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EROM THE PRESIDENT

I am pleasad to report several actions which
demonatrate our intent to produce a responaive and
dynamic MNavel Subperine League. Firat; the
Directors have approved a Submarine Service awards
program for submarine-related personnels but not
te inelude asenlor officers of the rank of
Commander or higher -- for whom there are
geemingly adequate awards programs in existenca.
Recipients of the awards will be selected by the
DCHO (SUBS) for approval by the Submarine League
Direntors. Each recipient of an award and apouse
Wwill be invited to the Annual Symposivm for
recognition. The Charles A. Lockwood Award for
Submarina Professional Excellence will be given Lo
a Junior Officer, a Chief Petty Officer, and an
enlisted man (E-6 or below). The Levering Smith
Award for Subparine Support Achievement will be
gEiven to a LCDR or below or & civilian. And the
Frederick B. Warder Award for QOutstanding
Achievemenk -- for a apecific action or continuing
performance which had a favorable impact on the
submarine service =- will be given to a LCDRE or
below or a civilian. These awards should fill a
need for apecial recognition of deserving
individuala and serve as a link between junior
submarine personnel and the Submarine League. It
should al=o be an avenue to unify and strengthen
the League's memberahip,

Admiral Longs the Submarine League's Chair-
man, along with the Directors felt a great need Lo
have npew and broad inputs Tor the League's
direction. Consequenktly, an Advisory Council of
12 distinguished submariners and 3 senior execu-
tives of dindustry has been established. Vice
Admiral Fhil Beahany was designated the Council
Preaident. This Council is designed to allow a
group of dedicated individuals to meke recommenda-
tions on eriticsl issuves vital te the continued
growth of the Submarine League towards the acoom=
plishment of its goals.



Finallysy in response to the sany comments of
Leagpue members; the Directors of the Submarine
League have decided to dispense with a classified
briefing as part of the Annual Symposium: feeling
that 1t could not be justified. The 1 1/2 day
agenda will however be maintalined, with the
busineas meeting initiating the Syeposium and
with more time allocated for memberahip inputs at
this session. This should be a wuseful and
productive modification to ocur annual meeting's
agenda. The Fourth Annual Symposium will be held
on 9=10 July, 1986, at the Mark Radisson Hotel and
Convention Center in Alexandria, Virginia. Please
mark this date on your calendar.

The Holiday season is past, but I atill want
to wish all Submarine League members, "good health
and success in the pew year of 1986." The
Submarine League i3 destined to play & vital role
in this country'a defense posture. It needs youpr
support and participation in 1986.

Chuck

ERCH THE EDITOR

A Senate Arped Services Committes staff study
has provided the arguments for Senators Nunn and
Goldwater in their campaign to have basic changes
made in Ethe defense organization. A major and
suggested well publicized change, 12 to dis-
establish the Joint Chiefs of Stafl and establiah
a Joint Military Advisory Council of Y-star
military officers on their last tour of duty -- to
serve as the principal military advisors to the
Freaident, with the Chairman providing military
advice in his own right.

OF Jlesser dramatic nature but probably of
greater importance to our national security
intereats are the Study's recommendations relative



to the military servicesa' atrategiec planning
process and the strategles being derived. In this
regards the atatus of strategic planning in fthe
subparine service might be considered.

Is atrateglc planning an important activity
of the submarine servica? Mahan conaidered it to
be "the essence of the military art.®™ Yet:; aa the
Study observes, because insufficilent attention 1as
being paid to strategic planning, there i3 "no
clear articulatiom of the strategic goals and
ooncepta necessEry to establiash resource
priorities amd to adapt readily to changing
reguiresents and concepts.”®

Hany of the artiecles 1in thia prasant
Submarine Review repréesent uselul thoughta in the
atrategic planning process, Hence, a focussing on
apecific related ideas in individual articles
herein should be useful in assessing the concerns
expreased in the Study with regard to the
atrategles of the services. spacifically, Ctheas
articles o¢cen help one reflect on tha extent to
which == or even whether == the submarine sarvioa
iy == in the words of the Study -- guilty of
developing a strategy which iz meraly a
convenient rationale to justify the weapona
systems that the services want to buy"™ and as a
results "strategic plans are totally unrealistic
and offer no guidelines for detearmining prioritisa
in the actual allocation of resources.®

EJM's "ot Jo Trivia & Purauit” book review
makes observetions relative to the extarpal
characteristics of Soviet submarines which would
belis the basic assumption of our pressnt attack
submerine atrategy for war =—— i,®. a quick forward
deoimation of Soviet submarinea so as to ensure a
contrel of vital asa areas which are critical to
the support of U.35. overseas military forces and
the 0,5. economy, as cutlined in VADM Thunmen's
"The Past 1is Proleogue.® Why certein design
features are incompatible with the Soviet bastlon



strategys, and what they probably indicate as a
more likely employment for many of the Soviet
submarines, can be a necessary factor in the
Subparine Service's strategie planning. The
article on quiet MHD power in Soviet submarines
alerts the strategic planner to the impact of this
possible development on the present strategy.

Tony Wells' "Soviet Prospecta™ article
provides ochanges in the threat which should be
regarded in the atrategic planning process in
order to develop alternative strategies to mest
such ochanges aleng with an evaluation of possible
U.5. strategies and their pricrity, His thought
that the Soviets are likely to carry some of their
submarine war to the Continental Shell areas of
the United States needs to be evaluated and
poasibly factored ioto a modified 0.5, subzarine
strategy. Also, Wella®" pracognition of the
problems of finding enemy submarines 4in the
Marginal Sea Ice Zone -- "like looking for a
needle in & haystack™ == might baelie 0.5, optimism
as to quickly destroying Soviet submaripes. John
Lecnard's "The Melee," moreover, while recognizing
the possiblility of such engagements where mutual
detection ranges are low, as in the sea=ice-zone,
suggests a need for new kinds of weapons and
approach to this mode of undersesas Cighting. The
article on the Fuel Cell Submarine would also
suggeat the need for more and new kinds of
submarine reascurces to fight tha battlea of a
general war == reinforcing Tony Wells' assumptions
particularly as ¢to more U.5. submarines being
needed Eto protect the coaasta of the U.5. from
enemy submarine actions.

What Gthis all adds up to ia an appreciation
of the problems facing the sobmarinae astrategle
planner and the peed for people traiped inm thias
discipline who can devealop alternative atrategles
to meet changes in the threat as it develops.
CAPT Linton Brooks in a previous SUBHMARINE REVIEW
article decried the loss of a eritical number of



subparine officers who were trained for strategle
thinking about "nueclear® war and he saw the
poasibility that our submerine war plans for
fouclear™ war would suffer.

Parhaps a general recognition of the need for
a strong cadre of strategic thinkera and planners
1a lacking throughout all the servicea, end has
been the root-=gause ol the Senatora' indictment of
present military strategy.

JHE PAST IS PROLOGUE

[ A digeat of a talk by VADM Nils R. Thunman, USN,
deliverad 17 August, 1985 at the Submarine
Veterana of World War II national convention.]

Shakespeare aurely was thinking of ua
aubmariners when he penned Eing Henry's atirring
worda, "we few, we happy fews we band of
brothers.® Qur brotherhood of the deep is truly
unigque and although we may be of different
generationa, it binda ws through our common
axperisnce and undersea heritage.

In planning the future, we take lessons from
the present and past == from you, the submarinara
who won the war in the Pacifieo. You ara the men
of whom Admiral Nimitz wrote, "We shall pever
forget that it was our submarines that hald tha
lines against an epemy while our fleeta replaced
loases and repaired wounds,™

It is important for us to appreciate that the
Submarine Force of today is founded upon the
lessons of the past —— upon your succesaes as well
a3 on your difficulties and how you overcase them.
We are determined not to repeat the mistakea of
the paat. We respect Santeyena's dioctum, "Those
who cannot repembéar the past are ogondemnad Eo
repeat it."



You gentlemen repepber and wunderatand far
better than I the seriocus problems you encountered
during the ffirst two years of the war in the
Pacifiec. I'd like to recall a faw, Six months
intoe the war more than BOD torpedees had been
fired in combat, with discouraging results. And
not a aingle test had been run to inveatigate the
skippars' complainta. It was easier to blame the
skippers, It was npot until June, 1982 that
Charlie Lockwood and Jimmy Fife tock matters into
their own hands end ran the tests that confirmed
what many of you had been btrying to tell BUDRD
sinca Pearl Harbor -- that the Mark 14 torpedo ran
10 or 11 r[eest deeper than satl Also, the
exploders often failed to work. Finoally:, 1in
September, 1983, nearly two years into the war,
you had & torpedo you could count on. Clay Blair
summed it up correctly, PThe torpede acandal of
the U.3. Subparine Force in World War II was the
worst in the history of any kind of warfare.®

We are not going to let that happen again.
Our Ctorpedoea and our misallea are golng to work.
The Mk-48 torpedo is the backbone of our arsenal.
It is & good torpedo. Each year we Fire about
1600 exercise torpedoes in various environments.
Wa [ire on instrumented trecking ranges where we
can closely monitor the torpedoes' performance.
We also Fire in the open ocean and bave tested the
Mk-48 under ice. We try to atress the torpedo and
the entire weapona ayatem to its limit. However
== drawing on your experiences == 1 remain
skeptical about torpedo performance. In 1980 when
I was COMSUBFPAC, there were some disturbing trends
in torpedo reliability. These trepnda revealed
problema in both quality control and design --
which were ixed. The torpedoes were updated, and
& rigoroua warshot testing progrem ensued. Each
year we select at random about 10 Mk-48 warahot
torpedoes alreedy loaded on subparines and fire
them Iin a service weapons teat, designed to teat
the entire system from launch Lo exploaion. A Mk-
kB warshot waes also fired under ice to be ecertain



it would work inm that harsh environment. It didl
Moreover,; over the past year our success in these
service weapona teata ia approaching 100 percent.
But I still remain skeptical. The Mk-48 iz a good
weapon but it won't meet the challengea of the
pext decade and beyond. So we are well along in
the development of the advanced capability Mk-48,
the ADCAP. It 4is being subjected to the moat
realistic and pigorous teating we can deviasa.
Happily, the Etast results to date are moak
encouraging.

Peacetime training is another important area
where we have profited from the lessona that you
learned at great coat. You can repember well that
ponths of hard Fighting:, bitter disappointment.
and relieved akippers were reguired to overcome
the ocautious, stereotyped and unimaginative
training practices of the pre-war daya., The
potential enemy was little known and péeacebtime
operations were conducted in "home watera.®
Taoties were Iinfluenced by an ignoranca of the
eapabilitiesa of the enemy's ships and alroraflt.
These are lessonz we cannot fall to heed. Today's
training and operations take place literally 4in
every ocean of the world. While. we atrive to
practice a3 we would Tight, and to stresa our
skippers and crews to the greatest reasonable
degree. We observe the Soviets'! ships and study
their tacties, There i3 no guastion that the
Ruasians are good and getting bettar. S0 we are
working harder to atay ahead.

In the vital area of tactica and training.
you confirmed the importance of the periscope. In
pre-WW II days, the periscope approach had fallen
inte disfavor. Doctrine then called for deap
sonar approaches on the basis that "It is bad
practice and it 1s contrary to submarine doctrine
to attack at periscope depth when sircraft are
known to be in the vieinity." MHonths passed after
the war started before the Callacy of this
doctrine was made evident. Yet:, 20 years later,



the THRESHER eclasa 55N was bullt with only one
scope. Belatedly this was recognized as a mistake
and a second acope was installed im theses suba.
Today our S5Ha all have two sophisticated
periscopes with low radar cross-section, built=in
CRmBras, infrared sensors and communications
antennas, But in spite of the complex electronics
packed Iinto today's periscopeas the operational
technigque has changed little from your days.
Short  exXpoaures, rapid target recognition,
skillful wse of the telemeter == sometimes
hampered by leaking hydraulic oil == these skills
are all with ua today.

While we have profited from many of the
lessons learned by your generation, 4t will not
asurprise jou that, while developing a Firat-rate
subgarine force, we skill face many of your
problems. In the thirties there waz a bitter
battle over bullding the [leat boats. They azid
they were too bigs too costlys end had unnecessary
range and éndurance for adequate defanaa.
Fortunately, the submariners won and the [leet
boat was bullt, With thelir speed; [irepower, and
reom for growth,; they proved wital to the ultimate
victory. With ssaller and lesa capable
subsarines; the war in the Pacific may waell hawve
gone puch differently.

Today there i3 a asimilar debate over the
submarine force of the future. Our maritize
strategy i3 2 quick-striking atrategy which
Features the 35N as its leading edge. It calla
for early offensive action in forward areas where
only submarines can survive. This concept
requires submarines with a clear-cut acoustie
advantage that can reach the battle area quickly
and bring great {irepower to bear both on land and
ses targeta, As in the thirties, submarines with
these capabllities are neither small nor low-coat.
We heve proposed to build the BS38-21, a fast,
quiet and extresely capable submarine, deaigned to
meet the threat of the next century. With the



enthusiastic support of the Secretary of the NHavy,:
the CH0 and many in the Congresa, I as confident
we will get that suvbparine of the futura.

I know that we would find Ehat the life of
the submariner's family has changed l1ittle over
the years. The sacrifices made willingly by our
submarine familiss year after year ara  both
remarkable and praiseworthy. In Washington we
work to give our submarine family all the support
we ¢can == particularly in the areas of pay and
Bllowances and ip base and housing [lecilities.
We'll mnever be sble to give them ell they deserve
but we won't stop trying.

I sterted this telk with reference to Gthe
past and to our heritage and I'd like to return to
that theme. In our libraries in Pearl Harbor and
Hew London: we have collected the declassified
patrel reporta of the miasiona that you made, 3
urge our commanding officers to read Gthem, :
particularly remember reading Sandy Molregor's
account of his second war patrol in USS REDFISH.
After putting several torpedoes into a well
escorted Japanese airoraft carrier, Sandy wrote.
"Took a good sweep around. Unable to see airoraft
carrier. He has sunk. Had many planes on deock.®
And then shortly after, ¥0On pasaing 150 feat all
hell broke loose when asven well-placed dapth
charges exploded alongside atarboard bow.™ Sandy
reported that the pressure hull was cracked in the
forward torpedo room, that there were npumerous air
leaka throughout the boat: &and &8 torpedo was
paking @ hot run in #8 torpedo tube. Sandy
brought that submarine salfely back to Midway.
Reading that pestrol report gave me  great
gonfidence aa I went to & command. And today. the
sccounts of REDFISH and thoae suba still on patrol
like Muah Morton's WAHOO, ocontinue to inspire the
akippera of the puclear era.

In aome ways the comsanding offlicers of your
genaration are different from the CO0's of today's



miclear submaripes. Teoday's skipper has never
sarved on & surface ship., Few have bean to sea on
a diesel boat. They are sore comflortable with
digital sonar and fire control systema with atar-
wers=lika video screenas than enalog machines and
displays. But im truly important attributea,
today's CO ia little different from the skippars
of your day. Our CO's are thorcughly profassion=
al, technically capable, filercely independent.
proud of his ship and crew and known ococaslonally
to raise a little hell both at sea and ashore.

Modarn technology  hasn't ohanged the
ingredients for a pgood CO0 == good Jjudgement,
oommon senseé, moral courage, and confidence in hias
ability, his ship and his crew. I'm pleased to
report that we have men with theaes Gtralts in
gbundance commanding cur submarines at sea today.
The future of our Submarine Force i3 bright. We
are building four 688 class submarines a year,
each mpore capable than the last, New TRIDENT
subgarines are being commissioned yearly. They
are sagnificent submarinea. We are buying better
submarine weapons than ever before. I have no
doubt that the nuclear subsarine is destined to be
tha capital ahip of the future.

There was a time, until about 1980, when we
believed that the Soviets had a poor grasp of
applying noise reduction, acoustic processing,
computer fabrication, and sc on. What we did not
always perceive was that the technical antecedents
of their programs were basad upon lengthy research
and development with respectable pedigreea. The
apparent surprisea from 1980 to 1985 wera the
products of well-concelved research and
development programs often begun ten or more years
earlier, Linear axtrapolation of Soviet neval
aystema can be misleading when consiatent research
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and development programs indicate a potential for
atep changes in capabilities. This is as
applicable to passive arrays oand space-based
radars as it 4is to heavyweight torpedoeas and
aines.

What do the next 10 to 15 years portend?
Research and development programs in the current
Five Year Plan will bear fruit in the 1995 to 2000
timefrase., The new construction of the last two
yeara or a0 will becoma the staple units of tha
Northern Fleet out to the turn of the century.
The SIERRA, MIKE, and AKULA olasses will becoma
the mainstays of the 58N Ordar of Babttls for at
least the pext ten years, with modifications along
the way. By 1995, the Northern Fleet will possasa
& majority of quieter and more capable submarines,
The older, noisier boats will be coming to the end
of their hull livea. The technical improvements
in Soviet submarine capabilities pressnt the
Soviet high command with several options and ocould
potentially change the nature of operations. Much
will depend upon their perception of and reastion
to 0.5. polioy in the Arctic. If U.S. oparations
provée to be ineffective or not sustainable for
long periods, there may be a significant redress
in the balance of Soviet 53N and 53 forces within
the Arctic bastions. The new., gquiet SS5BNs of the
DELTA IV and TYPHOON classes may require leas SSH
support because of the Sovieta' skillful use of
the ice to mask 55BNa, thereby releasing some of
the npewer, quieter SSNa for operations further
west and south.

Boise quieting itselfl makes submarine against
submarine operstions ever @®more precarious.
Initial detection may become problematic for gquiat
Western submparines againat quist Soviet
submarines, ¥hen contact is m@made, theres are
likely to be high speed melesa with salvo attacks
and counterattacks and a broader use of deception.
Complex aotive sopars may aocquire more
significance. Stealth will remain important: but



speed and weapon reliability may be equally
important. However, will this type of submarine
engagement become rare because of a aignificant
reduction in the West's acoustic advantage? Under
the ice cap and along the marginal ice zone. the
West may find it extremely difficult to make an
initial detection of a guiet, stealthy, well-
handled Soviet SSBN. Full forward preasure by the
Weat oould conceivebly become & "needie in a
hayatack®™ problem in a hostile environment.

