated its 5,000th aerial recovery with the JC-130.
Sep 9, 1967—A squadron JC-130 recovered the NASA BioSatellite Il capsule.

Jul 7, 1969—Capt Larry Dement piloted a CH-3B helicopter that deployed a pararescue team into the
Pacific to recover a NASA Biosatellite capsule.

Second half of 1969—The squadron accumulated its 10,000th aerial recovery.

Jan 25, 1972—A squadron CH-3B helicopter (S/N 62-12572) was forced to make a water landing and
eventually sank. The crew evacuated the helicopter and was rescued by the Coast Guard.

May 31, 1972—Capt Donald Hard piloted the recovery of RV-2 from Corona 145. This was the final
mission of the Corona Program.

Jul 1, 1972—The 6593d Test Squadron (Special) was inactivated (HQ AFSC Special Order G-82, June 23,
1972). The squadron personnel and its resources were reassigned into the 6594th Test Group.
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1964 Mission Statement of the 6593d
Test Squadron (Special)

General:

Develop and maintain a capability to effect the aerial recovery of a capsule ejected from an orbiting
satellite.

a. Provide liaison assistance to the Recovery Control Group.
b. Monitor on-site training programs and conduct unit training.

¢. Report to Recovery Control Group the status of recovery forces and the status of recovery
operations.

d. Report to Recovery Control Group complete details concerning recovery conditions of capsule.

e. Conduct extended surface search and assist in surface recovery as directed by the Recovery
Control Group.

f.  Perform field test and evaluation of recovery equipment.
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Squadron Commanders of the 6593d
Test Squadron (Special)

Period Name

August 1, 1958 - July 9, 1962 Maj Joseph G. Nellor

July 9, 1962 - July 1, 1963 Lt Col Owen F. Pratt, Jr.
July 1, 1963 - June 14, 1965 Lt Col Joe B.Thomson, Jr.
June 14, 1965 - July 13, 1966 Lt Col Grover P. Moore, Jr.
July 13,1966 - July 14, 1968 Lt Col Harold B. Owens
July 14, 1968 - October 9, 1970 Lt Col Paul Stinson
October 9, 1970 - October 31, 1971 Lt Col Marshall H. Fletcher

October 13,1971 - July 1, 1972 Lt Col Edward T. Lynch, Jr.






1958 Aircrews of the 6593d Test Squadron (Special)

A Flight

C-119J (Tail No. 18037)
Pilot

Copilot

Navigator

Crew Engineer

Winch Operator
Loadmaster
Loadmaster
Loadmaster

Loadmaster

C-119J (Tail No. 18038)
Pilot

Copilot

Navigator

Crew Engineer

Winch Operator
Loadmaster
Loadmaster
Loadmaster

Loadmaster

C-119J (Tail No. 18039)
Pilot

Copilot

Navigator

Crew Engineer
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1958 Aircrews of the 6593d

Test Squadron (Special)

Capt Mitchell, Harold E.
Capt Clawson, Charles B.
1st Lt Counts, Robert D.
SSgt Hurst, Arthur P.
TSgt Bannick, Louis F.
SSgt Harmon, Algaene
A1C Johnson, Walter
A1C Gurganious, Billy N.
A2C Hill, Daniel R.

Capt Wilson, Jack R.

Capt Grafe, Arthur H.

1st Lt Kusunoki, Wilfred H.
TSgt Sims, Rayvaugn M.
TSgt Young, Warren B.
TSgt Webb, Joseph C.
A2CVaugn, Kenneth R.
A2C Dinwiddie, William H.
A2C Miller, Glenwood F.

Capt Shinnick, Lawrence W.
1st Lt Curtin, Donald R.

1st Lt Dorton, Bobby R.
TSgt Hollifield, Edward L.
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C-119J (Tail No. 18039)
Winch Operator
Loadmaster
Loadmaster
Loadmaster

Loadmaster

C-119J (Tail No. 18115)
Pilot

Copilot

Navigator

Crew Engineer

Winch Operator
Loadmaster
Loadmaster
Loadmaster

Loadmaster

B Flight

C-119J (Tail No. 18043)
Pilot

Copilot

Navigator

Crew Engineer

Winch Operator
Loadmaster
Loadmaster
Loadmaster

Loadmaster
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TSgt Sojda, Stanley W.
SSgt Knight, Haynie G.
SSgt Turner, Aubrey B.
A1C Slaton, Forrest G.
A2C Ponder, Herbert L.

Capt McCullough, James P.

1st Lt Adams, Jarvis M.
1st Lt Linseisen, Frank J.
TSgt Powell, Otis L.
MSgt Ramsey, William S.
SSgt Bradley, Lawrence G.
SSgt Williams, Jefferson B.
A2C James, Frank
A3C Brown, Donald R.

Capt Brewton, James A.
1st Lt Deere, William J.
1st Lt Keck, Charles H.
TSgt Hall, Charles M.
TSgt Cross, James O.
SSgt Caling Herman C.
SSgt Mills, Thomas E.
SSgt Phillips, Thomas E.
A2C Jackson, Norvell
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C-119J (Tail No. 18045)
Pilot

Copilot

Navigator

Crew Engineer

Winch Operator
Loadmaster
Loadmaster
Loadmaster

Loadmaster

C-119J (Tail No. 18049)
Pilot

Copilot

Navigator

Crew Engineer

Winch Operator
Loadmaster
Loadmaster
Loadmaster

Loadmaster

C-119J (Tail No. 18050)
Pilot

Copilot

Navigator

Crew Engineer

Winch Operator
Loadmaster
Loadmaster
Loadmaster

Loadmaster
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Capt Hines, Thomas F.

Capt Fortune, Vincent J.
Capt Upchurch, Lind D.
TSgt Brown, Wilbur R.

SSgt Muehlberger, James P.
SSgt Culpepper, William B.
SSgt Gusta, Kenneth, L.
A2C Gaudio, Ralph

A3C Hall, Gene G.

Capt Mosher, Edward H.
Capt Conn, James E.

1st Lt Anderson, Everett E.
SSgt Beckwith, John E.
TSgt Stanberry, Willie
TSgt Cruise, Jack H.

TSgt Head, Emory M.
TSgt Kenyon, Francis C.
SSgt McKain, George D.

Capt Mason, Lynwood G.
Capt Luber, Howard E.

1st Lt Michelini. Walter L.
SSgt Glansbeek, Bernard G.
TSgt Shields, Marvin L.
SSgt Bryan, Albert J.

SSgt Stebbins, Fred L.

A3C Johnson, Owen L.

A3C Santana, Hector
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C-119J (Tail No. 18042)
Pilot

Copilot

Navigator

Crew Engineer

Winch Operator
Loadmaster
Loadmaster
Loadmaster

Loadmaster

C-119J (Tail No. 18041)
Pilot

Copilot

Navigator

Crew Engineer

Winch Operator
Loadmaster
Loadmaster
Loadmaster

Loadmaster
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Capt Schensted, Warren C.

1st Lt Clifton, Robert B.
1st Lt Ludwick, Jack W.
TSgt Jenkins, Elbert P.

TSgt Champion, Leonard F.

SSgt Anderson, Billy D.
SSgt Aragon, Matias V.

A1C Lansberry, John B.
A2C Dorigan, Charles J.

Capt Parker, Jack O.

1st Lt Barrow, Floyd P.
1st Lt Radel, Andrew A.
TSgt Hendon, Billie
SSgt Stinnett, Hansel D.
SSgt Klein, Kenneth W.
SSgt Kosmatka, John F.

A2C Hackworth, Donald E.

A2C Stewart, Jim D.
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This list only includes the successful Discoverer/Corona missions.

