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cpenly discussed, We want cur active duty members
to find the REVIEW a profesalonal and interesting
medium, Wa alay want it te i1l other
communication wvolda to our civilian and retired
support flamdly. Working together we can
accomplish the above and carry out the HSL
misaion, There is no doubt of ita meed.

It is my pleasure to announce the [ormation
of the Pacific Southweat Chapter under the leader-
ship of Vice Admiral 0. H. "Hap™ Parry, Jr.,
UNS{Ret.). The Chapter will serve members in the
states of California, Arizona, Hew  Maxieo,
Colorado, UOtah and Nevada and has an initial
mesbarship of 396 with 376 members reaiding in
California. Hopelfully, in time;, a WNorthern
California Chapter can be organized to allow more
participation at chapter fumotions. Our aincere
thanks also go to Bob Gautier for apark-plugging
this effort.

Finallys I wish to coovey Gthe alncere
gratitude of the H3L Directors f[or Gthe superb
parvices of the outgolng officera of the Hampton
Roads and Nautilus Chaptera. Dan Heflin and Bill
Purdum hayve been vwery able, organizing, chapter
preaidenta and have a lot te be proud of,. Wa
wish thelr successors Doug Blaha and Bo Bohannen
every succeaa in leading and expanding their
reaapactive chapters, Tha HSL is on the mova and
growing.

Chuak

P.S. Please read the letter you received from
Rear Admiral MHike Colley. C.0. of Ethe Havy
Eecruiting Command. The supply of eligible young
men as NUPOC candidates is decreasing and it will
ba difficult to attain the nesded nusbers. The
NOPOC progrem is the bast ocollege supplement
prograz going but unfortunately few  college
leaders or counselora know about 1t. Fleasa help
puah this vital submarine program.



ERCH THE EDITOR

A purpose of the SUBMARINE REVIEW 1s to
further the art of submarining. But should we be
talking about a "skill®™ for operating submarines
as an "art® rather than as a "science™?

Has not the advent of greatly superior
technology 1in computers, nuclear powared
submarinea, long range sensors (including those
satellite based) etc., changed submarining from an
Fart™ to a "scienca®™?

Sesminglys subaarining today could it into
the definition of & “sclence™, l.e. "a system
based on aclentific method and principles.® It
can be observed that Gteoday's wear-simolating
submarine exercises plus the scenarica used in
aystems analysis eand computerized wargaming,
appear Gto be amepable to "sclentific method® ==
producing & best kind of submarining. Seemingly,
ope has merely to crank into computera the best
available ocomputer-cellated Iinformstion on the
aneny and the prograzmed computera can then spew
out & beat submarining solution -- based on
prograssed doctrine. Alternatives, reaponaive to
guestiopable Iinforpation, should elsc be made
available.

Perhaps the complexity of today's technology
forces the submariper tn execote his skills 1in
submsarining through computer-aided decision
making. Cartainly, in today's peacetime
eovironment, the computer-aided scientific method
of submarining seems a best way to gos in general,
for submariners.

How submarines are best operated 1o peacellme
seema & relatively simple matter., Own submarine
characteriatica are well known. The potential
gpexy's characteristica and operating patterns are
also seemingly well known. And the direction that
a conflict will take ia well guessed at. Henca,




at the start of & conflict; "asubmarining® appears
to be reducible to a "aclence™. But from then on
a2 seawar 1is likely to see many surprises both
technological and tactical, while information on
the enemy -=— reliable or otherwias -— becosea
sgarca, This pecessitatea changes in our own
submarine operating patterna — 4if the hiatory of
past wars hold @any leasons for today'a
subparinera,

Intereatinglys the lorper head of the Soviet
Havy; Admiral Gorshkows atressed a "firat salvo®
approach for the initiastion of a seawar. His
firast salve atrategy appears well designed to
produce a deciaive effecty Af sveccesafuls thus
pipipizing the effect of surprises on the [Qurther
conduct of the conflict. This would tend to make
changes in ocur own submarines' operating patterns
== @pfter the atart of a seawar -—— merely academioc,

But given an extended conflict at aea, It
appears that submariping will revert to being an
Tart™, As such, the development of submarining as
an "art" seemingly iovolves & good deal of
modernizing. This seems apparent from the
exiating susplelon that post of Ethe submarine
experiences of World War II — particularly those
involving creative tactics == have little
applicability teo today'a wartime nuclear subparine
operations. And even the Sovieta' "firat salve®
initiation of & war is difficult bto identify as
another kind of Pearl Harbor.

Bringing the "art® of submarining up to date
however; seems to bave the sases sort of contiouity
as the healing of people. Even the arts related
to the humanities -- painting, music, writing,
eto.; with their radical departures over the
recant decades -- pevertheless drew on the arts of
the past; just as the art of healing today depends
on medical lessons learnsd over many centurias.

Parhapa tha meaning of "art"™ peeds to be



further clarified. The synopnyms for ths word
®art® help underastand its meanding: it's a "skill"™
which is derived from practice and knowledge; it'a
Founning®™ which suggeats ingenulity and subtlety in
execution; Ait's an "artifice™ 1.6. a mechanical
means for imitation; or it's a "oraft®™ which
relatea to trickery or guile. But whereas "art®
is all of thase, it is even more, In its most
diatinct senae -- in contrast with these ayponyms
== it implies "a personal, unanalyzable, creative
power® to achieve the beat resulta.

30 what is the point in this grassar lesson?

Given that submarining is an "art™; which the
submarine successes in both World Wara I and II
seem to conlirm, the influsnce of & Tereative
powar" in breakling away from peacetime-aestablished
doctrine 13 inherent to many of the big payoflls
achieved by individual skippers. They exhibited
craftiness, wusze of artifice, guile, cunning and
particularly innovation egainst & competent enemy.
But being innovative is not somathing an
ipdividual == particularly =& skipper of a
submarine == Juat turpns on after the start of a
war, The Iinnovator is one who hes & flair for
innovation (and this should be & big plus in an
individual's selection for the submarine service),
has been nurtured iIin his profession by
encouragesent, bas learned to take the risks which
are likely to be involved, and has learned to
balance those risks ageinst the possible rewards
or pepaltles, (If only penalties are indicated
for innovation. the creative powers of an
individual are likely to disappear.)

Innovetion doesn't come without risk taking.

To susmarize: submarining is a unigue
profeasion within the military profession in that,
for tha post part, each submarine askipper ia
isclated [rom external command. He can thua
exercise hia creative power with littles or no



Anterfarence in practicing his ™art®, A skipper's
mind ocan eaffliclently over-ride the bast of his
cogputer solutiona, and that's when == acocording
to past experlepces -—— the greateast suocessea are
achieved, Recognition of submarining as an art
and prepariog 1ipdividuals Eo best practice that
arts may be the beat way for the creative American
individual to assert the expected dominanca in
this field of military endeavor.

HARITIME STHATEGY IMPLICATIONS
EOQH THE FLEET SUBHARINE

Between the world wara arma control treatiea
contained clausea restricting the wusa of the
submarine againat perchant vessela, In tha
Atlantic,; the revolutionary submarine was axpected
to play at best an auxiliary role in the grand
actions between battle [lests,

In theé Pacifie, the U.8. faced a different
aat of ocircumstances, and as early as the and of
the Firat World War, submariners pushed for a
submarine built to meet them.

The Havy copmitted itself to preoducing such &
submarine. But not until the mid-1930a did a
subsarine ocapable of Gthe performance the
developers had in mind actually put to =sea.

By 1919 the attention of paval officera in
Washington had turned to the Papific, where they
expected sooner or later to be required to defend
American intereats against a military challenge
from a reatleas and ambitious Japan. Captain
Thompes C. Hart; head of the NHavy's newly created
Submarine Section, argued that in the event of &
Papific war, "the submarine will be an extremely
valuable weapon for ..... operations against
Japaness commerce. There ia no gquicker or pore
effective mathod of defeating Jepan than the



cutting of her sen communications.®™

But in 1919; 0.5. submarines could not have
perforsed auch a misalon, The American submarines
of the Firat World War == amall, cramped and
unaeaworthy =-— had barely been up to operating in
the mnparrow seas around England. The poatwar S=
clasa submarine marked something of an Aimsprove=-
monokt, but it was alow, limited inm range, and
alarmingly susceptible to accidents.

Indead, an expedition meant toc demonstrate
the utility of the submarine in the dafense of tha
Fhilippinea wound up exposing the inadequaciesa of
the Navy'a most advanced operaticopnal wvessel. On
31 HMays 1921, Captain Hart put to =ea from HNew
Londons, Connectlout in the submarine tender
BEEAVER:; bound for Manila in the company of 10 3=
boata, a2 woyage he had proposed as chlafl of the
Submarine Section 18 montha earlier. Struggling
after the BEAVER in & panner of ducklings pursuing
their mother, atrung cut for & hupdred miles on
the surface of the sea ip which no enemy lurked,
bedaviled by frequent bréeakdowna, the S-=boata
barely pasaed & test far less severe than what
they oould expect to meet in wartima, Hart'a
voyage made clear that any submarine capable of
finding employment in the Western Pacific hed
firat to be capable of getting there.

Sinoe before the First World War: younger
submarines officers bad urged the building of &
fleet submeripe -- a powerfully ermed boat of
great range, excellent seakeeping qualities and
fast enough to act in concert with the battleship
squadrons that composed the main striking power of
the f[leet, As Lisutenant Chester W. MNimitz had
oonfidently predicted im a 1912 articla: "Tho
steady deovelopment of the torpedo together with
the gradual improvement in the aize, motive powers
and apeed of submarine craft of the near Muturs
will result in e most dangerous offensive weapon,



and one which will have a large part in deociding
fleat moctions.®

The fleet submarine had been conceived with
Atlantic operations in mind, But im 1920 the
Kavy's Director of Plans advised the Chief of
Naval Operations that "the design of our
(submarine) oraft should be such as to meet the
conditions that will exist in a Pacific campaign."™

The vast expansa of an oocean nearly espty of
repair facilities demanded that an American
submarine be designed with an eye to self-
sufficiency. Japanese control of the Weatern
Pacific would in all likelihood preclude an early
challenge Crom the U.5. fleet. But a subsarine
capable of operating alone would have a good
chance of eluding enemy naval forces and bringing
the war to Japan's home watera. Such a wveapon, a
young subpariner explained to the General Board,
would be "able to lie off the enemy's ports and
aink what shipping we ocould s« s« o Whethar
merchantmen or pep=of-war." Indeed, the War Plans
Diviaion already envisaged for the submarine a
vital strategle role in the event of a war with
Japan. PSuch an economic blockade,™ ita 1920
pemorandum concluded, echoling Hart's views, "would
probably be the only way in which we ocould exert
deciaive preasure upon the sneny ...."

Ak speed of at least 21 knota on the surface
had been regarded as the essantial requirement of
a genuine "flest®™ submarine. But independent
oparationa 1in the Papific would require such
qualities as long orulsing radiva, ruggedly
designed pachinery, ample stowage [or amsunition
and supplies, and habitabllity; but apeed would
need to be sacrificed to get them. Reducing the
rate at which a subsarine burned f[uel, Ffor
instance; would increase 1ts cruising redius, In
fagtk, &an abllity to gover the great distances of
the Pagific mattered less than an ability to keap
the sea for lopng stretohes of time. {In terms of



fuel consumptions thess qualities asounted to the
same thing). For the longer a asubmarine kept
station near an enemy's lines of ocommunicetion,
the more likely it was to epoounter targets of
opportunity in the shape of enemy merchant vessels.

How faat did the submarine in guestion need
to be? Aeccording Gto experts in the Bureau of
oteam Engineering:; it required only "sufficient
spesd to overhaul the average merchantman or to
escape Mrom & bheavily arsed nDaval auxiliary.®
Sixteen to 18 knota, 4instead of the suggested
flest submarine's 21: were enough.

Trading three knota in favor of other
gualities had immensely important implications.
Congcedved a3 an auxiliery to the battleahip, the
fast [leet psubmaripe conformed to the ideas of
Alfred Thayer Maban, the strenuows advocate of
concentrating force with a wview to decisive
engagewent with the enemy fleet. Submarines made
gellf=suflicient at the expense of speed; however,
gcould be pressed into service of an entirely
differsnt satrategy; the diapersal of rCorce,
characteristic of commerce-raldings the Tguerre de
course™ that Mahan had diadained.

A submarine capable of operating against
Japanese seaborne commerce 1ip the mpanner that
aubmariners prescribed, remained & submarine of
the Iimagination well into the 1930a. Important
technological problems had to be resclved before
such a wveassal actually put to aea. Reaolving
these problems was complicated when the Gepepal
Board reccmmended in 1921 that the development of
naval aviation, & far more glamorous and open
purault than the secret and furtive-seeming work
of the submarinoera, be given priority over the
submarine. And in a navy that contioued to be
dominated by battleship =sailora, whatever the
pretensions of avietora, guerre de course exerted
considerably lesa appeal than the grand fleet
actions dear to Mahan. Finally, national polioy



came to exclude the strategy advanced by Hart and
other students of & Fecific war from the uses
submarines could be put to.

The 1921 Washington HNaval Cooferepce had
consequences that seemed to enhance the potential
strategic value to the Dnited States of conducting
restricted submarine warfare in & Pacific
caspaign, The OUnited States and Great Britain
egreed pot to improve the fortifications of thelir
naval bases in the Western Pacifile. As none of
the American bases in the Philippine Ialanda, Cuam
or the Aleutiana were adequately fortified,
Japan's position in the Pacific region was greatly
strengthened. The threat of a&an early American
fleet intervention in the event of war with Japan
was virtually removed. For all its Tirepower and
mobility, the battle Flest at sea required massive
logistical support froa the shore, from bases
relatively close at hand. But after 1922 the one
major fortified npaval base allowed the Onited
States in the Pacific was Pearl Harbor, W,850
miles from Manila and 3,400 miles from Tokyo Bay.

But the lopg-range subparine was meant to be
free both of such impediments as encumbered the
movesents of the fleet and the ciroumstancesa that,
in the wake of the Weshington Conferepce; vastly
complicated the making of war plans. Free of
dependence on heavily Fortified naval bases, able
to avoid detection in enemy-controlled waters: the
long=range submarine would be able; without delay,
to take the war to Japan.

Designera and buildera of warahipa have not
always paid much heed to the opinions of the men
who =sail and fight Cthem. Botween the wars,
howaver; submarine officers themselves exerted a
considerable influence on the design and
gonstruction of the fleet submaripe. That the
poat exparienced submarine offlicera continued
after 1922 to advocate building a long-range
subparine does npot mean that they set out
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deliberately to build a weapon incompatible with
the rulea of submarine warfare; or to ociroumyvent
the war plana of their own navy:s which oonformed
to these same rules. Such considerations as naval
profeasionalism, the challenge of problem-sclving
and a concern for thelr own safetys; were all more
likely to have influenced the submarinera‘®
recommendations on submarine design than an urge
to meddle in policymaking.

The firat of the new submarines completed sea
trials and jolined a Mavy atill committed to War
Plan Orange as ita atrategy for war in the
Papific. A 1938 pemorandum on implementing the
Plan inatructed the Blue (U.5.) commander in chiel
Pto operate submarines in accordance with the same
ipnterpational laws as are applicable to surface
vesaels." Bubmarines were to act in support of
fleet coperatiops, especially againat larger enemy
warahips, to wateh the harbora of the Japanese
HMandated Islands in order to be able to report
enemy fleet movements, and to defend Pearl Harbor
== dutlés that all appedred to conform o the
rules on subasarine warfare, The 1936 version of
Plan Orange contimied to preseribe for submarines
the roles of valching enemy harbors, operating
ggainst the enemy fleet; and deflending FPearl
Harbor. The submarine force carried out these
mlssions in btactical exercises with the flest.

By 1939 the Navy was able to put to sea
essentially the submarine that most submariners
had advocated aince 1919, "The radical inoresase
in perforsance characteristics built into
submarines now reporting to the Fleat,® Rear
Admiral H. G. Bowen, chief of the Bureau of
Engineering, assured the CNO in January, 1939,
"represents an advance over anything previously
attempted PP That these wvessels have
succesaslully passed trials and perforoed long
shakedown crulses without serious derangesent is a
tribute to the inherent correctneas of thelr
deaign.™ Such submarines were eaaily capable of
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pastering the conditions that had nearly defeated
Hart's arducus expedition of 1921.

This history of submarine development between
the world wars suggests that when the authorities
find in their hands a weapon system that promises
to meke the waging of war more efficients they
will pse it accordingly.

[ This articles waas digested from Professor John E.
Talbott's prize-winning  historical articlea,
Yeapons Development, War Flaoning and Folicv: The
0.5, Bayy apd the Subsaripe. 1917-1981 in  the
Naval War College Review, May-June, 1984, ]

SONCENTRATION OF FORCE BY SUBMARINES

PConcentration® iz a basic principle of
warfare. At aem, in the past:, it implied =a
PFmansing™ of warships in close groupings im order
to destroy apecific enomy aships through a
concentration of weapon fire. Thens with Gthe
advent of airoralft as weapon=delivery platforms,
contentration was additionally achieved through &
massing of aircralft over a battle eres in order to
overwhelm énemy targets by meanz of closely spaced
attacks.

"Concentration® and "massing™ have tended to
be synonymous &3 & "principle of war®.

With the advent of long ranges termipal-
homing antiship missiles; however:; concentration
of naval power has become achievable, rot by the
close masaing of weapon-firing platforma, bBut by
peans of widely dispersed [iring pletforma which
through coordinated weapon-fire can have their
missiles "passed™ at their targeta -- achieving
the effecta of concentrated weapon force.
AMroralft as well as ahips apd submarines can
provide thia form of concentration by attacka from
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aeveral quadrants == properly timed. Significant-
ly, this "massing™ of weapons can be againat land
targets as well as targets at sea,

A new form of "concentration™ or "massing™ at
aea has developed.

Less easily recognized is how  npucleer
submarines with their great asubmerged mobility
have a capability to produce concentrated torpedo
fire —-—= apd with a high element of ®aurprise®
(another principle of warj. Nuclear submarines
gan be "massed™ for torpedo attack -- as wall aa
for miasille attacks Jjust as surface warships of
the paat were tactically maneuvered to concentrate
their weapon fire on major targets. A group of
nuclear submarines, with their inherent covertnesa
in attack, can thus provide a new quality eof
fponcentration®, aignificantly different From that
offered by the wolfpack tactics of World War II.

This concentration of force, even i only
conventional explosives are used; 13 achievable
with long renge "amart missiles and gulded
torpedoes. It cen have an overwhelming effect on
enemy delfenses; along with a far higher level of
destruction and shook affect on an enemy s ocombat
organization. Decisiveness in a sea action im a
greatly compressed period of time, beccomes likely.
Thus: wipning & sea battle in a =ingle strike
action appears to be posaible.