If the Soviets opt for &8 shift in emphasis to
antl-surface operations and support of the ashore
through submarine-launched land-attack cruise
missiles such as 53-H-21 and S5-NK-24, we may see
asyemetries develop which could present the United
States with aeveral dilemmas. Submarine nuabera
count. If the United States configures priparily
for ASW, with anti-ship and land attack aa
sscondary roles, we may find that the Soviets have
bought an advantage with a flexible mix of weapona
for uae in certain situations and a dedicated role
in othars. It is conceivable, for example; that
the moat capable new diesels could be SLCH armed
to patrel in the shallow waters off the east coast
af the United States, while a8 new olasa of 530N
could be a SLCH firer from within the Arctie
eireles with long-range, 3,000 km plus, weapons
launched from apecilal tubea, The S5-NY-2§ may
already pose such a threat. Thase oould he
targeted at sensitive objectives in the northern
plaina states. The older diesels could assume a
more pedestrian but highly important role as mine
leyers. Conversely, &as the Soviets gain
experience in the flexible use of land attack
eruise missiles in lieu of torpedoes, there may be
53BNs  carrying & limited pumber of  second-
generation land atteck cruise missiles in order to
edd diveraity +to their self-protection torpedo
payload,

Whatever the eventual mix of weapons for the
typical Soviet 58N, i&t isa likely that thera will
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be many perputations. Larger numbers of Northarn
Fleat submarines will be spared from the pro=S5BN
mission for other operationa. Thesa oan be
grouped into several distinet categories in
keeping with the historical development of the
Atlantic apd Arctic defense zones. Anti-surface
warfare will be considerably strengthepned with
larger numbers of wore versatile platforms in an
expanded rumber of groupsa. Protective ASW will be
provided in part by submarines. But the main ASW
effort will be concentrated in specialist ASWH
groups in whiech ocoordinated ASW will be the
dominant feature. It is unlikely that the Soviets
will opt for independent ASW operations except for
targets of opportunity and at choke points. When
a detection is made, the Soviets are likely to uae
sledgehammer tactics instead of precise surgical
attacks. A pettern of nuclear depth bomba may be
the Soviet reaponse to targets in inner zones or
gclose to the loe adge. The new surface battle
groups will be the keyatone of surface operations.
The first carrier battle groups will be available
in the Cirat halfl of the 1990s. With the CONs and
new deatroyerss they will meke HATO forays above
60 north less trouble free. The 55GNs and the
Soviet Naval Air Force anti-surface carrier
missile leunches will be integrated more into
coordinated atrikes with theae surface groupa.

Tha Soviet aim is to form an Arctic defenss
zona above a line from scuthéern Horway through the
Shetlanda to Cape Farewell into a Soviet lake,
"Mare nostrum® is a term well-known to the Soviet
Havy. Iceland and the whole of Norway could lie
within this Soviet naval aphere of influence.
Thia would be a natural and logical development of
Soviet paval policy since they firat perceived anpd
articulated a serious threat to the Soviet
homeland from nuclear armed carriera and POLARIS
submarines.

It is unlikely that the Atlantic will see the
extruaion of major surfece forcea from tha
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Horwegian Sea for wartime operations. Tranaits to
Cuba and other surrogates in thea south Atlantie
will be commonplace, but they will not be part of
any strategic deployment in the north Atlantie.
Similarly, tha Sovieta will contipue to use naval
diplopacy as opportunities arise, The Soviet
Horthern Fleet Air Foroce may deploy to Cuba,
Angola, and 30 on. But it is wnlikely that
overseas bases would be pounted upon in wartime,
except as expendable irritants to the West.

Although absclote numbers of submarines will
decline, more are available for anti-SLOC in the
northeastern and southwestern approaches, and off
the coasta of the United Statas. In addition to
the SLCHM threst from nuclear submarines; the
Soviets appreciaste the value of dieael aubmarines
in ahallow water. If the United Statea seems to
pressure the Soviet Union under the ice cap, Ethe
gquid pro quo may be diesels in areas of f the esast
coast where the 0.5, Navy's deep oocean ASW
configuration may have limited affeat, Tha
strategic significance of such deployments in
terma of arms control leverage and the impact upon
European oruise missile deployment may be
exascerbated by the likely segatonnage of follow-on
Soviet cruise misailes such as the S335-NX-24, but
also larger succesaora to the S5-H-21 which could
be fired from 65 em torpedo cubesa. Not only would
this upset the atrategic balance as currently
copceived, based upon ICEM and SLEM numbers and
throw weight, but alsc inject a new reange of
problems for the Strategic Defense Initiative
(EDI). SBDI will not be able to ignore the alr
breathing weapon, particularly if it cen be
carried in large numbers in 65 ecm Soviet torpedo
tubes in Ilieu of the larger-diametear torpeadoes.
The relatively ssall 53 om diameter 33=-N-21 may
well have successors of a more troublesome
complexion. However; the first practical problem
for the 0.5. Navy is to scguire a shallow watar
ASW capebility and this may be at the expanse of
other systems,
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The anti-35BN mission in the Atlantic could
becose & more serious threat. More capable Soviat
subsarines released Crom pro-S3BN cperations could
ba deployed in groupa of two or fthree to de-
stabilize Weatern S3BN operationa., One can assume
that current apti-33BN operations have to be
limited because of the low availability of fIront-
line VICTOR III 3SNs. There may therefore be an
increasing requiremsnt on Western SSEN operators
to devisa aver more rigorous deploymant
procedures, especially inaide the 100 fathom lipe
where Soviet barriers could possibly become
affective.

The net effect of the above inroads by Gthe
Soviet Northern Fleet in SLCH deploymants; anti=
S3BM operations, preasure on the approaches from
and to the SLOC terminals on both sides of the
Atlantic, 4in addition to the atrengthening of the
Arotic area from the ice cap itself to the
Skagerrak will be to streas U.5. Naval foroas,
The counter has to be measured and affaeckiva. A
full forward strategy may well have a short Gern
paychologloal impact upon the Soviets. But for
the long term effect of keeping the Soviets tied
down mnorth of the North Cape, a thoroughly
orcheatrated program will be reguired. Fiecemeal
hardware programs will help., but are unlikely to
provide a lasting aclutiocn. At tha psame tipme,
under-ice coperations may present insuperable
environmental problema for the aide which is
loocating, and ideal advantages for the side which
iz evading. In the high refraction environment of
the Arctie, chance detections may become more
commonplace as the acoustic advantage wanea. When
range and bearing data become further diatorted
upder the lce, a winning strike say have to be
nuwelear-tipped.

Anti-55BN operations:; tactica to support
S55BNs; &and the potential melees which are augured
for under-ice patrols could lead to accidents, and
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therefore, possible erises. It may be on the
anvil of experience that the 0.5. Navy decides
whether & rull forwerd pressure strategy is
viable.

Whether &  breakthrough occurs In ASH
technology resains to be aeen. IT the Soviets
were to acquire a limited capability (fop
instapce; in shallow water), Gthe impact could be
destabilizing since most of their Horthern Fleat
58ENs ocould be under the ice and secure from the
type of remote sensors described in open technical
literaturs, There are no prizes for coming in
gecond in paval warfare, amnd this is clearly the
one major technical area in which the Soviets may
conoentrate considerable research efforta. The
ispact upon both pro and anti-33BN operationa in
initial transit areas, npot necessarily the deep
ocean patrol areas, could be considerable. But
thi= has to remain highly speculative for the tima
being.

CONCLUSIONS

Although there may not be any surges into tha
Atlantic by major surface units, the added
confidence and capability atteched to submarine
operations may lead to a truly maritime astrabtegy
within the Arctiec and Atlantic conaistent with a
combat option. This would assume that the Soviet
high ocommand belieyes that not only doss tha
Horthern Fleet adeguately defend the homeland and
fulfill its strateglc mission, it alsc possesses
reserves of capability that could be used ko
stress the West in a truly maritime rather than
continental posture.

In the 1990a, the 0.8. Havy's concept of
Ppowear projection® may be mirror-imaged by Lthe
Northern Fleat with simulated atrikes against the
Northern Flank, using cruise wmissiles, carrier
support, and amphiblous assault. Denmerk and
Iceland would be primary targeta. Such operations
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would challenge the supremacy GCthat NATO  has
enjoyed in the Norwegian and North Seas; thereby
inoreasing prossure on the flanks of the NATO
Central Front. Soviet strategy would be
predicated upon gaining sea control. The easence
of this would be the prevention of U.5. carrier
battle groups and amphibious forces from
penetrating the GIUE Caps intense tactical ASW,
and attacks upon HNATD maritime alr asasets;
command, control, and communications facilities,
and extensive mining by aircraft and oerchant
ships. In other words, the Sovieta' aim would be
to maintain a lipe behind which they would have
sea supremacy. The 33BN would be on atation in
the parginal ice zone and under the lce cap. A
large proportion of 35Na currently employed on
pro=353SBN duties would be used for sea controls

operations againat the ahore, and anti-55BN
operations.

The land attack cruise mlssile adda & new
dimension to Soviet maritise astrategy in the
Atlantic and Aratic. Furthermorse, tha Soviat SLCM
présents complex arms control lasues. The Soviets
will acquire added lexibility toc mix weapons in
their 53 om and 65 cm torpedo tubes, and to have
multiple roles for thelr submarines. Soviet
subparines deployed against crucial Westarn
comsand, control, and communications and logistics
sites may pressnt 2 serious problam for ASH,
especiplly in shallow waters. The quid pro quo
for forvard=-deployed Weastern S5Na may be an
increasing Soviet SLCM presence off the U.5. coast
and harassment of deploying SSENs.

Excapt for strategioc ASW, the Soviet
requirement for open ocean ASW 1a limited. They
are likely to concentrate on transit and choke
pointa; barriers, and protective ASW. Aggresaive
opan ocean,; enti-53BN ASW has to be based upon a
breakthrough in pon-acoustic ASH. Should even a
limited capability be posaible, this might mnot
only strengthen Soviet resolve to pursue a
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conventional option in its grend strategys but
glso to pursue & new maritime strategy.

[This article 1is a digest of submarine-related
ssotiona of a paper authored by Anthony R. Wells
and delivered at the CHA Sea Power Forum on
November 14, 1985.]

"Heles™ is defined as 8 confused, general
hand=to=hand fight; & rumbles & free-Tor-all: a
dog fight; or a Fire fight. Some tecticians and
weapon system designera display little interest in
the meles; since free=for-alls could be construed
as taotical or technological failures. It 1i=
naive; however; to ignore the posaibility of a
melee in modern warlare. The history of confliot
provides little basis for assuming that set=piece
exchanges are more frequent or decisive than
malaan, Submarine warfare 1s not likely to
provide the exception., New technology will not go
uncountered in such a way as to permit our
submarines to consistently deteect, eclose:, and
gttack an epepy submarine et secure ranges.

Neval weapon development in geperal:. and
submarine wespon development in particular, msust
address two, not npecesserily complementary;
copflict environments., The First to be considered
is that of active military combat wherein the
ability of the submarine to damsge an opponent and
survive 1is mpeasured sgainst the capabilities of
the opponent. This environment will be underatood
by members of the Submarine League who served in
World War II. The second conflict environment is
characteristic of the post=-World War II period;
the ability of the submarine to Cight and survive
is measured not only agalnat the abilities of the
cpponent, but alse against the capabilities of
other forces which compete for 8 share of the



dafense budget. This battleground lies in
computer aisulations; wvictories and defeats are
Judged in terms of ocost effectivensas,. While
success in  the bettle for development and
acquisition dollars 1a essential to suatain
submarine foroe levels, the force should never
loae aight of the realities of combat. Aotueal
combat haa the nasty habit eof uncovering
weaknesses not identified in the structured
deliberations of weapon system analysts and
developers.

Huclear psubmarines have faired well in the
competition for development and aoquisition
dollars. Thelr fighting platforms heve an
acknowledged oapacity Gto survive, relative to
surface and air platforms. This attribute has
allowed the submarine force to concentrate om the
development of weapons which will burt the enemy
rather than on weapons weasapntial €o self
protection. The high point in this phase of
development was the emergence of & new oclass of
submarines the Fleet Balliastic Missile Submarine.
The nuclear atteck submarine has exploited this
SEmE  AVAnUS, but pot without complicationa,
During the early post World War II yeara, prior to
the emergence of the Soviet Union as a balanced
naval powar, the attack submarine was designed
with emphasis on ASW. In support of thias
spacializations the attack submarine became & two=
weapon ship: the MK 48 torpedo and the SUBROC
missaile for a standoff capability. Since the ME
48 had an anti-ship capability, the anti-surface
mission was preserved. With the pew emphasis on
anti-submarine warfare, weapon storage oepacity,
launoh rate and fire power were deemphasized, =&
pattern which has been carried forward through the
58N 688 class and haunta the submarine today.

Hew weapon technologlea have lead the attack
subparine force Go add te its offensive weapon
ipventory. This pew diménsion hes been realired
primarily through the developmant of the compact,
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submerged-launch, eruise missile, The HARPODON
antl-ship missile and the TOMAHAWE anti-ship and
land attack misailes have been added to the
submarine weapon options. The new weapons creste
not only an opportunity for submarines, but also a
substantial weapon traffic jam. The elffective use
of thess weapons requires a reesphasis on fire
powar which the evolutiopary fire control system,
the MK 117 and ASW oriepted storage/launcher
system have difficulty supporting. Current 00.3.
attack subsarine development efforta are
concentrating on getting the attack submarine out
of the Cirepower bind. This focus is antagondatic
to serious consideration of survivability in
combat. If one or more new weapona might ba
considered essential to platform survival in
combat, they may be rejected aimply because they
would further aggravate the Cirepower bind. Tet
it is not in the long term interest of submarines
to discount new possibilities.

Continued esmphasis on offensive weapons eay
be justified in those cases whare the attacker 1ia
conaiderably less wulnerable than ita targets.
Our submarines hava been in that position relative
to shors targets, surface targets, and even
submarine targets for seaveral degcades, Our
ability to sustain a significant edge over
opposing submarines 1is strictly dependent upon
technology and tactics. An intelligent opponent.
one that acknowledges an initial technical
disedvantage, say In platforms quieting, will
utilize evary trick avallable to neubtralize Ethe
other's advantage. Such an cpponent is likely to
work the problem backwarda; for exasmple, deleat
the Aincoming weapon firat, the supporting [ire
control aystem second, and then defeat the
attacking platform.

The task of defeating an Iincoming weapon
would also be worked backwards. In the case of an
gooustic homing torpedo the logic would go as
follows: defeat the warhead {tough hull), defeat
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the exploder, defeat the scouatic sepmsor (anti-
reflective coatings), defeat the homing system
{acoustic counter measures), defeat the delivery
vehicle (speed and maneuver). Such measures pay
be effective singly or in combination. We should
repember that during the early monthas of World War
Il many of our relatively unsophisticated
torpedoes were sslf-defeating.

The Etechnically disadvantaged opponent may
alsgs ochoose Lo operate two or more submarines in
closa tactioml coordination. Such a messure was
uaed by U.5. HNavy Cighters in actions againat the
Japanese Zerd. Through such a atep, the taotical
options available to the disadvantaged playera
increase; while the options availlable to the
initially advantaged player are decreased.

The objective of the disadvantaged player in
working the attack problem backwarda is to reduce
combat to the level of a meles. When thias goal
appears to be gaineds he will move on to select
sensors and weapons that may be employed
effectively within the melee environment. Thia
logic parallels that of a atreet gang, typically
composed of disadvantaged individuals. Such gangs
thrive on rumblea and select their tactica and
weapons accordingly. It should be noted that
thelr weapons are simple, relisble, and cloae
range., There g&re strong indications that our
potential submarine opponent has addressad Gthe
aubmarine=versus-submarine oombat probles in
streat gang fashion.

There is more than one route which would
lead our subparines to engagement in a melee: the
acouatic advantage enjoyed by one player might be
wiped out by environmental snomalies; detection
and counter-detection could take place within
minutes at very short ranges; fast reaction would
be required. Ferhaps the most direct route to a
submarine melee engagement lies in one of our
"aarly generation™ subparines meeting an
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eppopent's "later generation™ subparine. In such
a case, neither vessel might enjoy an initial
detection advantage, The ultimate advantage
should fall to that submarine which had beat
propared to handle a melee action.

There is an urgent requirement to provide our
submarines, exiating and new construction, with
capabilities which will permit our forces to
terminata & mpelee actlion with a wvictory. Any
pratensa that the present HK 117 fire conotrol
ayatem and the MK 4B torpedo are sufficient to
meat this objective is abaurd, While it has never
bean the intention of the submarine weapon aystem
developer or the tastician to place our submerines
in a disadvantaged position, it is time to face
that possibility, ao that an initial disadventage
is not reduced to a persanent disadvantage. Now
is the time for a Tactical Defense Initistive, a
parallel to the present Strategic Defense
Initintive.

As potentially disadvantaged players, our
attack submarines pust begin to work the attack
problem backwards, They muat learn to thrive upon
and win in a meles. Can we defeat the warhesd op
exploder earriesd by an inbound torpedo? Hot
likely with our present hull configurations, Can
we reduce the effectivensss of its sctive ecoustio
boming syatem? Perhaps., We can undoubtedly do
batter. Can we maneuver to a position ocutside the
attack anvelopa of the torpedo? Our oWE
maneuvering envelope is oconstrained. Quickening
our responses would help. Our basioc Gtactical
objective must be to survive the firat weapon
salvo and then move to deliver a fast, orippling
attack on the opponents engaged in the melee. It
is in support of this objective that a new meales
weapon is required.

An acoustic homing torpedo ahould only be

considered in meles motions s & mensure of laat
rasort. Such weapons are relatively slows ceno be
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countergeasured, and may represent an egual threat
to the launching submarine when used at oloasa
range with rapidly changing attack geometries.

Ideallys & meles weapon would have the
properties of a gun; sipply aim and fire, [ire,
rire ... Fortunately, or unfortunately. undapr-
water bullets: rockets, or laesers have a very
limited range. The direct fire gun is not likely
to aerve as a useful option. An  indireast fire
scheme, however, might Mulfill the meles function
guite well. The indirect fire concept might
utilize a short-range, SUBROC type rocket carrying
a payload of distributed munitions. The munitions
would be deployed in a pattern above the predicted
position of the target submarine prior to water
reaentry. The technological key to this concept im
a8 small munition capable of a vartical aink rata
in excess of 100 knota to oripple the target
submarine upon contect. The smaller the sunition,
the bigger the rocket's nuserical payloed; the
larger the attack pattern, the higher the
probability of hit. The choice of indirect fire
has the advantage that the wvertically running
munitions will always be presented with the
paxisum target, the full length and breadth of a
horizontally running submarine. Such a weapon
would have no problem with mutual interfereance and
could not be counter measured.

Opa concept does mot provide & solid
foundation for a wviable meles weapon aystem.
There are many issuves and trade-offs to  be
considered. For example, can current sensor and
fire control technology provide an acourate target
poaition in a meles environment? What is the
trade-off between weapon range, munitions payload,
and probability of orippling the target? In
shert, the bard work regains to be done, It is,
however. important that we get on with it.

John Leonard
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A guestion of great intérest to submarinera
is the degrees of protection the Ruasisn double-
hull deaign provides against undervater
explosions, It 1s certainly Erve that the farther
one ia from an explosion, the more likely one is
to survive i1t. Yet 1t is pot correct to impute a
large degree of invulnerability to the fact that a
torpedo warhead explodes & few feet away from a
preasuré hull, prather than in direct contact.
This article offers some aimple proefa of that
statesant.

In order to apprecigte the problem, some
knowledge of the explosion process is wuseful.
High-oxplosives (HE) are oxygen-rich chemical
compounds characterized by extremely rapid
decomposition when suitably dignited. From the
point of ignition, a detonation wave proceeds
cutward through the body of the material, It
travels at & velocity greater than the apeed of
sound in the explosive. The aignificance of this
fagt is that since intelligence cannot be
transmitted at a speed grester than sound in a
aolid, the unexploded material ahkead of the
datopation wave can have no knowledge of its
approach, so to speak. (If it did, it would break
up.) Behind the detonation wave, then, we have a
mass of incandescent gas at high tesperature and
pressure; ahead of it, undisturbed explosive;
and outside the explosive, undisturbed water.

At the explosive/water boundary. Ban enormous
apount of energy Jjust ... well, Jjuat "appears.”™
PEnormous™ is used advisedly, Temperastures are in
the tens of thousands of degrees Eelvin, and
pressures in the hundreds of thousands of psi. A
shock wave is formed. This is & true shock -
with a rise time from zero to maximum pressure of
less than a mioro-second. For our purposes, we
may safely ignore the physical chemistry that
describes very high pressures in watep, and Jjust
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use the acoustical approximations. It happens
that this is a conservative approach —- i.e., any

conolusions we may draw will always be on the safa
sida.

