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ERCOM THE PRESIDENT

As most of you know we lost "Bill"™ Purdum on
21 January, 1988. ©Bill was one of the early
Psparkplugs®™ in the forpulation of the HNSL. His
advice and suggestions came to us in & flurry of
correspondence and personal wiaits, Hia
enthusiasn for the NSL concept never waivered and
cnce the NSL was organized, he set hias asights
higher. Bill was the principle author for the
concept of MNSL Chapters and wrote the original
Chapter By-Laws. These are in use today by all
five of the NSL chapters. Bill was the Tf[irst
Preaident of our first NSL Chapter == the NAUTILUS
Chapter; in New London, CT. For all thesa efforts
wé are most grateful. Bill parsonified the finast
traditions of being a submarinsr. He cared little
who got the eredit as long as the submarine
sorvice moved forward. And from a personal
viewpoint, since he served with me and Admiral
Long as Enginear on PATRICK HEMRY, we canm attest
tc his being en outstanding shipmate. We all
dearly loved Bill Purdum. His smile; his great
aenseé of humory his profeasional attributes will
long resain with us. He xill be miaaedl|

Soon wyou will receive a ballot for the
election of 3 NSL Directors, and accompanying it
will be & preference form to indicate your
willingness to serve the MSL, The MNSL By-Laws
pontain & provision that a Direstor cannot serve
more than elght years, The present cadre of
Iirectors have sérved wall, but their tearms will
soon begin to expire. We need to see the next
generation of leaders step forward and to preparas
themselves fCQor servics to the HSL. I ask your
thoughtful conaideration inm sarking this voluntear
prefarence form. It is extremely wvital ¢to
identify those individuamls willing to aserve in the
varioua capacities. Remenber you can always move
up by starting at a committee or council level.
Hoat of the officera and directors have followed



this path. We need dedicated people to follow the
footsteps of the Bill Purdums.

Finally, the NSL Advisory Committes has
recommended that the NSL adopt & slogan that
expressas the mission of the NSL in §-5 wordas., I
ask that tha memberahip give this chellenge some
thought and =end us your ideas,

See you on 8-9 June at the Annual Symposium.

The sgenda loocks like another winner with a major

presentation on Soviet Seapower being given on the

fth. This expansion of the agenda is in consonance
with the recommendation of the Adviscry Council.

Shannon

IHE CHINESE SUBMARINERS

(The author, Commander Compton-Hall, recently
spent a month in China; at the invitation of the
Pecple's Republic of China's Navy, lecturing Lo
Chinese submariners, the Naval BQ Staff and Pro=
curempent Officials on lessons learned in submarine
warfare from World War II omwards, The invitation
probably aroas f{rom several international booka
Compton-Hall has written on submarine warfare, the
1at|at of uhdnh {with Eaptnin John Meoore) ia

i} B HAR i . It which 1s npow
requirud ruuding rur ﬂhinﬁlﬁ submarinersl!
Compton-Hall iz Director of the Royal Navy
Submarine Museum at Gosport, England, and was Opa
Analysis Officer of COMSUBDEVGRU TWO from 1958-
60.)

It was a single and surprising honour for a
retired submarine commanding officer, to be in-
vited to lecturs to submariners in the Marxist-
Leninist-Maoist People's Republic of China. But
it waa even more surprising to find an extracrcdi-
nary degree of opennesa and willingness to debate



in a Comsuniat country. Oranted, it took a couple
of days to break the igce: Dbut thereafter the
atposphera was warm and very sipllar to senior
HATO Staff Colleges opr Subparipe Command Courseas
== potably the British "perisher®™; where argumentsa
and wild accusations are flung back and forth;
vhile putting the world to rights;, without over-
much regard for accuracy opr personal feelinga.
There was absolutely no reserve at Qingdao and no
secretiveness save, of courae, where upavoidably
senaitive subjects such as nuclear safety or S3H
noisze-reduction problems were introduced.

