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FEOH THE PRESIDENT

Hear ooincident with the arrival of this
issue of the REVIEW, a portion of the Navy'as
seplor submariners will be changing joba, While
this is not an earth shaking event, it is signifi-
gant in a few aspecta., The transition of the
submarine forcs to nuclear powesr was a difficult
affort, fraught with a multitede of factora none
of us will ever completely appreciate or ocompre-
hend, Most of ua accept thim and give oredit
where it 4is rightly dua., Admiral Kin MoKea'as
assignment, on relieving Admiral Rickovar, in our
estimation,; was a Heroulean task. How do you step
into a legend's shoea? How does one generate the
mystigue to motivate a buresucracy oontent in the
status quo on technicel, operationsl and human
issues? These and countless other guestions and
issues were part of the environment Kin faced and
had to meet head on each day. He was never reluc-
tant to speak out and state the issues as he saw
them. His pressntations at Naval Submarine League
funotions often gave us challenges to bring our
thinking proceases into step with reality, Those
ware not easy to accept nor neceasarily what one
wanta to hear, But it was neceasary to atate the
iasuve @and in many ways Kin served without
portfolio as our oconsclence. When all is said;
raflected wupon, and Judged in future years;, I
strongly believe that we will agrese that he did
magnificently. I know we haven't seen the last of
Eins nor would we want it that way. The Submarine
Force hasa too wsuch o offer this country to
allow him to espape his ascending role as elder.
Similerlys the N3L wmust grow to fulfill our
misaions. We lock forwerd to & longs close and
continued relationship with a fine American and
patriot.

It is the Navy's good fortune to have Brucse
DeMars available to atep inteo this patriarch's big
ahoes. Bruce has ably asaisted the NSL in our aix
yvears of exiatence. Significant new HSL ideas and



initiatives werse forsulated during his tepure in
tha Pentagon. Soma returned handsome dividands,
others may have generated none. But overall a
oourse was set; a mlssiopn accepted end & teanm
affort produced,. It ia with pride and antioipa-
tion that we look to the future with Bruce as a
H3L team mesbar,

I ask that we meke our appreciation known to
Ein and Bruce when you ses them in your travela.
Bravo Zulu to Ein and Bruce.

Finally, the NEL Submarips Documentary film
is gathering momentum. The soript ia finished,
interviews heve commenced and film is rolling in
the camera. Our funding goal of $525,000 needs
about $70,000 to keep me and Al EKelln ocut of jail,
Those mnembers associated with major ecorporations
please review the bidding to ses if your firm
oould bite off a chunk of the short-fall. Ample
oredit will be given to mll firms that contribute,
and these credit lines will be repeated in the
future edition= of the NSL FACT BOOK.

Shannon

P. 8. The NSL 1is expanding its asdministrative
ataff and ia accepting resumes for the position of
H3L Exacutive Director. The salary range is
negotiable and will be commensurate with executive
experience and background. 3Send corresondence to:
Haval Submparine League, Box 1186, Annandale, VA
22003, Attention: Search Committee,

LALL FOR VOLURTEERS
Headed - Marian the Likrarianl

Anyona with librery ekills or experience to
adviss the Navel Submerine Lesgue on the elemants
in eateblishing & central submarine orianted
library.



Remarks by Admiral C. A. H. Trost, 03N
Chief of Naval Cparations
COMSUBLANT Change of Command
17 August 1988

This 15 & great day for the submarine force.
And 1t provides a fitting and proper occasion Gto
reflect on our psplendid past, on the wery
satisfactory state of affairs in the present, and
on the axciting future.

The present is well represanted today -— just
take & look around st these superb ships and the
wonderful people who sail in them and oommand
them. Those of you whose memories go bmck that
far, recall that lesa than 35 yeara ago, our foroce
was 100 percent diesel eleotric. Those weres tough
phips == the best we had at the time -- End they
oould and did operate againat the enemy in any
onvironment, But the margins were much Finer than
today. Our skippera like Bart Bacon, [ the new
COMSUBLANT'e father) had to get in very close to
shoot; they had to attack at night or conatantly
wateh their batteries during daylight suboerged
approaches; for every action there was a trade-
off.

But look et where we are today. Like the
Nevy overall, the submarine force iz in great
shapa, It 1is operating at & high tespo. with
total professionaliss and with historlcoally high
levels of readiness and capability. Our subss-
rines can go anywhers undeteoted, and they ocan
stay on atation indefinitely. A lot of people
share in the cradit for today's succass, Some of
thez are standing beside me on thia ship, others
are wisible 1n thelr peat ranks all around you,
and one mpan, Vice Admiral Dan Cooper, whom we
honor in this ceremony, has played & particularly
important rola. I'1]l have more to say ebout Dan's
superb performance in & moment:; but for pows: think



of the total support: the inoredible inveatment in
training and material throughout the chain of
command that make ships like US5 HORFOLE and her
siaters such goling concerna.

How that lesves the Pubture, and what a
thrilling era that promisss to be, In my 39-plus
yoars of wedring a unifors, I can think of [ew
times when the future has exoited sc much
atteantion, not only in the submarine foroe, but
throughout the navy, It may be the approach of
the next millennium; it may be what is bappening
in the Soviet Union and the prospect that there
will perhaps bes fundamental changes in relation-
ships among the community of nationa; it may be
the tremendous explosion of new technology and the
anticipation that the navy in geperal, the subma-
rine forece in partioular; ia golng to depart from
the present plateaus and begin ope of its pericdio
adventurea acaling heretofore unknown beights of
capabality. Whatever the reason; "the future® has
become almoat & finite entity for our asbitions.
It seems much closer than the horizon, and there
bas been a tresendous activity alsed at capturing
all of ita remarkable potential.

What potential? Well, for submarines; the
potential that having become true submeraiblea,
with unparallsled advantages in covertness, mcbil-
ity, and eondurance, they would now turn those
advantages into perfect integration with the cther
capable platforma of the atriking fleet; and that,
increasingly wundetectable to poteptial adversar-
ies, they would become ipcreasingly esployable,
reaponsive, and capable 4in support of all the
warfighting miasions a fleet commander may have to
undertake,

Specifically, we asse & potential that
subparines could apply forward pressure against
virtually any aggressor -- pot just against itas
subsarines and surface ships, but against land or
gir saystems essentiasl to the offensive military



oparations on which its aggression would dapend.
Today: we |know that the potentlal of our
submarinas to undartake expanded missions in
strike mnd antl-air warfare deeply worries the
Soviet union. As Harshall Abkromeyev told us
during his visit to the United States last month,
the Soviet military consider the NATO pavies their
nusber ope military threat, They see themsalves
surrounded by the diastributed, offensive firepower
of highly capabla eireraft carriers and,
inoreasingly, by sea-based cruise missiles. In
the 1960a and 1970s, one of the primary elementa
of their atrategy was to attempt to mullify ths
striking power of our carriers through anti-
garrisr weapons ayatems 1ike the CHARLIE-class
submarine with the S5-H-T7 misaile. He have
countered that effort through supericrity in both
area and battle force ASW., And now we have made
their problem even barder through development of
the TOMAHAWE missile system capability that will
go to s=ea on pearly 200 surface and submarine
platforma. That worries them a lot. That really
does put them in a defensive frame of oind, no
matter ipn which direction their deoctrine goas,
that's deterrence working, and it's something we
must bea ocareful to protact.

In tha futurs, tha prospect that our
submarines and surface platforms will be able to
undertake new misaions, that the battle aphara
will be electromagnetiocally knit together from the
seabed to deep space, and that asubmarinea
themselves could be used to help reconstitute ocur
satallite aspace capability in the event of degra-
dation -- these thinga can only Aincrease the
uncertainties of potential sdversaries and thus
enhance cur own security.

Now all this will not happen in one magloal
night; of oourse. We won't wake up and find
ourselves living in an era called "the future,®
Our advantages will have te be won day by day,
step by step, just as they are being won today.



The recent highly succesaful operaticnal demon-
gtration of the MARE-48 advenced capabllity
torpedo, fired from almost directly under my feet
on this submarine, ls one example. The evolution=
ary prooess that took the S3N-688 olass and
improved-588 olass as far as it oould go, end that
then designed the 538-21 to incorporate ocapabili-
ties already proveo at ses, 18 another example,
The identification of a dedicated research and
devalopment submarine to maintain submarine tech-
nology on the leading esdge will be a third.

All tbese things don't mean that the problems
are solved. A lot more work needs to be done im
pitty-gritty areas; areas like produceability and
paintainability, which in turn depend on the
technical traipning and education of cur npation's
youth; areas like affordability, which depends in
part on the right national political will; and
areas like operabllity across the spectru=m of
hostile eovirooments, ©to make our platforms
superior to anything that can be brought to bear
against them; even seemingly mundane arsas like
alectropegnetio engineering need our oontinued
attention if our strength in the future is to be
real and not merely paroelved.

The threat is alsc improving. To meat thia
challenge; our submarines; armed with new sensora
and weapons, invested with pew mission responsi-
bilities, must mnevertheless continue to lead the
wiy in entisubmarine warfare; but s all scbhss-
rines become quister,; that gets tougher.

Still it is a bright future; & future limited
only by imagination and ambition.

Regardless of potential, however; the key to
success for any naval force is taking what you
have boday and making it work. And those are two
things that the submarine force Atlantic has done
supearbly. ind for that, msuch of the credit goes
to Vice Admiral Dan Cooper,



As COMSUBLANT, Dan Coopar has baan both the
administrative end the operational commander of 29
nuoclear-powered ballistio missile submarines, 54
mualear attack submaripes, one puolear research
submarine, ope diesel atteck submaripe, and 23
supporting surface ships. His responsibilities
have inocluded every aspect of thoss 108 shipa from
start to finish == from development end execution
of a constrained budget; to maintenance aupport at
every level from depot to ship's force to training
and tactical inmnovation; to geoatrategle planning
in the nationals NATO; and bi=-and tri- lateral
arenas; and finally, to the bottom line, succeas-
ful employment at sea. He has discharged all
responaibilities with absolute professionalism and
inspirational command leadership. He bas operated
his submarines in virtually every ooean environ-
ment, from undar the Arotic ice to the Drake
Passage. In the process he has saved millions of
dollars in mpainteanancea and oparating oosts by
doing things more efficlently. He's led the way
in proving submarine technology for tomorrow end
in the design and development of syastems beyond
tomorrow. He has inoulcated in his ocomsmand an
attitude of being war-ready at all times == the
obversa of pational political will, and just as
indispensable to deterrence. Finally. he's con-
tinued to place his emphasis on people, on person-
nel excellence; on challenging each sailor in his
command to do bBis or her best and beooma the besat.
And es we look toward tha future, we know that no
matter bow capable our systema beccme, good navy
people will continue to be the irreducible differ-
ence in our greatneas.

Pan, yours has been a superb tour in comsand.
How wo mesd wyou to head wp all our undsrsea
warfare progrizs to help make that future &
reality. Congratulations to you on outstanding
success moross the board.

Roger (Bacon), you too have been in the fore-
front of submarinae operationa. For nearly two



years you have halped to maintain the oredibility
of our deterresnce in that vital region on the
southerp flank of HATO, at a time when the navy's
operational regquiresents around the globe, and in
partioular in the Persisn Gulf, constrained our
abllity to operate in other theaters, Tou did =
graat job ms Commander Submarinea Mediterranean,
and it 1is in recognition of your abilities that
you now como to this, our moat important submarine
ocompand, I know it will be an exociting and
productive tour for you.

SUBHARINE WARFARE

Submarine werfare today holds little resem-
blance to that experienced in the past two major
wars of the twentieth century -- i.8., World Wars
I and II, This is startlingly evident when the
impact of puelear powered submarines and nuclear
warhead weapons are added to the character of sen
wars. In additions present submarine technologles
and submarinoe weapons along with the new technol-
ogy for supporting activities -- communications,
navigation, alrborne survelillance, oommand and
control, weto., =-- have developed such radically
improved efficliencies for submarins operations as
to preclude any aimple comparisons with past sub=
parina atrategies and tactica in conflicta.

Tha use of conventional submarines in war
today, as carried out by the diesel electrica
differa frem that sxperisnced in World War II in
considerable ways. Pressnt conventicnal subma-—
rinas can use far higher apeed submerged, can atay
fully submerged for many daya, ecan operate very
quistly for prolonged pericds of time and can use
long range "amart® weapons (both oruise misailes
and torpedoea) %o make acourate attacks on both
surface ships and submarines,

On the other band, nuolear submaripes,



whether strategic submarinoes (SSBENa) or attack
submarinea (which now encospass both SSNs and
350Ns; sinoce all can now utilize guided missiles
and should ba classified under the cne designation
of 83N) have oreated & revolution in submarine
warfars, Nugclear strategic submarines have
produced & pew role for submaripes -= that of
projecting a tremendous magnitude of weapon power
from the seas againat objectivea in the enemy's
homeland. While at the same time, nuclear attack
submarines have achieved & uniquely high potential
for effeotive submarine operations -- whioch should
make them the domipant force in sea warfare. At
the same time; oDuoclear subsarines have caused
antisubmarine operations to be a primary misaion
== with vary guiet nuclesrs independently Fighting
ooisy nuolears and the nolsy nuoclears ooabating
the quiet ones by uaing ocoordinated operaticns
with surface; air and other supporting units,

In general, even the ssallest navies with a
few conventional sobmarines npow have a ostrike
capabllity that can destroy the warships of a
greater naval power — while avolding air antisub-
sarine efferta by remaining covertly submerged.
They can thus effectively gain a degrea of sea
gontrol over 4 limited area of the occeans for =a
short perlod of time — sufficient to scarry out
limited missions. Such conventional aubsarinas as
wall as the large sophisticated cneas of major
naviea prelying on passive acoustica for detecting
enemy ships ocan conduct covert cperations until a
surprise attack is oconsumsated, Howawver; with
ships becoming significantly gquieter, the uss of
activa sonar for fire control can ba esxpeoted in
some tactical situations, Additicpally, reliance
on external sources for targeting information is
iporeasingly employed.

Fortunately, asince World War II there have
been several exasples of submarine operations
which 1lluminate the character of the submarine
warfare which might be seen today.



The sinking of the Argentine cruiser GEMERAL
BELGRANO by the British nuclear submarine
COMQUEROR == using pre-WHW II Mk VIII torpedoss -—-
in the Falkland Islanda War of 1982, demonatrated
a new dimenaion to sea warfare oreated by the
advent of the nuolear powered submarine. Though
the GENERAL BELGRAND was well ascorted by two
destroyers and was about to exit an axclusion
zope; the CONQUERCR was mble with the asaiatance
of external targeting sources to rapidly closa the
Argentine warships and ocarry out a surpriss,
optimum-positioned attack with thres torpedoes
which sank the BELGRANO. The great mobility and
aovertness of the nuoclear subzarins in & sea war
and its capability to capitalize quickly on a
suddenly disclosed opportunity while starting at a
considerable distance from its target, ashowed
totally mnew submarine ocapabilities f[or anti-
surface-ship engagements. Earlier; the frive
British nuclear submparines which were in the
Falkland Islends war-area at virtually ths oom-
mencement of the conflict, hed arrived undetected
by the Argentines from North Atlantie stations
over 6,000 miles gway. This demonstration of the
great high-aspeed submerged endurance of nuclear
Submarines and thelr ebility to quickly respond to
very distant war objectives, not only established
the practicality of submarine warfare on a world-
wide basis but also established the ublquitous
threat of submarines early in a oonflict. The
third of these saparas examples of submarines in
war warea the unsucoesaful attacks by the Argentine
diessl=-electric type 209 suboarine against Britiah
warshipa off the Falkland Ialands, They i1illus-
trated ftwo important pointa for today's sea war-
fare, 4i.e., that diesel-electric submarines with
their improved quiet submerged endurance cam ubi-
quitously make a large foroe of eoemy surface and
air ASW wunits expend an inordinate amount of
ordnance on false contacta. This showed the con-
tinved wiability of the conventional submarine in
war deapite the great advancea made 1in  ASW
technology ainoe Wi II.

10



There have alao been peacetime subsarine
motivitiea which resemble wartime operations and
give a pgood indication of how submarine spescial
operationa should it into actual conflict, Tha
astrateglc submarine deterrence patrols are 1in
pogan areas where their ballistic missiles oan
threaten an enemy's homeland and their present
mode of operations are likely to be duplicated in
War., Similarly, the oonbtimiing [orwvard=-ares
intelligence gathering submarine patrola reveal
the way this mission can be conducted in wartime.
Finally, Gthe conslderable activity of midget sub-
marinea in Swedish territorial wetera during this
decade presage en ilncreased activity of minisubma-
rinea in conflicta.

There are, today, 955 subparines (pot inolu-
ding the small midget submarinea) in the fleats of
42 or more countries —- over 60f of which are non-
nuclears, But &ll psubmarines ahould play a
dominant role in conflicts between the majer
povers of the world as well as between third power
countries. Significantly, the largest submaripe
fleat worldwide, that of the Sovieta -- with more
than one third of all the submarines in tha world
== is structured on the premise that submarines
are tha first line warshipa of today's navies,
with ballistic missile submarines felt to be the
controlling factor in faverably influencing the
cuteome of major land wars.

STRATEGIC SUBMARINES

Strategic nmuclear-armed submarines provide
the major threat to an enemy and the antisubsarine
warfare efforts against thea -— beat carried out
by attack subsarines --gomprisea a new kind of
submarine warfare, strategic ASW. Thia involves
two widely differing sodes of strategic subsarine
operations. On the one hand, the Allies strategic
submarines (inecluding 55Ns with wvery long range
nuclear-armed orulas m@missiles) will operate
independently 4in the vast reaches of the ooceans,

1



depending on their great covertneas and external
sources iptelligence to minimize enemy atrategic
ASW efforts. With lsunches of leas than a full
load of satrategic missiles 1ikely; and their
deteoction ma these rise above the sea expesoted,
the firing of a half salvo in only & few minutes
plus high speed svasion should take an SSBN ealear
of the firing area before an eoffective counter
attack by an enemy ocan be realized.

On the pother hand, the Sovist's [orce of
nolsier atrategio submarines (partioularly their
S3BNs) are expected to ba operated in "bastiona®
close to the Sovist homeland. The more than 000
n.mi. range of thedr ballistic missiles parmit
Sovist submarines to affeotively target atrategilo
objeotivea within the United States from thesa
havens. Tha protection of Soviet S3SBENs which
operate in oclose to home bastions, 4is provided by
firat &n escort from their bases, of warships
using aoctive asonar. Then a perimster of ASW
defensa around the bastions is likely, consisting
of diesel-alectric submaripes, mines, ocean-bed
detection systema, ASW airoraft and posaibly ASW
warships -- making it difficult for an enemy
attack submarine to penstrate into the bastion
pluas the probability that such havens might be on
the edge of the polar ice cap or even under it.
Fipallys, =-— If the bastlion was penetrated by an
enemy antisubmarine unit,; 1t would find the atra-
tegic submarine olosely supported by an attack
subsarine, with both operating at quiet low
speads.

This elaborate protestion of strateglc
subsarines is consistent with the prioritiss set
by the Soviets for their naval forces. Of firat
priority 4is the assurance of carrying out the
strategic nuclear-weapon missdlon. Oof next
priority is the ensuring of the survival -- during
gll levels of zea warfare from conventionel war to
gll-put puolear war = of the Soviet atrategio
submarines.



Strategic ASW 18 not oconsidered to be
deatabillizings causing an escalation to atrateglo
nuolear war, Hor 1s it believed that suoh ASW
aotlions promise much success for elther side in =
big war, The Iinherent survivability of U.S5.
strategic submarines due to thelir undetectabllity
by acocustic or noo-acoustic enesmy sesnscra ashould
reault in few losses over a long poeriod of war --
even Aif nuclear weapons are bedng uasd at pea.
Similarly; the beavy protection accorded the
Joviet strategic submarines ashould make their
attrition wery costly for ensmy S3Na. Howewver,
strategic ASW frees all sobaarines from the
constraint of having to identifly enesy submarines
before an attack. It also reduces the black-
pailing threat whioch such a forca-in-being eaxerts
over an onemy and offers some degree of damage
limiting. But atill, the coat of a major offen-
sive against the eneay's strategic subearines
eppears to be high for what say be gained.

