[t was treacherous hard work,
depending on technology

that was barely good enough
to make 1t possible
R . ) Left: Nearby boats hurry to the
BY KENNETH L) ACRERMAN rescue of the stricken Dregon
in an 1886 Currior & Ives
prink. Right: Diving gear of the
type worn by Bill Dwyer, with
copper helmet, rubberized

canvas suit, lead weights, and
leat-soled boots,

58 INVENTION & TECHNOLOGY - SPRING [944




HE STEAM TUG #OLLED GENTLY 0N THE Nokt i
Atlantic swells, It was a chilly April
morning in 1886, Bill Dwyer sat on deck
and donned the moder deep-sea-div-
ing dress of his day: copper helmet con-
nected by a rubber abr hose to a hamd-
cranked pump; brass-and-rubber suit
sealed o ihe hebmel and garnished with lead weights hung
aver the hack and chest; and beavy lead-welghted boats to
fet him walk, not swim, on the sea floor—more than 150
pounds of gear in all, not counting the many fathoms of
hose and rope,

Weeks earlior the 520ont hivury Cunard steamer Chregon
had coliided with a schooner and sunk in T30 feel of water
20 miles south of Fire Island, off the south shore of Long
Istandd, New York. Miraculously, none of the 845 passengers
and crew perished in the disaster; all were rescued by a
prissieeg Cerman steamer, Now a team of divers had comae to
try Lo rescue the cargo.

Even today the deepawater salvage of an offshore wreck
can be dilficuli, A century ayo i was mind-boggling, Yet
civers like B Dwyer were perfonning these remarkable
exploits almost routinely by the mld-1880s, Dwyer's expe-
riences that day on {he Crvegon dramatlze the dangers that
these undersea ploncers faced,

Modern “scuba” {an acronyin for “seli-contained under-
water breathing apparatus®™) dates to the 1940s, but reliable
helmeted, surface-conneeted diving began In IB19, when
Augustus Slebe, a German-born British inventor, pateni-
edd the firs! system to supply a diver with a continoous
fteow oof alr from a pamp on the surface. Siebe borrowed his
idea from diving bells, the undersea marvels of the seven-
{eenth and eighteenth centuries. Since the 1780s divers
had known how 1o supply these bells, which were sulb-
merged oper end down Lo trap abr inside amnd were large
enough for a passenger ar two, with fresh alr from a band-
eranked pump on the surface via a hose.

Siebe replaced the bell with a helmet around the div-
er's head, In his first version, the helinet was open at the
battarn, whth alr pressure keeplng the water oul. An ok
proved version used a helmet sealed to a suit with vents at
the waist ta let excess air eseape (the "oper” suit). Finally,
by (837, Siebe produced a sult with a valve on the holmet
that a diver could open or close to control the alr pressure
inside {the “closcd” suit), Sicbe proved what his inven-
tion could do between 134 and 1837 hy repeatedly sending
his parfuer, Charles Deane, sixty-five feet down o the bot-
tom of England's Splthed Harbor in an open suit, Deane
was able to recover about thirty cannon from the wreck of
the Royer! George, whiclt had sunk 6fty vears earlicr, Soon
the British Admlralty gave divers a featured role in its
sulvage operations; wearing closed suits, they were able to
cynantite what was left of the Royal Gearge's wreck.

Andl soon the demand for divers’ services went far be-
youd the mititary. Britain lved by its shipping, and the
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maritime lndustry needed betier ways Lo recover lost car-
yoes, repair damaged halls, and ivestigate insurance clabis,
Builders needed better ways lo lay underwater founda-
Lions (or briddes, tuinels, and seawalls. Within a few yoars,
scores of divers b Britaln and around the world were mak-
ing & bving al this new trade. Diving salvage shops soon daot-
ted the waterfvont adleys around American ports like Key
Wesl, Boxion, and New York,

Siche's system was already much improved by Bill Dwy-
er's time, but diving in the 1880s was still a far cry from
diving today. The men who donned “diving armor” andd
flung 1ife amd lHmb beneath the waves with primitive
technology and limited science required a rare breed of
colrage, smarts, composure,

hose and line carefully, Dwyer found his way down to the
Chregon by following a line hooked nto the wreck, now
known as the down Line, Along the way he conlrolled his
Buayiwmey by adjusting an exhanst valve in his helinet, By
closing the valve, he collected air Inside the helmet and suit,
adding buoyancy-—=as with 2 modern dry suit, A gurgling
sound echoed in Its helmel with each adjustiment.