All this was entirely unexpected, Others who
had wisited China warned that audiences would be
formal, cautious; Iimpassive -- and that there
would not be many laughs. In the event, reactions
were quite the reverse and all concerned sesmed to
enjoy themselves thoroughly. Submariners are the
same everywhere -— except: perhaps: in B Soviet
podvodnaya lodks where the Comrades are not always
prone to be very comradely -— but that is another
subject about which a great deal was learnsed in
China.

The paoe was typlcally brisk, especially at
the Subperine Academy, Qingdeo, where lectures
atarted at 0780 every morning, including Saturday,
going on wWith group discussions until the late
evening and informal meetings at any time over =&
mug of tea in the spacious hotel suite assigned.
There was po let-=up on 8 Sunday either: sope
gotivity was arranged and searching guestions from
students coptinued evems for example:; when
glimbing Mount Laoshan accompanied, as always, by
two Tminders™: two lady-officer interpreters, a
lady doetor (lugging a heavy medical pack), a
chauffeur, &n organizer, & guide — and, like it
or not; & gentleman froa the Soviet KGB somewhars
in the background. (Future visitors sight care to
nota that, if they have mo Flit repellent handy. a
ocamara direoted at a suspected KEGB attandant works
equally well).



The point esbout longish houra im mede mnot
simply to warn anybody who followa that psooe
fairly hard work is involved (the Chinese HNavy
hopas for more lectures on various subjects in the
future) but to emphasize the extreme keesnnesa of
their submariners to learn all they poasibly can
from Western experlence. They gladly work wvery
hard == often far into the night -- and are
cuptastandingly intelligent. Admiral Rickover would
have loved them although tEhey have atarted, very
regently (and not least because of Limey contacta)
to show & degree of flexibility as well aa a
healthy skepticiss and an inclination to gquestion
technical and tactical dogma which might not have
found Favour with the late Admiral.

Their dedication 4is channealled towards a
single-minded alm which was also thae ultisate
purpose of the lectures -- to bridge the
technological and operational gap between the
FLA(N) and the principal Western submarine
services as gquickly as possible. Although the
bridge is fast being built it has to croas a
thirty-year chasm.

Submarine Numbers

L and most othar naval
references for 1987/88 list the People's Republie
submarine Order of Battle as N SSBNs, 1 558, 3
55Hs, 3 5508 and 108 S5SKEs of the "improved MING",
BHINGY, "WHISKEY V" and an overwhelming preponder=
anoa of "ROMEQO® types. This Order of Battle was
ong of Gthe things which gave rlise to hilarity
emongst the atudents: they said (having first
checked that this information was unclasaified)
that the total pumber of hulls is 81, and, fur-
thermores that "very many are retired®., In other
words: Ehe operationsl force 13 pothing like 80
great as the West imagines. The word "retired”
meanzs of courses 1in reserve, The Chinese are
extremely proods and rightly =0, of bullding theip
55BN= and 55Ha, as well as thelr lateat 558ay in



their own shipyards "down to the last put and
bolt™ (a mild exaggeration); but they admit that
the panalty of keeping the work "in house" impliea
very long building times, The firat 35N toock ten
years and they are pot optimistic about apeeding
up the progess, Formal Soviet technical assist-
ance was withdrawn in August 1960 (but there have
proebably been slgnificant exchanges of information
aince then) and, elthough considerable help and
advice has been given by other nations (perhaps
with the French predominating until recently) it
geema to have been scattered. 0One result of this,
evidently, is Gthat weapon syatem integration 1ias
unknown == & matter which was repeatedly discussed
during the lecture forums.