5588 carrying 1600-mile nuolear-tipped land
attack cruise misailes must also be conaidered as
a part of strategic submarine warfare. Although
the range of such misailes limit enemy astrategic
objectives to mainly comstal ereas -- naval bases;
port installations; airfields eto. -- their des-
truction is usaful both to aid in ensuring control
of tha seas aa wall aa to detar tha escalation of
war to massive strategioc nuclear axchange,

ATTACK SUBMARINES

The latent capability of nuclear atiack
subasarines for winning battles at sea -- againat
even the strongest combination of warshipa -
peeds only a major conflict to prove itself. The
covert; highly maneuverable puclear submarine,
using lopng-range, large-warhead, programsed mis-
siles and torpedoes with acocurate terminal homing,
can use Lthe offepsiyve to attack with a maxipum
elament of gurprise, with weapons which can
EAneuver in their trajectories to provide =&

13



gsoncentration of force on a well-defended clearly
defined obipotive -- a target or group of targetsa.
(The underlined words comprise the well agreed
upon "principles of war", which nuclear submarines
anjoy with & high level of competence.)]  Addi-
tional "principlea of war® are esbodied in the
nuclear submarine's capability to ocontrol the
leapo of operaticna, to mass the battle efforts of
B group of submarines without having to be in
close proximity to each other, to use & caloulable
level of weapon power to acocomplish & mission with
an sconomy of force while producing a bonus shock
or disorienting effect on enesy defenses -- under
all-wepther conditions. And, with & high likeli-
hood of achieving decisive results in naval
engagesenta.

Today the "offensive™ is greatly favored over
& strong defenae for winning battlea, Teking the
offensive along with the surprise which modern
nuclear submarines can generate promises the
gaining of attack positions against merchant
ships, warships and submarines without alerting
their targeta until shortly befors weapon arrival,
53Ns can alac be massed for a surprise attack on a
grouping of targets -- a unigue new quality in saa
warfare.,

Additionally, 4in wusing long range "smart®
weapona, S3Ns have little need to "maneuver® to
produce a concentration of weapon power against
enemy shipa. Their programmed weapons supply the
tactical element of "mansuver® for effective
penetration of eneay defensas. (55BNs emphasize
pansuver of their MIEVas -- rather than platform
paneuver -— for mission succeaa).

The great "concentraticn of foroe®™ achievable
by several nuclear submarines acting in ooncert,
proyides a new level of destructicn never
contemplated for sea battles., This concentrating
of weapon force may also be seen in ooordinated
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submerged wolfpacks of submarines using long-range
Pamart™ torpedoea.

Consider the ™shook effect™ produced by
ruclear subsarine attacks, A battle group or
other grouping of ahipa, if hit by a considarable
nupber of missiles or torpedoes over & short
periocd of time, are likely to have their defensas
disintegrate and their command slesent disorient-
ed. Effective mop-up operations are then Llikely
to follow, producing a level of decisive aotion
never before experienced in sea wars.

A new kind of submarine warfare avolvea from
nuclear submarines (and possibly long-submerged
endurance conventionala) being able to fight under
the ice. Strategloc submarines oparating under the
ice cap and underwater transits from the Paolfie
and Atlanties including moves from Soviat Arctio
bases over to the Pacifioc will be subjsot to
subparine attacks, Submarines have shown the
capability to maneuver under the dangerous
downward projecting ice ridges and have proved the
operabllity of torpedoes under the ioa. Hanca,
submarine werfare in this environment is a reality
with mnew strategies probably involving the usa of
mines expected for fighting this type of war.

CONVENTIONAL SUBMARINES

Conventional subsarinesa {(excluding the mid-
gets) oomprising nearly two thirds of the total
submarines in the world's navies, have conaider-
able submerged mobility. 3till, technological
advenoes in acoustic and non-acoustic deteotion
systems; greatly Ilimit the conventional aubma-
rine's wusefulness in major sea wara, Theay are
usaful in barriers whers patrol area coverage need
not be great, in shallow wateras whersa ocoastal
features limit their target'a freedom of movement
and in areas close to forward basea whkers their
transits to station are of short duration. Their
long-range, terminal-homing weapons (cruise mis-
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ailes and torpedoes) and their inoreased submerged
sndurance make thea far more effective than WW IIX
subgparines 4in attacks againat wmerchant convoya,
independent ships and enemy submarines. Their
quietpeas may even cause nuclear submarinea to
blunder into a conventional's field of fire.

The appearance of short-range anti-eir
missiles on tha bridges of conventional submarines
presage a ocapability to drive ASW alroraft away
from close-in attacka.

Conventlonal submarines are expected to be
used axtensively in the minipg of oosan areas.
Laying wmines in reatrioted passages whioh enemy
submarines may transit, and mining of shallow
waters and entrances to overseas ports just ahead
of large movements of ships in or out of a port —
to ecounter minesweeping efforts -—— are an eaffec-
tive use of today's conventional submarines.
Additionelly, thelr attacks on ships in port areas
with standoff oruise missiles gdds a new dimension
to the threat they pose in sea warlare.

Of rfirst importance for today's conventiomal
submarines is thelr utilization in third power
conflicts, As avidenced by the Argentine 209'as
axperience with British ASW forces; the conven-
tiopal submarine coptinues to have a distinet
advantage over today's technologically Iimproved
surfece and air ASW forces. Henoe, in third power
wars of revolution, odvil war, eto., conventional
subparines are likely to be used in interdiction
of enemy shipping and enemy warshipa, along with
wining of epemy port arees. And; because of the
clandaatine nature of submarine warfare, it is
1ikely that the subzarines of other naviea which
have an interest in the outcome of such & war may
be ogovertly Iinterjected intc the oconflict --=
remaining unldentified, ams were the forelgn
subparines which were used 1n the Spanish Civil
War in 1936,
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Midget (or mini-submarine) operations are
being smphasized -- at least by the Soviets -= who
are using thkem for undervater delivery of Spetznaz
toaxs (teama used for sabotage, deatruotion of
shore facilities, intelligence gathering, ete.) to
anemy aoasts, Navies have developed means f[or
delivery by their big submarines of mini-puba to
shallow water areas, Accurate navigation inm thesa
pidgets allows them to move afficiently to their
target areas and carry out missions which in the
past have been fraught with great uncertainty and
high risk.

There are sadditional submarine activities
which should play lwportant rolea in submarine
warfars, Firat is surveillance, Submarines will
golleot information on potential enemy targets for
other submarines end fleat unita, They will do
beach reconnalssance for amphibious operations.
And they will be active in covert intelligenca
gathering missions. Subparines will &also be
gotive in slectronic warfars; using their alec-
tronic eguipment to: Jjam anemy radic tranamis-
sions; dinput spurious information into an enemy'a
communications; oountermeasura eanemy weapona Iin
their trajesotories; provide falss targeta; eto..
This form of submarine warfara mey poasibly becoma
more Jintense and important than other batter
recognized submarine activitiea. Haking an enemy
uncartain of his communications to hia atrategic
submarinea, for example, may be of oritical impor-
tanoce to political decisions involving escalation
to nuclear war. Similarly, the uss of aubmarioes
in anti-satellite warfare amy appear in near-term
warsa, Control of sea areas where satellites can
be deatroyed at launch or in thedir 1iniEial pasa
around the earth may become a nuelear asubmarine
mission.

Thea potential of pubmarines in sea wara seems

only partially recocgnized. Aftar the start of =&
conflict:; however; there should be an expanded and
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dominating wuse of submarines -- much es with the
gireralft carriers in World War II.
Fhoandix

JTHE FORWARD TO JANE'S FIGHTING SHIPS
J988-89

"We overestimated our intelligence.® At the
start of any campaign it is a military cliche that
an honeat commander will have to ademit that he was
inadequately informed sbout the enemy. The latest
to join this distinguished oompany is Admiral
(William J.) Crowe (Jr.), Chairman of the U.5.
Joint Chiefs of Staff; who mede his confession
last Septesber wher talking sbout the damage to
perchant shipping csused by Iranian mines laid
from an assoritpent of transport vessels, eand by
emall arss carried in the first patreel launches of
the Revolutiopary Guard. It isan't easy for those
aducated in the atmosphere of suparpower confron=
tation between ships and submarines of unimagin-
able firepower to teke seriocusly either horned
mines that lock as though they had escaped from
an exhibition of WWII memorabilia or men in open
boats with hand-held rocket launchera. We can be
sure that the admiral's advisers knew about the
mines and the small oraft. bot in the deluge of
information available they failed to isolate what
proved to be the post important elementa at the
start of the 0.3. Navy's involvement, and my guess
is that the mining expert was unable to make
himself heard above the roar of  SILEWORMS,
EXOCETS; and midget submarines.

Thea sams problem of too muoch inforsation, too
many ohoices, oconfronts almoat every aspect of
paval affairs, starting with equipment procuresant
and selesotion of weapon aystems and moving on
through oosmand and control and tactical data
handling. To find a path through this jungle you
nead experta, which means people with previous
sxparionce of all aspectsa of the partiocular prob-
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lem which you are trying to resolve, And yet so
much sesond-hand information is available thet men
of intelligence and goodwill who have no knowledge
of the sea still feel compatent to make judgementa
and aholces, bucyed up by the shesér wvaolume of
indisoriminate or "saleotive" evidence with which
they ocan be pressnted by the products of sodern
information technology. Tha trouble is, of
course, that many of the exparts are also people
with a vested interest in the preservation of the
atatus quo plus a little bit better and a little
bit more;, &0 providing & reedily available
rationale for those who wish to undermine or
supplant thelr Jjudgements in the competitive
struggle for budget priorities. But whereas there
may be justification for turning to indepandent
advice to balance special pleading, in the and it
is essential to trust the judgement of thosa who
have f[irst-hand knowledge of the environsant,
regardless of suspicions about their motives,
This sesma to me particularly important in mari-
time affairs whers the scale of events 1is &80
oasily distorted by focusing on small-acale maps,
To a goeneration brought up with the daily images
of satellite weather photography allied to the
certainty of being able to fly anywhare in the
world in & few hours, the whole paritime sceps is
a8 though viewed through the wrong end of & tele-
scope. The sea is still as vast as it was in tha
days of Ealeigh and Columbus because ships atill
move @mt n spesd which both of thoss two global
axplorers would have no difficulty in recognizing.
If you leave Portsmouth harbour (the English one
that is) and take the second turning on the right
g5 depicted on the TV weather map you Cinish up in
the Norweglan Sea; in reality you would be up the
ereek in Southampton Water leasa than 20 miles fFrom
your point of departurs. Perhaps to the pro=
feaaicnal sailor cne of the few satisfying aspects
of the Gulf war has been the education of at least
a section of the western media into the diffiecul-
tieas of identifying radar contaots in what is by
ceeanie atandards a tiny area of ses, Haval
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spokesman don't always help themselves in explain=
ing their time and space problems by talking sbout
barriers and choke pointa, Bottling up the Irish
sea to prevent submarine egress seems B COEDpAra-
tively simple business as an abstreot I1dea. AL
the porthern end there are just less than 15 miles
betwesn Scotland's Hull of Eintyre and Northern
Irelend's Rathlin Island; and yet such are the
sopnar oonditions 1n that streteh of water that
detecting a submarine by the moat modern of active
or passive acoustic devicea generated difficultiea
which by comparison make even the Ildentification
of the Pasdaran launch in the Culf & relatively
easy task, Much of the ill-informed comment on
the wvulnerability of shipa to shore=based air
attask could be countered by releasing a statisti-
gal analysis of the efforts needed by planners to
ansure that contact of any kind is made betwesn
ships and airoraft during sxercises aven quite
gloas to the airbase concerned; and a warship's
ability to lsunch "for axercisa®™ surface-to-
surface missiles againat lighthousss or other non-
offending bits of a ocoastline, to say nothing of
friendly and neutral shipping:; 18 resarkable even
whan not subjected to the stresa and fog of war.

Theare is both above and on the surface of the
saea today a hopeless imbalance betweosn the range
to which weapons will go and tha firing platform's
ability to be cartain of ita target,; hence Gtha
pressures for better third-party targeting,
improved IFF {identification equipment ({(well,
almost anything would be an improvement), more
computor-besed eutomation (as though this will
somehow alleviate the situation), and greater
compunications oompatibility between shipa of
different countries who may find themsalves being
a Egreater danger to each other than to the enemy.
In esn extremeé case, an axchangs between two
detached task group units might go like this:
"Hequest aend your helicopter to identify the
radar oonteact bearing due north range 30 milea
from me.® "0n my plot the contact 30 miles to the
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porth of you is me and my helicopter im at this
moment refuelling on your flight deck.®™ The
possibility exists that in war this exchange might
have been preceded by a misaile fired im panioe,
Such difficulties ought to be containable by
improved data-link capability whioh, with the need
to ocontrol aotive electronic emissiona, becomas
more end more important, but alr and surface-plot
compilation is subject to a range of human frail-
ties even in an environment free of electronio
countermeasures. If the theorists are corrsct, in
the future the task unit cossander described
earlier oould &8sk the all-seaing satellite to
identify his unresclved oontact, which 4is an
application of what is desoribed &as " real-time
targeting by satellite.® Such a thing is posaible
now under trial oconditions in carefully chosen
scenarios and within a benign electronic environ-
sent; but applied to the sandstorms of the Qulf,
the darkness of northern Norways the gale=lashed
Atlantic, or pajor ahipping routes anywhere in the
world, satellite targeting on demand is en arm-
chair fantasy believed in cnly by those who do not
know the sea or who have been so long away from 1t
that they have forgotten tha reality. Straying
into unknown territory myself, I would wventure
that leakproof balliastic missile dJdefences ocome
inte much the sama category of salf-Iintersated
soience Ciction. But, if by virtus of the size
of the ooean and the largest identification prob=
lem, and not least becauss of its own passive and
active defences, the modern well-run task force or
nir defence ship is pot as vulnerable to hostiles
long-range air attack as its detractors would like
to believe; there is lurking in the deptha a far
greater problem; apd that of oourse ia the
nuolear-powered attack submarine (SSH).

There is probably sore nonsense talked and
written; at every level of olessification from Top
Secret to the Mashinston Fost, about anti-
submarine warfare then any other military subject.
The major navies are under few i1llusiona about the
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powar of the puolear submarine, but a profitabla
anti-submarine ipdustry bas developed which i1a
dedicated to upderstating their deciaive potential
&8 ghip killers and trying to convince itself that
a2 a threat the S5SNH is containable, In spite of
the milliona of dollara apent on ecoustic
equipsent improvements in the last 20 years,; it is
no seoret that passive sonar detection rangea
which were always unreliable are now decreasing as
waell, and the laws of physics combined with the
structure and contents of the oceans have got
sotive sonar developmenta in 8 vise-like and
ahort-range grip. Very low frequency transmittera
have socme potential but mobility and fire control
complexities are always going to limit practical
application. HNon-acoustic devices are equally
flush with development funds and even leas
preductive in achieving anything like & guaranteed
aren search capability, Msanwhile, the weapon
delivery potential of these underwater cruisers
continues on A asteadily rising ocurve of improved
performance in payload, range, and lethality. As
they dive deeper and go faster and the hulls get
astronger, the difficulties of a sucoessful counter
attack are further compounded, 36 far, only one
38N has fired a shot in anger and the sinking of
the GENERAL BELGRAND effectively excluded a navy
with relatively unsophisticated anti-submarine
capabilities from the répainder of the Falklands
War, But supposing the Argentines had had three
or four 33Hs; would Britein with all ita anti-
submarins expertise have sent the task force in
the first place? And supposing Iran had & couple
of modern S55Hs ocut there in tha Indian Ooean,
would the U.3. battleships have been 50 readily
deployed? And i you can convince yoursell that
the answer to those two gquestions is still Pyes,"
how about taking a carrier attack group into the
Morwegian Sea in the face of 90 or 8o Soviet
nuclear attack submarinea?

HATD npavies subscribe to the prineiple of
layered defence against air attack., The [irst
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layer is to attack ths air bass, which like svery-
thing else that is static is genuimely vulnerable;
there are npo oerteinties in weapon aystema’
effectiveness, but now that the sarth's surfece
has been mapped from space with such accuraocy, and
firing platforms know precisely where they are
themselvea, the opea reslly easy target is the one
whose geographical coordinates can be punched into
the computer and no allowance needs to be made for
movement during weapon time of flight. That is
real wvulnerability because all the difficult fire

coptrol solution problems == search, detection,
classification, looalizetion, target moticn
analysis == don't exist. The fixed target

survives only if ita defences are better than the
attacker's weapons or it can quickly be repaired
after the attack. 30, having had a go at the air
basa, the aecond line of defence against air
attack is to use shore-based interceptor airoraft
on those rare occcasions when geography is in youp
favour and the airoraft oan be apared from other
tasks., Muooch more coat-effective in this role are
garriar=-based fixed-wing airoraft because the
mobile airfield can be positiocned to allow maximum
affective uae of precious Clight time, oontrol is
exercised at the scene of motion, and response ia
imeediate and not dependant upon unoertain long
lines of communication., The third line of defence
ia the area surface-to-air missile fired by the
apecialized air defence ship and furthar augmented
by the cloae=in hard=kill weapona such as
SEASPARROW and VULCAN PHALANX which are now fitted
in moat warships of corvette size and above,
Finally, there is the whole armoury of ao-called
soft=kill aystems =- including deception devices,
decoys, and jammersa -- which foroe the attacking
gircraft and its "intelligent®™ weapon to make
instant Jjudgements if the weapon is to Tind the
intended target, alweys supposing the airoraft has
Tirat arrived in the right area. In pummary, the
maritime air-defence business regquires ooordina-
tion, alertness in short bursts, and fast
reactions.
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By oontrast, the anti-submarine battla is
oonductad at a slowar and mora dalibarata tampo.
Onlike the eiroraft,; the submarine is indepandent
of its bass for weeks at & time and the use of
depot and support ships adds further mobility.
S0 although the shore base 1 still an attractive
and easy target; & pre-emptive surprise attack
would ba npecessary to oatch the  submerines
aloogside, In transit; the nuclear submarine is
pore 8t risk than at any other time because wmuch
off the deteotable rediated nolse is sugmented by
speed; and at the same time the submarine's own
sensors are dulled by flow nolme. MNonetheless tha
ooean is wvast; there is no underwater sensopr
resotely equivalent to radar, and the submarine
wishing to avoid deteotion can make the ocomplex
anvironmental water atructure work to ita
advantage. Then onoe on patrol the n#oclear
submarins oan wuse ita mobility and endurance to
search, detect, shadow, and attack at a time and a
place largely of its choosing against a defencea
lass alerted than will normally be the casa with
air attack.

