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Brigadier General Arturo Montel Touzet, Spanish Coordinator for the Search and
Recovery Operations at Polomares, Spain, RAdm. William S. Guest, Commander U.S
Navy Task Force 65, and General Delmar E. Wilson, Commander 16th Air Force

The Missing H- BOMB

This is no ordinary case of lost and found. A U.S. B-52 bomber, carrying nuclear weapons, collides with
a KC-135 refueling plane over Almeria, Spain, on Jan. 17. Eight of 14 crew members die, and an H-
bomb dislodges from the bomber and falls into the Mediterranean Sea, panicking Spaniards who fear a
radiation leak. The Navy's job is to locate and recover the bomb. "We're not looking for a needle in a
haystack," says a Navy spokesman. "This is looking for the eye of the needle in a haystack." For weeks,
the Navy's underwater probes find nothing -- except for such items as ancient cannonballs and a piece of
the B-52's wing. Finally, on April 7, the missing H-bomb is hauled aboard the submarine rescue ship
Petrel after being located at a depth of 2,500 feet, five miles offshore, by an experimental midget
submarine called Alvin - on its very first assignment. The minisub finds the 21-foot, 13-ton bomb still
entangled in a parachute. And except for a few nicks, it is intact.




TEAM MATES—Navy’s CURY, designed to retrieve torpedoes, secured lines
to. H-bomb that was located by the deep-diving sub Alvin (below).

MISSION ACCOMPLIS

The following narrative portrays
the vy’s role in the operation
earlier this year off Palomares on the
Mediterranean coast of Spain. The
report is concerned with the numer-
ous Navy ac s working under
the direction of the Commander,
Task Fo Sixty-Five

The over-all task, ashore and
afloat, included elements of the U. S.
Air Force and the U. S. Embassy,
in addition to representatives of ir
dustry who offered their se s in
the assignment. It is appropriate here
to pay tribute to the ensive co-
operation of Spanish officials and the
work of many civilians; indeed, team-
work was the keynote culminating in
successful achievement of this mi:
sion in the face of many hardship.

on the fantail of

uss Petrel (ASR 14), was still parti-
ally shrouded by its gray
achute. On its perch the
shaped bomb presented
spectacular appearance, considering

for previous w it had been
the object of a search involving more
than 3000 men in 23 ships.

As the submarine rescue ship
moved slowly along the starboard
ide of uss Albany (CG 10), then

ed and backed closer to the
r, the thermonuclear bomb
came into close camera range for
raphers on board the
> flagship.

s was the first public exhibit of
a thermonuclear weapon. The bomb
picture was flashed around the world
by news media as evidence of its

successful recovery

The event marked the culmination
of an 80-day drama in which man’s
fortitude and ingenuity defied the
formidable forces of Nature in two
dimensions, above and below the
sea, in the most exacting U.S. 7y
des earch and recovery opera-
tion ever conducted.

this all-out U. S.

t bomber crashed

after colliding with its KC-135 re-
fueling tanker over southern Spain




on 17 January. The four hydrogen
bombs carried aboard the B-52 fell
to earth from about 30,000 feet, but
there was no nucles plosion be-
cause the bombs were unarmed.
Three of the bombs were recover-
ed in the farm country n
mares, but an extensive se.
a failed to turn up the fourth.
« days after the cras

formed to prosecute a sea search

lm the missing bomb and to locate
raft wreckage which had fallen
into the sea.

few meaningful anal-

agous situations that might be con-

describe the challenge

faced Task Force personnel.

It’s not enough to say were

looking for the proverbial needle in

the ha ’k because there were so
many complicating factor

Like the land area in the vicinity
of Palomares, the adjacent sea bot-
tom is mountainous and falls off to
great depths. Add to that the tre-
mendous pressures and darkness en-
countered below 500 feet, the diffi-
culties of navigating precise search

erns to insure that the entire

i nned (even with arc lights,
visibility ranges from 20 feet to zero,
depending on the state of the 1),
and many other difficulties, and the
magnitude of the task becomes diffi-
cult to calculate.

Nevertheless, Rear Admiral Wil-
liam S. Guest, usx, arriving as on-
scene commander from his post
Deputy
Southern Europe in Naples, Italy,
had a job to do. Although the un-
armed bomb did not present any
danger, the United States was deter-
mined to locate and recover it.

The Navy spared no effort to pro-
vide the best talent and equipment
available for the se
ward are: ome of the |
fied oceanogr:
the U. S. joined
staff, as well as perienced sub-
marine officers—several of whom
participated in the deep sea searches
for uss Thresher (SSN 593) i
and 1964.

At the outset, 15 ships were as-
signed to TF 65, including sub-
marine rescue ships, fleet tugs, mine-
sweepers, combatants and some sup-

port types. As the search progressed,
some of these rotated and others
were added.

Additionally, the forcé eventually
included about 100 of the Navy’s
best frogmen and deep sea divers, as
well as the latest equipment avail-
able—some proven in naval opera-
tions and some experimental and
fresh off the drawing boards. Some
of the equipment was provided by
civilian contractors who are special-
sts in underwater operations

Meeting with the press after sever-

tless weeks of searching, Ad-

ral Guest emphasized the fact
that, although the sea is the N
medium, many difficulties wer

herent in the task at hand.
Flll\l the exact geographic point at
which the aircraft collided was
not known. Officers skilled in oper-
‘mun‘\l analysis were assigned to the
5 staff from Washington. Based
on several calculations, they helped
establish the search areas of highest
probability. The rugged underwate:
terrain in these areas greatly com-
plicated the use of electronic and
acoustic search equipment.
Such being the case, it was nec
sary to resort to purely visual search
in these areas, using deep submer-

CONTACT NUMBER 261 looked like
this in underwater TV photos taken
by naval research submarine Alvin.