Haapon Syatens

It 1is difficult to agree that Chinese weapon
aystems can really be dignified by that name.
They appear either to be basic in the extreme -
similar to early 03N "GUPPIES" or British "T-
conversiona® -- or assesbled plece-pesl from
whatever ascurce had been willing to supply them.
Torpedo angling and depth-setting is mechanical --
aimilar to the old British torpedoes. Howewar, 1k
muat be emphaaized that the People's Republic is
truly defensive in character and is prisarily
concerned with repelling amphibicus forces rather
than engaging in advanced submerine-versus-
submarine warfare, Despite the fact the Chinese
submarinea ares in the maln, equipped with no
better than atraight-running steam torpedoes of
Fussian design -- equivalent to USN MARE 18s or
British MARK VIIIa == they may be perfectly
adequate for the prime purposa, Apouatic hosers
are known, and the Chinese would like to meguire
British Marconi TIGERFISH, but there is reason to
think that the home-grown smart weapons are of
rather dubiocus walue. Some  extraordinarily
advanced torpedo types == are portrayed in Ehe
Militery Mussum in Beijing (of all places) but an



objective observer is forced to suspeot that most
exiat only as wishful thoughts.

Az an aside, an enormous amount was learned
gbout Soviet methods during the lecture tour
because the Chinese submariners (and indeed moat
of the armed services) ere modelled slavishly on
Russian ways and means. If the Soviets have pot
radically changed their methodology there ia good
reason Eo think that, deapite awesome material
advances; they conform to the rigld, inflexible
practicea which some of ws have alwaya thought to
be their weaknessa. HNor: by inference; are their
anti-ship tactica aggressive to our way of
thinking. For example, the idea of an 33K boring
in at high apeed to a larga foree or oconvoy,
shooting down any interfering eacorts om the way
if necessary, case as something of & revelation to
studants schooled to the Fussian way of thinking:
the thought that once within a group of asurface
ahips, a submarine is not only able to take out
ship after ship (admittedly if given luck, but
then fortune always favours thea brava) but is alas
relatively safe == to hell with the battery stats,
worey about that later -- provoked commants to the
effect that this was a wholly new idea. Taotion
in the Sovieat Mavy (unlesa quite recently revised)
appear to insist on & much more cautious approach;
and Ar the book says "do such and such®™ you do
precisely that and do not deviate ome tiny bBit
from the established rulea. Nors Judging froa
attack-teacher instances, =shall anybody gquestion
the commanding officer's essessment: i he =ays
that tha target angle-on-the-bow is 30 degrees it
would apparently ba unthinmkable to query the esti-
mate whatever the plot and calculator may suggest.
Again derived from Soviet principles, the Chipese
seem very keen on coordinated tactics; but these
still further rigidify operations by all accounts
and copmon Sense.

Operational shortoominga like these will
change; and change swiftly, in the Chinese Navy



which ia adopting a fresh, refreshing and
pragmatic approach =—— but we might wonder whether
the Rusaians can ever become capable of achieving
the flexibility which Apericen snd British
submariners believe to be =20 easential for success
in war.

There were too many anippets of information
about Soviet practices to list im fulls but. inter
alia, it was learned that all standard (i.e. non-
spart) Soviet torpedoes are fuelled by aloohol:
howaver,; the Soviet Navy has not taken the precau-
tion of deliberately contaminating the apirit (as
the USN did with the MARE 14) and Russian sailors
== ponseripta who are allowed no booze == drink
the atuff' to leoasen the tedium of an arducus,
::rrﬂnsinl and thoroughly uncomfortable 1life

oM.

FE

The relatively new Chinese-built ROMED "QREAT
WALL No. 15" (PFLA submarines are all npumbered
GREAT WALLS®) was said to be typical of the 33K
forcea. It has the moat appalling control-
roon/attack center layout imaginable. Based on
the Hussian design, it could well be that it 4ia
deliberately intended that the left hand muat not
know what the right hand ia deing. Thia, again,
would conform to what some of us believe to be
trus of the Soviet Fleet. The plet/chart table ia
in & tiny office by itselfl; the torpedo control
caloulator at the after end of the control room
faces aft and is not viaible to the Command Team;
the sonar, in & eramped and inaccesaible room with
no axterpal comsundcations, is the HERKULES Soviet
type wilth a [requency centered higher than ten
Eilobertz and a miniature PPI diaplay; there 1is
no space for ¢ Time Bearing Plot; and the attaock
periscope {with horribly awkward controls mounted
on the tube and not on the handles) ia ao poad-
tioned that the Captain can scarcely get hia body
batween it and the port bulkhead -- a0 viewing to



starboard is; to say thea leaat, difficult, The
hydroplane controls == ope man, two buttons -—— are
aituated [orward where the operator cem not be
eanily oversesn. Somehow, the Chinese overcome
these and other problems whioch would be thought
quite intolerables in tha Weak.