Although 2 new kind of "econcentration of
force® through the vae of missiles is produced by
a forms of air power; it is not identical to the
concentration of weapon force achieved in WW II by
the sequential attacks of panned aireraft -- using
the airceraft's organic targeting capability. Hor
would submarine wolfpack attackas of WW II == with
their organie selection of targets and use of
short=ranges Lorpedoss =- téend %to resamble the
coordinated attacks of several nuclear subsarines
against pre-selected designated targets.
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Ta wunderatand how concentration of force has
been achiesved in sea battles of the past -- so &S
te appreécliate the basie differences which eparge
from tha usé of today's technology == &8 brief look

et several classical engagesents appears
appropriate,
=Congentration of Force" in the Fast,

At Tralfalgar Iin the WNapoleonic Wars; the
British ships-of-the-line wunder Lord HNelacn'a
command were maneuvered to oconcentrate thelir
gunfire on the two main flagahipa of the enemy.
The closely grouped lead-column of Britiash ahipa,
with VICTORY of 100 guns and TEMERAIRE and NEPTUNE
of 98 guns each, headed for the French flagship
BUCENTURE to take her out of action. A second and
lee-column of British men of war, led by ROYAL
SOVEREICGH; maneuvered "to pass through the eneamy
1ine at the 12th ship Irom the rear® — making the
Spanish [lagship SANTA ANA the target for the
concentration of broadsaidea from the oolusn of
ahips moving past her., The succeaa of thia
British tactic to concentrate its weapon force on
the major targets of an epemy's [leet eatablished
the British as the z2ea power of the world for more
than a century,

In WW II;, ¢the classic "gapping of the T™ was
effected at the Battle of Jutland by the main
battle line of the British Grand Flest. Crossing
ahead of the opcoming Cerman High 3Seas Fleet
battle line, many of the British battleahips were
able to concentrate thelr gunfire against the lead
shipas of the Oerpan fleet -— [Forcing the seriously
damaged OCerpan dresdnoughts EKONIG and OCROSSER
EURFURST == 4in the van of the German column -- to
turn away. The peor accuracy of the British big
guns which were used at very long rangea, resulted
in only & low level of concentrated force on thelr
targets, with consequent indecisive action.



At the Battle of Midwaey, Iin World Wer IL: a
new type of concentrated force was applied by
manned aircraflt. They were "massed™ to deliver
their short range weapons -- bombs, torpedoes ==
in closely spaced sequentisl attacka. At 1028 on
the morning of 3 June, 1943, seventeen dive
bombers from YORKTOWN attacked the Japaneas
carrier EAGA and scored four bomb hita. Thirty
three more dive bombera from ENTERPRISE obtained
three bomb hits oo both the AKAGI and SORYD. The
fires created by the 0.5: fregmentation bomba in
use cauaed [atal damage to all three ocarriers.
Later 4in the day, & Fipal flight of U.S. dive
boobers sank tha HIRYO. About 17 planes per
strike group -- eich delivering a 1,000 pound bomb
in quick succession -- wiped out all of the
Japanese carriers in & decisive engagement lasting
only & few hours.

Today: manned aircoraft with standofl guilded
weapons should be able to provide an evan higher
level of oconcentrated force and over a ashorter
span of time, But the inoreased hazards to
aireralft, causing high atirition of attacking
upitss plus the likelihood of the aircrafts' amart
weapons belng countered by electronic warfare
measures; may seriously dilute the pusber of
weapons arriving on terget -- despite a "masaing”
of ailr platforms for an air attack.

The expendable, long range gulded misaile,
however, Al "massed" on high value targets, and
delivered with a high element of surprise promisas
a heavy concentration of force whioh is not easily
countered, And this copceptration of forece can be
effected by only a few missile-firing mnuclear
submarines.

Conceptration of Force by Huclear Submarines,
Today

It must be emphasized that a new guality of
"oopcentration™ in asa warfare is achievable by
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Duglaar submarines and not by conventional
submarinea, It is the covert, mobility of the
nuclear submarine which 4ia essential to this
quallty,; along with weapons which complement these
nuclear submarine characteristies to produce
"surprise® in attack. Thus a viable "concentration
eff [lorce®™ -- ip today's electronic warfare
environment -- depends first on the capability of
the nuclear submarine to covertly gain a faverable
weapon—delivery position and then project weapons
which in their trajectory are sc covert that their
target i3 given little warning of their attack ==
making the countering of such weapons vwirtuaslly
inposaible.

Spelled out,; this implies a nuclear subparine
capability to gquietly close (while at the zexme
time mot producing detectable non-scoustic
signatures) a weapon launch position. Then,
missiles of low, radar cross-section can be put in
trajectoriea where they are not likely to be
detected wntil they are very oclose to their
target. Similarly, torpedoea can be employed
which are so quiet (and without significant non-
agoustic signatures) and sufficlently fast, that
they oan intercept targets with little advance
warnlng.

Importantly, whereas subparine-launched long
range ecrulse mlssiles appear to complement
reasonably well the nuelear submarine's capabllity
to concentrate force on enemy targets (and they do
bave good utility today) in actuality they appear
to have been developed for use by conventiopal
submarines, Their range, prograsmed guldance and
terainal-homing features indicate the use of such
misalles from & submarine platfors of low
mobility and one which 1s likely to alert an enemy
target well in advance of & pisaile's arrival 1iF
en atteppt is made to develop a tracking seolution
and close the range over a conaiderable pericd of
time. The built-in counter countermeasures in
today's missiles would also indicate a belief that
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the element of surprise 13 likely to be
compromised and hence complex organic electronica
are necessary to ensere a hit, Ag designed; the
long range oruise misaile is & weapon of
opportunity which sust be launched despite little
tracking data op an initial contmet -- since it is
seamingly believed that a feilure to attack
quickly will resulft in a loat opportunity. This
is & reasonable conclusion for oconventional
submarines but pot noclears.

This anomaly in submarine weapona 1a morse
easlily recognized in the torpedoes in use and
those planned for the near future. The presant
high-apeed, nodays electronically complex
submarine torpedoesa are so deaigned because it is
aasumed Lthat the firing platform cannot resdily
gaipn & good atteck position, and that attempta to
do s0 will tend to compromise the submarine's
covertness and facilitate an enemy's electronic
counterssasuring of the torpedo. It is the low
mobility of the conventional submarine which is
being reflected in these torpede characteristics.
The conventicoal submarine has great difficulkty in
attaining a favorable attack position without
being detected., bence a high speed torpedo gives
the besat chance for attack success =- though the
probability of hitting is probably low where
alectronic oountermeasures oen be brought into
play. Thus, fthe [easibility of concentrating
force with such a combination of platform and
weapon appears to be so poor that "concentration®
by submarines has not been emphazized.

The ASW standoff, misaile-carried torpedo or
depth charge is alsp premised on 2 firing platform
which must launch on a distant contact becauvse 1t
is presumed that the firing platform has such low
mability that the initial contact ocanpot ba
developed and heoce rapid attack ia therefore
necesaary == or the opportunity lost. A nmuclear
submaring, however; can develop & long-range
contagt through several regained contacta until.
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at shorter ranges, the probability of weapon kill
becomes reasonably high —— and this can be done
without alerting the enemy target.

Importantly, "concentration of force®™ is a
quality Gto be developed [lurther in nuclear
subparipnes because of thelr great promise to
dominate sea warfare. But, complementing weapons
and the development of supporting aystess are
necessary to realize this potential.

Submarine concentrated force 1a dependent
upon a aynerglsm of broad ocean survelllance
systems as well as reliable long range
commiunications, highly accurete gecgraphic
poaiticning and external command and contrel for
coordinating the actions of several submarine
Firing platforms. Supvelllance systems include
503038, radar and Elint satellites, electronic
intercept vessels, (AOI=), observant ([ishermen,
ate, Satellites play & ajor role in gecgraphic
positioning and satellite comsunications aa part
of a redundant network of comounications are
necessary to provide the command and contrel which
makes possible g level of concentration of force
which can produce decisive results in & =ea
action.

Theae ayatems pake possible the coordination
of asubmarine firings ao that weapons from szeveral
subzarines or from submarines 1in oconcert with
other weapon-Tiring platforms can be “massed®
againat major enemy targets; while producing a
high element of "surprise™ in weapon attack. In
the case of missiles, & low Etrajectory alter
submarine leunch along with sea-skimming in the
terminal-homing phase of [light, tend to ensure
that their detection iz likely to be only in the
last few seconds before arpival st an  enemy
target. In the cese of torpedoes, the antiship
torpedoes which are quiet and of relatively high
spead in their tralectory can also be elffectively
"massed® againat high value targets through the
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coordinated tactical maneuvering of  several
nuclear submarines, (Hoisy antiship or
antisubmarine torpedces in an environment of enemy
electronie countermeasures are likely to produce &
diluted "massing" of weapons on targets.)

TSurprise™ 1in weepon attack, 1t should be
noted, is of conaiderable isportance where weapons
are dependent upon elestronic guidance =-- because
with ample forewarning of their approach; an enemy
target wusing EW measures has a good chance of
decoying or deatroying the attacking weapons.

Why be interested in a "massing®™ of weapons
against enemy aubmarinea when a aingle torpedo hit
gan do the job on a single submarine. For one-=oo-
one situationa, "massing™ is evidently of little
importance. But for situations involving
groupings of enemy submarines or groupings of
enemy suboarines in company with surface unlts: a
Pmasasd™ attack by several muclear submarines may
ba the only way to come out of the engagement as a
winner. The likelihood of initial auccesa by a
single covert subsarine against & group of eneay
submarinea,; should be good., But the ultimate
result 1is likely to be & form of suicide. For a
submarine npavy which ia greatly outpumbered by
thelr enemy, this sort of attrition might be too
costly as to its ultimate effect on & war.

Attaining & submarine capabllity to
concentrate force against an enemy ocombination of
forcea == uaing torpedoes =- i3 somewhat hampered
by the risk of ocollision between (riendly
submarinesa, the poasibility of attacking own
forces; the susceptibility of torpedoea to be
countered, the npeed for long=range relatively
Becure submerged comuunications and the
wherewithal for an adequate command and econtrol
activity which can coordinate several nuclear
submarines in their concentration of torpedo
foroce. Significantly, having this operational
capability should be greatly assisted by the need
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of an enemy grouping of submarines for their own
updervwater comsunicationa, IFF measures, and
doctrinal patterns of operations —- all of which
tend to make the enemy's operations overt and more
vulnerable ko torpado attack by saveral
coordinated submparines.

On the other hand, tha capability to
concentrate missile force on a grouping of enemy
ships should be far more easily attained. Stand=-
off delivery ranges are likely to be at least temn
times greater than for torpedoes. The risk of
collision with own foreces should be virtually non=
axistant. Dalivery of weapona should be from
geographic gquadrants designated by an external
command authority. And, evaslon-safety after
firing should be easily solved by dootrine. IFF
for individual friendly submarines is leas likely
to come into play in such ajtuationa. Even the
misaile-carried ASW atandoflT weapon should produce
a4 simplified caepability for concentrating ASH
force against & grouping of enemy submarines,

Inoreased standofT weapon-delivery range
seemingly tenda t0 increase the subsarine
copcentration of forece rather than dilute it ==
pontrary to use of concentrated force Ln the past.
Even long=-range oovert torpedoes should produce
this result,

The moat interesting and probably the moat
declsive wuse of submarine concentrated weapon
force can result from a2 near-simultansous usze of
missiles at long range againat major targeta,
goordinated with torpedo attack from other nuclear
subparipes -- puch closer to the same targeta,
The depsge sceruing from missile attack will tend
te assure torpedo hitz -- even with torpedoes
which normally might be countermeasured by the
epemy. And, torpedoes proved to be, in World War
II; the most efficient weapons lor alnking shipa.
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SUDDAry

Aa appears evidept today, the uss of
"soncentration™ -- 2 "massing" of torpedces or
misailes == 1s  uncertein and fragile Iin
geawarfare. But the payofl in declaslve results
pould be great, i such kinda of attacks were put
together with a good elemént of “surprise™ being
generated, Enegy deflensive efforts ageinst the
concentration of force generated by several
nuclear subparinea might initially prevent a
decisive affect from being achieved by coordinated
attacking submarinesa. But, as at Midway, Follow-
on strikes with missiles or torpedoes, are likely
to encounter exhausted epemy defenses which then
permit the destruction of the submarine weapon-
targets. Or, as at Trafalgar, the enemy is caused
to "atrike-her-colors®™ and submit to mop-up
operaticns,

The "principles of war® dictate an
appreciation of the potential of the npuclear
submarine as a major player in determining tha
outcome of a sea war.

[Ed Note: In the October, 1983 SOBMARINE REVIEW,
a design for a Sl4-knot manned semi-submersible --
to be used for ASW missions -- was described. In
the April, 1986 REVIEW, several kinds of autono-
mous unmanned submeraibles were suggested for a
wide variety of missions. The DOLPHIN desoribed
here; combines both kinds of concepts into an

existing, practical wvehicle for an important
mission.)

Tha DOLPHIN (Deep Ocean Logging Platform
Instrumented for Navigation) has been produced by
the Bedford Institute of Oceanography -- with Tive



Dolphins now aveileble for mapping the ooean
Floar.
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The DOLPHIN is a senmi-subpersible (see
illustration) capable of making 15 knots in order
to maintain a 12-knot bottom survey speed for at
least four hours. However, its endurance has
proved to be about 20 hours. It is powered by a
120 hp marine diesel, and can stably operate
continuously im 10-foot breaking seas -- whioh
have a minisum period of six seconds. Control of
the DOLPHIN is by a UHF radio link within a line
of sight range of up to sbout 10 km. Itas diameter
of 39 inches, length of 19.5 feet and diaplacement
of about 2.5 tops are edequate for carrying
repotely controlled echo scunders, positioning
systems &nd control systems for thia semi-
submeraible.

Aa shown in the 1llustration, tha radis
mntenna recelves command data and telametera data
back to & control comscle om the mother ship
copducting the bottom survey.

The anorkel head of fiberglass contains a float
velve which prevents the ingress of water Iif a
wave washes over the top of the anorkel mast at
eny time.

The sporkel mast or "strut® is about 3 hull-
diameters in length, making the running depth at
least 3 meters and causing the wave-making
resistance of the submeraible to becope

negligible.

The verticle distance between the center of
buoyancy and the center of gravity of this
submersible is .85 of the diameter -- creating
adequate static stebility. This sguatesa to 17.5
inches [lor the 3%-inch diameter hull and is
achieved through the use of & lead keel of 550 Kg

weight,

There are five ocospartments: Torward
ballast; fusl tank; asealed engine-=room; rear
ballast; and engine exhaust and tailahart.
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The strut 1s fitted with rotating faired
sagments which are necessary in order to maintain
hydrodynamic  stability during turna et  high
speeda. The bow planea operate independently of
each other and are used for roll and pitch
control. The DOLPHIN is designed for a maxioum
depth of 60 metera.

Commanda from the operator on the mother ship
to the semi-submeraible are received by the
onboard radio-receiver which feeds directions into
the DOLPHIN's control aystema. Command signals
include operaticnal depth, heading, and vehicle
attitude, both in terms of pitch and roll.

Sapsors shown at the upper left of the
disgram measure the posaition and heading of the
vehicle, and signals from the sensors are compared
in the central mlorocomputer with the cosmands
from the radie. Error signals are generated as a
result and actuate the electro-hydraulic wvalvea
which control the hydraulically operated planes
and rudder which control the vehicle. In erder to
ensure atabllity, rate of change signals; derived
from sensors and from error aignals, are mixed
with the error signals so as to provide damping.
Finally, the positions of the hydroplanes are
measured and fed back so as to give proportionmal
control.

The depth of the vehicle is peasured by a
preasure sensor which is sounted in the nose of
the wehlgle and fed [rom ports located at pointa
on the npose asuch that venturl effecta have no
impact oo the pressure peasuresent. A wvertical
valogity aignal ia generated from 2 wertieal
accelarcmetar, the &aignal Ffrom whieh i3
integrated. The depth error signal, controls the
forward  hydroplanes acting in unison; thess
bydroplanes are located at approximately the
centra of mass and ceptre of pressure of the
vehiole,

24



Foll of the vehicle is measured by a pendulum
inclinomseter mounted in the wvehicle, and the
cutput is wused to control the forward planes
differentially. The pitech of the wehicle is
measured by a ascond pendulum inclinometers the
output of which contrels the rear hydroplanes.
The rudder is controlled by the cutput from a
directional gyroscope which measures the heading
of the wvehicle.

Other functions on the vehicle are operated
by direct command. The operator can send a aignal
which directly operates a small motor driving a
lead screw which slowly opens or oloses the
throttle of the engine thereby giving & direct
control of  apeed, The ballaat tanks are
aontrolled by valvaa which allow air to vent from
the tanks and other valves which blow air from the
high pressure air supply into the tamk. All of
these operations are directly operated yis CLhe
radio link,

A pumber of safety features are incorporated
ipto the vehiecle, They range from relatively
gizple devices such as sutomatic engine shut-off
(in case of overheating or lubricating oil
failure) to sophistiosted routines to stop the
angioe, set ths hydroplanes to climb, and blow the
main ballast tanks (in case of malfunction of
radio control liok, excessive water level in the
engine room, ato. ). If, becauae of some
malfunction, the vehlcle descends accidentally to
a 10 metre depth the automatic stop=routine is
triggered; as & further safety precaution, il the
vehicle reaches a depth of 20 metres, an emergency
valve 1is opened which blows high=-pressure air
directly from the air supply 4nte the ballast
tanks.

The operator controls the vehicle and is kept
informed of ita perforpence by & command console.
The console is based on &an IBM personal computer
and & se&ries of controls are provided for the
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various functions 1liated above. Kk Joystick
gontrol oparates the heading by moving it
laterally. When the Joystieck is left 4in its
ocentral position, the wehiple contlnues on &
constant course, The depth of the wvehicle, the
engine speed, and the static angles of piteh and
roll have continpuously varisble controls whilak
fupctions such as venting air from the ballast
tanks are controlled by on/off awitches.

All the data are converted to an appropriate
digital form for transmisajon to the display
consola,

Firat testa took place in Indlan Arm: & fJord
naar the ISE factory at Port Meody. When initial
diving trials, gecontrolled by tha operator. wars
carried out, a technique for automatic control was
developed in which the required depth was set on
the control consoles the ballast tank flooded and
the engine speeded up, whereupon the vehicle dived
autopatically to the correct depth. At the end of
the dive, throttling back resulted in DOLPHIN
surfacing gently as speed diminished to zaro.

