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Battle of the Ironclads at Hampton Roads, 1862

1. Battle begins shortly after 8 a.m. 11 a.m. Monitor reengages.
when Manitor intercepts Virgiia Virginia cventually gets frec.
on its way to destray the wounded 5. Virginia Manitor, which
Minnesota. attempts to ram Virginia, but misses.
2. Both ships circle, firing. Virginia fires at the Monitor's pilot-
3. Manitor breaks off to reload, and house, injuring Capt. Worden.
Virginia heads for the Minnesota. 6. Monitor withdraws under new
4. Aficr raking the Minnesoua, eommand.
Virginia turns south to avoid 7. Virginia returns to Elizabeth River

return fire and runs aground before duc to falling tide.



PROLOGUE

OWN THROUGH the deep ocean we dive, silver fish

pulsing around us, cobalt blue sliding toward gray as
light fades. It is surprisingly serene here in the cockpit of a
bubble-faced submersible, with soft, confident voices burbling
over my carphones — except that my heart is racing. We are
about to drop in on one of the most intriguing shipwrecks of
all time, the plucky, imprubnble ironclad that on a cool dawn
one hundred and forty years ago saved the day and, just pos-
si]:rfy, the United States of America.

Lights from the sub illuminate yellowtails and amberiacl(s
as we plunge through the depths. 150, 180, 200 feet, white
letters supcrimpused on a small monitor inform us. It feels
as though we’re falling through limitless space, but suddenly
the ﬂat, sandy bottom zooms up at us like the view throug}l a
camera lens. The sub’s captain eases our vessel forward with
togglcfswitch commands and we lopc across a desert-like bot-
tom. Slowly, slowly, out of the gloom, a dark shape creeps
into focus.

“We've got the wreck in sight,” the captain purrs into his
headset to the mother ship above. “We’re at the stern, coming
right up on the turret.”

“Beautiful, absolutely beautiful,” exclaims the historian
from his aft observation chamber, an edge of excitement in
his voice “This is something you've heard about all your
life,” he exclaims. “And here it is, right before your eyes,



IRONCLAD

the USS Monitor.”

The historic Civil War ironclad with revo}ving turret
is lying where she came to rest almost ten months after her
fierce battle with the CSS Virgiuiﬂ, the msnacing metamor-
phosis of the once-proud federal ship Merrimack.

The souls entombed in the Monitor — those few who
were not swept overboard in the tumultuous Atlantic but
went down with the ship - have made the wreck hallowed
ground. They could not have imagined in the last seconds of
their lives that divers from another century, breathing mixed
gases, wearing video cameras on their helmets, sustained by
warm water coursing through their dive suits — not to men-
tion scientists and writers in battery-powered submersible
vehicles equipped with carbon dioxide scrubbers — would one
day pay them a visit and perhaps carry their bones to a final
rcsting place.

We’ve crept directly up to the turret, that signature
feature of the ship that allowed Yankee gunners to bedevil
their Confederate counterparts, firing at will from almost any
angle. It looks even stranger now than it must have in 1862;
it lies upside-down, with a segment of the turret jutting out
from under a massive armor belt. The tough iron shield that
protected the ship from enemy fire landed on top of the turret
as both crashed to the bottom. Because our vision is distorted
by the sub’s five-inch-thick acrylic sphere, the wreck looks
smaller than it is. Thousands of small fish, deep vermilion
in the sub’s xenon arc lights, flow in and out of the crevice
formed by belt and turret. A coral fan, waving in the current,
clings to the side of the turret.

‘We hover within feet of the iron cylinder, almost touch-
ing it. A laser beam that aims a sonar pulse p]ays on the houry
surface, gauging its distance. The turret is heavily encrusted
with sea life, butina couplc of places red splotches have bled
through. Could they be dents where cannon balls clanged
against its armor and sent sailors reeling?

Gauges on the little screen read 17.5 degrees Celsius,
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salinity as 36.24 parts per thousand. The current is half a
knot from the southwest, nudging us slightly off course.
Refuxygenatcd air whooshes into the cockpit. A sonar pinger
sounds. The sub skipper toggles the joystick, the thrusters
hum and we begin a slow tour of the rest of the hulking wreck,
flying over it as though in a spaceship.

The Monitor and this buglike intruder are old acquainf
tances, going back to 1977 when observers paid their first
visits in person. Aside from the turret, the Monitor looks every
bit as disintegrﬂtcd as fourteen decades under the \:]eep ocean
could make her, with powerful currents and salt constantly
tearing at her and corroding her once-thick iron skin. Much
of the hull near the bow is gone; encrustations make her look
more like a reef than a warship. “The wreck is literally falling
apart before our very eyes," says the historian.

At the stern is a gaping crater where the steam engine
used to be; forward of that is the berth deck — the strange,
and eventuul]y tcrrifying, subfaquatic quarters where the crew
lived — and then the wardroom, or what's left of it. Someday,
underwater nrchacologists will sift thruugh these spaces for
belongings that the sailors left behind in their rush to save
themselves. We gEide rfght over the bow and swing around to
the port side, noting the hole that was once the anchor well,
and move on to the captaiu's stateroom with private head.
“That’s where the important decisions were made,” says my
droll tour guide.

Another burst of our thrusters and we’re back near the
turret. All the while, the sub’s video camera records the scene.
This is important because tomorrow divers will descend on
this sprawling piece of history and change it forever. Some
160 U.S. Navy divers will undertake one of the most extensive
underwater excavations in history. Day and night, thcy‘ll drop
down to the wreck, removing tons of coal and iron rubble,
expecting to recover precious artifacts and perhaps human
remains. Saturation divers, living at pressure for weeks at a
tilne, will saw and blast through pie{:es of the sl)ip’s armor.
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If thty can pul] it off — and it’s not certain they will, given
the constraints of time and funding and the unpredictability
of the sea — they’ll retrieve one of the great icons of United
States naval history: the Monitor’s revolving gun turret.

