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FOREWORD

This report has had classified material removed in order to
make the information available on an unclassified, open
publication basis, to any interested parties. This effort to
declassify this report has been accomplished specifically to
support the Department of Defense Nuclear Test Personnel Review
(NTPR) Program. The objective is to facilitate studies of the
low levels of radiation received by some individuals during the
atmospheric nuclear test program by making as much information
as possible available to all interested parties.

The material which has been deleted is all currently
classified as Restricted Data or Formerly Restricted Data under
the provision of the Atomic Energy Act of 1954, (as amended) or
is National Security Information.

This report has been reproduced directly from available
copies of the original material. The locations from which
material has been deleted is generally obvious by the spacings
and "holes" in the text. Thus the context of the material
deleted is identified to assist the reader in the determination
of whether the deleted information is germane to his study.

It is the belief of the individuals who have participated
in preparing this report by deleting the classified material
and of the Defense Nuclear Agency that the report accurately
portrays the contents of the original and that the deleted
material is of little or no significance to studies into the
amounts or types of radiation received by any individuals
during the atmospheric nuclear test program.
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Figure 2.7 Chemical dosimeters packaged for external placement.
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Figure 2.6 Chemical dosimeters.
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51 by a clevis and D ring at the balloon. The D rings sisted of a short length of %¢-inch aircraft cable,
g were attached to the shroud with three lengths of nylon whereas the rest of the cable was Vsa-inch aircraft
L1 webbing in a crowfoot pattern. The lower ends of the cable. This safety device would prevent any loss of
o8| harness cables were attached to an I-beam. Eight of instrumentation should the balloon break away.
! TABLE A.1 PERTINENT AEROCAP DATA
o
b Volume 18,400 cubic feet
L1y Diameter 23 feet
3 Length 69 feet
Aerocap and accessory weight 434 pounds
Tethering cable weight 300 pounds
TN Pay-load weight 250 pounds
. Static free lift 170 pounds
P * Battery life 24 hours
N Design and maximum flying altitude * 2,000 feet MSL
y the twenty cables were ¥,-inch aircraft cables and Tne electric power for the air blowers was furnished
:-l'.:q the remainder were "j¢-inch aircraft cables. by one 24-volt (3151 Rebat) aircraft battery and one 12-
.:x.* volt (R-19 Rebat) aircraft battery. The ballonet was
DA A.4.4 Fins. The stabilizing fins were air-inflated pressurized by two blowers operating at 12 volts,
::;..:- structures fabricated of nylon and polyethylene in much whereas the fins were pressurized by one blower op-

Figure A.1 Aerocap balloon, Model 23-3-5.

the same manner as the envelope. The fins were con- erating at 24 volts.
structed with ribs which caused the cross section to The nose valve had a spring-loaded door approxi- !
appear as several connected cylinders. mately 8 inches in diameter which could be opened to
deflate the balloon. The nylon line securing the valve

A.4.5 Accessories. Incorporated into the Aerocap was severed by two General Mills explosive cutters
were safety devices such as a flashing red light to mark when actuated by an electric current.
the balloon at night, and colored pennants to mark the A relief valve was provided in the ballonet to release
cable during the day. The mooring cable had a weak the ballonet pressure during ascent. The relief valve
link where it connected to the balloon. The link con- was necessary since check valves were used on the
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Figure A.3 Winch and blast shield.

Figure A.4 Instrumentation attachment.
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ring and connected to a special fixture which was se-
cured to the cable by tightening a wing nut. The center
and lower end of the instrument unit was taped to the
cable. .

A theodolite was used to determine the downwind
position of the balloon after it was raised. The instru-
ment was located at Station 1520 on the shot island
prior to shot time and was used to follow the move-
ment of the balloon. The slant range was determined
by assuming the cable was a straight line and meas-

small cylinders and required special manifolding in
order to speed up the inflation. One hundred and fif-
teen cylinders were used for each inflation. The heli-
um was transferred into the balloon through an infla-
tion tube attached to the tail fitting of the balloon. The
tube was rolled up and placed inside of the fitting after
inflation was completed.

A.5.3 Raising. The balloon was inflated near the
sheave on the south leg of the pentahedron. It was

3
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Figure A.5 Balloon inflation.

uring the deviation from the vertical. The fixes taken
from Station 1520 were used tc verify the position.