Under such conditions,
when visibility averages about 10
feet, this requires patience and
painstaking, time-consuming effo

On the subject of contamination or
radiation, Adm ¢II Guest explained
that daily te ater, collect-
ed from v confirmed
that there w iation present.
Coring samples of mud,
the bottom in widespre
were likewise negative. He g
the press that there v no
to health or safety in the area.

He concluded by stating that he
did not expect a short, quick oper-
ation; that it might take TF 65 a
considerable period to accomplish its

gence craf

ys later, shortly before noon
on 15 March, Alvin—the
smallest manned deep submergenc
research craft — located an object
with an attached gr parachute
at latitude 37-11.3 north, longitude
01-41.1 west, on a 70-degree slope
at a depth of 2550 feet. The location
was about five miles offshore.

Alvin, barely twi years old, was
one result of the vy's (‘ﬂmts to
increase its knowledge and capabil-
ities in the area of deep submergence
and was produced under Navy con-
tract. Its normal job was to perform
scientific assignments, under Office
of Naval Research contract, by the
Woods Hole Oceanographic Institu-
tion.

The Search

NG UP TO VAVY'S unique

a chronology of events which

in the words of Secretary of
Defense Robert S. McNamara, the
“determination, dedication and pro-
fessionalism” of all hands concerned
with the recovery.

The day following the crash, uss
Kiowa (ATF 72) arrived in the area
to offer any possible assistance. On

1 January, two minesweepers—uss
Pinnacle (MSO 462) and Sagacity
(MSO 469) ved with an ex-
plosive ordnance disposal (EOD)
team and commenced a search of
shallow waters off the coast of
Palomares, where three Air Force
aviators had been picked up by
Spanish fishermen. The Navy, by




this time, had been asked to pros-
ecute an ar within the
100 fathom curve, and the decision
was made for an all-out Navy effort
in the recovery operation.

On 22 January, Rear Admiral
Leroy V. Swanson, usn, Director of
Fleet Operations Division in the
office of the Chief of Naval Op
tions, was designated as the N
coordinator for the search. His post

CNO flag plot. The follow

Task Force 65 was organized
by the Commander Sixth Fleet in
the Mediterranean.

Immediately, stock was taken on
all available people, ships and equip-
ment, in the Navy and in ci an
industry, that could be brought to
bear on the problem.

Meanwhile, it was necess
establish high probability
areas, Fishermen who had rescued
downed aviators were taken to sea
on board Pinnacle to relocate the
pick-up s One spot where a
lone aviator was recovered was over
five miles off shore from Palomare
another spot, where two aviators
were picked up, was closer to shore
but somewhat west of the coastal
town. Even closer to shore was a
large  semicircular area  where
wreckage debris was being recover-
ed by Navy units.

NOTHER pertinent clue was obtain-
when investigating office
ed into a story th.xt yet another
fisherman had observed
ribed as a If man”
in a parachute land in the sea. Th
fisherman told his story to the in-
ating team,
approximate area where he believed
he had seen the object land.
factors strengthened the
belief, based on other
5, that the bomb was in

It was not until 21 February that
precise calculations were completed
and the Force promulgated a
chart of the high probability areas
However, the areas which were
eventually designated as being of
highest probability, had been con-
sidered as such from the beginning.
The early search had been concen-
trated in those areas to the greatest
extent possible with the equipment
available.

The boundary lines of the initial
search area, when drawn on a map,
formed a long triangle, the base of
which extended along the shore area
where wreckage debris was found,
with the apex being the point where
was recovered furthest
The final rch areas

one aviator
from shore.

then relocated the

were largely contained within the
initial triangle. These were sub-
divided and designated, in order of
highest probability, areas Al, A2, B
and C.

HE FIRST DAYS of TF 65’s existenc:
were primarily devoted to or-
ganizing and planning the search, al-
though shallow water operations
were already underway. All available
resour > ordered in or con-
tracted for. Stage one involved div
stage two in-
cluded the arrival of large ships and
deep subm 5
The t eventually
ships capable of providing neces
communication and command fulL
ities, repairs and refueling,
Between 24 and 30 January,
MacDonough (DLG 8) spent a few
being re-
Boston (CAG 1) on
(lu remaining elements
ill (MSO
MSO h‘))
hese were 1011( ved on 21
/ by MinDiv including
USss Ruu[ MSO Salute
(MSO 470), Notable
Ability (MSO &
(LSD 30)
frogmen on

wys as TF 65 flagship,
1 by t

30 Januar
of Mine D

and
Snelling
additio

with
board; the




gasoline tanker Nespelen (AOG
55) was on the scene; and usNs
Dutton (T-AGS 22) chopped to
TF 65 to perform a hydrographic
role.

Navy Scuba divers were covering
ar within the 80 foot curve.
MSOs covered deeper areas, using
sonar gear, as their capability per-
mitted. Pinnacle arrived at Carta-
gena, Spain for installation of ocean
bottom scanning sonar (OBSS)—a
recent development provided by a
civilian contractor.