There are those in the archaeological community who
would prefer to leave the wreck as it is, grantiug it what-
ever dignity nature accords. But there is a selfish side to that
argument because only the experts, only the scientists and
deepfwater specia]ists, would be able to see it. If the turret
can be recovered, perhaps millions of visitors will have that
chance. The big question is: Can they do it?

It is hard to believe that vital parts of this celebrated
ship could be saved from the ravages of the sea. Itis by now
a massive lump of collapsing iron. And the turret, the biggest
prize of all, is a potentially lethal, 200-ton wrecking ball. In
the back of every project participant’s mind is the prospect of
calamity. And then there is this: one day, on the gas plasma
screens of their computers, relayed from a weather satellite,
they may see images that sailors of another century could only
imagine — the telltale signs of a storm gathering strength and
headl’ﬂg this way.

Slowly, slowly we rise to the surface. Tomorrow the
dives begin.




ONE

Nothing in the Heavens Above

F EW BELIEVED the peculiar vessel slipping down the
ways would float, much less take on the Confederacy’s
dreaded new warship. Perhaps that was why hundreds of spec-
tators, including ship capt‘.lins and naval officials and their
wives, braved the cold, stormy weather to be at Continental
Ironworks in Greenpoint in Brooklyn, New York, on January
30, 1862: they thought the preposterous flatiron of a ship
would surely “dive into the dcpths of the river altogether," as
one publication put it.

There was no such doubt about the competition. The
former Union frigate Merrimack, now raised from the deep
and cloaked in iron, struck terror in northern hearts. So omi-
nous was the ship’s rebirth on the banks of the Elizabeth River
- near Norfolk, Virginia — that President Lincoln’s appointees
feared she would not only rip through the Union blockade in
Hamptun Roads but lay waste to northern cities.

Could this squat, top-heavy steam battery, so studded
with bolts and rivets that she looked like a barnacle-encrusted
whale, possibly be the North’s champion? Why, she was no
ship at all, her crities scoffed — not a ﬁtting command for
an officer, nor a stable platform for guns. And so low in the
water, how could she acquit herself in battle? Or even get to
the battle in the first plnce?

The spectators could not have guessed that they stood at

a turning point in naval history.
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Only the previcms August the Navy Department had
invited plans and proposals for building armored vessels.
Seventeen were submitted and three approved, among them
this most unorthodox “subvaquatic system of naval war-
fare.” The vessel was an unlikely marriage of technology and
necessity, the serendipitous creation of a brilliantly eccen-
tric engineer. John Ericsson, born in Sweden in 1803, was a
dreamer of “caloric” engines driven by superheated air, and
maestro of dozens of inventions, among them an evaporator, a
depth finder and an improved steam locomotive. The locomo-
tive, “Novelty,” had set a land speed record in 1829, covering
a mile in fifty-three seconds. His Flying Devil, a propeller-
driven tug, was impressive but deemed too radical, and so
were his ideas for propeller-driven warships.

After being persuaded to emigrate to America, Ericsson
was awarded a contract to build a stcamﬁpowered, Screw-

Jobn Ericsson, inventor. (Mariners” Museum)



Nothing in the Heavens Above

Monitor blucprints. (Mariners’ Museum)

propelled ship for the Navy. Launched in 1843, the USS
Princeton was the first such warship in American naval history,
but it also marred Ericsson’s reputation. In a demonstration
cruise, with President ]Dhn Tyler, members of his cabinet
and congressional leaders on board, one of its guns exploded,
kil]ing the secretaries of state and Navy. Even though the
inventor had nothing to do with the guns, his career with the
government seemed over. Undaunted, he turned to the French
with an audacious plan. “Ericsson’s Impregnable Battery and
Revolving Cupola,” an ironclad warship with living quarters
below the waterline and a turret on deck, was considered but
ultimately rejected by Napoleon II1.

But as Lincoln’s woefully thin navy struggled to find
an answer to the South’s ironclad, New York industrialist
Cornelius Bushnell took a liking to Eriesson. When he asked

for Ericsson’s imprESSiDnS of plans for other ironclads, the
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inventor said they were fine as far as they went. Even though
he wanted no further dealings with the Navy, Ericsson could
not resist producing his model of the radical, halffsubmsrged
vessel. Bushnell was so impressed that he immediately lined
up investors. Secrctary of the Navy Gideon VVelles, dcsperatc
to counter the South’s menacing threat, was intrigued enough
to arrange a meeting with Lincoln.

The president gave an oblique endorsement. “All T have
to say is what the girl said when she put her foot in the stock-
ing. ‘Tt strikes me there’s somet}ling init.””

But the decision was not his to make. It belonged to
the Navy Department’s three-member Ironclad Board, which
had a clear mandate to find iron-armored alternatives but was
composed of senior naval officers who were steeped in, if not
downright wedded to, traditional designs.

“We are somewhat apprehensive that her properties for
sea are not such as a seagoing vessel should possess,” the board
pronounced. One member said the design resembled “noth-
ing in the heavens above or the earth below or the waters
under the earth.” Despitc its reservations, l)owever, the board
left the door slightly ajar, and Bushnell deftly led Ericsson
through it. He told the inventor that the board had some
minor questions for him and squired him to Washington to
meet with the three members. The thin-skinned Ericsson,
unaware of the board’s cool reception, made an inspired pre-
sentation that turned its doubting members around. So full of
misgivings were they, however, that their $275,000 contract
offer was contingent on performance. Full payment would not
be made until the ship proved itself in battle.

Ericsson and his investors ignored the insult and plunged
ahead with the project even before the final contract was
signed. Besides Bushne]l, the other investors were Juhn
Griswold, principal partner in Rensselaer Iron Company,
and John Winslow, co-owner of Albany Iron Works. The
four men, who called themselves “Battery Associates,” put
up $10,000 each. All their receipts, for items ranging from

8
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screw bolts to iron sheets, referred to the “Ericsson Steam
Floating Battery.” On October 4, 1861, Ericsson was given
instructions to have the vessel "ready for sea in one hundred
days.” He promised to build it in ninety — only a slight exag-
geration. In a letter to James Gordon Bennett, editor of the
New York Herald, he said that even as the Navy was drawing
up the contract, “the iron which now forms the keel p}ate of
the Monitor was drawn through the rolling mill.”