And what about the effectiveness of ASW in
depth? Can the same attrition factors be expected
a8 in layered air defence? The trouble is that
nll mnti-submarine search systems depend on the
vagaries of sound propagation im & noisy and
unreliable medium. In the aarly days both passive
and aotive psopars relled upon nolse or echo
returna being =sbove amblent or background sea
levels. Tha f[irat Dbreakthrough was the
application of ocorrelation techniquea which
enabled selected broad-band frequency noise to be
recognized even though 1t was below amblent
levels. The principle was the same as that of the
human ear being able to detect someone speaking
its owner's name below the noise level of =&
orowded room. Then came narrow=-band frequency
analyais which allowed specially tumed receivera
to piek outy; foous, &End segnify individuml or
discrete socunds which at the bottom end of the
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frequancy spectrum Gtravel greater distancaes
through water the lower you desgend the frequency
ladder, By good fortune such nolses were ocommon
to the propulsion and suxiliary machlnery of the
early oclasses of nuolear subparines; as they are
to surface ships; but because the submarine cper-
ated alone, and often in deep-water channels,
conditions were better for the propagation of
nolee then in the surface layer or duct. That was
tha good news; the bad news waa that reception was
unreliasble; being affTected by such things as depth
of water, temperaturse, salinity., surface weather,
the target submarina's aspect and dapth, the
amount of machipery it was running, and in addi-
tion there bad o be an open or olear aooustic
path between Gtarget and sonar receiver; & path
which oould be interrupted by oiroumstance; for
instance shallow water or a nolay ship in the
vicinitys or by countermeasure devices. ¥hether
the passive sonar recelver is imstalled in another
submarine or GLowed behind & surface ship or
monitored from an alroraft or from shore; all
these difficulties apply and even when B detection
is achieved 1t provides only a single line of
bearing, and the lower the frequency, broadly
speaking, the leas accurate that bearing will be,
henca the need for leng hydrophone arraya,

The really bad newa is that all tha deteat-
able nolses can be virtoally eliminated by better
design and cperating technigues, so closing the
so-called pessive sonar window, and at the same
time jamming end deception devices are being
developad to disrupt further this already fragile
acousatle enviromment. There is atill some poten-
tial gain to be oade in isproving senaitivity
circuits and computerized target reccgnition
equipment and it seems probable that this may buy
a bit more time, Also, because the technoleogy
has been operating in conditions which need human
skills of a high order, it takes years to bulld up

oparator eaxpertiss and adequate training facili-
ties., To eaxpect to bs able to buy a towed sonar
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array and go out and detesct pso-called "polay®
muclear submarines is to misunderstand the nature
of the problem. The atate of the art amongst
thoss navieas with experience of low-Trequency
passive sopar equipment is that speotacular ranges
can be descnstrated as having been aochieved on
carefully selected cocasions, but even then datec-
tion, when it happens, is often not continuous and
may not &lways lead to attack criteria being
aocomplished; as the primary method of anti-
nuclear-submarine warfare the passive sonar has
nevar bean relisble, ita capabilitiaa ars
frequently and wilfully exaggerated, and for all
the efforts of modern technology the situation im
now steadily deteriorating.

Soy of the two primary threats to surfece
shipping, multiple air attacks can be contained if
the defence is adequately equipped and well
crganized, and in the worst cese of multiple raids
has ocerrier-borpe fighter eiroraft and an eotion
dats sutomation systes spproaching the capaclity of
the AEQIS systea. It elso helps the defence il
the sirbase can be disrupted, an option not exar-
oised in the last major cempaign at mea in the
South Atlantio in 1982, Thers can bea no such
confidenca in tha outcome of the underwater
battle, where ths nuclesar submarine's mobility and
atealth give it such a decisive advantage over
surface foroess, Of the other elements of the
maritime battle mone has the same obvicus poten-
tial for major impact ma &ir defence snd anti-
puclear submarine warfare; but all of them could
be decisive in some circumstancea. Mines have had
much publicity recently both im the CGulf and in
the Red Sea and can cause great inconvenience and
much loss of shipping. Futy, a3 with the disssl-
powared subsarine, which is a formideble type of
advanced mobile intelligent floating mine, there
is a requirement for cooperation by the target in
that it oust [irst go where the minefield has been
placed a0 making the mine a weapon prisarily of
defance and attrition rather than one of offence
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and initiative. Land attack cruise miasilesm and
dedicated amphiblous ships are key alements of the
Fahips against the land®™ strategy which forma part
of the armoury of any well-balanoed modarn fleat,
as is the whole range of logistic support vesasels.
It is reach, the ability to operate other than in
ocpastal sea denial, that separates the major
pavies from the others. In spite of the ocomplice-
tions generated by maritime strategists, and the
proliferation of soenaric=based operational
concepts whioch provide barmless esployment for
neval staffs all over the world, seapower in the
late 19808 remains fundamentally asbout the protec-
tien or disruption of economic and supply
shipping, whether as an end in itself or as an
adjunct to tha land baktle. This makes it
peculiarly idiosynoratic to individual nations
since not all will suffer evenly if shipping is
disrupted, It &lsc meapns that those depepdent
upon the sea cannot give up the unequal struggle
juat because defence of shipping has become more
difficult and expensive.

(THE SUBMARINE REVIEW 1is privileged to digest
portions of "The Foreward to Jane's Fighting
Shipa™ 1988-89, by special permission of the
sditor, CAPT Richard Sharps.]

Over the last five yeara, the previoualy
sustained high level of Soviet naval activity has
declined dramatically. Ships and aircraft operate
leaa {requently far from home fleet areas, in
fewar npumbera and over less distenoe than during
the 19708 to the present. Following two large-
acale Soviet npavael exercises in 1984 and 1985,
annual Soviet pavel exerolses; onoe a oontinual
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foous of official NATO intereat, did not recur in
1986, 1987 mor in 1988, COnly small-scale, unit-
level naval training events have been noted during
the last three years, these limited principally to
the in-area ses reglons within B few hundred miles
of Soviet neval bases. Even there, in tha
Barents Sea for example; Norweglian defense offi-
oisls report that Soviet navael operations are down
by 50% since 1985. Moreover, persansnt, out-of-
ares Soviet naval forces - - sguadrons deployed
since the 195603 in the Mediterranean and Arabian
Sgas == are observed to operate at relatively
lower lavels of asctivity thamn in the earlier
years,

HMeanwhile, Soviet naval bullding programs
appear to have had thelr delivery schedulas
stretoched out == apparently taking longer to
produce fewar ships, These building programs seem
toc be eanocountering technical difficulties in
delivering shipa. Submarine building programs,
which have run at & flat rate of producticn for
S3ENe over the past ten years, heve shown a
decrease in the rate of production of SSHa. Thua,
the BSoviet Union's growth of naval [orces npow
Elves evidenoe of heving been cut back to a leyel
conalderably less than axpected.

Explanations of the Soviet's unusual opera-
tiona phencména have been inconclusive. In 1987
the U0.5. Secretary of the Navy said that whatevar
the cause; "the net strategic result appears to be
a Soviet fleet positioning and training to counter
the 0.5, maritime atrategy." Horecover, in 1988
the editor of Jane's Fightipe Shipa discusaed the
poasibility that the Soviet Navy's reduced opera-
tions could indicate ominous preparationa to
vigorously attack NATD naval forces entering
Soviet home waters in the event of war, thua
requiring the Soviet Navy to concentrate and
train only in those areas.

The changed natura of Soviet naval cparations
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and of naval hardware programs is seemingly not
cgaused by a fear of the 0,5. forward maritime
strategy since the Sovieta appear not to regard it
as particularly threatening or innovative. HNor ia
the down turn in Soviet naval activity a
diplomatic gesture in support of the changed
Soviet arms control policies,

Rather;, the new nature of Soviet naval
readiness and force atructure 1s in keeping with
that of the other Sovist military sarviocea sinos
1985. It represente the new national eococnomia,
political and technological policies and practices
of the Soviet Union's government. Based on the
late 1985 reforsulation of the US5R's npational
sconomic plana for the peried 1986 through 1995 aa
well as economic and scientific forecasts through
2000 and 2005 respectively, thease new policies and
national plana were approved in March, 1986 by the
27th Congreasa of the Communist Party of the Soviet
Union., These are policies and planas based on
Elsancat (i.e., internal frankness in monitoring
and reporting the new plana' status and progresa)
and parestrolka {(i.e.; the reforzmation of organi-
gations and ways of going about the dally
busineasea of the USSR). In turn, these govern-
ment measures are aimed at realizing the time-
projected and defined goals of uskorepie (i.e..
the technological acceleration and sclentific
rejuvenation of the USSR) which, unlike the meana

of gloaspost and of perestrolks, 1s the end-game.

To achieve progresalvely the ends required at
three ocoritical points in time, 1995, 2000 and
2005; the Soviet Union has taken the extracrdinary
step of re-aligning its entire acience and techno-
logy rescurces by re-distributing ita sclepce and
technology rescurces from the 60/40 split which
characterized the fiftesn-year cutlook froama 1971 -
1985, to a new ratioc of 10/90 pertaining to the
outlook peried, 1986 - 2000, The long-term conse-
quences of depriving the pursuit of science in the
USSR in order to drive up sharply the achievements
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of technology are potentislly disastrous, But
the short-term results for technology can be as
dramatia, Moreover, the asotual distribution of
resouroes on the order of 35/65 seems a more
likely poasibility.

The way in which the five Soviet military
garvices, the Navy ineluded; are required to re-
structure their activities in order to aceelerate
technologioal force modernizations is to pay for
thosa modarnizations at tha npear-to-mid term
expansa of readipess and foroe atruocture.

But; sscrificing present military readineans
and foreoe structure in order to achisve
technologicel advancements is uncharacteristic of
tha Soviet Union even though they strongly
balieve in producing technologieal surprise, The
re-structuring of the Soviet defensa budget
resources over the peried, 1986 through 1995 (the
12th and 13th Five-Year Plana) is seemingly based
on & military strategy which is "defensive™ and
whioh carafully caloulates a low likelihood of war
over the period of the total plan pericd. Such a
strategy must, din practice, ensure the low proba-
bility of war by means of a series of substantial
diplomatic manesuvers and acocomplishments. This
limits tha development and deployment of armaments
and, importantly, the operations of military
foroes while lowering incentives to maintain high
military readiness and constantly renew force
structure. Such mDeasures, m@poreover; are time
phased to provide a payoff at a particular point
in futurs btime. It is by such a davice that the
politioal leadership of the U03SR gains the
cooperation of the military for a tomporary
reducing of force structure and readiness in ordar
that Gtechnological advancements will eventually
provide even more ocapable armed foroaa.

In fisoml year 1988, the operations and

maintenance (O0&M) component of the U.S. defense
budget (that part which funds military CEtraining
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and readiness) was 28.5% of the totsl defensa
budget and 8.2% of the total federal budget. For
the same year, the O&M equivalent component of the
U53R's defense budget was only 4.6% of the USSR'a
total national budget,; d1.e., s8lightly more than
hall of the U.5. oommitment to military readinsas.

Soviet military readiness during the pericd
1986 - 1995 4is apparently being resourced at half
the level of the United States in terma of nation-
al budgets. This means that the Soviet Navy ocan
not be expected to operate ms extensively aa it
has in the paat. It becomes a "technology de=
valopment Navy™ in contrast %o a previous
"readiness and force structure Navy.®

Operations at ses are not the only scene of
changs. The soquisition of mew ships, airoraft
and materisl as well es the rates of replacesents
of older hardware also have fallen off.

Geparal Secretary Corbechey stated that ship-
building mporma would remein unchenged for the
entire 12th Five-Year Plan (1986-1990).

For aach Plan the goales of readiness treining
have been definad. For tha 12th Five-Year Flan
Pproficiency trailning™ 1s the only goal; there ia
no rationele &s in the past for treining for
prolonged conventional war-fighting or theater
nuclear war-fighting or wars of national libera-
tion; &3 in previoua five-=year plans. In the
Soviat Havy there is now & reduction in individual
ship training while there is a new emphesia on
formation and fleet training in home arsas. This
iz not a hodge againat war nor part of & pew
coastal dafense strategy, but rather the result of
outs in readineas and hardware rescurces, Soviet
naval flag officera (captains first rank and
above) are being enjoined not to go to sea to
trein individual ship commandersa, but to go to sea
only to train thelr whole formation et onece in
order to econcmlige on labor and résources, Subsa-
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rine weapons drilla are being discouraged except
as they are conducted annually as "fitted into an
axerciss or a Jjolnt cruise by & rCormation of
ships. ™

Lonclusion

Indicationa are that in terms of the UDSSR'as
current pericd of economic and technologlcal
reformation, i.e., 1986 through 2000, the economic
and technological causes of Soviet naval conduct
as suggested in this paper, corresponda reasonably
well with reality. It is important to note the
reports over the last three yeara of unocustomary
Soviet naval behavior pertaining not only to
oparational behavior easential to readiness but
also to shipbullding and aystems acquisition
behavior, The pow uncertain technologles of
strateglic anti-submarine warfars, particularly
non-acoustic technologiea for detection and
tracking of submarines will have the opportunity
to mature into rellable capablilities.

The present emphasis on technologloal
acoeleration, wmeans that Soviet defanse RAD sust
become more distributed. The impediment to the
Soviets will be the diffioculties they encounter by
their quantitative orientaticn, while trying to
use qualitative messures by which to technologl-
pally evaluate change snd prograss.

In the near term, HATO should not bhave to
guard against technologieal surprise, though
attention ought to be parked for it in tha next
decada., It is necessary now to determine how
gpplied R&D and technologioal developments, which
now are being bought at the ocosts of readiness and
forca atructure, will re-shape and improve tha
Soviet Navy over the resainder of this century.

James T, Westwood
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MINITRUDERS

The hesitancy to embark on reyvolutionary, or
markedly different, submarine deaigna is readily
upderstandable, Economy of affort, satiasfaction
{more or leas) with the way thinga are going and
avoldanca of pisk, militate againat drasatiec
changes, But the fact is that, on the other side
of the ooin, we sust expect ohanges in anti-
submarine warfare whether we like it or mot; and,
although there is nothing yet to imply that the
océans are becoming transparent as some people
would bave us believe, it would be unwise Gto
reckon on the tactical balance between current
subparines -- blg S3Ks specifically — and ASH
units (including ASW submarines) remaining as it
is today.

It might be said thet the major naviea have
drifted inte a Cadillae philoscphy; and some
lesser navies are bent on following if" they can,
More raticnally, a nation like Indla pay feel that
the ascquisition of nuclear submaripes will make it
prohibitively expensive for & major power to
interfere in what India deems to be its private
lake. Canada seems to want a Cleet of S3Na [lor
both reascna.

Big subparines have been neceasitated by
powerful nuelear plants and a multiplieity ef
weapon systems, Designers have been unable to
peet wilde-ranging cperaticnal requirements with
smaller boats. Cenerally speaking; beaides being
able to carry a heavier and more wvaried weapon
load, & bigger subparine cen go faster and further
than a little one.

With subparines becoming gquieter on all
sides; and with pop-scouatic signatures probably
becoming more Importent, it seems that active
detection will tend pore and more to replace
pasaive pethods and make small subparines @Dore
attractive. Finding enemy submarines in broad
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areaa of the oceans is becoming inefficient using
pasaive means and bringing enemy submarines to
battle is increasingly more difficult.

A disintereated observer would say experience
ahowa that the beat place teo strike at an enemy
is at his base or as close teo it es possible. He
would propose that there are two reasopable places
to annihilate killer beea. They can either be
swatted while they buzz around a honeypot or they
can be deatroyed in thelr pest. The [irat method
is apt to be expensive both in honey and effort:
in terms of coat-alffectivensas it ia better to
kill them in their neat, He adds; by the way,
that anyone who tries to hit killer bees between
their neat and the honeypot will scon discover
that the attrition rate is low and the hunter is
gxposed to painful surprise [lank attacks Crom hia
quarry.

In submarine ASW, a3 in bee-hunting, Gthere
are twe reascnable places to seek and kill the
enemy; and neither are on hia underwater transit
routes where there are doubta about the succeas
rabte measured against own loases, The Cirst is in
g focal zone to which the enemy 4= attracted
feround a convoy, [leet or in a misaile=launching
area); the other; ia near to his base -- evan
inside it if practicable — before he is properly
underway. There is reason to think that maritipe
atrategy doea not envisage f[orward submerine
operations Gthat are quite s¢ far forward asz the
latter option == at least not againat the USSR,
It ia, presumably, unthinkable that 35Hz would
venture into the Kola cozplex although they might
very well lurk off petential enemy ports elsewhere
in the world. Moreover, the potential of SEHa is
largely waated in shallow or confined watera; and
we certainly can not imagine them penetrating
poerts or anchorages anywhere, ler, are even the
smallest current HNATO 35Ks  suitable for
buccaneering in the atyle of Werld War II midgeta
guch as X-craft.
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8o it looks es though very desirable under-
water opalaughts at, or close to, enezy bases --
other than with long-range missliles whose effec-
tiveness is problesmstical ageinst enemy submarines
in the process of deployment —— ere not B practi-
cal proposition with large submarines,

However; the picture chenges redically il we
take into acecount & revolutionary small design
subparine which, wvirtually unnoticed, has been
under development by the Italian company Maritalis
since the early 19708, -— and deservea urgent
consideration. Unfortunetely, the only expert
team fCrom outside Itely to display seriocus
interest was sent - not long ago -- by the
Pentagon. Eeactions elsewhere indicate that
nobody wants to rock either the ouclear boat or
tha new hybrids which are coming along in Cersany
and Sweden.

Signor G. G, Santi, the inventor of a totally
new integrated submarine system ressoned that =a
primary problem with submarine constructiocon was
finding space for a propulsion plant which would
give both high apeed and long endurance while
still affording plenty of room for weapon syatams,
Generally aspeaking, with traditional power ==
either diesel-electric or nuclear —— it 43 the
propulsion asystems (which would include batteries,
or a reactor, and 1its shislding) which has
initially dictated the size of 2 hull.

Alternatively stored chemical energy of the
right kind is perfeoctly capable of supplying an
ansercbic olosed=circult engine [opr practically
any dealred perforpance —— just so long as there
is sufficient storage apace. Santi, an advocate
of midget submarines and intent on reducing size
while achieving high performance, esked himself
how sufficient energy could be stored without
taking up an upndue amount of space and thereby
requiring a lerge hull. The elegant answer was to
use the hull itself.

aT



If the bull were constructed of circular
pipes welded together to lock rather like a
Hichelin Hen on his side; each torus could be used
for energy storage -- gaseous oxygen at 350 bar
was ochosen -— while diesel fuel could be carried
in tanks edther Ilnterpnally or externally. The
engine itself would be a ecompact closed-cycle
diesel; and its exhaust was also to be stored
rather than ejected to sea, thus avolding
difficulties resulting from back pressure at depth
while not leaving a detectable wake,

The net result was & wekeless end truly air-
independent submarine of modest size -- a midget
== with no need of a snorkel or & large battery
and an exceptionally large usable internal wvoluse
in proportion to its envelope displacement. In
fact, his first Fully operational midget, oom=
pleted in mid-1988, has eighty parcent internal
space free (for whatever) which compares with
twenty-five percent available in a comparable
plated bull with traditional propulsion.

By 1988 a closed-circuit gaseous oxygen/
diessl propulsion plant had run for some 25,000
houra underwater without problems; and, being to
all intenta and purpoass an ordinary dieasl
engine, it proved esasy to paintain with minimal
training for the eogineara, HNo shore infra-
structure was reguired other than an oXygen-
producing plant and a compreasor,

Meanwhile, a trial toroidal hull was
subjected to presaure testing in a tank. A normal
hull of steel of the same welght would have been
expected to show weakneas at the equivalent of 206
metres depth., The toroids however held up until;
eventually, one section caved in at the equivalent
of 1186 metres which is about what the Soviet ALFA
is able to withstand with an immensely expenaive
titanium hull.

The dismeter of the toroids, and tha
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thickneass of their setal (ordinary ateel) would be
dependent , naturally, on the energy storage
required, the size of the submarine being built
and its required diving depth. It seems that
relationships follow a conatant formula; and it is
oonsiderably sasier to build an ideal tear-drop or
ALBACORE shape =- by reducing toroidal ciroumfer-
encea succeasively from the cepter -= than it is
to bend thiok sheet metal in two planes.