During sea trials it was found that when
DOLPHIN was running inte seas, it ran on a
horizontal line and the waves had no effect on ita
vartical position but when running with the seas
it tepded to follow the water surface. This is
oot serious 83 adjustments are boilt in to
acoommodate the affects of vertical movement.

Initially, just over 14.5 knots was achieved
but the deaign speed of 15 knots was achieved by
peans of & redesigned propellor. Radio

interference oaused by equipment on the mother
ship CS85 BAFFIN interfered with the oontrol

transmission but this was cured with an antenna
rilter.

Onee all DOLPHINs have been delivered to tha
Bedford Inasbitute of Oceanography., a econtimuoun
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prograeme of mapping all year roond will be
possible., Conditions can be extremely difficult
gnd the stable platform provided by DOLPHIN will
give increased accuracy and greater endurance
together with reduced manning requiremants.

DOLPHINa fitted with 220hp EBritish Sabre
angines are under test at sea. Thessa will provide
a further dimension to the use of high apeed
asymmetric, dynamically atabilised vehicles to be
used as instrument platforma.

[This article was digested from one prepared by
the Bedford Inatitute of Oceanography for
Onderwater Systems Deaign -- March/April. 1986.)

This im a story sbout a class of ateam driven
submaripes the British lald down in 1915
Saventeen of the "E" cless were commissioned. At
that time and for long after the Cirst world war
the existence of this class wasa a oloasly held
aecrot. They wera by far tha largeat, the
fastest, and the sost technologloally advanosad
subparine of that time,

The "E® boats were almoat egual to our Fleat
boata of WW II, but the "E" boats could meke 28
knota on the surface while the top speed of the
Flest boats was about four knots lesa.

This apeed was made possible by a power plant
of 10,000 horsepower,about half again that of any

submarine wuntlil the Keutilus, some Torty years
later,

The "E" boat hed two asteam boilers, two
geared turbines, a large battery and four elesctric
motors. As a most fortunate afterthought, & small
diesel engine was added which enabled many of the
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boata to get home when the boller room was
flooded.

This power plant was & brilliant design for a
surface ship, But for a submarine there were just
Fioo damned many holea®. Thers were two funnels,
aach [ive rfeat high, two fest in disseter and
binged to lie flat when submerged. In addition
there were four air intake holes of over throa
feat in dismatar.

The wvelves [or these bholes were opearated
mechanically, & tremepdous advance ipn the "state
of the art™, but one for which there had been no
cperational experisncs.

Admiral Jackis Fisher, the First Sea Lord at
the time the "E" boats were beling conaidered,
wrote "The moat fatal error imaginable would be to
put stean engines in & submarine.” But technology
was 1n the driver's seat at the Admiralty. The
apparent need for a fast submarine to support the
fleet overcame all argusents Jackis Fisher and the
submariners ocould muster.

Frior to 1910 the French had built thirtesn
ateam submaripes with reciprocating engines.
Jana's Fighting Ships copmented on thia alasa:
"Their great defect 1s that a great deal of
ipcopvenient heat i1s given out when they subperge
and the actual time of submergence is rarely under
12 mimutes.,® The diving time of tha later "E"
boat was just upder 5 miputes in contrast to one
minute or less for diessl submarines,

Ho ona was more oconvinced that A ateas
submarine was & stupid idea than the stoker in the
boiler room. He stood wateh no further than a few
feat from the boliler. Thoe heat and the nolse waro
& tasta of hell.

In any kind of asa the stoker wore ollakine
to protect himsell From the great quantities of
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water that poured down the wventilators. Often
this water caused [larebacks which killed several
stokers and ainged eyebrows on most of the others
and flooded boiler rooms caused many unexpected
dives, Several "E"™ boata had boiler room fires
from the oil that floated on top of the water.

At the sound of the diving hooter the atoker
ahut off the oil to the bolleara, stopped the fans
and pumps; and lestly clambered over the boller to
shut off the steanm. Then:; in & atate of collapsa
from the beat:; he staggered through the twin doors
of the airlock and sealed off the boiler room.

The large flat foredeck of the E-boat tended
to cause it to dive unexpectedly when at high
speeda in heavy aeas, It also caused a loas of
control when diving.

As a boy of 18, the future Eing George V was
taken for a dive in E-3 scon after LIt was
commissioned. Coatrcl was lost as the boat
submerged in 150 feet of water. The bow dug into
the bottom and the taill rested wall out of Ethe
water with the screws spinning. After 20 minutes
the boat was able to free itsell and come to Lthe
surface. Luckily the water in the Morth Sea was
shallow, Otherwise the K-3, as well as many okther
E-boats would have been loast inm uncontrolled
dives,

Soon afterwarda, E=3 was agaln embarrasaed.
While steaming at ten knots with a fresh breeze on
her beam ahe shipped water down the funnel. This
extinguished both bollers and bafore the wents
could be closed the boller room was filled with
water. She returned to port on ber diesel engine.

The Admiralty attriboted thia casualty to
"personnel error®™ and atated that repetitions
would be prevented with "experience gained.™ The
Admiralty was so committed to the "KE" class that
desaign faults were never admitted -- it was always
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hupan failure. Correction of critical weakneases
vers npot considered, while many boats and lives
were loat in repeated but correctable casualties,

However, there was one instance where the
Captain was not considered at fault., The E-N wes
on an anti-subparine patrol in the Orkneys. To
protect hia boat from the beavy sess the Captein
took refuge in a cove., The awkwardneaa of the K-
boat ceused it to go sground. But the Captain
later teatified that & rat had eaten the relevant
part of his chart == and he got away with this
axcuse.

The "E® boats were clasaified mas "submerasible
destroyera,®” They were [itted with depth charges
which were never uaed.

In addition %o depth chargea they carried
four bow and four amidship torpedo tubes with two
more tubes topaide in the superstructura, On the
main deck were two four-inch guna and one three-
ineh gun for anti-airoraft firing -- & respectable
arpasent even for a destroyer of that time.

The "K" boat was deaigned to be = tactical
unit of the Fleet., In a battle between two fleeta
the E-boat was to use its high speed to get ahead
of the enemy Cleet and dive for attack.

This appeared practical for war games, but in
the real world the limitations of the "K" boat
made this an expensive nop-asclution. In fact the
only Eime a "K" boat engaged the enemy 1in World
War I was 1in an attack on a "O™ boat when its
torpedo hit but did not explode.

The "E" boats were said to "have the turning
redius of a battleship, the speed of a destroyer,
and the bridge of a picket boat.®

Towards the end of the war, the wmisfit
between Lthe K-boat and other units of the Fleet
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was illustrated in living oolor in what was to be
koown to GEthe submariners as "The Battle of MHay
Island."

A practice deployment of the Fleet was orderad
on 31 January, 1918. Fart of the fleat waa to
deploy from the Firth of Forth. This detachment
consisted of GCthree battleshipas, four battle
groisers, some 25 destroyers, and two Flotillas of
"E® boats. In all there were forty ships in =&
line ahead formation that stretched for 30 miles.
There werse four boats in ooe submarine flotilla
and five in the other. Each flotilla had a light
oruiser a&s its [lotilla leader. Shipa wera
atationed 400 yards apart and speed in the channel
waa 16 koots. The fleg was in the lead ship; =&
eruiser. Astern was & flotilla of submarines
which waas followed by & sguadron of battle-
gruisers; then another flotilla of submarines and
finally a sguadron of battleships. The larger
ships were surrconded by deatroyers.

Deployment started after dark. That
afterncon & seaplane haed sighted a submarine offl
May Ialand which wes at the harbor entramnce. Tha
flag ordered speed to be incressed to 22 knoota
after leaving the harbor defenses.

All ships were darkened except for a blue
stern light == to be shope at bhall brillisnce.
Sgon after departure a light mist decreased
visibility to e polnt where seeing these blue
lights wes 2 sopetime thing.

Aa the firat flotilla of submarines left the
harbor dJdefenses thelr spesd was increased to 22
knota. Ismediately alfterwards the pavigation
lights of assveral unknown ships were suddenly seen
dead ahead of the leading "EM boat. These unknown
ships were pctuslly a formetion of mine-sweepersa
which had not been informed of the fleet
deployment.
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The E=17 went "hard a atarboard.' The rudder
Jammed and remained Jammed for 6 2 mioutes.
Havigation lighta were lighted and after the
rudder was free the E=17 attempted to rejoln the
unseen formation. However in the mist K=17'a
running lights were not seen by E=22 until too
late end she rammed the 17.

Both shipa flooded forward. A message wWas
sent out and signal flares were [ired
sontinuously. But with mno effect. Fifteen
minotes later the battle-crulssr squadron roared
down on the two sinking boats. One deatroyer
passed but 10 feet from the 22. That was aocon
followasd by a battle-cruiser whioch swung to avoild
but hit E=22 with her stern, Thirty feat of tanks
wera swept ofl the K=22 but she was able to remain
afloat.

Twenty miputea after the firat oollision,
their Clotille leader; the oruiser ITHUORIEL, had
finally decoded their distress message and, with
the remaining three subs following, turped back to
the ares of the collision. A message wes sent ko
the oncoming battle-gcrulsers == but for some
regson this was never recelved.

ITHURIEL and her subs actually steered head=
on to the battle-grulser [ormation. Eventhough
the ships were passing each other at forty knots
in low wisibility, by some miracle and msuch
weaving there were no collisions.

Following the battle-crulsera came the other
submarine flotilla led by the cruiser FEARLESS.
Thay alsc had mno knowledge of the asituation.
FEARLESS psaw navigation lighta of unidentiflied
ships ahead but these indicated that FEARLESS had
the right-of-way. FEARLESS kept her course and
apeed until it was too late. EK=17 was trying teo
change course but her sluggish turning circle was
just not adequate. At the last minute FEARLESS
tried to avoid but her bow went deep into the E=1T7
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Juat forward of the conning tower. [E-=17 sank
seven minutes later. FEARLESS was followed by K's
§, 3, 6 and T in that order, Each was unaware of
what was happening. When FEARLESS stopped, K-U
slowed, turned on navigation lights and swung to
port., The next ship, EK-3, also caeme left and
barely missed E-=U. The third ship aatern, E=b,
turned right to avold E-3 and rammed the unsean K=
4 with such force that her bow waa locked in E-8's
hull, As K-8 sank it was carrying E-6 down with
her. At the last mpoment E-6 wrenched hersalf
free. (Serving on board E-6 was Midshipman Lord
Louis MHontbatten who later had other experiences
with sinking ships.) Hext in 1line, E-T, swung
right to miss E-6 but ran over the spot where K-}
was ainking. E-T was able to miss the oconning
tower, the only part of K-8 atill showing, but
soraped over the sinking bow.

As the battleships and their destroyers went
through thias area at 22 knpots there were saveral
pear missas but oo more collisiona., However many
lives were lost as ships ploughed over the apot
where survivors were in the water.

The Court of Inguiry pleced total blama on
five of the submarine captains. The Captain of K-
22 was held responaible for being rammed by
INFLEXIBLE because the E-22 lay on INFLEXIBLE's
track. This ip spite of the E-22 belng partislly
flooded and standing by the E-18.

At thia point. work was stopped on the aight
remaining E-boats. But technology was still im
the driver's seat. Three of the hulls wera
oompleted with diesel engines and each was fitted
with & 12=inch battleahlp gun. They were pamed
the "M® glaas and called "submeraible monitora.®

Jane's Fighting Ships reported: The gun is loaded
and laid to & high apgle. The boat is then dived
12 to 20 feet leaving the muzzle above water.
Thera i1is & bead on the gon's muzzle so that Ehe
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gun can be alighted by periscope and fired.
Reporta are not available on M=-1's operations so
that its performance iz a matter of conjecture.®

Of the 20 "E® boats; which includea the threas
ocooverted to "M® boats: one sank oo triala, four
were lost in collisions; two disappesred and ooe
sank alongaide & pier. There were# sixtesn major
nnd oountless smaller accidenta. The loas of life

was appalling.

In summary: Ho opportunity came to teat
theas ships as a tactical unit in war. Hany were
the times they¥ went to sea with the Fleet and as
far as keeping up with the big ships and taking
tactical positiona they were &an ungualified
BuCcCess. But it must be remembered that the K'a
were asked for by the Crand Fleet; they were not a
product of the submarine branch nor were they the
subzariper's idea of what a submarine should be.

Frank C. Lynch, Jr.

This survey covers the U.5. Naval Academy
classea of 192§ through 1945 and 1s felt to
include all of the Haval Academy submariners who
lost their lives in World War II while serving in
submarines.

Of the 375 submarioe officeras lost in tha
operating submarine environment during WW II, 161
were graduates of the U.5. Naval Academy. (Ed.
Mote: The extent to which HMHilitary Academy
officers have borne the brunt of losaes in a war
hea been of conaiderable interest to historians.
In this sense, the losses in subtmarines of Haval
Acadeny grada was disproportionately high in Ethe
firat two years of World War II -- when 26 U.S5.
submarines were loat. However, in the next 18
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months == when 26 more subs wers lost -- the
Academy grada' losses were somewhat Jlower than
that of the pon-grads. This is explained by the
faot that in the beginning of WW II, the officera
on the suba were almost exclusively Academy men.
But in the last btwo years of the War == despita
the fact that virtually all of the skippera were
from the Raval Academy == U.5. psubmaripes carried
only 2 or 3 Academy grada out of the T or B8
officera onboard.

Thea overall coat of the submarine effort was
high == 375 officers and 3,131 enlisted men were
lost. With & base of 16,000 officers and men who
senned the 288 submarines, a casualty rate of 223
ia resdily apperent, the largeat of all braoches
of the U.5. Armed Forcea during World War II.

The 161 officers from the Academy constituted
42% of the 375 officera lost. The remaining 214
officers ocame from the ressrves and from tha
enlisted men who wera promoted to the officer
ranks., This study in no way underrates thelr
contribution. Without Gtheir aamistancae, tha
subearine effort would have foondered.

By rank, the DENA submarine losses were one
Captain, 21 Commanders, 50 Lieutenant Coomanders,
64 Lieutenants, 18 Lisutenanta (jg), and 7T
Enaigna,

Humerically, the greateat lossez for the
firat four classes by rank order are 20 from "42,
18 from %39, 15 from '3, 14 from '40,
Percentage-wise (percentage lost of qualified
submariners) the greatest loasea for the [irast
four olasses by rank order are 28.0% for '40,
23.0% for '28, 21.7% for "39, 21.6% for '36,

Of the 161 Academy men loat, nine were
casualties of unique incidents in which the
submarines were not sunk. A brief for each
followa.
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Samuel Howard Hunter. Jr., LT(jg) '38 —
USS SEADRAGON (358 194). In the Cavite
Havy Yard on December 12, 1941, SEADRAGON
was undergoing refit while alongalde
SEALION, A Japanese boob that hit the
SEALION aspewed off [fragments that
penetrated the conning tower of the
SEADRAGON, instantly killing Lt(jg)
Hunter. Hunter was the firat subsarine
casualty of World War II.

Howard Walter Gilpore; CDR '"26 -—-= 035
GROWLER (33215). Ino the vicinity of New
Banover (Bismarck Archipelago). CDR
Gilmore was portally wounded on February
T+ 1943, while ramming a Japanese patrol
vesael at 17 knots. He ordered the
GROWLER to dive ("Take Her Down™) while he
lay on the bridge with 2 dead asaistant
00D end 2 dead lockeout nearby. OGROWLER,
severely damaged, was saved by his herolc
action.

William Wadsworth Williams, Ensign "43 =
USS GROWLER (55215). Ensign Williams was
the assistant 00D on the bridge during the
ramming of a Japanase patrol vessel in
darkness on February 7, 1943, He and the
repaining lockout were desd when the
portally wounded commanding officer
ordered "Take Her Down.™ See entry of CDR
Gilmore, abovae,

Thomas Fort Williamson, LCDR '32 -- 053 3-
31. VWhile enroute Dutch Harbor from the
Kuriles on August 31, 1882, LCDR
Williamson, ¢the CO, was killed by an ex-
plosion of a defective recognition [lare.

Reginald Marbury Raymond, LCDR "33 == 0SS
SCORPION (sS3 278). LCDR Raymond., &
prospective commanding officer; wes killed
on the bridge of the SCORPION on Auguat
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29; 1943, by an enemy bullet in a gun
battle with a Japanese ooastal defense
eraft.

Willis Edward Maxon IIXI, LT(Jg) "43 -- U35
SEATE (38 305). LT(jg) Haxon was
seriously wounded by strafing duoring
SEATE's lifeguarding sssignment off Weke
Island on Dotober 6, 1943, His wounds did
not appesar fatal and SEATE continued her
operationa. Two daya later his condition
worsened and he died on October 8. His
death was not in vain, however. SKATE was
the first submarine to perform a
successful life-guard missions resculng a
total of six aviators,

Paul Walker FPinson, LT(jg) '"44 -- DBS
CABRILLA (53 288). CABRILLA, on her
seventh war patrol, was on atation in the
Euriles, After & severe depth ocharging
and after eluding several patrol vessals,
CABRILLA surfasced. LT(jg) Pinson was
ordered to make an inspection of the ‘top-
side for damage. While on the main deck,
he was swept overboard and was  loat
despite all efforts to rescus him -- on
April T, 1945.

Hontrose Graham MoCormick, LCDR '39,
Plane crash. LCDR McCormick is dimncluded
bhere because he mede several war paetrols
and he never left the operating submarine
environment. Pursuvant to orders promoting
him from the X0 of one submarine to CO of
another; he died enrcute in a plane crash
in the Asiatic area on April 19, 1985,

John Thomas Beahan, Enaign '45 -- 033
BLUEBACK (S8 326). Ensign Beahan was the
moast Junior of the 161 Academy officers
who were lost in the submarine ssrvice
during World Wer II. He was instently
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killed at 2200 on July 10, 1945, by an
agoldental discharge of a .50 cal machine
Bun. He was buried at sea with
appropriate honors on July 12, somewhere
in the Jave Sea between Surabaja and Sunda
Strait.

I have axeluded the loss of Admiral R. H.
English, COMSDBPAC, and four of his staff officers
from the table. To make the precord ocomplete,
however, the story of their loasa is included,
Admiral English "11, CDR J. J. Crane '26 Foroe
Engineer, LCDR J. 0. R. Coll "27 Foroe Gunpery
and Torpedo Officer, CDR W. G. Myera '26 prospec-
tive reliel for CDRE Crane, and Captain F. H. Smith
20 COMSUBRON TWO, flew to 3San Franciscs to
attend a series of confarencaa. The plene, &
Navy-manned FanAm Clipper, was unable to land in
San Franoisco because of dense fog. In searching
for a lake landing site, presumably Clear Lake,
the Clipper ocrashad 4into the mountains near
Boonville, about 90 miles northweat of San
Francisce, on January 19, 1943. Their loss was a
devastating blow to the subsarine effort Iin the
Pacifio.