Information on the sea bottom in
the search area was almo
istent when TF 65 set up operations.
Answers were needed to such ques-
tions as “Would the bomb
mud or muck on the sea bottom.”

nmenced a bottom con-

ey, from which charts were

produced which described the bot-
tom topography in detail.

informa-
n in the beginning ) neces

sitated the establishment of an accu-
rate navigation sy: point of
departure to sweep the search area
precisely. The answer to this prob-
lem v three Decca high fix naviga-
tion stations, along with Navy Lorac
team support, with which optimum

THE WORD—RADM William S. Guest, USN, talks with press on board an LCM.

navigation error was reduced to
about 15 feet.

Other equipment arriving at this
time included an underwater televi-
system and vehicle called
Deep Jeep, from the Naval Ordnance

st Stations at China Lake and Pasa-
dena Calif. The TV tem was the

sion
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same one used in the Sealab II exper-
iment in underwater living last year.

Also, a stalwart in ensuing opera-
tions, the submarine rescue ship uss
Petrel (ASR 14), arrived on 2 Feb-
iving the task force a deep
apability with its hard hat
A flight brought additional

diving
dive

Sconning
Sonar

Sphere Releose




USS Tringa (ASR 16)

USS Salute (MSO 470)

USS Charles R. Ware (DD 865)

USS Kiowa (ATF 72)

USS Petrel (ASR 14)

divers, including Navy aquanauts
who had participate 5 b.
During the second week of Feb-
ruary the search operations began to
jell. Until that time they were ham-
pered by the lack of precise naviga-
tion facilities and deep submergence
craft. On February the Decca/
Lorac installation was completed
Two days earlier Alvin and Alumi
naut had arrived, the latter a 1
ian industry-owned deep submer-
gence aluminum submarine.
Cubmarine, another civilian-owned
vehicle, capable of operating at mod-
rate depths, arrived with its support
crew, including Jon Lindbergh, son
of the famous aviator. The following
ships also joined the task force:
g (AD 16); Luiseno
“harles R. Ware (DD 8€
eved by Wallace L. Lind
(DD 703); Tringa (ASR 16); and
Hoist (ARS 40). A Spanish mine-

sweeper joined the force to restrict
fishermen from the ch area, and
was very helpful in this role.

Finally, when usns Mizar (T
AGOR 11) arrived on 19 Februz
she rounded out the force’s capabil-
ities with her underwater photog-
raphy sled and sounding equipment.

Mizar went to the Med direct
from the Philadelphia Naval Ship-
vard, where she had just undergone
outfitting of the special equipment.
On board were a group of Naval
Research Laboratory technicians
who, until the special assignment,
were scheduled to shake down the
new equipment in southern waters.

Participating Navy Ships not pictured:
USS Pinnacle (MSO 462); USS Notable
(MSO 460); USS Nimble (MSO 459);
USNS Dutton (T-AGS 2 USS Wallace L.
Lind (DD 703)

USS Boston (CAG 1)




USS Nespelon (AOG 55)

USS MacDonough (DLG 8) USS Luiseno (ATF 156)

USS Albany (CG 10)

USS skill (MSO 471)

USS Fort Snelling (LSD 30)

055 Cascade (AD 16)

USS Hoist (ARS 40)

USS Ability (MSO 519)
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HELPING HUNT—DSV Aluminaut rests in LSD between dives in search of bomb.

Instead, they were to put it to a feet), Cubmarine (up to 600 feet),
more pract test. Alvin or Aluminaut identification.
Each object was given a number,

1TH vArtous capabilities now and over 300 were checked out be-
dovetailing, it was possible to fore the search was completed. The
launch a full-scale, pre 3 OBSS sled towed by Pinnacle also
MSOs established several sonar established several contacts. At one
contacts which were followed up by point early in the search, OBSS
either Scuba diver (up to 80-foot equipment located an object, evalu-
depths), hard hat diver (up to 200 ated as being about 10 feet long and

TOP SIDE—Dock landing ship USS Fort Snelling (LSD 30) and other Navy ships
participate in the big hunt for the thermonuclear weapon in Spanish waters.

two feet in diameter, on the sea
floor in deep water. Hopes that the
bomb was at last found were high,
but the object, when photographed
by Mizar, turned out to be a 10-foot
length of pipe.

Mizar continued photographing
large areas of the sea bottom. Alvin
and Aluminaut were operated from
the LSDs, with Aluminaut also sup-
ported by its mother ship, Privateer.
Alvin’s three civili pilots from
Woods Hole Oc ic Institu-
tion in M huse which oper-
ates the vessel for the Office of
Research, were all ex-Nay
They maintained a rigorous
ule, pushing Alvin to its utmost limits
of enduranc:

By the first week of March, TF
65 had pulled about 175 pieces of
aircraft and sified equipment
from the . Some of these were
major sections of aircraft wings, plus
one wing tank. Others weighed as
little as a few ounces and were only
a few square inches in size, indicat-
ing the thoroughness of the search.

Primary efforts were directed to-
ward the concurrent search in Areas
Al and A2, until the search in the
latter area was considered complete
at the end of February. 2 C had

lso been scrubbed by this time,
after a more accurate fix was made
on the reported location of one of
the rescued aviators.

On 27 February Aluminaut identi-
fied two pieces of wreckage about

The Recovery Efforts

: FIRST REAL BREAK occurred
on 1 March at 2400 feet in Area
Al.

Alvin was engaged in what is
termed a contour search. That is,
the two-man craft would comb a
specified area, as recorded i
chart in the Task Force oper
center, maintaining a specified depth
(in this case, 2400 feet). The bot-
tom along the course at this predesig-
nated depth was visually examined
for possible evidence of the missing
bomb.