A.5.2 Inflation. The balloon was laid out on a
ground cloth which was surrounded by eight concrete
blocks with sheaves attached. There were three equi-
distantly spaced blocks on each side and one near both
the nose and tail. Nylon line was secured to ten of the
D rings of the balloon harness reinforcements and
passed through the sheaves to a winch. The nylon lines
held the balloon close to the ground during the initial
part of the inflation as shown in Figure A.5. As the
balloon assumed its correct shape, the nylon lines
were released, and the load was transferred to its
regular harness. f '

~ ‘Before the envelope was inflated with helium, the
fins and ballonet were inflated with air by means of

the auxiliary blowers. The fins were checked for leaks
and for possible nonalignments. Although the fins ex-
posed large surfaces to the wind, they were easier to
handle when pressurized.

The helium for the first two inflations was stored
in helium trailers. The other supply was stored in

69

raised 1,100 feet over this point before the collector
ring was bolted to the main cable as shown in Figure
A.6. This collector ring supported the instrument line
and the other three legs of the pentahedron. The main
cable was raised approximately 300 feet more before .
the other cables were tightened. The balloon was then
moved into position by adjusting the lengths of each leg
of the pentahedron.

A.6 RE ULTS

The balloon achieved the objectives set forth in the
operational plan for the flight tests. The lateral ex-
cursion of the pentahedron apex was less than 8 feet
in a steady 12-knot wind for a period of 1 hour. The
balloon flew 6 degrees downwind from the vertical.
Position stability of the pentahedron apex was influ-
enced by the variation in both wind direction and wind
velocity. The former was the most important factor.

The following is a history of each Aerocap flight
made before and during Operation Hardtack.

A.6.1 Test Flight. The test flight of Aerocap Num-
ber 1 was conducted at Fort Ripley, Minnesota, 12
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July 1958. Layout began at 0545 hours. After inflation,
the balloon produced a gross lift of 1,155 pounds. The
balloon weighed 435 pounds, and the tethering cable
weighed 250 pounds. A 300-pound ballast container

was added at the apex of the pentahedron to simulate

the pay load. The angle of attack was 11 degrees.

The flight was successful.

A.6.2 Dry Run at EPG. The dry run began at 0810

hours, 27 July 1958, on Site Yvonne. Aerocap Number
The harness was read-

1 was inflated by 1000 hours.

— e —— 1T

justed to reduce the angle of attack to 8.5 degrees. The
balloon attained its position at 1,170 feet on a single
cable by 1500 hours.

The balloon was lowered at 1610 hours and deflated.
It was covered with the ground cloth and sand-bagged
for the night. The liner was removed on the following
day.

The liner was replaced on 8 August. Wind conditions
during that day were favorable. The winds were steady
in direction and 6 to 8 knots in velocity during the first
part of the day. At 1500 hours the winds at 1,500 feet
MSL were 12 to 18 knots. The balloon rode out a rain
squall, and deflation was delayed for 1 hour to permit
drying.

A.6.3 Shot Quince. Aerocap Number 2 was inflated
at 1500 hours, 4 August 1958, at the test site. The

“.-2.-"“ ——— S .
Figure A.6 Pentahedron-apex collector ring.

gross buoyancy was 1,165 pounds.
was 2.25 inches of water. The Aerocap was ready for
raising at 1825 hours. Eleven hundred feet of cable
were dispensed and five samples were attached in their
respective positions in 13 minutes. The balloon was
not positioned that night because of darkness.

At 0800 hours, on 5 August, the balloon was moved
into position and a theodolite fix was taken on two parts
of the instrumentation. Later in the day, the test was
postponed, and the balloon was lowered to change the
batteries and check the free lift. It had lost 300 pounds

The tail pressure

—

of lift. After being refilled with 45 bottles of helium,
the balloon was raised to 1,100 feet for the night.

When the crew returned to the island at 0630, on 6
August 1958, the balloon had lost lift to the extent that
it was no longer pressurized. Because of the shortage
of time before the shot and the danger to other projects
in the area, the balloon was destroyed.

Permission was granted to inflate another balloon
if the job could be accomplished and the area cleared
by 1300 hours. With the help and cooperation of many
people in the Task Group, Aerocap Number 3 was in-
flated and in position by 1300 hours. It was necessary
to manifold 115 small cylinders of helium and subse-
quently measure the lift with a dynamometer. The
surface winds were 15 to 20 knots during the entire
inflation. The angle of attack was 3 to 4 degrees, and
the balloon crabbed into the wind at 15 degrees. Be-

L Y 45

« wEmmE ¢ *EEEL Y .

T e SN

