The keel was laid on October 25. In a dazzling feat of
contracting and subcontracting — the turret, engines and hull
were built separately — the ship was in the water ninety-three
days later.

The government wanted to test the ironclad and send it
directly to Hampton Roads and then, according to a memoir
by Secretary Welles, “proceed up Elizabeth river to the Navy
Yard at Norfolk, place herself opposite the dry-dock, and with
her l\eavy guns d::stroy both the dock and the ‘Merrimac. ”

But news from a Union spy changed everything. Mary
Louvestre, a Portsmouth slave, passed through Confederate
lines at great risk to her life to bring news that the Confederate
ironclad was nearly complete. Welles said she “took from the
bosom of her dress” a letter from a Navy Yard mechanic con-
firming the news. So much for destroying the enemy ship at
the dock; she would have to be dealt with in open combat.

Ericsson dubbed his warship the Monitor so all would
know that she was capable of taking charge. The “impregna-
ble and aggressive character” of the vessel would “admonish”
Southern leaders about their vulnerability. She would also
admonish Great Britain, which at the time was sympathetic
to the Confederacy, to mind its own business. But critics had
quite another name, “Ericsson’s Folly,” and they proclaimed
that she would not even float.

‘The Menitor was more submarine than ship, with only
thirteen inches of henvi]y armed freeboard when trimmed
for battle. Aside from the small forward pilothouse, the only
prominent feature was a strangeflookiug cylinder that enemies

3
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would at their peril mistake for a water tower — its revolviug
gun turret. The Ironclad Board could not resist one caveat:
Ericsson’ s contract called for a vessel that would not only
proceed under steam but also be able to make six knots ander
sail. True to form, Ericsson ignored the requirement. After all,
since the government was withholding payment until the ves-
sel proved itself, he and his backers technically still owned it.

The turret, rising nine feet off the deck and wrapped
with Eight one-inch-thick iron p}ates, could pivut c:ompleteiy
around, allowing the erew to aim and fire two eleven-inch
Dahlgren smoathbore cannons almost at will. Never mind
squaring off with another ship in broadside formation. Swivel
the turret, raise the heavy iron port stoppers that covered the
gun ports, run the guns out and fire. If it worked, it would
represent a huge tactical advantage. Doubters notwithstand-
ing, it could make all other naval ships in the world obsolete.
Perhaps that’s what the Navy men all privately feared.

The ship was built in two sections, with upper and lower
hulls. The upper hull, with armored deck and sides, cov-
ered the lower hull like the top of a hatbox. The five-foot
overlap, extending below the waterline, was oak and pine
plated with five layers of iron to make a robust armor belt.
The lower hull, protected by a much thinner iron skin but
completely submerged, housed all the ship’s vital spaces — its
crew quarters, its stores and its engines. It had all manner
of clever machinery: a low-slung steam engine that drove a
four-bladed propeller and smaller, separate donkey engines
to revolve the turret. The engines pulled fresh air into the
living quarters and created a draft for the furnaces. By one
estimnte, the strangeflooking vessel housed forty patentabie
inventions. Ericsson seemed to have thought of everything,
including what were apparently the world’s first underwater
ﬂushing toilets.

She was small for a warship: 173 feet long and 41 feet, 6
inches in beam, with a draft of 10 feet, 6 inches and a weight
of 987 tons. If that seems hefty, consider that the Merrimack,
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of iron.

bottom of the East River.

Fanuary 30, 1862. (Mariners’ Museumn)

before being converted, had been more than four times as
}lcavy and now was covered with at least one thousand tons

One thing the Monitor was not — and Ericsson never
pretended otherwise — was seaworthy, and in this regard the
Ironclad Board was right. She was designed for river and
harbor defense. Her squared-off bottom, shallow draft, single-
chine hull and top-heavy deck with 120-ton turret, made her
exceptionally vulnerable to rough seas. The Navy knew that if
the vessel was to move about on the open sea she would have
to be towed. But she was not, Ericsson knew, going to the

The Monitor is launched at Greenpoint in Brooklyn, New York,
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While rescue boats stood ready to pull survivors from
the water if the ship sank, the imperious inventor, his chief
cngincer and a few associates stood deﬁantly at the bow for
the ride down the rails. With barely a splash, the iron ship
entered the water and floated within inches of the inventor’s
designed waterline.

For Union officials the launch could not have happened
at a more critical time. No sooner had Navy officials congrat-
ulated the builder on launching the radically original vessel
than t?ley attempted to push him further. “Hurry her for sea,”
they pleaded in a telegram, “as the Merrimack is nearly ready
at Norfolk and we wish to send her there.”

Hurrying a ship, especially an experimental one, is
fraught with peril. For one thing, the ship needed a crew of
sailors who were Willing to face a previously untested kind
of life at sea. The Monitor was no sailing vessel but a float-
ing factory whose sailors were to live and work in a dark and

gluumy underwater World, breathing air ccmstantly refreshed

e Wi i % s TR < sl

Interior views of the ship, including officers’ quarters and berth deck.
(Mariners’ Museum)
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hy pumps. Except for port lights on deck, gun slits and sight
holes in the turret and a grating on top, there was nothing to
bring natural light into living or fighting spaces.

As if to compensate for its claustrophobic interior,
Ericsson fitted out small staterooms at his own expense, with
black walnut berths, drawers and closets, lace and damask
curtains and gilt-framed mirrors. William Keeler, the ship’s
paymaster, wrote to his wife that his stateroom came equipped
with “slup far, tumbler, water pitcher, soap dish &c &c, all of
nice white ware with ‘Menitor’ on each in gilt letters.”

After seeing his “iron home” for the first time on
February 12, Keeler assured his dear Anna, to whom he wrote
nearly every day, that he would be in no more danger from
rebel guns than if he were sitting with her at home. “There
isn’t even danger enough to give us any glory.”