Empirically, we know that the peak shock wave
prassare is a product of pounda of equivalent-=TNT
{modern HE's have a TNT equivalence of about 1.5;
i,e.; 100# of modern HE = 1508 of TNT) amd
atandofl’ distance Iin fealt. Thi=s product 1is
adequately correoct for charges ranging in weight
from & Few ounces to kilotons.

As a TClunction of time., the peak pressure
decays exponentially as shown in Figure 1.

Fm
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—

e —
T —
Figure 1.
The "tail™ of the curve will be discuased later.
Po is hydrostatic preasure

Pm 1s peak pressure
T1 ia time of first bubble pulse
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The actual pressurs oxperienced by a
submerged target from a reasonably=distant non=
gontact explosion (from & mine, a depth c¢harge, an
atomic depth bomb, eto.) 1s modified by the
presenceé of the ocean surface. Figure 2 shows the
Eeometry:

- P(¢)

R

The target "sees™ the ipcident shook wawve, P(t),
shown in Flgure 2. The shock that hits the
surfape, however, 31ia reflected s 8 rearefaction,
=P{t)s which effectively uunuulu +P(t) alfter what
in ecalled the "out-off time, L which 1=
slmply the interval between the lﬂ?i?ll of +PFlt)

and -=P(t) at the target and is measured in micro-
uaunudu. The resultant shock wave history locks
1like this:
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This showa that a submarine is better off =shallow
than deap since ocut=off time incresses directly
with depth. Barring other dimadwentages; surfaced
is best, We must notes however, that for the
geometry we are considering here (exploaion
against an outer skin), the cut-off phenomenon is
of only academic intereat.

Mow to the tail of Figure 1. The departure
of the =shock wave leaves behind a sphere of hot
gas at very high preasure. It expands rapidly; ao
rapidly, in fact, that its pomentum carriea it
past the polnt where its internal pressure equala
the hydreatatic pressure, Haturally, it
contragta; eand egain overshoota the hydrestatic
pressure, ?nr egitting & pressure pulse -— pnot a
shook == at time Tl' This is celled the "lirat
bubble pulse,™ and while its meximum preassure ia
typically 25% of P, 1t is sigpificant that the
area under tEhe nu.r‘-h the "impulse,™ may excesd
the area undar tha shook wave itself. Except at
veéry shallow charge depth, there ia more than one
bubble pulsation.

Finally, we know Gthat the bubble migrates
upward between pulsstions a distance roughly equal
to its maximum radius. This fact leads one
immediately to the speculstion that it should be
possible to "tune®™ an under-keel warhead to a
specific target. Specifically, one ahould be able
to size the weight and to satablish the charge's
depth below the keel in such a way that the firat
bubble pulse will be emitted practically at the
target keel; and further; T, could be aynchronous
with the Ffundamental period Lr bhull flaxure. Thias
iz an abaolutely devastating form al attack,
ggainst which no defense is known. Indeed: the
potion hes intrigued wespons designers for most of
this century. It iz quite possible to tune
warheads in Gthis way, amd you might enjoy the
exercise of doing it for a target with a draft of,
says 30 feet, and a fundamental pericd of 0.75
saconds. Aa a practical matter, of aourse, it
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would be unwise to carry a shipload of torpedoes,
each tuned to a apecific clasa of ahip.

We come back now to the relative
vulperability of the double-hulled submarine. It
is true that a torpedo warhead exploding a [lew
feat From the pressure hull may not blow a hole in
the bull. My statement, however, 13 that any
respectable warhead a few feet away will leave the
interior of the boat [(including ship's force) in &
shambles,

To Justify Gthis statement: we present the
term omlled "Shock Factor (SF)." SF 1s an
interaesting parapeter. Ope way to regard it is as
a8 measure of the energy denaity per square oot of
prlaaur'1f2hu11; specifically, SF = Constant
{Energy) 3 but a more useful and informative way
i1s to lock at it a5 & measure of the welocity of
the pressure bull due to the impact of the ashock
WEVE, This quantity is known as the "take-off
velocity®™ or the "Taylor Plate Velocity,®™ after
2ir QCeoffrey Taylor, who published it a few
decades ago. Calculation of this velocity: V_ . is
toc tedicus for this article, but it involvel all
the pright things: the pesk pressure; charge
waight: standoffl range; & ti=e constant; and the
mass per square foot of the hull, It is not
surprising that this velocity is equal (very
pearly) to some constant times the "shock Factor®™
for a given hull thickness. For instance, for a
3" hull, v. = 90 x SF; for a 2" hull, Fl = 108 x
SF; and for a 1" hull, V_ = 138 x 5F, the same for
mild steal and HI*EH. For a titanium hull of the
sape thickness, is greater than it ias for
steal. Fut unﬂthlr ways for a given charge
geometrys there will be pore shook damage inside a
titanium hull than there will be inaide a HY-80
bull of the sampe geometry. For two auch 3™ hulls,
V_ (or the effective Shook Factor) will be 28X
nEgher for the titanium hull.
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The mnext step in examining explosive damage
to double-hulled subs is to propose apd describe
two different modes of paterial bebavior. The
firat of these I will cell "plastic®™ behavior, and
HY-80 typifies it. If your boat has a test depth
ofy says 1000 feet, and clroumstances force you to
1300 feet, you are not in real danger. The second
type of behavior I choosze to call "brittle:™ apd a
plece of blackboard chalk demonstrates what this
is. If wyou bend a2 piece of chalk between ¥your
thupbs and forefingers, nothing happens until you
get to & certain point. Then the chalk snaps;
suddenly, completely, and without warning. Shock
behavior is like that. Everything we know about
equipment undergoing ahock loading says that moat
of it is "brittle;™ everything is fipe up Eo &
certain point. Just & likttle past that point, epd
things anap.

The Shock Factors to which we design
submarine [ittings and equipment are classified.
but that peed not deter ua. Shook acceaptance
testing 1is controlled by a Navy MIL-Speoc. It
requirea that equipment weighing over about 60004
be explosively tested iIn a fleoating ashock Gtest
vehigle, Gthe most severe teat being the explosion
of a 604 charge, depth 24", standoff range 20'.
The MIL-Spec does not apecify the material of the
explosive, To be conservative, I have assumed it
to be the modern B0F high-explosive to be the
equivalent of 90# of TNT. For this explosive the
Shook Faotor is .87, If you accept shook loading
as leading to "brittle™ behavior., you will agree
that at Shock Factors not very much higher than
0.47; undesirable things will happen.

The Table below needs some explanation. To
get back from the theoretical to the real worlds I
have chosen two chargea of nominal warhead alze:
1004 (1508 THT equivalent), and 5004 (7508 TNTI,
and two stand-off distances -- 6 feet and 12 feet.
These latter were picked because "Jane's," 1984,
glves the separation between the inner and outer
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bulls as ™possibly aix Feet®™ for the TYPHOON
¢lass, and as "ten or more Cfeet®™ for the OSCAR
oless, The first two targets as tested, have &
Shock Fector of 0.87. The next four targets
represent two different warheads st two diflerent
stand-of [ distances.

IABLE 1
Siendolr Ham
Targel fa of range Preasare Huell Shook
IET io feal - Yelogily EBglor
1 150 26 Ism 81.3 o BT
2 7540 58 59 34,k o, a7
3 150 12 BEDN3 1.0 1.02
- 150 & 1BATE 185, 1 .04
-] TS0 1z 15773 0.0 .78
[ T50 & LLLES 515.0 B.5h

How, it would be nice to be able to =ay that
Targets 1 and 2 above, are "safe,"” and Targets 3 =
6 are not; but nothing 4is that neat in the
underWater explosion business. For one thing,
only about 1% of the volume of Target #i actually
experiences a teat Shock Factor as low as 0.87.
For Targets 4-6, somewhere between 5 and 105 of
the target volume experiepces & Shock Feetop
greater than A7, These facts lepd emphasis to
the intuitive feeling that it is better to attack
the Engine Room than the Crew's Mesa.

-

Aa a8 generalizaticon, however, it is
reasonable to say that Target #3 is going to need
gaveral minutea (at least) before that target is
in any shape to return torpedo fire. Targeta #4
and 5 are going to have trouble making it to the
purface, and are very likely to be in need of &
tow =- if they get there. Target # can be
written off.

To sum wps 4t i3 correct that an cuter hull
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affords some degree of protection; but it can be
nalliried by large warheads. In any event, i1t
ought not to be exaggerated.

VADM Robert Oooding. USH(Ret.)

JHE LAW OF THE SEA AND SUBHARINES

The United Nations Comvention on the Law of
the Sea was completed in December 1982 and is now
ready for ratification. This Treaty may not
ultimately enter into force. Bubs since It was
arrived at by consensus, the Treaty is bound to
influence or indeed come to represent customary
interpational law. In fact:; the Treaty is already
eited by the International Court of Justice.
Thua,; how it will affect U.3. submarine operations
should be underatood, even though the United
States (along with a very few other statea)
alected not to be a party to the Treaky. And, by
reviewing the history of the lawv of the sea, it
can be apeculated &3 to the effect of the new
Treaty on U.5. submarines.

Necessarily, what Cfollows is & aimplification
-—- & layman's perspective -- and should not be
regarded as authoritative.

Prior to World |War 11 thera  were,
easentially:; two legally defined parta of the
Beas: the High Seas and the Territorial Sea.
Because of the Troman Proclamations of 1945, the
1658 Conventions on the asas inocluded two other
gea areas == the Continental Shelfl and what is now
termed the exclusive "Ecopnomie Zone," whieh
involves [ishing and conservetion of the living
resources in this sea area. The 1982 Convention
then added two more spheras of intersat, ope for
Straits and the other for the "Area™ of the sesabed
beyond the limits of national juriadietion, 1.e.,
the floor of the High Seas. For submariners. only
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the High Seas, the Territorial Sea, and the
Stralts areas are of partlicular oconcern.

Jhe High Seas

The High 3Seas are all parts of the seas
outside of the Tepritorial Sea or bodies of waters
within states, There is no sovereignty over any
part of the High Seas; but vessels using the High
Seas are soverelgn territory of the flag they fly.
Apong the traditional high seas Creedoms ere the
freedoms of navigation and overflight. "Fraedom
of navigation™ has historiecally included the right
of submerged movement of submarines.

The oreation of an "exclusive® Economic Zone
out to 200 pauticel milea from a coastal state -=
by the 1982 Treaty =-— involvea about one-third of
the high seas but does not affect the Freedom of
navigation. It repains to be seen, howaver,
whether some coastal states will attempt to
enoroach on freedom of navigation by expanding. or
attempiing to expand; their jurisdiction inm this
excluaive economic zone.

IThe Territorial Sea

In the Territorisl Sea the coastal state has
all but absclute sovereignty. It is in effect an
extension of the land Aitself. Tha right of
passage of foreign vessels within another atate's
territorial sea is prestricted to "innocenkt
pessage:"™ which: for submarines, means that when
in another's territoriel sea they must travel on
the surface and display their own Flag.

Sovereignty over & territorial sea is
universally eccoepted in Ainterpatiomal law.
However,; the breadth of the territorial asea has
reaisted legal definition. The earlieat limits
used the prange of an 18th Century cannon to
peasure the breadth of the territorial sea. This
was gradually equated to one marine league or 3

32



nautical miles. On November B, 1793; the United
Statesa adopted the 3-mile limit. It is fair to
say that the 3-mile limit was generally, though
not upiversally; accepted up to sbout World War
II.

The 1958 Convention on the Territorial Sea
did not set a limit on the Territorial Sea. But
it did recognize & "Contiguous Zone,® npot to
extend beyond 12 miles from the coaat. In this
gone, & ocoastal state epould take measuras to
prevent or punish infringementa of ita oustoms,
Fiscal, immigration or sapitary laws and
regulations within the terpitorial ses. Thus it
is & type of "hot pursuit® zome or buffer zona,
into which & nation's Jjurisdiction extends for
these purposes.

In 1960 the Soviet Union set the breadth of
its territorial aea at 12 miles, By 1979, 7Tb
nations olaimed or accepted 12 miles, and 25 more
recognized limits beyond 12 miles, Only 23
states, includipg the United States, recognized 3
miles.

In any event, the 1982 Treaty set the breadth
of the territorial sea as 12 nautical miles, anpd
aontinued the requirement for surface navigation
of submarines while in the territorial aaa, The
Treaty alao extended the contiguous/hot pursuit
zone to 24 nautical miles, or 12 miles beyond the
territorial sea.

But what of passage in straits? With a 12-
mile limit, reportedly some 116 straits may
lawfully be territorialized and available to
foreign submarines only under the limited right of
innocent passage —— 1.&.,; transit on the surface.

The present treaty, however, purports to taka

cars of that with a new straits regime and its
sonoept of "tranait passage.®
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straits Used dn Interpatlonsl Havigation

Prior to 1982 there was a general recognition
in interpational law that tranait throwgh straits
copnecting portiona of the high =eas was a right
of any mnation. Special treatiea;, of course,
governed the passage through certain straits, e.g.
the Turkish strait, the Daniah strait; the Strait
of Magellan. Significantly, no treaty covers the
Strait of Gibraltar. The United States — for
straita greater than 6 miles in breadth -- could
always claim 8 ®high seas™ component in the strait
with its attendant "lreedom of navigation.,™ d.e8..
submerged right of tranait. The 1982 Treaty, to
comppensate for a 12=mile territorial sea limit at
the same time presarved the right of passage
through atraits used in international navigation
by establishing a new regime defined as "transit
passage.™

The 1982 Treaty recognizes four types of
atraits:

1. Straits whose passage has been regulated by

long=standing internetionsl conventions in force,
like the Turkish; Danish and Hagellan straitas,
where it was deemed better to continee the
existing legal agreements than to apply new rules.

2. Straits which can be transited by remaining
in the High Seas area at all times. In such
corridors, high seas freedom of navigation
paraists,

3. 3traitszs which are used for international
navigation between one part of tha high sea or an
exclusive economic zTone and another part of the
high seas or an excluaive sconomic zZooe. Theas
Tatraita® ocompose & great bulk of straits used in
international mnavigation. For such atraits
Ttranait passage™ implies the rights of freedom of
navigation and overflight, solely for the purpose
of ocontinuous and expeditious passage. Any
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reference to surface navigation by submarines are
omitted while a carefully worded subsection of the
Treaty only calla upon shipa in "transit passaga®
to refrain frem activities other than those
inoldent to their norpal modez of expeditious
tranait.

The use of the worda "freedom of pavigation®
in the definition of "transit passage,” and a
T"norsal mode® provision, form the basis for the
right of submerged Gtransit by submarines of
atraits vased for interpational pavigation.

The carrying out of any research or survey
activities during trensit pessage 3ias prohibited
without the prior sothorization of the States
bordering atraita, Strait states may designate
sea lanes and traffic separation schemes whers
necessary and may adopt laws and regulations
relating to tranait pasasage in raspect to
pollution oontrol, fishing. ete.. Such
regulations muat not however hamper or suapand the
right of transit passage, Strait states must give
appropriate publicity to any danger to nevigation
or gvarflight within or over the strait.

4. The fourth category of straits have no right
of P"transit passage." Submarines have only the
right of "non-suspendable ipnocent passage,™ 1.e.:
surface transit. Such straits are the "island
exception® atralta, where the waters of the astrait
lie betwsen the mainland and an island of & single
atate; and an egually convenient route axiata
seaward of the island. An example is the Strait
of Heasina, between the Italian mainland and
Sicily. Since shipa can easily go around Sicily
in high aeas watersa, the conferepce f{elt that
there was no peed to preserve more than a right of
non-suspendable innocent passage through such e
strait, Similarly, only innccent passage appliesa
ko strailts connecting the high seas tao a
territorial =esa.
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In the development of the 1982 Treaty:, Spain
and a group of strait States tried to amend the
text to require surface transit of subparines -—
evidence that opposing states understood that the
text pereits submerged transit. It seems elear
that the 12-pile limit and the transit passage
provisions go hend in hand and that the United
Statea, the Soviet Union., or the other maritime
pations would never have agreed to one without the
other.

It is this author's view that the present Law
of the Sea Treaty compensstes for the expansion of
territorial sea limits by providing special rules
for straita that preserve the Ctraditional high
seas [freedom of navigation for moat straita that
connect the high seas.

30 Wbet?

While thia writer peracnally regrets the 0.5,
decision not to algn the Treaty, the fact ias, that
it does mpot seem that dire oconsequences will
follow, The 12-mile limit i3 pow customary
international law and in practice the U.5,
obaerves it Since the rights of "tranait
passage™ are given to ™all astatesa,® the 0.5,
benefits from the Treaty's rules despite pot being
g party to the Treaty. In addition; the rights
and duties of innccent passage are probably an
improvesant over previocus conventions. With thea
Soviet Union and other paritime pations insisting
on adberence to the pew straits regime, the U.5.
will  benafit, In the event of selective
discrimination by 1ittoral states against tha
ﬂi-Si-r th& U-s- can 'till argue f'hl" tha rj.Eh.t ﬂf
freedom of navigation based on traditional
practice. Fracticaelly. most of the stralt stabtes
elther lack the capability to detect asubsmarged
subsarines, or, if friendly. tend to ignore such
tranasits —— in contrast to owverflights.

What the United States does give up 1s the
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availebility of & forum in which to vindicate its
righta. The Treaty's diapute=reaclution
mechanisma include compulsory third party
adjudication, conciliation procedures, eto.,
avallable only to; and between: Statea who ara
parties to the Treaty, 50 what happena if Spain
or Morocco, who acceded to the straits rules as
defined in the Treaty, now =say to the U.5.: ™Why
ashould I let you transit what are npow my
territorial waters when you, the United States,
have not accepted the other obligations of the
Treaty?" For such a case, the 0.5. may have to
resort to the use of the threat of foree to inaure
passage of ita ships or aircraflt.

In summary, while there is likely to be only
limited immediate effect from U.3. nonparticipa-
tion in the Treaty =- 23 A patter of law == the
U.5. has traded certainty for continuing
uncertainty, and has exoluded itself from the
mechanisms available to resolve the uncertainties.

L.T.0.

HEM SUBHARINE POMER FLANTS

[ BEd note. In the Foreword to Jane's Fighting
Shipa, 1985-1986, the editor, Captain John Moore,
indicates that the Soviets have s new form of
submparine propulsion in recently launched new
types: "In some CAEBES, thosse with HHD
(magnetohydrodynamic) or EMT (eleotromagnetic)
propulsion, there will be no need for propellers
or pumsp Jet, both of which are liable to damage
particularly under ice, and both of whioch emit
radiated nolse. As well as increased speed, thase
developmenta would decrsases the sondc asignature
and ecould have an effect on the magnetic
signature.® Later in his Foreward, Captain Moore
discusases "the nine-metre pod® which rises above
the atern of several new types of Soviet
subparines, He suggests that the pod might
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contain ®a form of suxiliary silant propulsion of
the MHD variety,™ (which uses superconducting
magnets). He also states that; "There is evidence
that the '"ALFA' class and "OSCAR' clasa use a form
of superconductivity and it is unlikely that this
ia for anything other then propulsion.™ In order
to underatend Captain Hoore's assuoptions, as
noted above, a search was made for past Soviet
articles which might relate to auch propulsion
ayatemsa. The article which followa sheds some
light on this subject. Later articles in the
Soviet press also expanded on the themes of this
article, with one showlng an electrosagnetic
propulsion system which resembled, somewhat, the
present pods as cbserved on the new submarines. )

JHE ABTICLE

Since the Tirat submarine was bullt,
designers hayve contimpually endeavored to inocrease
the orulaing =peéed and the depth of dive, ampd to
reduce the level of nolse of the power plants... .
The problems of courae, 1s a considerable one.
Experts of a number of countries conaider ita
solutien to lie in development of power planta
which are new in principle. Particular attention
is directed to electromagnetic ram jet enginea,
which operate on the principle of creation of a
jet stream generated by electromagnetic forces.