The gear of the 18804 had s tricky featuves, and a L)
fool dive had special danpgers. In rough seas the rocking
ship could pull tiwe Heline up and down. i the diver in his
bulky gear tost hold of the down e, the fifeline could
yank im dike o yo-yo or swing him like a pendulun. H he
leanend {oo far sideways, abr could rush up his legs, turning
him upside down-—a danger-

and physical strenglh, Bil)
Dwyer was one of perhaps
five dozen professlonal sal-
vage divers ln America in
1486 and & ten-year veleran
in the trade,

hen Dwyer
was ready to
enter the wa-

Y ¢ ter on that
April morning, he told his
"tender," or assistant, to
scerew the thick glass plate
over his lace, making his div-
ing helmoet abrtight, From
then on Dwyer could breathe
ody pumped abr, As he low-
ered himself down a metal
ladder from the boat, he
beard the “pah . . . pah . .,
palt” of the pump and felt
gentie pulfs of cool, machipe-

ous position from which it
would be almaost impossible
o right himself,

Also, while modorn scuba
lanks provide air pressurcs
of 3,000 pounds per square
inch (psiy or more, wine-
teenth-century hand-crankoed
pumps generaled {op pres-
sures of barcly 200 psj-—
even with no leaks and two
stroqid men pumplng full
specd—and usualtly far less,
Without todays densnd reg-
ulators, which automatically
adjust the alv pressure with
changing depth, I88ls divers
had to eope constantly with
too much air—Dblowing up
their suits like halloons-—--or
too iittle.

Upon reaching thirty ov
forty feet, Dwyer coulid feel

]

oif-smetling air by his nose,

the welght of the waler on

A second helmet opening
puffed air by his vars.

Nineteenth-century diving
wis a beain effort, A diver below needed wl feast three top-
side mates: two 1o crank the air puimp and a tender to
handle his air hose and lifeline (a simple rope altached to
the diver's walst), Divees used these lines to communicate
from betow with agreed-upon signals. & tug o the air hose
coukd mean “more air”; o tug on the lifeline coukd mean
“OKRS or "bring me up.”

Upon hitting the cold witer, Dwyer must have shivered.
His diving suit had thin rubber gloves better suited tor
the Caribbean than the North Atlanlic. Under the suit he
wore leggings, wools, and the emblematic red diver’s hat
publed down aver Bils eurs,

Though his diving suil imade Iim bulky on the surface,
wyer Telt graceful ance subimerged. He descencded slowly
through the layers of green acean ag lus Lender let out the

A contemporary engraving shows a diver, possihly Dwyer himself,
and kls assistants during salvage operations on tie Oregorn.

his body start to exceed the
pressure of the air coming
into his helmet. This made
hls sudt compress around him, sl each breath became a
striggle. He signaled for the men to pump harder, which
would solve the problem until he descended a bit farther
amdl the pressure became anbalanced again. Then he would
have Lo signal yet again for more pressure. By the Hime he
reached minety of ane hundred feet the airffow ramalned
anemic no malter bow hard the men on the surface worked
their pump.

Pivers in the 1880s knew about the cripphng eflecls of
catsson disease—"the bends.” They had seen the bends
paralyze and kil men working in pressurized chambers
taying the foundation for the Brooklyn Bridee, amony oth-
er places, Divers knew that briefer stays underwater and
stower ascents decreased the danger, Paul Berl, a Froneh
sciontist, had already theorized in 1878 that the prablem
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invohved Conypressed gases salurating
Doy tssues, But reliable dive tables
and firm diagnosis of decompression
sickness would not be avallable {or
iirather thirly yoars. Dwyer knew he
had o limit his dive on the Oreon (o
twenty minakes o be sale, but he
could net say exactly why,

The cargo Dhwyer was salvaging that
day consisted of wooden crales from
the ship’s hold containing valuabie
itenms, inciwding personal effects of
the passengers, hisurance companies
would |ray Dwyer to salvage then. To