Mission
Discoverer 13
Discoverer 14
Discoverer 17
Discoverer 18
Discoverer 25
Discoverer 26
Discoverer 29
Discoverer 30
Discoverer 32
Discoverer 35
Discoverer 36
Discoverer 38
Corona 39
Corona 41
Corona 42
Corona 44
Corona 45
Corona 46
Corona 47
Corona 48
Corona 49
Corona 51
Corona 52
Corona 53
Corona 55
Corona 56
Corona 58

Corona 59
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Discoverer/Corona Recovery Pilots

Date of Recover

Aug 11, 1960
Aug 19, 1960
Nov 14, 1960
Dec 10, 1960
Jun 19, 1960
Jul 9, 1961
Sep 1, 1961
Sep 14,1961
Oct 14, 1961
Nov 16, 1961
Dec 16, 1961
Mar 3, 1962
Apr 19, 1962
May 19, 1962
Jun1,1962
Jun 25,1962
Jul 1,1962
Jul 22,1962
Jul 31,1962
Aug 5, 1962
Sep 1, 1962
Sep 18, 1962
Oct 2, 1962
Oct 13,1962
Nov 9, 1962
Nov 28, 1962
Dec 17,1962
Jan 11,1963

of the 6593d

Pilot

Ocean Recovery

Capt Harold Mitchell
Capt Gene Jones

Capt Gene Jones
Ocean Recovery

Capt Jack Wilson
Ocean Recovery

Capt Warren Schensted
Capt Warren Schensted
Capt James McCullough
Ocean Recovery

Capt Jack Wilson

Maj James Brewton
Capt Thomas Hines

Maj James Brewton
Maj Gene Jones

Capt Vernon Betteridge
Maj Thomas Hines

Maj James Brewton
Maj Thomas Hines

Maj Gene Jones

Capt Jack Wilson

Maj Thomas Hines
Capt James McCullough
Maj James Brewton
Capt Stephen Calder
Capt Walter Milam

Ocean Recovery
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Mission

Corona 62
Corona 64
Corona 65
Corona 66
Corona 67
Corona 68
Corona 69
Corona 70
Corona 71
Corona 72
Corona 75
Corona 76, RV-1
Corona 76, RV-2
Corona 79, RV-1
Corona 79, RV-2
Corona 80
Corona 81, RV-1
Corona 81, RV-2
Corona 82, RV-1
Corona 82, RV-2
Corona 83, RV-1
Corona 83, RV-2
Corona 84
Corona 85, RV-1
Corona 85, RV-2
Corona 86, RV-1
Corona 87, RV-1
Corona 87, RV-2
Corona 88, RV-1
Corona 88, RV-2
Corona 89, RV-1
Corona 89, RV-2
Corona 90, RV-1

Date of Recovery
Apr 4, 1963

May 20, 1963
Jun 14,1963
Jun 29, 1963
Jul 22,1963
Aug 1, 1963
Aug 28, 1963
Sep 1, 1963
Sep 26, 1963
Nov 2, 1963
Nov 26, 1963
Feb 19, 1964
Feb 22, 1964
Jun 8, 1964
Jun 12, 1964
Jun 19, 1964
Jun 23, 1964
Jun 27,1964
Jul 14, 1964
Jul 18, 1964
Aug 9, 1964
Aug 14, 1964
Aug 27, 1964
Sep 19, 1964
Sep 24,1964
Oct 9, 1964
Oct 21, 1964
Oct 23, 1964
Nov 6, 1964
Nov 7, 1964
Nov 22, 1964
Nov 27, 1964
Dec 24, 1964

CORONA STAR CATCHERS

Pilot

Capt Stephen Calder
Ocean Recovery

Capt Dale Palmer
Capt Vernon Betteridge
Capt James Varnadoe
Capt Walter Milam
Capt Dale Palmer
Capt Walter Milam
Maj Thomas Hines
Capt Richmond Apaka
Maj Jack Wilson

Capt Walter Milam
Capt Jeremiah Collins
Maj Jack Wilson

Maj Jack Wilson

Capt Charles Young
Capt Charles Young
Maj Edwin Bayer

Capt James Varnadoe
Capt Jeremiah Collins
Capt Albert Muller
Capt James McDonald
Capt Richmond Apaka
Capt Richmond Apaka
Maj Edwin Bayer

Capt James Varnadoe
Capt Jeremiah Collins
Ocean Recovery

Capt James McDonald
Capt Dale Palmer
Capt Dale Palmer

Maj Edwin Bayer

Capt James Varnadoe
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Mission

Corona 90, RV-2
Corona 91, RV-1
Corona 91, RV-2
Corona 92, RV-1
Corona 92, RV-2
Corona 93, RV-1
Corona 93, RV-2
Corona 94, RV-1
Corona 95, RV-1
Corona 95, RV-2
Corona 96, RV-1
Corona 96, RV-2
Corona 97, RV-1
Corona 97, RV-2
Corona 98, RV-1
Corona 98, RV-2
Corona 100, RV-1
Corona 100, RV-2
Corona 101, RV-1
Corona 101, RV-2
Corona 102, RV-1
Corona 102, RV-2
Corona 103, RV-1
Corona 103, RV-2
Corona 104, RV-1
Corona 104, RV-2
Corona 105, RV-1
Corona 105, RV-2
Corona 106, RV-1
Corona 106, RV-2
Corona 107, RV-1
Corona 107, RV-2
Corona 109, RV-1

Date of Recovery
Dec 30, 1964

Jan 20, 1964
Jan 25, 1965
Mar 2, 1965
Mar 6, 1965
Mar 29, 1965
Apr 1, 1965
May 4, 1965
May 23, 1965
May 28, 1965
Jun 15, 1965
Jun 16, 1965
Jul 24, 1965
Jul 29, 1965
Aug 22, 1965
Aug 26, 1965
Sep 27,1965
Oct 2, 1965
Oct 10, 1965
Oct 15, 1965
Nov 2, 1965
Nov 7, 1965
Dec 10, 1965
Dec 11, 1965
Dec 29, 1965
Jan 1, 1966
Feb 7, 1966
Feb 12, 1966
Mar 15, 1966
Mar 19, 1966
Apr 14, 1966
Apr 18, 1966
May 29, 1966
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Pilot

Capt James Varnadoe
Capt Jeremiah Collins
Capt Albert Muller
Capt Douglas Sliger
Capt James McDonald
Maj Edwin Bayer
Capt Douglas Sliger
Capt James Varnadoe
Maj Edwin Bayer
Capt Albert Muller
Capt William Vipraio
Capt Albert Muller
Capt Don Olsen

Capt Douglas Sliger
Capt Albert Muller
Capt William Vipraio
Maj Dale Palmer
Capt James McDonald
Maj Edwin Bayer
Capt Nicola Ruscetta
Capt Don Olsen

Capt Douglas Sliger
Capt Herbert Bronson
Capt William Vipraio
Capt Albert Muller
Maj Dale Palmer
Capt Nicola Ruscetta
Maj Don Olsen

Maj Walter Milam

Maj Albert Muller
Maj Walter Milam
Capt John Cahoon
Maj Edwin Bayer
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Mission

Corona 109, RV-2
Corona 110, RV-1
Corona 110, RV-2
Corona 111, RV-1
Corona 111, RV-2
Corona 112, RV-1
Corona 112, RV-2
Corona 113, RV-1
Corona 113, RV-2
Corona 114, RV-1
Corona 114, RV-2
Corona 115, RV-1
Corona 115, RV-2
Corona 116, RV-1
Corona 116, RV-2
Corona 117, RV-1
Corona 117, RV-2
Corona 118, RV-1
Corona 118, RV-2
Corona 119, RV-1
Corona 119, RV-2
Corona 120, RV-1
Corona 120, RV-2
Corona 121, RV-1
Corona 121, RV-2
Corona 122, RV-1
Corona 122, RV-2
Corona 123, RV-1
Corona 123, RV-2
Corona 124, RV-1
Corona 124, RV-2
Corona 125, RV-1