Such a power plant is interesting in that. es
moted by foreign expearta; it has substantial
edvantages. It is significantly more powerful,
which 4in turn permits higher speeds and greater
displacement [or submarines. The level of
vibration 1s reduced; there iz a asubstantiasl
decrease in the noise of operation of the powar
plant because of the sbaence of the traditional
bladed propeller; and there is a reduction in the
nusber of moving perts ef the mechanical and
electrical systems.

But the maln advantage 1a that im Gthe n#ew
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power plant there are combined to a certain degree
a motor (a sachine which converts some type of
energy 4into mechanicsl work, for example a
rotating shaft) and a propelling agent (a device
for converting the energy of the motor intoc work
expended in overcoming the resistance to motion of
the submarine.]

The idea, as may be seen, is intriguing. But
how realiastic ia it?

In 1962, accounts were publiahed in the
forelgn press of an electromagnetic engine design-
ed by American expert Wayna M. Philipa; adaptable
to a submarine 200 meters in length and capable of
varlable apeeda.

In 1964 P.A. Dorakh published the accounts of
reaearch in which he asserted thet knowledge in
the field of sagnetism and phenomens of super-
conductivity makes it poasible to improve the
tactical-technical capabilities of electromagnetic
engines %o the extent that they can be used ez a
propelling &gent for submarines. Dorakh 4illus-
trated his demponstration with a disgrem of an

electromagnetic omotor developed by Engineer 3.
Bey.

Later the first practical strides were mpade
in this direction, In 1966 the mechanical
engineering department of the Univeraity of
California bullt and teasted A wodel submarine
(3.05 metera in length, 0.45 matera in diameter,
and weighing 408 kg) with an EMS-1 slectromagnetic
motor. Az an electrical source & lead-acid
storage battery is used (with a weight of 150 kg).
In tests the model achieved speeds of more than 1
knot.

It should be noted, however, that the idea of
a ram jet engine is not all that new. Aas early as
1661 the English inventors Tolgood and Hayes
patepnted a vessel design in which the "pusher®™ was
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a pump device. It was the forerunner of modern
water drive aeanginea. In 1738 the FHRusaian
peademician Daniel Bernoulli wrote hi=z  work
"Hydrodynamica:® in which he expounded Ctha
theoretical basis of reagtion of a jet of water
for propalling a veasal, Otilization of hydrojat
engines for subparines was f[irst proposed in
Russia in 1880 by long range navigator Captain T.
5. Lostevich and a mechanic of the Izhorakiy
Flant, F. Ye. Korichia.

There are aeveral projects underway abroad to
develop electromagnetic ram Jet engines for
submarines,

One of the wmore simple planned designas i3 &
model with a bl-polar system of direct current
with an external pole, In it & magnetic pole is
created by the colls of an electromagnet. The
threads of the coll are placed inside the hull of
the subsarine in a horizontel position. On them,
along the right apnd left 2idessy are placed
copdueting electrodes; which are in direct contact
with asa water. Az a reasult, on sach of Lthe
elementary volumes of water surrcounding the boat
there are resultant magnetic forces and electrical
fielda (Lorenz fields). They seek to drive the
water to the rear along the longitudinal axis of
the boat's bhull, whieh forces it to move [lorward.
But the efficiency of the work of such an engine
depands on the magnetic field and the electrie
conductivity of the sea water, which is mpany tipes
leas than that of metallioc conductors.

This deficiency, 1t I3 noted by foreign
exparts, is mnpot present in the induction
electromagnetic ram jebt propelling device of the
initisl type. In the latter, an electric currant
is induced not in sea water, but rather im an
intersediate highly conductive liguid (a liguid
metal). Here great Foroce i3 generated, which is
used in oreating a jet of =sea water. The role of
ocoovertar is played by & flexible sembrane. Sugh

40



a propelling device could be called an
electromegnetic water jet. However, its deaign is
technically complex because of the necessity Gto
transoit great force from a layer of liquid wmetal
tc the sea water by means of the [lexible
membrane.

An attempt was opade to avold these
shortecomings in the electromagnetic ram Jet
propeller in & project conducted by H. Albert and
E. Zhako ({(of Michigan Univeraity). The authors
created a self-propelled model of a nolselass
subparine. without bladed propellers or a rudder .

The model 1is set in motion by Forces
generated a3 a8 result of [luctuations in the
external casing of the hull. In other worda,; the
biotechnical principle 18 used to create motive
power. A aimilar method of movement through water
is wused by some marine animala, particularly by
skates. Their motive powsr i3 generated by
pulsations and & unique displacement of wave
profiles along their elaztic fina.

Aa applied to submarines, this principle of
potion is ocalled a "skin motor.®™ It consists of
the fact +that movement and control of the wmodel
are accomplished by means of a special external
Flexible casings which creates fluctuations in the
form of progressive wavea, which run along the
hull on Gthe side of the atern extremity of the
model. The fluctuations are generated by means of
a series of electromagnetic rings placed along the
flexible casing of the hull on its internal side,

Upon a change of direction of the electric
current around the electromagnetic ringa: the
external casing 1s subjected to the influence at
firat of radial lforcea from their center, and then
to opposite pulling forcea. This process ia so
distributed in time that it creates a progresaive

running weve, which inaures the necessary stresses
for movement of the boat.
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A propellant device of this type can serve
simultaneously as a means of ocontrol; that is, to
change the course of the submarine vessel and to
socomplish dives end surfacing.

In the opinion of foreign specialista, the
application of electromagnetic ram jet propellant
aystems of wverious types of submarines &and on
large-tonnage submarine transport vessels will
result in overcoming & number of Ctechnlcal
problema, which according to them are deterring
further developeents and Iimprovements in  the
teotical-technical characteristics of submarine
vessels.

[ This article by CAFT-Lt (Rea) A. Popov,
SUBHARINES apd.....SEA SEATES was published in
KRASMAYA IVEZIDA in Russian, 11 August, 1974.]

YIEMING A SUBMARINE MISSILE-LAUNCH

The countdown for the OEODORGE WASHINGTON
CARVER'a qualification test firing of 8 ballistic
mizsile began at 2200 on Friday, August 9, 10985,
As poted in an earlier Submarine Review, such
firings oan be viewed from the range ship which
monitors thesa missile demonatrationa.
Conseguantly, two hundred and forty invited guests
were on hand next morning to board the USKS HARGE
SENTINEL for the viewing at sea,; of a POSEIDON C=-3
missile leunch from the SSBN 656 =-- the GEORGE
WASHINGTON CARVER == in its shakedown operaticons.

At 0815 == T-280:00 and counting -- the
GEORCE WASHINGTON CARYER waa hauled [rom her pler
and cut into midchannel by twe tuga. From there a
harbor pilot guided her exit to the open oocean.
The RANGE SENTIMEL, 15 minutes behind, followed
tha CARVER towards a 300 fatho= spot in the ogean,
55 miles off Cape Canaveral.
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The SSEN was in the fourth phase of her
gualification-handling and firing of & ballistie
misaile. In Fhese I; the missile with a non=
nueclear warhead was loaded aboard. In Phase II,
the "prep®™ sequence was begun. This gave the crew
10 days to refit and effect preventive maintenance
on the missile and its allied equipment. Then
Fhase I1I was begun -= first with Ewo daya im port
then with five at sea. During this period 80
Flaults® within four to six countdowna per day,
were pumped Iinto the aystem to teat the crew's
readiness to handle virtually every Amaginable
ERErEEncY - A "fault™ might be: a misaile hatch
which Falls to open: a loas of "apin up™ power on
the missile's navigation ayatem; & shut down of a
copputer; loas of ahip control due to & trim pump
feilure; etc. With the succesaful handling of
these "laults™ the 55BN moved into Phase IV, the
Launch Phase. This is the certification phase --
thet proves the subsarines' capability te wverifly
the quality and perforsance of the missile through
prelimipary Gteats and then to get it eawey and
flying to its full range to a apecific target
poaition.

At T-30:00 and counting, the RANGE SENTINEL
iz gliding into gentle awells, two miles off the
starboard quartér of the GECRGE WASHIRGTON CARVER,
& blistering-bot pun and masses of white cumulus
elouds overhead promise ideal conditions for the
misgile launch. But launch pust be made in all-
waathar conditions onom Lthe countdown has
started, Sea conditions cannot be a major factor
for sorubbing tha mission. S0y tha spectatora
expectantly line the port-side rall of tha ranga
ship to obsarve the OEORGE WASHINOTON CARVER
easing wunder the asa, firat to get a good trim,
then to remain motionless and balanced under the
surface of the ocean. But tha sub's telsmetry
mast remains out of the water,

The man "conning® the submarine is not its
skippers but rather 1is tha Assistent for FBH
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Operations, Teat and Evaluation of the Havy's
Strategiec Systess Program Office in Washington.
His presence for all such ballistic miasile tests
during the 10-day countdown is mandatory.

Helicoptera from nearby Patrick Air Force
Base scour the area around the subserged submarine
to apot and ohese away any boats close to the
launch poaition. Misaing from the scene are the
usually preaent Soviet trawlers that constantly
try to monitor our submarine operations. When
word comes from the two helo orews that the area
is all clear; they head weatward back to Patrick.

At T=-10:00 and counting, way down range, two
planes high above the test ares are ready to track
the POSEIDON missile when it is airborne. Eastern
Test Hange transmita their "Clear to launch®
directive. With two minutes to launch all ayatems
are ®go." At T=-1:30 a "Parmisaion to fire™ is
given by the "man from Washington." Aboard the
range ship cemeras and binocculars are at the
ready. The Iloudapeaker on the RANGE SENTINEL
breaks the silence: "Ten . . . nine ., . ., eight.®
The laupch is pertain. "Four ...three ... two ...
one ... JONITION.®™ With that a huge 34=foot,
65,000 pound POSEIDON C-3 breaks the water - gas
ejectead from ita launch tube. Once clear of the
water's supface, the missile's firat stage rookekt
motor ignitea into a maze of orange, white and
read, Tha missile's data aystem 13 now
functioning.

Ehortlys; the oply evidence of the C=-3 in
flight is the trail of white amoke rising miles
above the submerged submarinpe. Within 15 seconda,
& shook wave of asound generated by the 1ight-off
of the booster hits ocur eara. The sea arcund Lhe
telemetry mast == still jutting above the water --
iz sea-green pixed with white diasturbed foam, Gthe
product of the gasses ejscted from the submarine's
missile tube.
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About ten minutes later we hear the
announcement over the public address syatem that,
"The missile is running hot, atraight and norpal®
== g5 though we're atill in the age of =traight
rinning ateam torpedoes. After a [ew more
minutes, the GEODRGE WASHINGTON CARVER slowly
surfacea, then heads back to base. RANGE SENTINEL
takes up position one mile astern of the submarine
and rfollows her home. At 1715 the evolution is
completed as both ships are docked. Fipal word ia
that the missile Jlaunch was perfect and the
missile hit its mark down range.

This is the best proof of the deterrence
velpe of our strategic puclear weapons, They
work, and they're ready to be lasunched by a weapon
system that can't be destroyed before firing. And
that's why¥ an enemy ian't likely to use his
pissiles first, and why ™puclear war deterrenca®
should become a dinosaur in tha English language.

Larry Blair

[Ed note: ©0.5. citizens may witness such a
submarine ballistio missile launéh by ocontacting
Ha, Pat Hicks, Publie Helations Direator,
COMSUBGRU b, MNOTD Cape Capaveral, Florida 32920.
Phone (305) B53-7971.]

1985 marked & change in direction in the
management of the nuelear submarine officer
community. New peasures were called for to effect
the improvements in eccession and retention
necessary to support the growing nuclear submparine
foree. In particulars the program had to address
the shortages of experienced (0-4 to 0=6) nuolear
officers and post-command submarine officers.

It was determined that an innovetive approach
had to be taken to permanently fix these probleaa.



This solution would encompass the following:

- A pore effective submarine officer ocaresr
devalopment path.

= A new approach in management of existing
peraonnel assats.

= Enhancements to MNuclear Officer Incentive
Pay.

Refinement of the career development path
resulted in the "aplit department head™ concept.
Under this plan moat officers will serve two
department head tours, each about two yeara in
duration. For example, an officer might be
Engineer Officer on an S5BN for two years and then
become Havigator/Operationa Officer on an S3N.
This prograa is in effect and promises to wvaatly
ipprove the experience level across the full
apectrum of submparine warfare of our officers
before thelr X0 and €O asaignments, The
enthusiastic reaponse to this plan from our
officeras is a clear indicator of the poaitive
effect that this will have on our community
bealth.

The larger accessions during the 1980s will
allow virtually every junior officer assignment
ashore after his firat sea tour. The
opportunitiea for perscnal and professional
development at postgraduate school; inatructor
duty at HNuclear Power Sohool, prototypes and
subparine training facilitiea, as well @s
Washington and astaff duty will reinforce the
overall cepabllity and experience level of our
efficer corps.

Huclear Officer incentive pay which was laat
raised in 1981, had proven its value in retaining
Junior officers. Put this 4incentive pay bed
ercoded in wvalue and did relatively 1little to
address the severe shortages of experienced and
post-command officera. A program was therefore
developed that pot only increases the value of the
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incentive pay (with built-in provisions for
furthar increases should that be necessaryl)s but
addresses the entire nuclear officer comsunity
fros new accessions to the critically needed post-
comsand officers. Highlights of the new Nuoclear
Officer Incentive Pay program are:

= Multiple Continuation Pay Contracta (3, ¥, or
5 yra) to 26 yeara. Such pay to be raised
from 37000 to 49000 par year.

= Annual Inoantive Bopus toe be rajsed from
$6000 to #7200 per year (43600 for LDO/WO)
and no longer billet dependent.

= Accession Bonua is paid with #4000 wupon
acoeptance, and $2000 wupon completion of
training (vice the previous aplit of 43000
and $3000).

Additionally, Submarine Pay has been improved
such that it does not decrease after 18 years of
sarvioe.

This program, which has been included in the
FY=B86 Defense Authorization Act, will provide us
the toola to bhelp solve our officer Ainventory
preblems today as well as the [lexibility to
prevent recurrentce of thess problema 1in the
Tuture.

I am convinced that this course will mitigate
some of the problema im officer inventory manage-
pant that we have faced for so long. We can build
on the positive effects of an exciting ocareer
development path coupled with improved compensa-
tion to develop a more capable and experienced
pubmarine foroe officer corpa to serve the United
States for many decades to come.

CAPT H. C. MoKinney, U3H
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JHE FUEL CELL SUBHARINE

Many will argue that the U.5. needs 130 or
more attack submarines to meet the present Soviet
naval threat =- and Secretary Lehman atated this
need recently before a Congreassional ocommittees.
Today, 96 D.5, 55Ns are confronted by a Soviet
foree of nearly 300 attack  submarioes, 50
additional nuasbera of U.5. attack boats 1is
gertainly loglcal. The low-gcost way to acquire
efficient subs, in addition to the 100 SSHa
programaed by the U.5. Navys seems better directed
towarda fuel cell powered submarines than mpodern
diesels. At one-fourth the cost of a new 55N, the
fuel cell submarine offera a far more practical,
expendable, quiet, and long submerged endurance —-—
yvet limited capability - approach to meeting Cthe
Soviet threat:; particularly: under tha ice, in
shallow waters; in defense of homeland waters and
offenaively in sea areas where &8 concentration of
several submarines tend to be more effective than
a8 single high-quality nuclear submarine.

In effect; fuel cell power elther drivea the
submarine directly through a d.e. moter or it
stores electrical energy in a battery system which
can augment the fuel cell's electrical output —
for high speed aubmerged operaticona. It's like a
diesel-electric aubmaripe, but it is far better
adapted for today's naval threats.

¥hy this power system ia practical today, how
it worka, and what its potential is for [future
operations are the lngredients of this article,
That a fuel cell subparine can't compete with a
miolear-poweread S3N for most of the submarine
joba, is understood. But as a solution to greatly
increased pumbers of useful attack submarines in
an environment of belt-tightened budgeta, it
appears attractive.

Backercund

Fusl oells have been: and are belng, usad
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extensively in the HNASA manned apace [light
programs. The United Statea Arey employs fual
cells as portable fileld power unita. Aperican
power oompanies such as Consolideated Edison are
operating fuel cell planta which can generate .8
megawatta of power == or enough electricity for
2,000 customers. Telephone companlies use smaller,
4o-kilowat Fuel cell plants which generate power
for their telephone electric switching egquipment.
And, many East coast wtility Iindestries have
inveated over $200 million since 1980 on 50 fuel
cell units to power apartment buildingsa, offices,
and factories ip order Gto lessen the depandence
on centrally aituated power plants.

Hew the Fuel Cell Power Svstem Works

A [Tuel cell power system generates hydrogen
and oxygen in & "reformer:™ from stored hydrogen
peroxide and JP-5 aviation fuel. The hydrogen end
oxygen produced then passes through fuel oella
which power a d-¢ propulaion motors There are
three ftypes of hydrogen and oxygen generating
syatems which the Western nations see as feasible
for use in submarines. One operatea on a chemical
reaction that utilizes boron hydride. A second
uzses the principle of hydrolysia. While a third
operatea on the principle of reforming hydro=
carbonas into hydrogen and oxygen. Tha lattar bas
been used in a 1987 Massachusettz Inatitute of
Technology deslgn atudy and is described here as a
feasible and safe way of producing Hé and Ub for
fuel cells. This wuses a reforper system that
utilizes hydrogen peroxide !Hig ) and marine JP=5
distillate fuel. The import f feature of this
fuel cell ayatem 41is the emphasis on tha safe
handling Tfeature of tha qu} solution.

Thea  important reason for an and O
"reformer® generator is that it does mot riquif;
noisy internal combustion to produce  power.
Pollutants are not emitted por is there a
requirement for moving parts. Collectively, these
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characteristica produce & wvery low acoustic
signature -= highly desired in a submarine
propulsion aystem which iz estimated to provide
power oconversion at efficiencies of 40 to 70
parcent .,

The fuel cell resembles & large battery that
can be conatantly recharged. A aimpliried diagram
of one of these "patteriea™ 1is ashown. During
operations the anode aide of the fual oell is
bathed with hydrogen-rich gas or pure hydrogen.
while oxygen bathes the cathode aide, The
eleotro-chemical reactions as the two gases pass
by = solid polymer electrolyte are shown. The
useful product of the chemical reaction is a very
high direect current flow of electrons between the
eleotrodea and through the de propulaion motor
circuits of Cthe submarine or to the sub's
batteriea. The reaction product in & fuel cell is
pure water.