The generic title given by Maritalia to
submarines built on theae linea ia gat, astanding
for gaseous gtorage foroidal; and gast boata can
comé in all sizes to suit. All would be complete-
ly independent of the atmcaphere,

The initial midget examined was a "Jgaty' ==
peaning that the toroid pipes are of three=inch
diapeter and the overall length is in the 9 metre
bracket. A scaled up larger mini-sub waa built at
100 tons standard diaplacement and 27 metres long.
The latter oralft are paturally, more capable of
distant offensive inshore operations than the
smaller which are prizarily intended for barbour-
penetration, mine-planting or as challengers to
enemy mini-subs; swlmmers and swimmer delivery
vehicles,

There is & wide variety of weapon systemsa [or
the 27 metre boat: options ingclude ground mines,
mine-delivery wehicles, torpedees (heavyweight or
lightweight]! together with active/passive sopar
and fire-control; and Commando vehicles, Attacks
on enesy ports and anchorages are entirely
leasible with any of these variants. The range of
the 27-petre midget, [ully submerged throughout
and garrylng two heavyweight torpedoes; is 2,000
n, miles at a Eranalt aspeed of eight knots: burst
speed 1is 25 knots and sustained top apeed is 16
knota., The entire Mediterranean and Adriatic are
within reach froo an Italian base, Obviously the
Eola, 4if that eéver becomes the target, 1is not
attainasble without a forward base —- but the base
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could be a ship or 'mother' submarine, The cost,
inocidentally of a 27 petre midget ia estimated at
around #$33 million plus #3.6 million for Fleasey
Hydra sopar.

However, tha prospect of plddlipg-sized
submarinea, &ach arsed with aix bow tubea and a
dozen of more réload weapons, may exclte more
interest, Iin scmeé quarters, than mini-suba. The
following perforsence can be confidently predicted
for a 2,800 tonne gst boat:

30 knotas plus - 3,000 n. miles
25 knots - 3,900 n. milen
23 knots - 4,600 n. miles
O knots - 27,000 n. miles
5 knota - 50,000 n. milea

These [igures, Iimpressive though they be, do
not equate with 33N high-speed endurance. Eye-
brows will undoubtedly be raised st Maritalia's
elaims; but there is no resson to doubt them i
midget performance; so far: is extrapolated.

Thua; from the evidence available; the size
problem has been aolved.

Gat radiated noise levels have not been
published but they are expected to be low. The
toroids puffle radiated noise in the same way as a
double hull; there is no noisy exhauvst ayatem
{becauss exhaust gases are astored); alrborne noise
is certainly very low and one=inch &thick aocund-
abaorbent oquilting lines the inside of a hull
around the angline apaosa,

Tha gat diesel-generators provide ample power
for all conceivable purposea including  high-
performance scnar; and a modeat battery is
availlable for ultra-guiekt periodsa. Hoise arising
from wvorticeas is lergely eliminated forward by
subatituting an Archimedian ram, nested amongat
the torpedo tubes, for forward hydroplanes in
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a 2800 tonne design. This inatantly changes dis-
placement at the bows to aschieve pitch or maintain
a level trim: it ia; in effect; =& stetic
bydroplana. i

Active sonar detectability is reduced by a U8
mm anechoie ooating applied in two layers of
strakea like a clinker-built boat: it would appear
that strakes are much less likely to drop off than
tiles,

In short, what is offered im a series of
excoptionally fast, powerful and hard-to-detect
little osubmarines which might be tersed
Minitruders.

Some disturbing questiona apring to mind.

What if Third World pavies, hitherto content
with Ffairly pedestrian submarinea, acquire an
affordable minitruder capability? What if Iran
had effective midgets inatead of the reputedly
unsatisfactory ecraft she has herself assesbled?
¥hat of maritime strategy for the major powaera if
Eat submarinea proliferate?

What indeadl It would surely be advisable
for the leading naviea to investigate gast poten=
tialities very carefully indeed for themselvea ==
and; if poasible, prevent Maritalia's designs
getting into the wrong hands.

Riohard Compton=Hall
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On May 10, 171940, massive HNazl forcea
invaded the Netherlanda, overrunning the neutral
nation within five days. Asong the few naval
units escaping undar fire to England wara 9 subma-
rines, joining 16 other Dutch submarines stationed
in thea HNetherlands East Indiea. Of these 2§
boats, 22 were capable of conducting war patrola
{in some cases after a major refit). Three addi-
tional submarines were made available by the Royal
Havy for cperation by Duteh crewsa. Over the next
Five years the 25 submarines of ths Hoyal
Netharlands Havy conducted 184 war patrolas im tha
Atlantioa, Mediterranean and Pacific submarine
campalgns, o¢arried ouwt BZ special missions, and
sank 82 confirmed enemy naval and merchant vessals
totalling 115,198 tons; 13 additional wvessels
totalling 86,952 tona were damaged. of tha 25
cparational boats, 12 were lost with 255 man.

The Dutch submarines wera aturdy boata with
such innovative features as tha first soorkels,
traversing torpedo tubaes, and dry 40mm gun mounts,
The O=clasa were designed for North Sea servics,
gnd the K-class for defense of Gthe Netherlanda
East Indies; but after the early 19308 the O
deaignation wes used for all submarines. Dutch
naval strategists believed that a powerful wunder-
saea f[orce sade soconomic sense for a smaller naval
powar. The Netherlands Subsarine Service was
well-eguipped, and sanned by professionals with a
centuries-old naval tradition and a msagnificent
fighting spirit.

Operations in the Eurcpean Theater

Duteh boats based principally 4in Dundes
fought wunder British control from Gibraltar to
North Cape. They protected convoys againat =ajor
enesy surface ralders, landed agenta on enemy-held
beaches, carried out other intelligence miasaions,
and joined Royal Navy submarines in futile
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attempts to intercept high-speed Oerman warships.
Ho demage was inflicted on enemy shipa in thesa
patrols, and O-13 and 0-22 were lost with 83 men
in Gerpan mipefields off the Korwegian coast.

In the Mediterranean, Tyrrhenian and Aegean
Seas, Dutch subsariners achieved greater tactical
success, interdicting vulpoerable Axis supply lines
with gun and torpedo mttacka. Initial problems
encountered in firing British torpedoss from
Duteh tubesa ware quickly analyzed and fixed by the
orews themaelves; supported by H.H.S5. HMAIDSTONE at
Gibraltar. Enezy vessels destroyed included two
gubmarinea: 0=-95 east of Gibraltar by 0-21, and
the Italian HALACHITE off Coraica by DOLPHIN.
Before she epcountered DOLPHIN:, the weteran
HALACHITE had sailed more than 29,000 milea in 36
war patrols. After Italy surrendered, DOLPHIN
intercepted the subparine CORRIDONE off Corslca on
Septesber O, 1943, The Italian boat was not
flying the prescribed surrender signal, =o BOLPHIN
was susplolous, but reluctant to sink her alfter
the ermistiocs. Invoking a time-hopnored Mediterra-
nean naval teotic, DOLPHIN skillfully rammed the
CORRIDONE aft to dissble her stern planes, neatly
putting her out of action. With 2 other enesy
warships damaged and 10 vessels sunk, DOLPHIN waa
ong of the Allied aoss of the Mediterranean. In
that campaign 4 Dutoh boats in 26 war patrols sank
20 vessels totalling 59,352 tons, without suffar-

ing & loas.
Operations in the Southwest Pacifio Theater

When news arrived of the Jepanese sir atrike
againat Pearl Harbor on Decesmber 7, 1941, seven
Dutch submarines on patrol soved raplidly to
intercept anticipated invaaion f[lesats driving
southward toward Singapore and Java. The Alliad
submarine coampalgn against Japanese supply lines
waas launched four days later in the Gulf of Siam
when E-XII sank the freighter TORD MARD (1932
tona) anchored off Keta Bharu, and on the
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following day sank the tanker TAIZAN MARU (3525
tons), ©-10 in & brilliant night attack in shal-
low water off Sungel Fatanli on December 12th
torpedoed and damaged the transportas TOSAN MARYU
(8666 tons), BSAKURA MARU (7170 tona), ASOSAN MARU
(8812 tons) and AYATA MARU (9TBB tona). Thres
daya later 0-16 was loat in & newly-laid enemy
minefield; which may also have claimed EK-IVII,
E=-XIV struck invasion forces off Euching, Sarawak,
on Decepber 2Tth, ainking the big tranaporta
EKATORI MARU (9848 tons) and HIYOSHI (or HIE) MARU
(4943 tona), and damaging HOKAT MARU (8416 tona)
and NICHIRAN MARU (6503 tons). On January 10th
0-19 sank the transport AKITA MARD (3817 tons) in
the Gulf of Siam.

Warshipa were also attacked with deatermina-
tion. ©On the night of Deceaber 19th 0-20 was lost
in a sapirited gun and torpedo battlsa with
dastroyera in the Oulf of Siam; next morning 32
survivora weare pilcked up by the Japanese, Har
losa was avenged on December 24th by E=XVI in &
bold attack on the 1940-ton destroyer H.I.J.M.5
SAGIRI, which betcase Lhe Firat of 50 Japanesa
deatroyers, deatroyer escorta and torpedo boats to
be aunk by Allied submarines in World War II, To
put this into context, the first of the 48 sunk by
b.5. submarinea was ths 1900-ton deatroyver
NATSUSHIO, torpedoed by the US55 5-37 (LT James C.
Dempaey) in & night surface sction off Makassar
City on February B, 1942.

Thase initial battles demonatrated the high
degree of combat readiness of the intrepld Dutch
submariners, and their worth as comrades in arma.
Thelr effectiveness wasa a8 welcome contrast to the
ineflffectual efforts of other Allied forces in the
opening weeks of the Pacific war.

Although the Dutch undersea corsairs harried
enezy 8ea lanes with akill and determination,
their handful of boats could not bleak the
overvhelming Iinvasion forces. HNor could the 29



submaripea of the 0.5, Asiatic Fleet prevent Gthe
fall of the Philippines. On Decesber 25th, 1941,
Manilas was declared an open olty and evacuated by
U.8. forces; Hong Kong fall the seme day. On
February 15, 1942, Singepore surrendered, and the
Hetherlands Esst Indies wes overwhelmed in early
March. Tha battersd Dubtch submarine foroe
retreated with Allled boets to Western Australias
and Ceylon to continue the Cight. From submarine
bases at Fremantle and Colombo they fought beside
American and British subperiners for the reast of
the war,

Many exanples of aggroessive Dutoh war patrols
pould be gited, A determipned submerged sttack on
& 8lx-ship enemy coovoy in shallow waters near
Fenang by 0-23 deponstrated the wutility of
traversing torpedo tubes, which could be swung for
broadaide shots to port or astarboard from their
legation in the superatructure forward of tha
ponning tower. Avolding an essort, 0-23 fired her
leat 2 forward torpedosa at the leading MARU from
1000 yards, but the first torpedo hit bottom with
8 devastating explosion. 0=23 was severely shaken
up, and & buge coluemn of water and mud soared
akyward to alert the convoy, With his traversing
tubes already trained 90" to ports Ceptein
Valkenburg ooolly fired them at the second ship as
ha awung the boat to starboard; oontinuing his
awing to Cire two stern torpedoes as they cazme to
bear on the fourth ship. Three solid hits sank
the passenger-cargo shipa ZENYO MARU (6411 tonsa)
and OHIO MARU (5893 toms). On her next patrol in
the same area, O0-23 sank SHINYU MARU (4621 tona)
and barely missed & second ship in the convey -—-
but the miss turned out to be providentisl when
intelligence discovered that the surviving HMARD
was bound for a Burmesa prison camp with 1700
Duteh prisoners in her holda,

An inoident im the Java Sea illustrated Dutch

chivalry. ZWAARDVISCH departed Fremantle on
Septembar 7, 1944, for her fourth war patrol. On
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ODotober 6Gth she sank the unescorted U=-168 (1140
tona) with three torpedo hits -— two of which were
duds. Twenty-seven German survivors were [ished
from the water, after which three officers and &
badly wounded sallor were stowed below and the
rest transferred safely to a nearby [ishing
vassel, But chivalry did not interfere with
aggressiveness: in the same patrol ZWAARDVISCH
sank KEATYOD MARU (143 tons) with gunfire, and on
Ootober 17th torpedoed twe Japaneaa minalayera,
sinking ITSUEUSHIMA (2330 tons) and severely
damaging WAKATAEA (1990 tons) -- an outatanding
patrol.

With intimate local knowledge of tha East
Indian Archipelago and its peoples the Dutch boata
werea adept at landing nmissions, minelaying, and
olandestine inshore operations. In 84 war patrols
in the Southwest Facific and Indian Oceans, the
Dutech  submarine force completed 50 2 special
missions and sank 22 enemy ships totalling 55,845
tona, ©f the 1T Netherlands submarines operating
in the Pacific campaign: 9 were lost with 136 men.

The combat record of the Dutch sub=arinars in
World War II, and the price they paid for their
valor; are summarized in this table:

ACYAL NETHERLANDS SUBMARINE SERVICE 1M W VAR 11
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Totsl Suak & Dameged ] IMEAE0T)  MUTINN)  SEA1158)
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Parhaps ths best professional commentary on
pur Dutch submarine allies in the Pacific War was
made by the late Viee Admiral Charles A. Lookwood,
0.5, Bavy, In a letter published in Veartig Jaren
Onderzee=Dienst, he declared:

"We remember the hoapitality and assistance
rendered by the Royal Netherlanda Submarine
Sarvice at Soerabaja when our submarines werae
forced out of tha Philippines and based
temporarily abt that place sarly in 1942, We
can never forget the valiant fighting spirit
axhibited by FRoyal Hetherlands submarines
during the resainder of the war in our opera-
tions through the Halay Barrier from south-
weat Australis, and their full cooperation
with our own submarine servioe.®

A fine tribute indesd, from a great Submarine
Admiral to a gallant Submarine Service.
Thoaas 0. Paine

Thea Paoples Republic of China (PRC) entered
the nuolear-powered submarine field in the 1970a
with the introcduction of the HAN nuclear-powared
attack submarine, In 1981, the PRC introduced the
XIA puclear-powered ballistic misalle submarine.
The HAN 33N deaign appeara to be based on the 0.5,
ALBACORE diesel-electric submarine design, while
the XIA BS5S5BEN deaign seems to be based on the
Soviet YANKEE, or U.3. GEORGE WASHIRGTCN SSBH
design.

At sea photography indicates that both
submarines are of double-hull construction, It ia
significant that the PRC choss to build double-
hull nmuelear-powered submarines, rather than
follow the West's lead and build single-hull
nuclear-powerad submarines. Other PRC submarines,
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such as the Soviet deaigned ROMED diesel-electric
subparine and the Soviet designed and built GOLF
diesal-alectriec ballistic missile submarine are
alsc of double-bull constructionm.

A review of PRC submarine design literature
indicates that PRC naval architects embrace the
Soviet concepts of submarine combat surviveblility.
This is not surprising since the Soviet Union had
an early and apparently profound influence on PRC
submarine programs, PRC. submarine deslgn litera-
ture strongly suggesats that the HAN 35N and XIA
S35BN inocorporate post-attack combat survivability
similar to those bullt into Sovliet submarines.

Below ere several quotations (along with the
author's oommenta) extracted from a PRC book
titled PFFundamental Knowledge of Subsarines,?
whish 1llustrate Chiness subparine combat surviva-

bility philosophy.

In a discussicn of poat-attack combat
survivability or what the PRC naval architecta
call the "Maintepance of Combat and Mobility of
Subparine After Being Attacked,"™ Safety Radius ia
defined as: "... the sbortest distance from the
center of an explogsion of an enti-submarine weapon
to the submarine body and its equipment sc that
the explosion effects will oot harm the main
combat ocapacities defined by tactical technical
requirements.” Note that this definition ocorras-
ponds to the Western definition of "safe satandoff
ranga” and the Soviet definition of "safe radius.™
FRC naval architects, msoreover; atete thet a
weapons survivablility desdgn oriteria is ocoo-
aidered during the wvery early asteges of &
subzarine design.

Dangar Eadius or Critioal Redius is defined
as: ".,. the shortest distance from the centar of
axplosion of an anti-submarine weapon at which the
damage inflicted wuponm the asubmarine body,
machinery and crew causes the submarine to loss

48



ita combat capacity, but the submarine can still
float on the surface.m This definition
corresponds to the (ourrently in vogue) Wastern
definition of "mission kill.®™ In this case, the
submarine cannot remain submerged because
personnel are injured, eguipment is serliously
damaged (abook, fire, flooding), and the preasure
hull is damaged (dented, ruptured, or with a hull
penatration). According to the Chineae, Pthe
safety radius and danger (or critical) radius are
the major specifications concerning the resistance
of & submarine to anti-subparine weaapona.
Improvements of the submarine's resistance Gto
axploaion of anti-submarine weapons means
shortening the safety radius and danger radius.®
This suggests a requiresent to improve post-attack
survivability by Aincreasing hull strength and
equipment shock hardening, and improving damage
control.

Some further guidance is supplied:
EStructural strength and rigidity of the submarine
body, the danger radius of a nueclear explosion
should be used as the basis of ealeculation. and
the structural strength of the asubmarine body
should be near the value required by the para-
meters of the danger radius.™ This is a wvery
important point. PRC submarine designers believe
that a pressure hull should be designed to with-
stand both hydrostatic loading and dynamie (i.e.,
underwater explosaion) loading. Apparently, dyDa-
mic loading eriteria "drives™ PRC pressure hull
deaign. Dynamie loading criteria is very probably
based on underwater nuclear weapon  effect
parameters.

Subparine Survivability is defined as the:
P.ss B8bllity to meintain comsbat force and cruising
performance during both daily (peacetime) duty
pavigation and combab tasks.® Then the two types
of subparine survivability are discussed. Dally
(Pempetime) Survivability is "... the submarine's
ability fto ocarry out normal operetions under
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unfavorable patural conditlions, such as sway
caused by wind and waves, vibration, oorroaion,
and operational abrasion of mechanical parte,
Daily (Peacetime) survivability ia guaranteed by
the performance of the wvaricus parts of the subma-
ripe.® And, Combat Survivabllity 1a "... the sub-
marine's ability te protect itself from sariocus
damage in performing combat dutiea,®

In a discusaion of measures to lmprove subma-
rine survivability, the following quotea are of
intaraat: nTactical and technical measurea (to
improve submarine survivability) inelude improve-
ments in the submarine's concealability, mobility,
seaworthiness, unsinkability, defensas, ato, In
addition, the abllity of the technical equipment
itselfl to survive is also extremely important and
can influence the manlfestatlon of the total sub-
garine perforpance, Therefore; loprovesents of
the survivebility of equipment most be taken into
consideration in the deaign and type-selection
phase of the submarine. The basic regulation ia
that the function of any piece of equipment, under
norsal conditions, should be able to be taken over
by at least two (other) meana.®™ Note that PRC
submarine designera and naval personnel believe
that "survivability"™ includes both pre-hit (i.e..
atealth, concealability, mobility, delfense) and
post=hit survivability (i.e., ashock hardening,
aysten redundancy, unainkabilityl).