Date of Recovery
Jun 4, 1966

Jun 26, 1966
Jul 1, 1966
Aug 16, 1966
Aug 23, 1966
Sep 25, 1966
Sep 30, 1966
Nov 12, 1966
Nov 20, 1966
Jan 19, 1967
Jan 26, 1967
Feb 28, 1967
Mar 6, 1967
Apr 4, 1967
Apr 8, 1967
May 15, 1967
May 24, 1967
Jun 22,1967
Jul 1, 1967
Aug 15, 1967
Aug 22,1967
Sep 21,1967
Sep 28, 1967
Nov 9, 1967
Nov 12, 1967
Dec 14, 1967
Dec 22, 1967
Jan 31, 1968
Feb 7, 1968
Mar 22, 1968
Mar 29, 1968
May 7, 1968
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Pilot

Capt Nicola Ruscetta
Capt Joseph Modicut
Capt William Vipraio
Capt Jack Wenning
Capt John Cahoon
Capt Richard Schofield
Capt Herbert Bronson
Capt William Vipraio
Capt Jack Parker

Maj Jack Wenning

Maj Warren Schensted
Capt Richard McDevitt
Capt John Cahoon
Maj Harlan Gurney
Capt Herbert Bronson
Capt Richard Schofield
Capt Joseph Modicut
Maj Jack Wenning
Ocean Recovery

Capt Robert Larison
Capt Edgar Pressgrove
Maj Lester McChristian
Maj Nocholas Ratiani
Capt Edgar Pressgrove
Maj Harlan Gurney
Capt Richard Schofield
Maj Paul Martin

Maj Kenneth Gilbert
Capt Edgar Pressgrove
Capt Joseph Modicut
Capt Albert Kaiser

Maj Robert Miller



Discoverer/Corona Recovery Pilots of the 6593d

Mission

Corona 125, RV-2
Corona 126, RV-1
Corona 126, RV-2
Corona 127, RV-1
Corona 127, RV-2
Corona 128, RV-1
Corona 128, RV-2
Corona 129, RV-1
Corona 129, RV-2
Corona 130, RV-1
Corona 130, RV-2
Corona 131, RV-1
Corona 131, RV-2
Corona 132, RV-1
Corona 132, RV-2
Corona 133, RV-1
Corona 133, RV-2
Corona 134, RV-1
Corona 134, RV-2
Corona 135, RV-1
Corona 135, RV-2
Corona 136, RV-1
Corona 136, RV-2
Corona 137, RV-1
Corona 137, RV-2
Corona 138, RV-1
Corona 138, RV-2
Corona 139, RV-1
Corona 139, RV-2
Corona 140, RV-1
Corona 140, RV-2
Corona 142, RV-1
Corona 142, RV-2

Date of Recovery
May 15, 1968

Jun 29, 1968
Jul 5, 1968
Aug 14, 1968
Aug 22, 1968
Sep 27,1968
Oct 2, 1968
Nov 12, 1968
Nov 21, 1968
Dec 18, 1968
Dec 23, 1968
Feb 1, 1969
Feb 14, 1969
Mar 21, 1969
Mar 22, 1969
May 9, 1969
May 18, 1969
Aug 2, 1969
Aug 12, 1969
Sep 29, 1969
Oct 7, 1969
Dec 11, 1969
Dec 21, 1969
Mar 12,1970
Mar 23,1970
May 31, 1970
June 8, 1970
Jul 30,1970
Aug 10, 1970
Nov 27, 1970
Dec 7, 1970
Mar 31, 1971
Apr9, 1971
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Pilot

Maj Nocholas Ratiani
Maj Harlan Gurney
Maj Ralph Gauthier
Capt Richard Schofield
Maj Paul Martin

Capt Albert Kaiser

Maj Nocholas Ratiani
Capt Joseph Modicut
Maj Ralph Gauthier
Maj Lester McChristian
Capt Edgar Pressgrove
Capt Richard Schofield
Capt Robert Brenci
Maj Ralph Gauthier
Maj Miller Peeler

Maj Robert Miller

Maj Paul Martin
Ocean Recovery

Maj Robert Thornquist
Maj Edward Lynch

Maj Lester McChristian
Capt Edgar Pressgrove
Maj Richard Bussey
Maj Miller Peeler

Maj Robert Thornquist
Capt Robert Brenci
Capt Bobbie Mitchell
Capt Marshall Eto

Lt Col William Scott
Capt Thomas Rauk
Maj John Swatek

Maj Maurice Alford
Maj Miller Peeler
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Mission

Corona 143, RV-1
Corona 143, RV-2
Corona 144, RV-1
Corona 144, RV-2
Corona 145, RV-1
Corona 145, RV-2

Date of Recovery
Sep 18,1971

Sep 29,1971
May 1, 1972
May 8, 1972
May 27,1972
May 31, 1972

CORONA STAR CATCHERS

Pilot

Maj Robert Jefferies
Capt Mike Hollomon

Lt Col James McDonald
Maj Harry Boyd

Capt Thomas Rauk
Capt Donald Hard
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Original Assigned Aircraft of the 6593d

Aircraft
c-119)
c-119)
c-119)
c-119)
c-119)
c-119)
c-119)
c-119)
c-119)
c-119)

Test Squadron (Special)

Serial Number Delivery Date
51-8039 Aug 21, 1958
51-8043 Aug 29, 1958
51-8042 Aug 29, 1958
51-8038 Sep 4, 1958
51-8050 Sep 8, 1958
51-8049 Sep 11,1958
51-8045 Sep 18,1958
51-8037 Sep 19,1958
51-8115 Sep 25,1958
51-8041 Unknown

*C-119J flown by OL-1 of the 6594th Aerospace Test Wing at Edwards AFB

Fairchild Aircraft produced 1,100 Flying Boxcar C-119 cargo airplanes between 1947 and 1955.The C-119
was flown in the Korean and Vietnam Wars.

Specifications:
Span:

Length:
Height:
Weight:
Engines:

Cost:

Performance:

Maximum speed:

Cruising speed:
Range:

Service ceiling:

109 feet 3.25 inches

86 feet 5.75 inches

26 feet 7.75 inches

66,900 pounds maximum

Two Wright R-3350s of 3,500 horsepower
$590,000

290 miles per hour/252 knots
200 miles per hour/174 knots
2000 statute miles/1738 nautical miles

30,000 feet






Flying Hours 6593d Test Squadron (Special)

Period
Sep-Dec 1958
Jan-Jun 1959
Jul-Dec 1959
1960

Jan-Jun 1961

Jul-Dec 1961

Jan-Jun 1962

Jul-Dec 1962

Jan-Jun 1963

Jul-Dec 1963

Jan-Jun 1964

Jul-Dec 1964

Jan-Jun 1965
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Flying Hours of the 6593d

Test Squadron (Special)

Aircraft
C-119J)

C-119)

C-119
JC-130B
JC-130B

C-119)
CH-21B
JC-130B
CH-21B
JC-130B
JC-130B
CH-21B
JC-130B
CH-21B

CH-3B
JC-130B

CH-3B
JC-130B

CH-3B
JC-130B

CH-3B

Not available

Not available

1722

365

1362

949

112

2127

412

2583

2056

447

2230

375

162

2914

433

2426

397

2583

500
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Period

Jul-Dec 1965

Jan-Jun 1966

Jul-Dec 1966

Jan-Jun 1967

Jul-Dec 1967

Jan-Jun 1968

Jul-Dec 1968

Jan-Jun 1969

Jul-Dec 1969

Aircraft

JC-130B

JC-130H

CH-3B

JC-130B

JC-130H

CH-3B

JC-130B

JC-130H

CH-3B

JC-130B

JC-130H

CH-3B

JC-130B

JC-130H

CH-3B

JC-130B

JC-130H

CH-3B

JC-130B

JC-130H

CH-3B

JC-130B

JC-130H

CH-3B

JC-130B

JC-130H

CH-3B

CORONA STAR CATCHERS

Hours
2919
611
1082
2816
986
1082
3081
958
854
2887
1047
939
2869
1160
954
3039
1065
995
2943
844
971
2670
940
957
2546
1013