FUEL CELL

CATHODE ]

SOLID POLYMER ELECTROLYTE

g
EeS b TS
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several fuel cells cen be phyasically arranged
into modular stacks. The atacked fuel cells are
connected to the propulsion motor oircuits in
aarles to provide Lthe desired woltage output
levels. They can alsc be parallel-copnected to
obtain the required current or power levels.
Computer controlled switchers and rhegatat
circuita are then uzed to make the series-parallel
electrical connections and to control the speed of
the propulsion motop. These circulits and fuel
cell stecka; in essence; form an efficient power-
generation matrix.

The "reformer®™ part of the fuel cell
propulaion syatem generates the hydrogen and
oxygen gases for the fuel cells. Figure 1 iz a
simplified diagram of the reformer used in the MIT
study. The bydrogen peroxide solution is fed to &
"decopposer.” The "Mdecomposer™ ia & catalytic
device pade of 2 silver palladivm soreen pack.
This device decomposes the H,0, solution to make
steam and oxygen. These p uﬁia are "pooled" and
then the oxygen 1s extracted from the water by =&
"separator® wunit. The water is sent to holding
ballast tanks or pusped overboard, while the
oxygen is directed to the fuel cells or to the
internal atsosphere control syatem of the
submarine for life aupport. The heat from the
steam being ocooled by the oxygen "ocooler™ unit ia
used to "heat®™ the JP=5 distillate pricor to ita
injection 4into & "converter.® The “"converter®™ ia
another catalytic device which causes the JP-5 to
decomposs in the preaence of oxygen and sufficient
beat -- inoreased by the reaction of JP=5, 0O, and
ateam in & "combustion chamber® -- to rnri COy
CO.; and hydrogen. The heat, oxygen, and steam
-r% supplied to the "converter™ from the Hzﬂ
"decosposer® wia the combuation cohamber, i
conourrent resction oococurs when the asteam Iis
introduced into the "converter:® EE 0+ C 0+ Heat

=C0 C DE + HE'
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The converter aystem removes the heavier CO
gas and discharges it overboard with the cooll
water. The remaining lighter gases are sent to a
"diffusaion™ unit, where bhydregen iz =eparated from
the other gases with a silver palladium membrane
device, The H, gases are then sent via a
"saturator,® to ihu fuel gells for consumption,
Because many light gasea, Jinpcluding hydrogen, ere
gent through the "diffusion™ unit: a conatant
recirculation of these gases from the "diffusion®
units to the combuation chasber puat be maintained
to prevent the diffusion wunit frem becoming
saturated with unwanted gasea.

The preblem of corroaicon from using the
bydrogen peroxide solution can be substantially
reduced with plaatics and teflon., These materials
line fesdar=linea and fuel tanka, The
podularization of fuel oell astecks alsc promotes
the control of ecorrosion by providing better
meintainability through modularity.

Ihe Fuel Cell Submarine

Tha propulaion system configuration for a
fuel ecell submarine iz similer to that used in =&
1981 desaign-study presented at the Massachusetts
Inatitute of Technology. It ia compriaed of two
reformer aystems and nipety 42-kilowatt fuel cells
that are packaged into stacks to form a power
generation matrix., The lfuel cell stacks and the
two reformer systems are readily scund-gquieted by
using equipsent containment wvessels; sound
suppreaaion deck moupts for the containment
vesasels: and sound reduction of suxilary aystems,
The only wmoving parts Por the fuel cell sub's
propulsion aystem are the machine-controlled gas
distribution valvesa, the electrical rhecstats, the
aolid-atate switohing eircuits in the fuel cell
patrix, and the bearings in the electrical drive
potor, The end product is extremely quiet. It
will ba lass complex with lesa moving parts and
sore efficisnt than nuclear reactor-atean
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prnpululgn aystems or diesel-electric ayatems.
The 400" F nominal operating tesperature of the
"raformer®™ and "combustion chasbers™ produce
another desirable [esture that is parasocunt in
future attack submarines -- i.e&. & very low infra-
red (IR) aignatura.

Haintenance requirements are asignificantly
reduced and a modeat orew of about halfl the number
of an 35N is required for wartime scenarics.

With only short piping runs between the
ad jecently located fuel and exidizer tanks end the
reformer systems: == az shown in the fuel cell
submarine picture =-- safety problems are
pinimized. The pipes will be of double-wall
design, the inner pipea carrying the JP-5 and H?ﬂi
to the "reformer® systems. The cuter pipea wil
coptain any leaks that might occur. By idpplanting
monitoring devices in the outer pipes, leskage
from the inper pipes cen be detected and
corrective action taken to prevent leakage to tha
internal atmoaphere of the submarine.

A typical getting-underway scenario involves
bringing five to six fuel eells on line fifteen to
twenty minutes after the reformer syatem has
started geperating oxygen and hydrogen gases,
During the fifteen minute interval, half of the
submarine battery sayatem would be used to drive
the electrical propulsion sotor until the fual
cell welectrical output was great enough to be
brought on-line. After the fuel cell electrical
current is sufficient to propel the submarine at
about six knots, the fuel cell output ocan be
connected to the de propulsion motor. At the same
time, the fuel cells would recharge the battery
aystem to replace the electricity lost by the
initial ateaming surge and carry the necessary
hotel load. The same technigque would be used for
sudden emergency flank-speed requirements =-- but
uging most of the fuel oesll unita. A laasar
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mimber of fueal cells would be used for apeeda of
lesa than its top apeed of 32 knota.

Cenclualons

The small dimensions (about 2000T) of a fuel
cell submarine helpas to make 1t approach an S3N's
60-day under-ice capability -- with fuel for about
6 knots submerged endurance over the 60 days. A
larger submarine [leet composed of & high-low mix
of 55Ha and fuel cell submarines would allow the
muclear attack subparines to be pore readily
evallable For operations where they are needed the
moat; particularly for remote ocean operations
whish reguire highapeed long range transit
capabilities,

The fuel cell subs could be forvard based in
Allied ecountries to eliminate long ocean transits
to their patrol areas. Thay would be wall suited
for Meditarranean oparations, apd be wvery good for
mine laying operations. And; resesber that with
the towed linear array, the wire-guided MK &8
torpede and the TOMARAWE missile, they are far
mora alflfeotive than the diesel boats ol the
past,

The fuouel cell sub can be the key to 8 rapid
and affective expansion of the United Statea
submarine Cleet when war is issminent, or after thae

atart of a general war.
Michael D. Fulgham

THE ADMIRAL H. G. RICKCVER POUNDATION

The Admiral H. 0. Flckover Foundatlon was
formed in 1982 when Admiral Rickover retired aftepr
having served his country for 68 years in the 0.8,
Havy, The Foundation's primary copcern is GEo
gontinue Admirel Rickower's yeara of dedication to
gxcallence ln education. Former Prealdentz Nizon,
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Ford, apd Carter serve as honorary members of the
Board of Directors. Admiral Bobby Inman is Vice
Chairsan. The office of the Foundetion is loocated
at 7710 Old Springhouse Road, McLean, VA 22101.

Tha Rickover Foundation sponsora the Riskover
Seience Institute (R5I) which is hald at the Xerox
International Training Center in Leasburg, VA.
RSI 18 a six-week residential susser aciance
program designed to nurture the intellectusl and
practical skilla of America’s teachers of the
gifted and talented. The progras: which is taught
between the atudents' junior and senior years of
high school; combines intensive classroom lectures
and tutoring with off-campus Ainternships in
solentifie research. If ia the only program of
its kind in this country which iz designed to
equip studenta with theoretical background as well
as practical experience in scientific research.

As an innovative model program, Gthe Rickover
Science Inatitute is seeting the expectations of
Admiral Rickover when he aaid, "The impact of the
Rickover Science Institute i3 eaxpescted to go
bayond the student and faculty participants. Thay
will return to their home schools as role modals
for thia type of program which I hope can be
emilated,” Funds for the Inatitute are donated by
private individuals and corporaticona as well as by
the HNational Science Foundation and the Hatlonal
Endowment for the Humanities. All oootributiona
are tax deductible.

The Foundation also sponsors Ainternational
student exchanges in which students from other
countries attend the Rickover Sclemce Inatitute
and American students attend sessions in math and
solence, go to research facilities, and wviait
cultural sites ipn the hoat country. Funda for
this projeect are previded by the United States
Information Agency.
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How that U.3. submarines are being equipped
with TOMAHAWE crulse missiles;, & new capability
and therefore responsibility devolves wupon the
Submarine Foroe. Hoat of the thinking about use
of such missiles has included wuse of puolear
warheads inm & theater bombardment role; with
convéntional warheads used againat ships at aea.

The greateat concentrations of ships —— even
in the middle of a war -- are apt to be found in
port. Moreover, moat ports are poorly defended
against a migsile like TOMAHAWE; while most ships
in port are in reduced states of readineaa. It
sesms only sensibla then to plan nmew for
saturation non~nuclear attacks againat those ships
which may be 1in the sain naval and cosmercial
ports of the eapemy.

If securlity of intent and submarine movementa
be maintained, surprise might be achieved -- while
Russian sea foroes are intent wupon tracking
Carrier Battle OGroupa in [lar-removed areas.
Saturation  might be ephanced by combining
submarine attacks with an attack by B-52a
lsunching Air Launched Cruise Missiles at port
targets.

In tha Falkland Islanda War, the Royal Navy
nuzlear submarines woold have been orders of

magnitude more effective if equipped to atteck tha
Argentine warships in their port areas.

Recent developments of standoff air-to-
surface missiles for use against tanks which do
oot pecessitate & lock-on under pilot control,
lepd credence to the concept that a TOMAHAWE with
the proper homing system could attack individually
targetted shipa in a port area, Should this prove
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impractical, provision of satellite relay of
terminal homing commands to the missile end [eed-
back from the missile might be provided. Should
satellitea prove too vulnerable, provision of a
high eltitude drone aircreft; leunched from a
forward poaitioned submarine; might suffice.

To increase the wolume of [lre, the
copveraion of & Peolaris submarine to  carry
hundreds of TOMAHAWKS, rather than a few dozen,
would make sense.

Strategically, the npeed for missile attack
againat ships in port ia driven by the continued
Russisn buildup of conventional forces -- as
though nuoclear deterrence was an = aocepted
condition. Should thiz be the case, the apeed
with whioch 0.5, forces could apnihilate Ruasian
sea forces will be criticel to tha even wmore
eritical battles belng lought on land. In an age
where through oedern reconnalssance two large
navies know where each unit of the other ia at
least part of the time;, navel war Iia being
converted from the copportunistic winning of =sea
encountera to the almoat perted-out prooceas of
deatruction of ships wherever they may be. Speed
of the proceas will be the eritical facter. Navel
var pust be won in montha inatead of yeara -
everything else will happen too fast, The
implications of thia are prefound in terma of
weapons; tactics, weapon supplies and defensive

planning.

In & previcus SUBMARINE REVIEW I recopmended
devalopment of fleets of wvery large alrcraft
carrylng lerge pumbera of RPVa and misailea, &5 a
way to Fight and win this pew kind of naval war.
Pending such & development; it is inevitable that
too [Cew carrier battle groups will have too pany
missions and that submarines must take oo the
fight aa described here. Should war break out
along a oentral front, 4t followa that U0.5.
strategy ahould provide for attecking paripbaral
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intereata of the enemy in order to stress his
overall system. All enemy holdings in Scuth EBaat
Asia and Morth East Asia should, for example, be
wiped out.

It is predictable that submarine launched
cruise missiles will place U.S5. and allied port
fecllities in Jecpardy as well as shipa in port
and at sea. The loss of industrizl producta on
the scale experienced in World Wer II would
bankrupt the world. The war must thus be won
faat; and by the 0.35.

R. B. Laning

Is & polymer base coating. developed to
reduce aercdynamic drag, applicable for use on the
kulla of subsarines?

In 1983, a fluorocarbon-base liguid, develop=
ed by Fluorccarbon Teaohnologles Inc.s was sprayed
on the asrodynamic surfaces of the Hawker Sea Fury
and the F=51 Mostang sircreft competing im the
Nationel Air BReces in Nevada. The Sea Fury's
paximum airspeed was incressed 25 mph over its
norsal maximum speed of 320 =ph. The Mustang'a
airapeed improved 11 mph from a top apeed of 383
mph. The Sea Fury set a pew course record as did
the Mustang, but the Mustang alsc won the Oold
Unlimited prize. The drag reduction noted in
these aircraft was substantial,

The coating wuvsed on these aircraft was
essentially hydrophboblc and resistant to forelgn
debris attechment. And, the sub-surface penebra-
tion of the fluorccarbon material asdgnificantly
prevanted corrosion and oxidation.

A next ateps using this polymer paint on
marine crafts then followed. A wide variety of
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power and sailing cralft were coated below Gthelr
waterlines. Their drag reduction was even more
drasatic, A Bristol 52 Trawler got &n increase of
2 knots of apesd over the trawler's normal speed
of B.5 knots at 1200 rpm. A Hatteras 57 reduced
its mnormal fusl consumption by 9% during a 7000
n.m. ocruiss. And; 8 one=ton yacht ilncreased itas
powered spesd from 6.1 to 6.7 knota over a
measured course,.

Several smalloraft were obaserved for thelr
parine growth. The yacht JUVENTUS, a Qulflatar 50,
wis in the water for 27 months without appreciable
fouling and Ethis included mo barnacle growth.
Other yachta, =0 coated; were rapidly cleaned on
their marine railways by merely a hoslng down. It
was thus evident that the anti=-fouling gqualities
of this paint were goods; while there was a minimum
loss of coating over & period of more than a year;
resulting in no eppreciable increase in fuel
conaumption.

Several types of metal-hulled oralft showed a
good aenti-corrosion effect. Coated atainless
steal, cold roll steel, alumipum and copper all
proved corrosion free in a § week teat of this

coating.

When itz applicability to asubmarines was
questioned, an attempt wes mede to ascquire towing=-
tank drag resistance eppirical data on coated
models. Howevers no U.S5. tanka appeared willing
to conduct such teata. They feared that the anti-
fouling nature of such paints would be likely to
foul the water of their test tanks == just like
the environmentalists who protest the use of toxic
marine painta. Hence, eventually, a towlng tank
wea found which would conduot tests on fluorocar-
bon impregnated surfaces =- at the University of
Canton in the People's Republic of China. Teata
vere made on & flat plate, towed aubmerged. Tha
plate was bare metal in the initial test runs and
then 41t was coated with the f[luorocarbon paint.



The data taken showed the polymer-costed 2-meter
plate to have its drag reduced by about 10.8% at a
towing speed of about § knots. A Z2-meter merchant
hull shape wes also towed in the Canton tank.
Initial teat runs were with this =small hull
covered with a commercial peolyurethane type of
anti-fouling paint. Then, with the fluocrocarbon
paint aprayed on top of the atandard paint, the
runs were repeated., Of interest ia the fect that
this peolymer paint iz about half the cost per
gallon of the commercial paints in use —— at about
$80. The results were even more startling. At a
towing speed of about § knots (about the meximum
for the Canton tank) the reduction in drag for the
combined paint job epproached 253. This reduction
is achieved relative to a normal "rough®™ anti-
fouling covering -—— and justifies the 25% reduc-
tiona in fuel comsumption cbaerved in other testa.

At the completion of the testa; the Chineas
Navy was ao impressed by the reaulta that they
initiated a program for the hull painting of their
new=conatruction ®Sub Chasers:™ the eguivalent of
cur ssall DEa. The Chineae have alsc programsed
for the painting of one of their Whiskey
aubmarines —— the pelymer palnt to be applied over
& standard 2zino chromate type of preservative

coating.

A few more characteriatics of this polymer
paint =— in order to upnderatand the paint's
prlnticslitr == are; 1t can be applied at aa 1
as =60°F hes a thermal envelope of =100
through 750°F; it is a very alick type of lubri-
cant; it is noo-flammable; it doean't tend to wash
off; 1t makes a very hard coating, reaistant to
abrasion; it is nop-toxic; there is no noticeable
leaching over & long periocd of time and hence the
dangar of thia coating polluting harbor watera is
minimal; the polymer liquid sechanically bonda to
and penetrates treated surfaces: and [lucroccarbons
are chemically benign.
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But what does not abow up in tests so far, ia
the probability that; in reducing dreg, it would
alao algnificantly reduce the self-noise of =&
submarine -- so important to pasaive detection.

Bill Orr

Would an idea derived from some old plece of
reagarch be wuseful for attacking a present day
problem and be considered "a new ldea™?

One such 4intriguing piece of  subsarine
officer research done in 1954 -- which is here
resurrected == pay or may not apply in the changed
ciroumatances of our submarine Navy, a Ravy which
iz npow heavily computerized, nuclear  power
oriented and with a fundamentally different major
mission == ASHW. 5till: bumen problems which sesam
more difficult to get & hapdle on than technical
ones, appear to be repetitive encugh to suggesat
that what seemed reasonable in a 1954 submarine
Havy of dieael boats might =still have somae
application to today's fire-control Jjoha ==
changed as they've been over a thirty-year pariod.

The 1954 study used the scorea of an
officer's five aptitudes to determine his
efficiency in five f(ire-control Joba. The
sptitude marks were; &t that time; filed in every
of ficer's record and were readily aveilable to
evaluste the performance of Subaarine Sohool
officers in their taotical course.

The Sub School test-=population was ohosen
because of the consistently high motivation of
each officer throughout his 26-week course, thus
reducing the overall effect of motivation on the
marks achieved in doing any of the five fire-
control joba. As shown on a Form 318, the five
self-descriptive aptitudes in battery were Verbal
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Reasoning, Mathematical Heesoning, Mechanical
Reasoning. Spatial FRelations and FRelativa
Hovement . In other similar aptitudes-for-job
atudies (as in the famous Harvard experiments) it
was recognized that the motivation of partioular
individuals had played a greater part in job
success than the inherent capabilities of the
individual.

The f[ive rire-control joba examined wera:
Torpedo Data Computer (TDC), Dive, Sonars Manual
Plot and Aaaiatant TDC. Why 1t might be waluable
to derive an aptitude profile for each job made
good senme inm  1954. Then, another war was
believed to involve the rapld conastruction of
large numbers of submarines. Their oconaequent
manning by a high percentage of inexperienced
submarine officers might thua invelve insufficient
training time Lo master any or all of thesa Jobs
before exposure to torpedo attecks againat an
enemy. The placement of inexperienced officers in
the fire-control team, wuaing their aptitudae
gcores; promised a more efficient way bto maximize
team effectiveneas.

Two succesaive Submarine School (Officera)
classea, (170 officera in two oclasses), were
evaluated, with the Fire-control job ratings eof
each student mpatehed to his aptitudes. The
correlations derived are ahown:

TABLE 1
Correlations Batween Fire-Control Jobs and
Aptitudes of Submarine School Officers
Combined Clanses

Varbal < ib6 23 i 24 « LT
Mechanicel 25 « 20 24 «28 + 18
lathe=atical B i ) 1B a3 i 18
Beliative HBovesesti -l - L .07 - . 33
Spatinl Felstions 18 -] .17 2P « B
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Thesa correlations appeared to be very good
compared to other attempts to provide = Jjob
deseription, based on aptitudes alone, The
dominating importance of Relative Hovement in four
out of the Cive jobs:; suggested that officers with
A high score in Relative Hovement might excel in
the Sub School tectical courses,

Significantly, the average aptitude marks of
the students 4in the two classes evaluated wers
quite high == with Relative Movement cloasesat to
being "average.® These acores are ahown in the
following table:

TABLE II
The Student Mean Aptitude Scores (Bell Curve)

Tarbal Conerssnsvnse T e e SRty gty + BT.9
mmiﬂnl S8 FFEFEIEEEEEETS SRS TSR Eu-ﬁ
Hlthﬂ‘ltiﬂal FEFSFEEEEEEEE SRR RS E R ﬁIIE
R‘I‘llti“ﬂ m‘“mnt’ & B R R RF R R R R RS 5113
Spatinl Relationd ....ccesesssssasassssnsasass H.3

These students werea the result of a acreening
process == with more than double the number of
voluntears to thoaa actually salected far
Submarine School. The capdidates had had at lesst
two yeara of service -- malnly in the [lest -- had
been reccommended by their Commanding Officera. and
were for the post part qualified OfTicers of the
Deck. This latter factor could have had a
significant impact on the Relative Hovement scores
of the two classes tested -- since low Relative
Hovement scores seem likely to have influenced 00D
qualification.