A discussion on the lmportance of & corew
during damage control has this guote: REurvivae-
bility of & subparine glso dependas on the
subjective initiative of its orew, Under existing
conditicns, the orew'a efforts in repair work and
peacetime maintenance ocan strengthen the subma-
rina's survivability."® Isportantly, a survivable
submarine deaign provides tha crew with a
framework of options to counter a oasualty, but
improper ecrew response or faulty equipment can
quickly turn an otherwias survivable scvboarine
intc a ocrushed heap of matal.
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A discussion of watertight compartments says:
"To improve the submarine's survivability. protect
grevmen's lives and save them from wreckage,
sevaral watertight oompartmenta inside the
pressure hull also have the funotion of lifesaving
compartmsants ,... the lifesaving depth for the
lifesaving compartment{s) depends on the presaura
strength of its oross (transverae) bulkheads.
This depth should b& 1in acocordance with the
operating depth of the submerine. However; due to
the limitations of structurel weight and
arrangement dimenaionss, the strength of the ocrosa
(transverae) bulkheada is usually lesa than that
of the pressure hull.® Hence; sultiple watertight
compartments are Iinstslled into all PRC subma-
rinea. Several oompartments are designated aa
refuge compartzents. Bulkhead welght and wvolume
problems have apparently forced design compro-
miases; such as tesat depth vice oollapse depth
rated bulkheads,

As for Underwater {Submerged) Unsinkability:
"As with surfaced unsinkability, when a pressura
bulkhead (compartment) and one or two of tha
adjacent main pressure ballast tanka (MBTa) ara
dasaged and water enters, the submarine will still
be able to dive, surface and navigate underwater.
Modarn submarines, however, may not be able Gto
navigate underwvater even vhen only one of the
praassure compartments is damaged (flooded). There-
fere, what we call the underwater unsinkability
refers to the ability of the submarine, when onse
of tha preasure compartments and the two maln
presaure ballast tanks adjescent to it are Floocded,
to use compressed alr to blow water out of the
undamaged main pressure ballast tanks to allow tha
submarine to surface automatically at a alight
vertical angle. "In theory., submerged operations
with flooding in one compartment is possible ...
but double=hull and multiple compartment subma-
rines have a smaller degree of submerged unaink-
ability than optimum requirements might suggest™,
PRC npaval architects are not quite as optimistic
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about the submerged unainkebility [eaturea of
their submarines as Soylet npnaval architeols
apparently are,

Jobn Engelhardt

DISCUIIIONS

EENETRATING A MINEFIELD

The modern American 353N, tha spearpoint of
the pation's HMHaritime Strategys, is sis=ply too
valuable to be operated where mines ocan cbtain an
easy kill, The best in anecholo ocoatings, towed
array sopers or digital fire control systems are
belpless against & well-placed rocket-propalled
rising mine. An effective mine detection and
neutralization system is needed il cur submarines
are to continue to sall through  hoatile
minsfislds. Cur expensive and complex submarines
oannot be used to fulfill the Mineman's propheocy
that "Every ship can be a minesweeper =-- onoal®

Currant hill-mounted submarine active sonars
ara desigoed to deteoct ships and Arotic ice and
not such s=mall shapes as mines and their
aaapaiated cables. Yet tothered underwater ssarch
vehicles which can de the job are available now
for syrface minahunter oraft end shoold ba
modified for submarine wuse. Suoh  tethered
vehiclea are in the Navy's newest minesweaper; the
AVENGER. The depths of the oosans have pot
hinderad the development of Gtethered asarch
vehioles either. The submeraible ALVIN ocperated a
camera-carrying vehicle that explored the interior
of the 5.5, TITANIC in depths of over Z miles,

A tethered vehicle suitable for minehunting
neads to be developed for combatant submarine use.
One such wehicle is torpedo-sized and would
oparate from an cpen torpedo tube. It would swim
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out of the tube and search in front of the mother
submarine for either moored or bottom minea. The
vehicla ia self-propelled using long=-lived
batteries and has today's proven torpedo and
battery technology. A fiber-optic tether would
connect the mother submarine and wvehicle to carry
aensor and control aignala. Mine detection
sensors include high resplution side-scanning
sopara, high intenaity lights, low-level light TV
cameras and sagnetic gradiometers, A wvehlcle
search apeed of 10 knots allows the mother subma-
rine to safely transit a minefield at 5 knota
through the swept wake of her tethered wehigle,
Mine mneutralization f[eatures such as explosive
pable oubtters end ssmall demolition chargea could
alap be inoorporated inte auch a vehicle if mine
destruction in addition to mine avolidance was
denired,

Depleyment from a torpedo tube is vital to
allow this aystem to be used by any submarine
without expensive hull modifications. The vehicle
would be stored on a weapona akid until nesded and
then losded 4into a torpedo tube f{or operationa.
Torpedo tube breech door electrical penetrations
would be used to provide electrical power to tube-
mounted support equipment and the breech deoor
torpedo pguidance wire fitbking would pass the
fiber-optioc link into the ship. The vehicle swims
cut of the tube and the purzzle door remains open
to conneot the tether to the vehicle, The tether
eould either be deployed from both the vehicle and
torpedo tube aimultanecusly to prevent any motion
through the weter; or a high-strength fiber tether
ba developed to withastand the water drag forceas.
A one-pan vehicle control and display conscle
would be Inatalled wherever convenient in the
submarins. Any mine looation information would
then be pasaed to Control  waing existing
communieation cirouits. Tecohnical problems on how
to deploy and retrieve the tetherad vehicle may be
difficult, but not Iinsursountable, Such a
torpedo-aized minshunting wehicle is an object
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eanily bandled onboard existing submarines without
oostly modifications.

The threat to our submarines from mines will
continue to grow as smarter mines are developed.
It is time now to develop the smart submarine
anti-mine system. The loss of one woapon atowege
poaition, for the aystem described above, would be
worth the inorease in operational flexibility to
Eo "In Harm's Way"™ through minefields, in relative
safety.

LCDR Robert C. Barnes

SDENTIFICATION: COOPERATIVE EFFORT

As we returped to Fearl on the surface in WW
II; we sorambled to pop the bridge identificaticn
flare as a B-24 dropped out of the overcast headad
directly toward us with bomb=bay doors open. Heo
passed over at about 100 feet. It was difficult
for him to identify us even with our distinotive
pubmarine shape and flying stara and atripes.

The recent tragic downing of a pasasnger jet
by VINCENNES might have beesn avoided had the jet
proparly ahown IFF to the crulser's radar, By
showing an ambiguous double IFF, the Jet had
evidently railsd adequately to ocooperate. Those
in air warfare and anti-gir warfare have at least
provided the technical means for a potential
target to coopearate in identiflcation.

In WWII we in submarines in the Pacific had
& minor problem in this respect. We went in close
enough to ses the target in most cases; and
without a red cress it was fair ga=e on the basis
of geographical position.

The consequences of error in the sinking of

shipa can be enorpous, The LUSITANIA sinking in
WWII had a lot to do with getting the U.S8. into
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the war. It was a mistake in policy rather than
identification, but the result can be the same
next tima,

With longer ranged weapons and possibly more
complex political situations of the future, we may
in thea next fracas produce much more traglc
results unless we somehow come up with better
peans of ldentification of shipa within riring
ranga, We may not have sufficient knowledge of the
routing of thousands of ships to safely do tha
lopg range job.

Sonar clasaification of warships may prove
adequate but even this seems doubtful as a
potential enemy provides his ships to possible
nevtrals. The use of oooperating friendly air to
make wvisual identification can do msuch but is
limited by a wvarlety of factors. The use of
submarine launched resotely-piloted aircralft ahows
much promise but it too faces limitations.

It would seem in the interest of the
submarine community to develop for those ships
whioh do not desire to be targets, fthe technical
devices by which they can indicate thelr friendly
character. It might be an electronic redioc signal
for receptlon through the air or 8 sonioc signal
received through the water, or & combination.

We submariners will have the degree of
control over an identification aystem conaistent
with the Etruat we put in it. The asystem muat
contain characteristics which make it undeairable
for use by enemies &3 & ruse, It might, for
example, wvastly inocrease the detectability of the
uaing ahip. Or; it might severely interfere with
the enemy ship's detection gear. Since we muat
procesd covertly, the system pust npot regquire
emisalon by the submparine which decides mnot to
fire. These are areas where such & system muat
differ from the radar-aotiveted IFF systems uaed
by airoraflt.
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Practical mattera such as cost and
reliability are probably beat left to others. Buot
with modern technology it is difficult to baliave
the goal is not achievable, Portable towed sonic
devices and/or coded redioc beaccna are not much
removed from what we now do.

The utility of the system would be much
greater if it also protected the user ship from
attack by air or surface ship and also informed
satellitesa,

To thosa submariners who might think it's not
pur responaibility, one need only think of the
political fallout should we sink another
LOSITANIA, I think we muat at least give the
aubject our beat thought. We should provide for
the proper cooperation sc that errora in sinking
are the fault of the victima.

CAPT E. B. Laning, USN(Fet.)

A SUBMARINE RESERVE?

Richard P, Laning Jr. had an interesting
article, in the July issue of THE SUBMARINE
REVIEW; dealing with the Submarine Reserve. He
ralsed & number of queations., I have no answers
at pressat, but think it =ay be useful to review
how tha Submarine Reserve progras came to be whare
it ia today. That might provide a background for
sopé in the sctive force to commant on tha otility
of tha current Submarine Reserve, and what, ir

anything, they might suggest as a new approaach,

In 1969 Resarve Units wers focused arocund
raeseryve atatus diesel submarines in various ports,
which served to provide basiec submarine gualifica-
tion training. The Reaarves regularly asbarked in
aotive diesel asubs for underway training.
Easentially the FReserve Unit Commander was told
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PAct as if it's your submarine and ocarry ocut tha
sochedulad operations., If I, the CO: or my watch-
stapders see that you or your men are about to do
something dangerous, we will step in and take
over. Otherwise 1t's youra to operata.®

It was olear that reserve units were
qualified to carry out their assigned mission of
pctivating reserve diesel subparinss and sanning
them in wartims as well a8 providing relisfl orews
for diessl submarinas.

At this ti=ze however, those missions ware
becoming less and less realistic, It was leas and
less likely that 53s would be activated from the
mothball flest 4in the Ffuture. Their acoustie
aansors would be no matoh for newver Soviet
submarines, and they themsslves were noisy at
best, even on the battery -- because of lack of
streamlining. The reality was that in & future
war, ralisf crews would be needed for a wsuch
larger number of 353Na than for 33s, It was
obvicus that the Subparine Ressrve program was in
need of modification to match it more closely to
the active foree so that it would be prepared to
effectively support the active submarine foroe ip
wartime -—— a force of eventually all SSHNas,

However there were problems in maintaining an
adequate level of training of reserve nuclear
submarine pearsonnel. Admiral Rickover maintained
such high atandards of qualification for oparators
of naval npuclear power planta that 4t would be
impossible to maintain perascnnel in that state
without frequent training asessions either on
active 35Ns or on nuclear power plant simulators.
The shortage of 53Ns alluded to by Laning, and the
high priority of other esployments [or their
available operating time precluded the first
possibility. Admiral Rickover's lack of
enthusiasm for nuclear power plant simulators
effectively eliminated the second alternative.
Given the full training losding of tha wvarious
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reaotor prototypes, there was po posaibility of
reliaf thera aither, It wes oclear at that time
that there was npo realistic possibility of
maintaining the qualification of submariners to
oparate puclear power plants once they had left
active duty.

The other part of the training problem
involved advanced acoustio sensors and fire
control syatems, MAUTILUS and SEAWOLF, and the
SEATE and SKIPJACE classes had basically the same
sonars, [ire control systems, and weapons as the
TANG and BARBEL class diesel suba, However with
advances to 594 and 637 clase submarines, the
pewer sonar and flre contreol aystems 1n those
clasases were entirely different and more capable
than the newest 585 systema. There was no way that
proficiency in operation and maintenance of the
more advapced ayatems could be maintained uwaing
existing Submarine Reservists.

What then might mobilizaticn needs be? B8N
relielf crews would be npeeded, Their role, if WW
I1 experience was usaful as a gulde, would be to
carry out refits while the regular crews were 1n
reast and recuperation from their patrols.
Therefore recent experience in submerine repalr
would be most appropriate. What aboet personnel
for new construction  S5Ns? Weether any
replacezent 5SHs could enter combat before the end
of hostilities seemed unlikely. In any case there
would be a fallback supply of nuclear submarine
perscnnel in the second orewa of S3BNs:. In
wartime, it appears that 35ENs might operate at
far less than 100% peracnnel rotation after each
patrel,

Thae poasibility of a program of placing SSKa
in & reserve status so that current systems would
be available for reserve training has not been
considered. Such a proposal would be dismisased
out of hand, because of the high demand for 53N
time in high priority oparations,
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Attempts to recast the Submarine Resarve
program into & now mold would move sSubmparine
resarya parsonnal into units asscoiated with
submarine basas and submarine tendera. This would
take advantage of the submarine experience of
former aotive duty personnel and utilize them in
repair and other support funotions, Although
there is no doubt that you don't require submarins
qualified personnel for repair and support
billetas Ghosa officera and mén so gualified have
a leg up on unqualified persopnel in doing the
jobs all other things being equal.

Gradually all the submarine mreserve unita
haye been changed over to bass/tender support
units and aascolated reserve training 33 have been
scrapped.

Richard Laning mades a number of points, The
firat three: that utilization of ressrve submarine
officers and enlisted men has besn marginal
{oonaidering their level of experience in SSNH
operations and the coat of training them): that
many submarine reserve billets have only a remote
asscoiation with submarines; and that resarve
submarinera are atranded ashore, It ig & loss of
valuabla submarine experience not to fully use
that axperience in the reserve cocmponent. Perhaps
the pertinent question 4im, doms the ourrent
Jubmarineg HResarve program mést Gthe mobllization
neads of the active submarine foree? If it does,
then the stranding of reserve muglear submarine
porsonnel ashora may be a fact.

There probably oan ba made a case for more
S5Ns for wartime employment, either for patrol
operationa or for providing ASW training for our
own forces. The POM: in the past at least, always
ealled for more submarines than were in approved
force levels. But it seems unlikely that some
older S3EHs could be kept in a reserve training
capacity, with a misaion of maintaining reserve
units qualified to cperate them in wartime,
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Az for oonventional submarines in & resarve
training role:; avallable 55 suffer from tha sama
lack of modern equipment which drove the change in
direction of the reserve sobmarine program 19
YEears Bgo.

Enough on background. PRichard Laning has
aired an interesting topiec. The active aide of the
submarine community might talk to the adequacy of
the current Submarine Reperve Program to meet ita
mobilization neada.

John F. 0'Connell

The initial telk by Admiral McEee at laat
year's Submarine League's Sympoaium and the
follow-on commenta by COR Ryan are atriking in
their different approaches to the concept of what
is "fundamental." Admiral McKee limits his firat
offaring on the Ffundamental®™ prinociplea of
subsarine warfare to a few which seem to bear
directly on the success of wartime miasiona. Some
may want to restate his principle "shoot [irat and
at short range™ to perhapa "shoot [irst effective-
1y®. But, there can be littls doubt that "remain-
ing undetected™ until forced to riak forfeiting
stealth, "maintaining propulsion™ (to get thare,
fight the ship, and return for a relcoad), and
"knowing the boat™ are fundamental keys to
sucoess, Apd Few would argue that "learning to
fight hurt™ is not basie to all types of warfare.

On the other hand, the bulk of CDR Ryan's
article is oconcarnad with the concept of "kKnow
your people and treat them fairly.™ However, this
is not a principle of submarine warfare, but a
principle of leadership -- as applicable to an
infantryman as a submardner, Thus, mantioning it
in the same context as "fundamentala™ of submarina
warfare is disturbing becausa it beliea both the
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notion that in wartime the relationship of leaders
to those led chenges sopewhat, and that the
concapt of a aoldier or sailor's duty in war sust
causa him to rise sbove peacetime sococlal and
organizationsl expectetions. Although thers ia
likely to be a8 place and reason for a Fpeacetima™
montality in this regard, this must be aupplanted
quickly by a "wartime" mentality when the ahooting
starta. And "fairness® is primarily a peacetime
ootion.

Ganeral S. L, A. Marshall hes some comments on
this:
seeeel  Fimal thought ia that there is a
radical difference between training and com-
bat conditions.

In peacetipe training, a oommander may
be arbitrary, desanding, and a hard discipli-
parian. But so long as his sepse of [fair
play in handling his men becomea evident to
them, and they are aware that what he is
doing 4is making them more efficient, they
will approve his methods, if only grudgingly.
ba loyal to him, and even posalbly come to
believe in his lucky star.

Hiz men are more likely to do what the
compander demands however, Aif the commander
takes & fatherly interest in their perscnal
welfare, But this element is not as impor-
tant as the commapder winning the respect of
his troops. If he shows he knows his
busineas, his mén are on his teanm,

A second aapect of "Tairness"™ which pakes it
questionable as a fundamental principle of subma-
rine warfaré 1a that in war, of board a sub in
eombakt, the oréw oust underatand that fairness ias
8 matter of opinion, and that the percelved
welfare and fair treatment of individuals is no
longer a matter of primary concern when compared
with winning the battle. Each sallor and soldier
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must place his personal welfare and his perception
of fairness secondary to the cozbat performance of
the unit.

Encugh on fairness,

Thia 18 CBR Ryan's major point about
leadership. But it falls far short of the reality
of combat and the lessona of military and specifi-
cally submarine history which streas the element
of courage. General S, L. A. Marahall sheds some
light on this hiatorical experience:

"When it comea to combat, something new
is added. Even if they have previously
looked upon the commander as a father and
belisved absolutely that being with him ia
thair beat assurance of succesaful survival,
should he then show himself to be timid and
oo cautious about his own safety, he will
lose hold of them no leas absclutely. Hia
lieutenant, who up till then under training
conditiona has been regarded as & mean orea-
ture or aniveler, but on the field suddenly
reveals himself a3 a man of high courage, ocan
take moral leadership of the oompany awWay
from him and do so in one day.

"On the field, there is no substitute for
couragg, no other bipding influence toward
unity of action. Troops will excuse almoat
nny stuplidity, but excessive timidity is
simply unforgivable.”

We only have to reflect on the history of
submarine warfare to see the truth in thias
statement. The first Pacific war patrols averaged
about 1/2 ship sunk per patrol. In 1942, about 30
percent (40 out of 135) of the U.S5. asubmarine
commanding officera were summarily relieved of
commend, the majority for non=productivity. In
1943 and 1944, about 14 percent were relieved each
year for mainly the same reason. A quick review
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of the records reveals that roughly 25 percent of
the submarine commanding officers sank about 75
percent of the Japanese ships sunk by submarines.
Such ratica were comson in other coountries as
well, {and in some cases worse).

Thus, & "fundasental® principle of leadership
in combat is Peoourage."™ Nothing subatitutes for
courage, not even "luck.® But courage may well
have a different character and be more of a
corneratone of submarine warfare, than for other
warfare branchea for two reasons, Leading &
submarine in ocombat is somewhat different than
leadership in surface shipa or in the air. In WH
II, 3ir Winaton Churchill streased that "England
expacted each man to do hia duty™, because all of
England Pwas watching.®™ But each submarine CO is
alone, with no one there to question hia courage,
supply herolc examples, define targets, and help
him press an engagement to suceess. His human
enemy 1is unseen, the tactiecal "truth® is unknown,
the akipper is not in the view of the battle group
nor 48 he visibly a member of a flight asgquadron.
His engagecents may go on interminably, and his
temptation to break off or await a better moment
to engage may be great. A second reason 1s that
in any future undersea war, we simply can't afford
low sinking ratios from the pajority of our subma-
rinea, We have to get sore productivity from each
submarine, and it is not likely that we will have
E year to season our skippers and get our acht to=
Eether. Our mnationel ssourity is more highly
levereged on subparine successes from the outset
with the first patrol heving to be the best. We
must have each submarine hitting hard and hitting
Taat. Courage 1in our skippers will prevent the
recorded oc¢onflicts which Executive Officera had
with thedr skipperzs in WW II over aggresasivensas
in battle. The seeds have to be sewn in sub
stchbool, nurtured through shipboard assignmenta,
and brought te fruitiom in PCO achool.
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A final thought is that another new "funda-
meéntal priociple™ of submarine warfara seems to
kave omerged with the changed naturs of submarine
warfars in the past thirty years, A submariner
leaving port must be preccoupied today with having
as clear and complete an understanding of the
sonar enviromment as posaible. A submariner who
does not know and exploit the somar environment,
both offenaively and defensively., is imposing a
severe handicap on himself. Hence the Fundamental
principle: "know and exploit the sonar environ=-
ment. ™

Frank Lacroix
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Kolimorgen is ready.

LA 1S Mt L D e

Leader in multi-spectral sensing systems.
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We appear to be employlng brute force methods
in the deaign of our new aubmarines to make minor
improvements while scarcely looking arcund to see
if the nature of paval warfare has changed. Signa
of this are inoreases in submaripe size and ocoat.
These tend to reduce cur submarine operational
effectiveness by putting too sany egga in a very
limited number of basketa. Hore laportantly, we
seem to be paylng little attention to the rapid
changea occurring in the nature of warfare -- and
the possible npew submarine rolea and missions
indicated, And, there ia little evidence that we
are employing available new technologies to pro=
duce major advances in submarine deaign and
enployment atreategies. Briefly, we appear to be
in & rut where bigger ia conaidered better with
little regard for war-fighting effectiveneas,

Juat as the invention of firearms led to the
replacenent of the longbow and the cressbow, ac
the development of land and carrier based military
aircraft made the battleship obaclete, How the
carrier battle group is being made cbsclete by a
copbipatlion of nuelear submarines employing long
range nuclear or conventicnmal tipped smart npis-
ailes;. surveillance, radar and elint satellites;
and EEI networks, Effective warfare within and
from the sea should pow be conducted by aubmarines
of advanced design based on recent new technology.
The design of new nuclear submarines must be res-
ponaive to their epployment on innovative missicns
using new atrategiea -- as a replacement for air-
araft carriers in sea warfare.

