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From The Preaident

The 225 members of the Naval Submarine League
who attanded our first annual Symposium made this
a8 truly meaningful and useful event. The primary
purpose of the day of talks and discussion was to
provide an educatiopal forum on submarine mattera
== gentered wselnly around the direction to be
taken in developing a new attack submarine. Not
only do the Sysposium apeakera rate ocur sincere
thanks for thair excellent and candid
presentations; but Admiral Jack Williams, the
Banquet speaker, should also be cited for his sage
gdvice and special brand of humor which made this
a great occasion. Later, our Beard of Directors
set May 1, 1984 for the next such affair.

From the comments recelved, I feel we were
provided a good base for expanding our thinking
about today's submarine problems and challenges.
hdditionally, I welcome suggestions from our
members wWhich can help me steer the right course
to beat serve the nesds of our expanding
membarahip.

As of 1 June, 1984 the League had 857 members.
This is 1127 short of the 1984 goal by 1 January,
1984, So far we're golng great guns ‘toward
meeting this goal -- which appears to make the
Submarine League wsell sustaining from then on.
But it"s going to reguire your effort and support
to get there.

Having recelved several queries conoerning the
Haval Submarine League's goals and objectives, 1
would 1iat (though they have not ye&t Dbeen
formalized):

o To create an inforsed membarahip which can
impart ita knowledge about submarine mattera to
the public (including the Congress) so0 as to
astrengthen the U.5. Submarine Force in 1its
national securlty posture,
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o To establish a dialogue on submarine
matters amongat the League's membership, drawing
on thelr past experiencea, corporate memory and
knowledge of submarine technology and operations,
ko strengthen our pational strateglc posture for
war,

¢ To further the art of submarining,

o To wuss the perapectives and wisdom of
submarinars =-- which has been developed cover a
apan of more than half a century -- Eo halp
formulate national policy regarding the future of
submarines, and

o To renew and strengthen the [raternal ties
between those who are wvitally interesated 1in
gubmarines and submarining.

ODur f[irst annual Financial Report, for the
year ending 31 HMarch, 1983, shows cash aaseta of
$11,296.15 and no 1liabilities. S0 we're
financially asound a3 we pursue these basic
objectives.

The wvalue of the Submarine Service to the
national defense posture grows daily. Therefore
we must be prepared to relay our knowledge and
beliefa to others who ahould be kept abreaat of
the expanding capabilities of submarines and
thelr increasing number of missions. All in all,
the Haval Submarine League; I feel, 13 indeed
naaded by this country of ours.

Shannon

Editor's Hotes
The objectives of the Submarine League which

our Presldent has outlined emphaalze the
importance of the dialogue oreated i1in this
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Submarine Review. Getting submariners to document
their ideas is not a simple matter, however. Yet,
if the League ia to prove useful, its members must
overcome a long-held hablt of reticence and take
part in this exchange of ideas -=- [or the benelfit
of all. Again; I would repeat that your expressed
goncerns regarding asubmarines and asubmariners,
both past and present, will coreate a far clearer
undaratanding of submarine mattera for all. And
it will lead to ecloser tiea between the active
duty profesalonals and those on the outside as
well as increase the level of understanding of
apecific submarine problems.

This edition oresponds to the heightened
interest in Arctic submarine operationa expreased
by the CHD == submariner, Admiral James Watkins.
The probable use of the Arctic sea-lce environment
as & bastion for Soviet ballistic misaile
submarines has become increasingly evident -—— and
alarming. The article herein on the emerging
Soviet submarine technologies would indicate that
thelr 55BNz are also likely to be protected by
titanius-hulled Alfa submarines -- an additional
concern for U.3. ASH foreces which rely heavily on
the new 6B8-class submarine. With this growing
Soviet threat, the need for a better combat system
in the next attack submarine becomes evident, and
hence the conceptual direction being taken by
today's submarine foree in developing SUBACs
bacomes & neceasary clue to the character of
future S3Ha. And, the I1dea that the primary
weapon for this pext 535N should have & driving
affect on its design creates a oconcept to be
considered.

The article on submarine aviakion uses
historical experience to challenge League thinking
about the possibilities of airplane-carrying
submarines, Since the Falklanda War showsd Lhe
eriticality of far ranging ASW aircraft to miasile
defenae of a fleet, this article leads opne to
ploture a Soviet submarine which could launch a
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Harrier-type aircraft against our key, early
warning aystem [for groups of surface ahips. The
5=34 submarina saga 13 another record from the
past that tells a good story with a few lessona
thrown in.

Quite a few League members have indicated that
chey would write for the Review, but aseem to be
waiting for things to write about. Hopafully,
the material in the first two issues will suggest
subjects which would ba of great interest to our
memberahip. For example: war patrol experiences
with lessona for today's operationa; why do the
Soviets build exclusively double=hulled
submarines while the U.3. bullds single-hulled
ones; is it worthwhile bullding & small, very
fast nuclear sub for today's kind of ses warflare
and how might it be put together? In the previous
Review, an artliole suggested "Missile Boat or
Torpedo Beoat™ how would they differ in design or
how would a U.S. submarine fight a group of
coordinated, osutually-protected enemy submarines?
A recent Proceedings article suggests ways to
improve the officer personnel situation on board
today's 0.5. submarines. What are "our" ideas on
this? Many of our members are experts in some of
these areas and can write knowledgeably and
ereatively about them. 3o, reread the objectives
of our League and help develop a submarine
dialogue through the Review which will be useful
to 8ll its memberal

ARTIC SUBMARINE WARFARE

In an informal interview with newamen on 19
May 1983, Admiral James D. Watkins publically
articulated for tha first time the U.5. Havy's
strong new intereat in the atrategio opportunity
and threat posed by U.S. and Soviet submarine



operations under the Arctic Ocean ice. In a
carefully worded but frank discussion he
acknowledged that the Navy is "putting increased
emphasis® on under Llce operations to counter the
Patrong interesat™ of the Soviets 1in having their
submarines there.

The CHO'as asignificant comments may algnal a
ahift in the focus of both U.S5. and Soviet paval
atrategy to the Arctle Ocean which like a frozen
Mediterranean separates the Easst from the West at
the top of the world. The naval power that can
control the depths beneath the ice cover of this
cantral northern ocean will establish a dominant
atrategic position that can count heavily in both
deterring war and terminating it on favorable
terms ir it beginz. It is unlortunate that the
traditional mnaval mercator perspective of the
world and posaibly & misreading of Soviet naval
atrategy linked with other organizational [actors
prevented us [rom using the foundation of our
ploneering nuclear submarine under loce operations
to secure the Arctie Ocean in the 1960"'a. Now we
Are apparently engaged inm a scrambling technical
and tactical developmental race with the Soviets
to fill an Arctic mnaval strateglc wvacuum. The
winner will have gained leverage that will be
virtually impossible for the loser to offset at
any costk in other maritime areas. 0il not
withstanding, it ocould be plausibly argued that
naval control eof the Arctic Ocean i3 worth more
than control of the Indian Ocean with the South
Atlantic and South Pacific thrown in.

Firat, let's look at what the Arctic seans to
the Soviets. The technological transformation by
nuclear power of the Arctic icecap from a barrier
to a potential acceas route has made Rusaia more
vulnerable than at any time in ita history. Both
Tasarist and Soviet security policy has been
directed to building & buffer around the Rusaian
homeland. This buffer policy has been succeaaful.
The approaches to the Great Hussian economic,



political, and emotional core of the Soviet Union
are blocked by satellite astates, distance and
maritime chokepolnts. A 3ingle unbuffered
exception is the 8,000 mile long Soviet Arctic
maritime frontier. In April, the edge of the
Marginal Sea Ice Zone of the Arctic Ocean i3 less
than 300 milea from the Kola Peninsula. Hany of
the things the Sovietas wvalue moat are directly

axposad to asubmarine seapower projected [rom the
Arctic.

During the past 110 years, a 3Soviet naval
atrategy has emergad Ethat 1ia keyed to the
protection of its 3SSBN force in homewater ocean
bastions near and under the ice; which Admiral
Watkins noktes is "a beautiful place to hide.®
Soviet HNavy general purpose [orces have two
interlocking primary missiona. One is to enaure
the asurvivability and flexible readinesa of thair
55N forece to launch nuclear strikes; the other
iz to defend the Soviet homeland from attack from
the 3ses. Both of these ocompatible missiona
requira Soviet sea control of & alzeables portion
ofthe Arctic Ocean. In many case, about two-
thirds of the Soviet Navy general purpose forces
and perhaps eventually all of 1its 55BHNs will
operate in peacetime and Cight in wartime near or
under the Arctic ice.

In an intereating aside, Admiral Watkins by
saying "...if there are forces up Iin that area of
the world, we'd better know how to [Cight them,®
seens to have made reference to atrategic ASW.
Such words alao seem to put to bed the nalve idea
that holding the Soviet 53BN force at risk 1is
destabilizing. Indeed a ecrediblle 0.3, wartime
capability to attrit Soviet 3SBN'a could ba a
convincing deterrent to war.

The implicationa of a possible Soviet shift of
Soviet S35BN forward patrol areas to the deep
Laurentian basin on the Canadian aide of the
North Pole muat be consldered. The unusually
highmiasile deck fresboard of the TYPHDON olass
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SSBN may indicate that it can aurface through the
ice and immediately send as many as 420 npuclear
warheads on expresa routes into the SAC bases and
pissile fields of the interior of the United
States — without a pause to clear blocka of ice
from its missiles tube doora. SLEM'a launched from
forward Arctic patrel areas would give as little
or less warning as those launched From the current
exposed YANEEE patrel areas off the U.5. coasts.
The use of forward polar basin patrol areas would
end the requirement [or YANKEE copen ccean translta
and make them available to strike theater targets
from protected 3Sovliet homewaters. Additionally,
if the Soviets wished to off-set NATO deployment
of Perahing II misallea to Europe; the Soviet use
of polar basin patrol areas, with thelr shortened
missile arca finto the North American "heartland,™
would be omuech lesa provocative than Soviet
placement of miasilea in Cuba.

Control of the Arctic Ocean, cn the cther hand,
may mean more o the United States than L1t would
to the Soviet Union. It would firmly anchor a
forward naval astrategy on HATO's MNorthern Flank.
And, in addition te denying havens and patrol
areas to Soviet 33BNs there are other advantages
that would accrue to the U.S. from Arctic naval
dominance.

Acoess to the Soviet Homeland

The polar lee offera 8 direckt, covered
submarine route to the Soviet homeland. Balllaties
and cruise misaile arcs to the wvitala of the USSR
are short from the Arctie Ocean. The advantagea
of & seabased power presence directly adjacent to
the Soviet Unlon as a politieslly and militarily
more [lexible adjiunct to our NATO land presence 1s
epparent.

KHeutralization of the Soviet Northern Fleesb

Two=thirds of the Soviet Navy's offenaive power
iz concentrated 1m the Soviet Northern Fleet and
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in wartime would be held close to the Soviet
Suprens High Command'a veak in northern
homewatears. This "fleet in being® made up of
55BNs and supporting general purpoas forces ia
vulnerable to U.5. Havy 53Ha, scme of which ecould
use polar approach routea to the HNorthern Fleet
operating area. Early and wvigorous attrition of
the Soviet Northern Fleet would: (1) downgrade
it as a factor in war termination negotliations,
{2) limit damege to the United States and ita
allies in the event of escalation to nuclear war,
and (3) open the way for the projection of the
full range of naval power, including the uase of
Carrier Battle Groupa, againat the Soviet Unlon--
gt & juncture in a war when It would be most
effective.

Forcing the Scviet Northern Fleet to cover the
edge of the polar ice in the Barenta Sea would
extend itz defensive perimeter and exacerbate its
force 8llocation problems, particularly for
modern SSH@. This; in turn; would ease HATO
penetration through the Greenland-Iceland-Norway
Eap.

Preasura from the Arctic on the [lank of the
Soviet MHorthern Fleet and its Kola bases would
deter or help check any 3oviet offenaive Iinkto
northern Horway. If HATO can remaln solidly
gnchored in Norway the asecurity of Iceland;, the
keystone of our North Atlantic naval atrategy,
will be virtually assured. Arctic nawval preasure
would also divert Soviet submarines from an anti-
SLOC misaion whose importance may be increasing
once agaln with apparent Soviet preparationa for
a protracted, all-conventional war option.

In summary, U.5. naval dominance of the Arotlic
is a solid foundation for operations Cthat can
lock the Soviet Horthern Fleet into a defenalve
poaturs, neutralize it, and eventually unravel
and destroy it as an effective fighting force.

Perhapa the biggeat payoff of an Arctlc
oriented U.S. submarine offensive against the



Soviet Havy would be psychological. An immediate
submarine counterforce caspaign agalnat the most
important element of Soviet seapower == the
Horthern Fleet == in its own homewaters would have
an eaxoellent chance of highly wviaible success.
This could have a potent effect on a Soviet Navy
that has neither a tradition of wictory nor a
position of leaderahip in the military hierarchy.

In a8 sense, under-lice operations will serve as
28 force multiplier for the U.5. submarine [orce.
Soviet diesel submarines make up a significant
percentage of their ocombat power and can be =B
formidable adversary, particularly in their
homewatera. Their newar boats have demonstrated
impressive endurance on battery power. But their
ultimate dependence wupon the atmosphere [for
propulsion prevents them from operating in the
polar basins and much of the Arotlc coastal waters
most of the year. This causes a welcome reduction
in Soviet submarine players under the 1ece,
although diesel submarines might remain a lethal
factor in ice-edge ambush positioms.

As another bonus, under=1ce oparational
capability ia a useful hedge againat any
unexpected Soviet technical breakthrough i

nonacoustic detection of submarines. Moat
nonacoustic submarine signatures are blocked or
attenuated by ica. I some hypothetical

nonacoustic seansor made the oceans transparent,
the ilce would probably atill remain suffTiclently
opague to conceal submarines.

In apite of the ploneering under-lce voyages of
HAUTILUS, SEATE, SEADRAGON, and perhaps moat of
the 63T clasa; much of the existing base of U.S.
Haval technology may be lnappropriate for warfare
in the Arctic. Current U.5. submarines and their
weapona and sensors were deslgned for deep water
open ocean oparationa with little If any attention
to under-ices capability. Some technological areas
where there are serious shortfalls as well as
promiaing opportunities are described below.



Submarine Weapons

The under-ice effectiveness of submarine
weapons designed for open ocean use 1is highly
suspect. The comblnation of ice cover and
shallow water, often encountered in the Arctie,
is a moat difficult environment for acoustie
homing torpedoes. U.5. ability to fight under
the ice now hinges almoat entirely om how wall
the MK4E torpedo worka in the that demanding
environment . Any attempt to execut® an Arotic
submarine strategy without A reliable under-ioe
torpado ia a waste of time and livea.

Now more than ever the outoome of encounters
batween submarines is driven by  weapon
effectiveness. Torpedo launch 1s a rare event
that culminatea hundreds of hoursa of search and
usually many hours of tracking. Ssubmarine wva.
submarine oombats are; in Admiral Gorshkov's
words, a "battle of the [irat salvo." When a
U.5: submarine launches a torpedo its initial
gignificant acoustic advantage over a Soviet
adversary dissolves, it 1s then subject to an
immediate snap-shot counterattack from a fully
alerted Soviet submarine. The exchange ratlo in
Arectic submarine wa. submarine torpedo combat is
thus likely to be much lower than is presently
estimated. The premium placed on the relative
gquietness and superior long rangs passive sonar
detection of U.B. attack submarines is
considerably lesssnad in Arctic watera. In
situations where long range detections usually
lead to short range attacks, axchange ratios may
approximate those of the AIMVAL/ACEVAL alr oombat
exarcises. Kill ratiocs in theae exarcises werse
much less than anticipated for the more
sophisticated platform with thalr suparicr
detection capability. If extensive under-=ice
tests reveal that the MEAE 1s not highly
aeffective, a program should be initiated at once
to develop a suitabla Arctic torpedo. It may be

neceasary to sacrifice guidance sophistication
for reliability.
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The current wvertical launching ayatem (VLS)
program to put TOMAHAWK launchers in the 668 olaas
will significantly increass 33N Arctic firepower.
But larger missile/torpedc tubes than the 21-inch
varlety are indicated for future submarinesa. A
good big missile/torpedo i1a better than a good
little misslle/torpedo. The Sovlets understand
this trulam and we should too.