Cmitted from the table of loases are those
USKA alumni who were captured by the Japanese when
their subs were either scuttled or sunk outright.
Briels leading to their capture are given,

Ten USHNA officera survived the ainking of
FERCH, GRENADIER, and TANG, All  suffered
indescribable beatings and torturs and a2ll were
repatriated at the war's end.

PERCH was heavily damaged by enemy gunfire
and depth charges. With no propulsion and
sinking, she was scuttled on March 3, 1942, about
12 miles northwest of Surabaja. Taken prisonar
were LCDR David A Hurt '25, LT Beverley R. Van
Buskirk '34, LT John F. Ryder '36, LT Kenneth 0.
Schacht '35, and LT(jg) Jacob J. Vandergrift 39,
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GRENADIER was fatally damaged by aircraft
bombs and scuttled in the northeastern part of the
Indian Ocean, off Pepang, Burma, on April 22,
1943, Captured were LCDR John A, Fitzgerald '31,
LCDR George H. Whiting "36, LT Alfred J. Toulen
Jr. '"39, and LT Arthur G. MoIntyre '41.

The last submarine supnk with an alumnd
survivor was the TAKG. In & surface attack, TANG
fired her two resaining torpedoea at a orippled
Japanese transport. The firat torpedo ran true
but the second broached and ourved sharply
{erratically) to the left, resulting in a dreaded
e¢iroular run. At a speed of 46 knota, the torpado
gompleted 4ita 1,000-yard diameter circle quickly
and atruck TANG's after torpedo room == on Ooctober
24, 1944, 4in the northern end of Formosa Strait.
Of the two officer survivora, CDR Richard H.
0'Eape "34 was the lone alumni survivor.

Phil Eokert

In the Global War Games

In 1980 the Naval War College at Newport, RI,
began hosting a&an annual research-oriented "War
Oame® with the world as & battlefield. For the
past two years COMSUBDFVRON TWELVE has attended
this three-week, mid-sumser event which brings
upwards of 300 participants to the war college,
OLOBAL "85 marked the start of the second [ive=
year set of gases and was based on & scenario set
in the 1990s.

Far wore military, d4induastrial, strategic and
tactical issues dropped out of GLOBAL '85 than can
be disoussed here, but of partioular intereat are
two which could significantly impact on the U.3.
ability to conduct submarine warfare i not
adequately addreased,
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One of these issues is the use of mines to
attrite submarines. The specific threat of
copcern is the vse of minea in the defensive senase
to deny mission success to 0.5. submarines or to
significantly ipcrease the cost of executing their
assigned missions. The mining threat is particu-
larly insidicus, since many of the obviocus
solutions for countering a specific mine threat
either reduce the effectivenesa of subparips
sepsors or imposs & stiff pepalty in reduced
covertnesas of operations.

The second issus is that of the future rols
of countermeasuras in ASW. It might seenm
irrational to reduce covertpess with the use of
energy-emitting devicea, But there is logle to
using what is necessary gfter an enemy is known to
have detected your submarine. Countermessures are
"poat=counterdetection devices® which then take
precedence over the minimizing of ensrgy
emissions, Their wuvsse becomes one of denying an
enemy pomentary locating information or classifi-
cation copfirmation. Without proceeding Iinto
specifics,; there is probably no other area whare
"things",; either dispensed from,; or organic to the
submarine itself -- which serve to mask, confuse,
or seduce "other thinga™ with a less than friendly
intent -= lag sc [ar behind the state of the art.

These two issues -- paparate but also
somewhat releted == will undoubtedly ba resolved
by & "least imperfect® sat of technologicsl and
tecticel anawars. SUBDEVRON TWELVE hes mede an
in=houss commitment to this task, and welcomes the
counsel of others.

TI- n-l hl“l Ellﬂ-ﬂ-ﬂi II-!E' I-I'r
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The April, 1986 4asue of the SUBMARINE
REVIEW carried an Aimportant article == "The
Submarine Tanker."™ The article sets the stage for
what, hopefully, will be & serious and continued
dialogue on this subject in the REVIEW.

Sinoe the 1956-1970 time periocd, during which
the Oeneral Dynamica work referred to by Pisces
waa going on, there have been occoasional papers
dealing with the commercisl petrolesm carge
capabilitiea of such submarines. Not menticned in
the Pisges article, however, was a 1980 @D
ponceptual design study for an Aretic I.:Lqui.l‘.l.ug
natural gas (LNQ) submarine taoker of 180,000 o
cargo oapacity. This 1is equivalent to 58,000
deadwelght tons of the ligquid gas cargo — carried
in six cryogenic tanks. The 12-knot pon-nuclear
version of this LNG submarine tanker would have a
displacesent of 848,000 tons. The ratio, thus,
between payload and displacesent would be 1:14.%,
In & nuelear propelled 15 koot version; the ratio
for o 59;000 dwt LNG tenker would be 71:11.9. But
pneither seen practical for wmeking woney, since
they msust compete ip the BIU market with other
carrlers of more ocost effective fuels == like oil,
gasoline; naptha, moethanol. Horeovar the LRG
submarine tanker would have little or no paval
utility carrying this specialized fuel in
eryogenic tanks. Figure 1 shows the GD steam
turbine powered LNG submarine tanker designs; which
would use liquid oxygen (LOX) for the oxidizer and
LG boiloff for the fuel in a ateam boldler plant,
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FIGURE .
140,000 M? LNG TANKER DESIGN CONCEPT — NON-NUCLEAR




There have been other designs developed for
submarine tankera. They are readily available to
the sericus student of the art of the submarine
tanker. This means that one can readily learn &
good deal more about the subject without the
atriotures of classification. In the April, 1986
issus of the SUBMARINE REVIEW the Editor makes
pote &s to the matter of asscrecy inhibiting
innovation in the submarine technology fleld.
However; in the asupbmarine tanker field there is a
significant amount of open literatura. But none
of the work bas bean sponsored by the Navy.

Work on LNG submarine tankers by the Maritims
Administration wmoreover 1s mow facing extipetion
dus to Graos-Rudman. Upder this copdition it
becomes Iincreasingly Iimportant for the Navy to
Fpick up the baton®™ of the submarine technology
affort in the United States.

In 19748, MarAd spopsored a study of Arctic
crude oil subsarine transportation systema, Tha
form of propulsion power was apecified by MarAd as
a 120,000 hp Consolidated Huclear Steam Censrator,
driving steam turbines -- the naval architectural
design of the submarine thua conforming to thia
surface ahip type nuclear power plant. Thea steam
generator deaign required a 65-foot tall
e¥lindrical pressure containment wessel with
hemlapharical heads. This neceasitated that tha
engine room portion of the submarine be housed in
a horizontal cylindrical pressure hull of B5 ft.
putaide diameter. That accounts for the
asubatantial bull diamster seotion shown
amidships, in Figure 2. With 120,000 hp: the
278,000 dwt submarine would be capable of 20
Knots.

The dwt payload to displacement ratic is only
1:1.5 = which is quite good. However, the
central pressure hull, in being sized to accommo-
date the surface ship type of reactor, skewed the
economica of the syatem by as much as 30%, from
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At the conclusion of that astudy, an extenaion
of the astudy to carry out a redeaign of thea
submarine tanker waa propoaed, A redesign was
looked at bmsed on two loop=type nuclear reactorss
housed 1in the port and starboard pressure hulla.
This would eliminate the necessity for a central
large diameter pressure hull section, The twin
reactor arrangesent would also provide backup
power for a worst-cese scepario of a single
reactor breakdown upder the Aretic ilcecap.

In 1982, the Department of Energy sponsored a
study of a fuel cell propelled submarine Gtanker
aystem. This atudy was performed by Arctic
Enterprises Inc.. The study was based on carrying
Prudhoe PBay patural gas energy in the form of
methinol . The presently reinjected solution
natural gasy which is produced along with the olil,
would be made into 450,000 barrels per day of
methanol, to be carried to the U.5. East Coast via
an Arctic Ocean route under the icecap, in aix
165,000 dwt submarine tankers. This submarine
tanker design was also capable of carrying orude
oil. When carrying 165,000 dwt of methanol it
would displace 262,000 tons. This configuration
was based on ligquid oxygen and methanol fuel, fuel
cell power and twin screw electrie drive. Tha
ratio would be 1:1.59. See Figure 3. At 165,000
dwt the percent of potential oargo weight
allocated to liquid oxygen is 1.7%, to tha
methanol wused in propulsion 2.1% and to the
tankage required [for these two consumablea another
0.8% -~ only 4.6% of the deadweight tonnage.

The rationale for the use of the fusl cell
propulsion is persuasive. The 20 Megawatt power
plant of this deaign consista of foupr 5 M0 modules
providing suitable backup capability. Compared to
the roughly 33% converaion efficiency of a steanm
turbine aystem; the phosphoric acid fusl oell

power plant on methanol and ligquid oxygen has a
conversicon efficiency of 55%.
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Hore recent work on molten ocarbooate fusl
cells using dieael fuel could raise the converaion
afficiency to 65% or more. It is the eleotro-
chemical pature of this direct epergy conversion
which outclasses the beat eogines which are

inherently Carnot Cycle-limited in their energy
converaion.

The opeeda of the Navy for inoreased
survivability of its fuel oil tankers, the Fflest
reaupply of aviation gas to ocarriera, aod the
prepositioning of fuels, strongly suggeats the use
of tanker aystems that are not visible om tha
ooean surface by survelllance satellites., Carrier
taak foroo underway replenishment with probe and
drogue fuel transfer systems was alluded to inm the
Pisces paper, However it was indicated that the
pareannial Havy "limited budget™ was used as the
turndown reason in the early 1970a. This is atill
the condition teday:, 15 yeara later, even though
the threat %o paval surface tanokers  haa
drapatically inoressed in the intervening years —
as ooean surveillance has improved and anti-
shipping submarines lests have grown.

The naval logistic fuel support submarine tanker
need not be muclear propelled. Fuel ocell
technology has sdvenced in the laat 15 vears. The
oargo deadweight freaction which needa to be
devoted to fuel; onboard oxydizer and tankage ia
entirely reasonable. Thke argument that fuel ocell
propelled HNavy submarine tankera would asomehow be
charged sageinst a budget assigned to "a 100
submarine nuolear powered fleet™ 1is & @on
sequitur,

Havy evaluation of the fuel oell propelled
submarine tanker for carrier taak force jet fuel
undarvay replenishment ia timely. Many of Gthe
SUEMARINE REVIEW'a readera no doubt still consider
the surface fFleet as rivals, Here iz one oase
where the submarine-surfapce fleet relationship can
ba strangthened and becomeé compléementary. Thara
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is more to submarining than just 35N and SSBN
operations.
Bill Kumm

The Job of the submarine sonar operator ia
cene of the most dempanding of all activities on
board a submarinea. It requires gn individual who
is able to perform complex auditory and visual
discriminations, maintain attention over prolonged
periods of time, anpd effectively keep track of
emany different sonar aignals simultanecusly.
Additionally the operator must be able to classify
the signals received and determine which ones
gignify a threat to the submarine.

Some individuals are better able to perform
these tasks than others. Unfortunately. paper and
pencil tests [or screening proapective sopar
operators have not been able to predict on-the-job
performance. Such tests atill produce
upnaoceptably high rates of attrition from ®A® and
"C" sonar training schools -- pates that wary
between 10 and 20 percent, with the higheat rate
assooiated with the "A® school. And, over 30% are
lost during the total cycle of sonar Eraining.
Thuss B seasurenent system that gould
differentiate between pgood and poor  sonar
operators should greatly reduce training costs by
predicting which individuals will become the good
operators.

it 1is known that measures of brain wave
gotivity are senaitive to such envirommental
atresses as fluctuations in air pressures, the
dulling of Ethe senaes by overdoses of nitrogen,
and the effects of oxygen polsoning. Brain waves
are also affected by decreases in the alertnesa of
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an individual, and they can identify impairment in
thought processes as well as disabilities in
learning capability.

Havy ressarch has examiped the performance of
sonar operators, radar intercapt officers, and
physical aecurity peraonnel. These studies gll
raport differenscea batween high apnd low performera
in the electrical amplitude of their brain waves
in specific areas of the brain. These studies
also ahow that there are differences in the
elecbrical activity of the two sides of the brain
during the performance of certein werbal and
visual-apatial tasks.

If measurements of the ealectrical activity
and pnature of brain waves can discriminate between
good and poor sopar operatorss they might
logically be wused to differentiate between
proapective oandidateas for asonar training who
should become good cperators and those who will
nat. Ify however, brain wave differepnces are the
result of lesarning rather than inherited
differances, then braipn wave peasurements could be
ugsed to monitor the effectiveness of training
techniques to determips a beat way to teach
prospective sonar operators.

Electrical measurement of brain waves have
several advantagesa over the teats previocualy used.
After a short period of preparations a Five sinute
test oan provide enough data on many aspecta of
the Iinformation procesaing in a man's braim to
make Jjudgements oo his basic sensory capability as
will as his level of attention onm hias job. These
electro=-phyaiclogical tests elipinate problems
that many people bave with paper and pencil teata,
particularly since they do not reguire a written
or verbal "anawer™ to the gquesations asked. It ia
thus much more difficult to malinger or fake auch
teats.
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The Haval Submarine Medical  Research
Laboratory in Groton is currently giving a aseries
of testa to &8 large npumber of experieoced
submarine sonar operatora. The tests cover both
visuval apd auditory aonar, target-detection tasks.
After these teats; each sonar supervisor is asked
to rate the soner cperator's abilities; each
cperator is also requeated to eatimate his own
performance as & sSonar operator.

The goal of this work is an improved way to
seleot candidates for secpar training. It should
also suggeat a system of hardware for this
soreaning process, This year the Navy needa about
700 pew sopar operators. With a present 303 being
lost inp Eraining, the cost to the Navy of Cthese
failures amounts to several millions of dollars.
If the failure rate can be reduced; the potential
payoff is great.

(Thia work 1is being performed under a
workunit, FNeurcoetric assessment systems f[or
identification of specially skilled SODAr
personnel:™ at the Neval Medical Research and
Development Command., )

Christipe Schlichting: Fh.D.

DISCOSSIORS
SIRATEQIC ASH
mStrateglc ASW®™ as presantly wused Iimplies
anti-submarine warfara againat atrategic

submarines == i.#. balliastic missile submarines,
both ruclear (55BNs) and conventional (55Ba). If.
however, the word "atrategic®™ 4is used in the
dicticnary aenae; then Watrategice ASHN™ more
correctly means the way to combat the entire enemy
submarine threat.
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nitrategic™ as wused ip eclaasic terminology
pertains to the word strategy and "strategy® ia
the art of directing the military movementa and
operations of a campaign — in this case, an anti-
submarine campaign. And for this campaign, =&
astrategic ASW plan should be required to bring an
epemy's subparinpes under control. In the case of
the Soviet Havy this would mean a Plan to decimate
a submarine force of almost 400 submarines.

Is the proper use of the term "atrategic ASH®
== which would include gll enemy submarines, not
Just ballistic missile ones — important?

Yea, it probably is, because it makea evident
& npeed to have a comprehensive plan for
significantly reducing the Soviet submarine
threat, and it foousea attention on tha
requiresent to do this in a tise-urgent fashion in
acoordance with "The Maritime Strategy™ recently
outlined by Admiral Watkins, the former Chiefl of
Haval Operationa. What is called for by Admiral
Watkins i1s a quick destructiocn of the Soviet
submparine force in order to permit 0.5. surface
battle groups to operate close to Soviet land
objectives so they can, by projection of power
from the seas, oreate & decisive effect on the
eonduct of a big war with the Soviets. To oarry
cut suoch offensive operations ecalls for the
cperating areas of the U.5. carrier forces to be
awept relatively free of opposing enemy
submarines.

To do this quickly and efficiently requires a
well-laid Plan. It is not encugh to have a plan
for air ASW, a plan for surface ASW and a separate
plan for submarine ASW. Without & coordinated
single integrated ASW plan, the ultimate goals
called for by Admiral Wetkins are oot likely to be
achieved -— in & major war at sea. Reasonably,
the developers of such a aingle Flan should be the
Submarine Force sinoce submarines have to make the
major contribution in achieving & quick decimation
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of enemy submarines at the initiation of a
conflict with the Scovieta, Surface and air ASW
are not likely to be effective as rapid meana for
bringing the enemy submarine threat under control
- @xoapt whara their afforta ara ocloasly
coordinated with tha submarine affort.
Undeniably, surface and air ASH are effective
means of destroying submarines -—— but basically,
only in & drawn-out attrition manner. CQuoick
attrition or peutrelizing of epemy submarines 1is
required. This takes a submariner-generated Plan.

If' the BSovieta ochoose pot to send their
submarines tx @ssa at the dnitistion of
hostilitiea;, or Al a significant portion of their
sub Cores has been based oversaas, oF I theip
bastions are not used for the protection of their
subparines, or if it is evident that a Saviat
"rirst salvo®™ atrategy is likely to be employed ——
then & "atrategic ASH Plan™ becomes & requiresent
to adapt to such options and still rapldly bring
the Soviet submarine threat upder control.

The 0.5, BSubparine Force pight prefer to
ligit its responsibility for controlling the enemy
submarine threst to only a lope-woll type of
submerged effort against deployed aneay
submarines. But this effort in itselfl will not do
the job called for. U.5. auvbmarines in a sound,
WEtrategic ASW Plan® will have te: be sure that
eneny surveillance and communication satellitea
are destroyed Af alr and surface ASH i3 to
function efficiently 4in coordinstion with
submarine activity; be capable of deatroying enemy
submaripes 1in port areas or shallow waters; have
the proper guidance capability on their crulse
missiles for destroying submarine facilities
ashore; be able to mine submarine base areas to
prevent submarines from getting to sea; be capable
of interdicting submarine support activities
including thelr support ships; énsure the
necessary Iintelligence on enemy submarines,
wherever; eveén, poasibly, shoot down threatening
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enemy aireraft which could affect the rapid
destruction of the enemy submarine force; and
coordinate the Allied ASW effort with that of the
United States,

Are these submarine activities at the start
of & wvar unreéassonakle? ....Or essential to an ASW
Flan to do the job called for in ™The Meritime
Strategy?®

Why should so wvital an issue as the
development of a strategic plan to counter the
Soviet submarine threat be 1in guastion? The
answar seeps fairly atraight-forwerd. In an arsed
conflict with the Soviet Union, the U.5. might not
have sufTigilent rescurces or time to edeguately
contain the Soviet sobmaripe threat om  the
tactical level by means of forward U.S. submarine
operationa, as well as carrlier battle group outap
&k inner zone ASW operations.