¥hile there ia no claim to being able to osee
the future with 20/20 vision, it seema certain
that future aubparine missicna and atrategies muat
support the nature of future warfare and not that
of World War II.
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Todays research and development advances at
lightening speed. Therefore,; we must take posi-
tive satepa to prepare for future war in a @ore
aggressive and iptelligent manner than haa bean
dope in the past. In short, the effectivensss of
our future submarine designs and strategy depend
upcn how well we can define the future.

The range of sea warfare for the coming
decade may extend from "conventional®™ to
"limited"™, and on to "all-out nuclear®™ war. For
conventional and limited puclear warfare thers is
a real problem in preparing scenariocs. They tend
to escalate into all-out nuolear war when the
lesing opponent possesses a significant nueclear
delivery capability.

Hecent and poat commonly used scenarics
usually define the enemy as the US5R. That has
been thea moast likely socenario. But for the
1990%a or early 2000's; war with other nationa
without the financial burden of mainteining huge
conventicnal forces may find the anawer in
exerting military power through the use of nuclear
WEapona. The list of nations with nuelear weapon
capebility is growing year by year. As nuclear
weapons get amaller, lighter, and of longer lethal
range; new delivery concepta are prolifarating.
These Ainclude unsophisticated methods such aa
puclear mines planted by merchant shipa and subma-
rines, A single scenario of future warfare ia
certainly Ainadequate. Only after a nusber of
scenarica of future wars have been defined can we
answer quesatlions ea to the warfare roles Gthat
submaripes will assumé -- and from them determlne
néw missaiops and submaripe perforsmance regquire-
menta,

Thera 18 a tendency to believe that military
strategiea and misalons are ocorrectly delined
priecr to the advent of war. That haes been rarely
true, By and large, military stretegists have not
been wvery capable of visvalizing and [orecasting
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future warfars astrategiea and requirements.
Inatead, they prepare to refight the last war
rather than preapara for the next. The problem
ceused by lack of foresight ia revealed cnly after
war begina. That lesson has not been well learned.
Twenty years after the German suba' WW I asucceas
ageinat shipping, Japanese atrateglata made a most
sarious blunder. Japan was a country with wvery
limited natural resources and heavily dependent
uvpon Aimports. Early in World War II Japanesa
strategists somehow loat sight of the vulnerabili-
ty of their extended overseas shipping. Aa thelir
shipa became atrung out over the wvast Paolfic,
loasas to our submarines mounted. Japan soon loat
the ability to support her outlylng possesalons,
and to import wital goods to the homeland.

Another major fallure to correctly viscvalize
the nature of future warfare also ocourred early
in World War II. Allied military leaders refused
to admit that battleahipa were vulmerable to air
attack. The British fell into this trap and loat
the battleships PRINCE OF WALES and REPULSE to
Japanese aircraft off the HMalay coast Jjust two
days after the Facific war began. The U.5. had
already loat their battleahips at Pearl Harbor to
the unexpected shallow-diving Japeness aircraft-
delivered torpedoes.

Innovation based on new conoepts and sdvanced
technology has mlways been a major contributor to
success  in  war. The Germans introduction of
radio-gulded bombs at Bari, Italy on 2 December
1943 found the Alliea' off=-loading 30 asupport
shipa unprepared for this technological innovation
and 16 =ships were sunk. Nine more werea badly
damaged in the worat ocatastrophe sinoe Pearl
Harbar. Luckilys; &2 meana to jam the bombar's
guidance frequencies was quiokly brought into
action == preventing future disasters.

Innovetions in naval warfere have had izpor-
tant affects on world history since anclent daya.
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Roman naval strategy esployed at Mylae in 260 B.C.
is & prime example. After defeat by & fleet of
the great MHediterranean naval power, Carthage, in
264 B.C,, the Fomans developed a strategy to allow
their famed leglonnaires to be used at sea. They
agquipped each galley with a long wide gangway to
which was affixed a huge iron spike at the outer
and. Roman galleya closed the Carthaginian
galleys and dropped these gangways onte them.
When & splke plerced an enemy deck, it held it
fast, Roman legiconnaires then swarmed aboard and
massacred their enemies. The npaval power of
Carthags was destroyed, Roma then controlled tha
Mediterranean to ochange the antire ocourse of
European history.

Tha development of new conoepta and astrate-
gies is a moat diffiocult job. Manhiavalli wrote
about innovation:

FHothing is more difficult to carry ocukt,
por morée doubtful of sucoess, Nnor more
dangerous to handle, than to initiate a
new ordar of things. For the reformer
has enemies in all who profit by the old
order, and only lukewarnm defendera in
all these whe would profit by the new
order, This lukewarzness arises partly
from fear of their adveraaries, who have
the law in their favour, and partly Crom
the inoredulity of mankind, who do not
truly believe in anything new until they
have had actual experience of it.°®

(From "The Prince™, 1513).

In brief; the imagination and foreaight of
military planners 1s apt to be poor and their
opposition to a new order atrong. In this eovi-
ronment the ability to institute new methods of
submarine warfars and new submarine ayatem designs
will be diffioult, HNenetheleas, the results of
well thought out innevations have often been
decisive in war.
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There is no doubt that Soviet Ilnonovative
thinking has brought about the wide wariety of
recently built Soviet subparines. They range from
midget bottom corawlers to the undersea pammoth
TYPHOON of 25,000 to 40,000 tons. How will
TYPHOON be used; and where? This glant waa pot
built as a lark.

Sinoe the U.3, public has no intention of
starting a major war, we pust stay prepared and
advertize our intent to counter any major attack
with puclear retaliation, We cannot deter war by
threatening would-be adversariesa with bowa and
arrows, We must be ready and armed for puoclear
war == until the pillenium when all nations outlaw
it.

Despite difficulties in predicting the
future; we puat apply 2 masaive effort Iin that
direction. The oonduct of future subsarine
warfare depends largely oo three things; revised
subpmarine warfare roles, advanced technology
applied to subparine saystem design, and new
pethods of employling our submarines. Importantly,
we are weakest today in defining the rolea and
related mission requirements for our future
military submaripaa.

Wa wsust locsen the shackles constraining
navel thinking end construct widely different
"what-if" warfare scenarics. Then, with further
analysis we mpust define submarine missions and
related performange requirements to win theaa
socenaric wera. At the same time we must apply new
technolcgy to the design of propulsion, structure,
weaponrys communicationsa, eto,

New and lsproved misaions and capabilitiea?
How about:
o Anti-submarine warfare in the cpen sea.
o Tactical land atteck with medium range
ballistic misailes,
¢ Destruction of key enemy land and sea
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based facilities/ships Hh!.gh support nuoo-
lear weapon delivery and C°I capabilitiea
by means of apecial Spetsnaz type ocombat
teama.,

¢ HNuclear-mine laying.

You may want to add to this liat,

It is time to be unconventional in thought;
to come up with radical ideas. An example that is
intriguing would be an advanced form of anti-
submarine warfare., Using extremely low [requency
slectromagnetic transmissions to communicate dup-
ing high speed submerged maneuvers by very small
50 knot Cighter-subsmarines, they could use coordi-
nated frighter aircralft-like tactics against enemy
submarines. Impossible? Porpoises seea to indulge
in formation mansuvers without much trouble. OF
ocourse,; wa will need m new power plant, improved
undervater optical imagery and scme special but
aispla underuater rockets for such fighters,
Thosa matters are challenges For cur laboratories
and industry. How about a mother sub, wire=
guiding several small cne-man fighter suba into
olose combat with a big enomy sub? How mbout a
submerged aircraft carrier battle group? Or, how
about sweeping up Soviet acocustic neta outaide
porte; bases and choke polnta?

If you don't like these ideas, formulate a few of
YOUr OwWi. Wa peed some free thinkera with a
Jules Verna'as type of imagination.

PCelling Jules Varne. Where ara you Jules
Verna?®
William P. Gruner
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Although there are a number of submarine
publicationsa available in book stores for popular
and easy reading, there is a remarksble dearth in
this country of seriocus engineering textbooka that
deal with the arcane apd little diascusaed subject
of modern submarine design. One of the rare books
— and thin bg & laypan -- ia Norman Friedman's

iluls e LUTN Y ELCFHEN published in
193“. l.'ln pa;a B nl.' this b:ﬂnh one noteas the
following statesent with incredulity:

*For U.3. dealgn practice, the standard
sources are two technical papers, "Recant
Submarine Design Practices and Problema',
by Rear Admiral Andrew I. HcKee, USH
(Society of Naval Architecta and Marine
Engineers, 1959) and '"Naval Architectural
Aspects of Subparipe Design', by CAPT
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E. 3. Arentzen; USN (3ocociesty of Naval
Architeots and Marine Engineers, 1960);
no oozparable papers have been published
in the more than two decades since 1960."

Can it ba true that no engineering papers or
books have been published in the U.3.A. conocerning
the socience of modern submarine design for 28
yearaT?? After diligently combing the wvarlouas
SNAME publications, ship design pericdicals and
pearly all the genaral books published on
subparines in the Western world, cne can only come
to the oconclusion that this is, indeed, true,

Why?

There are hundreds of textbooks demling with
medern aireraft design, and many more dealing with
various aspects of aireraft such as propellera,
jet engines; material structures; eto.; even
paveral on flap design. Of courae; these are
backed wp with ; literally: thousands of NASA
reporta on every little detail that might be
involved with even our mpost recent f[rontline
airoraft. And even in the underwater world, thera
are seminaras given on modern scnar design and the
volume of technical papera dealing with underwater
sound is conaiderable.

The 4ircny of this situation can best be
illustrated by mnother guotation, this frea Dr.
Edward Wenk in the Discussion section following
the Arentzen SHAME paper in 1960:

"Whila the ocoulted mature of submarine
warfara has sarned for that naval arm the
plgquant oaption of 'ailsat servicae',
thera has bean a corresponding stillnesa
in the technical literature oconocerning
the design of thea submarines itsalf. The
recent paper by A. I McEKee and this
ourrent paper are thus excesdingly
weloome contributions...”
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Dr. Wenok's "stillnaasa™ has becosme & stellar
vacuus for the last 28 years. Little did he know,
at the time, that these papers would not only ba
the last published in this country, but that thay
would belp atart an intense and very serious
submarine design publishing effort in anoother
ocountry, Busaia,

3ix books have subsequently been published in
Rusaia from 1964 to 1978, The firat: Atomig-
Eowered Submarine Design by V. M. Bukalov and A.
A. FNarusbayav (published in Leningrad in 1964 by
the Sudostroyeniye Publishing House) is prisarily
g sumsary of Weatern, 1.e., U.3. submarine designa
with Trlectual details and numbers not found
anywherea alsa, In fact, in the 1960 Arentzen
SHAME paper; nearly 1/3 of the 32 odd graphs shown
have po finite nusbers on the wvertical scales,
They are only shown as relative quantities. PBut
the Bukalovy paper replaces theas relative
quantities with actual numbers and republishes the

saze graphal Amazing.

One year later Moscow's Military Publishing
House of the Ministry of Defenss published N, M,
Yefim'yev's Fundagentals of Submaripe Theory. Is
it possible that there is competition in Russian
sub design? This effort was followed by Bukalow
and Narusbayev, again, with Desispn _of Nuclear
Subparines published in Leningrad in 1968,

Then in 1973, The Jubmarine Jtructure by S.
M. Presolov end M. B. Amitin was put out by tha

pape Moagow Military Publishing House. Four yeara
later another Mosoow agencys Voyenizdat; came out
with Yu., I, Bol'shakov's Basic Theory of Subgs-
rines. Mot to be outdone by the capital ecity,
Leningrad'a Sudostroyenlye Publishers countarad
with Deslsn of Manned Submersibles by A. N.
Dimitriyev in 1978.

This might not seem 80 abnormal if thia
proliferation of titles was in the free Weat; but
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it all happened in pre-Gorbachev Russia with not
one aingle title published in the United States.
Evan the Chinese are sufficiently interested in
the art and science of underwater wehicles to have
done a book: the very good Fundamental Enowledge
of Submarines by 5. Ihong published in Beijing in
1985. Waat Germany's Ulrich Gabler published his
axoellent work, Subparine Desigg about this same
time, although it ia primarily oconcerned with
smaller diesel submarinea.

The new HAUTILUS memorial in Groton is a very
worthwhile addition to help bulld public knowledge
of the submarioe threat to our nation and to help
epocourage young people to not only sarve in our
submarine Navy but also to contribute new ideas to
constantly improve our submarine defensas, Thara
is a library in this new facility, but pope of the
Above publications are in this librarv,

In perusing and digeating the above publica=-
tions, it becomes very apparent that Russians, in
particular, are really enthusiastic about thedr
submarine work and want very such to improve the
atate of the art, Much of their early published
work 1a oconcarned with the detalls of waastern
submarines; nonstheless, they have asubsequently
come forth with many different classes of attack
submarines since the wmid 1960's when our last
deaign, the 688 class, was determinsd. Their
later toxta show much originaslity of design, far
beyond anything attempted in this ocountry. Ironi=
cally, thera is considerable open discusaion on
sonar techniquesa in tha U,.5., and this technolocgy
aleng with sarious quieting efforts has baan oup
greatest advantage over the Rusalana for 30 yeara,
But the Ruasian subs are becoming more guiet also
while they are learning many things from the use
end operation of thelir many new sub olasses,
Mearwhile our latest 33N design: Iin service, i=
nearly 20 years old end cannot match the speed or
depth capability of the latest HRussian boats.
There is also good reason to suspeat that our
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single-hull subs are not as survivable — fighting
hurt == as the double=hull Russian designs. It is
apparent that the Russians have performed sc=e
serious tests on underwater survivability. (Cer-
tainly, they have had enough pracstice with all the
oparational accidents that we have obeerved owver
the years.) How can our submarine designers be so
pure about survivability?

It say not be obviocus to some, but all of our
firat=line Air Force and even U.5. Navy aireraft
have been designed by many competitive quasi-
private ipdustrial firms in this country.
However; nope of today's submarine designa have
been oreated inm the hot erucible of competitive
effort; and we know that competition makes better
products. In 1961, when this author was retained
by the Electric Boat Company to wind=tunnel test a
SKIPJACE-clasa oontrol plene, there were only
thres or four engineeérs in this great company's
Hydrodynamica design department! At that same
tiee there wera literally hundreds of seropsutical
engineara at any one of our 20-0dd aireralft
cospanies, The Navy's BUSHIPS at that time did
virtually all tha deaign of every sub, and the aub
builders were left with only the construeticn and
sechanical design of any given sub class.

1) Meanwhile, the Rusaians had at least five

shipyard's design teams competing fiercely with
their varied and numerous sub classes.

2) Juat becsuss our subs are quieter and
better manned does not mean that we shall forever
have an overwhelming superiority over the numerous
Fussian.

3) Wwhat if Russian boats can take a MENB hit
end atill fight back?

k) What if Russian boata can neutralize or

destroy our torpedoes, and get off s=everal of
their own which we cannot avoid?
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5) What if we bave & melea situation with
"other® epemy subzarines and our quiet but un-
wieldy boats cannot seaneuver against this threat?

It is axiomatioc that the free; untrammelled
brains of American engineers have bean the driving
force behind our military superiority aince the
end of World War II, But this freedom of inquiry
waa stifled in the arcane seoret wo:ld of sub
design nearly 30 years sgo. The gre t torpedo
finsco -—— TIROSA's "hitting torpedces wl ich didn't
axplode™ — of our Pacific =sub fleet egalnat the
Japanese should be sufficient example Ffoday to
alert all of us against repeating the sam: mistake
with cur attack submarines today. And €& en when
our torpedoes would explode scmetimea the results
ware unexpectedly embarrasaing —— as with LANG's
eircular torpedo ainking. The Air force & . Navy
Adr were caught off base with the asurp:.sing
emargence of the MIG-15 in Korea, and the
unaxpected succesa of the SA-2 in Vietnam., nut
they have changed their equipment and tactica very
effectively as proven in varioua skirmishes --
witneas Syria and Libya — 4in the laat 10 yeara
whera the lateat Ruasian equipment has been
deatroyed decisively,

There is no doubt that our 637 and 688 suba
have been able to regularly ambush the underwater
Russian with their superior underwater atealth.
Thera is atrong evidence that thia ia atill the
case today. But underwater combat with sonar only
is not the same as with live exploding weapona.
What unexpected technical surprise liea in wait
for cur subsarinera when live torpedoea are fired
in place of sonar pinga?

Surely the Navy could encourage one or more
of ita prolific technical writera to publish an
original 0,5, work on modern submarine design. If
our seorecy constrained bureaucracy Jjust cannot
bear the idea, then have thes do a book of Russian
sub design., We are fortunate to have the Naval
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Inatitute's Prooeedings monthly journal and tha
HSL quarterly as the only U.5, publications that
maintain a dialog on submarine matters. But as
noted in the Dotober 1982 issue of the former:

"Horskoy Sborndk is a ponthly naval
Journal published in the Soviet Union in
Fussiman .... Morsover, Horakoy Sbornik
can be an excellent source of unclassi-
fied date on nuserous U.S, and othap
Western naval aystems., In terms of acou-
racy end detail, some of the articles in
Horekoy Sbornik are among the best to be
found on Western syatems in the open
literature,”

This writer iz epbarrassed to have to refer
to Russian texts to answer post questicns concern-
ing weodern theory of underwater design and
technology . And some of these texts offer better
clarity of sub theory than the sbove SHAME papers.
Surely this sad atete of affeirs should not be
allowed to continue.

Henry E. Payne III




Somé discussions of Laser communicaticns
aystems to subparipes, while describing blue-green
beams down to the submarine from satsallite or
giroraft with a foobtprint large enough to cover
the uncertainty of position of the submarine, also
provide the submarine with the same laser for up-
link from the deep submarine.

It is probably incorrect to think that theo
security of the subsarine is better pressrved by
his beaming wup from the deep than ooming to
shallow depth. Tyndal scattering will cause the
laser beam to bloom to a large and highly wisaible
area of 1llumipation on the surface easily
detectable by satellites or airoraft. In early
Vi=33 barrier exercises we used up-aimed diver's
lights on the decks of 53K's to call the attention
of VP's,

The great value of Laser compunications from
high altitudes will be to get the 32N at any time,
In many cases no reply will be needed; in others
the reply will be & response and can be dope at
the disoretion of the 35N"s CO, depending in part
on his willingness to come shallow. When 1t 1=
made, 1t should be as undetectable as poasible and
the ¢transpission as short as possible, It will
probably be best made by a laser tuned for baat
atmospheric penetration and sent from a mast=
pounted deviee with beam as narrow as feaslible.
Since a signal sent from a deap laser would traval
through paths of different lengths, scme ocoherence
would be lost and the signal have to be longer fto
keep bits apart., The inoreased time of trans-
pission required could be aignificant,

Diok Laning
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SUBMARINE "BOATS®

I bave Eo respopd to Joe Pursel's PBit of
History™ (July 1988 issue of THE SUBMARINE REVIEW)
on the subjeoct of ocalling submarines "boata®™ with
sose of my own. Early 1960, DEPCOMSUBLANT had put
out 8 directive pandating that the word "boat™ was
verboten bencef'orth and the I0 read it to us at
morning gquartars with & stern follow-up, "I I
hear anoyone refarring to this ship as & "boat,®
you will be turned over to the Chiel of tha pREoat
for ipndootripation.®

TNCH(33) C. Tompicins, U3SN(Ret.)