Aratio Mine Warfaras

Under-ice mine warfare 13 a little explored
topic. The prevailing missatch between nminalayer
and mineswesper is nowhere greater tham in the
Argtie. Currently there 1s no technigue to deal
With mines planted under the ice. There,; they
remain & menace until they elther olalm a victim
or wear out. The mining of Soviet S3BN under-ice
patrol areas and transit routes is a high-leverage
ASW option. It depends, however, upon the
davelopment of asuitable Arctic minea and mining
techniquea. CAPTOR with ita MK 46 paylecad may not
be very satisfactory In this environment.

Arctic Surveillance

As Admiral Watkins obaerved, the Arctic is "a
whole new ball game." There are two gulte
different acoustic regimes in the Arotlc. Asbient
nolas i3 low in the deep polar basins -- partly
bacause of the abaence of shipping. Rooustie
propagation 1s excellent, particularly at the very
low frequencies aasociated with submarine blade
rate topals. In contrast, the Marginal Sea Ice
Ione has a high ambient nolse level caused by ice
breakup and movement and, 1ln some areas, 1t has
the propagaticon problems inherent to ahallow
watera. There also may be unusual temperature and
salinity gradienta in Arctlic waters because of the
layer of lce at the surface.

Hard-wired acouatic surveillance syastems may be
impractical to place and maintain in the grinding
ice environment . However, concepta for
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self-contained line and three-dimenaional arrays
that may be air dropped for self-penetration
through the lce or planted by submarines are
premising. Such arrays could be radio linked via
satellite or through high altitude unmanned
vehicle syatems. It would take only & relatively
few arrays to maintain adegquate survelllance of
the quiet, deep polar basins. In the asa-ice
zone, the use of surface ship towed arrays to
look under the edge of the lece may be useful.

Submarines lying motionless in narrow leads of
open water between rough, hummocky Arctic ice are
difficult targets to detect acoustically,
visually, or by radar. This phenomena should be
investigated from both the ASH and pro-submarine
parapactive.

Submarine Comsunications

Submarine communicationa have always been
difficult in the trying physical and electro-
magnetic environment of the Arctie. Long range
communications with our submarines im the Aretie
are a requiresent. Some technigues, such 23 the
usa of a tralling-wire antenpa, may not be
practical for a submarine submerged beneath the
ios. Interestingly, the pre-Cambrian granites
most suitable for extremely-low-frequency (ELF)
antenna fields wunderlies most of the Soviet
Union, Canada, Morway, and Alaska surrounding the
Arotic Ocean. Relatively small and highly
survivable ELF transmission syatems for low data
rate communications to deeply submerged
submarines in the Arctic could be quickly and
cheaply constructed on the shores of tha Arotic
baain.

Submarine Detection of Alraraflk

Submarines surfaced in the Arctic iece should
passivaly detect non-emitting Soviet aircraft st
longer ranges than the submarine can be counter-
datected by the aireraft. Acousties in air may
be one approach to winning this passive sensor
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duel, aleng with the reducktion of relevant
submarine aignatures. An encapaulated, leave-
behind anbi-aircralt missile such &3 the
developmental SIAM (self-initiated anti-aireraft
missile) might be  wsaful for a submarine
submerging in a polynya under aircraft pressure.

Ioe Hardening

All Cirst=1line SSNa muat be ice<hardened for
Araotic operationa. The desirability of deaigning
& capability intoc S53BNs for surfacing through the
ioe for an immediate launch of misailes npneeds to
ba evaluated.

Sumpary

The U.3. submarine force tactlos which are well
suited for a deep water, open occean scenarico might
ba lesas usable in the Arotic. The time haa come
for & rigorous series of new Big Daddy type
exercises banchmarked to under-ice operations and
shallow sea-ice waters and should ineclude the
penetration of barriers comprised of several
diesel submarines operating togather. Haval
domination of the i1lce covered reaches of the
Aroetic Ocean would give a vwery significant
strategic advantage to either the United States or
the Soviet Upnion. An unhindered use of the Arctic
polar basina by one Havy would also dangerously
affect the atrategic balance. Conversely, the
Arotic provides 2 new axis for the leveraged
projection of U.S5. seapower agalnat the Soviek
Navy and other elementa of national power that are
valued highly by the Sovieta. A U.5. Havy Arectlc
of fensive strategy 1s a prectical option that
needs to ba set in place.

Hamlin Caldwell
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EMERGING SOVIET SUBMARINE TECHNOLOGIES

Tha appearance of three new Eypes of Soviet
nuclear submarines -- the Typhoon, Oscar and Alfas
== Aindicate by thelr characteristics certain
special capablilities which ashould impact on U.S.
war planning. In addition, there are other new
Soviet technologles which should affect U.S.
concepts for naval war.

Unlike the Soviets, the U.S5. has continued to
build, since the Hautilus, a same kind of
submarine — a nuclear aubmarine designed
basically for a single mission, either as an SSBN
for the strategic mission or as an SSN for the
antisubmarine miasion. The Sovieta, on the other
hand, have responded with a wide wariety of
submarines -- both nuclear and conventional --for
a wide wvariety of Jjoba. Their approach ia
towards a total submerged-flest concept where
aoordinated operationas with other unita, whether
air, surface or subsurface, are emphasized.

By examining the charscteristics of the new
Sovliet psubmarines as well a3 other supporting
technologles; some Jjudgements aa to the probable
oparational uae of thess submarines can be made.

THE TYPHOON

This new, 25,000-ton ballistic wissile
submarine, carrying twenty 3S-N-203 of owver 5,000
miles range; was firat consldered to be either a
btargaining chip in SALT talks or Just a huge
submarine, bullt "in mindless imitation™ of the
Us8:. Trident -- and necessarily bigger,
ragardless. Had the Typhoon, however, been meant
as a bargaining chip againat tha 28-SLEM Trident
submarine, it would have been built with 30 to U0
SLEMs crammed aboard. Trylng to Jjust be bigger
seems even slllier. The Typhoon, however, 1z a
fast {over 30 knots) double hulled submarine, and
is exceedingly tough with a reported spacing of
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over 4 metera between outer and innear hulla. Its
lack of exposed propallera alsoc suggeats that
stern ochasing torpedoas would not tend to damage
it seriously. More logiecally, then, tha Typhoon,
if operated shallow and protected by a similarly
tough submarine (the Alfa), seems to be a
particularly good Soviet answer for the strategic
missicn, & ballistic miasile submarine which is
aurvivable in "puclear™ war. A3 such, a force of
Typhoona can be a [leat-in=being to politically
influence the outcome of a " puclear® war ==
whether atrategle or one confined to the use of
tactical nuclear wWeapons. Such a force == as
poatulated in Soviet writings --= oould threaten
strategic strikes againat an enemy's homeland
which would be so unecceptable to the enemy as to
cause the Soviets to win the war.

THE ALFA

As suggested above, the Alfa seema well
designed to protect a force of Typhoona in nuclear
war. Its great coat for the titanium hull and the
many difficulties titanium causes in [abrication
agem Juatifiable only if the Alfa helpa to ensure
the Soviet'a higheat priority naval mission -- the
atrategle bombardment of ahore objectives. The
Alfa's titapium hull, while giving the Alfa more
than a thousand meter depth capabllity, alsoc makes
the Alfa capable of withatanding tremendous shock
effecta from nuclear blasts. The Alfa's wery high
speed of more than 43 knots plus its well designed
characteristics for shallow operations indicate
that its great oobility ocan minimize Gthe
effectiveness of tactieal nuelear ASH weapons.
(The radius of destruction of an underwater
puclear blast is least againat submarines near the
surface.) The Alfa's titanium hull makes it
virtually impervious to MAD (magnetic anomaly
detection) gear -- carried by airborne units. Its
double-hull deaign with long low conning tower
appears eaxcellent to reduce tha detectabla
hydrodynamic wave effect on the surface of the
ocean, which might be produced by a ashallow
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running submarine. And ita infrared signature at
the surface of the occean ia likely to be redoced
through less disturbance of surrounding watera.
Additionally, with low planes deep under ita bow
it has proved highly stable when operating
radically at periscope depth and is & nolay
submarine only at very high speeds. Armed with a
quiet, long range wire-guided pasaive torpedo it
becomes an effective deatroyer of enemy surface
warship threats against Soviet S3BNs. And, if
operated at low speeds and closely coordinated
with other submarines, is likely to even provide
a8 significant level of antisubmarine protection
for 33BNs.

THE OSCAR

This double-hulled Soviet submarine is truly a
modern "battleship” with its 28 big-warhead, long
range (250 milea), antiship 853-H-19a of several
mach npumbers of speed; in vertical launching
tubes which can be fired submperged, and itas 32-
torpede load. At about 14,000 ton=, it is far
larger than any other 33N, and 1ts guesstimated
120,000 shaft bhorsepower should make it capable
of apeeds well Iin excess of 30 knots. With more
than two maters diatance between 1ts outer and
inner hulls it should be virtually impervious to
light-warhead, air launched antisubmarine
weapons, and with its high mobility 1t should be
able to either eavade hbeavyweight torpedoea or
prevent them from hitting effectively. The Oscar
thus appears to ba an antli battle group
submarine, which ocan saturate the group's
defenses in a near simultanecus attack with a
rapldly fired salvo of 24 misailes from a great
distance. (Firing all available misailes in a
single salvo 1is consistent with the Soviet's
"firat salvo" dootrine.} At very high speed, the
Oscar could then go to deep subsergence and cloae
the malin units of the battle group through tha
hole blasted in the defenses of 1ta misaile
targets. In a short time, the Oscar would be in
a position for torpedo attack againat unita of
lagser speed. Then, by fFiring passive, quiet
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torpedoes, it would make attacks which ecould not
be properly evaded. The Soviets evidently realize
that torpedoes sink carriers more efficlently than
missiles.

THE CHARLIE

The latest Charlie with 1ts submerged launch
capability of the 35-H-9, 60-mile antiship misaile
and its 2Y-torpedo load, make this under 30 knots,
relatively alow submarine, & major threat Lo
eonvoys -- the missiles to take cut the escorts,
the torpedoes to sink the merchant shipa.

OTHER TECHNOLOGIES

The latest Soviet submaripes exhibit a marked
reduction in thelr radiated noise; making them
less susceptible to very long range detection.
This sound quieting plus a2 marked awarenszas of
operating means to reduce detectability from
radiated nolse, and a practice through geood long
range submarged ooasunisationa of
coordinated/combined operations with other nolaler
units (which provide a masking effect), develop an
ASYW threat of a new disension. The wvery thick
anechoic coating on the hulls of moat of the
Soviet submarines (of several inochea) not only
greatly reduces active asound ranging off such a
coated hull but alse cuts down markedly the
terminal acquiaition range of a torpedo's active
sonar. Thia very effective torpedo countermeasure
by itaslf, may force U.5. submarines into closer
firing ranges to insure more preclse locating of
Soviet submarines or 1t  might Torce U.3.
submarines to go active before F[iring -- thus
disoloaing an attack.

The [rCrequent Soviet submarine uvse of active
sonar in combined ASW operations; with one unit
active whila othera are pasasive, ahould have a
significant impact on U.5. atrategies.

What thess techniquea suggeat 1is thes high
likelihood of one U.S. submarine having to
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attack aseveral Soviet submarinea supported by
gther wunits - rather than a one-on-one
situation.

The Soviet conventlonal submarine Tango
appears to have carried diesel-eleatric
technoleogy to an advanced atate. With up Lo
eight days submerged endurance on the battary
being evidenced and with tankage for about
20,000 miles on the diessls, these modarn Fleat
boats, carrying long rangs, wire-guided torpedoas
or a mine balt of 80 mines pose a threat which
can't be ignored as merely being a coastal one.
The latast Kilos appear to be particularly
deaigned for mine laying, carrying an exterior
mine belt which lends itself to quiet launching
of mines wlthowt a surge and with more aimple
compensation. In fact, the Soviets very large
force of about 200 conventional submarines, which
includes 60 Foxtrota, and the expectation that
they will be used in coordinated operations with
other subparines and surface ships, oust be
seriocusly regarded.

Some of the new technologies must be gpuessad
at. The photographed protuberance near the atern
of the Victor III submarines asems to indicate a
usa of linear arrays. Means to reduce drag and
the aubmarine's hydrodynamic flow-wave asem to be
ldentifiable from ploturea of wvarioua Soviet
submarine types. Thera is also some evidence of
unconvantional propulaion ayatems belng used.
The possibility, then, of Soviet submarines
having a burat speed capablllty =- like cuttlng
in the alter burpers on an aircraft -- should not
be ignored.

THE IMPACT OF THESE SUBMARINE TECHNOLDGIES

The 0.5. forward submarine barrier strategy is
apparently being faced with, instead of a one-on-
one typs of anoounter with a transiting Soviat
submarine, a more likely engagement with =a
combined force im tranasit. This would probably
involve a force of air, surface and several
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subsurface units in coordinated movement through a
barrler area.

The U.S. strategy for protecting battle groups
against Soviet mlasile attack, asilmilarly needs
reappraisal with the advent of the Oscar
submarine. The Soviet's long range missile threat
has been assumed to come basically from land based
aireraft. An "outer air battle" response has thua
been predicated. But the Oscar poasea a perhaps
more critical "outer submarine battle" response
requirement; since the Oacar is likely to launch
mlssiles with a far greater element of surpriae
than that obtained with land based alr.

The U.5, strategy Tor insuring control of the
seas ls particularly at prisk with the Soviet
development of coambined/coordinated operationa
{including submarinea) for overdhelming a sea
control group's defenses with a near aimultanecus
missile attack from a warlety of launching
platforms in widely diverae positiona.

And Tinally, scme of the new Soviet submarine
technologles e¢learly point towards a Soviet
readiness to engage 1in tactical npuclear war at
sga, and to win such & war bacauvas their
submarines are designed to survive in the nuclear
environment.

PHOENIX

(A recent news item tells of a2 small Soviet
nuclear submarine in the range of about 2000 tons
which has Jjust been launched and which is guessed
to make over 50 knota. Ed)

SUBACS - THE SUBMARINE ADVANCED COMBAT SYSTEM

The submarine community haa begun development
of & new combat system, the Submarine Advanced
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Combat Systam. SUBACS will ba tha immediate
succeasor to today's AN/BOQ-5 sopar and ME 117
fire control systema. It will eventually
encompass the entire oombat aystem including
alectronle warfare, exterior communications, and
navigation aystems.

SUBACS 1is being deaigned as a2 total syatem
from the atart, rather than as a family of
separately designed, locaely interfaced
subsystems as we have bullt in the paat. SUBACS
usas distributed microprocesaocrs linked together
by digital data buses to provide a degres of
reliability and growth capacity not poasible with
today's syatems. This comprehensive approach
will esnable SUBACS to support the new sensors and
weapons wWe nead to atay abreast of the threat
throughout the life of the shipa.

As the Havy develops new weapona and improvea
sensora to counter the improving Soviet aubmarine
threat and accommodate new attack submarine
misaions such a3 astrike warfare, the demands [or
computar capaclty are growing rapidly. Today's
combat aystems, already near the practical limits
of thelr computer capacity, were not designed for
expandability.

Each new weapon, esach new sensor, and sach new
mission elsoc inoreases the amount of information
tha submarine orew must digest in order to [ight
tha battle. Thia information must be sorted and
presanted to the submarine commander in a form
which supports rapld decislon-making in combat.
Today's information load already taxes the
papacity of the crews using today's methods. For
the future, more oomputer asalstance will be
neaded.