The Sovieta have enjoyed a numerical
aupariority in total number of submaripnes for
saveral decadea, In the past, moat western paval
analyats generally agreed that the Weat's
qualitative advantages in anti=submarine
technologies would be adequate to off=set the
Soviet's quantitative edge. With the introduction
of seven pew Soviet submarine classes in the laat
Five years, these views are changing.

The lateat Soviet submarines preasnt 0.5, ASW
forces wWith some grave problems. Since the
introduction of the Victor III-Clasa 33K, the
Sovieta have ateadily reduced the techoological
EAp with their American counterparts ==
especially in the area of acoustic ailencing.

The Soviet's nparrowing of the asubmarine
technology gap is the result of a combination of
uniguely=Soviet innovations (titanium hull
conatruction, liquid-metal reactors, more
efficient bullas, ete.) and acquired western
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technologies (mcoustic silencing, copputerized
sonar systems, ete.). The end result is that the
Soviet submarine [ores seriously threatepa Ehe
superiority of the United Statea" primary ASW
sensor == its [ixed-array, long=range passive
acoustic sopar syatem known as 30505, Also, the
vulnerablilty of the S0303 ayatem to overt or
covart attacks makes posaible a wartiee shift in
the advantage held by the U.S, 1in controlling the
oceans depthsa,

Since the United States plght lack sufficient
forces and rescurces (attack submarines,
torpedoes, asonobuoys, ete.) to deal with the
Soviet submarine threat on a continuus of tactical
warfare sceparios; what are the available optiona?
The optimal aoclution appears to be the eatablish-
eent of a ocosprehensive astrategic ASH policy
involving the overall Plan.

The first, and foremost, requirement of an
effective 0.5, strategic ASW policy is the ability
to obtain and maintain intelligence on the posture
of the Soviets' submarine and supporting forcea.
With a declining effectiveneas of S03US, the U.S5.
would peed to evaluate the expanded use of
shorter-range accustic sensora, Additionally, the
0.3, might be wise to take a page from the Soviets
end broaden its exploration of the use of npon-
acouatic ASW sensors, (e.g. space-based synthetic
aperture radar, ete.).

Secondly; the Soviets best-case surge
capabilifys, outaide Soviet waters, should see a
large porticn of ita S3BNa and SSNs moving quickly
to aea at the initiation of a conflieck. Thus, it
would be wvital to initiate attacks on Soviet
submarine basea and support facilities prior to
the large-scale deployment of their submaripes.
When this fast is coupled with the Soviet atrategy
of wsing defended ocean bastiona, a Patrategic®
ASH operation becomes potentially more valoable.
Combined overt (aireraft) and covert (submarine)
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mining operations of enemy ports and choke polnta,
aireraft atrikes, and cruiae missile attacks, may
significantly reduce the effective Soviet
submarine threat. When nnlallplnd! the targeting
1list to ipclude Soviet C°I natworka, caEan
survelllance eand communication  systema, and
supporting forcea, the capability of deployed
Soviet submarines should also suffer markedly.

It 1is important to note that pregardleas of
the amount of "atrategic warning®™ the U.5. and her
Allies might have, the lesck of & stretegic ASW
contingency plan 1o being would likely present the
Wast from containing the Soviet submarine threat.
Additionally, to count on having adequats warning
pricr to the ipitiation of a conflict, as the
golution teo the problem, runs contrary to thae
history of modern warfare.

The priopity of strategle ASH activities
raflects an esphasis on immediate, near-terms
goals. However, sope might argue that strategic
ASWN should be geared toward longer-range
implications. This could result in a complets
reversal of mission priority. But regardless of
pission priority, the all-inclusive definition of
strategic ASW would invelve wors than tactical ASW
operations against enemy SSBNa,

80 Ir & strategic plan i3 necessary to
Pguickly™ counter the Soviet submarine threat, are
geny of the existing ASW plans sulfficiently
comprehensive to do the job? It may be uaeful to
engage in an open discussion and debate on the
potential wvalue of & United States strategic ASW
policy, spearheaded by the submaripe community.

In =sum, the Soviet submarine fleat == wikh
its pumerical superlority apd approaching
gqualitative parity wilth their western counterparts
== im such & threat to the naval objectives of the
Weat, that the United States Havy can no longer
expect to adequately contaln the Soviet submarine
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threat on the tactical level. A strategic ASH
plan is indicated, along with a broad based
discussion to gain valuable insight inte the beat
approach to meet this criticsel natlonal problem.
Robert T. Wirt

IRIDENT - A HAJOR SUBMARINE COMMANDT

"Major cosmand® 1is a term that as & Yyoung
midshipman conjuréed wup thoughts of battleships,
eruisers and carrlers as a atepplng-stone to Flag.
Those theughts were tucked in the deep recesses of
gy mind as I attacked the isportant tasks at hand
-- getting through Huclear Power School,
Prototype, Sub School, qualifying in submarines,
qualifying as & nuclear enginesr; qualifying for
comsand while running an onboard diviaion,
department, or being the Executive Officer.
During the latter part of my firat twelve years in
the Havy, I felt I was going to reach the goal of
every line officer -- command at seaa, Bo
simultanecusly I rekindled the thought of "major
comsand, ™

Just where did today's submariners pgo for
their Flag tioket?

In the diesel-boat era it fregquently meant
surfacing to get & eruiser or apphib group because
of the limited pupber of submarine sguadron
commands., But teoday such options are closed to
the puglear submariner. By the early aixties,
moreover; Gthe submarine force wes absorbing the
best and brightest prospects of the HNavys who
after & shore tour or a second command tour on a
firat geperatlon Polaris submarine were hopefully
going to go on to command of a squadron. Thara,
of course was, what appeared to be a second
echelon major command, -- the submarine tender —-
From which a token few might be selected for Flag.
During this beyday of submarinings with many of
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the top Acedemy and HNWROTC wmidshipmen and
consoripta from the surface comounity bedng
brought into the submarine force, there was no
shortage of top-notch talent for the submariners'
fair share of Flag selectiona,

However, as the nusber of nuclear submarines
grew and the npusber of squadrons and Ctendera
regained esseptially constant, the opportunity for
a major comsand, &nd therefore eligibility for
Flag, dwindled.

The advent of 2 second generation atrateglo
weapons ayatem; i.e. the TRIDENT; made s major
command. Based on the fire-power and overall cost
of this platform this seemed clearly warranted.
But was the submarine community ready to believe
that TRIDENTa were truly a major afloat command?

To many, TRIDENTs were only ancther submarins
command. With about the same size orew, more but
similar equipment, the same training requirements,
eto., they garnered no greater respect in scme
c¢ircles than any other submarine command == and
they certaipnly were pnot considered on 2 par with
squadron or tender commands. This was brought to
view when I had an opportunity to read a [itness
report of a Captain who was leaving & TRIDENT
comsand . Its words essentislly seid that this
man's sterling perforpance indicated that he was
ready "to assuse & mejor command.® What ahould
have been seant, in reality, was agpother major
aommand .

Iz anothar type of major command npecessarys
and will the submarine force be able to sustain
TRIDENTs &85 & major coesmand when nominally twenty

TRIDENTa, requiring forty captains,; become =a
reality in the 1990a%

The firat guestion as to whather TRIDENTa

were recognized as a major afloat command was
seemingly answered by the clear recognition of

BT



TRIDENT as a major command with the selection of
Captain Richman to flag rank., He had evidently
served his major command as a TRIDENT Commanding
Officer. While, the current assignment of poat
TRIDENT Commanding Officera are now to poasitions
heretofora reserved for poat Squadron Commapnders
or tender Commanding Officera,

The answer to the second quesation is pot =0
apparent; especially with the current nadir in the
ranks of eligible submarine Captains and most post
copmand Commanders == bto [ill the many required
billekts. It ia however believed that the deaire
to remain on active duty and assume TRIDENT
comsand has been intensified with the new bonus
arrangement and the clear indication that post
TRIDENT Commanding OFfficers are competitors for

Flag.

As & recent TRIDENT Captain, I can heartily
support TRIDENT as a major command — based on the
principle that the atrateglc deterrent poature for
the United States into tha 21st century is
structured around the TRIDENT. Az such it
deserves the same ponsideration and recognition as
other submearine major commands.

Captein Robert W. Boyce, OSH




IHE MARGIHAL ICE ZOHE

Captain LeMarchand's "Under Ice Operationa™
in the October, 1985 SUBMARINE REVIEW was focussed
on the problems of warfare under the Arctic polar
ice cap. In this snviromment, a sound veloeity
profile shows & steady increass with  depth,
producing in effect a good sound channel with the
axis cloase to the surface. The transmission of
aound in such a channel, oconsequently, ia long-
range and acoustic scattering is produced omly by
the irregularities in the lower surface of the
ice-covering and particularly from the lce keels
which extend downward. He also notes that the
ambisent noise 4a low wunder this ice ocover.
Overall, then, conditions for long range
detections of enemy submarines ara generally very

goed.

But Anthony Wells, in his January, 1986
SUBMARINE REVIEW article sounds a note of caution
for 0.5, submariners cearrying out thair ASW
mission againat Soviet submarines in their Arctic
"bastiona." He suggeata that 0.5. submarines
operating within the margipal ice zone (MIZ) -
where the polar ice is not solidly Joined and
consiats of ice floes -- might have & significant
ASY problem against well-handled Soviet SSBNa, (in
fect egeinst enemy subs in general) which would be
Plike locking for a needls in a hayatack in &
hostile eovirooment.™

Why then wouldn't some Soviet submarines be
oparated in MIZ baestion areas which favor their
survival == prather than under the polar ice cap
whare sound oonditions make their detection by
0.5. submarines & lot easier?

The Office of Naval Hessarch hes bean
conducting, since 1979, a series ol baslo sclence
field investigations {(along with other nations in
an internationsl program) in the unclasaified MIZ,
to better underatand this eovironsent relative to
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paval operations within such an area. The area
ohoaen for the inveatigative MIZEX exercises is
shown 4in Figure 1. and ia generally batween
Svalbard and the esast coast of Greenland. The
marginal ice zone in this area has & changing
goography as the ice edge moves hundreds of kilo-
poters north and south oo a asasonal ocycle.

In Captain LeMarchand's article; the sound
valoocity profile under the permanent ice cover of
the Arctic ocesn "is essentially all positive."
The aound velocity profiles taken in the MHarginal
Ica Zone of the area shown above Iindicate some-

what different characteristica -- with sound
channeling unlikely and anomalies confusing the
acoustic sound paths. See Figure 2.
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The Airregular patore of the scund wvelocity
profiles in the Marginal Ice Zope 1a perhaps
better ashown by a plot of the sound wvelooities
taken over a stretch of 45 miles within the area
ahown in Figure 1. The effect of surface warming
or oaooling in the ice [loe areas produce greatly
varying wvelogities in the [irat one bundred [eet
of depth, but below that there 13 en almost
constant velooity., Thus, a submarine hiding near
the surface might easily pose & problem "like
bunting for a oeedle in a haystack.® See Figure
3.

The bathythermograph readings taken in Ehe
Marginal Ice Zone ashow conalderable variance wheno
taken at relatively cleose intervals of range or
within a few days of each other. See Figure 4.
An  almost constant reevaluation of sound
conditions appears necessary when oparating within
this ares =- plus an alpost coptinual changing of
subgarine trim when moving rapidly through this
ZONe .

It should be recogoized that the preletively
wars, saline Norwegian-Atlantic branch of the Culf
Stream mpoving toward the Pole, bugs the Svalbard
aide of tha MIZ, while the far solder, ice-choked
and fresher Arctic watera flow socuthward close to
Greenland. This results in a pronounced frontal
and current aystem called the East Greenland Polar
Front. The tremendous interchange of energy
between these cold and wara waters makes the area
an extremely dynamic and unstable region
characterized by complex ooceanographie and
atmoapheric structures. In addition, fresh water
derived from ice-melting oreates additional
inatabllity due to density dilfferances.

Unlike the low ambient poise enjoyed wuwnder
the polar ice caps the amblent noise ia far higher
in the HIZ. The ice floea become progreasively
smaller as one nears the edge of the "ice pack.®
The firast and multi-year ice floes in the inner
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zope of the MIZ tend to be a few hundred meters
acroas and 2-5 meters thick. Leads through these
floes are choked with pleces of thinner ice, with
aolar ensrgy melting, for the most part, the First
year ifoe. The ice loes in a tranaition zone of
§=15 kilosesters in width, between the inner and
cuter zones, are uniformly broken and amaller,
with an ice-concentration in this area of 70-00%
and with the leads Free of brash. The outer zone
is a complex region of brash and tiny floea noar
the extreme edge of the Arctic ice. The ice floes
in the MIZ are pushed together and pulled apart by
surface winds, they drift into eircular patterns
whare tranaient ocean eddy ocurrents exist, thay
expand and contract with varylng surface Gtempera=-
tures and they grind against emch other, all of
which presulta in a considerable production of
noisa, Also, surface gravity waves oan break
Individual 1ge floes pear the ics adge and ioce=
ocean eddiea at the edge can cause high shear
between adjmoent bands of ice floes,; each of which
gan radiate a significant amount of nolsa, It has
been determined that ambient nolse levels in the
6,000 Hz range can be attributed to thermal streas
when ice drifts into warmer water; or from floe=
floes ecrushing. The lower frequancy 5 to 100 H=s
noise results from lce Pquakea™ as the ice breaks
in responas to wind and ocurrent stress. Hid-
frequency noise, 100 to 4,000 Hz, correlates with
atecapharic oooling. In the range of 1,000 Hz,
high frequency nolse can be related to wind-driven
snow ismpacting upon the ice. In sddition, Gthere
is more animal 1ife in this MIZ area (whales,
seals,; ete.)s inocreasing the ambient noize level
somewbat, On the plus aide, this erea is pot
often contamipated by any ship noise,

During the 1984 MIZEX operation, internal
waves were chserved in the marginal ice zone which
gould cause unpredictable fluctuaticna in @
submarine's trim while it is cruising well below
the surface. A sample inner wave had a 20 minute
pericd and a2 vertical displacement of 10 meters.
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The propagetion of scoustic signals Cthrough
the  highly variable oceanographic and ice
conditions of the MIZ show & scale of acouatie
Tluctuation =-- a3 measured by the bandwidth-
spreading over a range of 100 kiloseters -—- which
is mpuch higher than that cbaerved in tha ocentral
Arotie, or even in the temperate occeans of the
world. At the same time, the [loe-bumping and
shearing noise, the moment and gravity Iinduced
polse, and the atmospheric coeling-induced nolsa
all contribute == with great variability -- to the
asblent nolas level ip this area of the ooean,
Added te thesaa effecta i3 the considarable
variasbility in the sound veloeity profile for any
particular, relatively small area of the MII.
Thus, the predictability of sonar range capability
tends to be low and the actual acoustic ranges for
detection of enemy submarines are likely to be low
as well as extremely varlable.

[This discussisn Aites is derived from numerous
research reporta on the Herginel Ice Zone
submitted to the Office of Naval Ressarch.]

LETTERS
AN VINQ YERITAS

June 22nd, 1963, was a day such that the Navy
is unlikely ever to see again.

In 1963 the Polaris program was finalized.
The Special Projects Office of which I was
Director, was opdered to build a total of WM
55ENa., The eantire force was scheduled to be
operational by 1967. This meant a ahipbuilding
pace that was unprecedented for swch ocomplex
ships. The two private shipbuilding yards,
Electric Boat and HNewport Hews; &nd the two
government yarda, Portsmouth and Hare Island,
responded magnificently.
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Dur "Hoat of the MHonth Club™ asasw  the
launching of 12 SS5BNs in 1963. On June 22nd
alone we launched four: TECUMSEH and FLASHER 4in
Groton, JOHN C. CALHOUR in WNewport MNewa, and
DANIEL BOONE in Mare Ialand.

Seizing on this exceptional day to publicize
the urgency and importance of our task, my public
informatlion officer, CDR Ken Wade, planned to have
meé participate 1ip each lsunching -—- though the
events would take place on opposite coasta. EKen
bad me being rushed to alrports under police
escorts; then asped by Navy Jet to the next port,
Unfortunately, the subsarines were launched at
slack water, and his plan would have to confore —
paking cur public relations blitz impomsible, So
I settled [lor a trip to Mare Ialand For the
launching of DANIEL BOONE.

The sponsor for DANIEL BOONE wes Peg Wakelin,
wife of our Assistant Secretary of the Navy o
Reasarch & Development. I a&asked thelr two
college-going sons who were at the launching 4f
they'd like to ride the ship down the ways., Both
were sager; 50 I arranged that space be reserved
for the three of us. As soon as I had congluded
my brief remarks in the Ceremony,; the three of us
olimbed to the bow of the unfinished submarine,
While Secretary Jamas Wakelin gave the principal
addreas, we sastood topaide within the lifelines
awaiting the smash of the bottle of champagne and
the exhilarating alide down the ways amidat
cheers, musio, and tooting of whistles.

Az we took our places, next to us were men of
about my age dressed in black, oclerical garb,
Both were Eall, lean; friendly and of open
countenance, I remarked pleasantly to them, "I
guess Yyou're  here because that's Christian
Brothera champagne being used.®

"Yes, how did you know? I'm brother Timothy
and this is Brother Jonathan,"™ one of them said.
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He also noted that he was the expert oallarmaster
of Christian Brothera Winery in the Napa Valley,
not far from Mare Island.

I'll pever know how many of our ships
received their baptisa with that specizl brand of
chaspagne. But no doubt apother Christian
Brother; John P. Holland, the "Little Professor®
from Liscannor,; Ireland, loocked down approvingly
as a descendent of his "first™ submarine slid down
the ways in Vallejo, California.

I. J. Galantin

B0 THE “NUKES® DO IT.

The tacticel situatlion was: 8 submerged
transit from Fort Lauderdale to New London; at 1/2
test depth; at Full speed; the time since last "ab
periscope depth®™ was 3 hours; and the present time
was 1245 local.

The CO entered the Attack Center, coming from
the Wardroom where the movie "Body Heat™ had juat
completed ita 5th showing and where the CO and
Mavigator bad Just agreed to a reviaion of the
Hight Orders.

