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ESCAPE FROM THE DEEP
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(Reprinted by kind perm ssion of the Editor, FACEPLATE)

The USS NUCLEARFI SH has just surfaced off the coast of New Engl and and begun
her transit of Long |sland Sound, making her way toward the submarine base at
G oton, Connecticut. Her patrol at an end, she now faces what has historically
becone t he nost frequent setting for a subnmarine accident. |n the busy shi pping
I ane, the NUCLEARFI SH i s accidental ly rammed by a nerchant ship headed for the
open sea. She sinks and cones to rest in 120 feet of water.

The Subnmarine Rescue Ship HAWK s dispatched to assist the downed subnari ne.
Underwat er communi cati ons bet ween the submarine and the rescue ship indicate
t hat bl owi ng bal | ast wi || not rai se t he NUCLEARFI SHand t hat her severe st arboard
list will not allowthe McCann Rescue chanber or the Deep Subnergence Rescue
Vessel to mate with her escape hatch. Deep-sea divers fromthe HAXK enter the
water to investigate and have confirmed the report.

Al t hough the preceding is a hypothetical situation, history has proven that it
has happened, and that it may happen again. Large ships oftenfail toidentify
the small sil houette of a submarine and, thinking it is a highly nanoeuvrabl e
smal| craft, fail to avoid it.

The staff at the Escape Trai ni ng Tank at t he US Naval Submari ne School in Groton,
Connecticut, knows that crews will be able to safely exit from stricken
submarines i ke the nucl earfish and be returnedto port - they have trai ned every
US Navy subrmarine crewin the individual Free-Breathing Buoyant Escape Met hod
of Subnari ne Escape.

Escape net hods have been taught at the tank since 1930. A need existed then,
as it does now, for training submarine crews in nethods of escape in the event
that all other methods of rescue fail or are deemed inpossible.

Wien Subrarine School students arrive at the escape tank, they change into
swi nmi ng trunks and go directly to a cl assroomwhere they are given instruction
inthe use of the Steinke Hood. This device protects the escapees head and face
fromthe water, allow ng hi mto breathe easier, alleviate his apprehensi on, and
reduce the incidence of air enbolism

Upon conpletion of the classroom phase, the students enter the tank and
denonstrate that they can safely and expeditiously nake an escape from50 feet
through a lock or hatch sinmilar to those on submarines.

The St ei nke Hood provi des a rate of ascent of 425 feet per m nute. Because air
embolismis a very real factor at this rate, the student is observed closely
t hroughout his training in the water. The student is also instructed in the
proper operation of the escape hatch, or l ock. Nitrogen narcosis andair enbolism
are cumul ative effects of exposure to pressure, and too much tine spent in
preparing the escape hatch can be as damagi ng to the escapee as i nproper use
of the hood.

Once t he student | eaves the 50-foot | ock (or any of the shall ower | ocks) during

hi s course of training, heis always within reach of aninstructor ready to stop
his ascent and pull himinto a safety | ock should he fail to exhale properly
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or experience trouble. |If the student should be afflicted with air enbolism
a diving corpsman on continuous duty during tank operation stands ready to
initiate nedical treatnent with a reconpression chanber | ocated at the top of
t he tank.

The individual nethod of subrmarine escape has been used in the past and is
credited wi th savi ng hundreds of |ives. The ot her met hods i n use are: The McCann
Rescue Chanber, a cable-controlled escape | ock carried by rescue vessels; and
t he Deep Subnergence Rescue Vessel (DSRV), a nobil e escape | ock carried by the
nost nodern rescue vessels.

| mprovenent in escape nethods were pronpted by the sinking of submarines F-4
in 1915, the S-51 in 1925, and the S-4 in 1927. These disasters led to the
devel opnent of the McCann Rescue Chanber nenti oned above, and t he Monmsen Lung,
whi ch was successfully used in 200 feet of water of f Key West, Florida, in 1929.
Thi s device was a vast inprovenent over the Siebe-Corman apparatus devel oped
in 1914. But, the Modmsen Lung had an ascent rate of only 25 feet per mnute
and provided no protection for the escapee’s head, thus making all but
experi enced swi nmers apprehensive and the potential for air enbolismgreat.

In 1956, the “bl ow and-go” net hod of escape was devi sed. The escapee was still
conpl et el y exposed to t he wat er and exhal ed conti nuously during the ascent. The
met hod was tested in the open sea in 302 feet of water from the submarine
ARCHERFI SH of f Key West in 1958. It increased the rate of ascent in excess of
400 feet per mnute through the water using a life jacket with 46 pounds, of
positive buoyancy and relief valves for air expansion. It was a mjor step
f or war d.