Additicn of new capebilities 13 expenaive and
cannot continue indeafinitely in today's aystems.
Whera thay require @major woodifications or
wholesale replacement to accommodate growth,
SUBACS can grow by adding hardware and software
building bloocks. When & change is needed, a
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component ocanm be unplugged and replaced by
anokther, or one added, with minimum disturbance to
the reat of the aystem.

Just as tha central computer design limitas
growth, so does space for new hardware in the 688
Clasa. This will be solved in SUBACS by the use
of new space-saving microelectronica and denas
electronle packaging technology. This appreoach 1is
expacted to recover over 400 square feet of deck
space [rom the present combat system. Through
SUBACS, computer reserves will be doubled; with a
twenty peércent bullt-in growth potential.

SUBACS wWill inorease combak systen
af fectivenaas by improving ovarall systes
reliability and availability. Today's combat
syastems are sompewhat like series electrical
glrcuita == the lailure of a single component can
put the entire system down. SUBACS, however, is
more 1like a parallel olroult where i one
cogpopent falls, the repaipder continue to
operate. Today's combat »systema also contain
componenta which were deaigned in the mid-60s.
SUBACS will capture the lateat technology amd will
be amenable to technology insertion. Its ecircuit
cards will accommodate embedment of wvery high
speed integrated clrcults which are in the early
atages of development.

Reliability ecan ba improved conalderably with
the more modern deaign inhersnt in SUBACS — which
expects to achieve a 99.5 percent availability
through redundaney in ita distributed processing
aystem. The key benafit from these improvementa
will be an extremely low probability of failure
during critical phases of combat.

Life-oycle costs for SUBACS will be
considerably less than for today's systems.
SUBACS will reduce investment and ownership coats
ailgnificantly Gthrough techniquea such aa syatem-
wide parts commopality, modularized software,
reductions in the pumber of types of power
supplies and functional modules used, logistics
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standardization, fewer equipment roundations and
less cabling. For example, the number of unique
parts in SUBACE 1a being reduced by a factor of
three ccmpared to today's aystems; the aystem
containe 28 fewer cabinets, and requires 15,000
feet leas cable. The ayatem will alac require
less operator maintenance and will permit a 40
percent reduction in training ocosts through
rating conaclidation.

Coata to upgrade software are expected to drop
through the use of a more efficlent ocomputer
language; modularized software, and the use of
Havy standard computera such as the AN/UYE-48 and
the Enhanced Modular 3ignal Processor. SUBACES is
also being designed to absorb the next generation
of technology without major modiflications — &
seriocus deficliency of today's combat system.

SUBAGS will enter the fleet in three atages.
Each builds cn the previous cne in a preplanned
panner leading to Ethe full system In the third
stage. This phased introduction gata
lmprovementa into the fleet as they are ready
without walting until all are completed. It alao
spreada the technological risk over Gtime 30
experience 13 gained with one improvement beflore
the next is introduced.

SUBACS Baaic, the firat phase, will emphasize
introduction of badly neaded acouatic
improvements which take advantage of aystema now
in development. Advanced sonar systems linked by
high speed digital data buses will be inatalled
with only mincr modifications to the flre control
system. This phase of the preplanned product
improvement plan seta internal ship arrangements
and establishes the overall syatem architecture
a0 the full system can be backfitted on the first
ships at minimum coat. SUBACE A, the second
phase, will make major operability Iimprovements,
incorporate the fire control function into the
integrated system architecture, and introduce the
Enhanced Modular Signal Processor.



SUBACS B, the third phase, will add an improved
sonar sulte. SUBACS B will alae introduce the
integrated comsunication =yatem and an expanded
electronic warfare support measures sulte. SUBACS
will use a land-based teat site which will be used
for configuration management, software
maintenance, and Iindependent werification and
validation testing. Each phase of SUBACS will be
teated at sea aboard a dedicated 35N asalgned to
the subparine development sguadren before it
enters the fleet, Shipa which recelved SUBACS
Basic and A will get the full SUBACE B backfit in
their [irst overhaul.

SUBACS will be 1lnatalled in all new conatruction
S8Ha beginning with 33N 751. It will alao be the
combat system for any clasas of 33Ha bullt as a
follow-on to the 6B8s. It ia being deaigned to
maintain the gqualitative combat advantage which
U.3. attack asubmarines presently enjoy and muat
preserve I we are to compete with an ever-
improving Coe who cubtnumbera ua.

CAPTAIN G.H. EANADY, JR. USH

WEAPOMS AND THE NEW ATTACKE SUBHARINE

The  history of undersea warfare weapon
development leads to two basiec conclusicna: the
weapona developed for the attack asubmarine have
suffered from serious deficienciea in numbers,
elfectiveness and reliability in the operational
environment,; while the weapons developed for the
strategic ballistic submarine have been
satisflactory in all reapecta.

Ik followa thean that an examination of the two
paths wused in the development of different
submarine wveapons produces reasons why the two
paths ended in such disparate results. Such an
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analysis shows that in the ocase of ballistie
misaslles, the optimum missile characteriatica
ware determined. Then the missile was sized out
and the platform dealgned to complement the
weapon. Incompatibilities between the ballistic
weapon and its submarine platform were identified
and compromises made. The compromises usually
favored the weapon even at the coat of platform
effectiveness. As a result of this
straightforward approach, the deterrent walue of
the strategic submarine syatem 1s referred to in
terms of the weapon used — ths mmber of
warheads that ecan be brought to bear on certailn
targets, the maximem pange and accuracy, the
econfidepnce inherent to weapon wuse and the
vulnerability of the saystem Iincluding the
misaile.

In ocontraat, the faat attack submarine weapon
syatem is described in terma of platform

parameters — l.e., submarine speed, depth,
radiated noiss levela, and performance relative
to similar forelgn submarines. The

charaoteristics of the attack submarine's weapons
== her torpedoes -- as to tubes for launching and
targets available are evidently secondary to the
importance of platform capabilities. Design
compromises between the platform and the weapon
favor the platform rather than the weapon. This
is exemplified by the reduction from 10 launch
tubeas over the vyears to § launch tubes, the
placing of tubes well back from the bow, the lack
of emergency wodes [lor launching weapons and the
atatic number of loadout torpedoes == while the
size of the asubmarine platform was more than

tripling.

An analyslas is thus needed to determlne what
platfora characteristics beat complement
antisubmarine or antiship WEapon
characteristics == whether torpedo or missile --
to produce the moat efficient use of ouwr
submarines for the destruction of enemy surface
and submarine f[orces. The efficienocy of the
attack submarine should then be sessured against
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targets and the olroumstances under which they
would be taken under attack.

The ME39, the Flrst wire-gulded torpedo was teo
alow to be used operationally and hence was
dropped in favor of the HMHE3T. But the ME3T
evantually proved too alow for the newer Soviet
submarines. A dual-platform torpedo was then
called for, mainly to save monay -- but also on
the premise that a submarine's torpedo is little
different than a torpedo used by a surface ship.
Actually the MK48 was designed to meet the
criteria of an over=the-aide launch by a surface
ship. The target would be aware of the launch,
therafore the torpedo need not be ocovert. But it
required high apeed to catch an alerted target,
which Iin many cases would 1immediately activate
torpedo countermeasures. In my Bu Ord job in the
early sixties we pushed the EX10 for antisubmarine
use =-- not recognizing that enemy surface ships
would be poasible targets. At that time, the
Soviet surface fleet was 1little to be worried
about. But i1ts submarine force of over 300 unita
was. Thua, making the MEYB a dual-purpose torpedo
= gsecondarily to asink surface shipa == didn't
seem oritical. But as the MEUB was developed in
the late '60s, it became apparent that while the
weapon was optimized for asubmarine targeta it waa
bound to suffer in effectivenesa againat a Navy
with efficient surface warship targets. And while
it was being designed to be eaffectively uaed
primarily by surface aships, the covert, moblle
character of the nuclear submarine presented such
a different aset of ocharacteristica as to make
affective compromises bebtween the weapon and ths
vastly different types of platforms almost
imposaible. It seesad than that the best anawer
was to develop the MENE for purely submarine use.
Although only submarinea now use the MEAB torpedo,
it wasn't ao deaigned. Indications wera that
another type of torpedo ahould be developed f[or
surface ship targets when they became a wvalid
threat.

It is not apparent that kthe characteriatica of
the nuclear attack submarine has in any way been
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driven by the MKUE torpedo. Today's asubmarines
are little different than the nuclear submarines
which used the MEIT torpedo.

Because there zeema bto be little relationshlp
between the present torpedo deslgn and the deaign
of the platform which employs it, new torpedo
characteristics should be responaive to ‘the
anavera for comparable gquestiona that resulted in
the successful marriage of weapon and platform in
the Trident program.

The queations which need asking sappear to
include:

a. What are the wmajor surface and submarine
targets which have to be diastingulshed for wespon
planning purposes?

b. What are the numbera of targeta of each
type which will exist when the weapon I1a
operational?

c. Whak ia the probablility of target
countermeasure efforts and their poasible
effectiveness estimate?

d, What is the ilmportance of warhead slze to
the type of targets to be destroyed? (The great
distance between ocuter and inner hulls of recent
Soviet submarines highlighta this point.)

g. What is the type of terminal homing versus
the sophistication of the target?

f. What 4is the optimum attack range for
various elasses of tergeta?

B+ What i3 the tradeoff with missiles as a
result of the theae factora?

h. What technolgoy la avallable now or in the

near [futura to meet the desired characteristiaos
of a torpedo lor the next decade?
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i. What is the eatimated guantity of torpedoes
required by the attack submarine foree -— Lthe
stockplile, based on an expenditure prate which
raflects the hardness of modern targets and the
wastage on false or inappropriate targeta?

The answer Eto queastiona 1invelving these
elements should result in identifylng thoae weapon
characteristics and the numbera to destroy or
immobilize a target population whieh needs to be
wall defined.

Whareas the S5SBH and its SLBM were evolved [rom
analysea similar to the foregoing and resulted in
a platform which complements a weapon designed to
beat destroy a aspecific target complex, Gthe
nuclear attack submarine which 13 optimized for
detection and classification of targets rather
than for destroying them will probably require
changes to ascommodate a new torpedo for the '90a
that is responsive to the factors just noted.

The f[oregoing questions have been addreased in
depth in the pasat, but not within the lramework of
a platform/weapon ayastem analyais comparable Eo
that employed in the development of the strategic
submarine/missile ayaten.

The Falkland Ialands War demonatrated how an
inflexible straight-running, short-ranges, loud
torpedo can have a platform, the nuclear submarine
Conqueror, which with ita great ocovertness and
high mobility complemented the torpedo's
shortecomings. Conversely, the guiet, long range,
wire-guided Tigerlfish torpedo which was also on
board the Congueror, i uaed agalnat s high speed
submarine would require a platform of great
oovertnesa and mobility like Congueror. What is
suggeated by this Falkland's experience is that
the nuclear submarine can normally attain a highly
favorable attack position against a surface
target, thus allowing use of torpedoes far simpler
and less costly than the present MKUE torpedo.
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Past torpedo war time experience shows thak:
there was a critical shortage of wWeaponz at the
start of each oconflict; there were critical
failures of suppozedly well tested wital
components, l.e., exploders and depth control
mechaniams; and korpedoes were not rapidly
produced under wartime conditions.

An awarsness of torpede history plus a good
underatanding of the important elementa in
deriving a concept for a torpede leada to: an
underatanding of how the asubmarine platform can
be designed to optimize the alflectivanesa of its
weapon; a recognition of the futility of
developing a4 dual-purposs weapon, a good
definition of a single-purpoae antiship torpedo
and & differant single-purpose anti-submarine
torpado; and Finally, that cospakible
platform/weapon ayatema lead €o leas coakly
soluticns for the deatruction of the total
targets available to attack subparines.

At present, there is great Iinterest im the
direction to be taken for the next attack
submarine. If one starta with a concept for a
besat weapon -- whether it be torpedo or misaile
== [or the next S55H; and reflects thoss attack
submarine characteristics which make the weapon
most efficient; then thae U0.3. is certain to
continue itas dominance of the undereas and
surface areas of the worlda oceans.

R.C. GILLETTE

LOSS OF THE THRESHER

(On the 20th Anniversary of the Thresher's
loas, a memorial ceremony was held at New London,
Connecticut. RAdm. Brad Mooney, Jr., the
Oceanographer of the Havy and a pguest apeaker,
recalls his experiences (as digested here) on
that day 4inm April 1963 when the news was
broadoast that Thresher had sunk in 8400 feet of
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water. For Brad; repembering that event was
partioularly graphie since 16 montha after the
Thresher's loss, he was aboard the bathyscaph
Trieste JI whén Threésher's hull was first
discovered on the ocean's bottoa. A New York
Times editordial on April 13, 1363, noted that
Thresher "was the lead ship of a clasa to run
allent; run deep and run fast -- faster and deapar
than any submarine of the past." And, Viece Adm.
Ron Thunman in a message for the memorial ceresony
noted the legacy derived from this tragic loasa.
"Our boats are safer, and tougher today and our
progeduraes are better copnstructed and more
carefully crafted.” - Editor)

Remarks of Rear Admiral J.B. Moomey, Jr., at the
Memorial Service for the 20th Anniversary of

Thrasher's loas

"I want to share some very pearaonal memcries
with you today which are intimately linked to the
loas we remember at this 20th anniversary memorial
sarvice. Thia iz a personal witnesaing of the
outpouring of genuine concern and ahock, as
experlenced not only by myaelf but others I came
in contact with immpediately after the Thresher was
lpat.

"I was Executive Offiecar of the Sea Hobin when
she arrived in Monace for the Eaater holiday in
1963. When the Sixth Flest Staff notified ua of
Thresher's lozsa, I rushad to the Flagship at
Villafranche, France, to see if my [ather was on
the Thresher's =ailing list, =since he was an
engineer at the Portamouth Naval Shipyard and
often rode the boats on thelr =sea trials.
Although I was relieved to learn he was not
aboard, many of my close friends were on Chat
liat. My return to Monaco that evening was marked
with a profound senses of loss and sadness. Later,
I toock a long walk by myaelfl, along the asawall to
collect my thoughts and try to dispel the fesling
of gloca which weighted me down. Then I noted
that the flag over the palace on the hill had been
lowered to half-mast. It was a first revelation
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of the spontanecus outpouring of griel and
sympathy by many okhers -- who were not part of
the U.5. submarine service.

"The Ffirst peraon to share my loss was Ed
Link, the inventor of the Link Trainer for
aviators. He spotted me on the seawall and asked
=2 to come aboard his small ship and have a ocup
of colfee and "talk about it." His ahip, which
was moored alongside the seawall, was supporting
the diving operations he wazs conduckting in the
Mediterranean. Subsequently I discovered that he
flew to the U.5. ‘the next day to serve on the
technical adviasory committes which would
determine how to aesarch for the Thresher. On the
Following day, I met Winaton Churchill's personal
bodyguard who arranged a visit with Sir Winaten
at his residence in the Hotel de Paria. In a
briel wviait, 3Sir Winaton expressed hia sympathy
and condolences for all Americans who experienced
this loas, as well as his paracnal sense of shock
and sadneas at hearing the news.

"On the Saturday belore Easter, we conducted a
meworial service aboard the Sea Hobin for the
crew of the Thresher. Thousands of European
people gathered con the pler to join us in tha
ceremony == their heads bowed. -Sarah Churchill
represented her father. The Colonel of the
Falace GCuard represented Prince Halnier and
Princess Grace. David WNiven and his wile
attended. From all, there was an overwhelming
axpression of sympathy for the families of our
lost Thresher crew members.

PAfter the ceremony, wherever our officers and
oreWw went, people stopped and expressed thelr
condolences. It wes as If all of Europe
recognized this loss as & great American tragedy.

"On Easter eve our wardroom had dinner at the
palace with Prince Rainier and Princess Grace.
The Bishop of Monaco offered a table grace whioh
included prayera for the men of the Threaher and
their families. That evening proved an
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extraordinary demonatration of oconcern for our
lost submariners and those close to them.