Shortly after the above results were made
known; the selection for the next officer's class
at Sub Sohools of those candidates "in the gray
area®™ == those without cutatanding fitness reporta
or recommendations, but not easily rejected -- was
made on the baais of having high Relative Movement
BCOTes, At the conclusion of that 3Sub School
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class, the Commander of tha Submaripe School
reported that "they were the stars of their class
in the Attack Teacher."™ The same selsotlon
process was used for the next Sub School class and
a similar report of suvccess in the Attack Teacher
was recorded, for those officers apeclially
selected because of thelr high Relative Movement
aptitude,

Had the U.5. gone to war in 1958, a quick
differential-placing of submarine officers at the
five fire control positions could have besn made,
using the "weighting factors® (Table III) applied
ko an officer's aptitudea to derive an overall
soore.

TABLE III
Weighting Fectors for Selection for Fire-Control
Fositions
Foroal Mgch Huth Eel, Sov, Somtial
™ -.02 .08 N ] A1 -.07
Dive .14 08 N .35 -.18
Sonar =20 .35 .25 =11 .08
Flot AZ .07 -.10 .33 OB
Ass't. TOC .08 -.13 .03 .18 .35

Although ‘today's nuclear submarine fire-
control team haa little semblance to the 1954
diesel-boat  team, thera might be wartime
situations which could benefit from a recognition
of an efficer's aptitude profile. K sabotaging of
& submarine's computer system, a temporary loas of
suxiliary electrical power, war dasage to the fire
coptrol system; or a rapid construction of some
less sophisticated ¢type of submarine for
replacement of losses, might reintroduce aptitudes
into the "war-fighting" equation. Best placement
of officers for prior training in these
emérgencies might be done this way.
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Breaking off a war patrol because of outages
of the fire-control system is not an acceptable
solution =-- particularly in light of the great
dependence placed on submaerines to achieve
decisive resulta early in a conflict.

LETIERS
BUSSIAN SUBMARINES IH WORLD WAR IT

I feel duty bound to take 1asue with the
review of
(October, 1985) because it could lead to some very
wrong  beliefs about the abldlity of Soviet
submarinera - at least in the past.

The reviewer says that ...%"the Ruaaian
submarines played what appeared to be quite an
important role in World War II.®™ But thorough
research into the records and post-war analysis of
all naviea involved {admittedly hampered by Soviet
falsehoods and conosalments) bhas led me to &  very
different f[inding which was sussarised in the
Soviet section of oy UNDERWATER WAR 1939-1945:
"the other Allles were forced to ocomolude with
regret that Soviet submarines in all areas
contributed wery little to winning the Oreat
Patriotic War. The crews were asart, kean and did
their best with old-fashioned equipment, poor
training facilities and a suparabundance of
political conbtrol; but tha sum of thelir
echievements was not Iispresaive.®™ That was
putting it very kindly — kindly because, like any
submariner, I sympathised with the dreadful
conditions and political constraints under which
Soviot crews worked,

The reasons for resching this copolusion are
toc numeércus to give here but thers are plenty of

examples in THE UNDERWATER WAR if anybody cares to
follow them wp. Dooble-checked sources —— painly
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German and British —— will confirs them. Soviet
boats boasted much but achieved very, very little.

Kolyshkin's book was firat printed in English
by Progress Publishera (Moscow) in 1966 shortly
after a translatiomn of Adedral OColovko's
MITH THE RED FLEET appeared. Both publications
are atraight PR/Propaganda efforts; they are
thoroughly unreliable; mialeading and stocked with
gross exaggerations of successes which can be
disproved with certainty, In fact: Ethe Sovieta
now have a problem: should they tell their present
officers under training that these accounts were
lies or sahould they allow them to get a totally
false impreasion?

Huch of what the reviewer says 1is aismply
taken from EKolyahkin's book; and without
unwarranted effoprt he could hardly hbave written
anything else. But I believe it is important that
SUBMARINE REVIEW readers are not peravaded to
think that Soviet subparines had 2 good, or even a
fairy record in World War II: by any standards —
epd shed of nicetlies —— it was appalling. Indeed;
thelr shortcoemings, when brought to light by the
real facts; suggeat certein weakpesses which pay
well become apparent in any future shooting war.

Unfortunately, apart from taking Kolyshkin's
mocount at face value, your reviewer himself has
misread &t least one incident and been mialed by
another. Stolbov did not sink U-402, which went
down to aireralft from USS CARD off the Azores; por
did he sink any other U-boat. The only U-=boata
sunk by Soviet subsarines were U-639 and 0-184,
And no "midgets' attacked the TIRPITI: the large
K-21 (LUNIN) claimed to have scored two hits 4in
the open sea (bence the Order of the Red Banner)
but the Germans never even noticed an attack had
taken place. Moreover, the "midgeta' were not
midgets in the accepted sense but small M-claas
boats which were often called "babiea'; and none
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of them approached the TIRPITZ in a HNorweglan
fjord.
Commander F. B. Compton=Hall

THE MERCHANT SHIP TORPEDO

The Subparine Foree is interested in getting
a nmaw torpedo -=- an anti-méerchant ship weapon,
What an opportunity to demonatrate to the public
that the Havy can preduce a simple; low-coat
torpedo that can actually do-the-job; apd produce
the torpede in & short pericd of time — in
atockpiled pumbers which would represent a
significant war-fighting capability.

What a publicity coup this would represent
for the Havyl

The ingredients of the design problem don't
require lengthy study. It's to ba & single-
purpose Ltorpedos gsed ageinst & well=defined
target == the relatively alow, big, noiay, little
paneuverable apnd not easily protected wperchant
ship of todey. Moat importantly, this torpedo is
to be used by the highly mobile and covert nuclear
submaripne which can readily gain optimum attack
positions against such a target == to launch a
"surprise™ attack.

The Mk 18 electric torpede of WW II — &
quiet, #9 K, wekeless, "straight runner"™ -- oould
do tha job well for a majority of today's probable
soenarics. But after 40 yeara, we should be able
to rapldly produce a far better torpedo == atill
within the Hk 18's envelope, still at relatively
low-coat compared to the Mk 88, and one which
could do=the=job for wirtually all scenarios. even
those in shellow waters or where the merchant ahip
has ASW protections -— which can't apot the firing
sub'as location.
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But the hitch in this program =— if British
torpedo experience is valid == will come from the
demands to use Navy Lab technology, had advice to
the contractor frem the Navy ocustomer, over-
complicating the weapon, misdirecting the effort
and having no olear-out individual responaibility
for the outoome, What seema to meke sensze ia a
®fly off"™ competition between two contractorsa =
like the F=16/F=17 competition —- the contractor
to develop a "besat weapon® within some [ixed
dollar constraint ($200K.7), and with 1ittle
interference from "the customer.™

It worked for the F=16 and it will work even
bettar for the "merchant ship® torpedol
D. B. K.

JHE ICE CAP

Recent articles ip the SUEMARINE REVIEW refer
to the permanent ice cover in the Arotic Ocean as
an "ice cap.®™ This strikea a nerve-end im the
intellectual sinews of this writer.

Floe gap™ is a land ice-term, defined in WP
79=1, the Arotic REeference Manual, as "a dome
shaped glacier usually oovering @ highland.®
Submariners should take the lead in ocalling the
ice ocover over the Arctic Ooean "the Arctic Ice
Fack:®...."tha sultifarious mantle of floating ice
of more than 1/10 (1/8) concentration that covers
tha Arctic Ocean and adjacent seas to wvarying
extenta tha year round.®

Dick Boyle

[Ed note: The Oxford Oniversal Dictionary defines
for "ice-cap,™...."a parsanent cap or covering of
ice over a tract of country., as e.g. at elther
pole.”™ So take your pick?]
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Admiral Thunman's "Subparine Force Today,®
published in the July, 1985 issue of THE SUEBMARINE
BEVIEW, and his admitting to "a sharp increase in
resignations inm the firat third of this year®
struck & nerve end with regard to officer
rétention.

Thizs submarine rider has been able to keep
his finger on the pulse of officer porale during
more than 20 deployments in the past 24 years. He
has participated in many wardroom discussions
regarding retention.

Quickly distilled, two problems ecry out for
attention:

{1} The pressure of eventa during the Cirst two
weeks in port after deployment, "Stand Down"
notwithatanding.

(2} The lack of telephone lipes aboard sub-
marines.

First, when a ship returns from patrol, there
is 1ittle letup in preasure, even il "Stand Down"™
is in effect. HMHany material and adminiatrative
aotiona, some that have been featering for montha,
need attention.

During World War II, the Relief Crew conocept
worked well., Why don't we try to work out asome
way to get the officers off their boat for Gthe
firat two weaks alfter deployment?y Helial eorsus
oould be part of the parent sguadron ataff.
Official turnover could be carried out within
houra of return to port.

Second, telephone problems are terribly
Tfrustrating to buay young officers, Thare simply
aren't enough lines into complex machines worth
hundreds of millions of dollars. There are
norsally three lines on @ 637 clasas SSN -- CO/XO,
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Wardroom and Control Room. A busy pre-deployment
upkesp depands much mora support than this. The
only easy way to gek through is to call the
submarine in late evening.

Dramatic ipprovesent is required. Four banks

of phones are suggested: (Example ia 637 olass
S3N).

(1) CO == Dedicated line.
X0 J Two lines, ringing in
Ships Office) rotation.

(2) Wardroom )
Statercom 1) Three lines, ringing in
Stateroom 3) rotation.

(3) Chief's Quarters )
Control Room ] Three linea, ringing
Crew's Aotivity Space) in rotation.

(4) Engineer's Stateroom -- Dedicated line.
(Assumed to be Statercom 2)
AMR=2 } Two lines, ringing in
Engine Roeom) rotation.

The relief corew idea will require billet
oreation; thiz will take tips. But let's not
hesitate to get started with improvement.
Remember the J. 0. aentiment: PFwe need a break in
the praasure.®

The telephone problem could be solved within
4 month. Let'a get on with it and Aimprove
communications aboard our submarines,

TPR

HH SUBMARINE Ho 1 (HOLLAND 1)

¥While browsaing through the October, 1985
edition of THE SUBMARINE REVIEMW:; I case across
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some inaccuracies in the following two @sentencea
of the report by Hugh Latham on the 23rd Reunion
of Interpational Submariners:

"Hext dey they visited HMS HOLLAND #2, recently
ralsed from the harbor and reatored. (It was
one of four Holland boats operated by the
British before the U0.5. began submarining.)."

A brochure issved by the Royal Navy Submarine
Hemorial Museum at Goaport where this historde
submarine is now undergoing reatoration identifiea
it as HM Submarine No 1 (Holland 1). The lesad
ship in a class of five, 1t was built by Vickera
at Barrow, launched in October, 1901 and completed
tha following year. Obvioualy it did not antedate
085 HOLLAND (55 1) which was delivered to the 0.5,
Havy on 11 April, 1900 and placed in commimssion 12
Dotobar of the sape year. HM Submarine No 1
{Holland 1) sank in & storm off Land'a End while
undnratnﬂ to the shipbreakera, and was recovered
in 1982,

A possible ¢lue to tha cavsa of thasa
ipscouracies can be found in the preceding
sentence, which reads:

Flatham's Firat satop to the "reunion' was at the
Sub Base in Portsmouth, England, whers he and
two othar American submariners were royally
entertained by 'a mumbar of British
submariners®.®

Those of us who have experienced the British
Havy's delightful, devastating heapitality —
particularly when the hoats cutpumber the gueatas
== gan gquite appreciate Mr. Latham's aituation,
and can feel both aympathy and envy.

Harry Caldwell
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THE LAST U-BOAT SUHE IN WW II

Some elght bours before the unconditional
surrender of Cermany on 7 May, 1945, a friend of
mine; Squadron Comdr. K. M. Murray; RAF(Ret.) sank
the last U-boat to be sunk in combat action in
World War II. EKen once served on the SACLANT
staff upder ocur mutual submarine friend, RADM Jim
Davia, but 1is now retired and lives in Dornoch,
Sgotland, where he 31a GSecretary of the Royal
Dorpoch Golf Club,

¥hy ¢this is being dredged up is due to some
letters I recently received concerning the sinking
of the U-320 and the locating of the Catalina
pilot who was responsible for ft. A letter from a
Herr Karl-Heinz Weber —— the pavigator of the 0U-
320 which was attacked by a flying boat near
Bargen, MNorway, on T Hay -— initisted the
correapondence, Herr Weber's letter was written
to locate the pilot so that the survivora of the
0-320 oould ipnelude him in thelr next reunion in
1986 == "ogur former adversary responsible for the
sinking of our subperine.® BHerr Weber further
explained that there were still about twenty U-
boat survivors of the original 49 and that their
next biannual reunion would be in 1986 at
Schledehausen, Germany.

Historical records show that after the 0-320
bad tekepn "a serles of aerisl depth chargea™ whioch
badly demeged the submerine, the crew had tried to
save thelr boat for 2 1/2 "terrible days.™ The 0=
320 however was finally abandoned and the crew
escaped with thelr lives — late on 8@ May, well
after the Eurcpean War was over.

The letters were succeasful in locating the
pilot who did the fatal damage, Ken Murray, and he
iz accepting the Iinvitation of his [lormer
adversaries,

Admiral Pete Oalantin
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HAUTILOS

HAOTILUS will be open for visitora after &
gala opening ceremony on Sunday, 20 Aprils 1986.
The new Submarine Force Library and Museum will
share the honors with MAUTILUS at the Submarine
Base in Grotons Commectiout. The opening has been
acheduled to coincide with the reunion of NAUTILUOS
slumni at the Submarine Base that weekend. Look
for more news as final plans become firm.

Bill Purdum

SUB YETS OF WW II

I am fond of the seation: IN THE HNEWS. FKeeps
ua all up to date as to what 1s happeéening in the
motive asubmarins Navy, change of comsand,
launchings, and other happsnings.

I was particularly drawn to the note f[rom
Hugh Lathan, a member of Sub Veta of WW II,
conoerning his atteodance at the reunion of tha
International submariners held in France. I would
ask that you publish a note to all readers that
our Sub Vets of WW II organization would like to
havea those who are eligible, join our
organization, Ours is an organization of
submarinars who served in sibmarines and raliaf
acrews during World War II from 7 December, 1981,
to 31 December, 1986, We have in excesa of 7500
pesbera and hold an annual réunion. Our purposa:
"To perpetuate the memory of those shipmates who
gave their lives in submarine warfare,™ and to
thia end wa have an aatablished scholarahip
program and we support 55 scholarshipa at #750.00
aach, ¥We are pore than & bupch of "old Wets who
wear oolorful wests and hata and still relse
hell.”

Joa Molrievy
Past President of Sub Vets of WW II.
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JIN THE NEMS

o A lately retired British Adeiral, Sip
Lindsay Bryson, iz reported by Havy HNews &
Updersens Technology. Oet. 25, 1985, to have
ocogmented adversely on Britain's post-war history
of torpedo developments -- "yhich totalas 25
projects with only threes succesaful sc far.® He
is quoted as saying that often the projects
"reflected & lack of clear policy by the sustomar
and the need to ocontrol the enthusimsss of
government scientists not subjected to comsercial
financial oconstraints.” Admiral Bryson further
noted that even when industry was brought in on
torpedo projects, the resources allocated for
development were tiny coppared with those devoted
to air=-flight guided weapons. "Britain,"™ he said,
"tripped up with torpedoes beceuse no one at the
right level of management was in charge of the
total weapon system. Worze atill,® he continmued,
"government research esteablishments eclung to
responsibility for the torpedo.® The leasons from
all this: according to Bryson, ahould ba, "it is
essential to separate research from developmeant,®
and, Eit is wital that delepnse research
establishments not be allowed to do  the
development.”

© The Fipapcial Times of Englapd, Oot. 9
edition, has an article by Alan Cans telling of
the Swedish Navy's plan to inatall a closed-oyole
Stirling engine in one of their conventional
submarines. Thi=m mew engine, "is expected to
extend Gthe submerged operational capability of
nob=nuclear aubmarines from three daya Eto three
weeks, while eliminating tha need for [requent
"anorkeling'".”™ The oew system has been developed
by FKoockuma @nd iz being oconaidered by the
Australian MNavy for their npext generation
submarios. The engine's oost of "soma 100,000
pounds for an ocutput of 75 kilowatts ia bloody
expanaive, but it solves a problem which can't be
solved any other way for the time beling,™
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socording to & forser Royal Swedish  Kavy
submariner. It is also noted that this new system
utilizes buge oxygen tanks "to carry their air
requirement on board."”

o An AP story., Sept. 16, 1985, tella of
photographing the submarine SCORPION 17 years
after it was lost. A new deep-diving submersibla,
tha ARBGD, took a large range of photoa of the
bottomed SCORPION,: but reportedly there was no
immediete indication from the photographs as to
whet caused the SCORPION's sinking.

o The Submarine Launched Mobile Mine,
socording to Steven Elsenstedt im the Defanse
Heys, has been delayed in delivery by about two
yaars, This was due, according to the article, to
8 small New Jersey spow-paking  equipmant
panufacturar taking the job and "botehing®™ it. A
modified wveraion of the Mk 37 torpedo, it was
designed to be lasunched into shallow-water harbors
by submarinss standing well offshore in safe,
deap-water positicna. The Bavy had hoped to have
about 300 of the mines in its inventory by thias
year, and about 900 by the end of the decads.

o A Sept., 27, 1985 story in Havy Hews &
Underssas Technology., tells of the failure of the
UE's TIODERFISH heavyweight torpedo to perform
reliably == aince its service acceptance in 1979.
Two of these torpedoes were fired in the Falklands
war in 1982, "and failed each time." The
TIQERFISH should have antered service as early as
1967.

o An article by Paul Bedard in NHavy Hews &
Ischnology, 27 Sept.., 1985, tells of Mavy plana to
meet & White House ordered cut in the S-year
Defense budget, of nearly $300 billion. This cut
wonld inwvolve one TRIDENT ballistie misaile
submarine and one SSH-GBB.
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o Ihe Waahington Pogt of MNov. 27th,
carried a Walter Pincus story which told of the
possibility of two 55BNs being dismantled next
year "if Praesident Reagan continues his policy of
oot undercutting SALT II agreement limitsa.™ The
MATHAN HALE and ANDREW JACKESON would be
decommissioned when the USS MEVADA, a new TRIDENT
subparinea, became operational. The SALT II
agreement which 3set a limit of 650 bellistic
missile submarine launch tubes -- for all 5SBNs --
expires on Dec., 31at. But if President Reagan
decides to continue to stay within the SALT II
limits, as has been suggested during the summit
medting with the Soviet leader, Mikhail Gorbachev,
then this dismantling should proceed as indicated.

o S0a Power of Sspt. 1985, reporta that
the Navy's Extremely Low Frequency (ELF)
trensmitting station in the upper Michigan
peninsula, was aocotivated on August 1st. This
atation is tied in with one in Northern Wisconsin
and has the capability to send ELF messages to
deeply submerged submarines -- around the world
and at anytime. The speaker at the inauguration
of this facility, VADH Kirksey, said "This pew
facility is & vital key to maintaining communi-
cation links  between the Netional Copmand
Authority and the Navy's miasile submarines ....
and is & vital pert of our deterrent posture.™

o Az a result of Congressional motion 4n
aarly  Hovember, there will no longer be
"Commodores™ in the 0.5. Navy. From hence forward
they become One-star Admdrals or Rear Admirals,
lower half — like the one-star Brigadier Generals
of the Army.

o Syb Notes of October, 1985, reports on a
new, small diessl-slectric submarine, FPIEANHA -- a
Vickers Shipbuilding & Engineering Ltd. product.
With & length of 26.6 metera, a displacement of
134 tons and menned by & crew of 7, she can also
carry 10 combat swimmers, She can make O knoka
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submerged, operate over B00 miles from a base and
patrol for 12 days at & time. PIRANHA i3 deaigned
ko penetrate coastal defenses. Her armament is 6
bottos=1aid mines, two 2-man Scuba diver chariots,
and inflatable assault craflt. She has a diver
lockout means which allowa 2 men at a time to exit
from the asub and gain acoesa to the chariota op
become part of a frogman assault orew.

o RADM WVirgil Hill, Jr.s became the
Director of the Attack Submarine Division (OP-22)
in OPNAV in October, 1985. Also in October BADH
Japes G. HReynolds became Director of the Subsarine
Combat System Project (PMS-409) in the Naval Sea
Systems Comsand. (Thiz Project is the revised
SUBACS project.)