He was wrong, but Keeler was seeing a glimpse of the
future. Sailors’ lives were soon to change forever. Instead
of scrambling to the yards to change sails, they’d heap coal
onto the fire grates. Instead of facing an enemy along a gun
line, they'd peer through vertical slits in thick armor. As one
enlisted man would put it in a letter to his father, “There is
not much sailorizing to do.”

All of this was perhaps far from the minds of the crew in
the carly weeks of 1862 when they assembled at the Brooklyn
Navy Yard, where the Monitor was transferred after twenty
dnys of postflaunch ﬁtting out. They were advised of the
peculiarities of the vessel and the dangers of their mission,
but they volunteered. All of them. Tllcy' were mostly new to
Navy ranks and likely to receive no more training than what
they were soon to learn at sea; many of thr:m, fresh off the
streets of New Yurk, were recent arrivals from Irel-.m\:l, Wales,
Scotland, Denmark and Austria. The accents on board were
thick enough to pierce with a marlin spike.

More than a few of the crew were tough and scrappy,
ready for a fight or a drink or both. Life aboard would be

cramped and monotonous, but a sight better than they had
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known in the city’s slums. Some would become deserters,
some brawlers and drunkards, but many, when the time came,
would step forward in the face of death.

4
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Floating City

N THE SPRING of 2002, another ungainly vessel puts

to sea and makes its way slowly from the Gulf of Mexico
to Cape Hatteras, North Carolina, hauled by a seagoing tug.
The Wotan is no Wagnerian Norse god, but a huge derrick
barge, 299 feet long and 90 feet wide, with living quarters for
117 people. Housing modules, each with eight bunks and con-
necting bath and showers, are stacked three stories high like
condos, with a mess hall, workout rooms and several opera-
tion slmckﬁ, generators, water makers, a sewage treatment
system and a helicopter pad.

Once on station, the great plat‘form will stay put with the
help of eight 20,000-pound anchors, two per corner, splayed
out like a sunburst. The business part of the barge is a 275-foot
crane that can lift and swing objects weighing as much as 500
tons, depending on the angle of the lift. The Mﬂm, owned by
Manson Gulf LLC of Houma, Louisiana, usually installs and
removes offshore oil platforms in the Gulf of Mexico, but this
time the barge and its twclvefperson crew have been pressed
into service for Monitor recovery operations.

It is on this football field of a platform that Navy div-
ers and archacologists from the National Oceanic and
Atmospheric Administration (NOAA) and the Mariners’
Museum have loaded their equipment and supplies. Among
the most important items are dozens of steel torpedo-like
cylinders containing mixed helium and oxygen, a diving bell,

15
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double-lock decompression chambers and enough gear for
scores of divers.

In a monumental undertaking, the team shipped seven
tractor-trailer loads from Norfolk to Houma. With only two
trucks, it took seven trips to haul all 40,000 pounds of equip-
ment. On June 1, eight divers arrived and went to work. They
cleared the barge of extraneous equipment ina single day,
then loaded it with over a thousand tons of diving and salvage
gear. The Navy divers worked twelve-hour days in hundred-
degree heat and 95 percent hunu'dity.

Together, the sailors and crew prepared their gear. They
fabricated lift points, rollers and piping systems for berthing,
and they ran wiring for electrical systems, cameras and com-
munications. Though they had originally scheduled nine days
for loading, they put to sea in six. The energy and spirit with
which the load-on was accomplished has set the tone for the
expedition.

The work was demanding and dangerous. At times as
many as five cranes were loading and unloading gear, the
booms performing a futuristic mechanical ballet. The divers
and civilian riggers developed a camaraderie that would last
thruughout the operatfon. Most importantly, no one got hurt.
Chief Warrant Officer Rick Cavey, the dive officer for the
expediﬂon, will later say, “I have memories of the yﬂrd dogs
— as they called themselves — cooling themselves in the canal,
until they saw a ten-foot alligator and cleared out, fast.”

Running around like a bare-chested halfback during this
loading — chalk marker, tape measure and walkie-talkie at the
ready — was Jim Mariano, the project’s master diver. He was
directing the load-on of racks of mixed gases the divers would
breathe.

The gas was stored in sixteenffootflong steel ﬂaslc;, with
eight flasks lashed together in four-foot-high, eight-foot-wide
racks. Mariano ordered eight racks in various combinations:
bottom mix, decompression mix and pure oxygen. Under
pressure, the gas had enough explosive power to blow the

16
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barge and everyone on it - not to mention, perhaps, the city
of Houma — to smithereens. Ever so slowly, hold-your-breath-
slowly, the racks of gas were swung over to the barge.

This is one of the largest Navy dive operations in history,
involving over 160 divers from more than two dozen com-
mands, including one from England. Mariano has calculated
that the surfacefsupply divers — the ones who drop down to
the wreck from the barge, breathing gas from onboard pumps
— will need 200,000 cubic feet of bottom mix: 15.5 percent
oxygen and 85.5 percent helium. It is a precise calculation
for an average depth of 230 feet of salt water. There’s more:
100,000 cubic feet of 50-50 oxygen-helium and 47,000 cubic
feet of pure oxygen — the final tonic for divers who, in their
recompression chambers, will be gently brought back to sea-
level pressure while the potentially deadly helium seeps from
their bodies.

Nﬂvy divers — there are about a thousand of them — have
some of the toughest jobs in the world. Their missibn, in
peace or war, is salvage and recovery. When aircraft or boats
go down, the dive teams are there on the bottom, recover-
ing bodies and salvaging the downed aircraft or vessel. Ship

The barge Wotan during recovery of the engine. (NOAA)

17
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husbandry units service and repnir ships below the water-
line, keeping them afloat and sparing them constant trips to
shipyard drydocks. But on rare occasions like this they find
themselves rescuing pieces of history. This is a plum assign-
ment for most of them, considering the kind of work they
normally do.

On this mission, much of the heavy lifting will be done
by an elite corps of divers. Eighteen saturation divers from
the Nﬂvy Experimcntal Dive Unit (NEDU) in Panama City,
Florida, arrived on June 4. NEDU, the Navy’s underwater
equivalent of NASA, has been quietly testing divers and gear
for more than fifty years.