It s hard 1o imagihne just how snor-
tal Bitt Dwyer miist have felt at that
moment, standing at the botton of
the ocean, alone with the fishes, With
his lifeline snagged, he could not sig-
nal abwowve for help. With bis air hose
cul, hie would suflocate In minutes.
I addition, while divieg helmels by
the 18805 had safety valves to keep
them frane B with water i the air
hose feaked ar disconnected, 1he sys-
term was ot perfectly sealed, Dwyer
kaew that the pressure instide his
hedmaet waould diminist as the renvadn-

raise the crates, Dwyer wonld take one
at a time, secure it o oa lilt line Irom
above, signal the ship, and then get
himsel out of the way, Stenm-powered shipbaard engines
would do the hoisting, {(Stemn power was not used Lo pamp
air bevause ils speed could not be controlled easily. )

When he reached the Cregon's deck, Dwyer's first proh-
lem was to fod his way around, He had memorized the
ship’s Tavouwy, but no rellable underwater electrle lamps
or fares existed vel. He could see anly by the dim natural
fight as he Jooked out throueh Bis helmet’s three alass
windowes, When walking about the ship, evenowith weight-
eil Boots, Dwyer had 1o Tean (ar forward agaitest the water
to move ahead, In oppaging currents, he had to palt him-
sell along a wall or rail. Inside the derior roomns and cargo
holds, he groped in near-total darkness. navigating by
touch while crawling an his hands and knees, hoping nof to
foul fuig Hines.

Pwyer reached the cargo area and located the wooden
crates. Working quickly, he lastencd several of them ta Hit
lines, and each in turn was putled ap through an overhesd
hateh, The phiysical labor was draining, and it was made
wirrse by the weak airllow inte his helmet, Then, as now,
the combination of cold, dark, tatigue, Hmited dexterity, and
swhward gear was a sure recipe lor trouble.

e Wl kept to his job, He vonnected a ling from
L e shin o yel another of the Targe cargo crates
Y and signaled for the hoist. But as the crate be-
gan ta rise, Phwyer noliced his own lines rising

tod, Loeking tp, he saw st his air hasend [Heline were
touled, wrapped arcund wr overhead metal beam that was
tangled i the i line connected to the orate. They all were
heing deagued upward,

As the Hoos putied tan, they started drageing Dwyer as
well, He dared not resist. He altowed bis body fo e putled
Intsely ndong, oping o avold dmmnaging his gear.

Seconds [ater his alr hose snapped. His Heline remained
stuck, tangled in the metn beam,

As e broken adr hoge dangled just [oor or five feel
above his head, Dwyer fumped to grab i but could barely
{1 his weighted shaes from the ship's deck,

A 1313 demonstralion of diving procedures
includes telephones among the equipment.

ing air leaked out. He woelit showly
be crushed as the growing reladive
weight of water on his body tried
to press him inlg the relative vacuum inside the hebmet.
Blood woubd rushito bis head at increasing pressure until
it kitled hine

What to do?

An emergency out-olair ascent? This procedure, taught
loday to every novics scuba diver as part of qualilving for
a basic cortification, simply wonld not have worked with
I880s gear. On a shallower dive, with his sir hose stifl oon-
neeted, Bwyer could have dropped his chest and back
woehghts, eut his Hicline, lot aiv A1 his suil, and Roated 4o the
surfaces-—a slow, awloward process, but possible. But at
one huntdred feet with air cut off, there was o way.

Haring atr with another diver? Even if there had

Been one, and 1E Dwyer could have reachetd him,

there was no way to pass aiv hoses hetween hel-

mets, Dwyer coudd e fiftle bul wait, 1ry to keep
s wits, and bope for help o Tds orew o the sorface,
Dive operations in the [B80s had strict rudes for surface
erews while divers were down, The tender had o coneen-
trate fully on the lines o sense any signal [rom below, No
horseplay was allowed.

Bill Dwyers tender, standing on the boat abowve, muast
have noticed something odd aboat e latest plece of cargo.
He saw a rush of bubbles hit the surface, maybe from a
hese break or muaybe just from Dhwyer's adjusting his hel-
met. The lfeline sucddenly Became taut, SHL a good tender
icd 1ot pall & diver up prematurely hut wailed for a signal.