The complicated technique of
knowing what areas had and had
not been searched was tied to the
sophisticated navigation
ashore, as well as the grid chart

The job was tiring, dangerou.
difficult. Even with Alvin’s bright arc




lamps, visibility was a maximum of
20 feet from either port. When cur-
rents or other disturbances stirred
up the eight-to-ten inch layer of
sediment on the bottom

looked like gray cement),

could grind down to zero and remain
that way for up to 14 hours.

.|l)ml( two and one-half knots on
rch when its pilot sighted a
(ru on a slope in the sea bottom
which looked as though a torpedo
had skidded through the mud. The
Alvin pilot tried to follow, but lost
the track
Evidence pointing to area Al as
the most probable area was increas-
ing.
The diligent Alvin crew finally hit
dirt on 15 March, as at
50 feet in area Al. Cautious op-
timism gave way to joy as informa-
tion relayed to the surface more or
less revealed that the bomb had been
found. However, task force members
('lll]l(‘ not say so v ) wrance
until positive identification could be
made on the surfac
Unable to recover the bomb at
the time, Alvin simply maintained
station until Aluminaut arrived. Al-
vin's batter were in need of a
recharge by this time. The change
of watch became the first deep inner
ous of two vehicles.
carrying an external
transponder, pu its nose into
the mud and remained in the area
for the next 22 hours. During this
period the task force staff members
were pooling their collective knowl-
edge and ideas on how to go about
recovering the bomb. The trans-
ponder enabled Mizar to establish a
refined fix on the bomb’s location.
On 16 March Alvin returned to
the underwater location, carrying a
long stake in its nudmmul arm.
Attached to the e 1 light
line, buoyed at the hmu xnd Alvin
stuck the stake in the mud near the
bomb, and a line to the surface
marked the spot.

AL\I\’ was thus chugging along at
1

NTION was to use the light
a messenger for a heavier
line, which would in turn be secured
to the bomb. After a day of high
winds and heavy seas, the attempt
failed on 18 March when the stake
pulled out of the bottom.
On 19 March another scheme w
frustrated by high nds which
continued for the next three d:

100 FT_ WIDE
50 FT DEEP

e B it

15 MAR TARGE! SITE

= 2550 FT DEPTH, 70° SLOPE ~

3 APRIL TARGET SITE
2900 FT DEPTH 20° SLOPE ——

SEA STORY—Chart shows the rugged sea bottom where H-bomb was found.

Meanwhile, the staff worked
another scheme and fabricated a
device they called Poodle. It was
designed to attach lines to the para-
chute by means of grapples. Mis-
fortune spoiled this operation.

out

HARD-HAT HUNTER—Navy diver. in-
spects piece of wreckage found while
searching at 200 to 400 ft. underseas.

Alvin had planted a strobe light
and two pingers near the site, which
helped the deep submergence craft
to navigate near the parachute-cov-
ered object. On Alvin
succeeded in attaching one of three
lines to the parachute.
the bomb lay precariously
on a 70-degree slope, it was decided
that the first step must be to drag
it to more level ground before at-
tempting to secure it further. The
danger of disturbing it, and sending
it plunging down a ravine 3600 feet
deep and out of reach, was too great
to take chanc

Unfortunately, when the attempt
was made, the line parted, and
either in rubbing across the fluke of
an anchor which was part of the

overy rig, or it came up over
the granite cliff in the area, the
bomb slid out of sight. lost
again,

March,

nce

Navy Calls on CURV

S DAYS AFTER THIS SETBACK,
another noteworthy event took
place. A C-141 cargo plane landed
in Spain with a cargo from the Naval
Ordnance Test Station, Pasadena,
Calif. On board was another hero
of this story, a device called CURV—
a Navy cable-controlled underwater
research vehicle (see centerspread)—
-ompanied by 12 technicians.




Alvin Crew Had a Close-Up View

The story of the operation of
Alvin in the search for and re-
covery of the H bomb lost off the
coast of Spain is the saga of the
deep submersible’s three pilots
who, working two at a time, put
the vehicle through a series of un-
precedented maneuvers.

During a period of nearly two
months, Alvin completed 34 dives
operating for a total of 2¢
hours at depths down to 3000 feet.
The average length of eac
was six and a half hours and the
longest dive lasted 11 hours — the
day Alvin first found the bomb

The three pilots, all

ymen, are Chief Pilot W
O. Rainnie, an engineer who par-
ticipated directly in the design and
construction of the submarine;
Marvin J. McCamis; and Valentine
P. Wilson.

All three are employed by
Woods Hole Oceanographic In-
stitution, which operates Alvin for
the Office of Naval Research
. ng out a broad program

research as  well
missions.

Alvin had barely completed its

ale tests in which the vehicle
had reached its design depth of
6000 feet, and was being pre-
pared for scientific operations when
the call came that it was needed
in Spain. Alvin was taken to Spain
and began operating on 14 Feb-
ru

Also on the scene
Aluminaut, ‘a privately ‘owned
aluminum bmersible operating
under contract to the Navy for this
operation. Working with the two
submarines to provide
tional guidance was Mizar,

was the

the

CURV was developed b
for recovering small objects
spent practice torpedoes, from the
ginal depth capa-
was 2000 feet, but
Admiral i ington ad-
visory group had foreseen the ne
sity for a recovery vehicle that could
operate at 3000-foot depths. Conse-
quently, they had asked that CURV
control cables be modified and tested
to this depth. This had been done
shortly after the first recovery at-
tempt.
Alvin had resumed its meticulous

Naval Research Laborator
oceanographic research ship w
has unique sonar gear developed
by NRL.