Saturation diving allows divers to stay under pressure
almost indeﬁnitcly —s0 long as they undergo a lengthy recov-
ery period. The time required to slowly off-gas is sixty-six
huurs, or nearly three days. But no matter how long the divers
stay pressurized, be it two hours or two weeks, the decom-
pression period is the same. That’s because, after a certain
period, depending on depth, the tissues become saturated

The 300-foot-long barge Wotan being loaded for the Monitor
expedition. (U.S. Navy)
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and the pressure of dissolved gases in the budy is identi-
cal to that in the surrounding atmosphere. Whether divers
remain at pressure for an hour or a month, the tissues will
absorb no more inert gas. What’s more, saturation divers can
work on the bottom in good weather or bad, so long as deep
ocean currents are not too strong. The other divars, whether
surface-supplied or self-contained, must never remain under-
water longer than timetables allow or they risk injury or death
when they surface.

Navy diving is serious business, and only the most dedi-
cated, motivated and physicn]ly fit sailors make it past dive
school. During training, swimming, bicycling and weight
]ifting are important, but the greatest demand, designed for
lower body strength and aerobic conditioning, is for running.
In order to build lower-body strength and aerobic capacity,
candidates at the Navy dive school in Panama City, Florida,
are expected to run six miles — almost a 10K event — five days
a week, and not at a jogger’s pace. The suggested time is 45
minutes or less. The daily recommendations also include
twenty sets of twenty pushups, twenty sets of twenty-five sit-
ups, five sets of twelve pu]lups and twenty sets of fifteen dips,
plus swimming continuously for seventy-five minutes with
fins. Almost as an afterthought the training manual recom-
mends that students stretch, eat well, pack in lots of carbs and
prutein, and drink about a gnllon of water every day.

If the ntmuspherc on the Wotan is any indicaticm, the
need for rigorous physical conditioning extends well beyond
dive school. Tucked away under the iron stairway at the aft
end of the barge is a fully equipped exercise area, with weights
and benches, stationary bikes and rowing machines. Some of
the divers on the barge are already working up to five hun-
dred pushups a day. That may sound excessive, but their jobs
demand strength and stamina. Out at the Monitor site, they’ll
be racing around the bottom, forty fathoms down, often
against swift currents and always under the pressure of six or
seven atmospheres, putting demands on their bodies that few

£
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can withstand — or would want to. Round-the-clock diving is
the norm. Two twelve-hour shifts mean that divers will nearly
always be in the water, both the surfacefsupply, or "sprint“
divers, who spend 30 to 40 minutes on the bottom, and the
saturation divers who virtualEy live there.

DURING THE telrdny trip from Houma to Cape Hatteras,
Jeff Johnston, the NOAA historian, reminds the divers about
the care and handling of artifacts. The interaction between
salvage divers and archaeologists inevitably ranges somewhere
between urgency and caution. They've been working together
on this project for several years, recovering other parts of the
historic ship, and Johnston feels good about the relationship.
“The first year, working with these guys in 1998, they quit
using the word 'snlvnge' around us and started tall{.ing about
‘recovery,” " he says.

In all of their minds, too, is the likelihood that some-
where in the wreck, probabEy in the turret, they will find
human remains. The protocol for this eventuality is the
ultimate in carefu], slow, respectful —and timcfcunsuming
— steps. If they find skeletal remains, the divers say, these
lungflost sailors will be accorded the highest respect, fust as
if they’d died in the line of duty only yesterday.

Near Jacksonvil]s, on the east coast of Florida,
Commander Bobbie Scholley hitches a ride on a launch and
joins the barge crew. An accomplished diver and leader, one
of the top female diving officers in the Navy, Scholley has
moved up to the most important post in her career: tacti-
cal commander of the expedition, as well as head of Mobile
Diving and Salvage Unit Two (MDSU TWO, or “mudsu
two,” as it’s pronounced), the primary East Coast Navy div-
ing uperation. She has plunged into a world dominated by
strong-muscled and strong-willed males who give no quarter
to weakness or indecision, and so far she had been equal to
the job. In 2001, she was in charge of the massive effort that
freed the Monitor’s steam engine from the baﬂy of the ship
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and raised it from the deep. She has been in the presence of
the brooding wreck more than most divers and knows it as
well as anyone. But lifting over 200 tons of turret and cannon
and setting them down on the bnrge without serious damage
or injury is something else entirely.

Scholley takes in the sheer size of the Wotan, the vast lay-
out of deck and living spaces and then, as the barge continues
its journey along the coast, she launches a series of meetings.
Her iournal for that day includes the folluwing: “l\ieeting with
Capt Chris Murray, CWO2 Cavey, Jeff Johnston (NOAA), to
discuss basic Four Phase Salvage Plan: 1) Clear Aft Deck and
Armor Belt, 2) Excavate inside turret, 3) Install lifting Spider
mechanism, 4) Lift Turret to barge.”

Those are the goals all right, but no one imagines it will
be that simple.

She's grateﬁll for the presence of Cnptuin Niurray. He
was her mentor and predecessor at MDSU TWO and is
hands-down the most knowledgeable figure associated with
the Monitor recovery. The recovery itself was his brainchild,
his scheme for training divers in hazardous conditions while
retrieving a storied part of naval history. But the command
structure is unconventional, if not awkward. Murray outranks
Scholley, but she’s in charge. She’ll have to rely on the quali-
ties that brought her to the job in the first place: intelligence,
ability and competence.

Also on the barge isa heavyfduty structure that resem-
bles a giant claw. The Spider, as it has been dubbed, has eight
steel legs designed to wrap around the turret in a claw-like
embrace and then, after being joined to a lifting platform,
bring the turret to the surface. The twentyfﬁvefton claw has
hydraulic devices that will permit divers to spread the legs as it
drops to the bottom, then close around the turret, locking its
feet in plnce. Synthetic slings will then be shackled to the top
of the legs and the captured turret lifted from the bottom and
lowered to and locked onto the lifting platform. Hopefully
— and a lot of breaths will be held when it happens — this will
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preserve the precious contents as the whole affair, some 210
to 220 tons, is raised through the long water column.