910
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Period Aircraft Hours
Jan-Jun 1970 JC-1308B 2758
JC-130H 857
CH-3B 884
Jul-Dec 1970 JC-130B 2658
JC-130H 964
CH-3B 881
Jan-Jun 1971 JC-130B 2584
JC-130H 1103
CH-3B 922
Jul-Dec 1971 JC-130B 2896
JC-130H 768
CH-3B 917
Jan-Jun 1972 JC-130B 2842
JC-130H 808

CH-3B 806
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Awards and Honors of the 6593d
Test Squadron (Special)

Period Awards
1960 MacKay Trophy
Aug 1958-Apr 1962 Air Force Outstanding Unit Award

CITATION TO ACCOMPANY THE AWARD OF
THE AIR FORCE OUTSTANDING UNIT AWARD
TO

6593D TEST SQUADRON (SPECIAL)

The 6593d Test Squadron (Special), Air Force Systems Command, distinguished itself by
exceptionally meritorious service from 1 August 1958 to 30 April 1962. During this period,
through the development and application of techniques for the recovery and return of space
capsules ejected from orbiting satellites, the 6593d Test Squadron (Special) has materially aided
in enhancing the prestige of the United States during a time when success in this field was of great
urgency. The initiative, resourcefulness and selfless devotion to duty displayed by the personnel
of the 6593d Test Squadron (Special) reflect great credit upon themselves and the Unites States Air
Force.
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Squadron Emblem
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The Air Force approved the 6593d Test Squadron (Special) emblem on July 14, 1961

Description:

“On a white rectangle bordered red, an Air Force golden yellow lightning flash bendwise throughout,
pointing upward, edged red, surmounted by an Air Force blue falcon in flight, beak and talons Air Force
golden yellow, outlines Air Force blue, details and markings white, his talons grasping a red parachute
dropping to base.”

Significance:

“The emblem is symbolic of the squadron and its mission. Against a lightning streak representing the
speed and accuracy of the unit’s test operations, a falcon (representing the sharp mind and keen sight
required by crew members, and the flying skill exhibited by the pilots) is displayed in flight and grasping a
parachute (symbolizing the ability of the aircraft to retrieve a parachuting satellite from celestial regions).
Because the falcon is known for its fierce determination to follow through on anything it undertakes, it
represents the spirit of the squadron to succeed at the most unusual aerial recovery in modern aviation
history. The emblem bears the Air Force colors, ultramarine blue and golden yellow, and the national

colors, red white, and blue!”
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Documents

After Captain Mitchell’s successful air retrieval of the Discoverer 14 capsule, he and his crew were honored
with several awards. The documents that follow are the letters acknowledging their extraordinary
achievements.

The general orders that activated the 6593d Test Squadron (Special)

HEADGUARTEDRD
AIR RESEARCH AND CEVELOPRENT COMMAND
United States Mr Force
Androwa Alr Force Daso

Wasihdingten 25, U, C.
OENERAL ORDERS) 22 July 1958
WUMESR 18)

SECTION

DESIGHATION, CRGANTZATION AND ASIGMMENT OF USAF UMIT. « o o v s s w s v s sl

1. DESIGHATION, OROANI.ATION ARD ASSICIIERT OF USAF GWIT,

1, Effectiwe 1 August 1952, the £593d Test Squadron (Special) is designated
and orgardieed st Hickas Alr Fores Dase, Territory of lawaii with assigneent to
Mr Research and Development Command, Thlﬁﬁ?}bhfﬂt-ﬂqaﬂmﬂpldll}‘ult—
tached to Dotachoent Nusbar 2, Headquarters Mr Research and Development Command
{ir Perce Ballistic Missile [Mvision), for adsirdstrative and operetional con-
tml,mhth%hnrﬂauﬁurwmiuﬂmun support.

2, Persencel will be furnished by the Cosmander, Detachment Musber 2, Hoad-
quartsrs, Air Research and Development Cosmand (Mr Foros Ballistic Kissile Div-
ision) as prescribed in Department of Air Force lessage (3) AFOOP~(C-R 53042, 7
July 1958.

3. Bquipment is authorised, effective 1 August 1958, under Unit Authoriza~
tlon List Nusber G507 EBESA.

ks Authord Departmont of the Alr Force isesage (3) AFOOP-O0-R 53042, 9
July 1958, uﬂm, and Mr Foree Rogulstlon 20-27, 15 Sepbember 1955.

FOi THE COMMAKDER:

Ws J. ETEIND

Colonal, USAF

Drector Adsinistrative Servioes
DISTRIBUTION:

ROAD FI

AFIRD (20)

Dir Adein Serv, The Pentagon, ash 25, D. G. (20)
uA® OTSTRIBUTICH
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Citation, awarding the Distinguished Flying Cross

CITATION TO ACCOMPANY THE AWARD OF
THE DISTTHOUISHED FLYLING CROSS
™
[IARCLD E. MITCHELL

Captain Herold E. Mitehell distinguished himself by
exLraordinary achlevemant while participating in aerial
flight on 19 August 1960, approximately 400 miles South-
weal of Hawaii. On that dale, Captain Hitchell was the
pilot of the C-119 Aircraft which completed the first
aerial recovery of a space capsule ejected from an orbiting
aakellibs in the DISCOVERER XIV operallon, The outstanding
professional ability displayed by Captain Hitchell in the
successful accomplishment of thls special mission of inter-
national significance raflecls great credib upon himsall
and the United Stales Adr Force.
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Official orders, awarding Mitchell and crew the Distinguished Flying Cross and the Air Medal, respectively

General Orders 61, DAF, is the last of the series for 1960

DEFARTMENT OF THE AIR FORCE
WASHINGTON

SFECTAL OFDERS 12 Jenuary 1961
NUMBER G-1

1. DP, GEN RATHAN F TWINING, 10A, is awarded the Distingulshed Service
Medal (Second Oak Leaf Cluster) for exceptionally meritoricus and
dinti.nm:is]éoed service in a position of great responsibility from 15 Aug 5T
to 30 Sep 60.

2. DP, COL RIVERA ARCOS, Uruguayan AF, is awarded the Legion of Merit
(Degree of Officer) for exceptionally meritorious comduct in the performance
of outstanding service from Nov 57 to Jan 60.

3. DP, CAPT HAROLD E MITCHELL, 35402A, is ewarded the Distinguished Flying

Cross for extraordinary achievement while participating in aerial flight on
19 Aug 60.