The author might be interested to know that
socording to the German U-boat scholar Jurgen
Rohwer (Axis Subparine Successes, USNI Preass,
1983, p. 105), the Aserican tanker 5.5. RAWLEIGH
WARHMER:; cosmanded by his beat {riend,; was sunk on
23 June 1942 (at 28.53N, 089.15W) by ©0-67,
companded by Gunther Mueller-3tockheim, an
axparienced skipper from the crew (or clasa) of
1934, The U-67 was a Type IX C, or "large" U-boat
with a asurface diaplacesent of about 1100 tona,
She was on her fifth war patrol, during which she
glaimed sinking B ships for 48,000 tons, confirmed
in postwar records as 8 ships for U4,886 tons,
This sucoess earned Musller-Stoockheim & coveted
Iron Croas,

The U-6T7, 4in turn, was sunk on 16 July 1943,
by aircraft from the CVE, USS CORE. Mueller—
Stockheim was killed but three U-67 crewmen ware
rescued (to become POWs) and are poasibly
reachable in Cermany. They were: the 1at Wateh
officer (or Exec) Walter Otto, who was borm in
Clow in 1920; Johann Burck, a native of Frankfurt:
and Walter Janek,; a native of Festenberg.
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I am able to provide these guldelines for
Overton becauss for the past year I have been
conducting ressarch for an operational history of
Garman U=boats in World War II, designed to be
similar in aize and acope to my i
In this
connection I in turn: would appreciate hearing
from anyone who had significent wartime or postwar
expariences with U-boats or U-boat personnel which
would be helpful to an operational history.

Clay Blalr

IN THE HEWS

o HAVY HEWS & Underses Technology of 30
Hay, tells of & study by the Inatitute for Poliay
Studies which notes that 16,000 of the world'a
nuclear warheads are sade for use ak  &Sea. Tha
0.2. end Zoviet Russia have between thes 15,500 of
these sea based nuclear weapons. China, France
and England have & total of 600 warheads. The
0.8., ascording to the report, has 5,632 nuolear
warheads on balliatic missiles and 3,645 more on
oruise miassiles, antisubmarine rockets, bomba and
anti-air missilea. The Soviets have 3,447 ouclear
warhsads on their SLBMs and 2,705 tactical nuclear
warheads on oruise missiles; torpedoes; eteo..
China is listed as having 24 puolear warheads, one
on each of its C35-N-3 ballistic missilesa,
England has 128 atrategic warheads and France has
292 strategic warheada,

o Highlights of VADM Bruce DeMars talk abt
the Submarine League'sa Symposium, June 1988, in-
cluded: "I'm wvery pleased thkat the fragility of
compunicationa with atrategic submarines iz now
being put to reat by some writings -- much of it
in the open and scme of it done by mesbers of the
League herse. In the 33BN world we have soma 40
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plus 35Hs underway today all over the world. Wa
have 37 688-class submarines and about 59 author-
ized and will probably build 65 before the line ia
terminated. We're bullding the improved 668s and
have taken the margin from some 250 tonm in the
original ship in 1976 down to basically zero tona
today . The 58H=21 will be commissioned in Decem-
ber of 1994 on the original plan that was laid
down some O years ago. The operational reguire-
ment for the Mk 48 ADCAP torpedo was writtem in
1975 end we are very proud that it will start
entering the fleet this Fall, Some oritical
podernization to keep our older 33Na viable are
the hull coatings and thin-line towed arrays. The
bull coating's payolf in quieting, reduced npoise
into your sonar, and reduced reflected echos eto.;
iz phenomenal. We have program meney for thin-
line arrays for all 688s and for between half and
two-thirds of the 63Ts. We have managed to hold
down orew size on the submparines while capability
has inoreased algnificantly. We're cut to twelve
years uetween overhauls for S5ENs and are now
moving from T to 1§ years for the 5SNa. We have
made & revolutlion in strategle warfare without
really reallzing it. We're now preeminent in that
area, We should put cur mind now toward the
revolution that ia teking plece in naval warfare,
and how the SSH contributes to that. We have
cost-effectiveness and we have stealth == we have
a very stealthy platform. Stealth is becoming
increasingly important and so we have to work hard
to extend the weapon range of the submarines. How
can we extend the punch of this very, wery potent
weapon aystem — to project power eshore end ex—
tend into third world contingencies and buainess-
ea? We've built the truck, the 33N-21, that's on
track —— mnd now we need to work hard at soccessor-
izing that truck.®

o Sea Techpology/July 1988 advises that
the H. A. Perry Foundation and Atlantic Univer-

sdity's Ocean Engineering Department are aponsoring
a race for btwo-person, human-powered submersibles.
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The competition calla for the designing and build-
ing of such submersibles and then competing for
the §5,000 Grand prize, on June 23-25, 1989 at
Weat Palm Beach, Florida, Extra prizes of #500
will be awarded for speed, innovations, coat-
effectiveness, eto., Submarine buffs who want to
Join in this mecticn, writa M, L, Harrill, H. A.
Perry Foundation, 147 Martins Lane, Hinghams, MA
02043,

o Havy Times of 8 August reports on the
isminent moves of senior admirals, Inoluded
amongst these moves are the following submariners:
Admiral Kinnaird MoKge, Director of Nuclear Pro-
pulsion, to retire and be relieved by Yice Admiral
Bruce Degars, the current Assistant Chief of Naval
Operations for Submarins Warfars,

Eelao II, now Commander in Chief U.5. Atlantie
Fleet, becomes Commander in Chief Atlantic Command
and Supreme Allied Commander Atlantic, (SACLANT).

Yice Admiral Hils-R. Thuppan, the Chief of Naval
Education ¢to retire in HNovember. [Rear Admiral

Mirell L. Hill, Jr.:. now Commander Submarine
Oroup 5 becomes Superintendent of the Haval
Acadedy. Eenr Admiral James D, Willisma, pow
Director of the Office of Program Appraizal,
Office of the Secretary of the HNavy, becomes
Commander 6th Fleet.  Yice Admiral Danlel L.
Eoopep: Commandsr Submarine Force Atlantic Fleet,
is relleved by  Rear Adslral Roger F. Bagon.
Coopar 1is slated relief for DeMars ap Assiatant
Chief of Hawval Operations for Undersea Warfars.

o HAYY NEWS & Underses Techpnology of 1
August tells of the expected signing of a Memoran-
dum of Understanding on September 6, between the
0.5, &and OCGreat Britain to develop & torpedo—
defense systes. "The project's goarl is to develop
a8 system that can protect surface ships and subma-
rines from torpedoes; elther by destroying the
weapons in the water, decoying them or otherwise
disabling them.™ Negotiators of this Hesorandum
of Upderatanding disoussed focussing the Jjoint
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program on defesting the wake-homing torpedoes
usad by the Soviet Union. "The idea was, if you

can beat a wake-homer, you can beat anything, The
consensus within the U.S. and U.E. navies ias that
they will need the torpedo defense inm low=intenai-
ty conflicot. Im such a conflict the torpedoeas are
likely to be atraight runnara, It'a not likely
they can be decoyed so they'd have to be hit with
some scrt of enti-torpedc weapon.®

o An important artiele by Admiral C. A. H.
Troat: D3H: the present Chief of Navel Cperationa,
in the Prooeedipgs/August 1988, analyzes the
effects that the new Soviet Jleader, Mikhail
Gorbachey 1s having on Soviet goals and methods.
Excerpting the points Admiral Trest made, of
intereat to the submarine community, in his
®Soviet Politics of Maneuver and U.3. Response,®
there is the emphasis that "In remarkably short
time, relations betwesn the two suparpowers have
changed from the politica of atalemate to the
politios of mansuver. The new aituation poses
challangea to international security. {Whereas)
the nuclear strategies of both countries contained
a low order of risk (because deterrence worked),
noW there 18 oovement and with povesent comes
upcertainty. It dis olear that the Soviet
leadership 1is as aware of the new uncertalntlies
as we are and 1s exploiting them, At the end of
these maneuvers the U.5. and the Soviet Union must
take up new poaitions. To some axtent our
perceptions are being mansged by the Soviet
leadership. Corbachev recognizes the imperative
to correct a tremendous imbalance in Soviet plan-
ning, and the mismatoh between Soviet rescurcas
arnd Sovist intereats -- while Soviet military
spending absorbs about 16% of the national pro-
duct. To redress the imbalance, a holiday from
the military buildup ia indicated. Alaso, it i=
the Soviet Union and not tha D.5. that is over-
extended around the world. And, deapite an exoel-
lent educational ayatem and a heavy investment in
scientific research, innovation has failed to
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reach the Cactory floor. It is proper to ask what
are the general principles we should follow in
reaponding to the Soviet politics of paneuver?
First, it sust be recognized that arms reductions
with the Soviet Unicn cannot be done on a quid pro
quo basis sipce many categories of systems will be
asyemetrical, We pust test whather peaningful
reductions are really the Soviet intemt (to adopt
& "defensive™ pather thap an "offensive®™ doo-
trine). In particular, our naval forces must not
become &8 bargaining chip. And; our unrestricted
use of the sea is more important to us than any
agreement (foocused on zonea of peacael. Second,
how should the U.5. respond to Glasnost and
Perestrolke? We mpust recognize that detente may
be dangercus. Our perspective can no longer be
rooted in comfortable assumptions. In the poli-
tics of maneuver; actiona; not words, are the
reality.”

o In the Hashineton Post of August 2, an
article about Defense Secretary Frank Carlucci's

visit to the Soviet Union says that the Secretary
"acoused the Soviet Union of continuing to empha-
size offenaive military atrategiea and weapons
while gclaiming at the samé time that it is shift-
ing to a defensive dootrine.”

o Ihe Washinston Pgat of 25 July reports a

gollisicon between a8 Japanese submarine and a
fishing boat in Tokyo Bay == which sank the boat
and killed more than six persona. "The submarine
waa on the aurface, and the collision could have
been averted if the fishing boat had not made an
unexpected turn.®

o  HAVY NEWS & Undersea Technology reports
that Congress has authorized only $65 million for
FY '89 to carry on the DARPA administered advanced
submarine development program., Congrass vobted
$113 million of FY "88 and the program calla for
about $100 million & year For five wyears, But
because of a alow startup, the $65 m. for '"B9 was
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falt by the Congreas to be adequate. The languape
in the ©bill restrictes the program to basic
research; exploratory development and advanced
technology development for submarine hull,
mechanical and electrical systema and to non-
nuclear propulsion technology.

o JIhe ¥ashington Poak of 23 July inm an
article by R, J. Smith discussess the Soviet arms
gontrol proposals relative to orulsa missdles --
used on submarines and shipa. The exolusion of
these psea=launched weapons from a strategic
gocord, a8 recommended by the  Sovieta, peans,
scoording to U.5. pnegotiator Max Kempelman, Ethat
the BSoviets Peannot be serious.®™ A Soviet
negotiator said, ™Ihe orulse missile is & wvery
tricky weapon. I would even say it ia & mosat
destabilizing wespon == because it is a low=-Tlying
misaile it ceannot be seen by (Soviet) radar.”
And, "Are there any countermeasures against oruise
pisasilea? I will Eell you thara are nopa.® Tha
Soviet's proposal is to limit each side to 1,000
pea=launched oruiss missiles with esach aide
deciding how many would be equipped with nuclear
warheads, 0.3, and Soviet teams atatiocned at
key naval porta would inspect and count each
misaile before it was loaded aboard a submarine or
ship. ©Only two typea of submarines and cne type
of surface ship would be allowed to carry sea-
launohed cruise missiles.

o SUB_NOTES/May-June 1988 reports that the
Jarsan sub, ©U[=-2T7, hit the anchor chains of an oil

rig in the Herth Sea while running at 30 meters
dapth, "Damage to the submarine was extenaive.®
The U-27 was on a fres play tactical exerciss with
two other suba and they were "hiding™ Ffrom 8 ASH
purface shipa, Another item in the same SUB HOTES
reports that the French Mavy ias teating contra-
rotating propellers within a shroud on one of
their diesel submarines, It has been developed
for thelr S5BENs and will offer improved effecieancy
and & lowar noise aignature.
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o HAVY NEWS & Updersea Techpology of 13
Jupe notes that the CHO, Admiral Carlisle Troat,
had approved plans to devote an 55N 688-class
submarine to research and development now. "The
submarine will be taken from the fleet. It will
still do its annual gualifications and be in some
exercises, Bub it won't be deployed, 80 it will
be available for R&D work half of the year.® Then
in sbout 1993 when some other sub ia in overhsul,
it will get sodest modifications to enhance its
FiD role. The First submarine will be used to
test pew wespons and sensora.

o The Intrepid Museum of New York City, at
§6th Street on the Hudson and centered around the
giroraft carrier INTREFID: will add the submarine
CROWLER to the museus in about March 1989, At
that time she will ba transferred from Bremerton;
Washington to New York. There will be guided
toura of this World War II submarine -- made
famous by Commander Gllmore's dying words as he
ordered; "Take her down® when the sub was under
heavy gun atteck and he had been mortally wounded.
He stayed on the bridge as the submarine
submarged .

o INSIGHT/June 27, 1988 says that Swedish
coastal patrols have a go-ahead to deatroy foreign
submarines penatrating Sweden's territorial
watera. A recant rash of believed-to=bea midgst
subsarine contacts in Swedish waters has triggered
this use of force to try to oripple or kill
suapected intruders. Fin unidentified wvessal
tripped a sesbed magnetic alars near Stockholm
last mcoths, and the navy responded by setting of T
an underwater mine. A few days later, naval
vessels in pursuit of another contact wunleashed
dogens of depth chargea &and antisubmarine
grenades, ™

NAVY HEMS & Updersea Technolegy of 4  July
reporta that the Australian Minister of Defense

said that Australia is planning on building twe
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Swedish design oonventlionsl submarines using an
alr=-independant, clossd-cyola 3tirling engine
which wusea bottled oxygen to run while astaying
completely submerged. As programoed, Australia
would build the first six conventional subs as
diesel-elsctrics, with Eockuma of Malmo, Sweden as
the assiating contractor. Then seven and eight
would have the Stirling engine. "The Swedish now
have it inserted into a EKNACEEN-class submarine
and hava teated it under submerged circumstances,®
And; "They will be the moat significant arm of the
Australian Mavy (the eight submarines) intc the
pext century. We cperate in shallew watera, and
the relative silence of the diessal-electrica glves
them substantial advantages.®™ It is also poted
that the Australians field a wide-aperture sopar
grray on their submarinea.

0 HAVY HEWS & Undersea Technology of 25
July describea Havy plana to use new stern designs
end automated controls for follow-on S3N-21a. Tha
stern configuration on the firat SEAWOLF will be a
variation on the conventional ecrcoas-tail used by
current submarines. In addition to the astandard
four ocontrol planes, the SEAWOLF will have Ewo
pore which will project at 45 degree angles below
the horizontal diving planes, Other alternatives
such a8 & three-plane Y or X tail will be
examined. PThe automated ocontrol system would be
analogous to the cosputerized 'fly-by=wire' pon-
trol systems used in high performance jets." A
single officer would man the controls., ™One sig-
nificant advantage of tha autosated controla, im a
quieter submarine,®

o The Mashington Foat tella of paychologista®

obaervations, relative to submarine duty, at a
meating of the American Pasychological Assocoiation
in Atlanta, "Submariners,™ they say, "have signi-
ficantly lower hospitalization rates for mental
disordars ‘than surface-ship personnel.® and that,
T"submariners have lowor hospitalization rates for
aleohol, drug abuse and peracnality disorders than
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crew members of Havy surface vessels.® In faect,
Riubmarine duty does not appear to affeat the
mental health of U.S5. naval peraonnel.® However,
these npotes of optimiss about submariners arse
tempered by the consideration that tighter paycho=
logicel and pedical soreening plus the higher
leavels of education emong submpariners say account
fer the differences.

a HAYY MEWS & Undersea Technology of 15
August raporta that a new shaft of reinforced

composites is balng developed by the David Taylor
Research Center to posaibly replace steel propul-
sicp shafts in submarines. A composite shaft is
said "to welgh a fraction of the welght of &
traditional steel shaft® (at leasat 50% lighter).
Additiopally, "oomposites don't oonduct slectri-
clty.® Thua; they don't produce magnetic algna-
turea which might be detectable and identify &
submarine. The shalft would ba a composite of
Elasas and carbon in an epoxy resin. By minimizing
ourrent [lows corrosion and galvanic effecta on
metallic parts are greatly reduced. S0 far, all
developmental work on cooaposite shafts have
involved surface vessels, but "people are
beginning to look at the subsarine application,®

(] In the same issus of HAVY NEWS it is
noted that the commissioning of the S3§N 751, tha
SAN JUAN, on August 6, marks the firat operational
submarine to have the B3Y-1 combat asystem, It
also bhas retractable planes -- in the bow. Tha
nowly inatallesd BSY-1 computer system "integrates
the wvertiocal launch missiles, the torpedoes and
the sub's throee-inch flare launcher syatems into
one switohboard, msaking it sasier for weapona
operators to coordinate an attack, as well as
reducing the weight, nolse and volume required to
house the equipoent.®

o The present publicity about Vice

President George Bush's resoue by a submarine in
World War II makes FINBACK's 10th war patrol
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report of great interest. This portion tella
about how R. R. Williams, the skipper, picked up
LT(jg) Geocrge Buah along with the subsequent res-
cus of another pilot, Ensign J. W. Beckman.

2 September 1944

0933 Recedved word of plane down 9 miles NE of
HINAMI JIMA. Started around southern end
of CHICHI JIMA, maintaining minisum range
of T 1/2 milea to island.

1156 Picked up LT(3ig) Ceorge H. W. Bush, File
Ho. 173464, USNR, pilot of plane T-3 of
VI-51, 033 SAN JACINTO, who stated that he
failed to see his crew's parachutes and
believed they had jumped when plane was
still over CHICHI JIMA, or they had gone
down with plane. Commenced search of ares
on chance they had jumped cver water.

1236 Received word of rubber boat seen from
alr. Poasition given was in hillas of HAHA
JIMA but started south anyway, asking for
jigs, repetitions, and confirmaticns,
until we heard one plane state he was
eireling over tha boat. An unknown plane
on the elrcuit was heard to menticn a spot
Pwest of HAHAR.® This was at leaat as good
a8 any dope we hed, 80 headed for a poai-
tion about 9 miles west of HAHA JIMA,
This seemed to peke our cover feel better,
although they tried to conn us through the
1sland & few times. Plane reported that
the raft, about 1 1/2 miles from beach,
waa baing shelled. Spirits of all hands
want to 300 feet.