"These memories were brought to mind when I waa
asked to talk at this occasion. Twenty years have
comeé and gone sSince we loat our frienda and loved
ones. But between then and now our MNavy and our
Nation were moved to action not only to make our
submarines safler but also to develop the oocean
seience and technology which offera far betbter
opportunities to find and rescus submariners in
paril."”

ARRIVEDERCI DACE

"Padio vante duo terco" (all ahead two-thirda),
the Italian 00D ordered as the Dace (55 24T)
cleared her berth and headed for Long Island
Sound. Dace was on her final day of operations
bafore being turned over to the Italian WNavy.
"Fadio furmo" -- and the Dace was slowed for the
railroad drawbridge at Hew London. The Aserican
orew of Dace hung close to the Italians they wera
training and who would shortly have to operate
Dace without any of this si-soned help. The radar
operator on the btrip down the channel was still an
American, "Range to Race Rock, 600 yarda.™ Then
later came ranges to Hontauk Point and Block
Island in English before an Italian radar operator
took over.

With Dace in her operating area and with the
Italian orew at all diving stationa but atill
being supervised by their 0.35. counterparts, the
diving Kklaxon was sounded. The bridge was
cgleared. Then the boat started down -- the diving
angle slowly increasing to 10° then more rapidly
to 159, "Adio rapldo" (blow negative fastl) was
ordered, a blt frantically. Crunch! Dace hit the
bottom. And a report case from the forward room
that the WFA sound head -- which should have been
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rigged 1in, but wasn't -— was damaged, with
flooding around the scund head shaft. Dace was
asurfaced, and that was it lor the day. Aa Dace
made an early return bto the 3ub Base and nosed
back 4into her barth there were a lot of red
facas.

Later, at the de-commisslioning of Dace when
the 3Stars and Stripes were lowered for the last
time on the old wveteran of World War II we all
had a lump in our throata.

I think that when the "Leonardo da Vinoi®
departed for Europe, a little of each of us
sailed with her.

Allan L. Windle

SUBHARINE AVIATION

World War II was brought to the Weat Coast of
the United States early one morning in September
1942, when a Japanese I 25 submarine surfaced
about aix miles off Cape Blanco, Dregon. Members
of the orew scrambled onto the deck and proceeded
t0 remove from a watertight hangar a small
seaplane - A Yokosuka E14Y1 - called a Glen by
the Allies. They quickly asasmbled the aircraflt
and hung two incendiary bomba on ita underwing
racka, Tha alroralft normally carried an cbaerver
but, due to its attack payload, he had to be laft
behind for this mission.

The pilot, Warrant Officer Fujita, took off,
penetrated the forest balt of Oregon and dropped
his two bomba causing, 1t is thought, some
serious firea. A sscond attack was carried out a
week later with aimilar results. Thesae attacks
showed that is wasz possible to carry out ralds
from submarines, although the range and bomb
loads were very reatricted.
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The wvery [irst alrcraft launched from a
submarina is attributed to the German Imperial
Havy during WWI. The German Army had advanced
into Belgium and occupied the Port of Zeebrugge,
famous for its glant breakwater. The German MNavy
Ehen moved its U-boats into the port. One of the
Ffirat to arrive was the U=12 commanded by
Kapitanleutnant Walter Foratmann. A month later,
the f[irat ocontingent of the Imperial Navy's Rir
Service arrived, commanded by Oberleutnant zur See

Friedrich von Arnauld de la Perriere. His unikt
conalated of thres other officera, 55 enliated
mEn and EWo aircralt. The aireraft,

Friedrichahalfen FF-29a3, were twin-float biplanes,
powared by 120-hp engines.

The miasion of the U-boats was aimple, to sink
enemy shipping. However, the role of the German
Navy'a air army had still not been olearly
defined. It had been created at the very beginning
of the war; but what it could or should do had yet
to be established.

Friedrich won Arpauld, having received no
instructions, declded to develop his own missions.
He reconfigured the unarmed FF-293 to carry 26.5
pound bombs, and on Chriatmas Day one of his
seaplanes [flew across the English Channel, up the
Hiver Thames and dropped the bombs harmlessly on
the outakirts of Lendon. Although it was chased
by threa British alreraft, it returned salely.
The aireralft themselves suffered more f{rom fuel
problems and faulty ignitions than they did [rom
the Britiah.

Forstmann and von Arnauld decided that 10 they
took an airecralft to sea on the deck of a submarine
and placed it in a takeoll position, they ocould
launch the plane by partially submerging. This
would effectively increase the range of the
aseaplanes. On January 6, 1915, the FF-29 was
placed acroas the deck of the U=12 and lashed
down. The submarine lelft the harbour, seemingly
dwarfed by tha 53-foot 2=inch wingspan, that
stretched almost one-third of the submarine's 188-
Foot length. 33



Ho sconer had the U-12 left the salfety of Ethe
breakwater than the ocaptain realized that tha
heavy swell they were encountering might posaibly
endanger the operation. Alter less than an hour,
it was decided to launch the aeaplane. Captaln
Foratmann f{looded the forward tanks and, deapita
the pitehing of the weasasael, von Arnauld's
aireralft [loated off the deck and took off
without difficulty. He had intended to
rendezvous with the submarine but decided againat
it. It iz not known how close to the English
coast the submarine was when it launched the FF=
29, but wvon Arnault flew along the Kent coaat
undetected and then made his way back to
Zebrugge .

The experiment had been partially succeasful
inasmuch as the airoraft had been carried and
floated off, but it was realized that calmer seas
and more secure lashing of the alircraft were
reguired.

Yon Arnauld and Forstmann were eager to try
the experiment again but the CGerman High Comsand
vetoed it. The idea lay dormant until 1917, when
it was revived by the High Command =0 that the
atriking power of submarines could be Llncreased.
Some of the long-range, cruise type of submarines
were to be equipped with alrcraft for scouting
purposes. Although plans were drawn up and
designs prepared for the quick assembly and
dismantling of asaplanes on board ship, the ideas
were eéventually abandoned.

While the idea was given up by the Germans, in
1927 the British submarine M-2 was cosmissioned
a3 an aireraft carrier. She was ideal for such
an assignment because of the 12-inch gun that was
housed in a turret forvard of the conning tower.
The gun was removed and the turret modified to
take B specially designed reconnalissance
seaplane. Many designa were considered, but the
ona selected was a two-seat, unarmed, wireless-
equipped Peto, designed and constructed by GCeorge
Parnall and Company.
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The Peto was not the [irat British aircralt
designed for use on a submarine. In 1936, Ewo
Sopwith Schneider seaplanes were ocarried abeoard
the E22 submarins, lashed down on the deck. Even
earlier, well before 1914, an aireraft called the
Bristol Burnley X was bullt. It was designed to
collapss and pack away on surface veassala and on
submarines.

The Peto waa mated with the ill-fated H-2. The
little twin-Tloated biplane was locked onto &
carriage that reated on two ralls inside the
hangar on the forward deck. The hangar crew of 10
found the room inside the hangar very cramped when
standing by to get the sesaplane launched.

The launch procedure went as follows: The
pilot would ascertain from the captain when the
boat was likely to surface. As it was imposaible
to start the engine while submerged, the
lubricating oil in the tank and englne was heated
up =30 as to shorten the running-up time once the
aircraft was on the catapault.

Aa ascon as the boat surfaced, the launch crew
opaned the hangar door and lowered it to Form part
of the launching platforn. The airplane waa
guickly run out on its rallas and locked Lnto
position at the end of the catapault, alter which
the wings were unfolded and locked in position.

The captain then turned the submarine into Lthe
wind and moved at asush & aspeed as to ahow
gufficient wind on his indicator in the conning
tower, which ensured a sale takeoff. Afcer
cpening the throtiles wide and making sure that
his engine was running correctly, the pilot raised
his hand to indicate that he was ready to take
of . The captain gave the order for the catapault
lever to be pulled. The alrcralft shot rforward,
slamming the pilot and his observer back into
their seats, and waa launched into the air. After
the seaplane had carried out its objective, it
returped to the submarine; landed and taxied
alengslide. It was then holated back on board by
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means of a s==mall 1ifting erane on top of the
hangar. Of course, all of this was possible only
if the weather was calm.

The idea was never a complete auccess and on
the night of January 26, 1933, an announcement
from the Admiralty said that the auvbmarine M-2
had dived at about 1030 hours off Portland,
Dorsat, and had not been heard of since.
Deatrovers and aubmarines aearched the area and
later the same night came the news that an object
had been located three miles of Portland; lying
in 17 fathoms on a sandy bottom. Salvage craft
and divera were aent from Portsmouth and it was
confirmed that it was indeed the M-2.

After days of frustration, Gthe Peto was
recovered from the submarine's hangar. Badly
damaged, she was taken ashore [or inspeation.
ahe was not preserved. The salvage work was
initially abandoned in September, althcugh at one
point the M-2 was raised to within 18 feet of the
surface before g gale sprang up and the boat sank
again. How the accident happened 1s still a
myatery, but 1t is probable that the inner hatech
to the hangar waa open at the same time that the
hangar doors WETE perhaps through a
misunderatood order.

While the British were having their problems,
acrogs the Atlantic the Amerlcan Mavy had ahifted
ita intersat [Crom submarine aireraft to small
scouting airecraft carried aboard the airships USS
Akron and Macon.

The U.S5. Havy's interest in submarine aircralt
had started way back in 1922. Two Helnkel-Caspar
type U=1 submarine aircralt were received abt NAS
Anacostia towards the end of 1922. One was loat
during an exhibition frlight the f[ollowlng year
and was uszed for spares for the other. The
Flight tests ware completed by the end of 1923
and, a&lbhough the alrcraft didn't fly off a
submarine, it did supply  wuwseful information for
future designs.
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The MNavy accepted delivery of 12 additional
submarine-based ailreraft and, although bullt by
two manufacturers, the design waa the same. Six
were constructed by the Cox-Elemin Alrcraflt
Corporation of New York and were made of wood and
fabric. The other six were manufactured by the
Glenn Martin Aircraft Corporation of Baltimore and
wara largely made of metal. This enabled the MNavy
to compare the new techniques using metal rather
than wood.

During October and November of 1923, teats with
tha O0lenn Martin MS-1 were carried out aboard USS
a=T. The S=1 had a e¢omplamant of alreralt
specialists from USS Langely aboard. Their duty
was to erect and dismantle the aircraft and stow
it away im the pressure-resistant tank aft of the
conning tower. Unfortunately, it took nearly four
houra to assemble the alroraft. This obviocusaly
was unacceptable and sp modifications had to be
made to out down the assembly time. The
modifications were ecarried out by the MHaval
Alrcralft Factory at Philadelphia and; although the
giroraft was delivered to them late ip 1923, it
waa nearly two years before the modificatlons were
completed.

In the summer of 1926, the complaete cycla of
assesbly, launching, recovery and stowage of the
modified Cox-Klemin X5-1;, now deslignated X5-2, was
assigned to the 5-1. By the end of October,; the
launching crew bad become so proficlent with the
podified alroraft that they could have the machine
assembled, launched, afloat and with engine
turning in 12 minutes. It toock them only 13
minutes to recover, dissantle and stow away, which
was a truly remarkable feat when compared with
Tour houra on the original alrcraft. The X5-2 had
an effective scouting radius of approximately 130
miles.

Up to 1931, a number of tiny, foldaway aircraft
were deaigned and submitted to the MHavy, but none
were adopted. In 1931, the Havy did purchase a
Loening XS5L-1 amphiblan for submarine trials; but

a7



a number of modifications had to be carried out
to improve ita all-around performance. Although
it was teated aboard the 3-1; it was not accepted
by the submarine aservice. Many reasons were
given, inocluding one which rumored that MNaval
Aviators did not relish the double hazardous duty
aboard the old 5 boats]

The French had attempted to use aircaft on
board aubmarineas but met with wvery limited
auccess. Their one and only attempt waa on the
2,800 ton Surecoul, the pride of the French
Submarine Services. Bullt im 1929, Surcoul waa
the second largest submarine in the world, the
firat being the British X-1 at 3,050 tona. A
mateh for many surlace warshipsa, Surcoul’ had twin
turret-mounted, eight-inch pguna and rCormidable
torpedo armament. The biggesat drawback was that
she was too large and too alow at diving. Thia
meant that she was only at her baat whan on
convoy duty and when her scout seaplane was ahead
looking for enemy warships and submarines.

Surcoul’ had its hangar built as an integral
part of the conning tower, and launch and
recovery were achleved by using & orane after the
submarine had stopped her engines.

Tests continued unmtil 1942 when, on the night
of February 19, Surcoufl was in gollision with an
American frieghter while en route to the Fanama
Canal. There were no aircraft on board and there
ware no survivora.

To go back to the Japanese contribution to kthe
gubmarine aircraft era, 1t all started for them
at the end of the [irst World War. They acquired
seven war-prize U=boats from the German Navy and
adopted the best [eatures Iinto the design of
their own submarines. The Japanese had always
shown great Intereat in the use of submarine
soouting aireraft and purchased two Heinkel-
Caspar U=1 aircraft from the Germans in 1921.
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The firat operational trials of the alrcrafk
aboard a aubmarine did not take place until 1927
and, as with the American trials;, launching
operaticna were conducted by trimming down the
atern and floating the aireraft off. The Japanese
by this time had thelr own design avallable, wvery
similar to the U-1 but with modiflcatlons asuch as
a more powerful rotary engine. Although it was
designed in 1925, the aireraft wasn't bullt umbil
1927 and oparated from submarine I 21 for about 18
months .

The I 21 was too slow and too small for serious
operations, so a larger boat was selected and, in
1930, the 1,800-ton I 51 had a compressed air
catepault fitted to her after deok bogether with a
hangar capable of taking two asiroraft. Rlao at
thia time, the Japanese introduced a new aircraflt,;
a 6G-shi E6Y1 type 91 small reconnalssance
seaplane, It was a miniature copy of the British
Parnall Peto and used the same engine, the
Mitsublishi Mongocae. By 1932, elght more modelas
were¢ built by EKawanishi and were known as the
E6Y1-N. After aeroplanes were teated for thres
years aboard the I 51, the catapault was removed
and thea submarine was reassigned to general
sarvice.

The wearly 19308 produced a number of glant
submarines based on the design of the huge Cerman
U-182 of 1918. Two of these were built with
hangars capable of taking two aircraft, a the end
of the first World War. They acguired seven wars=
prize U-boats from the German Navy and adopted the
best features into the dealgn of their own
submarines. The Japanese had always shown great
intereat in the use of submarine scouting aircraft
and purchased two Helnkel-Caspar U=1 aircraft from
the Germans in 19%21.

The first operational triala of the aircraft

aboard a asubmarine did not take place until 1927
and, as with the Aperican trials, launching
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operationa were conducted by Gtrimming down the
atern and floating Gthe aireralft off. Thea
Japaneae by this time had their own design
available, wvery asimilar to the U-7 but with
modilicationa such as a more powerful rotary
engine. Although it was designed 1in 1925, the
aircraft wasn't built until 1927 and operated
from submarine I 21 for about 18 months.

The I 21 was too aslow and too asmall for
aserious cperaticns, so a larger boat was selected
and, in 1930, the 1,400-ton I 51 had a compressed
alr catapault Fitted to her alter deck together
with a hangar capable of taking two alreraft.
Also at this time, the Japanese introduced B8 new
aireraft, a B-ahi E&Y1 type g1 amall
reconnaissance seaplane. It was & minfature copy
of the British Parnall Feto and used the same
engine; the Hitsubishi Mongoose. By 1932, eight
more models were bullt by Kawanlahli and were
known as the EBY1-N. After aeroplanes wWere
teated rCor three years aboard the I 51, the
eatapault was removed and the subsarine was
reasaigned to general service.