When the cargo reached the surface, revealing the rup-
turedl air hose, thers was e longer any doubt, Dwyer's
tender reacted instantly. He called {or hebp o a flash ev-
eryone on hoard grabbed the Vifeline and began holsting,

Bili wyer was fucky, i bis Tifeline had been cnt Loo, he
wotld Taeve Deen marconed, with no way to pull o up be-
sidles gending another diver dowsn By then he would have
suffocated, In this case, after a short strugggle, the lifeline
broke free of e beam iwas tangled in, and the crew began
frulbings it ire vard by yard,

Prever, at the bottom, felt a saddern, violent tag araund
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his walsl. Rising throuph the water toward daytighl, gasping
at the stale air inside his hedmel, he lell the pressure on hig
body and inside his head start to ease. His every instinct
may have screamed to Kok and hght toward the siface
and fresh alr, but Dwyer hiud nio power over tha situatbon,
He could vise no faster than his crew could pull bl up,

Finatly bis helmet roke water. His mates quickly reached
over Lhe side of the boat, grabbed D, and polled Rim in.
Fiesl thing, s tender unscrewed the glass window over
Dweyver's face to let fresh alr i Dwyer took several deep,
hungry breaths, His face must Bave been an ugly stght,
the pressure Inside His head causing bloodshot eyes,
bloody nose, and ruddy cheeks. But the worse dangers
werre mare subtie: caisson disease and embotism.

~ ot fully understanding what caused the hends,
dhive erews in the 1880s eould only guess at the
right freatment, Higlepressare chambers exlst-

I ed to keep underwater tunnel workers from
getting the hends, but ey were ol used lor divers until
awieh daler, Instead, the {avored cure was to throw the
civer iImmediately Into a tub of very hot water, This was une
fortunate, since heat makes gases come out of solution,
hetghteniag, not lessening, the risk of the bends. [f pain
Beian, they wandd put the diver into a tub of ice, All told,
it sounded more [ke torture thas treatment,

Bil) Dhwyer suffered no embaolism from his ascent thi day,
ne hends, and no serious burns from his hot bath, His
{ace healed slowly. But the trauma of near death did nat end
lis sabvage carcer, Dwyer contihaed work on the Oregaon
and hecame aowell-known figure in nineteenth-cenfury div-
ing. In 1BY8, when the L5 hatileship Maine sank from an
explosion i1 Havana Harbor, Dwyer was one of a handful
of dhivers hived by the US, Navy to examine the wreck to
deteriine whether the Spanish had sunk her.

Despite the dangers dramatized by experlences like
that of Bill Pwyer, iard-hat diving Qourished, Beyond tra-
ditfenal shipping, constructor, and military work, a new
profession, treasuve hunting, emeryged as freelance boat
capiains began scouring the floors of the seven seas [or
lost wold or cargo from centuries of previously uareach-
ihle shipwrecks, A {ew hardy souls even plunged the
tepths stinply for the pleasure of experiencing the under-
waler reahin,

The need Tor divers to go deeper, slay tonger, and work
better below pressed technology forward, Within a decade
after 81 Dwyer's incldent on the Oregon, new helmets
catie o the mavkel eqguipped with telephones so divers
boocounld speak directly to thelr tercters on the sarface. Beclrie
vnderwaler Hahis soan clminated the dangers of groplng in
the darkness, In 1898 Lows Bowtan, a French zoolngist,
peblished the first underwater photographs—nmurky Black
and-white images of seaweed and rocks,

Even the dreaded “"haiuds® retreated belore seience, Do
Johi Scott Haldane ted a 1907 British Admirvalty commission
iy developing the first tables telling divers how to explove

A modery diver at the Oregonr wrech wears a reoprene rubber suit and breathel

depths of up to 210 fecl without risking haviag nitrogen bub-
hles form I thelr bodies upon ascent, The secref? Limiting
dive times and making staged intermediate stops on route
bo the surface. Decomnpression chamboers soon allowed
divers with bends symptoms ta be artificiatly returned to
high-pressure conditions, lforcing mitrogen bubbles back
it solution, The pressure could then be decreased slow-
Iy as the diver sat in a warm, dry cocoon, Decompression
sickness remaing a danger even today, but with tables and
computer programs based on Haldane’s worl, the Diggest
cause of hends today is diver error.,

{ Jie biggest danger facing Bill Bwyer's genera-
tkon of divers, though, could not be solved with-
aut cutting the umbilical cord to the surface
and allowing med o swim free and unfettered
Hke the fist around e, The ldea for modern scuba, In
which divers carry air i portable high-pressure cylinders
aceessed through demand mouthpieces or regulators, is
hardly new, Two Frenchimen in the 18608 bullt a primitlve
seubaddilke system, which hules Vorne upgraded and sup-
phied 1o Captain Nemo for his cxploits abroad the Neautr
hs i Trtenty Thowsand Leagues Under the Sea. But the
est high-pressure tanks at the time held ondy alout 700 st
of air-~harely enough for a few iminutes of hreathing at
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depth, This made the idea bnpractical.