4. DP, each of the following is swarded the Airman's Medal for heroism
involving voluntary risk of life under conditions not imvolving actual
conflict with an armed enemy during period indicated:

CW0, W2 EARL R SLATTERY, W2205506, UBA
12 Jul 60 to 16 Jul &0

MSOT EDWIN H BATON, BA314kokl2, UsA
12 Jul 60 to 16 Jul &0

TSGT JAMES J FAYED, AFL3166237
20 Jun 60

TSGT JAMES E HOLCOMB, AFLl4322003
20 Jun 60

BSOT GOEDON M CLARE, AF12h27936
14 Aug 60

A1C JAMES J PERNINGTON, AF13429914
11 Sep 60

5. DP, each of the following is awarded the Air Medal for meritoricus
achievement while participating im merisl flight on 19 Aug 60:

CAPT RICHMOND A APAKA, A03009TLE
1STLT ROBERT W COUNTS, A03065536
TSGT LOUIS F BANNICK, AFL7021127
B80T ALGAENE HARMON, AF14363461
S50T ARTHUR P HURST, AF34T30603
ALC GEORGE W DONAHOU,

A2C LESTER L BEALE, JR, AF11337082
A2C DANIEL R HILL, AF13606761
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Announcement, Aerospace Primus Club inductees

80 G-1, DAF, 12 Jan 61, conmt:

EY ORDER OF THE SECRETARY OF THE AIR FORCE:

THOMAS D. WHITE
Chief of Staff

Director of Administrative Services

URITED STATES AiE FORCT
AR FORCE SYSTING COMMAND
DTce OF |niesmalion

NEWS RELEASE ' R
T e A (e

Tay HELEASE MO

FOR RELEASE: AIR FORCE SYSTENS COMBAND

ACROSPACE PRIMUS CLUR

The most exclusive club on earth, the Aerospace Primus Club was
established on Aug. 26, 1960 by Gemeral 8. A. Schriever, commander of
alr Force Systems Command, In the four years of its existence only
seven now memboers have heen added to the 13 charter members. Major
REobert Y. White became the first member to be honored twice for his
achicvenonts,

thjectives of the club -- stated im its charter -- are to promote
original accomplishment in the discovery, development, testing and usc
of technigues and equipment in furtherance of the aerospace program
aml to honor the first individuals to attain or participate in aero-
space accomplishments Jdeemed to he of historical significance,

luring Aug. 12-19, 1960 charter members wore recognized for three
spectacular acrospace accomplishments. These were: plloting of the
=15 to a record altitude of 136,500 feet; the first aerial recovery
of a space capsule from an orbiting satellite; and the ascent of am
open gondoln halloon te am altitude of 102,800 feet coupled with the
longest frec-fall in aviation history and the highest parachute jump
on record,

Membership is restricted to military and civilian mesbers af the
. 5. Alr Foree who have accomplished significant aerospace firsts, A
special Primus Club board, made up of top military and civiliam afficials
at llsadquarters Alr Force Systems Command, meets as required to consider
noninations for new members. All sctions of the Doard are submitted to
the Mir Force Systems Command Commander for his persenal approval.

FORGING MILITARY SPACEPOWER
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Colonel Alvan N. Moore

For directing a significant aerospace historical first om 19 August
1960. As a result of Colonel Moore's superb planning and leadership,

a C-119 aircraft succeeded in accomplishing the first aerial recovery
of a space capsule ejected from an orbiting satellite in the Discoverer
XIV Operation.

Captain Harold E. Mithgell

For accomplishing a significant aercspace historical first on 19 August
1960 approximately 400 miles southwest of Hawaii. On that date, Captain
Mitchell was the pilot of the C=119 aircraft which completed the first
aerial recovery of a space capsule from an orbiting satellite, Sighting
the capsule parachute at an altitude of 16,000 feet, Captain Mitchell
maneuvered his aircraft into an ideal position for the aerial catch

and on the third attempt succeeded in recovering the capsule at an
altitude of 8500 feet.

Staff Sergeant Wendell King

For accomplishing a significant aerospace historical first on 19 August
1960 approximately 400 miles Southwest of Hawaii. On that date, Sergeant
Fing was Fhotographer of the C-119 aircraft which completed the first
aerial recovery of a space capsule from an orbiting satellite. Sergeant
King displayed exceptional skill and professional ability in photo-
graphing the successful recovery of the capsule.

Captain Richmond A. Apaka

For accomplishing a significant aerospace historical first on 19 August
1960 approximately 400 miles Southwest of Hawaii. On that date, Captain
Apaka was Copilot of the C-119 aireraft which completed the first aerial
recovery of a space capsule from an orbiting satellite. Captain Apaka
displayed exceptional skill, professional ability and teamwork in
assisting in the successful recovery of the capsule on the third attempt
at an altitude of 8500 feet.
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First Lieutenant Hobert G, Counts

For accomplishing a significant aerospace historical first on 19 August
1960 approximately 400 miles southwest of Hawaii. On that date,
Lieutenant Counts was Navigator of the C-119 aircraft which completed
the first aerial recovery of a space capsule from an orbiting satellite.
Lieutenant Counts displayed exceptional skill, professional ability and
teamwork in assisting in the sueccessful recovery of the capsule on the
third attempt at an altitude of 8500 feet.

Technical Sergeant Louis F. Bannick

For accomplishing a significant aercspace historieal first on 19 August
1960 approximately 400 miles Southwest of Hawaii. On that date,
Sergeant Bannick was Winch Operator and Loadmaster of the C-119 air-
craft which completed the first merial recovery of a space capsule

from an orbiting satellite. Sergeant Bannick displayed exceptional
skill, professional ability and teamwork in assisting in the success-
ful recovery of the capsule on the third attempt at an altitude of
8500 feet.

Staff Sergeant Arthur P. Hurst

For accomplishing s significant sercspace historical first on 19 August
1960 approximately 400 miles Southwest of Eawaii. On that date, Sergeant
Hurst was Flight Engineer and Aircraft Maintenance Technician of the
C-119 aircraft which completed the first aerial recovery of a space
capsule from an orbiting satellite. Sergeant Hurst displayed exceptional
ekill, professional ability and teamwork in assisting in the successful
recovery of the capsule on the third attempt at an altitude of 8500 feet.

Staff Sergeant Algaene Harmon

For accomplishing a significant aerospace historical first on 19 August
1960 approximately 400 miles Southwest of Hawaii. On that date,
Sergeant Harmon was Loadmaster of the C-119 airecraft which completed
the first merial recovery of a space capsule from an orbiting satellite.
Sergeant Harmon displayed exceptional skill, professional ability amd
teamwork in assisting in the successful recovery of the capsule on the
third attempt at an altitude of 8500 feet.
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Adrman First Class George W. Donahou

For accomplishing a significant aerospace historical first on 19 August
1960 approximately 400 miles Southwest of Hawaii. On that date, Airman
Dopahou was Loadmaster of the C-119 aircraft which completed the first
aerial recovery of a space capsule from an orbiting satellite. Airman
Donahou displayed excepticnal skill, professional ability and teamwork
in assisting in the successful recovery of the capsule on the third
attempt at an altitude of 8500 feet.

Adirman Second Class Lester L. Beale

For accomplishing a significant aerospace historical first om 19 August
1960 approximately 400 miles Southwest of Hawaii. On that date, Airman
Beale was Loadmaster of the C=119 aircraft which completed the first
aerial recovery of a space capsule from an erbiting satellite. Airman
Beale displayed exceptional skill, professional ability and teamwork
in assisting in the successful recovery of the capsule on the third
attempt at an altitude of 8500 feet.

Mrman Second Class Daniel E. Hill

For accomplishing a significant aerospace historical first on 19 August
1960 approximately 400 miles Southwest of Hawaii. On that date, Airman
Hill was Loadmaster of the C=119 mircraft which completed the first
aerial recovery of a space capsule from an orbiting satellite. Adrman
Hill displayed exceptional skill, professicnal ability and teamwork

in assisting in the successful recovery of the capsule on the third
attempt at an altitude of 8500 feet.

Major Robert M, White

For accomplishing a significant aerospace historical first on 12 August
1960 at Edwards Air Force Base, California. On that date, Major White
piloted the X-15 aircraft to a record altitude of 136,500 feet. Major
White displayed outstanding courage and professicnal skill in piloting
this aircraft to higher altitudes and faster speeds than man had ever
obtained.
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Captain Joseph W. Kittinger, Jr.

For accomplishing a significant aercspace historieal first on 16 August
1960 near Holloman Air Force Base, New Mexico. On that date, Captain
Kittinger made an open gondola balloon ascent to the record altitude of
102,000 feet, more than 19 miles above the New Mexico desert. At this
altitude, he eggressed for a parachute descent by means of an experimental
stabilization parachute system free falling for four minutes and
thirty-eight seconds to an altitude of 17,500 feet where a deployment

of the man recovery parachute ocecurred.