ON JUNE 17 off Morehead City, North Carolina, the
Manson crew begins rigging the mooring anchors, but dur-
iug the operatiun a steel shaft on the swiug motor for the
big crane shears and forces the expedition, barge and all, to
travel all the way to Norfolk for repairs. The delay costs the
recovery effort a week. This is not guod news. There is not
much give in the schedule for getting that turret on the barge.
About fortyfﬂv: days is all they get; after that the funding
runs out. And, in all likelihood, so does the weather.

Repairs done at ]ast, the Wotan is towed around Cape
Hatteras, retracing the course the Monitor followed 140 years
befare. Finally, after moving into position and setting moor-
ing anchors, dives begin on the crystal clear morning of June
26. The first to splash is Rick Cavey, a quintessential can-do
Navy diver — “Cavey of the Navy” — upon whose shoulders
much of the operation rests. As dive officer, he is in charge
of everything pertaining to the lift, from scheduling to prob-
lem solving. This often means walking a fine line between
the archacologists and the two “0-6s” (his expression for the
numerical ranking of Captain Murray and Captain-designate
Scholley), And, somehow, getting everyone to agree.

Cavey has one other slight problem: he’s never seen the
Monitor in person.

The twenty-year veteran diver spent eight months study-
iug picturcs and drawings and rendfng reports, but huge
questions loom in his mind. How fragile is the turret? How
much diggil\g will they have to do around the cyEim:lcr to
get the Spider legs around it? How much work will take to
remove the forty-five-foot, forty-ton armor belt section that
rests on the turret? And how dangerous will it be for those
who will have to get the job done.

Cavey is thirty-eight years old, a do-it-yourself backyard
mechanic who learned about machinery working on his truck
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and his antique Volkswagen. He couldn’t even swim before
joining the Navy and had to learn in boot camp. Yet he seems
to have no lack of self-confidence. As he descends, tethered
to life support machines on deck, the wreck goes from fuzzy
to clear. The visibility is incredible, he realizes as he nears
the stern; he can see almost the entire ship. He has a mental
checklist that he’s trying to stay focused on: the height of the
armor belt over the turret, the stability of the hull, the place
in the belt where the cutting is to be done. The stage stops
about ten feet over the belt, and Cavey simplyf steps off and
glides slowly down. He lands squarely on the Monitor, just
above its turret.

That’s when it hits him: Back in the sixth grade, it was a
big deal - the Monitor and the Merrimack and the great battle
of the ironclads. He remembers his llistury teacher describ-
ing this plucky Union warrior, the one with the revolving
turret that changed Everything about naval sl\ips, and he’s
standing on it, at the bottom of the ocean! Its pretty much
colorless down here. Most of the light spectrum, except blues
and grays, has been filtered out, but the light from his helmet
picks out burnished red rust splotches and pink coral. These
are flecting impressions. He'll be making most of the recom-
mendations about what must be done, so he needs to focus
on his job. He’s got to get it right, take the mental picrurts he
needs, and haul himself back to the stage before he exhausts
all 35 minutes of allowable bottom time.

Later, when he’s finished with his checks and the stage
ascends, pausing at prescribed decompression stops, he tells
himself, “Take a minute and feel this. What an incredible
scene this is — what an amazing opportunity.”

Among the next to dive is Commander Scholley herself.
At 240 feet, she makes a survey of the wreck and begins clear-
ing the area around the ship’s stern, moving debris out of the
way by hand. She’s been in the presence of the Monitor many
times, but it always gets to her. Those who served and fought
and died on this ship were fellow sailors. To be part of this
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recovery operation is thrilling.

But pressure has already begun to build. There was the
delay of the crane mechanism, and now the weather begins
to behave as it nlwnys does off Cape Hatteras. The barge is
equipped with a satellite dish that gives the team access to
NOAA weather forecasts, but the immediate warnings come
from the pilothouse of the tug, Delta Force, where approach-
ing storms can be seen on radar. Shortly before sunset on
June 28, a severe thunderstorm arrives, packing winds over
fifty knots. Ten-foot seas with breaking tops wallop the barge,
straining its anchors and throwing towers of water and foam
onto its deck. Suddenly this suppusedly stable platform seems
vulnerable and it doesn’t take long for those on board to begin
thinking about what it must have been like for those sailors
140 years before as they fought to subdue their worst fears.



THREE

Standing Out to Sea

T HAD BEEN a brutal week for shipping all along the

East Coast. Tuesday morning, February 25, 1862, a schoo-
ner bound for New York with lumber from New Bedford,
Massachusetts, went aground near the tip of Long Island dur-
ing a hcnvy galc, with a total loss of crew, vessel and cargo.
That day in New London, Connecticut, nearly all vessels in
the harbor dragged anchor and several ended up ashore. A day
later, the Union warship USS Cumiberland dragged anchor off
Newport News, Virginia, and several schooners went adrift,
causing collisions in the harbor and, surely, gnashing of teeth
on shore. Out in the Chesapeake Bay, the steamer laying
telegraph cable from Fort Monroe to the Eastern Shore of
Virginia — from where it would run overland to Washington —
was struck by a severe gale and driven across the bay to Cape
Henry where it broke in two.

Well before dawn two days later, Lieutenant John L.
VVordEn, the new naptain of the JWOHiIm; woke to find snow
falling where the ship lny at the Broul{]yu Nﬂv’y Yard. His
entry in the ship’s log is matter-of-fact, disguising what
he must have felt about his extraordinary new assignment:
“February 27 comes in cloudy weather, light wind from NE.
2 a.m. commenced snowing.”

There is no hint that he was on board an unproven,
experimental vessel, expected to sail that day for Hampton
Roads and do what he could to hslp save the Union.
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Jobn Worden, first captain of the Monitor.

(Mariners’ Museum)

Worden grew up on a modest farm in Westchester
Ccmnty, New Yt:brk1 and joined the Navy at age sixteen. After
his promotion to lieutenant in 1846 he saw unexceptional
duty in the Paciﬁc, supporting vessels involved in the Mexican
‘War, but he had never fought in a battle. His career seemed
to be passing. But then, on April 6, 1861, he was summoned
to the office of Secretary of the Nav‘y Gideon Welles and
given a secret mission. He was to travel from Washington
to Pensacola, Florida, with orders for the commander of the
Union fleet standing in the harbor to reinforce Union troops
at Fort Pickens.