A special transponder attached
to the hull of the submarine emits
a signal which Mizar can pick up
and, using its computer, thereby
maintain a constant fix on the posi-
tion of the submarine. This not
only meant that Mizar knew the
exact location of the submarine at
all times, but also by using under-
sea telephone, could guide it to
locations on the sea bottom in
about the same way a control
tower operator talks an airplane
down a thick fog.

Alvin located a parachute with
an attached object which turned
out to be the bomb on 15 March
The pilots on this occasion were
McCamis and Wilson.

The Aluminaut, which is larger
than the 22-foot Alvin and has
greater submerged endurance, was
then sent down to stand by so
Alvin could surface to have its
batteries recharged.

It acted as a marker until Mizar
with its special navigational equip-
ment could pinpoint the position.
Mizar guided the Aluminaut to
the general vicinity of Alvin and
the bomb site, and then the pilots
of using voice
pe

two inner ce
research submersibles, meeting
within less than 50 feet.

Another first was accomplished
the next day, when Alvin, carrying
a three-eighth-inch line in the claw
of its_mechanical arm, brought it
down from the surface to the
bottom and anchored it there. An

h for the bomb, commencing
h a radial pattern around its
previous location. Then, on a con-
tour search at 2800 feet, while in-
vestigating some mud slumps, the
Alvin pilot again sighted the A
chute on 2 Apr
Although it was thought that the
bomb was dragged some distance up
the slope before the line snapped
on 24 March, the new location was
some 250 feet further down the
slope (at a depth of 2800 feet) near
a widening ravine, within a few
hundred feet of a canyon extending

of the Bottom

anchor fluke on the end of the line
was drilled into the bottom by
Alvin spinning its claw, which can
be turned in a complete 360-
degree arc.

This line, however, was not des-
tined to st in the recovery. An
ensuing attempt was made to drag
the parachute, with its attached
object, up the steep slope on which
it lay. The attached line parted,

and contact with the object was

then began its second

- the bomb. The Mizar
guidance system enabled Alvin to
return to the original site quite
readily. In addition, the pilots
themsalves had become familiar
with the terrain and were able to
maneuver with more assurance.
They finally came upon the para-
chute, but with no indication that
the bomb was under it.

The pilots on this second sight-
ing were Rainnie and McCamis.
The Aluminaut again came down
for a rendezvous with Alvin to
serve as a marke

The next day Alvin returned. At

Alvin placed an elec-
on the parachute to
serve as guidance for CURV (Con-
trolled Underwater Recovery Ve-
hicle) operated by the Na
Ordnance Test Station, Pasadena,
Cal which was brought into
operation.

Throughout the entire period,
Alvin functioned with only minor
mechanical corrections. Alvin has
returned to Woods Hole, where it
is being completely checked out
before proceeding with the work
for wk it was designed — ocean
science research of the deep bottom.

to depths of over 4000 feet.
tions were touch and go
e on. Alvin attached acous-
ingers to the parachute shrouds
on 3 April to mark the bomb’s loca-
tion.

Meanwhile, the CURV crew were
testing a procedure which they were
planning to use to attach lines to the
parachute. After a successful trial
away from the bomb, CURV was
guided from topside while it hooked
a nylon line into the apex of the
parachute on 4 April. Two days later
a second nylon line was attached.




HE DRAMA intensified during this

period. After the first line was
secured, Alvin moved in to inspect
the situation. Tension on the. line
was causing the parachute to billow
in the strong underwater currents,
and the Alvin pilot unknowingly
guided his craft almost inside the
trap formed by the billowing chute.
He responded quickly and reversed
direction. .

Constant contact was maintained
with Object Number 261, however.
With two of the desired three lines
attached, the task force commander
proceeded as deliberately as possible

>t the recovery

Technical difficulties presented by
the first such recovery of an object
in deep water were compounded by
recurrent bad weather on the s
face. Caution could be exer
only to the point where the situation
could be kept at status quo.

However, should unusually bad
weather threaten to interrupt opera-
tions this time, or should the bomb
commence to slide further down the
slope, the recovery team was pre-
pared to take immediate action to

7 on 7 April CURV descend-
ed to attach the third and last line.
This began a final three-hour drama.
The purpose of this third line was
to act as zy line” to enable them
to locate the bomb if it were dropped
again, and to prevent the two lines
already attached from twisting and
becoming fouled.

At 0515 Admiral Guest, aboard
Petrel, was awaiting word that the
third line had been attached so he
could order the bomb hoisted. But
the word was not so good. CURV
was now caught in the parachute
and could not be maneuvered.
Faced with thi ation, the ad-
miral directed that the two lines
already attached to the parachute
be brought aboard Petrel from their
buoys, and that the hoisting opera-
tion begin.

A N launched immediately
and sent to afe position on
the bottom where she could track
the hoisting operation on her sonar.
Then, about 0700, the moment
of truth arrived. The parachute and
its cargo and the entangled CURV
all left the bottom. So smoothly did
this take place that it was not known
for certain whether the attempt was
successful.
About 0800, with the entangled
collection about 50 feet below the

was

= -
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EGG HUNT—Navy frogmen search for clues in shallow waters off Palomares.

surface, Navy Sctuiba divers entered
the water to disentangle CURV and
identify the object wrapped in the
chute.

After attaching additional lines,
the divi confirmed the hope f
the task force. It was the missi
bomb which the parachute had
carefully and completely hidden
from view for so long.