Technical Sergeant Lonoteo M. Vigare

For accomplishing a significant aerospace historical first on 18 June
1961l. On that date Sergeant Vigare, a member of the first Pararescue
Scuba Team to recover a space capsule containing valuable scientifie
equipment, parachuted inte the Pacific Ocean northeast of Hawaii, spent
the night in the open sea with minimum survival gear and succeeded

in recovering the nose cone from the [Discoverer XXV Satellite returning
from orbital flight.

Staff Sergeant William V. Vargas

For mccomplishing a significant merospace historieal first on 18 June
1961, On that date Sergeant Vargas, a member of the first Pararescue
Scuba Team to recover a space capsule containing valuable scientifie
equipment, parachuted inte the Pacific Ocean northeast of Hawaii, spent
the night in the open sea with minimum survival gear and succeeded in
recovering the nose cone from the Discoverer XV Satellite returning
from orbital flight.

Staff Sergeant Ray E. MeClure

For accomplishing a significant aerospace historical first on 18 June
1961. On that date Sergeant McClure, a member of the first Pararescue
Scuba Team to recover a space capsule containing valuable scientific
equipment parachuted inte the Pacific Ocean northeast of Hawaii,

spent the night in the open sea with minimum survival gear and succeeded
in recovering the nose come from the Discoverer XXV Satellite returning
from orbital flight.
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Letter, Awarding the 6593d Test Squadron (Special) the MacKay Trophy for 1960

MISSION: The mission of tho Squedren is to develop troining recovery toch-
niques;, and employ these procedures in aerial or surfeoco rocowvory of scien-
tific compenents of appropriste re-entry wvehicles.

AWARDS: The 6593rd Test Squadron (Special) was recipient of the Mnckay
Trophy for 1960, Mojor Joseph G. Nellor, Squadron Commonder, in a cercoony
held in Washington, D.C., received the trophy and citetion on behalf of ths
6593rd Test Sguadron (Specinl) from the Secretary of the Adr Foree, %he

Honorable Eugene K. Zuckert. 1
Thae Citation for the aword of thoe MacKey Trophy is as followa:

WTHE MACKAY TROPHY for 1960 is awardsd to the 6593rd Test Squadron
(Specinl) for the most meritoricus flight 6f the year. On 19 dugust
1960, this unit located end recovered the copsule of DISCOVERER XIV,
which merked the first time thet ony nation hed recoverod an objoct
from orbdt while it was still descending, using serial recovery tech-
nigues, This foat wos succesafully ropected by serial recovery of the
capsules of DISCOVERER XVII on 1L Hovember 1960 and DISCOVERER XVIII
on 10 Decenber 1960, The axceptional undt effort and operational
effectivencas which made these achievements possible are in the highost

traditions of the United States fir Force.

s/t /THRIUAS D. WHITE
Chief of Stoff

1. See supporting document #1

241



242 CORONA STAR CATCHERS

Letter, 6593d honored with the Air Force Outstanding Unit award

HEADO®SQWUARTEMRS
AlR FORCE SYSTEMS COMMAND
UNITED STATES AIR FORCE
ANDREWS AIR FORCE BASE

YT WASHINGTOM a8 O. O
armar, SCF

summer:  Adr Force Outstanding Unit Award - £6593d Test Squadron (Special)

vo. S5SD (S5G)
AF Unit Poat Office
Les Angeles 45, Calif

1. It gives me great pleasure to forward the elements of the Air
Force Qutstanding Unit Award for presentation to the personnel of
the 65934 Test Squadron (Special). I deaire that the presentation
be made under conditions which will afford all personnel of the
Squadron, their families and friends, an opportunity to attend the
COremony.

2. The members of the 65934 Test Squadron may be justifiably
proud of this recognition, since very few organizations in non-
combat commands have been honored with this award during the
past three years. The award signifies a truly outstanding
accomplishment, unmatched by any organization of similar
compoaition and mission.

3. Icommend all personnel of the 6593d Test Squadron (Special)
for their cutatanding record and extend best wishes for continued
success in the performance of their mission.

WM

B A mn 1. Certificats
2. Citation

ﬂ—n\dw

5

FORGING MILITARY SPACEPOWER
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Attachment: letter from Major General Ben I. Funk

Lir, liq AFSC (SCP), 4 Dec 62, Mr Fores Outstanding Unit Award = 6593d
Tast Squadron (Special)

1st Ind (SSC) 22 JRi 83
lig 550, AF Unit Post Office, Los Angeles 45, Calif
TO: &594th Aerospace Test Wing, Sunnyvale, Calif

1. The exceptional achievement of the £593d Test Squadron (Special
is highly gratifying to me as Commander, Space Systems Division. In
forwarding the elements of the Adr Fores Outstanding Unit kward for
presentation to the personnel of the £593d Test Squadron, I add =y
sincere congratulations to those expressed by Ganeral Schrisver.

2. The unparallsled accomplishments of the £593d Test Squadron not
only bring great homor to each individual in that unit, but reflsct
great eredit upon the Adr Force Systems Command and the Undted States
Adr Foreas.

ﬁ:}‘iwk

BEM L FUNK 2 Atch
Major Gasaral, USAF n/fe
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Attachment: letter from Colonel WK. Kincaid

g;r, Hq AFSC {acpj,(h Dec &g, Adr Force Outstanding Unit Award -
93 Test Squadron (Special
24 JAl 1963

24 Ind (TWG)

BEq 659% Aercspace Test Wing, Sunnyvale, Calif

T0: 659 Recovery Control Group, APO 953, San Francisco, Calif
e e s

Their achlievements herald a standard of excellence to be emulated by
all who follow the professicn of arms.

W. 2 2 Atch
Colonel, USAF nfe
Commande
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Attachment: letter from Colonel W R Morton

Ltr, Hq AFSC (SCP), & Dec 62, Alr Force Outstanding Unit Award - 6593
Test Squadron (Special)

3.1 (10 1 5FEB 1963
Hq 65%4cth Recovery Control Group

TO: 65934 Test Squadron (Special) (TTG)

1. The award bestowed upon the 6593d Test Squadron (Special) and all
the mesbers comprising the unit is & manifestation of tha tremendous

endeavors and invaluable contributions made in the field of aerocspace
technology through qualities of Job proficlency, tenacity of purpose,
and teamwork.

2. The endowvment of the Outstanding Unit Award is a distinct and cher=-
ished honor and should instill an even greater pride in each individual
in balonging to tha 65934 Test Squadrom (Special). I, along with all
other members of the Headquarters 6594ch Recovery Control Group, am as
happy proud of your achievement as you are.

WER 2 Atch
Colonel, USAF nfe
Comsander

&

bo
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Glossary

Acronyms & Abbreviations

ADF Aerial Direction Finder

AFB Air Force Base

AFBMD Air Force Ballistic Missile Division
AFS Air Force Station

APS Aerial Port Squadron

ARDC Air Research and Development Command
AWS Air Weather Service

CIA Central Intelligence Agency

Cco Commanding Officer

CONUS Continental United States

DoD Department of Defense

ECM Electronic Countermeasures

EDF Electronic Direction Finding

ETA Estimated Time of Arrival

ETPD Estimated Time of Parachute Deployment
fpm feet per minute

HQ Headquarters

ICBM Intercontinental Ballistic Missile
IRAN Inspection and Repair as Necessary
JATO Jet Assisted Take Off

MAC Military Airlift Command

MATS Military Air Transport Service

mm millimeter

NAS Naval Air Station
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NASA
NCO
NCOIC
oIC

OL-1

PACAF
PIP

RAC

R&D
RV
SMC
SOP
TAC
TDY

USNS

CORONA STAR CATCHERS

National Aeronautics and Space Administration
Noncommissioned Officer

Noncommissioned Officer in Charge

Officer in Charge

Operating Location Number 1, a detachment from the 6594th
Aerospace Test Wing that conducted aerial recovery flight tests at
Edwards AFB.