CO: "Officer of the Deck, scrub the 0102 MAVSAT
in the Hight Orders, and get the 2153 pass

instead, 1in 8 minutes. Revised Hight
Opders will be routed shortly.®

00D: "Serub the 0102 pass and get the 2153 pasa
inatead; aye. I iptend to come Lo
periacope depth in the Transit Hode.®

CO0: "Very well., Officer of the Deck., ocome up
in the Transit Mode.®

00D: (Who 4ia night adapted), TChiaf of Gthe
Wateh, rig for black. Sonar, Conn., coming
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ko periscope depth in the Tranait MHode.
Helmaman, ALL STOP.® Then, after the
submarine's speed decays to 3-4 knots,
"hiving Officer, make your depth 58 feet.®

Everything that followed this  30-second
exchange of orders and ackpowledgesenta was the
standard series of watchstanders' orders and
acknowledgements ocommon to the practice of going
to periscope depth and obtaining a navigation
satellite Fix = modified only by those few Aitems
peculiar to this "Transit Hode® method of going to
periscope depth. The CO had only to watch and
enjoy the spirited and disciplined action. Four
minutes after "NAVSAT onboard" was reported, and
21 minutes after the CO entered the Abttack Center,
the subparine was egain at Full speed at transit
depth == with & satellite relayed radic broadecast
glso in band,

A submerine that transitions smartly and
salely from the deep: Fast Transit Mode to the
Periscope Depth Mode, and back, with only such
gparse communicationa between the skipper and
Officer of the deck Just might be "ready to
fight."

The youpng people that cperate a submarine in
this disciplined and aggressive lashion can take
oné heckuva lot of pride io their capabilibiea.

The crew that's organized to operate shipwide
in a similar fashion might also have a heckuva lot
of fun.

I know it's all possible -- because that's
tha way it's done, even after seeing "Body Heat"
Five times,.

Il Gotto Hegro
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I hed juat passed my twentieth blrthdey and
was serving my last year as an enlizted man in the
Navy:. The electronica training I had received
assured me employment at RCA when I got out. So
gy life gape plan =eemed caat in concrete,

I was lying in my bupks; halfl awake, when the
Executive Officer of my submarine, the CLAMAGORE,
gave pe &8 brisk shake and firmly demanded; "0et
up; Ulmer; you've got to teke an exam for the
Havel Academy Prep Schoel.™ Then he alyly aaid,
’Hh,' m?.

Yes; why we? My head was now clear encugh to
make me wonder what was going on. He answered my
quizzical stare withs "He can't afford to have you
wasting good bunk space any longer.® His typical
aly little amile accompanied his order, ™o get
some breakfast.”

My reaponae waa the only aabtisfactory one for
Hr. Behrens; ™Yea sir.® So I took the exam == a
tough one, When it was announosd that I hed
passed, the CLAMAGORE aseaman gang gave me the
caremonial toas into f€he drink -- as was the
custom in Eey Weat. [Looking up from the water, I
saw Mr, Behrens; who wanted to know how I could
take time for a swim when there were so0 many
administrative 1tems to be attended to == and he
added his congratulaetions.

My presence at Prep School was required on a
short fuse. So, watching Mr. Behrens whip a
lethargie shore eatablishment into action was
really something to behold. In order to meet the
tight deadline, =¥ case had to be moved to the top
of several  Tbureaucratic priority listsa ==
including the physical exam and dental requirement
for entry to the Prep School with png cavitiea,
Moreover, MHr. Behrens was advised that the seven
cavities I hady, oould mot be Filled in a single



aitting. But peraistently he pursued how it could
be dope in one afterncon asesasion., The ensulng
parathon drilling session -=— in the days of npo
novocain and slow-speed drills — caused e many
poments when I actually wished Mr, Behrens would
give up on ma, Yet tireleaaly he apared no effort
in clearing obstacles between me; his candidate;
and & felir shot st his Alma Mater in Anmapolis.

On the day of departure from the CLAMAGORE,
LT Behrena gave me a palr of embroidered deolphins.
He explained that although I had not earned them
officially, he was making my qualification
efficial and he hoped that they would provide an
inspiration to return to the "boata®™ after I was
comnisaioned aa an Enaign. I wea too
ipexperienced to underatand the doors that LT
Bebhrens had opened for me. So, =y perfunctory
Fthanka™ at our parting fell Far short of what he
deaerved.

Recently; after a long career in subzarinesa;
the importance of what Mr. Behrens had done for me
waa pade drazatically apparsnt when I read of his
death in the April SUBHARINE REVIEW.

I bad waited too long. Nowy, a&ll I can say
i13: ™Fod speed you to safe harbora; Admiral
Behrens. From the bottom of my heart I thank ¥ou
for that wake-up call in CLAMAGDRE -- many yeara
ago."

Wt-li-l pl Hll- ﬂlll-l"u m{m-]

SILENT SERVICE?

Going through the April REVIEW, &8s I
faithfully do upon each arrival, I was surprised
to find the article A SILENT SERVICE on page 60.
At first I was a little miffed sbout the tone of
the "Editor's Hote,® but upon rersading the pleca,
I understood how it might hava bean misunderatood.
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Tou should realize that I am a strong supporter of
the REVIEW, and of an honest discussion of the
issuea by capable people who pay appropriate care
towards not inadvertantly giving "aid and comfort
to the enemy." The dssue that I obvicusly
semantically mismanaged was that of leaa aware
people discuasing obviocusly classified
inforsation, including numerical specifications
and perforsance values.

By the way, my reference to "fiction™ was
peant to apply to HUNT FOR RED OCTOBER, which, if
you er I had written we'd have gone to jail for,
but to whose actual author several "ex-submariner®
neighbors had divulged ouch sensitive information.

Jim Patton

MWII EIFERIENCE - USEFUL TODAX?

With respect to FIW's (Francia D. Walker?)
note, "WWII Experience — Useful Today?™ (Apr 86),
he is in oy oplnion wrong. His contention that
the experience ,,.."of those who took diesel
submarines to sea egainst the snemy...." is of mo
benefit to the modern submarine commander just
ian't true. Obviously the ayatema, tacticas,
sensora, weapons, l.e.: the "technical parta® are
radically different and anyone who gets ready for
the last war will undoubtedly do poorly in the
next. However, there are lessons in training for
copbat, Clexibility, independence, aggreaalveneas,
imagination and peraistence that I consider
timeleass. These submariners can teach us lessons
that may very well make the difference in success
or failure in combat.

As 8 current Commanding Officer, I would ask
FDW to write down his obasrvations, ideaa and
copclusions from his combat experience and let me
try to see if I can develop scme useful ideas for
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podern subparine warfare from them. I promise him
a receptive audience.
Commander W, J. RIFFER. USN
Commanding Officer
0SS BOSTON (33N T03)

JNTERHATIOHAL SUBHARINE ASSOCIATIONS'S
25TH CONORESS

Baden, Austria was host ecity for the 2Hth
International BSubparipe Congresa from April 28th
to the 2Tth, 1986.

Thirteen American submarine veterans were the
Firat afficlal U.5. delegation to the Congress, as
we have been sssociste memberas of the British
Division in the past -- &t the Congress in
Deanuville; France last year when the wvarlous
pations urged we Americans to form our own
Division and become part of the International.

The German President, Kurt Diggins, announced
that the 1987 Congresa location would probably be
changed to the city of Willingen. north of
Frankfort,; GOermany. Captaln Hannes Erverth, the
current Commander of the Cerman Submarine Force,
and who had duty aboard the BLUEBACK in the 603 --
and weara American gold dolphina -— advised oe
that be would llke to attend the U.5. Submarine
Veterans of WW II naticnal convention in Baltimore
in August, 1986, Dr. Wolfgang Pohl of the Cerman
Nuolear Agency and a U-boat veteran, advised that
he and about 25 other O=-boat veterans alse planned
to atkeand the Baltimore convention.

Later I presented each country copies of a
letter fCrom our National President James Haywood
of the U.5. Subparine Veterans of WW II, atating
that we want to follow apd prompote Internstional
policy extending a hand of f[riepdship to Ehe
world's asubmariners, and expreasing hooor, and
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reapect For those who have gone before ua.

The heartwersing and repeated welcome given
to the Americans sure did help make a lot of new

frisnds.
Hugh Latham

AN THE HENWS

o Ihe Washington Poat of April 22 reporta
that the President has decided (but still subject
to the opinions of our allies), to  begin
dismantling two POSEIDON submarines in order to
remain below the missile limit set by SALT II.
With the TRIDENT submaripe NEVADA'as commencement
of sea trials in May, the limit of 1200 launchera
of pultiple warhead pmisaileas would have been
exceeded by 22 missiles without the reduction of
the 32 missilea in the two POSEIDONs belng
dismantled. This decision reacinds the plan to
put the two POSEIDON boats in "caretaker atatua®
== disarmed but pot dismantled. At the same Ltime,
the Administration notes tLthat il the Sovieta fail
to atop their violations of the SALT II treaty: an
exceeding of the SALT II limit on launchera can be
effected with the Anitiation of sea trials of
future TRIDENT Submarines.

o The HAUTILUS was dedicated on April 20
as the centerplece of the Neutilus Memorial and
Subsmarine Foroce Library and Huseum. As of 21
April, this #T7.9 M project officially cpened for
the public == admlasion frea, More than 1500
people attepded the afterncon ceremonys Lncluding
about B850 former NAUTILUS crew members and their
families. Built at Electric Boat more than three
decades ago, the NAUTILUS wes retired from the
Aotive Fleet 4in 1978. ™"She was & winner in
whatever ahe did";, aaid VADM E. P. Wilkinaon, her
firat comsanding offlcer. PEhe logged over
500,000 miles and established records in virtually
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all of her operations®, was emphasized by
Hilkinson. S5he was the firat submarine to cross
tha Horth Pole when she went under it inm the
summer of 1958, Admiral Einnaird HoEee was tha
principal speaker at the dedication oeremony.
PThe HAUTILUS went to sea only five yeara after
Congress appropriated the funda,™ he noted, ®while
the TRIDENT took twice as long.™

o Ihe Washington Poat of 5 April reports,
in an article by Walter Pipous, that the
Administration is asking the Congress for money to
prepare for the production of & nuclear
antisubmarine standofl weapon. This ASH missile-
carried puclear depth bomb can be launched from
surface ships or submarines and destroy enemy
aubparines at great rangesa. Admiral James
Watkins, the CNO, 4in February, 1985, noted to an
Armed Sarvices Subcommittee that after an
expleoaion of this puclear weapon "ensopification
of the water for a pericd of time would rule out
sensora for anybody in the immediate wicinity,"
but that the blackout would fade in a matter of
hours. Hepce; while "it disappeers;™ Admiral
Watkins poted; "our systems are sensitive epough
within & short pericd of time to be picking up
the kinds of information we need to continoue
progresaing the conflict." Becsuse of damage to
sonars in the area of the depth bomb explosion, a
peutron warhead is planned to be used s as to
affect a assaller area -- the neutron weapon
produces larges amounts of radiatien energy but

leas heat and blast than traditional puelear
warhaads.

o A  Havy release tells of the
decommissioning of the 0SS SEATE in the fall of
1986. SKATE was the third nueclear boat built at
Electric Boat and was the firat of a elass of
puclear powered subsarines -- and was aimilar in
design to NAUTILUS. The main propulsion was a
pressurized water-cooled 53W Westinghouse reactor
with two ateanm turbines. In the spring of 1058



under the oommand of Commander James Calvert,
SEATE esatablished a record of 31 days submerged
with a aealed atmosaphere. In Auguat, 1958, SEATE
reached and became the first submarine to surface
at the North Pole. In March of 1959, SEATE made
the first dead of winter operation under the
Aretic ice cap and conlfirmed the fact thet nuclear
submarines could coperate in the Arctic environment
year round.

During the past 2B apnd a hall yeara of
operations she was refueled alx Gtimes, On
decommissioning she'll be towed to Bremerton and
berthed in the Inactive Ship's Faclility in the
Puget BSound Haval Shipyard —— her work with the
U.5. Bavy completed.

o  Mavy News and Underseas Technology of 28
Harch reports on the Nevy's prograzs for modifying
noclear subparipes for the transport of swismer-
delivery vehielea in support of embarked SEAL
teems, Six STURGECN class subs are apparently
being provided large eylindrical bhangers bolted to
the florwerd deck which can ecarry the 20-foot
cigar-shaped underwater vehieles [for apecial
operations forces to conduct clandestine ocoastal
operations. "Before an operation, the hanger ia
pressurized te enable the SEAL team in ita vehicle
to exit the bangar while tha sub is still
submerged.” At presant, the 53N's 5AM EQUSTON and
JOHN MARSHAL are each modifiesd to carry two
swimmer delivery wvehicles, Tha STURGEON olass
subs will each carry one wvehicle, The Navy's
coordinator of this program says that the basie
mission of these panned submersiblea will be
"maritime sabotage where wa're prizarily
interested in those things which have access Gto
the water.®

o In recent Congressional hearings, as
reported in Hayy News & Upndersea Techoology of 14
Harch, RADM Stephen Hoatettler, program msanager of
the TOMAHAWE cruise mizssile program cutlined the
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Havy's requiresents for the future —— §T90 million
for 324 cruise missiles in the FY'87 budget and a
buy of 410 missiles for $908 million in FY'88,
Hoatettler said that 15 S55Ns are now capable of
launching cruise missiles and another 10 will be
TOMAHANE capable at the end of this year. Also,
that the Navy hopes to eventually make 107 =subs
capable of launching crulse missiles. The crulse
missile 4is lsunchable from an SSN's torpedo tubes
as well as from the vertical tubea installed in
new 688a.

o Defense Dpily of 3 April reports on
testimony by & Congresaional Ressarch Service
enalyat to the Congress in which the Figure of 30
55H=213 were believed to be the goal of the 0.3,
Havy by the turn of the century. The analyat's
estimates were that the first 55H-21 would cost
$1.6 billion in FY'B5 dollara with the fifth and
follow-on boats costing #71 billion each.

o Aa reported in Hayy News and Underseas
Ischnologys a report writteo by the Inatitukte for
Defense and Disarmament saya that in order to
oounter tha 0,5, submarine offensive against
Soviet submparines in thelr basticns, Gthe Soviets
are deployling & vast pusber of mines arcund thelr
porta and their ballistic missile submarine
operating areas., The moat effective Soviet mine
"it is claimed™ is called CLUSTER BAY. "It is =
moored, rocket=propelled torpedo with a detection
mechanism which activates the mine when the
acoustio algnature of the 0.3. 3ub is detected.
An active sonar guldes the torpedo to the sub.®
(Like the U.S5. CAPTOR mine.) "It has an estimated
range of 500 metera.®™ The report further states
that ™the Sovieta will deploy minea on older
submarines and surface ships. Pesides laying
minea around Soviet ports, minefields could be
laid in waters not controlled by the Soviet Navy
sipce suboarines contribute much of the mine-
laying capability™. Alao, "the Soviet Havy could
install  w@oored submarine sisulators to emit
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charaotariatic Soviet submarines sounda to lura
U.5. 5SHs into the mines.®

o Only three cooventional submarines
repain operational in the U.5. Navy. All are of
the BARBEL oless, The BARBEL and one other diesel
boat are being based at Sasebo, Japan to render
ASH tralning services to deployed surface ships
and gircraft with the Seventh Flest., The third is
being used on the East Coast. The BARBEL departed
for its new homeport of Sasebo in October, 1985 —
ending 23 years of operations out of the island of
Oahu and alsc ending the homeportiog of diessel
submarines at Pearl Herbor. The origioal BARBEL,
the 55 316, was credited with ainking 10 ships in
ber firat three patrols for a toonmge sunk of
55,200 tonas, But on her fourth patrol she was
loast after what was believed to be & suocesaful
gerial attack by a Japanese aircraft that dropped
two bomba, The current BARBEL (35 580) was
commissioned in Japuary, 1959, has the high-speed
shape of the ALBACORE, end will continue to carry
out its target-training mission for ASW units.

o A Havy Hews Release of 25 March notes
that the USS OLYMPIA (33N 717), the Havy's 140th
piclear-powered subparine, arrived at bér hope-
port, the Pearl Harbor Submarine Base, on 28
Harch. Enroute she visited Olympia, Washington.

o  Havy Hews and Submaripe Techpoplogy of 25
April reports that the Navy had issued & request
for proposals for & low-cost, entisurface ship
torpedo which precluded the wuse of high-tech
guldance syatems, Thus, wire guldance would not
be ipcluded, but mainly because of its cost. The
torpedo "pust be fully compatible with the fire
control system for the Navy's ME 48 torpedo, use
the same handling mechanism, require oo changes to
the submarine and no apecial training for
oparators.” It is also noted that "the torpedo
puat be [ritted with & pasaive and active homing
head --= partly because 1t sust operate near the
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surface and in shallow water -- and because of the
range and target speed specifications set by the
Havy."