The war had not yet commenced, and there was an
understanding with Confederate leaders that the fort would
not be reinforced; any action to the contrary would be consid-
ered an act of war. So secret were Worden’s orders that he was
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instructed to memorize the message and swallow it if caught.
Stopped in Atlﬂnta, he indeed ingested the paper on which
the message was written before he could be searched. He
safely arrived in Pensacola on April 12, the day Confederate
forces opened fire on Fort Sumter in Charleston Harbor.
Fort Pickens did not suffer the same fate, perhaps because
the troops had been landed. On his way back north, Worden
was apprehended in Montgomery, Alabama, and became the
Confederacy’s first prisoner of war.

He languished in prison until November 20 when he
was taken to Norfolk and exchanged for a Confederate naval
officer who had been captured at Hatteras, North Carolina.
Seven months of confinement had left him pale and sickly. But
when he was offered command of the Monitor, even thoug}\
he was warned it was an experimental vessel and even though
his wife and doctor pleaded with him not to, he replied that
it was an honor to accept the challenge‘

He would soon have good reason to question his
decision.

On February 19, just days before Worden arrived for his
assignment, the Monitor had been turned over to the Navy
for testing, departing from its Continental Ironworks berth
at Greenpoint. But she barely made it to the nearby Navy
Yard because, due to a faulty valve setting, her engine ran
backward instead of forward, and one of the blowers malfunc-
tioned. The much-awaited ship anchored out for the night
and was towed to the yard in the morning. Nevertheless, six
days later she was commissioned, and a day after that the
crew was mustered on board and told to prepare the vessel
for sea. They would have left on February 26 had the ammu-
nition arrived on time. Instead, they prepared to depnrt at
dawn the next day.

After rising long before first fight, Worden ordered the
engine room to get up steam. A pilot came onboard at 7:00
a.m. and soon the ironclad ventured out into the East River.
But her maiden voyage was almost an immediate disaster. She
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careened back and forth between the New York and Brooklyn
sides of the river and slammed into a gas works before being
towed back to the Navy Yard. She performed, Paymaster
William Keeler said, “like a drunken man on a side walk.”
Her rudder was so overbalanced that the helmsman could
not hold the wheel once it was put over. Back to the Navy
Yard she went, with a call to Ericsson to fix the problcm.
He rejected suggestions that he replace the rudder, saying it
would cost another month. In three days he figured out how
to multiply the mechanical advantage of the wheel over the
rudder. Worden demanded a twenty-four-hour shakedown
cruise before la]cing to sea again.

Some accounts assume that the February 27 excursion
had been a test run, but official records prove that the Monitor
left the Navy Yard that murning iutending to go dircctly
to Hampton Roads. That is to say, the ship was to depart
without a successful sea trial, without even testing her guns
and having barely exercised her crew. It illustrates chillingly
how desperate the Union was to protect its hclplcss wooden
fleet.

George Geer, a twenty-five-year-old first class fireman
from New York’s Lower East Side, was beginning to wonder
about the wisdom of having signed on with the Monitor: In
one of dozens of letters he would write home to his wife,
Martha, he expressed chagrin over the ship’s first outing and
a poignant regret about their separation. “When I go on deck
today and look over towards home it makes the tears start to
think I am so near you and cannot be with you. Oh, how I
would like to see all of you.”

The fireman’s job epitomized the new Navy and the
coming of age of steam-powered vessels. Geer, who had
grown up in Troy, New York, and worked at his father’s
stove foundry, was no stranger to such machinery — and this
was a better credential for the jub than sea time. For a non-
officer bunking on the berth deck, though, life was anything
but grand.
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Working conditions below were atrocious. The Moanitor’s
boiler room was a closed-off, airless place, with only lan-
terns for }ight. Firemen in the engine room had to wrestle
great chunks of anthracite coal, pushing themselves nearly to
exhaustion. The Monitor’s engines called for a uniform bed of
coal six inches thick, but with holes between the chunks to
allow air to pass througl\. Somebody had to stand in front of
the furnace doors, breaking the coal into small pieces to add
to the fire while at the same time removing clinkers, or cin-
ders. The coal heaver and the engineer worked more or less
back-to-back, one toasting his nose, the other his hindquarters
at the same fire.

The iron ship throbbed from stem to stern with the
sound of the engine, a constant whump-whump-whump,
slight]y slower than once a second, accompanied i)y the hiss
of steam, the roar of the furnace and the whine of fan belts.
Ericsson had designed a low-profile two-cylinder vibrating
lever steam engine that — along with its two boilers — sat com-
pletely below the waterline.

The boilers used salt water, and at cruising speed the
engineers had to maintain pressure on the piston. Because of
its salt content, the more water they builed, the more concen-
trated the brine became, raising the water’s boiling point. The
higher the boiiing point the more coal they had to burn. They
also had to constantly measure the density of the water, but
every time they did the fire had to be banked, just the wrong
thing to do when steaming into a headwind or approaching
a dock, when they’d need all the power they could coax from
the boilers. These were complex problems, requiring disci-
plined, competent men performing complicated tasks in the
dark. And all the while they were building up coal dust in
their lungs.

‘The food was uninspired and the late-winter nights were
freezing. Geer swallowed his discomfort with a kind of stoic
eloquence. “Kiss both the Babys about 24 times apiece for me
and don’t get sick and as for you I have got no love for you,
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you have itall.”

Like others of the crew, Geer was impatient to get under-
way, but his new-fangled ship seemed unable to leave the East
River. Meanwhile, 300 nautical miles south, on the banks for
the Elizabeth River near Norfolk, the newly re-christened
CSS Virginia was almost ready. With big guns, a massive iron
ram and impenetrable armor, she was a terrifying prospect for
the Union blockade’s aging wooden ships and their crews in
Hampton Roads.