Much has been said about cospartmentetion in
Russian boats but there is little evidence of that
in a ROMEDO. However, externally there are no leas
than fourteen main ballast tanks, six of wvhioh are
fitted with Kingsaton velves. 5o far as damage
control 43 oconcerned there seem to be adequata
pumps but the principle feature is & multiplicity
of @meadical chests. Every boat carriez a doctor
aml 8gains by inference: Gthere 1ia a medical
dogtor in all Soviet submarinea as wall.

Personnel

The Chinese officers and sen encountersd were
absolutely first-class by any standards,
Admittedlys they were probably the cream; and men
for & ocourse of this kind, as well as for the
submarine oaservice in general, are drawn from
voluntears whoe hugely outnumber those finally
saleated; but thelr IQy quick-wittedness; asmart=-
ness; determination -=- amd; come to that., their
peraonalitiea =- were remarkable and admirable.
Moat seempad able to write software and construot
equations as a matter of ocourse; all were meticu-
lous in insuring that they got to the heart of the
matter; there were none wheo would not be a credit
to our own services -— and, very likely, 8 Chinese
submariner would be both popular and respected if
he tranaferred on loan, exchange or whatever.

Having said that: management is a serious
preblem throughout the People's Republic, The
Captain and Deputy Captain, Political Officer and
Deputy Political Officer turn to with the rest
every morning to clean ship. Things are much the
game 1in oivilian employment and the result is



suparficially sparkling (although the heads,
always smelly in HRussia and China, were kept
locked in Mo,15) but this is really not the way to
ran & rallroad or a subzarina. Ta avoid tha
appearanca of undue niggling, the point was mada
by showing studants at work on a nearby building
site where there was no loresan because everybody
was sgual -- of course. The score of labourers on
the site ware working froa dawn to dusk at full
belt: but the ipafficlency and wastad afforts were
alarming =-- and doubtless fruatrating to thoae
lopvolved. For instanca, the conorete mixer was
100 wetars away from a new atratoh of concrete and
barrows had to be wheeled over broken bricks to
reach 1E: there was simply nobody Eo0 suggest
gither mwoving the mixer or laying planks across
the rubble == and exploding a atring of good=Joas
Fire-orackera after esch stretch of concrete was
completed; hardly subatituted for a managerial
inapection.

Strict quality control in the Chinese Navy is
an admitted unknown to & large extent. Sulflfice it
to =ay that there have been "problems® with the
nuclear program but atudenta were not pressed to
expand on these,

Dotil now, new squipment and new tacstics have
been tested ad hog in (more or leas) operational
subsarines. Clearly, results have by and large.
bean disappointing: Weatern asuppliera and
advisars teatify to that and tha Chinsass
themsalves have expressed some disillusionment
with what they bhave bean offered. Those of us who
have been involved iIn Etrials of one kind or
ancther can readily underatand what has happened.
The answer suggested to, and probably accepted by,
the Chinese Subparine Service is to form a
Subparine Development Squadron -- smaller than the
UEN activity at New London but run on the pame
lines; If this solution iz indeed adopted,
dovelopments should be such more rapid than
hitherto. The establishment of a Devron would



also make it very much sasler for the Weat to give
asaistance. For one thing, forelgn obasrvera need
only see a4 limited mumber of submarines and hence
pational security, which the Chinese are paranclac
about, would not be unduly Jeopardized: f[or
another, selected corews would be accuatomed to
evaluationa which, as we all know, are seldoz
sugcesasful and not popular in a2 normal running
boat.