1505 Ddvad to 55 feet with planes 41n sight
zooming & spot in water 1 mile WSW of
MEGANE IWA.

1530 Sighted rubber boat.

1550 Roared by the rubber boat, becking full
and atil]l saking 4 knots, We must have
misjudged his maat-head height a bit. We
twiated arcund and started stalking him.
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1620 Filot hooked on and we headed out away
from beach. Tried to make two-thirds
apand, but the pilot had one arm eround
the periscope &nd the other around the
life raft with & balling bucket bringing
up the rear, Stopped to sea 1f he would
get inm the boat. This took sebout 10
minutes, during which a disouasion devel-
oped below concerning the precedence of
aimultaneous orders to blow, pump, and
flood. Finally got way on towing pilot in
hias boat. Two-thirde apeed filled the
boat, and there he was in the water again.
Finally came up to 38 feet to keep him out
of the water until at range of 5 miles
from beach, planed up, opened the hatch
and recovered the pilot. Got on 4 engines
and cleared area to weatward, Pilot was
Ensign James W. Beckman, File No. 301442,
USHE, VF-20, D53 ENTERPRISE: who stated
that it was known that only one men had
parachuted from BUSH's plane. Thisa
depided us to discontinue any further
search of that area, partioularly s our
air cover had laft.

o A Reuter's dispatoh of 27 August tells
of the sinking of the Peruvian dJdiesel-submarine,
PACOCHA, on 26 August, as a result of & ramming by
a 412-ton, stesl-hulled Japanese fishing boat.
The PACOCHA, formerly the USS ATULE-403, sank in
110 feet of water off Callaoc —- eight miles weat
of Lima, Pearu, Twenty-three sailors werse resoved
from the forward room of the subsarine with the
help of Peruvian frogeen and were brought to the
surface by oeans of a diving bell. Twenty-two
more of the PACOCHA's orew were pulled from the
sea &8 the aubmarine sank. Seven of the subma-
rine's orew, Inoluding the cossanding officer,
loat thelr lives in the sinking. A U.3. Havy
rescus orew was regquested but arrived after the
repmoval of the survivors from the bottomed
submarine.



o HAVY HEWS & Undersea Techpology of 68
August reports on a paper delivered at the 0.3,
Haval Institute's seminar omn 28 July, on the
futura of the Navy. The author of the paper: K.
J. MHoore, the prealdent of Cortana Corporation,
says that in order to win congressional support of
submarine prograss; there has been an  excessive
detailing of submarine characteristics which gives
the Soviets "precise information that could help
them in wer.® He adda, PA wealth of information
about the 35N-21 SEAWCLF has appeared in the
press, giving the Soviets insight into the
submparine's capabilities nearly a decade beforse
the subsarine will have reached the fleet.™ The
Soviets, MHoore saild, believe that "secrecy and its
ralationship to surprise, is & principle of tha
military art, and seems to be much more important
to thea Soviets than deterrence.” As for submarine
R&D here in the U.5., "Reasarch in the Fifties and
Sixties was innovative, but in the Seventies and
Eighties RLD has been foousasd on reducing risk,
to ensure coptinuing favorable congressional
support.” And bepce, 0.3, submparine technology is
likely to stagnate.

o An Apsooigted Proeas release of 31 August
reports on a Soviet book which was published this
year; antitled "The Navy: Its Role, Proapects for
Development and Employment.® This book was edited
by Admiral Sergel Gorahkov and is conaidered the
moat Amportant Soviet wonograph sinoes Admiral
Gorahkov'a 1976 "Sea Power of the State." The
book  indicated that the Sovieta intend to
continue epphasizing their submarine force in the
future. It tells of building 50 to 60 knot
subparines "in the near term." And it tella of
2000 mpeter diving submparines and torpedces in the
future with thermal and leser-homing and speeds up
to 300 knots. Three key naval missions are
highlighted: (a) destroying strategic asubmarines
of the Weat, (b) using submarine nuclear strikes
to destroy Western military and economic targets,
and (¢) "destroying hostile naval forces to gain
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oommand of the seas around the Eurasian
periphery.”

o mCommand and Control of Submarine Cosbat
Syatens™ is being offered as a three-day course at
the Professional Development Center of the Armed
Foroas Communications and Electronics Associaticn,
Fairfax, Virginia, on b, 7. and 8 Decembar 1988,
The coursa is a comprehonsive overview of the
capabilities and limitations of submarines, i
unique command and control and communicationa (C7)
arrangements used Iin submarine warfare as well as
the equipment and procedurea which aupport thea
are explained.

Peraona engaged in planning, sanagement,
deaign and production of subsarine asscciated
systema and equipsents or who have .responsibili-
ties for policy. arms control or patters will
find the course useful.

The course is clessified. A ZECRET elearance
and a certified "Need to Enow®™ are required,

Reservations ocan be made and further informa-
tion obtained by calling Fran Haas at (703) 631-
6137 or (BOD) 336-8583.

o USS ANDREW JACKSON (SSEN 619) is having
a decommissioning reunion in Charleston, SC,
tentatively acheduled for the second week of March
1984, If interested in attending this reunion,
pleasa contact Eevin Lynch, 303 Longleaf Road,
Summerville, 5C 29483. Phone (B03) B73-15T0 or
Th3-3826.
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EQOK REVIEWS

SUBHARINE WARFARE IN THE ARCTIC:
OPFTION OR ILLUSION?

By Mark Sakitt
Centear for International Security and Arms Control
(Ocoasional Paper)
Stenford Univeraity, May 1988
63 pp with § sppendices & bibliography

The title of thia brief, thoughtful and well-
structured monograph leads the reader to expeot a
discussion of under-ice submarine oombat, whioch
the asuthor dees provide. Firet; hbowever: he
examines the New Haritime Strategy:; from which
stems the anti-35N/53SBN wmdssions for U.S.
submarinea, and therefore; the Arctic coabat
soenarios. The SSN threat to Soviet 3SENs 1is
expected to achiewve two goals: f[irst, to prevent
their SSHa from contesting 0.5. control of the
saas by keeping them back to protect S5BNa; and
gagond, to reduce the incentive for the Soviets to
escalate to nuolear war by deatroying their 55BNs,
thus shifting the balance of forces to tha 0.3,
side, This atudy examines whether the force
structure proposed has a reascoable chance of
suocess,

The author reviewa the assumptions of our
strategic ASW bstrategy and questions  thelr
validity. He discusses three general criticisma:
ope; that the task cannot be accomplished
succeasfully; two, that even ifl' sucoesaful, it
will pot have & major influence on & land war; and
three, that unexpected results detrimental to 0.3.
ipterests are likely to coccur. Having identified
55N ws 53BN operations in the Arctic region as =&
key alassnt of our strategic ASW strategy: he then
describes the opposing U.3. and Soviet naval
forces, and the physical features of the Arctic
region, He proceeda to develop an analysis to
teat the outcome of SSH va 55BN combat operations,
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using acoustic deteotion, search, and counter-
measures models and certain environmental acoustic
information. The results of this analysis indi-
cate an ocutcome unfavorable to the U.5. Having
raised serious guestions, the author identifiea
differsnt assumptions in order to maintain contrel
of Sea Lines of Communications (SLOC), and recom-
pends & critical discussion of the strategie ASH
strategy and elternatives therete. Omne alterna-
tive would lead to surprising 35N force levels,

Mr. BSakitt bas produced a well-=developed
treatment of a subject of major importance to 0.35.
submariners, albeit no doubt unpalatable to their
leadera. Az in al]l anelyses, assumpbiona ara
arguable, In this atudy, his limited usa of
Arotie epvironsental acoustic data Iintroducesa
gonsiderabhle unoartainty as to the walidity of
both hypotheses and analytiocal results. Speoifi-
oally, his opinion of passive submarine deteotion
capablility 1s Gtoo negative, and he neglects to
conaider the potential of U.3. Iios=mounted sur-
veillance systems, whioh recent work with wvertical
line scoustie arrays has desonstrated.

His paper has sections dealing with: New
Maritime Strategy, 0U.5. MNaval Forces, Soviet 5/M
Forces, Physical Features of the Arctic Regilon,
Detection in the Arctiec, Combat and Attritionm,
Soviet Northern Fleet, Soviet Countermessures, and
Concluaions. He includes (and uses) four valuable
appendices, with which 353N poperateora should be
familiar:

A. Submaripne Ssarch Models

B, Submarine Attrition Hodels

C. Arctic Asbient Noiase

D. Propagation of Sound in the Arctic
His bibliogrephy contains many references usaful
to 35N operators.

The suthor's ideas and conclusions are worthy

of serious conasideration and disousaion by
submarine supportera, They will certainly get

97



such ftreatment from other parties Interested in
33§ foroe levels, This monograph ia highly
recoomended reading for all S3N planners and
oparators, and for inclusion in PCO school
purricula as an exercise in submarine planning and
analyais.

Charles B. Bisbhop

Er Lnuiu ﬂ-rknn
American Scientific Corp.
3250 Holly Way
Chula Vista, California, 1986
ISPH # 0-9617163-0-4

This book 1is a superb summary of Submarine
Developments throughout its entire histery, from
early beginnings to recant times, It 18 &
refarence that Tom Clancy would have admired when
he wrote The Hunt For BED OCTOBER. It would have
saved him a lot or research time. Much of it is a
graphic and unclassified portrayal of the
evolution of submarine technology. It ia =&
catalog of pro- and anti-submarine developments
of an international scale.

STRENGTHS

Thie wolume should be especially wvaluable as
& oompendium of institutional knowledge about
submarining and how various friendly and adversary
nations are trying to limit their effectivenssa in
time of war. For students and oanagers of
submarine and ASW warfaere it should be regquired
reading and always available for ready referencae.
Of great interest are the chapters dealing with
ASW Surface Ships, Aircraft, and Communicationa,
At the leat Submarine Symposiuvm (Waahingtons; D.C..
1987) 4t was announced by a high official of tha
U.&. Havy that under conalderation was the
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Fforoulation of a Unified MNavy Command for ASH.
Thisa book gives a dramatlc overview of why thia
unifying command 1is 30 long overdus, It 1is
essential that the air, surface and asubmarine
Forces become more focused on the ASW problem. Om
page T29; the apthor stetes that a major need
exista for & new ASW "CZAR.V

WEAKNESSES

Always, when &an sauthor is dealing with =a
subject 8o heavily bounded by oalassification
limitationa, the coverage must be overly genaral.
In the later chapters of the book (Chaptears 17 to
261, the manuscript does avold touching on
advanced technology developments that have not yet
become fully operaticnal or have not appeared in
non-classified publicationa, The ooverags is
fooused primarily on technologies that have beesn
tested to some degres and are in the operating
forces. The most senaitive areas [Chaptera 28 and
25) are an intersating summary of events already
in the public domain and provides for the curicus
or serious reader an insight into ourrent
operational concerps facing Commandera in the
aotive duty neviea of the world; but who have not
provided officiel commentaries on these subjects
pro  or oon. Each reader, depending on his
experience-background can come to his own conclu-
sions about the validity of this authored work and
his ocpinions.

CONCLUSIONS

Overall, this is a very readable book which
ia an excellent dissertation onm a major problem
facing the Defense Eatablishment of this oountry
and other nations. It should be a mesorable book
for "opld salts™ and & vseful overview for those
responsible for solving the problema of Anti-
Submarine Warfare,

Charles H. Hoke
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by Tom Clancy.
G.P. Putnam's Sona, MNew York, S43 pages
ISFN 0-399-13385-3

More than a npovel, THE CARDINAL OF THE
EREMLIN is a polemic for the Strategic Delfenass
Initiative, and a good one at that. Also, it is &
gonvincing argument for the 0.5. Havy's strategic
misaile asubparines and for continuing development
of that am -- (as well aa for a strong progras to
develop U.S5, strategic ASW capabilities to elimi-
pate potentisl Soviet misaile-firing suboarines
before they can launch their atrateglo weapona).

But those locking for ancther submarine yarn
will not find it here, While one submarine playa
& ralatively minor role in the action, most of the
atory tekes plepe far inland == HOBCOW,
Arfghanistan and Dushanbe, the Soviet site for
development of their missile defense system.

The atory is about the further adventures of
Jack BRyan, Clanoy's inoredible hero who makes
James Bond seem like a rather dull wimp. Although
daspribed as a "desk man® at the CIA, Ryan geta
around with the President of the United Statea,
the head of British Intelligence Service, the
General Seocretary of the Comsuniat Party of the
Soviet Union, and the Chairsman of the EKGB. He
talks the EGE Chairman into delecting and arranges
his sacape, along with the CARDINAL, better kpown
as Colonel Misha Filitow.

Filitow, the only man living who ever won
threa Hero of the Soviet Union medals in battle,
is the trusted persconal aide to Marshal Yazov, the
Soviet Defenas Hinister. Hevertheleas, im the
story Filitov has operated for many years @88 an
agent who passea "post secret™ information to the
CIA.



While the CIA; the KGB and Filitov are
parrying with each other in Moscow and Loa Alamos,
a band of intrepid Afghan freedom Fighters led by
the "Archer®, an expert at firing Stinger
missiles, and an Afghani major, trek seventy milaa
into Soviet territory and attack the aesoret laser
research aite at Dushanbe, Their attack 1is a
limited success in which the Archer and his men
are killed. After that the Major and what 1a left
of his men head back to Afghanistan.

(The failure of Soviet air power to
cverwhelm the Afghan Freedom Flghters on the
groupd == paing the shoulder-launched, almple,
low=-ooat Stingar misslle -- marks a dramatic
ghanga in the dominance of air power in war. This
also suggests that a Stinger-type missile,
covertly fired from 0.5, sobmarines might ba
equally effective against enemy ASWN airoraft
hunting our suba.)

There areé many moreé Tacets to the atory, and
pEny more characters than can be mentioped in a
short review. But one thing can be revealed:
Jack Ryan comea through with no more damage than a
sore leg. Since he is only thirty-five years old,
readers can expect continuing accounts of his
exploita.
Charles Rush

IN REMEMBRANCE

REV. JOHN F. LABCON (JAKE)} CAPT, DSHN(RET.)
CAPT ANTHONY L. PALAZZOLD, USM(RET.)
CAPT CHARLES E. STASTNY, USN(RET.)
CAPT PETER DURBIN, DUSN(RET.)
JEANNIE EASTON
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"SUBMARINE PATROL"

The Haval Submarine League, with the
assistance of the DCNO (Subs) is sponsoring the
production of & video film entitled PSubmarine
Patrol."™ This film will initialy be shown aa an
hour=long PBS Documentary and later distributed to
the Havy for recruiting and educational purpoaea,

Donors making this production posaible are
listed below 4in the order consiatent with their
contribution:

Hewport News Shipbuildimg & Dry Dock Cospany
Aughes Airoralft Company

UHC Incorporated

Ganeral Dynamics

RCA = Qaneral Electric Aerospace Marketing
Lockhesd Corporation

Roockwall Internaticnal

Waatinghouss Electric Corporation

IBH

Bird-Johnson

Treadwell Corporation

Vitre Corporation

Babeock & Wileox

Kaman Corporation

EDO Corporation

A short=fall of $70,000 remains to be resoclved.

NAVAL SUBMARINE LEAGUE
HONOR ROLL

BENEFACTOHS
ATET

ADVANCED TECHNOLOGY

ALLIED BENDIX AERQOSPACE OCEANICS DIVISION
ALLIED CORPORATION, BENDIX ELECTRODYHAMICS
AMERICAN SYSTEMS CORPORATION
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ANALYSIS & TECHNOLOGY, INC.

APFLIED MATHEMATICS, INC.

ARGOSYSTEMS, INC.

ARGO-TECH CORPORATION

ARCUS RESEARCH CORPORATION

BABCOCE AND WILCOX COMPANY

BATTELLE MEMORIAL INSTITUTE

BDM CORPORATION

BELL AEROSPACE TEXTRON

BIRD-JOHNSON COMPANY

BOEING AEROSPACE COMPANY

BBN LABORATORIES, INC. (BOLT, BERANEK & NEWHAN)
BOOZ-ALLEN & HAMILTON, INC.

COMPUTER SCIENCES CORPORATION

DATATAPE, INC.

DIAGNOSTIC/RETRIEVAL SYSTEMS, INC.

EDO CORPORATION

EG&G SEALOL ENGINEERED PRODUCTS DIVISION
EG&G WASHINGTON ANALYTICAL SERVICES CENTER INMC.
ELECTRIC BOAT DIVISION OF GENERAL DYNAMICS
ELIZABETH 5. HOOPER FOUNDATION

ESSEX CORPORATION

FMC CORPORATION

GENERAL ELECTRIC AEROSPACE MARKETING
GENERAL ELECTRIC MARINE & DEFENSE F30
GENERAL PHYSICS CORFORATION

GLOBAL ASSOCIATES, LTD.

GNE INCORPORATED, INDUSTRIAL BATTERY DIVISION
GTE GOVEHMMENT SYSTEMS CORPORATION
HAZELTINE CORPORATION

HONEYWELL, INC.

HUGHES AIRCRAFT COMPANY

IBM CORPORATION

IMI-TECH CORPORATION

INTEROCEAN MANAGEMENT CORPORATION
INTERSTATE ELECTRONICS CORPORATION

JAYCOR

EAMAN AEROSPACE CORPORATION

EOLLMORGEN CORPORATION ELECTRO-OPTICAL DIVISION
LOCKHEED CORPORATION

LORAL SYSTEMS GROUP

L. Q. MOFFITT, INC.
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MARTIN MARIETTA BALTIMORE AEROSPACE
HATIONAL FORGE COMPANY

HEWPORT HEWS SHIFBUILDING

NOIZSE CANCELLATION TECHNOLOGIES INC.
HORTHROF CORPORATION

ORI, INC.

PACIFIC FLEET SUBMARINE MEMORIAL ASSOCIATION
FEAT MARWICE MAIN & COMPANY

PICERELL ASSOCIATES

PLANNING SYSTEMS INC.

PRESEARCH INCORPORATED

PROTO-TECHNOLOGY CORPORATION

PURVIS SYSTEMS INCORPDRATED

RAYTHEON COMPANY SUBMARINE SICGNAL DIVISION
RCA CORPORATION, MISSILE & SURFACE RADAR DIVISION
RES OPERATIONS, PHYSICAL DYRAMICS, INC.
ROCEWELL INTERNATIONAL CORPORATION
RaeSPATCH ELECTRONIC SYSTEMS

SAIC

SANDERS ASSOCIATES

SCIENTIFIC ATLANTA INC. GOVERNMENT PRODUCTS DIV.
SEAEAY MANAGEMENT CORPORATION

SHIF AMALYTICS

SIGHAL CORPORATION

SIRGER COMPANY, LIBRASCOPE DIVISION

SINGER COMPANY, LINK SIMULATION SYSTEMS DIVISION
SIFPICAN, INC.

SPACE & HARITIME APPLICATIONS CORPORATION
SPERRY CORPORATION MARINE SYSTEMS DIVISION
STONE & WEBSTER ENGINEERING CORPORATION
SUBHMARINE TACTICE & TECHNOLOGY, IHC,
SYSCON CORPORATION

SYSTEMS PLANMING & ANALYSIS

TASC, THE ANALYTIC SCIENCE CORPORATION
TITAN SYSTEMS, INC.

TRACOR APPLIED SCIENCES

TREADWELL CORPORATION

TRIDENT SYSTEMS, INC.

ONC INCORPORATED, INC.

UNIFIED INDUSTRIES., INC.

UNISYS SHIPBOARD & GROUND SYSTEMS GROUOP
UNITED TECHNOLOGIES CORPORATION
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VITRO CORPORATION

WESTINGHOUSE ELECTRIC CORPORATION
WESTON CONTROL3

ZIMMERMAN ASSOCIATES INC.

HEH
CAPT JAMES P, KEANE, DSN(RET.)

HEW ASSOCIATES
RADH WILLIAM 3. POST, JR., USN(RET.)
TMC(5S) NORMAN L. LAMMER, USN(RET.)
LT WILLIAM L. THOMAS, USNR
JAMES J. McGETTIGAN
LANCE SORENSEN
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" MEMBERSHIP STATUS

[ ]

L] Current - Laat REVIEW = Year ago
[ ]

® jotive Duty 918 924 ;3]

* DOthers 2779 2761 2582

b Life 158 153 121

# Student 3 28 2K

* Foreign 39 38 32

¥ Honorary 10 11 0

[ ]

# Total 3935 3915 648

L ]

L

L
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HAVAL SUBMARINE LEAGUE
GIFT MEMBERSHIFS
Can we help you solve a gift problem?

Gift NESL memberahips cost lesa than moat
other valued giftas, Qur rates are reason-
able, 80 you can give HSL membershipa to
enyone on your gift list,

Save you timal

Shopping oan be a time to relax, You
shouldn't have to deal with orowds, poor
seleoctions and hurried decisiocns, Ordering
a gift mesbership takes only & minutel

Area always appreciated]

This is an axcellent way to support our
League and sclve a gift problem, whether it
be & holiday, birthday; or some apecial
ococasion that calls for a gift. NSL meaber-
ship offers something for everyope, The
posaitive feedback from our recipienta has
beén terrific, espolally froa our eivilian
friends. Pleass oonsider this ochoioa.

(Juat mark "gift®" on the application
form. We will forward a gift announce-
ment in your na=me.
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