Secretary Welles was becoming desperate. He had been
told that the Confederate demon was ready to attack, and he
was under tremendous pressure to counter the threat. Now,
more delays. A huge storm on March 3 nearly wrecked the
blockading squadron at the entrance to Hampton Roads. On
the same day, the Monitor held gun trials. The ship’s logs
report only that the guns were successfully fired, first using
bl;ml{s, then grape shot, but t}ley do not mention what appears
to have been a fiasco.

George Geer,
Sfirst-class fireman.
(Mariners’ Museum)
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Albin Stimers, chief engineer during the Monitor’s con-
struction, insisted on running the first gun trials out on the
East River, but he did not seem to understand how the gun
carriages worked, according to Charles McCord, Ericsson’s
draftsman. The guns, when ﬁrcd, recoiled violently on their
carriages and had to be stopped by brakes that were tightened
by hand cranks. Because the big cannons were side by side,
the cranks were placed on the outer side of the carriages. This
way the gunners did not have to stand between the weapons to
make adjustments. The arrangement suggested that one crank
would be turned one way and the other the opposite, but both
were designed to be turned to the left. Just as the first gun was
to be fired, Stimers turned the wheel to the right, relieving
whatever braking power the carriage had.

“The great weapon gave a sullen roar, and, being entirely
free, flew back until it was stopped by the cascabel striking
ngainst the interior of the turret,” McCord repurted. The
gun’s recoil could have killed anyone standing in the way, but
fDrtunatsly no one was injured. He added that Sﬂmers, think-
fng that what was wrong for one gun would be right for the
other, turned the crank for the other gun to the right and again
a 17,000-pound gun jumped from its carriage and slammed
into the turret wall. The inside wall of the turret would for-
ever bear those indentations. There are no reports of further
gun trials. There was no time. Pressure was mounting.

In what was surely a fit of panic, on March §, the
day before the Monitor was at last to weigh anchor from
Brooklyn, Welles fired off a telegram to commanders in
Hampton Roads, ordering them to instruct Worden, when
the ironclad arrived, to immediately steam up the Potomac
River to protect Washington. The next day he sent a similar
telegram to the Navy Yard, but it failed to arrive until after
the Monitor’s 10:30 a.m. departure. Five and a half hours
Eater, unaware of the new orders, Worden sent a message to
Welles by way of the pilot that he had cleared the bar and

was standing out to sea.
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Structural Time Bomb

HE ROOTS of the massive salvage effort in summer

2002 go back more than halfa century. In August 1949,
the Navy chose an area south of the Cape Hatteras Light to
test a new underwater locator to see if the longflost ironclad
could be found. In 310 feet of water, something suspicious, a
140-foot object with enough bulk to be a shipwreck, was dis-
covered. But when divers attempted to investigate, they had to
give up in the face of powerful currents, and the idea, without
much steam behind it, was shelved. At least, official Monitor
files were begun, and others, many others, took note.

The Navy was soon deluged by requests for assistance
by groups hoping to find and salvage the famous shipwreck.
Rather than honor all of them, almost as a defensive measure,
the Navy decided to abandon the ship and let the privatc
interests find it — if they could. The Monitor became, briefly,
a salvage prize.

THE MOST NOTABLE ATTEMPT threw investigators off
the trail for almost two decades. In 1955 Robert Marx, then a
Marine Corps corporal, wreck diver and prolific author, wrote
a book suggesting that the Monitor had actually drifted into
shallow water before sinking. The theory was based on an old
ship captain’s elaim that a Monitor-like vessel had been seen
in the surf north of Capc Hatteras Light, and then the thcory
was spiced up by legend. The theory was based on an old ship

32



























































































































































































































































































































































































































































































































































































































































































































































































































































































































	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30
	31
	32
	33
	34
	35
	36
	37
	38
	39
	40
	Sammelmappe2.pdf
	33
	34
	35
	36
	37
	38
	39
	40
	42
	43
	44
	45
	46
	47
	48
	49
	50
	51
	52
	53
	54
	55
	56
	57
	58
	59
	60
	61
	62
	63
	64
	65
	66
	67
	68
	69
	70
	71
	72
	73
	74
	75
	76
	77
	78
	79
	80
	81
	82
	83
	84
	85
	86
	87
	88
	89
	90
	91
	92
	93
	94
	95
	96
	97
	98
	99
	100
	101
	102
	103
	104
	105
	106
	107
	108
	109
	110
	111
	112
	113
	114
	115
	116
	117
	118
	119
	120
	121
	122
	123
	124
	125
	126
	127
	128
	129
	130
	131
	132
	133
	134
	135
	136
	137
	138
	139
	140
	141
	142
	143
	144
	145
	146
	147
	148
	149
	150
	151
	152
	153
	154
	155
	156
	157
	158
	159
	160
	161
	162
	163
	164
	165
	166
	167
	168
	169
	170
	171
	172

	Sammelmappe3.pdf
	173
	174
	175
	176
	177
	178
	179
	180
	181
	182
	183
	184
	185
	186
	187
	188
	189
	190
	191
	192
	193
	194
	195
	196
	197
	198
	199
	200
	201
	202
	203
	204
	205
	206
	207
	208
	209
	210
	211
	212
	213
	214
	215
	216
	217
	218
	219
	220
	221
	222
	223
	224
	225
	226
	227
	228
	229
	230
	231
	232
	233
	234
	235
	236
	237
	238
	239
	240
	241
	242
	243
	244
	245
	246
	247
	248
	249
	250
	251
	252
	253
	254
	255
	256
	257
	258
	259
	260
	261
	262
	263
	264
	265
	266
	267
	268
	269
	270
	271
	272
	273
	274
	275
	276
	277
	278
	279
	280
	281
	282
	283
	284
	285
	286
	287
	288
	289
	290
	291
	292
	293
	294
	295
	296
	297
	298
	299
	300
	301
	302
	303
	304
	305
	306
	307
	308
	309
	310
	311
	312
	313
	314
	315
	316
	317
	318
	319
	320
	321
	322
	324
	325
	326
	327
	328
	329
	330