Pacific Air Forces
Projected Impact Point

Recovery Aircraft Commander, a mission-capable pilot specifically
trained and qualified for aerial recovery.

Research and Development
Reentry Vehicle

Space and Missile Systems Center
Standard Operating Procedure
Tactical Air Command

Temporary Duty

United States Naval Ship



Glossary

Term Definitions

Actuators

Agena

Aircraft commander

Ashcan

Ballpark

Discoverer

Dolly

Drag Net

Genetrix

Hooks

Inverted parachute
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The two recovery pole mounts in the aircraft that lowered the 34-foot
poles and held them in place during a recovery.

The spacecraft that hosted and orbited the Corona payload

The pilot designated as the commander of an aircraft.

A high altitude air sampling program that studied how particles
exchange and eventually end up distributing around the world.

The designated 200 by 60-mile primary recovery zone where a
satellite capsule and parachute were expected to descend back to
earth. Assigned 6593d aircrews patrolled this zone during a recovery
mission.

The unclassified cover name for the Corona program.

The large yellow hydraulic boom structure mounted on rails in the
cargo section of JC-130B and JC-130H aircraft. During a recovery the
dolly could be seen extended outside the rear cargo door. It also
helped manage the handling of recovered capsules in the aircraft.

Code name given to the recovery effort for the Moby Dick Project.

Balloon reconnaissance program.

The pronged grappling hooks that snared the parachutes during an
aerial recovery. The hooks were spliced into the trapeze-like recovery
loop and attached to the ends of the two 34-foot poles.

When a loop contacted a parachute too low during a recovery, the
parachute did not collapse and would be towed behind the airplane
like a drag chute. Inversion caused significant drag to the airplane
and would often break the winch line or make it impossible for the
winch to reel the parachute into the airplane.
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Loop

Moby Dick

Outfield

Package

Pararescue personnel

Pelican

Pole handlers/riggers

Poles

Program 162

Program 241

CORONA STAR CATCHERS

The rope (or cable) and spliced recovery hooks in the aerial recovery
trapeze. The loop was between the two 34-foot poles that were
lowered beneath the recovery aircraft to snare and recover the
parachutes and payloads. One end of the loop was attached to the
ends of the two recovery poles, and the other end of the loop was
fastened to the winch line by a clevis pin.

High altitude balloon study.

The secondary recovery zone 400 miles downrange of the ballpark.
Assigned 6593d aircrews patrolled the outfield during a recovery
mission, but were less likely to be in position to recover the satellite
capsule.

The capsule attached to a parachute for aerial recovery. A package
was also called a “payload” or a “bucket.”

Air Force frogmen of the 76th Air Rescue and Recovery Squadron
who jumped with rafts from helicopters or airplanes to recover
floating Corona capsules that landed in the ocean.

The nine assigned 6593d aircrew code names and rotating recovery
positions during the early Discoverer recoveries. The Pelican 1 crew
would be assigned the most likely position in the ballpark to recover
the capsule during a mission descending down to the Pelican 9 crew
that would be assigned to patrol the least likely sector in the outfield
to recover a capsule.

Nicknames for the loadmasters involved in aerial recovery.

The two 34-foot hollow metal recovery poles (with the loop and
hooks between them) that were lowered beneath a recovery aircraft
during a midair recovery.

The program number designation that replaced the name
“Discoverer”for the Corona program on March 3, 1962.

The renumbered program designation for Corona that replaced
Program 162 on June 12, 1964.
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Program 846

Rig

Rigged

System

Tear through

Thor
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The renumbered program designation for Corona that replaced
Program 241 on November 12, 1966.

The recovery trapeze that was lowered beneath an aircraft to recover
parachutes. The rig included the two 34-foot recovery poles with the
attached loops and hooks.

When the recovery equipment was extended from the aircraft and
ready for a recovery.

The capsule/payload and attached parachute that was recovered by
the 6593d in midair.

When an attempted aerial recovery made physical contact with the
parachute but failed to make the recovery.

The launch vehicle that transported Discoverer/Corona into orbit.






Reference Notes 253

Reference Notes

Preface
1. Robert McDonald, Corona, Between the Sun & the Earth: The First NRO Reconnaissance Eye In Space,
(Bethesda: American Society for Photogrammetry and Remote Sensing, 1997).

2. Curtis Peebles, The Corona Project, (Annapolis: Naval Institute Press, 1997).

Chronology of the 6593d Test Squadron (Special)

1. United States Air Force, The 6594th Test Group, A Chronology 1958-Present, 1983, pp. 1-6.

2. The dates of the Discoverer/Corona recoveries and the pilots who
recovered them were referenced from: Curtis Peebles, The Corona Project, (Annapolis,
Naval Institute Press, 1997) pp. 272-315.

1964 Mission Statement of the 6593d Test Squadron (Special)

1. United States Air Force, History of the 6594th Text Group 1 January-30 June 1964, p. Attachment #5.

Squadron Commanders of the 6593d Test Squadron (Special)

1. United States Air Force, History of the 6594th Test Group (Draft), circa 1989, p. Appendix IIB.

1958 Aircrews of the 6593d Test Squadron (Special)

1. United States Air Force, History of the 6593d Test Squadron (Special) (ARDC) 1 August-31 December
1958, p. Supporting Document #9.

Discoverer/Corona Recovery Pilots of the 6593d
1. The dates of the Discoverer/Corona recoveries and the pilots who

recovered them were referenced from: Curtis Peebles, The Corona Project, (Annapolis,
Naval Institute Press, 1997) pp. 272-315.

Original Assigned Aircraft of the 6593d Test Squadron (Special)

1. United States Air Force, History of the 6594th Test Group (Draft), circa 1989,
p. Appendix VIII.

2. The C-119J specifications and performance statistics are referenced from the C-119J display at
the National Museum of the US Air Force in 2006.



254 CORONA STAR CATCHERS

Flying Hours of the 6593d Test Squadron (Special)

1. United States Air Force, History of the 6593d Test Squadron (Special) (ARDC) 1 August-31 December
1958, p. Supporting Document #20.

2. United States Air Force, History of the 6593d Test Squadron (Special) (ARDC) 1 January-30 June
1959, p. Supporting Document #14.

3. United States Air Force, History of the 6593d Test Squadron (Special) 1 January-30 June 1961, p. 14.

4. United States Air Force, History of the 6593d Test Squadron (Special) 1 July-
31 December 1961, pp. 10, 17.

5. United States Air Force, History of the 6593d Test Squadron (Special) 1 January-
30June 1962, pp. 8, 16.

6. United States Air Force, History of the 6593d Test Squadron (Special) 1 July-
31 December 1962, p. 6.

7. United States Air Force, History of the 6593d Test Squadron (Special) 1 January-
30June 1963, pp. 7, 20.

8. United States Air Force, History of the 6593d Test Squadron (Special) 1 July-
31 December 1963, p. 7.

9. United States Air Force, History of the 6593d Test Squadron (Special) 1 January-
30June 1964, p. 4.

10. United States Air Force, History of the 6593d Test Squadron (Special) 1 July-
31 December 1964, p. 6.

11.  United States Air Force, History of the 6593d Test Squadron (Special) 1 January-
30June 1965, p. 5.

12.  United States Air Force, History of the 6593d Test Squadron (Special) 1 July-
31 December 1965, p. 9.

13.  United States Air Force, History of the 6593d Test Squadron (Special) 1 January-
30 June 1966, pp. 6, 10.

14.  United States Air Force, History of the 6593d Test Squadron (Special) 1 July-
31 December 1966, p. 3.

15.  United States Air Force, History of the 6593d Test Squadron (Special) 1 January-
30June 1967, p. 2.

16. United States Air Force, History of the 6593d Test Squadron (Special) 1 July-
31 December 1967, p. Attachment 1.

17.  United States Air Force, History of the 6593d Test Squadron (Special) 1 January-
30June 1968, p. Attachment 1.



Reference Notes 255

18. United States Air Force, History of the 6593d Test Squadron (Special) 1 July-
31 December 1968, p. 5.

19. United States Air Force, History of the 6593d Test Squadron (Special) 1 January-
30June 1969, p. 4.

20. United States Air Force, History of the 6593d Test Squadron (Special) 1 July-
31 December 1969, p. 4.

21.  United States Air Force, History of the 6593d Test Squadron (Special) 1 January-
30June 1970, p. 10.

22.  United States Air Force, History of the 6593d Test Squadron (Special) 1 July-
31 December 1970, p. 3.

23.  United States Air Force, History of the 6593d Test Squadron (Special) 1 January-
30June 1971, p. 5.

24. United States Air Force, History of the 6593d Test Squadron (Special) 1 July-
31 December 1971, p. 6.

25. United States Air Force, History of the 6593d Test Squadron (Special) 1 January-
30June 1972, p. 6.
Awards and Honors of the 6593d Test Squadron (Special)