] RADH Bruce DeMars was appointed to tha
grade of Viece Admiral on December 6 mnd has taken
over the job of Deputy Chief of Naval Operationa
({Submarine Warfare), O0P=02, Office of the Chief of
Haval Operations, prelieving VADM Nils Thunman who
has been aasigned as Director of Haval Trainling at
Fensacols.

o A news item in the Hashington Times of
Hov. 1, 1985, tells of a Swedish surveillance

ships the ORION, which, while cbaerving a new typa
of Soviet submarine -- a "EILO"™ class nop-nmuclear
submaring == in the Baltic, was rammed by & Soviet
minesweeper which had positioned itself between
the ORION and the Soviet submarine. It seemed to
be trying to atop the surveillance, The damage to
the ORION was only minor and may have been
upnintentional. EILOS have been previously
reported only in the Pacific.

o A newsa item in the Chigaes Tribupe of
Oct. 22, reported that the Chinese had success-
fully launched a surface to surface cruilse missile
from a land-based site, It landed in the East
China Sea. It is belleved to be the firat cruise
mizaile ko be teated by China, and that it was for
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use by submerines. Moat of ita flight path was
over land to spparently facilitate checks on its
flight.

IN REMEMBRANCE

CAPTAIN J. GORDON McOARRY. USH{Ret.)
o Co-Chairman NSL Speakers Package

o Firat Contributor to N3L
{one year prior to incorporation)

© A PROFESSIONAL OFFICER AND GENTLEMAN
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SUBMARINE B & D CORORESIIONAL ISSUES

The laat Government Affaira report gave the
astatua of the Authorization Bill for FYBE at about
$302.5 Billion after jolnt House and Sepate Armed
Services Committes action. Of that, #35.5B was
allocated for &ll of the Defense HResearch and
Development progrems. The DoD Appropriations Bill
contained a recommended $282.5B, wvice the $302.58
in the Authorization Committee weraion. Almoat
$368B wan for RDT & E, The following ia a compari-
son of R&D funding for the three services:

[in & Billioas)

Arey Mavy Air Fores
1985 Appropriation §N.¥5 g7 13.62
1566 Budgel Calimale 5.20 11.28 15.58
Howae Al lowants LI 906 13.22
Committes Beoommendation 1] 10,16 13. 86

{87 B i» recosssnded for Delenss Agencies)

The UOnder Secretary of Defense Research and
Enginearing supplied to the Congress his estimate
that the real growth in RDT & E bhad increased from
the 12.3% of FY 81 to a requested 20.1% for FY 86.
However House action 1s expected to cut the
requested $#11.2B to about #10B, reducing the real
growth factor considerably.

The submarine-related programs which can be
identified 4in the budget before the House
Appropriations Cosmittee are:



Frograma (4 M) Requesat App. Coma
TRIDENT II 2165.6 2130.6
Sub ASW Standoff Weap 75.3 75.3
Sub Sonar Devel (Adv) 22.4 12.5
Sub Arotic War Support Eg 9.7 9.7
Sub Hull Array Devel (Adv) 13.2 8.2
Adv Sub Sys Devel 180.6 180.6
Bub Taot Warfare Sya (Adv) 23:2 23.2
Attack Sub Devel 33.1 33.1
fidv Huc React Comp Sys Devel 120.1 120.1
ASH Surveillance 19.5 17.5
Sub Communicationa R.4 §.4
Sub Sonar Devel (Eng) 0.3 §0.3
SUBACS (Eng) 205.2 0.0
85N-21 Combat Sys (vice SUBACS) - 200.0
Sub Tact Warfare Sys (Eng) 45.8 7.8
Op Reactor Devel 12.7 12.T
HY 130 Steel - 5.0
Naval Oceancgraphy - 5.9

The Havy's R & D request is organized into
threes major groupings:

{a) Baaic Hesesarch and Exploratory Development,
at about 7.5% of the total R & D budget;

{b) Development with the bulk of the R & D
apoount of about BT7$; and

{e) Menagement Support.

The programs listed above are all in the
Development sector.

For Basic  Research and Exploratory
Development, 3853.2 H was requeated. Of that, the
submarine programs are;



FT Bb Bouse Semals
Tachnologles (4 W} Eequaest App. Coms.  App. Coss
Huclear Propuolsion k5.0 89,0 g0
Ship spd Subparina 5.3 25,13 5.1
UpdarSes War Weapons kg 7 58,2 37.0

There were three comments made during the
course of Congreasional action on the Bavy'a R & B
request that are worthy of special note.

In presenting the Havy's R & D program
requests to the Senate Appropriation Committes;
the Asaistant Secretary of the HNHavy (Research,
Engineering and Systems) cited the F...markedly
Ereater quieting, atrangthenad double hulls,
higher apeed: higher reserve bouyancy, and deeper
cperationa™ provided the Sovieta by their
aubmarine techoology. He went on to atate that
the largeat share of the $853 million requested
for Basic Fesearch and Exploratory Development is
gimed at surmcunting that threat.

When aoting on this program, the Senate
Appropriations Committes poted that the budget
request for UnderSea Warfare Weapon Technology was
more than 46% over FY 85. They also noted that an
emphasis was given to warhead, fuzing, and torpedo
propulsion research and development. In addition,
they cited the Navy's plan to expand the effort to
450 million 4in FY 87, The Committee claimed
support for ressarch in the underwater weapons
field but ooncluded that the proposed reasarch
effort was far too broad and lacking in apecific
goals and objectives. They therefore recommended
& reduction of more than §7 million and suggesated
that at least 5 million of that cut be for
torpedo components.

A second major acticon by the Committee in the
Strategic R & D progrem was & recommendation for a

B3



reduction of #35 million, from the $2.165 B
request, The Copmittee also came out strongly for
penetration aids and proposed to OSD that Navy and
Adr PForce progrems be merged. The isportant
point, however, 4is not the 1.6% cut but what the
Copmittee aaid about the program.

"The Committee atrongly aupporta development
of the TRIDENT II SLEM as an integral part of
the Strategic Force Hodernization Program. The
TRIDENT 1II i= a three-stage, 83 inch diameter
misaile weighing close to 130,000 pounds. It
will be capable of carrying a wide range of
both high and low-yield warheads, providing
optizmal targeting Clexibility. The TRIDENT II
will use stellar-ipertial guldance, requiring
in-flight  updates,  making it & markedly
different kind of ballistic missile aystem than
Air Foree ICBHa. The high yield of the MK 5
re-antry body will give the TRIDENT II a high
kill probability sgainst the full aspectrum of
hardened Soviet targeta,

"In the view of the Committee, the TRIDENT
IT ESLEM provides a much needed oomplement to
the MX Peacekeeper and small ICEM programs,.
The introduction of the TRIDENT II into the
ballistie miasile Inventory will be at a
ceritical time -- midway between initial deploy-
ment of the MX in late 1986 and the small ICBM
in late 1992, Moreover, with the deployment of
the TRIDENT II, the Navy ia provided the oppor-
tunity to exploit the full payload and range
capabilitiea of the TRIDENT Submarine.®™

Tha third major point made durdng theswe
proceedings concerned the pew deaign 535N or S5SH-
21. The Committee increased one tactical ayateam
development program element by $#31.5 million and
directed that #40 million be applied to fully fund
the coppetitive S3SH-21 contract design program.
They stated their support for the new Attack Boat
gs followa:
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*The Committee recommends full funding for
the new deaign S5N (38N-21) at the authorized
level, The Navy bhas initisted &8 very ambitious
53§-21 program. The new-deaign SSN would
achieve asignificant improvesent in such areas
as speed; quieting, and firspower over current
58N-6088-class submarines, The Committee
supporta, in principle, the regquirement for a
new deaign 55N -- particularly given the fact
that the Soviets are now producing or testing
nine different classes of submarines with
capabilities apanning the entire range of
underasaa warfare applications.™ MHowever, the
Committee continues to be interested in the
cost and program managesent of the SSH=-21
Program. Teatimony before the Committee
indicated that the new design 55N will ceoat &t
least #1,000,000,000 per copy, which raises
sericus questions as to affordabllity and
maintepance of the Havy's foree level
objectivea of & 100-level atbtack asubparine
fleet ipto the 21at century. The Senate Armed
Services Committee bhas expresaed asimilar
copcerns reégarding the 585H-21 program. This
Copmittee asupports Navy efforts to reduce the
unit ocoats of the new design 33N, while
maintaining its improved cepabilities over the
S8N-688."

The BSenate Appropriations Sub Committes for
Defense also added 35 million for procurement of
long lead materisl for an EY=-130 bull ssction and
salection of a design agenkt. That effort is to
lead design of tha HY-130 section and manages its
integraticon into & test ship. By this sction. the
Committes expressed tho hope that HY-130 could be
introduced into a Fiscal year 1993 authorized boat
of the 585N-21 class. That would be & full year
sarlisr than now programmed.

The Senate Appropristions Sub Committee also
confirmed the Joint House-Senate Conference action
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regarding SUBACS development. In summary: the
Havy originally requested $305 M for & three phase
development and deployment progras. The firat
phase was to integrate detection, & digital data
bua, UYK 44 compputers and new weapons launch,
pmavigation and comounications aystems and oSake
this integrated aystem backfitteble into the 688a.
The follow-on phasea were planned to introduce
advanced sonar arrays and large scale functiocnal
software improvementa. But House action deleted
that entire line ftem and substituted instead a
pew $200 million item for SSH=-21 combat systems.

The effort of the 0.5, Ravy 1in submarine
Research and Development was summed up by the
Aasistant Secretary of the Navy (RE and 5) in his
statement to the Senate Appropriations Committee
as follows:

"In our Advanced Submarine Technology Program
weé are developing systems and conmocepts for
future attack aubmarine classes, Aa required
by tha FY 1985 budget authorization, our R & D
program has spproximately $30 M available to
advance the state of submaripe techoology,
which can be exploited by the 538-21 well into
the next century. The R & D program also
ipcludes & vigorous preogram to ensure that a
follow-on to the pew deslgn attack subparine
can be implemented as the threat dictates,”

"The key attributea of ocupr future submparines
can be defiped in terms of their combat contrel
and wWeRpONS; quieting, sensors, [irepower,
speed, depth, survivablilty, and alffordability.
Major thrusts in the technology base for combat
control and weapons inolude advances in combat
inforsetion management, development of concepts
for quieter, faster, and more potent torpedoes,
and development of concapts for Arctic warfare.
In the area of quieting; we are concentrating
on reducing ths noise gensrated by ducted
propulsora, machinerys; =and weapon launching



syateams, Reductions 4in the weight and volume

of bull, mechanical and electrical aystema will

allow our subsarines to carry more weapons."
CAPT Jim Hay, USH(Ret.)

BOOK REVIEWZ
HOT S0 TRIVIAL A PURSUIT

Jhe Soviet Submarine Fleet: A Photographlc Survey
by John Berg with an introduction and preface by
John Hoore is intended to be a recognition guide
for the "non-naval public.® However, even a quick
glance suggeats it is far more valuable., The book
iz besed on & format Berg designed es a guide for
Soandinavian spotters and has been expanded into a
taxt that presenta photographa of almcat every
contemporary "lull-aize" Soviet submarine olass.
The photographa ere generally of superior quality:
epd thereby reveal features that are pot usually
apparent 4in pictures published in newspapera and
magazines.

The prafaca préesants a bpief but sufficiant
overview of subparines, their operations: and some
pointers on reporting submarine sightings. A few
brief paragraphs on the Soviet Navy and & rough
distribution of submarines between tha four Soviet
Flests @ere inocluded. But & separate and more

interesting summary is presented on the cover
flapa.

The text is arranged into six chaptera or
groups. The groups are conventional attack,
conventional attack eguipped with cruiae missiles,
nuclear atteck, puolear attack equipped with
crulse missilea; cooventional and nuclear equipped
with ballistic missiles, and spegclalized or
auxiliary submarines. Within each group, at
least one photograph of {ndividual submarines is
presented with a2 short description of its
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identifying features, ita order-of-battle by
fleet, ita surface displacement, and its length in
meters, At the end of Group 2 and Oroup 4, there
iz an additional collecticn which pointa out the
similarities and differencea among oconventional
attack units as well as puclear attack units.

Photographa are included for all submarine
classes discussed, except [for the MIKE 83N (a
drawing "based on satellite photographa™ ia
presented), the DELTA IV S5SEN, the LIMA 535, and
the ONIFORM S3H. Except for o few units;, the
photographs are of sufficient quality to make thia
a collection that will be of intereat to
submariners, a3 wall as the "nop-paval poblia,®
Indead, the gquality and ocompletepass of tha
photography reveal a great deal more about Soviet
submarines than is avalilable ip any text to date
== and thereln lies the value of this book. Since
the author has included photographs of olasa
varlants amd old 28 well s new photography of
stapdard units, changes over time become pore
obvious, In fact, The Soviet Subparine Fleskb: A

FPhotographic Survey reveals that Soviet submarines
differ from U.5. submarines in sany ways and that

someé af the observable features of these Hulla
aren't peadlily I1dentiliable and are aubject to
discussion as to their functlon. To make o beat
evaluation about the implications and functions of
theae Ceatures is certainly "not so Erivial a
pursuit.”

Looking at the pbhotographa Berg and Moora
have aspasbléed and making educated guessas as Lo
the purpose and implication of certain features
can be a fun and worthwhile pursuit for the
submariper, Having & limited knowledge of
contapporary Weatern submarine design might not ba
a handicap, since the Soviets sppear to have moved
in directions mot identical to the United States.
Indeed, knowing 0.5. deaign practices may ba
misleading particularly when the photos are Dot
examined with great care., What is needed is an
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experlenced eye, practical senae, and the
insatiable curicaity that ia characteristioc of the
submariner, Being ourious as to how subparinea
are being improved and es to the pature of the
lateast developments, I would start a sort of
Trivia Pursuit gape —— using photos from this book
or ones from other publications, The Proceedipga.
dape's Fighting Ships, Soviet Hilitary Power. eto.
And, start with the biggest and posaibly most
radical submarine of modern time, the TYPHOON. My
firat thoughts are to ita great aize: about 170
meters long, 25 wmeters in beam, and 16 or so
méters high with a very long parallel mid-bedy.
This envelope produces B subperged displacement of
only 25,000 tona? My submariner's instinct aenda
up & red [rlag on that wvalue. NWith a croas-
sactional area of over 300 square meters the
cuter envelope of the sub must contain over 45,000
tons. The ssall surfece displacepent of 20,000
tona described in the book would require a free
fleod volume of 20 to 25 thousand tons. It would
be an upprecedented folly in ship deaign to tote
around 25,000 tons of sea water unless there is =&
way of paking some clever use of it.

The high [reeboard suggests a healthy reserve
buoyancy, probably more than 25%. The lack of
lisberholes, which total over 500 on previous
S3BNs such as the DELTA-IIT Clasa, further suggeat
that there 13 pot a great deal of [ree-lood
volume that must be dralped from the
superstructure as the ship surfaces.

Now the diffioult quesationa; or, as the
gameésman saya, the pext level of difficulty. For
what purpoze 1s all the volume? Heloads, extra
weapons? Twenty tubes forward is only lfour oore
than the DELTA submarines, which are about 173 tha
size of TYPHODON. MHore design Folly? What is the
vapor on the missile deck and along tha flapka?
Air to reduce boundary layer density? The photoa
in DeoD's Joviet Military Power also show that
vapor, &lthough much less 4intense. Since the
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freeboard ressins constant in 2ll these photos; it
doesn't appear to be the result of ballast tank
venting. Why are there such large. slmost sguare
holea on the deck, on the trailing edge of the
Flower sail,™ around the base of the sail, and
along the after deck? It is hard to belleve that
these bholes are ballast tank vents in that thay
appear both atop and ocutboard the sail in cluatera
and in the same transverse plane. Their location
asems to alternate port to starboard between the
ftracka®™ and wanders closer together az they
progress aft to the plane of the two large
trapezicdal structures, then the holes are
gontiopued aft, but outboard of the "tracka.™
These aimilar holes also appear on the OSCAR (page
4 and 58) and the DELTA-III (page 70).

Hext level of difficulty. What are the
trapezoidal structures that rise from the after
deck? Their shape may be an effort to reduce
submarine drag through equal area rule design
{i.e., that oross-sectional area ia nearly con-
stant along the direction of flow). Independent
of shape, these structures are likely to have &
marked effect on the flow over the after deck.
They appear to be in line behind & pair of
unuaually large hatohes with openings of about U
maters by 7 meters, Although they sare of
different sizes, gimilar hateches are on the
VICTOR=III, the DELTAa (Two in tandem on D=I1I),
and tha O3CAR, There may, of coursa, be others,
But pore trivia, Why the white paint alopg the
door edgea? The only other white paint sesema to
be for locating thingsy such as air salvege
fittingsa, plimsoll marks, and escape hatches. Are
these atowages for communication buoys? If 80
why 30 many aize vardiations on different
submarines;, and why the white edgesa: and why so
big? Whatever is inside 1s over 3 seters wide and
f meters long -- big enough to carry menl

Sape level of difficulty. Why is the asil so
big? Why ¢two levels of sail? Why are there
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sponsons around the sail? Their sulti-seter width
suggesats more than s convenient walking deck. The
whole sail deaign suggeats some other function
than houaing masta., And why are the crew access
hatches centerline and, except for the atandard
pair of air salvage fittings at the forwardmoat
and aftermoat bulkheada, only aingle centerline
fittinga are obaserved on TYPHOON. Neither the
salvege [itbtings nor the hatch locaticns are
suggeative of the twin hull configuraticn reported
in the literaturs.