At 0845 the weapon was safely
on board Petrel.

Navy and Air Force ordnance
teams checked the bomb, which was
only slightly dented. Then Admiral
Guest flashed word of the recove
to his superiors.

The operation wa tone in
Navy deep sea recovery efforts;
successful outcome will be :
tribute to the
For S5

—Bill Howard, JOC, USN

members of

U.S. Navy Delivers a Fast CURV

H1 How Curv operates in its
regular role.

A support ship is used to trans
it the Curv to the recov
area. Normal operation of the
vehicle at sea requires a crew of
five: a mechanic, two electronics
technicians, a sonar technician, and
a project coordinator. After the
vehicle has been lowered to the
ocean bottom, the sonar technician
directs the vehicle’s course. The
ele nics technicians control the
vehicle and the claw. Control. and
monitoring is accomplished from
the control console on board the

ship.

Operation of the vehicle has
been geared to provide an efficient
and highly iable search and re-

4 stem. Under ordinary
circumstanc the entire system is
routinely checked out well in ad-
vance of a scheduled event.

After the ¢
target is estab
range methods

standard
topside

and the

checkout has been accomplished,
the Curv is lowered over the side
of the anchored support ship and
submerged, then it is directed to
the required position for recovery
on the ocean bottom.

Sea and recovery procedures

brie

and active modes for cooperative
and uncooperative targets, respec-
tively

® Classify target with
camera and document event with
35-mm camer:

® Position and attach hydrau-
lically-operated yvery claw on
target to be recovered.

® Release and surface recovery
buoy.

® Eject claw from Curv.

® Back off Curv, leaving claw
attached to target.

® Surface Curv anc
aboard the support shi

® Surface recovered




NAVY’S CURV: What it is and how it works

The Cable-controlled Underwater Research Vehicle (CURV) was procured by the Underwater
Ordnance Department, U. S. Naval Ordnance Test Station, Pasadena, California, where it was re-
designed and developed by the Missile Branch for the purpose of deep-submergence search and
recovery of hardware. It is a dependable and efficient device weighing approximately one ton and
operating to a depth of 2,000 feet. It is designed for continuous service operation and is capable
of recovering hardware weighing a maximum of one ton. The CURYV searches and recovers faster
than any other system currently available.

HYDRAULIC SYSTEM

¢ the sonar transducers, posis

oning and ejection of the claw,
and release of the recovery buoy.
The syst ts of an accu-
mulator, a free-flooding motor,

peration in a
ronment,

pump
produc he same
sure on the hydraue
onents at any working
au-
open-fram
admitting
> the inner portions
of the unit and eliminating the

necessity

The course
cle

a fine deg

of the motor

SONAR

A SLAD-503 acoustic in=
strumentation system, containe
ing a continuousetransmission,
frequency-modulated,  high
resolution sonar with active and
passive modes, is used to search
out the exact location of the
hardware to be recovered so that
the CURV can be steered on
course until the hardware be-
comes visible on the TV monitor.
The sonar is one of the four
functional  sections of the
SLAD-503 system; the other
sections are the locator, ale
timeter, and depthometer, The
sonar provides a high degree of
resolution and a 120° angular
scan so that relatively small
acoustically reflecting objects
can be detected and delineated
on the sonar display unit located
in the control console aboard the
support ship. The sonar assem-
bly, mounted on the CURV, con-
tains an electronic package,
hydrophones, projector, and
training-mechanism,




LOCATOR DISPLAY SONAR DISPLAY TV MONITOR

SONAR ANALYZER COMPASS

BALD CONTROL PANEL METER PANEL

CABINETS

VEHICLE CONTROLS

TROL CONSOLE

The Boater Locating Device (BALD) is an auxiliary equipment
w is mounted o pport ship and used initially to determine the bearing of the
hardware to be then used to locate and track the CURV, The controls
and operating mechanism are contained in the BALD CONTROL PANEL. The bearing
trace is shown on the LOCATOR DISPLAY.

The SONAR ANALYZER analyzes frequencies from the sonar receiver and provides
range and bearing in the active modes and bearing only in the passive mode. This infor
mation is transmitted to the SONAR DISPLAY. A speaker amplifier is also provided for
aural presentation of target echoes,

The VEHICLE CONTROLS panel contains the switches and indicator lights used to
control all hydraulic and electrical functions. It also contains the ON-OFF switches,
indicator lights, and the variable auto-transformer controls for the three. propulsion
motors.

The TV MONITOR displays the video signal received from the underwater TV camera.
The COMPASS is used to obtain the relative bearing of the CURV with respect to the
support ship.

The METER PANEL contains two rows of meters which indicate the rpm's of the
three propulsion motors, vehicle amperes, AC console voltage, and AC vehicle voltage.
It also contains the leak detector.

The CABINETS house the electronic components located in the upper section of the
console and the propulsion motor controls located in the lower section of the console.