1. United States Air Force, History of the 6593d Test Squadron (Special) 1 January-
30June 1961, p. 3.

2. United States Air Force, History of the 6593d Test Squadron (Special) 1 January-
30June 1963, pp. 3-7.
Squadron Emblem

1. The emblem patch is courtesy of Charles Dorigan.

2. The emblem description and significance statement is courtesy of the Air Force Historical

Research Agency at Maxwell AFB, Alabama.






Index

Symbols
1365th Aerial Photo Squadron 142, 205

A

Aerospace Primus Club 13,66, 67, 79, 90, 236

Agena 9, 36, 37, 39, 40, 46,47, 49, 54, 73, 95, 96,
116, 118, 205, 249

Ahola, Teuvo (Gus) 60, 61, 63,79, 122

Air Force Ballistic Missile Division (AFBMD) 2, 12,
14, 89, 205

Air Weather Service 799

All American Engineering Company 5, 17, 25, 26,
32,80,92,108,111,112,128, 131, 146, 166,
175

Apaka, Richmond A. 9, 11, 48, 53-56, 58, 59, 61,
65,70,74,218

Apollo 107, 102

Arends, Leslie C. 13

Ashcan 79,97-101, 105, 165,171,178, 179, 180,
199, 200, 202-204, 206, 207, 249

B

Bannick, Louis F. 3,4, 9-13, 25, 38, 46, 48, 50, 53,
54-59,62,64,72,80,89, 142,213

Battle, Lee 13, 14

Beale, Lester L. 3,4, 48, 53,55, 58, 60, 62, 65, 89

Bell, Richard C. 165

Brewton, James A. 1,5,214,217

C

Conway, Harry 17,32, 131

Corona 146, 183, 197,207,217

Counts, Robert D. 4,8, 10, 12, 13,40, 41, 45, 48,
53-55,59,64, 70, 79, 200, 201, 203, 213

Culpepper, William B. 171,123,124, 156, 158, 162,
215

Curtin, Donald R. 705, 142, 144, 147, 158, 162,
169,213

D

Discoverer 13 7-10, 39-46, 48, 53, 54, 60, 73, 82,
83,85-87,89,91, 106, 118-121, 144, 146,
147,205,217

257

Index

Discoverer 14 1,9-15,46,47,49, 50, 52, 53,57,
60-66, 68-77, 79, 86- 92, 106, 130, 147, 205,
217,233

Discoverer 15 73,122,138, 147

Donahou, George W. 3,4, 11,48, 53, 55, 60, 62,
65,89

Dorigan, Charles J. 39,111,127,216

Drag Net 1-3,84, 127, 128, 249

E

Edwards Air Force Base 3,4, 8, 13-16, 20, 26-29,
32, 33,48, 53, 56,60, 66, 76, 79, 81, 94-98,
101-106, 108-116, 118, 122,123,125, 127-
129, 135,136, 139-142, 144, 148, 150, 151,
157,160, 162, 163, 165, 168, 169, 175, 178,
192,193, 199, 200, 202, 203, 205, 223

Eielson Air Force Base 98, 171,179, 180, 202, 203,
206

Eisenhower, Dwight D. 91, 121,122, 147

Eto, Marshall 196,221

F

Fairchild Aircraft 15-17, 33,40, 48, 205, 223
Fort Campbell 1, 15,127

G

Garaway Show, Dave 12

Genetrix 1,3,4,15-17,79,92, 167, 249
Grand Union 1,705,110

Gurganious, Billy N. 3,179,213
Gurney, Harlan L. 7199, 220, 221

H

Hard, Donald G. 783, 207

Harmon, Algaene 3,4, 10, 11,48, 53, 55, 56, 58-60,
62, 65,80,88, 89,213

Hauenstein, Charles 709

Hayes Aircraft 16

Hickam Air Force Base 6, 9, 32, 33, 35,37, 38,43,
44, 46,51,58,60-62,68,70,71,73,75,76,
81,84,89,92,94,95,108,110,113,114, 118,
119,121,124,138, 141, 142, 144, 145, 147,
148, 163,176,177, 184, 189, 190, 196, 197,
199, 203, 205, 206



258

Hill, Daniel R. 3,4, 11, 15,80,89, 103, 140, 164, 213

Hines, ThomasF. 1,4, 140,215,217,218

Hot Hand 2

Howard Air Force Base 98, 202, 203

Hurst, Arthur P. 4, 11,48, 50, 53, 55,62, 65, 80, 89,
213

J

Johnson, Lyndon 746
Jones, GeneW. 4,27,73-75,113,217

K

Kershaw, Theodore 1,2, 3

King, Wendell 48, 53, 59, 62, 65, 89
Kirtland Air Force Base 2

Kodiak, Alaska 1, 10, 53, 96
Kodiak Tracking Station 53
Krump, Donald 1797

L

Lefstad, Roy 12
Lynch, Edward (Ted) 189,211,221

M

Mark 5 parachute 1784, 191, 200

Mark 8 parachute 99, 184, 190, 191

Mark 9 parachute 792

Mason, Lynnwood G. (Lindy) 7,215

McCullough, JamesP. 1, 4,214,217

Messerli, Glen 192

Military Air Transport Service (MATS) 33, 79, 80,
174,181

Mitchell, Harold E. 1, 15, 17, 32, 38, 40, 41, 48, 50,
53-61,64,73-75,77,79, 80, 85, 86, 88, 89,
147,205,213,217,233

Moby Dick 79, 84, 92, 97,99, 102, 249, 250

Mosher, Edward H. 1, 110,111,119, 121,122, 142,
144, 146, 147, 154, 156, 162, 163, 215

o

O’Donnell, Emmett (Rosy) 11, 12,61,63,89
Ogden Air Material Area 16

P

Parker, Jack O. 109, 110, 142, 162,216, 220
Pope Air Force Base 1-3

CORONA STAR CATCHERS

R

Ritland, Osmond J. 2, 12
Rose, Howard 2

S

Schensted, Warren C. 1,129, 130, 141, 142, 206,
207,216,217,220

Schriever, Bernard A. 2, 13, 45, 64-68, 76, 90, 91,
120,122

Scott, William 793, 221

Sewart Air Force Base 3, 15,33,48, 105, 127

Shinnick, Lawrence W. (Larry) 1, 4,8, 105-107,
109,213

Swatek, Jack 793,221

T

Telemetry ships 94-96, 113,114,139, 178,179
Thor 39, 46,49, 73,82, 84, 251

\Y%

Vandenberg Air Force Base 12,46, 47,49, 64, 65,
73,95,113,114,116, 130, 205

w

White, Thomas D. 12, 45,61, 120, 121, 147
Wilson, JackR. 1,4, 5,117, 125, 205, 206,213,217,
218

X
X-15 12, 13,66, 101, 144, 157, 159, 160