The early 19303 produced & number of giant
submarines based on the design of the huge Cerman
U-142 of 1918. Two of these were bullt with
hangara capable of taking two alreralt, a
comprassed air catapault and a small crane [Cor
retrieving the airaraft. Work was completsd on
these giant submarines in the mid-thirties, and
later ones were bullt =0 that the aircralt could
be launched without the submarine having to stop
its engines.

At Ehis time;, the Japaness were still at war
With the Chinesa and these submarinea with Eheir
aircraft were used in the China Sea as &
deterrent against Chinese bloockades runners. They
appear to have been quite suceceaslful and were
atill in use up to 1941. It was in 1941 that the
first submarine-borne ocperational monoplane came
into service - the E14Y1 or, as it wasz known to
the Alliea, the Clen. It became the eyea of the
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Japaneaa submarine fleet when i1t #set smail to
challenge the United States f[leet in December
1941. It carried out reconnaissance over Pearl
Harbor before and after the attack. Other
submarines ecrulsed the South Pacific and their
aircraft socouted the harbours of Sydney and
Melbourne, Australia, and of Hobart, Tasmania.
There were & number of kamikaze-type misaiona
carriesd out by the Glens =~ long-range
reconnalssance flighta that gave the pilot no
chance of getting back to his submarine. One
example was when submarine I 36 launched her
alroraft from 300 miles off the Hawaiilan Islands
and, although the pllot was able to radioc back
shipping information, 1t 4is persumed that he
craashed into the sea and was lost. At the end of
1941, the Japanese had 11 submarinea capable of
garrying scouting aircraft and, by the end of
1945, this number had inocreased to 27.

Meanwhiles, in Japan, work was progressing on
their secret weapon and kept so well under wrapsa
that the United States did not find out until
alfter tha Japanese had surrendarad. Tha weapon
they had been working on was a giant submarine,
described as I N800 class, an underssa airoraft
garrier with hangar apace [or three aireraft. It
waz 400 feat long, displaced 3,900 short tona on
the surface and capable of oruising for 37,500
mliles without prefueling. Originally, 18 were
planned but a3 the war deteriorated material
shortages cauaed the plana to be reviaed and only
five were actually atarted. By 1945, three had
been completed, one was diamantled while atill on
the slipway and one was deatroyed in an air raid.
Of three of the original five left - the I 800, I
§01 and I Y02 - two were completed as carriers and
one as a supply boat.

Due to the cutbacks of the I 500 class in 1943,
amaller, 2,900-ton, I 13 eclass submarines were
converted to ecarry two airecralt. Oof the f[our
gonverted, two were completed, whila the other two
were still undergoing construction when the war
ended, The I 13 oclass submarines had
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heavy-duky catapaultas Ffiltted on thelr forward
decks, with 12=ton, electric Cranes For
recovering aireraft.

While the I 400 class submarines were under
conatrucktion, plans were made to use the
submarines and thelir alrereft for & rald on the
Panama Canal. The normal scouting alrocealt would
be of no use, 30 a light submarine bomber was
needed. The Japaness MNavy asked the Aichi
Alreraft Company to provide them with a suitable
desalgn. One of the requirements was that the
aircraft could be catapauvlt-launched without
landing gear. The reason [lor this was that the
saving in weight would allow for & larger bomb
load and & larger fuel supply. After the praid
had been carried ocut; the aireraft would return
to the submarine, ditch close by, and the crew
would be recovered.

Training For the Canal raids did not progreas
wall. The arews practiced their bombing runs on
large scale models of the Canal locks; but were
often interrupted by attacks from 0.5. Havy
carrier aircraflt. The beginning of July 1945
brought the first submarine flotilla together,
conalsting of the I 300, I 401, I 13 and I 14.
The task force was equipped with 10 alreraft and,
although the Etwo smaller boats did not have the
fuel capacity lor the round trip to Panama, they
were to refual Prem the bigger boata.

They were provisioned for a Cour-month cruise
but time had run out. They were diverted to
attack Ulithi Atoll where U.5. carriers were
anchored. On July 16, 1945, the task force was
attacked by carrier alroraft and the I 13 was
sunk. The other boats did not preas home Lhelr
attack on Ulithi and all the other aubmarines
were atill at sea when the war ended. HNot one of
the giant submarines saw action in apite of all
the time and money apent on them.

The final preogreasion in the use of submarines
in aviation warfare came when in March 1946 0.5.
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Havy Secretary James Forrestal approved the
converting of two Gato-clasa submarines to guided
missile launchers. The submaripes that were
converted were USS Carbonero (53337) and USS Cuak
(55348). The weapon they were to launch was the
American veraion of the Gersan V1 called the Loon.
The Loon waa later to provide crucial experience
and encouragement in the cruise misslile program.

The first launch was carried out on February
12, 1947, from Cusk, while surfaced off Point
Hugu, California. This was the first time a
submarine had launched a missile. Eariler testa
of the Loon had been carried out at the Naval Air
HMissile Teat Station at Point Mugu. In these
teata, Lockheed P-80 Shooting Stars had flown
alongaide kthe missiles in case they turned offl
their course and threatened populated areas. The
same ides had been used during WWII, when
Spitfires and Hurricanea of the Royal Alr Force
flew alongside the German V1a and turned them
arocund by using their wingtipa.

The submarines had a launching ramp installed
on the deck behind the conning tower. The missile
was contalned in a 10-foot by 30-foot, steel,
watertight capsule. When the submarine surfaced,
the crew would open the capsule; assemble the Loon
into & firing poaition, launch i1t and preturn
below, leaving the aubmarine [ree to submerge.

Ovar tha next few yeara, many Gteat were
undertaken, culminating on May 3, 1950, when Cusk
surfaced, launched a Loon, then tracked and
controlled the missile over a range of 105 miles.
The American werslon of the V1 disappeared soon
afterwards, bringing to an end an area of
development that waa scon to ba superseded, bubt
heralding the start of 2 new type of warlare.

Terry Treadwell
Reprinted with peraiasion from
Naval Aviation News, February, 1963
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THE INTREPID MUSEUM'S SUBMARINE GALLERY

The WWII aircraft carrier Intrepid, a Ssa-Air-
Spapce Museum with submarine exhibits i1a located
at Pier B6 on the Hudson River at West U46th and
12th Avenue, New York City. Parking for visitors
is at the end of the passenger ship terminal at
West 55th Street. Hours of the museum are from
10:00 a.m. to 8:00 p.m., seven days a week except
Christmas.

Since its opening in August 1982, almost three
quarters of a million people have wvislted thia
[-FETUT Although there are presently sceme
aubmarine displaya in the Technologles Hall on
the hangar deck, a gallery devobted entirely to
submarines will be opened in late 1983. Then, in
a second phase of expansion of the Intrepid
Museum, a submarine multilevel complex will be
developad below the hangar deck.

Vice Admiral Phil Beshany, USN (Ret), a member
of the Museum's Exhibitry Commission is providing
the guldance for the future development of the
submarine part of the Intrepid MHuseum. The
avallability of submarine artifacts and
financing, he notes; will pace the submarine
gallery's expanalon. What i3 envisioned will
encoppass every elesment of the submarine story -—
the evolution of the submarine, the Fleet
Ballistic Missile Submarine's role and ita
technologles,; the roles of attack boata past and
present; the nature of the aubmarine's
environment; eto.

The converslon of apaces balow the hangar deck

into a submarine complex i1s the top priority in
the Intrepid Museum's growth plana.

{(Ed. note...This article is done as a Staff paper
written in 1961 from Admiral Kasatonov to Admiral
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Gorshkow, Head of the Soviet Havy. Admiral
Gorshkov had stated his belief in the primacy of
submaripes in modern navel warfare, and Admiral
KEasatonov =-- an experienced fleest commander and
submarine dealign expert -- responded; ao the
author balieves; in such thia fashion. At that
time, twanty years ago, the 3Soviet HNavy was
greatly concerned with their lack of initial
succesa with nuclear submarines, while facing &
pericd of U.5. submarine producticn which [eatured
the high speed Skipjack; the covert Tulllbee, and
four other new types of nuclear submarines. The
assumed recommendations of Admiral Kasatonov as to
Soviet submarine deslgn problema and directiona to
be taken to achleve a baslcally submarine oriented
navy, atem from the auvthor's good memory of that
pariod along wlth his hindasight provided by a
close obasrvation of Soviet submarine developments
down to the present. The title of the article is
merely an editor's whim, suggeated by the cateh-up
pnature of this Staflfl paper.)

THE TORTOISE AND THE HARE

A Staff Paper Prepared
by
Easatonov for Admiral Sergel Gorshkov

December 1961

PROBLEH

Submarines can be powerful and reliable weapons
which possesa the operational combat properties to
aolve a wide range of taska in the World Ocean.
To assure the succeas of thelir combat operations,
they must be sufficient in number and be provided
the lateat developments in technology. Atomic=
powered submarines now being built in our country
provide great improvements in mobility and strike
power over diesel submarines: however, they have
not achieved dealgn performance levela in terms of
concealment, submerged speed, and reliability.
While we are faced with these problema, it ia
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apparent that the United States has been able to
maintain a continuum of technical and operaticnal
achievements in thelr submarine programs. Should
these trends continue, Soviet subparines will be
faced with an enemy 8o technically superior that
feasible advantages in numbers will not be
sufficient to assure the success of thelr combak
operations.

BACKGROUND

Over the paat fFour years, the United Stakes
has introduced aix new classea of attack
submarinea which are olaimed to be designed
primarily to combat other submarines. Three of
these olasses, the SKATE, the SKIPJACK, and the
THRESHER, are in seriea production; while the
remaining three, the TRITON, HALIBUT, and
TULLIBEE, are single units bullt to inveatigate
the advantages of aspecilfic technologles. The
Amerlican submarines have high Tighting gqualities,
are provided with the latest advances in the
field of shipbuilding, and have proved themselves
with extended undar-ice operations and submerged
elrcumnavigation of the world.

Sucoessive classes of American torpedo
subsmarines appear ko reprasankt measurable
improvementas in operaticnal performance. Evan
the earlier SKATE Clasa (launched in 195T7) has a
speed gmdvantege over both our nuclear torpedo-
carrying and winged-misaile-carrying submarine
plasses. Just a year after the launching of the
SEATE, the firast of its successor colasa, the
SEIPJACK; wes launched. Although smaller than
our nuclear submarinea, our intelligence
indicatea that this ship can achieve apeeds of
ovar 30 knota, while unofficial press releases
suggest even higher apeedsa.

The near U0 percent speed advantage of this
glass is but one of the reasona that we have
ceased production of our nuclear submarines. The
disappointing performance of our two classes is
being investigated and corrective action will be
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taken. In the meantime, the firat units of the
new THRESHER Class were launched this year. Thia
ahip 4ia purported to have & greater depth of
aubmargence and improved concealment
characteriatics. Even belore the [irat of this
clasa has gone to asea, the American Navy ia
sseking Congresaional support for a more capable
follow-on class (SSHN-637).

Although we believe the Soviet Union will be
unmatchead in underwater weaponry when the
aubmerged launched balliatic miasile, winged
missile, and rocket torpedo become operational
over the next years, our prognoaisa for ship
capability 1is not as favorable. The specilic
podifications necessary to provide our current
atomic submarines the ability to perform at thelr
original deaign level are only now being dellined.
The follow-on classes to these [irst atomic
submarines will probably not be to sea for ancther
Five years. Based on past performance, it is not
unreasonable to expect two or evean three more
advanced classes of American attack submarines
will have been introduced. Furthermore,
conaidering the astatement by the American
submarine Admiral I.J. Galantin im the HNaval
Inatitute Proceedings of June, 1958, we should
antlcipate that those American submarines will be
able to attain speeds of 50 knots or more.

DISCUSSION

Atomic Power

It i3, of course; posaible that U.S5. submarines
could be reaching the limita of atomie submarine
performance with 3o many recent advances; however,
research In new areas of technology make this
unlikely. First and foremcat 1z the atomlc power
plant itself. Under the direction of Admiral
Rickover, the research in thia area can be
axpected to be both continuous and rigorous. The
United States has already accumulated thousands of
houra of at-ssa experience with a 1ligquid metal
reactor before removing it from SEAWOLF, and is
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known ko be examining several different optlons
for advanced aubmarines.

HCGDG

Magnetohydrodynamic generatora are devices
which produce electrical energy by the motion of
an e¢lectrically conductive fluld or plasma
through a transverse magnetic [ield. Huclear
pover submarines are a candldate application for
& closed loop MGDG once it becomea cperational.
The working body in the closed loop can be a gas
or a liguid-gas. In the latter casze; a liquid
matal heat-tranafer fluld is f{fed through Ethe
reactor where it is wvaporized. The wvapora are
ionized and then fed through a magnetiec field or
channel at high wveloolty whers the energy of the
ionized wvapor (plasma) is oconverted into
electrical energy. The metal wvapors are cooled
to complate the condensation and an
glectromagnetic pump can be used to feed the
condenzate back through the reactor. Such a
syatem appeara to be @most compatible with a
liquid metal atomic reactor. More importantly,
it can be wvery quiet and ocompact ccmpared to &
presasures water reactor (PWR) aystem. Although
the potential of MODG {(referred to in the U.5. as
MHD) technology 418 being Iinveatigated by many
countries, including the American Havy's Bureau
of Shipa, this appears to be & technolgy area
where the Soviet Unlon is likely to take the
lead.

Hull Design

The shark-type hull pioneered by the diesel
submarine, ALBACORE, is certalnly partly
respopalible for the high apeed of the SEIPJACK
Class, Speed can be ipcreased by reducing drag
oo the hull, as well as by inoreasing power. The
advantage to drag reduction 1s that; unlike many
power opticns, decreasea in drag rarely have
copcomitant Increases in nolse. Our dealigners
are ocarefully examining thias and other hull
deaignoptiona, and surely the Americans will
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continue this research. In addition to this,
there are other methods which could be employed to
decraase the drag of submarines. Thess include:
the ejection of drag reducing additives around the
hull of the ship; the use of turbulence damping
coatings modeled after dolphin skin; and covering
tha surface of the hull with pgases. Technigques
used in aviation, such as slat wventilation and
boundary layer suction, also may be [easible.

Intelligenos reports indicate that the use of
high, molecular weight, polymer additivea to
reduca drag on torpedoea and ships is being
examined in the Unlted Stakes and Great Britain.
The additive can either bes ejected at high spesed
in 8 fluid concentrats, or applied directly on the
hull in the form of an ablative paint. Although
there are no apacific data that this ressarch is
being pursued for submarines, it is unlikely that
this application will be overlooked. The status
of this research 1s wunknown, but it should be
pointed out that the effect was Iinitially
recognized by 2 British researcher almost 15 years
BgO0.

In a searies of publications asince 1957, the
Garman soientist, Max 0. Kraser, who now resides
in the United Statea, has described his invention
of a drag reducing coating. The coating 1is
claimed to reduce the frictional drag of a surface
by ovar 50 percent. It is inown that tha U.S.
Navy has expressed an intereat in thia coating.
Vice Adsmiral C.B. Momasn, the inventor of the
Momsen lung subsmarine sscaps apparatus, has atated
that the coating will make submarine apeeda of 60
knota possible. (BOATS, Vel. 57, No. 3, March,
1960)

Bioniaa

At thes U.35. HNaval Ordinance Teat Station in
China Lake, California, thare 18 a ressarch
program to examine ssa-animsl locomotion in an
alffort to identify new ideas for improving torpedo
performance. (NAVORD Report 6573, 10 August 1959)
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Many of the concepts being inveatigated have been
already deaocribed above; however, the biologlecal
or bilonic approach is unique and ia probably
worthy of attention. 3Soviet researchers, such as
the renowned A.G. Tomllin at Moscow Stake, Yu G.
Aleyev at Sevastopol, and S.V. Ferahin from
Leningrad, acknowledge the viabllity of thia
approach and, with Admiral V.I. Berg, encourage
its exploltation in our own country.