In 1960, Lieutenant Steinke, Oficer-in-Charge of the Escape Training Tank,
devel oped a devi ce whi ch protected the head and face fromthe water. The Stei nke
Hood was successfully tested in the open sea in 1961 in 309 feet of water from
the USS BALLAO again off Key West. The hood remains the primary method of
i ndi vi dual submari ne escape and has suffici ent buoyancy to carry several people
safely to the surface. The “Dbl ow and-go” nmethod is an acceptabl e back-up
t echni que shoul d sonet hi ng happen to the hood itself.

The escape training tank’s primary mssion is to teach escape procedures.
However, over the years its mssion has been expanded to include scuba
instruction for the Submari ne Force. On a space-avail abl e basi s, Marine Corps,
Coast Guard and Arny personnel are al so gi ven scuba training, alongwith sel ected
| aw enf orcenment personnel.

The t ank and st af f have t he capability of training8,500individualsinsubnmarine
escape each year. The instruction staff is made up of two diving officers, one
master diver, three medical deep-sea diving technicians, and 23 qualified
di vers. Each nmust undergo an arduous qualification period after reporting for
duty. It takes an average of six nmonths for a diver to becone qualified as an
instructor ineverythingfromsystens and cl assroomi nstruction, to actual water
station practice. The diving at the escape tank is unique inthat the majority
of dives nade are breath-hold dives at depths of 25 to 50 feet.

The escape tank mai ntai ns two reconpressi on chanbers: a doubl e-1ock al um ni um
and triple-lock steel chanber. Their primary function is to performstandard
pressure testing for Submari ne School students, conduct oxygen tol erance tests
for diving candi dates and hyperbaric treatnent for | ocal diving operations and
escape training. The chanbers also constitute the primary treatment facility
for diving casualties in the New England area. The escape training tank is
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supported actively by doctors from the Naval Subrmarine Medical Research
Laboratory and mai ntains |liaison with the National Guard, Arny, Air-Sea Rescue
and State | aw enforcenent agencies in the event that evacuation or treatnent
of diving casualties is required. This arrangenent provides patients with a
speci al i zed staff of diving nmedical officers, along with the conpl ete support
of the Naval Subrmarine Medical Center and its hyperbaric facilities.

The history of the escape tank has not been all snmooth sailing. In 1969, the
el evator shaft experienced a fire that required the conbined efforts of the
submari ne base and nmuni ci pal fire departnents to extinguish. In 1977, the tank
was given its first major overhaul, a task requiring 13 nonths to conplete.
During this period, the 135 foot tower, enpty and acting |like a gigantic sail,
was threatened by adverse weat her and extrenely high gusts of wind. However,
all turned out well, and as a final step of the overhaul, insulation and siding
were added to the side of the tank to pronote.

The escapetrainingtank officially startedtraini ng students againinJuly 1978,
but only after a thorough instructor training period. Just six hours after
receipt of formal systens certification, the staff commenced hyperbaric
treatment on a civilian diving casualty. The tank has been in full operation
ever since.

* * *x % * *x % * * *

OPERATI ON PANTYHOSE continued from page 41

For the actual experinment, we | ocked four volunteers (one fermale) in the inner
| ock of the Draeger chamber, with 3000-litre volune, supplied themw th an O
noni t or and a batch of Draeger COp sniffer tubes, andleft it up tothe pantyhose
array to do its bit. To provide for netabolic O requirenents, | naintained
a constant flowof 2.5 1itres per mnute of oxygen, which perfectly kept their
at nosphere at 21 percent throughout the procedure. Both CO and O | evel s were
det ermi ned i nsi de t he chanber at 15 mi nuteintervals, andrecorded outside, while
I mai ntai ned nore or | ess constant visual and voice contact with our subjects.

As you m ght guess, Morgan Wlls and | were a bit edgy at first, since the CO
levelsinthissituationcouldbeexpectedtoriseat arate of 0.82%every fifteen
m nutes, which gives little leeway. Still, we had plenty of safeguards, so we
started the show on tine.

Both Morgan and | were a little stunned when the first 15 nmi nutes readi ng cane
out at a fat 1.5 percent, and rose quickly thereafter to 2.25 percent. Still,
we had sone faith in the system and stuck to our guns. Sure enough, as chanber
hum dity commenced to rise, the gall opi ng sl ope si mered down, and after al nost
t hree hours stayed steady between 2.75 and 3.0 percent. By this tinme, we had
al ready desi gned the Mark Il pantyhose scrubber, capabl e of 75%efficiency, so
we cal | ed t he ganme and r el eased our vol unt eers, nonethe worse for the experience.
Tonmorrow the MK I will be nade up, sealed in plastic bags, and duly installed
in the PTC

| mprovi sed, and at-the-scene experinmental work is fascinating. I find it
instills a sense of confidence in the aquanauts as well.
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