OPTICAL EQUIPMENT

The optical equipment pro-
vides identification and docu-
mentation capabilities during
recovery operations, Final iden-
tification of the object to be
recovered is accomplished by
use of an underwater, transistor-
ized TV camera which has a
diameter of 3 inches, a weight of
9 pounds, a lowspower require-
.ment of 465 ma at 12 v DC, a
warmup time of 7 seconds, and
an f/1.2 lens permitting a view

CLAW angle of 45° when submerged,
The image is transmitted to the
ine hydraulically operated nitor located on the con-
elaw attaches to the object to be e aboard the support
#covered. After release and Light source for the TV
surfacing of the recovery buoy, camera is supplied by two mer-
#hich is attached to the claw by cury vapor lights, each ng a
% fiylon guideline, the claw is beam angle of -40°, a 250 W ra
Msconnected from the vehicle by ing, and a 40-second warmup
8 action of an eject piston time
8gainst a quick-disconnect mech
#nism thereby ejecting the claw Documentation accom.
from its housing. The claw plished 35-mm deep-sea
@8Sembly consists primarily of 7 cam 15 27 inches long
the claw, claw shaft, quicke and 5 inches in diameter and has
disconnect mechanism, eject an /11 lens, corrected for unde
piston, and housing. A claw, / water use, and a black and white
glamshell scoop, and snare have or color film capacity of 5
B8en developed for the CURV to frames, Light source for the
B8 the varying sizes and shapes camera s supplied by a strobe
of hardware to be recovered. light.




Bomb'Sought
With New, .

Navy Device |

PALOMARES BEACH, Spain
(AP) — The U.S. Navy task
force off the southern coast of
Spain readied new equipment
today for another try at lifting nI
U.S. H-bomb from 2,500 feet of
water. |

Rear Adm. William S. Guest,
commander of the task force,
confirmed Sunday that a cable
which was lifting the bomb had
broken and the weapon had
shifted position. He said it was
still in the same area but the.
next recovery attempt would be

difficult and

A CURV — controlled un-
ed recovery vehicle — was,
M from the Navy Pasadena;
Calif., weapons-testing center
where it was developed to ree
i{eover spent practice torpedoes
|from deep water.
| Officials said they expected|
|the new equipment to be ready|
for its first trial by Wednesday, |
weather  permitting. Wxnds’
swept the area Sunday, but the |
|sea was calm and flat today. |
| The CURYV is a propeller-driv-|
len vehicle with a strong clamp|
|and cable, lights and an under-|
|water television camera. The
operator on the surface watches |
|a television screen and by re-
| mote control steers the machine
|to its objective, secures the
|clamp to the object and then
"blas(s the clamp and its cable
|loose from the vehicle to permit
|lifting of the object to the sur-
|"face.
{| Officials said it was necessary
||to modify the clamp to fit the
|| contours of the H-bomb,

The bomb fell into the Medit-
erranean after the B52 carrying|
it collided with a refueling plane|
Jan. 17. The bomb was found
March 15. 4

was @
S. o ot e |
. em-/
jmﬁc insistence that the bombs |
aboard the B52 were not armed |
‘and/ could not explode Spain |
2 flights of nuclear-armed
E::mes over Spanish soil,
and Soviets accused the
United States of radioactive
contamination of the Mediterra-
nean. The United States denied
the charge.

H-Bomb Recovery |
iEffort Renewed

DRID (AP) — A USS. nav-
force continued prepara-
today for another try at
ing a missing H-bomb
omares Beach on Spain’s|
st coast, U.S. embassy
said.
“nuclear bomb, lost 76
8go, is lying 2,500 feet be-
surface of the Mediter-

P —

Atlantic

aboard.

Our Opinion

1t Is Genuine
Sea Monster

THE STRAIN IN Spain was mainly on the wane con-

cerning that longlost hydrogen bomb, the last of
four ejected from a U.S. bomber when it collided with
its refueling tanker.

Nevertheless, it was an immense relief to everyone
living within a hundred miles of the accident, as well
as to both governments involved, that the dreadful ob-
ject was finally located under the waters of the
Mediterranean.

It is a reminder that even in the absence of a nu-
clear war, we are surrounded by engines of incompre-
hensible death-dealing potential upon whose existence,
paradoxically, the absence of all-out war is based.

It is also proof of the effectiveness of the fail-safe
devices that have been built into these weapons. Their
destructive power will not be released through me-
chanical accident but only through the deliberate deci-
sion of misguided or frightened men in the capitals of
the world.

We have not learned to stop worrying and love The
Bomb, but we are beginning to realize that because of
it, for the first time in history, mankind must truly be
the master of its own fate. s

g s SPAIN
Rough'Sea for Charlie
9iFinding the H-bomb that fell into

Spain’s south coast last
Jan. 17 was hard enough. Bringing the
stubby, 2,800-1b. weapon to the surface
tarned out to be an even more dif-
ficult problem.

The bomb rested, half shrouded by
its own grey parachute, on a steep 70°
slope orr the ocean floor. The danger
was that it might slip farther down the
incliné into the craggy depths of a
3000-ft. undersea valley in which the

iget submarines could not maneuver.
With that consideration in mind, Rear

"Admiral William S. Guest, 52 com-
mander of the 15-vessel Task Force
68, put into action Plan Charlie to re-

Little R

submarine that recovered a nu.|™aran
clear bomb from the Mediterra-'ope
nean two years ago, p]ungcdl,he Woods
4,500 feet to the bottom of the Institution,
Wednesday when a‘deep-diving vessel, said pros-
launch cable broke. No one was|Pects for recovery are good. |

e s
- Sinks; None Aboard

WOODS HOLE, Mass. (AP) —
A the 23-foot-long research|from the mother ship, the cata-|

The sub was being launched

Lulu, The hatch was
n and she filled with water,

Dr. Paul M. Fye, director of
Hole Oceanographic‘
which operates the

Alvin, which with Lulu cost $1
million to build, sank in “Hydro-
' Canyons” 120 miles
ape Cod.

n was being used to in-
pect buoy moorings and survey

the ocean bottom under a Na
research program conducted by
Woods Hole at an annual cost of

tormembers of the press and photos
graphed—the “first time in history that
the WU.S. was dropping the top-secret
wraps that surround its current nuc
weaponry

On the first try, Alvin accidentally
nudged the bomb, and it rolled 20 fi.
down the steep slope. On the second
try, the bomb ominously rolled another
5 ft. down the slope. For a third try, the
Navy attempted to snag the bomb’s
p hute with grappling hooks, buf
failed too. All the while, the
recovery operation was severely hi
capped by high winds that roiled the
Mediterranean.