A Bow Tork Times story of 19 May notes
that .Iudl.i.rl.l Carlizle A, H. Troat was nominated by
Freaident Reegen to become the next Chiefl of Neval
Operations rellevipg Admirel James Watkinas. The
§6-year-old submariner took over hias command on 30
Jupe in 2 change of command ceremony at the HNaval
Academy. In 1968 the Admiral had command of the
Polaris submarine SAM RAYRORN and after promotion
to HRear Admiral in 1973 he commanded & submarine
group bassd in San Diego. The duty that best
prepared Admira]l Trost for his new job was being
director of WNavy program planning from 1981 to
1985 when he was instrumental in putting together
and shepherding through Congreas the budgets that
Secretary of the Navy Jobn Lehman, Jr. npeeded Lo
build a 600-ship Navy. Admiral Troat is described
as "2 real people map™, who "in his post aa
Commander in Chief of the Atlantic Fleet reduced
the time shipa apend &t sea; 30 that sailors are
not awey from their families so long.™

[ In the same story refersnced above,
another submariner, Vice Admiral Frank B. EKelso,
II, the Commander of the Sixth Fleet in the
Mediterranean who organized the recent 0.5. air
raida oo Libya on April 15, was expected to
replace Admiral Trost as comsender of the Atlantic
Fleet. ®Although only & three-=star admiral, he
waa reported to bave been a candidate for the post
Admiral Trost has now received.®

o Vice President Buah in a New York Tipes
article on 28 May is quoted as saying at the Air
Force Academy graduation ceremony that the cadets
ghould oot be "seduced by technology® ... "For the
low=-intensity conflicta of the fubture, you must
oot let the bighly sophisticated technology become
your master ... The 0.5. military's moat important
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technology 1a the electrical activity inm your own
brain, "

o A Loa Angeles Tiges story of 2 June
quotes Secretary of Defanse Caspar Weinberger as
saying ~-- in relation to the Administration's
decision to abandon the wunratified SALT II
agreement -- that there will be 8 deployment of
air-launched oruise missiles later thia year,
exceeding the Treaty limits. Also, that while
President [Heagan's decision to diamantle two
POSEIDON submarines -- to keep the U0.5. in
"technical ocompliance with the Treaty for a few
more montha" -- that ballistic misaile subparines
are belng shelved primarily for economic reasona.
SALT II sets & limit of 1200 long-range misaile
laupchers and a celling of 1320 multiple—=warhead
missiles and long-range bombeéra carrylng cruise
miaailas,

o An article in the Waahington Poat of 26
April discusses a book by William Lind, the

PMANEUVER WARFARE HANDBOOK.™ (Thiz handbook
reflects socme of the ideas put forward by Captain
Tom Jacoba in his April SUBHMARINE REVIEW article,
PIs Ethe 55N & Haneuver Weapon?®) In Lind's book
Pmansuver warfare® is likened to a screen pass
used 4in football. "fou let the onemy break
through your line and then (you) attack his rear
flank™, Lind explains. But Lind's doctrine goes
well  beyond battlefield tacties and Ainocludes
weapon systems and personnel practices as well,
Az  observed by the Post writer, AlLind ia
distrustful of high-tech weapona, because he
thinks they are too complex for the ever-changing
circupstances of war. Apnd he and Hart (Senator
Gary Hart) for years have been calling on the Havy
to build oore submarines and fewsr alrcralft
carriera. In a showdown between ocarriers and
suba, they say subs win.®

o Ihe Washipgtop FPoat of 2 May features an
article by Oeorge Wilson which ¢tells of the
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grounding of two U.5. muelear submarines in the
month of April. The NATHANIEL GREENE, an SSBN, is
reported +to bhave run aground in the Irish Sea on
April 1 apd sustaipned such "major™ damage that the
Kavy decided to serap it as part of a forsula for
ataying within the puelear warhead limits of the
SALT II treaty == when the pext TRIDENT submarine
goea to s=ea, {The NATHAN HALE is the other
POSEIDON submarine to be dismantled.) On April
29, the SSN ATLANTA reportedly "ran aground in the
Strait of Gibraltar .... with sueh force that it
punched a hole in a ballast tank and smashed the
sopar gear in its posE .. The ATLANTA
disengaged itself from the sloping sea bottom,
of fipiels =said; end limped inte port &t
Gibraltar,."®

o Sea Power megazine of February, 1986
notes that "A big explosion at a missile fuel
plant has forced the Soviet Union to drastically
cut back production of (55-N-20) miasiles for its
TYPHOON-olas=s submarines,® according to a Tokyo
daily. "The blast occurred in September at =a
missile fuel plant in Blysk, 50 miles southeast of
Hovosibirak.®™ Sabotage was suspected.

o The Public Affairs Office of the HNaval
Academy released & story on Midshipman John
DeNuto, relative to his designing a high-apaad
submarine as a project for his firat clasa year,
DeNute 4ia a TRIDENT Scholar, one of seven chosen
for independent research work. His project will
look at innovative submarine hull shapea =
particularly as to bow configurations; to see how
certain shapes are cospatible with new sopar
syastems and bow they affect a submarine's
performance. The [irat part of Deluto's project
iz to develop the capability to teat submarine
models in the Academy'a 380-foot towing tanmk.
*The firat model to be teated will be the moat
difficult one because it is ampaller and faster
than the rest." He expeota to be gasaigned to
gubparine duty after gradustion.
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o A Havy releass on 23 May announced the
first rendezvous of thres U.5. nmuclear submaripes
at the geographic North Pole, on 6 May. The RAY,
HAWEBILL and ARCHERFISH all remained aurfaced at
the pole for several hours to allow crew pembers
out on the ice for recreation. The suba' Arctic
mission was to colleot scientifio data and test
their readineas under Arctico oconditions while
detached frem logisties base support.

o On 2 Hay: the Secretary of the HNavy,
John Lehman, during SUBICEX "86 visited Ice Camp
APLIZ in the Aretie for a Cirst hand look at the
Navy's effort te counter Soviet intentions under
the Arctic ice. During Secretary Lehman®s viasik,
he also embarked in a U.S. submarine to obsorve
upder-ice operations. Secy. Lehman noted that,
"the continued presence of the Onited States in
the Arctic may put & kink in Soviet atrategic
planning... They may end up regretting they aver
drew our atteotion to theae Arctic waters.™ Tha
mein objective of SUBICEX 'B6 is to ocollect and
analyze data about the Arctic ice cover and the
waters underneath. Earlier, the Secy. of the Navy
approved & Navy Arctic Sarvice Ribbon to recognize
people who sarve in aupport of the Navy's Arctic
warfare program, This Aretie Sarvice Ribbon is
retroactive to January 1, 1982,

o A Navy release notes that on April 1, a
TOMAHAWE oruise misaile which was lsunched Crom an
gttack submarine off the cozst of Celifornia, flew
more than 860 miles before it arrived at its
target on San Clemente Island. Opoe over Iits
target == an aireraft surrounded by protective
bunkeéra == the misaile's warhead exploded, with
itas blast fragments destroying the eirocraft on the
Eround.

o An artiole in Defense Daily, March 19,
1986, relates: "The Comsander-in=Chisf of the 0.S5.
Atlantia Command, Admiral Lee Baggett, Jr. has
told the Senate Arsed Servioces Committes ‘that
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quelitative advancea in Soviet miclear attack
submarines have reached a point where the
mueerically-superior Soviet submarine fleet could
be successful enough againat 0,5, [Porcea for tha
Soviets to win 2 conventiopal war in Eurcpe., ADM,
Baggett is quoted as having told the Committes:

®Soviet submarines continus to have a
rumerical advantage of three to cope over U.5.
submarines. Coupled with this quantitative
advantage is the Fact that the “Sovists have
rapidly eloased the technology gap between our
submarines and theirs in terms of guality. Tha
sophistication and capability of thelr pew
submarines, and thelr sensora, and weapon
syatems are, in many areas, comparable to ours.
It can no longer be said that our npuserical
disadvantage can be offsat by our Gtechnological
superiority. Thia situation has developad, mnot
because we have lacked support for our programs,
but  because the Soviets have made vast
improvements inp their submarines. Their largse
investpents in research and development, and the
apparent eass "with which they have acquired
Western technology: bave parmitted them to build
submarines which are wery much gquieter, and
tharefore more and more difficult to detect.

Although our subparine force 1s the mwoat
cepable in the world today. fthe Soviets are a
cloge second and that may be pgood enough to
provide them with an overell victory in a war.
The Soviets do mot have to be victoricus at seaa,
they require cply enough success to aslow or blunt
our offensive capabilities and prevent our
reinforcement and resupply of Europe.®

o Ihe Washington Tiges of March 17, 1986,
in an article by Bill Gertz, reports that Libya is

shopping for small submarines, to be used for
destruction of commercial passenger and oargo

liners, So far, only Yugoslavia, 1t is olaimed,
appears to be negotiating with Libyen officials.
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The Yugoslavian minisub, which is sodeled efter a
Soviet design, 1s called tha M-100, carries a crew
of seven and is a dissel-electric boat. (The
Soviets ara credited with building, since mid-
19608, towardas a 200-boat minisub fleet,)
Minisuba, the author says, weigh 150 to 200 tons,
and cost 420 m. to #50 m. to build.

o A Jack Apderson end Dale Van Atte colomn
in the Nashingtop Poat of 23 May, 1986, tells of
the employment of minl-submarines by the Sovieta®
"Spetznaz® special forcesa. The column claims that
Sweden has been "invaded™ more than 100 times by
Spetznaz mini-suba. These 65-Tfoot boata with a
"maximum operating depth of 344 feet®™ are launched
from a mother submarines and can crawl along the
bottom, Iif desirable to do ac., FThey can be used
to attack shoreline targats or can be used against
interior targeats when B8sea infiltration is
preferred..... In Sweden's case, the mpinisubs are
undoubtedly conducting recopnalssance and
training aotivities.®

o The Historic World War II submarine
BOWFIN == a popular visitor attraction at Pearl
Harbor was designated om 5 March a ™HNational
Historie Landmark® by the Secretary of Interior.
Also; ABC Circle Films has expressed intereat in
uaing BOWFIN for the filming of submsarine scenas
for the upooming televiasion wseriea, "War and
Repembrance™ -- stemming from Herman Wouk's book
of that title. Assuming all goes well, and
agcording to achedules BOWFIN will be drydocked in
June,; then if declared Fit for tow in open seas,
will be wused for at-aea filming for & 2-3 week
period in the Fall. This is in addition to the
Fillming at BOWFIN Park. Moat exciting, however,
is the Havy approval to move the Pacific Submarine
HMuseum located at the Pearl Harbor Submarine Base
te land edjacent to BOWFIN Park where & 10,000
square foot bullding will be constructed to house
this puseum. This will allow expansion of the
present 4,000 square feet of submarine displaya to
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inelude many presently pon=diaplayed artifacts and
BOWF IN-related memorabilia as well Bg
professionally designed "hands on" types of
displays to ipocrease viewer participatiom. A
considerable increase in BOWFIN visitora ia
expected from this planned addition.

QOYERNHENT AFEALRS

Ihe TRIDENT Procram

With ¢thia report:; the Submarine Leagua's
Government Alfalra Committee begins a seriea of
averviews of specific major submarine development
prograzs, This article on the TRIDENT program
stems from a meeting of the Committes with RADM
Ted Lewin, the Director of the Strategic Submarina
Division of OPNAV (OP-21).

The Committea's firat question was about the
current status of the SSBN force. Admiral Lewin
noted that in the period sinse GEOROE WASHIMGTOM
pade the firat POLARIS patrol in the Fall of 1960
there have been over 2400 33BN patrola and the
strategic submarine force now nusbers some 28
POLARIS/POSEIDON olass shipas and T operational
TRIDENT boats. The 28 POLARIS/POSEIDON boats are
of the 616, 627 and HU0 classes which originmally
pumpbered 31 but the S5AM HAYBURN was decommissioned
last year to stay within the SALT limita on SLEH
launchers; and two others are being dismantlad
now. Additionally ten boats of the 558 and 608
olasses have either been decommissiconed or are
serving aa attack boats, NEVADA (33BN 733): a
TRIDENT, is due to be delivered in the fall of
thia year, with more TRIDENWTS to be delivered by
December of 1990 for a rate of sbout one & year.
Two TRIDENTS were authorized in each of the FY 75
and T8 budgets.
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Twelve of the 28 POLARIS/POSEIDON boats have
besn backfitted with the 4000 pauticel mile range
TRIDENT I misaile (CY) and are currently operating
out of Eings Bay, GCeorgia. A tender provides for
their maintenance, but later a large, sodern base
prasantly under conatruction will be the east
coast wveraion of the present base at Bangor,
Washington, The other 16 POLARIS/POSEIDON boata
atill ecarry the 2500 n.m. POSEIDON (C3) miasile.
Thay operate out of Holy Loch, Sootland and
Charlaaton, South Carolina. (Rota, Spalin was
discontinwed as an SSHN forward site a number of
years ago.)

In the Paciflc, with the phase out of the
short range POLARIS mismile, SSBNa no  lopger
operate out of Quan, The pew copsatruction
TRIDENTS with their greater range C} miasiles,
cperate from the base at Bangor.

The exact size of the TRIDENT submarine force
has pot yet been determined; but the expectation
is for about 20 new TRIPENTS. The exact force
size according to Admiral Lewin; should be
determined by requirements for replacement of the
prosant SLBM force, future aras ocontrol
agreements, the balance regquired within the
atrategic TRIAD; end the perceived need for
survivable strateglc forces.

The TRIDENT subparines of the CHID class are
built to accept the much lerger TRIDENT II miasile
(D5) when it becomes operational. At 130,000
poundss 1t welghs twice as much as the sborter and
thinner C4. It can be recalled that as the
original 51 POLARIS/POSEIDON boats progresaed from
the 30,000-pound A1 and A2 single warhead missiles
to the 35,000-pound A3 with ita multiple warheada,
only relatively minor ochanges were required to
refit the older boats to the newer miaailea.
HeJor differencea in ship structure however;
resulted [rom re-engloeering of the 35BN to
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acoomzodate quieting improvements and provide for
mora space Forward,

The POSEIDON boats' ballistic missiles weigh
65,000 pounds and their diameter was T4 inchea
instead of the 5S4 inch dismeter for the POLARIS
miazailes,. Tube liners were removed from later
olasses of SSBNs to accosmodate the  larger
dismeter; but the growth in weight ocould not be
tolerated by the earlisr boats. Such problems
however are not envisioned for the T26-cless
TRIDENT boats, and eventually all will be back=-
fitted with the DS missile. That will still mean
that the 0.5, 55BN force will have three types of
missiles sipne there are no ourrent plans to
backfit the C& into those boats mow carrying the
POSEIDON mimasile.

Froduction of CY miasiles is ended, with the
HEVADA (SSBN 733) being the last of the TRIDENT I
suba, A reatart of C8¥ producticn to extend thia
capability beyond the firat eight TRIDENT aubs
would ooat several billion dollara for a mew run
of misailea and about cne billion more to acquire
equipment to go into the shipa. The whole proceas
would also take longer than that now needed to
reach 100 undts with the D5 misaile,

The mix of PCSEIDON; TRIDENT I and TRIDENT II
ayatems does not offer the flexibility of a aingle
syatem but the TRIDENT ayatems give Iincreased
range; Aincressed eaccuracy and increased payload
cver the POSEIDON. The TRIDENT II'a D5 miasile
moreover responds to the peed for a ballistic
mlsslile with & bard target kill capability. This
would bhold st risk those hardened facilities
{(missile sllos, ete.) that the Soviets prize
highly. The D5 will perpit significant inoreases
over the CH in payload and a significant improve-
pent in agouracy but its Pully loaded range ia
comparable to the fully loaded C4.

The pew D5 misaile will use all the available
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spaceé within the launch tube, have greater
propulsive power, and its total weight will be
greater. To achieve hard target kill capability,
a larger and Theavier high-yield warhead,
designated the MKS is being developed, Thus [for
the same number of sultiple warheads there is no
significent inereases in range over the CH,

The D5 missile will also be capable of
carrying the same MEN warhead used on the CU
miasile, Thus, with a full load of MEWs, the DS
will have a substantisl increase in range over the
Ci's 4000-mile range.

The D5 is currently in full scale engineering
developpent and all initial aystem Gteating is
proceeding satiafactorily toward a firat flight
test sarly io 1987 from Cape Kennedy. The ninth
T26 class submarine, 0SS5 TENNESSEE (SSBN T34}, to
be delivered 4in late 1988 will be used for the
evaluation launchea from an SSBN. The [irst
Deponstration and Shakedown Operation iz expected
in 1989, That SSBN will then be the firat of the
big boats to be based at Kings Bay in Georgla.

The f[irat Weat Coaat operation for the D5
will probably happen about 1994 -~ out of Bangor,
Washington. By 1989 the D5 misaile production
line should be up to apeed and about six missiles
per month produced for as long as it takes to
outfit the entire T26-claas.

The evaluation of the D5 was aimed at
einimizing techniecal risks. shortening Ethe
developoent pericd and containing overall program
goats, The D5 missile itsell is not Just an
enlarged C4. The misaile's electronics, guidance
system: rocket nozzles end post booat control are
gll mnew designs. Other features; such as the
thrust vector controls, are scaled up from the CH,
The rocket propellant is a technical descendent of
the MY development program -- and that had ita
origins in the original C§ program.



Other elementas of the complete TRIDENT I
aystem hovever are evolutiopary from the earlier
TRIDENT I program. The launcher retains the Ch
launch control system but requires a new gas eject
syatem to launch the much heavier DS, ©On the
other hand, the navigation subsystez will use an
electrostatic gyro for nevigation instead of as &
pondtor and will have such new sensors as &
velogity-measuring sonar and a gravity-sensing
system 1in order to meet the Iimproved accuracy
specificetions. In the fire control system, the
same baslc computer architecture i1s used but the
memory is greatly expanded.

Overall, the operstions to date of the
TRIDENT system were characterized by RADM Lewin as
"superb™, He said that the 40 patrols and over H5
supgessive, successful missile launches in tha
last three years have shown that the boats and
missiles, with their support strecture, are all
highly reliable and noted that the new TRIDENT
submarines are both faster and quieter than the
design apacifications ealled for. High
rellability of the system wesz a key cbjective and
can be seen in the improved maintainability builk
inte the TRIDENTs, their better integrated
logiastics support aystems;, and their improved
ahore based facilities which were designed from
the ground up as a part of that goal.

The TRIDENT suba have special accesses [or
removing and reinstalling equipment without having
to ocut the pressure hull or clear massive inter=
Ference in the submaripe. Thers i3 a very large
logiaticas hatech around the familiar man-sizad
hatch and inalde that logistica hatoch there are no
major egquipment or ventilation lines or cable runs
that have to be moved in order to get whatever in
or out of the ship. Io addition, the process of
repair and maintepance is enhanced by the creating
of a TRIDENT repairablea pool. The use of
complete apare "modulea™, such as a pumps ocan be
offlecaded and the spare issedistely put in aa a
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replacemsnt a0 that the offioaded piece of
equipment can be repaired, tested, and quality=
phecked in the ship before taking its place in the
repalrables pool. Logistical loading of
provisions and consumables is alsc done on & pre=
planped basis apd wutilizes coptainers that go
through the logistic hatches,.

The total support msspect of the shore based
fagilities can be seen in Bangor, with home port.
refit site and off crew training sll on the same
base. This colocation provides obvious advantages
while both the Blue and Cold ecrews can work on
their TRIDENTs during a refit peried.

The patrol c¢yele reflects this built-in
afficiency., The cyela conalsta of about 95 daya
with the refit being allotted 18 days, the
refrasher training and final loadout 7 days, and
the patrol itself being about TO days long. That
in itself ia pot wvery different from the
POLARIS/POSEIDON routine but the real difference
shows up in the overhaul eyocle. Overhaulas will
probably still take between 12 to 18 months but
the [requency between them has been atretched out
toc 10 years, That peans that OHID, the f[irat
TRIDENT, will be operating until 1991 and the
realized time-at-asa portion of the boat'a life
will be up to about 66% as opposed to about 553
for POSEIDON boats,

Admiral Lewin summed wp the TRIDERT
devalopment program, stresaing the efforta that
bave been made to loock for cost-saving initiativea
and to use off-the-shell hardware. In dispussing
gontractor competition in the strategic submarine
program, Admiral Lewin npoted that there 1is an
effort to have TRIDENT constructed at Newport Newa
in pddition to their present sele conatruation at
the E.B. division of Geperal Dypnamics.