By the 184905 Stebe, Gorman & Company-—the firm found-
etl by Augustus Stebe—produced its own setf-contained
hard-hat “dress”™ for commercial divers. It was destyned
to resemnble whal Bill Dwyer had worn on the Oregort—cop-
per helmet, welghted boots, rubber suit—but it had one key
difference. Instead of & hose attached to an air pump o e
surface, the diver carried a backpack wilth three small met-
al tanks, One of these hetd alkaline filters to remove car-
bon dioxide from exhaled air; the other two contained oxy-
den-eneiched air. As the diver breathed underwaler, the sys-
tam vecycled hiks breath, freshened with alr from the tanks
fwltich also counteracted the water pressure on the oulside
of the suit),

Divers ated these contraptions alid wore them only for
onerous jobs Hike penetrating flooded caves or tunnels.
The air tasted stale and became unbreathable atter bharely
an hour, At depths of Just Gty leet, the small airfoxygen
tanks bhecame useless for equalizing pressures; divers also
risked the convalsions and blackowls cansed by oxyuen
taxicity,

Warst of all, they hated the salation. Walking the sea floor
in these heavy, weighied suits, divers had no tie o the
no lifeline 1o signal 1o a tender above, no way for
friends and mates to veact in a crisis, Instead of the Bouiliar

surface

“pati.. . pah ... pah” of the aly pumyp, they beard only the
sound of their own bubbles,

The real breakthrough came in 19403, when Jacques Cous-
teaw, then a young French naval offlicer, and Emile Gagnan,
an industrinl engineer, itted a high-pressure air tank with
a demand regulator, which allowed the diver to breathe
at will from a machine strapped to his back—the agqualung.

By the 19408 high-pressure eylinders could store air at
well above 2,230 pst, Demand regulators designed {or gas-
powered engines were easily adapted to sapplying a human
breath, Causteau’s agqualung freed divers not only {rom
their air link to the surface but also from the weighted
shioes, butky helmets, and clumsy outlits thal made them
immobile under the sea,

ommerclal divers stifl use hard-hal gear for spe-

cial conditions, such as ultradeep descents,

when they need Lo communicale with the sur-

face, breathe spectal mixtures of gases, or carey
speclal equipment hookups, With the agualung and modern
scuha, any reasonably fit person ean share the adventure
andd heauty of the onderwater world. Recreational divers
today number in the millions worldwide, Diving resorts
dot the Caribbean and tropical seas; charter boats carry
thousands of enthuslasts every day to dive spots in coastal
walers from Californta Lo Florlda to North Carollna to New
Jersey. BEvery yvear diving accldents become rarer,

But the nineteestlscentury diving ploneers lelt a spe-
cial legacy of adventure and courage that still lavors the
spart of underwater exploration. The story of Bill Dwyer's
narrow escape from the Oregon became tegend among
the wharves and allevs of the New Yark wateriront, To-
day, more than a hundred years later, any certified spart
diver can travel baclk aver thig historical road and dive
the wreck of the Oregon from any number of charter boats.
Maodern divers find it a prime hunting grownd {or lohsters
and artifacts,

The biggest surprise on diving the Cregon today is not the
case or convepience of making the descent with modern
gear, In fact, even using the best updo-date equipment--
high-quality wet or dry suits, dive computers, "pony bot-
tles,” or double tanks—the Oregon is still & demanding
dive recommended for experienced divers, Tackling its
hundred-plus-{foot depths, lmited visibillly, cold waler,
and olten rough sceas requires carelud planning and physical
stamina, making it a satisfving chalienge.

Rather, the surprise is that Bill Dwyer and his mates
were able to make the dive at all with the hand-cranked
pungs, rubber hoses, and copper helmets of their day,
What the divers of a century ago lackedt in knowledge and
equipment, they made up in guts, %*

Keenneth T Ackerman s manager of the TISDAS Fedoral Crop
lstrance Corporadion, a longtime diver and certified dive
master, and awthor of The Gold Ring: Jim Fisk, Jay Gowdd, and
“Riek Fitefery” TSR {Doedd, Mead, TH3R)L
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