Finally, at week’s end the sea calmed.
and little Alvin at last succeeded i
slipping a line around the bomb witho
sending it tumbling down the under-
water hill. Ever so gingerly, the U.S.S.
Hoist began to drag the bomb up the
slope. The bomb had just begun to
budge when suddenly the steel cable
snapped. Fortu the bomb settled
near its old position. Admiral Guest
ordered his men to try again.




Admiral Reveals H-Bomb |
In Sea Lost Second Time

WASHINGTON (AP) — The|

The exact

price of the un- en crew

proceeded cautiously

United States lost the elusive H- |precedented operation — unique |from then on.

bomb a second time for nine
days during the great 80-day|
search off Spain — and was in
danger of losing it forever in a
yawning undersea canyon, it
was learned today.

The 1.1 megaton device, re-
trieved from 2,900 feet deep in
the Mediterranean Thursday,
had shifted two weeks earlier
along a widening ravine to with-
in a few hundred feet of a can-
yon extending to depths of 4,000
feet — beyond the capability of
retrieval equipment.

* Kk Kk

This exasperating develop-
ment occurred when one-inch
thick nylon line snapped as a
surface vessel's winch dragged
the bomb up a 70-degree slope
toward level area.

The silvery, eight-ton bomb
toppled 100 feet back into the
underwater ravine and sank in
the muck-filled bottom. There
it remained hidden until April
3 when the miniature sub Alvin,
after repeated groping about the
black depths, sighted a piece of |
the weapon’s parachute pro- |
truding from the mud. ]

Four days later, in the early
morning hours in Washington, a

ptic message from Rear
Adm. William S. Guest in Spain
clacked off a Teletype machine
in a Navy command post in the
Pentagon

““Target on deck of Petrel and
identified as weapon.”

The 10-foot long, 3-foot thick
tube had been hauled up by the
recovery vessel Petrel.

Then — and only then — was
it definitely identified by serial
number as the hydrogen bomb |
which spilled from a B52 disin-
tegrating after eolliding with a
refueling tanker six miles above
Spain's coast Jan. 17.

* Kk Kk

On Friday the bomb was
being displayed like valuable |
pirate treasure before newsmen |
and Spanish officials who could |
assure Spain's peasant folk the!
muclear intruder had at last
been apprehended. !

,anchored down

not only from a technical stand- |
|point but also because of vola-|
tile security and diplomatic as-
pects — never be known.
The Navy acknowledges the
cost runs into the millions of
dollars.

The sea search involved 4si#1
vessels and 3,200 men.

Despite the massive undertak
ing — some 180 scuba and hard
hat divers were used — no one
was injured.

The Alvin, however, had one
scare. In an attempt to drag the
bomb from a slope to a more
secure area, the parachute bil-
lowed over the sub's portholes,
rendering the cre only
blind but potentially trapped
like a fish in a net. 4

“Those men could have b
there to that
bomb, and there would
get them,” one source said.

Fortunately the Alvin

which has barely

Navy
hat
turned from Spain to the United
States on the ship Cascade for
intensive study.

l\mmyc

officials
the H-bomb

said Friday
will be re-

* Kk X
It will probably be sent to an
Ener

stripped and its nuclear compo-
nents analyzed for the effects of
80 days
water.
The weapon’s plutonium and
uranium
returned to the nation’s nuclear
arsenal for future use, provided
they meet strict standards.
Secretary

submersion in sea

components can be

of Defense Robert

cNamara messaged his ap-

preciation to those who recov-
ered
have|determination,
been very little we could do to|professionalism”
The recovery
cientific achievement,
50 pounds|which military officials already
thrust — was able to back out of |are studying for possible future
hta undcrsea trap, and its shak- am

the bor praising ‘‘the
dedication and
of all hands.

is a study in

and one

A

Sunken H-Bomb Bomb Recovery

Reported Lost;
U.S. Is Silent

MADRID, April 2.—(Reuters)
—American officials here re
fused to ¢ mment md'w on re
ports that the Ni
lost the elusiv
drogen bomb in
ranean Sea off southe

According to the reports
bomb plunged out of sightfaf
depth of 2,500 feet into deep m
when a
broke last Saturd
break in three da

The" bomb, which the
describes only as an object
tached to a parachute, fell
(ho sea Jan,

the Mediter

the

dner €
plane. e other bombs 4
found on land.

According to the reports
bomb is out of sonar
prospects for recove

poor. 4 /4t

st Spain.
e

17 in the cragh-off

‘Again Delayed,
\Perhaps a Week

PALOMARES, Spain (UPI) |
—Hope faded today for a quick
recovery of the missing H-
bomb that has lain in 2,500 feet
|of water since the Jan. 17 crash|
lof a B52 nuclear bomber.

Informed sources said the|

5. Navy was running into}
|technical problems that might |
|delay the recovery of the bomb
{for possibly another week.

Extreme caution was being
taken to prevent the bomb
from rolling into an underwater
crevice which was reported to
be so narrow that recovery
{would be practically impossible
there. l