Propulsors

Resesarch at the Navy-sponsored water tunnel at
Pannaylvania State University has demonstrated
that; as in aesrcnautics; significant inoreases in
the underwater apesd of asubmarinea and other
underwater vehicleas will require new typea of
propulsors. This research has oconcluded that
ingeation of tha boundary layer and thrust
augmentation can extend the =spead range where
ponventional rotating propulsors are efficient.
However, continued inocreases in speed are likely
to force a progression from the propellsr, to the
pumpjet,; to the ramjet, and eventually to the
roocket. (ARS Journal, December, 1960}

The Office of HNaval Research has been
sponsoring additicnal research on underwater jet
engines at the Aerojet-Oeneral Corporation in
Azusa, Californla, for over ten yeara. It ia
apparent that this research 13 directed more
toward weapopna that a2 submarine might carry,
rather than the asubsmarine itaelfl. Propulsor
concepta which do not seem to be recelving much
intereat in foreign submaripe deaign are both
ventlilated and supercavitating propellers.

Concealment

Our current atomic-powered asubsarines are
susceptible to detection by acouatiec, magnatio,
hydrodynamie, radlation, and electrical field
asnsors., Some of thase f(lelds will be
subatantially weakened &3 new technologlea
intendad to improve the apeed and depth

a0



characteristics are implemented. For example:
raduckions in drag will decrease broadband
agouatio signatures associated with turbulent Flow
and propeller cavitation; npew thrustors may
totally eliminate propellar navitation: ir
agcepted, proposala to examine new steel alloys
and even titanium for hull fabrication would
reduce magnetic and ELF signatures; drag reducing
coating designs could bes cosbined with the more
traditional radar absorbing and anecholo deaigns
to produce &8 combinatlon coating; and MGDG plants
would remsove the need for cooling pumps and
posalbly other rotating machinery which generate
low-Crequency, acoustic nolae.

It is important that we carefully monitor the
trends in all signature areas. Two obvious
pitfalls must be avoided. The first relates to
axpanding preclous resourcea in an effort to
suppress signatures which will be reduced or
eliminated by new technologles already under
development; and the second relates to reduction
of one signature at the expense of one or more
other aignatures. For example, before a great
deal of expense 1ls directed toward sound isolatlon
of large machinery, Gthe unfavorable effect of
inoreasing the wvolume of the ship on hydrodynamic
and magnetic signatures must be conaldered. Il a
new technology, such a3 HEDG, will eventually
eliminate the nolay equipment; rescurces may be
bettar expended in ascme other direction. In the
case that the neisy equipment 13 easantial and
likely to be reguired in the future, then a
careaful analysis of ths effects on all related
signatures must be conducted to assure concealment
in combat actions.

For theaes reasopna, it 1is appropriata thakt we
don't focus our concealment effort solely on
reducing low-Trequency machinery nolse. A3 in all
aspects of submarine design, no one factor should
be conalidered separately. Concealment 13 most
important; however, a submarine which will nob

engage 1in combat actions because of risking
gconcealment ia of no wvalue. Opece concealment 1=
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loat, the submarine should have the ability to
ascape with apeed, depth, and at that time -
after engagement == with low sigpatures. From
this parspective, I belleve we have already taken
the correct oourse in developing concealmant-
related technologles and that we muat continue to
pursus that oourse.

Stability and Comtrol

Aa apeeds increase; the abllity of a team of
mon provided with hand-operated plane and rudder
controls diminishes. Although thess technigques
were adequate for diessl submarines oparating at
apaada of ten knots, submarine aspeeda of 30 knots
or mora demand responaivensas and precision which
can only be obtained with automatic controls.
Daapite the inablility of our intelligence
apparatus to provide the detalls of American
automatic control ayastema, such as PCONALOG," our
own limited experience at apeeda of Just over 20
knots makes it olear that ship controls sust be
automated to assure the safety of the ship and
ita orew.

Susmery

Soviet atomle submarine productlon haa been
delayed while several techniguea are developed
and tested which will enable thess submarines to
achieve speads in the mid-20 knot regime. At the
sams time, Aperican submarine technology is
advancing at an extraordinary rate. HNHew classes
of high-parformance U0.5. submarinea ara being
introduced almost oontinuoualy, and high-laval
Naval officera confidently expect that submarine
speeds of 50 to 60 knota can ba achieved. In
addition to their very successful developments in
atomic power;, the Americans have apparently made
advancea in defining optimum holl shapasa, and
developing synthetic coatings to dampen turbulent
enargy and reduce drag on the bull. Soma of
these advances have been stlsulated by the new
solence of blonies, the study of englnesring in
nature, such as in animal locomotion. Other
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technologies which are being developed to support
these advances in submarine btechnology are polymer
ejection, mnew propulsors, and automatiec ship
control systemsa. Whether or oot the United States
has made any significant advances in developing a
MGDG for submarines or is actively pursuing the
adaptation of aerodynamic oconcepts such as slat
ventilation and boundary layer suction is unknown.

RECOMMENDED ACTION

New Conospt Developmant

The current teochnical advantages enjoyad by
American submarines are too great in magnitude for
the Soviet Havy to continmue with a traditionally
structured submarine research program; that ia, a
program which relies on the evolutionary
development of new technologiles. If we are to
succeed in ocarrying out our goals in the World
Ocean, we must bound shead of the Americans with
revolutlionary new conocepta. It cannot be a
quaation of whether or not tha Soviet HNavy will
consider technical risks, but rather how much riak
we can tolerate and still perform the operational
tasks for which the Navy is responsible. In the
words of V.I. Lenin, "War i3 won by he who has the
greatest techniquea, organization, discipline and
tha beat hardware... without hardware and without
discipline it is imposaible to live in modern:
soclety -— ong must elther master modern
technology or be crushed.”

Moderate Risk

To revitalize our sclentific and technical
base, I recommend we pursue two development tracks
simultanscusly. The [irat track entalls moderate
risk. I want to esphaslze that thia i3 not
intended to be synonymous with low risk or no
risk, but olearly Iinvolvea the exploitation of
technologles with which we have little or ne
firat-hand experience, yet some experience base
doas axiat. The experience base may not be
directly related to submarines, or it may even be
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foreign experience. [Examples of thias include:
gasification of the boundary layer which la being
developed for river boata; wentilated propellers
which we are now developing; and smooth damping
coating which are being developed in the United
States. Since there is moderate risk in
exploiting theae technologiea, we muat be willing
to accapt the aeavantuality of having limited
sucoess wWith the lead unit of a olass. That
experience will accelerate our advances in those
technologies and provide, in the near term;, an
advanced class of submarines which will be gble
to perform the operational taska assigned the
Havy while more complex technologies are being
daveloped on the second track.

High Riak

The second track is a high-risk track which is
fooused on the development of bold and innovative
copcepts. Like the American ALBACDRE and SEAWOLF
Classes;, these submarines may be one of a kind
which are bullt f[for the single purpose of
accelerating the development of revolutlionary new
technologlies. We should not expect these
submarines to be immediately asccceasful. But we
cartainly can axpect to learn a great deal in the
deaign, conatruction, and fitting-out perioda, as
well as during experiments and trials at sea.
Examples of the technologies to be developed on
this track are fully automatic controls, titanium
hulls; peristaltlic pumps and thrusters, or other
bionic=-derived concepta. To eatablish this high-
riak track, I recommend we approve Admiral A.I.
Berg's proposal to bulld a serles of "fish-like"
submarines which eoploy many of the f[eatures
Tomilin, Perahin, and Aleyev claim contribute to
the high apeed and almultanecua concealment of
fish. As said earlier, the Americana are already
pursuing bionicas with obvious succesa (for
example, the SEKIPJACK hull design). Like the
moderate-risk track, more than one program can
and must be pursued at a time, so, the approval
of Berg's proposal does not eliminate alternative
proposals; such as those forwarded by the Fourth
Deaign Bureau. i



Chronology

The objective 18 ko leapfrog the American
technology. Such an objective cannot be achieved
in a short itms. In addition to wvigor, we will
need tenactiy and patience. High riaks yield high
payoff -- in time. Should theas recommendaticns
be approved,; then moderate-risk systems can be at
sea 1in about five years. However, high-risk
technology  developments require intense and
careful basic research, as well as continued
development. Once & program is started; we must
be willing to change direction and make major
alterations as new knowledge ia gained. It will
take ten years to Cleld such advanced prototypas,
and probably ancther five years to evalute them
fully in the ocean environment. Hence, we must
plan and ba willing to accept a phased program
where the moat advanced technologies may not be
fielded on front-line combat systems for 20 yeara.

Coordination

Az lessonz are learned from the high-risk
programs and the risk ia gliminated or
substantially diminished, then there mDust be a
mechanism to change tracka 20 Gthe Fleet can
benefit from these advancements at the earliest
poasible time. Hence, our aubmarine technology
program must be ceptrally coordinated and
continuously reviewed. This review authority muat
have the authopity to sodify or redirect ongoling
submarine productlon to assure that the latest
avallable technology ia at aea. In thls fashion,
the last unit of a class may be significantly
different and more advanced than the lead ship.
Totally new classes need Eo be introduced oaly
when new technologlea are a0 differeant f(rom
previous technologies that colasa modification ia

impractical.
K.J.M.
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A SAGCA OF THE 3-34

The 5-34% began operations out of Dutch Harbor
in April of 1942. After an initial 14-day
uncounted patrol to Amchitks Ialand and back —
without incident =- repairs were made and the 33
boat bshoved off for 2 first patrol to the
Parasushiru Islanda, socuth of the Eamchatka
Peninsula. With the Div Com, Comdr. B.G. Lake,
aboard, Lieutenant Tom Wogan the 34's Captain had
orders to intercept traffic batween Attu and
Paramushiru and then stop off at Holtz Bay im
Attu on the way back +to Dutch Harbor, to
tranaport any of the Alaubt Indlans who might wish
to return to Alaska. May was supposed to be a
good month for Bering Sea operationa but S-boats
ware apparently not deslgned for the HNorth
Pacific storma ancountered. The winds ranged up
to 100 knots and crest to creat distance between
waves was over 1000 yards. While crulsing on the
surface, the ocontrol room barometer varied at
least thres Iinchea in pressure due to the low
preasure in the trough and higher prassure on the
wave crests. HNo baths were taken because of the
danger of getting pneumonia. Drop-seat underwear
had been donned on leaving Duteh Harbor; not to
be resoved until returm to the barracka at the
and of the patrol. A hundred miles short of
Parasushiru, contact was made on two unescorted
freighteras of about 2000 tona each. Despite no
radar, no echo-ranging gear and a badly fogged
periscope the S-3% reached a good firing
position. With a range of 900 yards, thres MK10
torpedoes were [ired. They ran hot, atraight and
normal for 500 yardas and then the englnea stopped
== tha rCreightars moving past the 34 unharmed.
Later it was learned that these torpedoas were
unstable in uwater temperatures below 3J09F and the
recorded ocean temperatura that day was 28°F.
Paramushiru proved a weird place with continual
fog and a yellow-tinge to the aky from all of the
sulfur pouring out of the wvoloanoces on the
Islands. The harbor was clogged with icsbergs
and floe ice, and the 34 boat moved arocund inslde
the harbor without Finding anything. On tha way
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back to Duteh Harbor, the 5-34 stopped at Holtz
Bay in Attu where the Div Com fell overboard and
although rascued in 20 aseconda he turned blus and
never warmed up until back in the barracka. Also,
the Aleut Chief, Mike, was ocontacted, but he
declined an offer to take his people back to
Alaska. Next day, after the 38 laft, the Japa
invaded Attu. So Mike and his tribes apent sost of
the war with the Japs.

The S5-34's second patrol, and the reason for
this story was a different matterl

The 3-34 departed Dutch Harbor in Juns 1942 to
intercept shipping and report on action in the
Attu area. HNo contacts weres made to the west of
Attu whera Japansae landing forces were expeacted.
On 20 June while patrolling Just north of Attu,
gontact was made on a pinging deatroyer to the
south of the 34 boat., The skipper headed for the
soupd source., Just east ol Sarana Bay he alghted
g DD patrolling off the entrance. Battle Statliona
were manned and an approach was commenced. The DD
reveraed course and disappeared in the fog toward
Sarana Bay. The seas were calm for a change, and
the Fog was patchy. The bearing on the DD'a
scraws ochanged to the north. During a quick
periscops exposure, Captaln Wogan yelled, "We've
hit the jackpot!.™ On my fast loock through the
acope I sighted the DD'a stern going away, but
when I swung to the harbor entrance Lhere was an
anchored tanker fueling two DDPa port alde. The
range was 6000 yards. Attack waa broken off on
the firat DD and en approach atarted on the
tanker. Our charts were obsolete but indicated
that thare would be pgood depth right up to the
firing point. During the approach; the scnar man
kept track of the patrolling deatrover. Twice the
34 changed courss to ahow the continually pinging
DD a stern profile. The Captaln conducted a text
boock approach. Quick exposurea of the periscope
were used, making it doubtful that tha enemy
suspected the presence of the 34, However, tha 3§
acted oddly. I sensed we were in shallow water -
but after ohecking the dead reckoner and the
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charts, it appeared that we had at least two
fathoms under the kesel. A [(inal ISWAS solutlon,
with a rpange of 1000 yards, torpedo run of 1000
yards and a 909 starboard angle on the bow, waa
pbtained. It was a perflect sst-up lor a no-spead
target. The askipper ordered, "Fire three fish on
the next look.® With the order "up scopas,™ a
tremendous nolse like an exploalon occurred which
sounded like depth chargea, although none on the
S-34 had ever heard underwater explosions befors.
The boat rocked and bumped. The skipper ordered,
"All mhead full, take her down to 100 feet.”
Hothing happensd. Then "up scope.” When the
periscope unflogged he puttered, "We're aground.”
Then "All back emergency.” WNothing moved. Then
"A1l atop.™ Chiel Electriclan's Hate Leonard
called out, "II we're aground, I suggest that you
blow all the fuel out of #3 Main Ballaat Tank.
That will make us light encugh to flocat off the
reef," He offered to unwire #3 MBT vent so that
the tank could be [llooded for diving. All S3-
boata making long patrols carried their #3 MBT
full of fuel and had the vent wired ahut to
prevent aocidentally opening it, releasing the
oil. #3 HBT was blown. The Captain, on the
scope, reportad, "I can sea our bow out of water.
They are shooting at us,” = and this could ba
heard through the hull. "The outboard DD has cut
her lines and i3 heading our way. The DD astern
has reveraed course and is heading for us.® This
running account apurred faster blowing and laatar
venting. The Skipper finally announced, "We're
levelling off: There'a oil all arcund us. All
back emergency.® With a great grinding sound,
the 34 boat backed clear of the reef. "Right
full rudder; f[loocd #3 MBT," was then ordered.
With DD projectiles landing all arcund the 34 ahe
headed for the bottom. At the laat Ainatant,
before ducking the scope, the Captain got two Hk
X torpedoes off towards the DD which had broken
away from the tanker. There was one final
glimpse of the BD as it paased dowm the 348'a port
side gt an eatimated range of 30 yards. The
Skipper's last remark before lowering the scope
was, "3Stand by for depth charges ecloae aboard,
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our torpedoes were near missea." Juat as the
periscope was housed, seven depth charges at thres
seoond intervala knooked everyone off his Feet.
The boat was driven bodily sidewise through the
water. Then she hit bottom in 178 feet of water.
Virtually all gear was secured in order to listenm
and evaluate the aituation. As the 3% bottosmed,
the diving officer Lt. (j:g:) Thompson bit the
stem off the pipe he ochewed on. Compartments
reported no major leaks or damage. The 34's
riveted hull could take more than the deaigners
knew. The CO sald he'd seen the deatroyer's depth
charge orew; dreased in white; pushing over depth
charges. The aound man reported that the DD after
depth charging the 34 had gone aground on the same
reaf which the 34 had just vacated. Their charts
were no batter than ours! The [irat DD we had
sesn, closed the 38 but did not try to attack
since her sister ship was on the reefl. The huge
oll sliek left by the 34 could have tricked the DD
into thinking that the 34 was sunk, A quick
council of war between the three asenlor offlcers -
= one Liesutenant, and two JGs == arrived at a
decision to remain bottomed for a while to see
what the enemy would do. The plcture conjured up
provided the following scenario: Ko. 1 DD was
patrolling off the entrance to Sarana Bay; No. 2
DD was aground on a reefl; No. 3 DD and the tanker
were in the aasme relative poaition where we [lrat
found them. Within ten minutea after bottoming,
small high speed sorews were heard from the
tanker's direction. They were heading for the
grounded DD, presumably to halp free her. The
Skipper decided to play dead for the next couple
of houra. All machinery was shut down, the gyro
as well. It seemed to make an awful racket when
it was the only motor running. The 34'as attack
waa at 0930 on 20 Juns. Thera was no way of
knowing how long the 34 would have to stay down.
All were optimistic about pgetting out of this
situation. All handa were told to hit Ehelr bunks
and try to relax. Time went by slowly. During an
attempt to play oribbege on the gyro table, I
announced, "this is my aixth wedding anniversary."
All that I got were a few looks of aympathy.