How that you've showed your proweas in meking
Eueases to theae "not 30 trivial®™ queationa; you
might relax with some easier, "firat-level™
quaationsa, What 13 the purpose of the winglets
aft of the trapegiocdal atructure¥ Are they like
the [low directors opn airecrafts or are they vortex
generators to oounter the disturbances created
further lorward?

How even easier, What is the function of the
pair of "tracks®™ on the walking deck? Up to now
you might bave kept your U.S5. design oconcepta in
ocheck . Ir' you saild safety tracks, remember the
TIFHOON's ailze, TYPHOON has sbout & 25-mater
beam. These are pretty good sized "tracks."™ Why
aren't they on the missile deck (PROCEEDINGS) as
they are on DELTAs (pages 69 and TO)? Notice the
orimpa in the tracks on TYPHOON's afterdeck. Ias
that represeantative of a strong rail? But the
real e¢lincher: the photograph of an ECHO-II on
page 50 shows what appears to be twoe pair of
tracka, the inboard or larger pair being closer in
dimension to the "tracka™ on more recent olasses,
Other photographs show that they are sometises
light or white in color, that in scme cases they
go along the very edge of the deck and cutboard or
over the edge to pass cbatacles. The more classes
you look at in Berg's collection, the more
variations ip track patterna you will notice, not
only batween classes but also among classes.
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Well, enough of the TYPHOON -- mot that we
have covered all or even moat of the posaible
guestions, but let's make sure that the player's
interest 413 sustained. I think the interested
aubmariner will have difficulty im finding a
aingle plcture in Berg's collection that he ia
willing to pass over. For example, the photograph
of the O3CAR on the frontispilece (page A&,
unnumbered), as well ss the VICTOR (page 42), show
& very wide vertieal slot down the bow of these
suba. Be oareful now about & guesa based upon
U.S5. design practice. These slots are much wider
and longer than they need to be, il they were only
torpedo=loading hatchea. They are well forward of
the main deck and, in some cases (=zee the SIERRA
on page 96 of the PROCEEDINGS (December. 19851),
axtend below the water line. The hoarfroat on the
OSCAR reveala lines and ahapes along this alot
that are hard to underatand. The entire slot 1s
apparently aubdivided, but is altogether rathar
large and located in a poaition subject to greater
atresa than traditional loading hatchea. While we
worry about shutter door noises, ona should wonder
why two of the Soviets' quieteat submarines have
been designed with such large noisemakers at such
a critical location. Amdy in that same context.
why are they so long and so wide? (Since the slot
1s along the curved bow and extends well forward
of the pressure hull, & weapon-torpedo loading
hatch even shorter then those on the [lat-decked
fleet-boats would be adequate).

The bulb=ahape of the sail's base, the blunt
trailing edge of the "upper™ aail atructure, and
the fences or vortex generators on the TYPHOON may
be better explained as aerodynamic leatures rather
than traditional submarine hydrodynemic onas.
Photographa of other clasaes, such as the apparent
coke=bottle shape of the BRAVO (page TE) and the
complex curvatures pictured on the DELTA-III (page
TO) and VICTOR-III (page 8%}, are also reminiscent
of lessons learned in the sero community decadea
ago. The full shape of the sail of the ALFA
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elicited the author's comments that it ¥is parrow
on the top and widening downward, sc that Gthe
sides blend with the bull™ apd "it is not posaible
to step out from the side of the fin (=ail),.”
Some Soviet sail shapes., such as ALFA and AKULA,
appear to be closer to the design of aircralt
wings than those of U.5. submarines. Indead, the
photograph of the ALFA (page 40) mekez ope
recogrnize just how important streamline design is
to the Soviets. Haybe this game would be more
interesting il an aireralft pilot or designer were
to assistl

Ope more rule of this game should be
consistency. Make sure your ADSWErs Aare
conaistent within & photograph and between
photographs., For exasple, besitate to explain &
particular circumstance because the weather is
cold in ope photo and in enother & wars sun is in
evidence. This points cut apother value of Berg'a
work. Since moat of the submarine classes are
presented with multiple photographs, similarities
and differences can be pointed out. The BRAVD 1is
A late 603 pon-nuclear, =0 the splotohes all over
its surface (page TB) might be evaluated as
peeling paint. But, on the rubber-ccated ALFA
there is a similar diseoloration. Is it paint —
or a Polymer slime? Other submarines also have
dispolorations whieh appear to be pore like
selective wettling. That ia, some panels appéar
water-covered,; while othera adjacent and closar to
the water, appear dry. Some of tha darker atains
on the TYPHOON give the appearance of leaks ==
leaks ooming out of the coating and leaks coming
from between the coating panels.

Helpful hint. Ooe should develop Soviet
patterns. While Western submarine designa bave
nearly 12% reserve buoyancys, the [reeboard of the
TIPHOON suggests more than 25%. Soviet literature
states that reserve buoyapcy and its distribution
{(not copcentreted at a few points) ere direct
moasures of the ahip's asurvivability. The
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photograph of the VICTOR-III on page BN, with the
horizontal control surfaces (bow and stern planes)
breaking the sea surface, demonstratea the
extraordinary reserve buocyancy of this ecleas.
With the bow still highs the stern is nearly halfl
ook, It is elear that during normal surfacing.
the VICTOR still hes & sizable reserve buoyaney.
In fact, this photograph gives credence to the
Soviet open-source articles which auggest that
they still build hard tanks in order to tolerate
the loss of a compartment, There is atill another
test for your skills in this photograph. Although
the VICTOR is described as having ocontra-rotating
propellersa, it is apparent from the photo that
both the forward and alfter scréew are plitohed in
the same direction. Thus, they would be bettar
described as tandem propallers.

Jhe Soviet Subgarine Fleet: A Photograchic Survey
ahould provide interesting reading and perusing
for both the leyman and submariner, especially the
submariner. For tha submariner, Eood ayea,
intereat, and a commitment not to fall wictim to
0.5, waya of designing submarines is all that is
needed to really enjoy the book. All lines on the
deck are not necessarily safety Gtracka, all
hatchea do not pecessarily house ocommunication
buoya, &and all long deck hatoches may not be for
torpedo loading. There are many important
features of Soviet submarines that resain
unidentified and need an experienced mind and an
experienced eye to evaluate, Berg and Moore
present that opportunity in their new book. For
all of wus, they have provided an extraordinery
addition for our reference library.

IIJIHI

By Jonathan Crane. Published by The British
Broadeasting Corporation, 1984,
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In 1983 the BBC made a television "mini
sariea™ about The Royal Navy's submarine service
that consisted of &dx thirty minute programmes,
The aeries was aplit inte three sections; one
about 1ife onboard an SEM, one following the
fortunes of f[four ocandidatea in the Commanding
Officers Qualifying Course end the last about life
onboard an S3BN. This book ia written by the
director of the film crew and is split in the same
way but with the addition of & fourth chapter
coptaining a potted history of submarines from 332
BC until the advent of the Polaris Submarine in
the mid '60'a.

The book starts dramatically with a boabt
rendezvous off Campbeltown Loch inm & grey ohoppy
Scottish day as the film crew board HMS WARSPITE
which was sailing to take part in Exercise Ocean
Safari '83. VWhat followa is an sccurate and
sympathetic description of life onboard & modern
55N, written not in any apeering way but with a
genuine respect of the submaripners by tha [lls
creéw. PThe whole copcept of taking & miniaturised
puclear power-station to sesy throwing 1t around
at wiolent angles from the surface to several
hundred feet down is somewhet audaciows.®

That 4is not to say that an unrealistically
rosey ploture of life onboard is painted == tha
portralt contains "wartas and all.® WARSPITE fared
with mixed asucceas during the Exercise and no
cloak is drawn across an early detection by an
Atlantique airoraft after which the Captain in
pasterful wunderstatepept commented thet "We bave
not hed 8 good day."™ For the American resder this
chapter bhas puch that be will fipd strange &and
asusing; for instance the officers and ratingsa

have sherry together alfter church, served off a
ailvar salver.

Tha =asgond chapter follows the varled
Ffortupes of four officers in the Commanding
Officers Quelifying Course -- "The Perisher® ao
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nased, not as the book implies because many fall,
but from the diminutive of "The Periscope Courae,®
its original name. Undoubtedly this is the
highlight of the book, as it was of the television
saries. It is a compelling asccount of this
gruslling oourae whilst remaining accurate and
containing asufficient technical detail for tha
reader to understand what is happening. When the
two aplsodes of The Perisher were shown on British
Telavision, Gthe whole country stopped to watch as
if pesmerised by the gyrations arcund the
periscope. "Teacher® became "public enemy nusber
cne® for falling & student, pumerocos articles
appeared in the national press and civilian
friends telephoned askings "Did you really do
that?® with renewed admiration in their wvoices.
The book cannot catoh the Fast moving pace of the
film but deapite that it is a well written and
interesting account which all U.5. subsarine
Commanding Officers will enjoy reading if only to
Find out how their British opposite numbers are
trained.

Tha Perisher, which lasta five wontha,
conalats of two sain phasea; the first has the
atudents conducting wisual attacks over a three
week period against a steadily increasing number
of ships -- one frigate at the start rising to
four frigates and =& target at the end. Tha
attacks are contrived end artificial with lIittle
direct tactical significaoce; the aim of thia
phase in the worda of Teacher 1a "to put the
student to the limits. We create these kinds of
situationas a0 that he is aware of his peraonal
limitationa.® Anyone who has witoeased the
Parisher at sea knowsa how true that is.

The second part of the course is to train the
students in & realistic tactical scenarioc and is
split into two further phasesa; ocean and inahore.
In the book only the latter is covered. It is
again an acourate portrayal of the evolutiona that
are conducted, 4in this case a minelay, a photo=



reconnaissance and Fipelly the landing of special
forces. Of the ten atudents who atart the
Perisher only six pass which is "par for the
Courae. ™

The third chapter, moubmeraible ko
Submarine," appears toc have been added to the book
to pad it ouk. It is not badly written but sesms
te have little relevance to the other Gthres
chapters: while, the early history of subsarinas
iz wvery puch better covered alsewhare, (far
example: Submarine Boats by Commander Richard
Compton-Hall.)

Chapter [our, "Bomber,™ returna to the
filming,; thia time onboard HMS REPULSE, one of the
Royal MHNawvy's four Polaris submarines. Huooch 1s
pade of the problems of the families whila thalr
husbands are away on patrol and the unenviable
task that wives face Iin compresaing all the
affpirs of home Ilnoto forty short words that make
up a "family gram." There i3 a short desoription
of a practice liring sequence and a rather poorly
written sectlion about the efficacy and morality of
the muelear deterrent.

I hope this book will be published in the USA
and that the FBS television stations show the BBC
séries "Submarine®™ as it hes succeeded in
capturing the atmosphere of today's submparine
service. The Aserican viewer may not like all
that we Brits do onboard our submarines but those
who have worked with us at sea know that although
we have different ways we can and do keep up wikth
the best.

Commander James F. Perowne, OBE Eoyml Ravy
[Ed. WKote: CDR Perowne sent &8 VHS videocassette

of TSUBMARINE® to the Maval Submarine League for
those who wish to borrow it.]

97



HAVAL SUBWARINE LEAGSUE
HONDR ROLL

SENEFACTORS
PACIFIC FLEET SUBMARINE MEMORIAL ASSOCIATION

DATA DESICN LABORATDRIES

THE SINGER COMPAMY, LIBRASCOPE DIVISION
BATTELLE MEWDRIAL IMSTITUTE

PURAVIE BYETEMS

GLOBAL ABSDCIATES

AAYTHEON COMPANMY, SUBMARINE SIGNAL DIVISION
DATATAPE, INC.

FHC CORPDRATION

DEFENSE RESEARCH CORPORATION

VITRO CORPORATION

BOOZ-ALLEN & HAMILTOM, INC,

HAZELTINE CORPODRATION

KORTHROP CORPORATION

HUGHES AIRCRAFT COMPANY

HORTHROP BERWICES, INWG.

GTE GOVERNMENWT SYSTEHE CORPORATIOR
EGSEX CORPORATION

JACOR

CDEMERAL ELECTRIC, MAEDFSOD

ANALYSIS & TECHNMOLOGY

AHERICAN SYSTEMWS

ORI, INC,.

SIPPICAN INC,

BOEINE AERDSPACE

ALLIED CORPORATION, BENDIX ELECTRODYMAMICE
BOM CORPDRATION

BCIENTIFIC ATLANTA

ENE INCORPORATED, INDUSTRIAL BATTERY DIVISION
EOLLWORGEN CORPORATION, E-0 DIVISION
BIRD-JOHNSOMN COMPANY

ROCEWELL INTERHATIONAL

EAMAN AERDSPACE CORPORATION

EO0D CORPORATION

WESTON CONTROLSE

UHEC RESOURCES, INWC,

LIMHERWAN ASEDCIATES

GENERAL ELECTRIC, AEROSBPACE MARKETING



GENERAL PHYSICS CORPORATION
BENDIX OCEARICS DIVISION
ARGODEYSTEMS, INC,

BABCOCK & WILCDX

gOULD, IRC.

GODODYEAR AERDEPACE CORPORATION
GEMERAL DYNAMICE COARPORATION
ADVANCED TECHNOLOGY

IN HMERDRY OF RADM JAMWMES R, LEWIE
NEWPORT MEWS SHIPBUILDING

PURVIE SYSTEMS, INC,

ELIZABETH 8., HOODPER FOUNDATION
TREADWELL CORPORATION

BCIENCE APPLICATIONSE
WESTIMOHOUSE ELECTRIC CORPORATIOM
LOCKHEED CORPORATION

I8 CORPORATION

EGEE WASHINGTOM AMALYTICAL SERVICES CENTER IMC.
FPRESEARCH, INC.

SPONEQRE
ARMED FORCES COMMUNICATIOMS & ELECTRONICE ASSOC.

MEW BEIPFEARS
RAE E. ARISON

RADH RALPH M, GHORMLEY, UEM[RET.)
COR GEORGE B. CLEGG, USN[RET)
VADM SHANNON D. CRAMER, USM[RET.]
CAPT BEOREE R, BTUBBE; USN
AOBERT W, FULTOM

CAPT JOMN F, FAGAM, USM,[RET,]
CAPT CHARLEE H, HOKE,; UBM[RET.]

NEW ADVISORS
CAPT BE. M, MABIDA, ULEM|RET.]
CAPT LESLIE D, EKELLY, USN[RET.]
LAURENMCE &6, BURKE

COR L, B, FINDLY; USMN[RET.]

COR SCOTT A CHESTER; UBM[RET.)
RAOH F. WARREM KELLEY, UBN[RET.]
LEDR MARRY W, HAMPESOM, UEM[RET.]

a4



MEW ASSOCIATES

GEORGE W, HWAATIN
LCOR BTEPHEN W, DOLAT, USN

RADM E, K. WALKER, JA,, USN

BRIDGET ANH EEEGAM

COR W, A, ARATA, UBN[RET.]

CAPT DONALD J. MEYER, USWN[RET.]

RADM MAURICE M., RINDSEOPF, USH{RET.]
CAPT A, E. MUBAL, JR,.,; USN[RET.]
CWo4 HMILTOM JAMES LOY; Il, USNR=R

BACKE ISSUE ORDER FORM

Many of our mesbers have requeated coples of
previous issues of' THE SUBMARINE REVIEW. We have
made arrangements with ocur publisher to reprint
back dssues; minipuz ron of 50 coplea per iasve.
Unfortunately, the cost is high .... #10.00 per
copys but these books are upnique, and very much In
demand., The f[irst run of back ilssues haa been
delivered to our office, and a few are still
available for purchase, If you are intereated in
completing wyour library with all issuves of THE
SUBMARINE REVIEW to date, please indicate the
issues desired. and remit $10.00 for each copy.
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Member @ Date
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Nl EDUCATIONAL FILMS

The HNSL has obtained for our members the use
of several good 16 MM films in support of our
educational objectives. These [ilms have been
selected for use with audiences which have l1ittle
axposure to the U.3. MNaval Suboarine Service or
have not been able to stay current on our newar
weapon Ssystems. They are mailed in an approved
reussable shipping package which after use needa
only to be left in any U.S5. Postal mail drop.

We ask that you time Your requests so0 that
the rile is mailed about two (2) weeks before use
and returned Iimmediately thereafter. A short
questionaire is included with each film. Your
responses will detersine cur future approach in
providing educational Cilms.

The films are available by writing the NSL or
calling Fat Lewis at (703) 256-0891.

EQRTY-ONE FOR FREEDOM (29 minutes)

Discusses the initial concept and rationals
for a ballistic missile submarine. Portrays the
effort to design, test, and operate the Polaria
missile system. The {'ilm ends with the launching
end deployment of WILL RODGERS (last of Polaris
submarines). A TCine historical overview of
initial FBM developmant, this Film is suitabls For
an audience interested in how the 55BN force was
conceived and developed.

ELITE FORCE (14 1/2 minutes)

Hr, Charlton Heston describes the
opportunities that are aveilable to qualified
college students and gradeateas in the Navy'a
Huclear Propulaion Officer Candidate program.
(This is a recruiter oriented film.)
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PRIDE BONS DEEF (28 1/2 minutes)

Story of the HNavy's Submarine Force.
Excellent photography. Provides the audience with
a8 eolose-up look of the ecrew in action absard an
FEM submarine, This film conveys the desp sense
ef pride that is shared by all submariners.

JTHE CHALLENGE IS MET (26 minutea)

Describes the conversion of twelve Possidon
submarines to carry the Trident 1 zissile,
Discusses the necessity for the Trident submarine
and follows missile development and ship
conatruction through R & D. Fallows USS OHIO
through ipitial upkeep at Bangor, Washington, and
enda with Trident on patrol. This fils containa
great shotas of miaaile launches.

fThe only thing that ever really rightened
me during the war, was the U-boat peril .... our
1ifel ine, even across the broad oceana and
especially in the entrance to the island (Great
Britain) was endangered, I was even more anxious
about this battle than I had been about the
glorious air fight called the Battle of Britain.®

Winaton Churchill
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Tha Submarine Review is a quarterly publication
of the Submarine League. It 18 a forum for
discussion of submarine matters. Not only are the
ideas of its members to be reflected in the
Review, but those of others as wsll, who are
interested in submarines and submarining.

Articles for this publication will be acocepted
on any subject eloaely related to submarine
matters. Thelr lepgth should be a maxisum of
about 2500 words. The content of articlea 1z of
first Iilmportance 1in thelr selection for the
Review. Editing of articles for oclerity may be
neceasary, since important ideas should be readily
underatood by the readera of the Review.
Initially there can be no payment for articlea
submitted to the Review. But as membership Iin the
Submarine Leagus expands, ths Heview will be
produced on A& fipancial basia that should allow
for special awards for outstanding articles when
printed.

Articles should be submitted to the Editor,
W.J. Ruhe, 1310 Maobeth Street, MolLean, VA 22102.
Discussion of idess for articles are encouraged,
phona: T03-356-3503, after office hours.

Commenta on Articles and brief discussion ltems
are walcomed to make the Sobmarine Review =
dynamic reflection of the League's interest in
submarines.

The sucoass of this magazine is up to thoae
persons wWho have such a dedicated interest in
pubmarines that they want to keep alive tha
submarine past, help with present submarine
problema and be influantial in guiding tha Ffutura
of submarines in the U.3. Navy.
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