Within the SSP0 managed strateglc weapon
systam thera are six major ereas 1in which

90



gontractors are pow working on the TRIDENT II
program, They are:

HAVIGATION, Sperrys, essisted by Autonetics and
G.E.; PIRE CONTROL., Oeneral Electric; LAUNCHER.
Weatinghouse; MISSILE/REENTRY. Lockheed, asaisted
by Hercules Thiokel, CED=UTC, and Oeperal
Eleotric: QUIDANCE, Charles Stark Draper Laba,
assisted by 0.E., Raytheon, SKD and HAC. IESI
JINSTRUMENTATION, Interatate Electronica Corp.

Admiral Lewin also stressed the importence of
the ocontinuing and ongoing SSEN Security Program
which his office oversees in order to assure the
higheat possible degree of survivability for the
atrategic psubparines during their operation. It
is the business of that program to asseas all
potential threata and insure that adequate
aountear-msasures are in plase or ara baing
developed to be ready when the threat might be
operational, In looking at ASW threat tachnology.
both @ecoustic and non-acoustic are examined and
the seacurity program ascures the assistance of the
most capable mesbers of the sclentific community
as well as strategic programs' own technical
ataff. About 450 million per year is put into
this comprehensive program of analyses, consulta-
tion; examination and development in order to keep
ghead of the threat to 0.35. strategic submarines.

Admiral Lewin stated most esphatically that
there is no forseeable breskthrough i1in  ASW
technologies over the forasseable future. Ha
further aaid that the Intelligence Community
shared im that assessment. The point of the
program is not to atand on any such determination
but to ocontinually survey the aspectrum of
posaibilities; then when any particular technology
ahows potential, to develop counter-peasures for
defeating this threat.

CAPT Jim Hay. USN(Ret.)
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- Br Dﬁrr cirpentlr und Horman Pﬂlmar
Haval Institute Preass

This is ope of those delightful books which
ravievers only cceasionally come by. It is 177
pages in length, profusely illustrated, handy and
of the best quality in every way. The reader =ay
leal” through it for the sake of its multitude of
fabulous 1llustrations, accompanied by concise
explanationa, or asttle down to read the five
principal chapters of text entitled, "Strategy and
Operationas®, Thia text commances in 1904-05, when
both FRussia and Japan purchased submarines from
tha United States and ends with total defeat and
disaster in 1945,

From the firat; the Imperial Japanese Naval
Command was composed of dedicated submariners. At
the start of World War II the Japanese had 63
operational submarines in copmission and some 29
submarines under construction, and  viewed
objectively, its submarine force was comparable in
strength to that of the United States. However
T3 were under construction in the United States,
with mpany, many more to come. Horeover; the
quality of the IJN submarine was never up to the
magnificent quality of the United States
submarines. Thera was no comparison, especially
in terma of guietness, shock  mounting of
mpachinery, non=-ainging propellora, double hull
protection from depth charges and habitabllity.
of particular merit in U.5. Bsubmarines was the
Torpedo Data Computer with builk-in asutomatic
settinga for torpedoes whioch epabled 0.8,
subparines bto fire on any fire control solutilon,
confident that the proper angles were set on the
torpedoes.

Survivability bhas to be a criterion of
quality of design and conatruction, as well as
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evasive tacties. D.8. subsarine torpedoes
accounted for 20 Japanese submarines, and mines §
pore, We may assuse that in World War II no
submarine could survive torpedoes or mines.
However, other losses to ocur ASW forces were ap
catastrophic as to question every facet of
Japanese submarine design, construction and
operation. The record shows that of 18 RO class
of 1,447 tons submerged displacement, only one
survived the war. One was sunk by SEAR OWL, one by
aireraft, and 15 by U.8. surface ASHI! Total
losses f{rom December, 1940 to August, 1945,
totaled 136, In addition, many Japanese
subsarines still afloat were unable to go to =ea
because of dapage suffered [rom 0.5. anti-
submarine forces -—— which shipyards were unable to
repair by the war's end.

One may be led to believe that Japanese
submarines were a3 [ragile under attack as were
Japanese destroyers which could withatand wvery
little punishment as was shown at Wake Island and
elsewhera.

There appear to be two principal ractors
which led to the ineffectiveness and final total
catastrophe which befell the Imparial Japanese
submarines. They are clearly described by authora
Carpenter and Polmar in the books 80 the reviewer
will mot go into detail. The firat, and moat
total deficiency waa fallure of the Japaneae High
Command { and lower command, as well ) to make up
its mind on strategy, design or tactics, and stick
te it. The second deficiepcy wes the hopeless
tesk of weging subparine war without radar
detection or renglng ageinst en enemy fully
equipped with many typea of radars.

The authors state the case very well in
saying that the Japanese submarine force changed
its tactical concepts six times in the four years
of confliot with the Onited States. Further:

"and it was the Japaneae Navy's repeated use
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of submarines [or purposes for which they
were pot designed that was a major reasop fop
the faillure of the submarine force to achieve
8 credible combat record.®

Japanese submerines were variously used as
alreralt carriers; a3 supply ships, for refueling
and re-arging flying boata; to bombard enemy
coasts; to launch suleide KAITEN mini-suba in
addition to sinking ships. Before and during the
war; deaign changes came s¢ frequently as Gto
impede ever achieving excellence or the
standardization 80 neceasary for masa production.
Confusion also Iinfused tactica. Te quote a
Japaneae akipper who was on a line of nine boats
in the Gilbert and Marshall Ialands in 1943:

+sss"8ubnarines were dashing back and forth

between varlous statlions assigned to them by
the Sixth Fleet, First, an order would say

"move®™, Then it would be changed to "move,

navigating on the surface.® B5Still later, it

would become "wait, remaining on surface.™

These orders Iignored completely the strong

and weak [eatures of a submarine. I'm

poaitive Gthat oost of cur submarines that

were lost went down during this hectic and
gconfused period.®

The record shows that six of the nine
submarines "on the line®™ were promptly lost -—
shades of the tragic period of "playlng checkera"
with asubmarines [(to use his own words) when Jimey
Fife in Brishane directed, ahifted and preshifted
subsarines, from headquarters on New Fars Wharf.
The results were the sudden and tragic loas of
ARGONAUT, AMBERJACK, ORAMPUS and TRITON and the
near loss of OGATO in quick succesaion before
"playing checkers®" ceased.

The reviewer reada with grim foreboding the
neWs Lthat secen, employlng lasers via satellite,
compunigcation frem headquarters can be had with
submparines at apy depth or location]! In the words
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of Santayana, "Those who forget history are doomed
to live it all over again."™

The tactical advantages of radar to a
submarine are well encugh known to require npo
elugidation here. The eadvanteges of radar far
transcend even the excellent asaistas of ULTRA.
making & asubmAripe the master of the npight.
Almost as important as everything else is the
peace of mind which redar grants the skipper and
CreW. The reviewer made s number of patrola in
early 1942 in the Caribbean in command of 35-17.
At night we felt continually at risks subject
to air or surface threats, dey or night. Even in
good wisibility, we were subject to surprise at
any time from our own patrols as well as Cerman U-
boatss which seemed to [ill the Caribbean at that
time. |Navigation, efter being submerged all days
gould become a pightmere. Surfecing at night in
those days npever gave the skipper the peace of
mind which we always enjoyed when crulsing: day or
nights, protected by the blessed SUCAR DDO and the
SUGAR JICG radara. The saving grece for S-beoats in
the Caribbean wes the lact that the enemy probebly
had no redar either, so we were on a par with
them. Mot =o the unfortunate Japaneae, who not
only had no pradar for search and attack, but they
were fagced with a relentless enemy that had
submarine, surface and alr radar -- even PT boats.
Here ara a Japanese skipper'a worda:

Fimerican PFT boats turped out to be the
uncenguerable enemy of Japaness submarines.
They were very small, which made them hard to
ses - sither at sea or egainst & shoreline.
It did no good to fire torpedoes at them; as
the HOPE 95 passed well beneath them. And
thay had radar. ¥hila they could hide undar
tha amallast gcover, oaat by an ovarahadowing
cloud or in a cove, they could still see us
at & great distance with their electronic
eyes, They ecould dart in and attack....
before a submarine could do anything.”
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Everything said about PT boatz could be said
about U.5. submarines, sircraft and surface shipsa.
For the Japanese subparine skipper on patrols
there waz po rest for the weary, and death
threatened every minute of the day or night.

It would appear that inability to formulate
and implement major policy was characteristic of
submarine design, aa well as strategy and tactica.
The authora catalogue no lesa than ten or eleven
major changes in subsarine dealgn during the
pericd of hostilitiea. ©On the other hand, 0.5,
submarines were produced by asaembly line
procedures and late alterations and additions of
newer egulpoent wére msade alfter completion and
acceptance, Nothing was permitted to diarupt
production. After completion and acceptance; it
often tock & ponth to ipstall new equipment and
peke wodifications ‘based wuponm war patrol
experience. Thus the 0.5. cutbuilt the Japaneae
in submarinea several times over during the war.

A word about torpedoes == Japanesa and
Amarican. The Japanese Long Lance and other
oxygen or oxygen-enriched torpedoes achieved sope
very great successes; due in some ceses to long
laga. Chapter 16 covera torpedoes. but failas to
explain the source of oxygen on submarines. This
ia wvery dangerous stufl and oxygen storage and
genecating facilities present real dangers.
Perhaps sope degree of the fragiliity of
subparines, deastroyers and crulsers of the
Imperial Japanese Havy may be atbributed to this
fire hazard. Perhaps there are some articles
written on this subject. The writer knowa, from
his own experience,; that oxygen enrichment waa
pnder study at Newport in 1934, Later on., at the
War College in 1341, the problem of oxygen supply
for surface ship torpedoes on Japanese ships was
negatively evalvated because of the fire hazard
presented by high pressure oxygen and oxygen
generatora. More atudy is needed on the subject
of whether high pressure oxygen wasa a tolerable
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hazard for submarines., The book points out that
early Type 95 Mod 1 submarine oxygen torpedoes
presented grave problems with pressurization and
had to be re-designed in 1943, The numerous RO
claas used the Type 6 air-kercsene torpedo with a
maximum speed of 36 knots. Other submarines used
Type 089 air-kerosene engines with characteristica
similar to the 0.5, MK 14. The Type 95 Hod 2,
oxygern-keroaepe torpedo was & superior one == in
general use in 1943 and afterward.

As for the Mark 14 U0.5. torpedo, its only
defense 1s that others (Oermans) had torpedo
problems as well, Azide from the iofluence
axplodery which was a bust for everyone, the depth
and exploder problems of the ME 18 Mod IV were
largely confined to the high speed mode (later
corrected). At low speed (31.1 knots) it
performed pretty well from the atart. My peraonal
problem atemmed from deoctrine tasght me at PCO
Schocl "to get in below 1000 yards to fire.”™ I
gxperisnoed every bit of bad luck there was, until
I learned from Tom Dykers to lay off at about 1600
yYarda preferably at npight and use low power.
Apalysis during the war should have warned
skippers that to attempt to get in under 1000
yarda was a bad tactie. It was better to shoot
from 1600 to 2000 yarda for maximum effect at
night, I would 1like to hear of more wartime-
experienced oplinion on cptimum range.

If ‘the Japanese had any torpedo or exploder
problems, Carpenter apd Peolpar fall to report them
(other than oxygen leakage on Type 95). However,
I know that they suffered [rom their share of duds
and some under=runs.

How the reader must saver this very Cine book
on his own. He may be assured that the exploits
and & full description of Japanesa submarine
participaticn in Weorld War II will be found. Well
written, besutifully illuatrated apnd fres of all
but an occasional minor error (p. 47 =- HARDER not
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DARTER sank three DDa in four days ofl TAWI TAWI);
this book i3 & keystone book for every
subsariner's library. My congratulations to Derr
P. Carpenter, lNorman Polmar and the HNaval
Institute Preas,

Brooks J, Barral

Rear Admiral, USK{Ret.)

SUEMARINE CAPTALN
By A. T. Irvine, Anchor Publications, Af7.75

During World War II, Liesutenant Compmander
Irvine served as a young Sub Liesutenant in the
Britiash T Claass Submarines TOHBAY apd TIPTOE and
it is this experience that provides the background
for his novel,

Life in & diesel submarina is vividly
displayed in this story which starts with a North
Sea battle in which Peter Manley takes command of
the Submarine when his Captain is killed by an
attacking Gerpan E Boat, He is decorated and
given command of a T Clasa Submarine in overhaul,
Tha atory tells of the experiences, aften
thrilling, sometimes frightening of the ahips'
company ashore and afloat from UE to Olbraltar and
on into the Mediterranean.

The style of writing at firat appeara old
fashioned wuntil one realises that it accurately
reafleats the atsoaphere 40 yearas ago whilast
showing how many aspecta of submarining resain the
same today.

Thia book highlights the great responaibili-
ties of & subparine Captain in the environment of
WA, Most of the time he is the only person who
is knowledgeable about the enesy's movements. And
then he alone decides the course of action for hia
submarire. Thus:; the successful submarine Captailn
is an outatanding leader: of high courage,; and ia



absolutely committed to the job at hand.
Commander Phil Higgina, Royal Navy

This artiats concept of how Albacore Park
will eventually look is 30 charming that it waa
felt it should be published herewlith. The
Albacore (55 569) is a part of the Port of
Fortssouth's Maritise Huseum -—— in Portamouth, KH.
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HSL 1986 AWARDS PEOORAM

The HSL and DCNO (Submarines) select five
fleet or fFleat aupport individuals for apecial
repognition at the anpual HSL Symposium,; held on
10 July 4in Washington, DC., There are three
categoriea of awards. The first category, ([ HSL
CHARLES A. LOCKWODD Award for Submarips
Profeasional Excallenca) ia awarded te a
commiassionsd officer, chief petty officer and pon=
commissioned officer (B or below) for
achievement, contribution, specific action op
consistent parforpance which beat exepplifies the
traditionel =pirit embodied by the Submarine
Foroa.

The awardees for this year were:
LCDR David W. Hearding, USH
USS GATO (SSN 615)

RMC{25) Benjamin D. King, USK
U558 STURGEON (35N 637)

MM1(35) William W. Scott, USN
U35 STONEWALL JACESON (SSEN A34)

The second award (HSL LEVERING SMITH Award
for Subsarine Support Achievement) is preasnted to
an individual for submarine support actions which
have moat ocontributed te furtherance of the spirit
of rfighting mettle of the Submarine Force.

The awardee this year was:
HMCM(55) John M. Maldonado. USH
Trident Refit Facility, Bangor

The third award (NSL FREDERICK B. WARDER
Award for Outstanding Achievement) recognizes a
apecific action, contribution or continuing
perforsance which moat poaitively influenced the
reputation, readiness or future well-being of the
Submarine Force.
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The awardea this year was:

TMC(SE) Michael J. Brown, USH
USS HADDOCE (55N 621)

There were 64 fleet nominees for this initial
H5L Awards Program. The selection of [inalista
waa done by the Office of the DCHNO (Submarines)
and approved by Ehe NEL. The preseantations were
pade by Admiral R. L. J. Long, USK(Ret.), NSL
Chairman of the Board of Directors.

Vice Admiral Levering Smith, USHN{Ret.), and
Rear Admiral "Freddie" Warder, USN(Ret.) were
preazent and assisted at the award ceremony. Theas
Five outatanding repreasntatives of the Navy
exemplify the oculstanding =en and wvomen associated
with todays Submarine Service and give all NSL
membera cause to further the aims of the HSL.

C I I N B B B B O B O O B BN O N O O N
" "
. MEMBERSHIF STATUS .
" .
¥ Lurrent - Last REVIEW - Xear ago *
" .
®  Active Duty T28 658 68 @
® Others 2094 1987 16gg @
* Life 62 60 By
" .
* Total 2920 2735 2519 °®
v #
. Non-Renewal Total -- 3BY .
. "
2 HAVE YOO GOTTEN 2 NEW MEMBERS FOR 19867 .
. "
LU R O O I B I O I I B B I

Circulation of this issue exceeds 5.000
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SUBHARINE PHOTOGRAFHS

The WNaval Submarine League has obtained
Some vary good oolored pletures of nuclear
submarines suitable for framing, We have one
glosay print that 1s an § x 10, and all others are
16 x 20+ wll of 35BNs. These photographs are
available free to NSL membera, The primary Iintent
of this program is to judicioualy diatribute the
photographs to locations where they will have a
reasonably large wviewing or to give them to
individuals or organizations in return for their
expreaaions of support. The photograph supply is
lipited bot their effective use and distribution
ia part of the mizscion of the MN3L. Additional
supplies will be obtained if & positive [eedback
is received, Contact Fat Lewis with your crdera.
P.O. Box 1146, Annandale, VA 22003, Or call
(703) 256-0B831,
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BACE ISSUE ORDER FORM

Many of our mesbers have requeated copiea of
previoua issues of THE SUBMARINE REVIEW. We have
made arrangements with our publisher to reprint
back issues, minisum run of 50 copiea per issue,
Unfortunately, the cost is high .... #10.00 per
copys but these books are unique, and very much in
demand . The [irat run of back issuwea has been
delivered to our office, and a few are still
available for purchase. If you are interested in
completing your library with all fssces of THE
SUBMARINE REVIEW to date, please indicate the
issues desired, and remit $10,.00 for each copy.

—Apr, 1983 __Jan. 1988 __Jan. 1985 __Jan. 1986
—July 1983 __Apr. 1988 __Apr. 1985 __Apr. 1986
_Oct. 1983 _ July 1984 __Jul. 1985

__Dot. 1984 _ Oet. 1985

Total remitted 3
Manber @ Date

Addreas
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THE SUBMARINE REVIEW ias a quarterly publication
of the Submarine Leagus. It is a forum for
discussion of submarine mattera. Not only are the
ideas of 4its members to be reflected in the
HEVIEW: but those of others as well, who are
intereated in submarines and submarining.

Articles for this publication will be accepted
on any subject. closely related to submarines
matters. Their Ilength should be & maxioum of
about 2500 words. The content of articles is of
firast Jdeportance in their aslection for the
REVIEW. ©Editipg of articles for clarity may be
pecessarys since important ideas should be readily
underatood by the readera of the REVIEH.

A $50.00 stipend will be paid for each major
grticle published. Although this is not a large
amount, 1t will help off=et the authors coat for
paper; pen and typing. Annually; three articles
gre selected [or special recognition and an
honorarium of up to $400.00 will be awarded to the
authors.

Articles should be submitted to the Editor,
¥W. J. Bube, 1310 MacBeth Street, MoLean, Vi 22102.
Discusaion of ideas for articles are encouraged,
phone: (703) 356-3503, after office hours.

Consenkts on artislea and brief discussion items
are welcomed to mske the SUBMARINE REVIEW &
dynemic reflection of the League's interest in
submarines.

The success of this magazrine is up to those
peraons who heve such a dediceted intereat 1n
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