59



PP #3 could be heard btrying to pull #2 DD off the
reaf. At about 1600 they seemed to have
succeaded. The twenty to thirty foot rise and
fall of the tremendous tides in the Aleutians
were helping. The tanker alac got underway, and
as it passed overhead the soundman imagined that

they were dumping their garbage on the 34. After
another hour the clanking socunda of chains aor
cables being dragged over the rough wolecanie
bottom were heard. The sounda became louder and
louder and then shifted to the other aide of the
boat and diminiahed in woluma. The Japs were
dragging for the 34 but had missed. By 0300 on
21 June, the activity diminished, although one of
the deatroyeras could still be heard, plnging in
the distance. By this time, Chief Torpedoman
Yutz, the Chief of the Boat, had provided
ealeulations Tor spreading COa absorbent
throughout the boat and in determining the proper
mixture of CO0Z2/man/cu.ft. to compensate [or the
amount of ocarbon dioxide given off by the
exhausted orew. At about 0330, 19 hours after
bottoming, end with no sound of pinging or
aorews, the CD decided to atart the gyro and to
lat 1t sattle down, then take a heading to gat
out of Sarana Bay. When the gyro motor-generator
aest was started, it sounded like a B-25 bomber
engine. This also atarted DD activity, so "Shuk
the gyro down®™ was good news. Then Chiel
Machinist MHate Wigginas reported sounds on Ehe
hull over the after battery compartment. The
squishy sound of something moving acrosa the 36's
topside oould be heard in tha oontrol room.
Someone gueased it was a diver attaching a line
to the 34's after battery hatch. Then he'd be
able to slide & depth charge down to the 3. A
sscond guess was that the diver was attaching a
bouy to the 34 which would let the destroyers
track the 34 if she menaged to get off the
bottom. Another joker said he was trylng to open
the after battery hatoh. Wiggins then re=
enforced the cables which held the hatch cleosed.
The nolses lasted for twenty minutes, then
ceased. At mbout 0430, Electricians Mate 3/c
Bonine reported that he could get no readings of
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apecific gravity on the battery. This convinoced
the Skipper that shortly he'd have to get the 34
underway and out of the harbor. The pressure
inside the boat was almoat seven inches. All COs
abascrbent was used up and a numbar of the ocrew
wera passed out. In another hour the skipper falt
he wouldn't have anyone left Eo do even the
simpleat task. The gyro was started at 0600, and
let to asettle for twenty minutes. The HMaln
Ballaat Tanks wara then gently blown, Just to get
the 34 off the bottom. The motors were started
with the batteries in parallel. Only 2 handful of
the crew wers available for duty. A Battle
Surface Gun party of four grogey Ban was forsed,
becauss surfacing was neceassary == DDz or not.
"Let's go,” sald the Skipper, and uop the 34
started, sounding like a threshing machine. She
was leveleed off at 150 feet on & heading of 060CT
while crawling for the harbor entrance at a speed
of about 1% knota. Ho pinging was heard, =o for
the next thres houra, taking oonatant gravity
readings on the batteries, the 38 moved to the
northeast, fortunate not to go aground again. At
1030 the skipper brought the 34 up to periscope
depth to take a look around. After levelling ofl
at 36 feet, he ordered "Up scope." It wouldn't
move; it wes Jammed. He then ordered Ho. 2
periscope ralsed, but then ocouldn't see & thing
through it because it was totally fogged. "3tand
by Cor Battle Surface™ he ordered anyhow. With a
half-conscious corew at thelr battle stations, the
Captain ordered, "All ahead full, down angle on
the bow and stern planes.™ The boat was aluggish;
full speed with a dead battery produced only a8 few
knota. 3o the skipper ordered all planes on full
riae, all main ballasat tanks blown and a3 the boat
passed 30 fest, "open the hatch.®™ With exceaaive
proasure in the boat 1t was difficult {or Benny
Allen, the Ne. 1 man out,; to undog the hatch even
though he awung a leather mallet backed by his 220
pounds of brawn. The hateh [ilpally popped open
and the preasure blew the firat three men out of
the conning tower like corks. Benny landed In the
water, No. 2 landed on deck, Me. 3 hung on to the
forward antenna, and I, as No. 4 lost my shirt.
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But, there was no need to puraue the Battle
Surface Gun Action. A super pea-soup fog
anshrouded the S-34. The Skipper then headed
northweat for the Commandorski Islanda — just in
oase the enamy was hoping to intercept the 34 out
to the east. The 5-38 had been submerged for 25
hours, used up all her CO> abaorbent, bottled
oxygen, and battery and almost all the energy of
her crew. After two hours of running on the
aurface at maxisum speed in the fog, the 34 was
headed [or Dutch Harbor at slow speed with one
engine on battery charge. The orew recovared
rapidly with [resh air circulating through the
boat. Soon all were in good shape. The 3J4'a
gpesd had been drastically reduced by bent
propeller shalta and nicked propellara. In
addition, the boat could not be pumped up to itas
normal draft because the ballast tanks would not
pump dry. We finally did reach Dutch Harbor,
however, and all of ua rushed to the barracks for
a shower and a change of underwear.

Squeak Anderson had arranged for a floating
epane to 1ift the stern of the 5-38 for damage
inapection and found that the two propeller
blades looked like tulips. Diveras found jagged
holes in all MBTs, and they ssld the boat's stem
locked like the letter 3 [rom contact with the
bottem of Sarana Bay. There were also the marks
of five suction dises about aix inches in
diameter, spaced about eighteen Iinches apart,
which had completely taken the paint off the hull
over the after battery cospartment. The "aguishy
aound® seemed to indicate that a giant squid had
been wreatling with the 34 boat while she was
playing dead (well why not?). Within days, the
5=34 was patched up and sent to Bremerton NSY for
a complete overhaul. Lisutenant Commander Wogan
went to the Tarpon, after being relieved by
Lisutenant R.A. Eeating, who took the 3-34 on
four more patrols in the Aleutians.

Hike Sellnars
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DISCUSSIONS
HAVY STRATEGY AND THE SUBMARINE

Aa a Naval Aviator during tha 1930's, I was
always [frustrated by the ocomplete lack of
appreciation of the Senior Officera of the Navy
for the airplane as a vehicle that would o
the face of war at sea as well as our Maritime
Strategy. Only WW II and actual combat brought
alreraft into the many roles they now play in our
plana for war at sea. Our Senior Officers only
envisioned the airplane as a acouting ayatem [or
our Battle Line in the classical approach to a
fleet battle. Early warning, reconnalssance, air
1lift, dive bombing and many other roles werea not
even thought about in those daya.

Today hiatory repeats itself in the world of
the submarine. We have been blinded againl This
time by a propulaion plant! Qur submarinea are
far from being effective warshipa. Weapona make a
warship, and though our submarinea can go around
the world without refueling they can't be wvery
effective when they have too few weaponsl The
weapons they have today are torpedoes, scon they
will have the TOMAHAWE, but his is not the crux of
the problem. The truth of the problem is that the
Havy has not exploited the submarine acroasa the
spagtrum of Naval Strategy. As it stands now the
submarine in the 0.5. HNavy plays a single role in
convéntional war like the airplane was expected to
do before WW II. For strategic war, submarines
like the TRIDENT play a deterrent role and history
showa that it wasn't the submarine force of the
U.5. navy that brought the Polaris aystem into
being.

It is strange that we have Chiefs of HNaval
Operations pushing stongly for such things as
Hydrofoils and Small Alroraft Carrlera but no one
pushes for the many roles that a submarine can and
should do in a war at sea. The roles of tha
submarine to meet the problems of a sea war are
many and not Just assoclated with the "power
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plant!" If one gets wrapped around the axle as
to whether a submarine should be nuclear powered
or oconventional, one will lose sight of the
forest for the treea. History 1s a good teacher
and indicates how nice 1t would have been to have
had enough submarines to help protect our tankers
along the East Coast in the early days of WW II.
It would also have been nice to have enough
submarines to be able to mine many placea. To
have enough submarines to have good barriers in
the Caribbean, as well as in other parts of the
world where we needed szuch protection would have
been equally nlce.

If one thinks the Naval Aviatora are in
concrete about aireraft carriers;, one should
contact the nuclear submarine community! Arguing
about whether a asubmarine should be nuclear or
diesel doea mnothing but evade the eoritical
queation that facea ua in the expleitation of the
submarine at sea as a part of overall U.S5. Naval
pover. This question will be tackled when
rhetoric has been overtaken by facta. We have
aaid for years we wanted an 55N attack [lorce of
90 submarines —— now ita 100. We are not golng
to get there. Today's attack submarine ia
basically a torpedo boat for sinking shipa as waa
done in WW II. But today the ashipa to be sunk
gre Russian asubmarinea to be oengaged in the
classical WW II scenaric of one on onel We must
have a broader approach to the wuse of the
submarine regardleas of the propulsion plant! It
has many roles including cperations with combined
forces that must be explolited.

The advent of the HARPOON and the TOMAHAWK
Eive rise to many queationa. What ia an Attack
Bubmarine? Is 1t a torpedo boat or an attack
vohicle with long range miassaileas for uae againat
aurface ahips and shore targeta? Such gueations
really need discussion rather than what should be
the propulsion plant. How many people in battle
have been killed by propulsion planta?
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This may be a strange artiole by an "Antigque®
Aviator for a publication about submarines but
history is a good Gteacher and 1t is time our
submarine community was awakened to the over all
potentialities of the submarine as a vehicle in
the Strategy of our Navy.

J.T.H.

REFORM IN THE NAYY

In the Decesbar issue of tha Procesdings,
Commander John Byron in his article "Diesel Boats
Forever" indicates that "the Reformers™ are way
off base, because the conventional wisdom of the
naval establishment shows that nuolesr boats are
superior in all respects to diesel boata. Any
deviations by membera of the Naval Submarine
League, 85 to what might be an lmprovement in the
submarine plcturs, ocould thus be construed aa an
attempt at "reform.® Thus, some thoughta on the
historical dynamics of innovation im the navies of
the world and the U.5. HNavy in particular, asem
applicable.

For the past century and a half each major
innovation in the U.S. Havy has been the product
of a small group of naval officera fighting the
naval establishment. Sucoass has oome, almost
without excaption, when theae Eroupsa of
Fraformera™ have gained support in Congress.

Congreas has had a good track record in their
battles with the naval establishment on mattera of
syatem innovation. Their aupport was critical in
the cases of Admiral Isherwood on steam
propulaion, Admirala Fiske and Sims on fire
control, Admiral Dewey and others on submarines,
Admirals Tower and Moffit on alrecralft carriers,
and Admiral Rickover on nuelear propulaion.
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This political support of the "reforoers™ was
not a matter of the politicians being interested
in gadgets. It was generated by frustration with
the Havy's imabllity to support emerging changes
in natiomal policy with compatible atrategle
innovations.

It appears that the Russlana do not have the
same problems in getting thelr Mavy te innovate.
Innovations in Russlian weapon ayatema {(auch as
the Alpha clasa submparine) suggeata that these
changes are in response to changea in strateglea
as dictated by changes in national policiea.

To argue that the nuclear attack submarine is
the beat weapon [or sea control i3 as irrelevant
as the pre=WNII argumenta for the battleship.
The Russians are as unlikely to refight the
Battle of the Atlantic as the Germans were Lo re-
fight the Battle of Jutland. Changes in
political objectives demand changes in atrategies
and tacties.

Congress is challenging the military
establishment to become more strategically
innovative. This challenge 13 apparently not
recognized when attempts are made to prove that
today's submarine is superior to those of forty
years ago.

F.C.L.

LETTERS

(A few of the comments received -- Jjust
wanting to say they liked the first edition of
the Submarine Review and want to be sure it 1is
continued. Ed.).

"Congratulations on your firat issue of
Submarine Review. It 18 going to be a fine houae

BB



organ putting forth the point of wview which has
been lacking. I wish this had been golng 25 years

ago."

"The firat Journal is more than I expected. I
was a '"white hat' during the war; respected our
of ficers but never realized the strain they were
under conatantly. Could you let me know i H.V.
Hoora, Dev Group Commander in 1964 was Gunnery
Officer on the RATON during the war?™

FJuast finished reading the firat isaue and
enjoyed 1t very such. I would like, to polnt out
that I (Capt. W.G. Ellis) am CO of the USS City of
Corpus Chriatli, not Cdr. William Owens, whom I
relieved on 28 August 1981.7

"Found the Submarine HReview to be beautifully
dona. The Review was well printed and am sure it
will become widely popular. Congratulationa and
aontinued good luck."™

To the Editor:

Richard Laning's RFEubmarine Command in
Transition to War® was the premier article of the
inavgural iasus of The Submarine Review. It
exenplifies what I Gthink the HNaval Submarine
League is all about. It provides useful food [or
thought For today's and tomorrow's skippers from 8
man who had the "Right Stulf.®

But my prineipsl reason for commenting is that
Dick Laning has cited comments from VAdm. Bob Rice
to prove hia point =-- that they didn't all make
it. Bob and I are the only two left From DRUM'a
original wardroom. Hick MHicholas, the Exec of
later SALMON fame, died in 1970; Manning Kimmel,
engineer, was lost in ROBALO in July 194%; and
John Harper, communicator, in SHARK II in October.

Bob did indeed feel he was old for the job. I
recall clearly a day in 1943 at Pearl Harbor when
he confided this to me, expressing real envy for
By youth. I was 26]
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He was a mebticuloua akipper, a gquality gained,
@3 Dick suggeats, during the peacetime years.
But he was also a superior teacher, and early on
made it clear to all of us that DRUM existed to
sink shipas. He waa the moat skillful periscope
handler I ever saw.

That was not all he was good at, however.
"Hormal™ wardreoom conversatlon leaned regularly
to history and literature. Hia later Job as Head
of the Department of English and History at USHA
was no accident.

The beat example of his maturity cama on the
firat night in area, acuth of Tokyo, on DRUM's
first patrol. We shot two aingle MK14 torpedoes
on the surface and aank the aseaplane tendar
MIZUHO (Bob was the only one on board who was
privy to the extreme torpede shortage in April
1942). Following the successaful attack, we were
driven down by & deatroyer; and flred one more
ME14, which ran deep under the astopped target.
For 15 hours, we listened ko our f[irat depth
charges, some olosa, others distant (but who
could know then?). With the battery gravity down
to 1.025, about 0200 the next morning, Bob
concluded that we must surface even 1f the enemy
was "up there™. His guidance to us began: "If
We don't make it, my only regret 1a that this
Fine new ship has not done the job for which it
was bullt." Fortunately, we did make it; and
DRUM did do its jobl

Mike Rindakopf
DROM 1941-1944

o A Congreasional Budget Office Study has
concluded that nine additicnal Trident submarines
Fyould provide the same number of warheads as
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both of tha land based missile ayatems under
oconzideration,” the MX and the small ICEM. While
the combined life-cycle coasts of the MX and the
small ICEBM would exceed those of nine Tridents "by
a factor of more than three."

o Admiral James Watkina, the CNO, in plugging
for a new attack submarine program, atressed that
in addition to this new submarine being bigger,
sore powerful, faster, deeper-diving and with a
far better sonar suite than the pressnt 688 Claas,
it would alao additicnally be "hardened®™ and
configured for under ilce cperations. He noted
that the Sovieta are “"demonstrating a strong
interest in operating under the ice™ and that
"wa'd better be able to fight them in that
region.”

g The recently released repert of the
Preaident's Commission on Strategic Forcea (the
Scowcraft report on the MX) included a
recommendation that research begin now on smaller
balistic-missile carrylng submarines, each
carrying fewer missiles than the Trident, as a
potential follow-om to the Trident aubmarine
force,. The report aald that such small subs would
pressnt lower-valus targeta and Ppresent radically
different problems to a Soviet attacker than doea
the Trident submarine force.®

0 On May 17 the Florida (S3BN T728), and the
nation's third Trident submarine, was delivered to
the Havy. [Electrice Boat, the builder of Trident
submarines, has seven more of the 560-Foot-long,
18,750 ton wvessels in warying stages of
conatruction.

o Cutting the cake this year at the Submarine
Birthday Ball in Washington, commemorating the
83rd anniversary of the Submarine Force, were the
hbﬂ-l’- vﬂdl! H!H! TIILII'JII-H-I'I' MH[ -.-EM-- lT'DIﬂ'l Gi
Willimes, Jr., USH, VAdm. Lawson P. "Red" Ramage,
USH (Ret) as the senior submariner at the Ball,
and Lt. David A. Veatch, USH, the most junior.
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o In a by-line Stockholm; Sweden, it 1s
reported that a Swedlsh government commiasion in
their findings which were published on April 28,
1983, concluded that the Sovieta had teated apy
aubsa in the inner Stockholm archipelago in
October, 1982, The commission sald that on the
basls of aonar recordings and lmprinta on the
saabed 1t was concluded Ehat unmanned subs were
sent on regonnalsance missions [rom Soviet mother
subs, and that underwater photos showed the mini-
subs to be about 50 feet long. At leaat aix
submarines — inoluding thres manned midgets with
8 bottom crawling cepabllity of a hitherto
unknown character -— were conaldered to have
penétrated the archipelago area with three of the
submarinea evading & maasaiva Rt in Eha
Horasfjarden bay where & main Swadish base is
located. The imprinta left by the suba inside
the bay showed what appearad to bea tractor-type
trackas of one submarine as it maneuvered along
the sea floor, and more conventional marks from a
second submarine of propellera and a keel. The
report noted that there had been at lsast 40
incidents of subaarine intrusions in 1982, and
that &the Jjudgement that tha recent Iintruslons
were Soviet, had been confirmed. (The apparently
long submerged endurance of these mini-suba i3 a
new, unknown capability).

g On Hay 3rd the Naval Submarine League held
ita aymposium and evening banquet with a astrong
agenda of subsariners [ocuasing on the main toplo
of tha day, the character of the next nuclear
attack submarine. Adsiral Al Whittle, Chalrman
of the Board of the Naval Submarine League opened
the day's aymposium and inktroduced the apeakers.
In the morning aesalon; Comsodore Chauncey
Hoffman talked to the growing Soviet underseas
force, and WVide. HN.R. Thunman deacribed the
evolving U.5. submarine force and the nuclear
attack submarine oconcepts for meeting this
challenge. The Honorable George A. Sawyer,
Asaistant Secretary of the Havy (Shipbuilding and
Logistiecs) told of submarine acquisiticn problems
and their sclutiona. In the afterncon aeasion,
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Vidm. Steve White gave the poaitions of the force
comsanders relative to missions versua force
level, and HAdm. J.H. Webber described the R and
D involved in generating a new attack submarine
design. At the banquet, Adm. J.0. Williams
desceribed the useful role which the HNaval
Submarine League can play in getting the Havy the
best follow-on nuclear attack submarine possible.

© An item in Sea Power, March 1983, notes that
when the Secrstary of the HNavy was asked to
comment on a report that a Soviet Tango-class
submarine was seen in the Adriatic Sea with a twin
surface-to-air missile launcher aboard, he asaid:
"We know they have developed such a ayatem. We
are confident they have such a missile." Later in
the article it was described as being an SA-14
typa. Although this is the firat observed Soviat
submarine anti-air weapon, the British for guite a
few years have had Blowpipe mounted on the bridge
of their submarines in & quadruple launcher.
Blowpipe (like the SA-14, which is alao poasibly
laser guided) is a small heat seeking missile
which in its infantry version saw considerable uae
in the Falklands War. This shoulder=held weapon
gooounted for ten high performance airoraft -
nine Argentine and one British. The Secretary of
the Navy contends that the U.5. Mavy does not
require a submarine surface to air missile because
Soviet maritime patrol alroraft have been unable
to locate 0.5. submarines.

o In the Preaident's early June action on the
Budget, he asked Congreas to approve
appropriations In the next two [iscal yeara to
build nine new subparines, two of which would be
Trident submarines and the other seven would be
688-clasas attack submarines, three for Fiscal Year
1984 and four for the following year. The House
Argped Services Committes, moreover, has approved
three 688-class submarinea and one Trident for

o On 21 May 1983 the USS NORFOLK (53N T14) and
the USS ALBUQUERQUE (SSN 706) were commissioned in
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Norfolk and New London respectively. The
Honorable Caspar Welnberger was the speaker at
the HORFOLE commissioning; with Senator Pete V.
Domenici, the Chairman of the Senate Budget
Committee the principal speaker at the
ALBUQUERQUE ceremony. Hrs. Welnberger and Mra.
Domenlel are the shipa' aponsora.

o Flag officer moves have been heavy Gthils
SURDET .« The following Gthree star and above
changes are noted.

= ADM Bobert L. J. Long, CINCPAC retired 1
July 1983.

= ADM William J. Crowe, Jr., relieved ADM
Long as CINCPAC on 1 July 1983.

= ADM John G. Williams, Jr., CHNAVHAT retirea
1 August 1983.

- ADM Steven A. White, relieves ADM Willioms
as CHNAVMAT on 1 August 1983.

= WADM Eenneth M. Carr became Deputy & Chiefl
of 3taff, CINCLANTFLT and CINCLANT on 1 April
1983.

- VADM William J. Cowhill, DCHO becama J-4,
JCS on 1 July 19B3.

= VADM Edward F. Travers, Vice Chief of Naval
Material retired 1 June 1983.

= VADM Bernard M. Kauderer mrelieved VADM
White as COMSUBLANT on 27 June 1983.

= WYADM Powell F. Carter, Jr., relieved VADHM
Carr in Maroh 1983.

= RADM Charles R. Larson relleves VADM Edward

C. Waller, III as S3Superintendent of the WNaval
Acadenmy this summer.
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- HADH Albert J. Baclécco, Jr., COMSUBGRU SIX
kaa been nominated for & third star and to reliesve
VADM Monroe as OP-098 in Auguat 1983.

BOOK HEVIEWS

"BATFL3H", the Champion "Submarine-Killer
Submarine of World War II" by Hughston E. Lowder
with Jack Soott - Prentice-Hall: 19B80:226 pages.

"BATFISH™ will be a noatalgia trip for WWII
submarinera and education for latecomers as
Lowder; cne of her Radiomen, takea the reader froa
Commissioning in Portsmcuth, WN.H. through 7 war
patrols to her final resting place as a monument
in Oklahoma, over a thousand miles from the
nearast sea.

Scma fine photos help set the atmosphere and
inolude a younger "Jake' John K. Fylfe, and 'Bob’
Robart L. Black, well known to many of us.
BATFISH (35310) sank 14 enemy ships, heard many
depth charges, made the usual delightful liberties
at Pearl, Midway, Freemantle, and S5an Francisco,
missed Japan's omightliest Tbattleship TYamato,
weathered Ctyphoons,; [retted about Erigger-happy
friendly aviators, and raced arcund on life guard
duty as did many of u3.

¥What made BATFISH truly unique was her sinking
3 Japanesa submarines in 3 days. Whal makes Lhat
part of the atory truly gripping ia that wa ecan
eapathise with both BATFISH and her targets. How
often has each of ua sighed "There but for the
grace of ...7%

Somehow her handsome last skipper, ‘'Walt'

Walter L. Small missed having his plcture included
in what has got to be one of the greatest
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submarine storles told. Regrettably, oharts ars
not provided to add clarity to the narrative for
those pnot Familiar with war areas.

R.B.L.

"TEE AMERICAN SUBMARINE™, Second Editionm, by
Horman FPolmar, 1983 Hautical and Aviation
Publishing Co. of Ameriea; 170 pages.

Aftar f[itful atarts, the line of asubmarine
development becams well eatablished juat about a
gantury ago and has continued at ratea wvarying
from busy to [frantic until now. Folmar has
achieved a remarkable overview in a ceopliously
illustrated compach 170 pages easy and
fascinating to read.

Every retired submariner will want a copy with
which to enjoy the nostalgia of reliving the
quarter to third of this histery hée inhabited.
Each Wardroom needs a copy 30 all the offlcers
can share a perapective about the asgment of the
development lins they influence. Sehoal
libraries need it ko provide potential
submariners a view of the continuity into which
they may enter. Each aubmariner needs a copy
with which to ahow his son what he does and what
his 1life means.

The Author shows that submariners have placed
themselves in danger and discomfort in efforts to
achisve paval missions from the Revolution to the
present as technologleal opportunists of each
time frame. Fropulsion haa gone from one
manpower through multi-panpower, sall, steam,
gasoline-electric, diesel-electric up to about
6000 horsepower, to nuclear power up to 60,000
horsepower. Hull materials have gone [rom wood
to iron to steel to HY B0 steel to aluminum to
titanium. Weapons have gone from screw attached
mines to aspar mines to launched minea to
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torpedoes to homing torpedoes to guided missiles
ko ballistic missilea to homing missiles to MIAVed
pisailes.

Similar decibel changea have been made to
happen in such other characteristies as hull form,
environmental sontrols, andurance, operakting
depth, detection methods, detection avoidance,
communications, speed, and ruggedizing. Moat of
the phases in these evolutiona are illustrated and
described. The author gives well deserved credit
to Cedr. John Alden and hiz excellent book "THE
FLEET SUBMARINE IN THE U.5. MAVY."

Many fun games ocan be played with the
inforsatlion contained: "What well known officer
was laat CO of U.5.5. Flunger S55=-2 Enalgn C.W.
Himitz. Who was her moat famows visiter?
Prasident T. Roosevalt.

I was able to detect just 10 errors. They are
all inconsequencial ao I'1l not name them:; you'll
have more fun looking for them. Many of the truly
heroclc men of submarine development are mentloned;
many are not. I hope future works will bring out
such names as O0.F. HRobinson, Carlton Shugg, Ralph
Kissinger, Lou Roddis, Joe Pierce, "Red' Gatas, J.
'Bill' Jomesa, Bill Roseborough, Mike Moore,
Levering Smith; Tom Dunn, 'Fuel 0i1l' Johnaon,
Mandell, Panoff; Hockwell, Dan Daspit, Frank
Andrewa, Paul Backusa, Hank Arnocld, Harry Jackson,
Chet Smith, Frank Lynch, and about a hundred
othars who became my heroes.

Of great interest are the parta on the many
configurations which have been derived from fleet
boats since WWII; including S3R'a, transport and
cargo subsarines, various research submarines,
various LOON and REGULUS launchera, SSK's, S5T'a,
and the ALBACORE.

The evolution of the NUCa mnd the S55BHs brought

out a number of facets unknown to me even though I
lived through part of that era on active dukty.
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Polmar has written a book which will intereat
many, Iincluding submariners at wvarious career
stagea.

Dick Laning

1983 HAVAL SUBMARINE LEAGUE HONOR ROLL

Foundersa
Boeing Aerospace Company
Systes Planning Corporaktion
Booz-Allen & Hamilton, Ino.
Rockwell International Corporation
ORI, Incorporated
American Syatems Corporation

Mrs. Pat Lewila, In Memoriam for RAdm. James H.
Lewls, USN

Sippican Ocean Systems, Inec.

Plank Owners
VAidm George P. Steele, USN (Ret)
Hidem Charles D. Grojean, USH (Ret)
BDM Corporation
Solence Applicationa
GHB Batteries
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Skippers
Adm A.J. Whittle Jr., USH (Ret)
RAdm R.H. Werthheim, USN (Ret)
Capt. William J. Ruhe, USH (Ret)
Capt Jamea P. Keane, USN (Ret)
Capt Robert D. Donavan, USN {(Ret)
Mr. Samuel P. Ginder
Capt John W. Haizlip, USN (Ret)
VAda Patrick J. Hannifin, USN (Ret)
Capt Roy M. Springer, USN (Ret)
Cdr Edward A. Sundberg, USNR-R
VAdm Philip A. Beshany, USH (Ret)
Mr. Lawrence G. Burke
VAdm William W. Behrens, Jr., USN (Ret)
Capt John F. Fagan, Jr., USN (Ret)
Capt Russell C. Medley, USN (Ret)
Vidm, C.H. Griffiths, USN (Ret)
Cdr John H. Stein Jr., U3N
RAdm Richard Holden, USH (Ret)
LCdr Michael E. Rlordan, USH
Capt Bradford 5. Granum, USN (Ret)

Cdr K.A. Lee, USN
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Cdr Carl H. Otto, USH (Ret)
Capt R.A. Bowling, USH (Ret)

Tracor, Inc.

Advisors
VAda N.R. Thunman, USH
Mark B. Robinson
RAdm Clyde R. Bell, U3N
Capt L. Patrick Gray III, USH (Ret)
RAdm Edward €. Stephan, USH (Ret)
RAdm George F. Ellia, Jr., USH (Ret)
Capt Rhodes Boykin, Jr., USN (Ret)
Vidm Shannon D. Cramér, Jr., USH (Ret)
Capt John L. Jensen, USN (Ret)
RAdm F.W. Kelley, USN
Capt John F. Drain, USN (Ret)
Mr. Paul Boyenga
Mr. Edward A. Chittenden
RAdm. Ralph H. Carnahan, USN (Ret)
Cdr Edward Bowdler, USHR (Ret)
Capt Lawrence E. Stahl, USH (Ret)
Mr: Charles B. Almy
Capt Jack G. Newman, USHR-R

78



Cdr William J. Hobler, Jr., USH (Ret)
Haney Zimmerman

Gould, Inec.

Hydroacienca, Inc.

Acouatic Systems

Kenneth C. Frederlick

Associates
VAdm, Carlisle A.H. Trost, USH
LCdr George A. Hamilton, USH (Ret)

Capt Charlea Michael Garverick, USH
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The Submarine Review 13 a gquarterly publication
of the Submarine League. It is a forum for
discusaion of submarine mattera. Not only are the
ideaa of its members to be reflected in the
Review, but thoas of othera as well;, who are
interested in aubmarines and asubmarining.

Articles lor this publication will be accepted
on  any subject closely related to submaripe
matters. Their length should be a maxipum of
about 2500 words. The content of erticlea is of
firat ipportance in thelr Bselection for the
RHeview. Editing of articles f[or clarity may be
pnecesgary, since lmportant ideas should be readily
underastood by the readers of the Review,
Initially there can be no payment for articles
submitted to the Review. But as membership in the
Submarine League expands, the Review will be
produced on & financial baals that should allow
for special awards for outstanding articles .when
printed.

Articles should be submitted to the Editor,
W.J. Ruhe, 1310 Macbeth Street, McLean, VA 22102.
Discusaion of ideas for articles are encouraged,
phone: T03-356-3503, after office hours.

Comments on articles and brief discussicn ltems
are welcomed to make %the Submarine Review a
dynamic reflection of the League's intereat in
submarines.

The succesa of thls magazine is up to those
persons who have such a dedicated intereat iIn
submarines that they want to keep alive the
submarine past, help wlth present subsparine
problems and be influentlal in gulding the [Muture
of submarines in the U.3. Navy.
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