The Chinese are continually promiaing to
adopt a rank structure, At present the officers
gll wear the same aimple blue uniferm without
badges of rank, and they lpelude what we would
call Chiefl' and Petty Officers in their nupber, It
is & far frog satisfactory system and the Chiness
recognize this; but the snag lies in deciding vhom
amongat the O0ld Comrades (meaning very old in some
cases) should be Admirals, Vice Admirala, Captains
or nothing in partioular, Face can not be loat;
and the hurdle seems to be subatantial il not
insurmountable.

In short, although the Chinsaa subsariners
parkedly follow the Soviet system in many ways
thare are two oruclal differences betwasn them and
the Ruasalana: Chinase hardware ia poor but all-
important software == meaning parsonnel =- im very
good indeed. If tha Chiness Havy wishes its
subparine foroe to beocome a [irat-line flghting
arm it oan certalnly achlieve that aim in a few
yeara given continuing help from the Weat. There
are those who might agree that the oconsiderable
affort involved in providing seaningful assistance
would be rewarding and well worthwhile.

Commander Richard Compton-Hall, MBE, EN(Ret.)
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With the rebirth of the Havy blimp, it is
appropriate to examine how it can augment poten-
tial future missions: particularly of ASW f[orces,
History suggests a synergism between the capabili-
ties of blimps and submarine oparations. The
importance of modarn subparines in tha Maritims
Strategy suggeats that pow might ba the time to
revisit this relationship to determipne 1" [ormer
pragtices have modern application in submarine
warfare,

This past Jupne, the U.5. Havy awarded the
Firast contract since World War II to build a
prototype lighter-than-air airship. A $168.9
million contract to conatruct a batkls blimp
outfitted with a large internal radar egquivalent
to that carried by the E-2C HAWEEYE haa bean
avarded to Westinghouse and the British Airship
Industriea. If the prototype passas tests
deponatrating its ability to serve as an effective
airborne early warning (AEW) syatem, it will
likely lead to the wide-spresd re-introduction of
the airship intoc the rleet.

¥With the re-birth of the airship (blimp), it
is time for the underwater warfare community to
examine how blimps can 1.) furnish survelllance
for 53N operations; 2.) facilitate communications
for subparines and 3.) oparate offboard sensors
of use to submerged subsarines.

During the courae of WW II: Ooodyear furnished
the 0.5. HNavy with a fleet of some 165 non=-rigid
airships. Thesa blimps foreed 18 squadrons, made
more than 40,000 patrols and escorted over 89,000
shipa 1in eonvoys throughout the world, The 0.5.
Hayy olalms that not one single ship was lost
whila under alrship protection. There was,
however, one airship, the K=Th, shot down by a
Garman submarina.

1



Throughout the 1950"s the U.3. HNavy utilized
girships for antl-submarine operations and as an
early warning system for incoming Soviet bombera.
But the intredustion of newer more sophisticated
land ‘based anti-submarine warfare girplanes
resulted in the disbanding of the last of the
Havy's airship units in the early 1960's.

The wuse of airships offers some |key
advantages for operational missions with
submarines. Although Fixed wing alreraft and
helicopters are rCaster, nelther can matoh the
lighter-than-air airship's ability to atay
airborne without refueling and maintenance. Also,
asatimates as to oparating costs per hour reveal
that a patrol plane is approximately five timas as
expenaive in operations as the new blimp with its
11 day's endurance at crulsing apeed.

Misalons requiring long endurance on atation,
such as monitoring sonobuoy Clelds, providing a
communication relay for submarines, and survell-
ling key chokepointa may best ba performed by an
airahip.

Adrahips can carry much greater diaposable
loads than aireraft. Larger quantities of sono-
buoys, sensora and supplies can be handled by
lighter<than-air wvehiclea with puch mpore apaoce
available for equipment in an airship than in a
filxed wing aireraft, Large radar scanneérs used
for AEW ocan be ipstalled within the blimp's bag,
making better use of space.

Thera is the misconception that airships are
easy to destroy. Hodern airships wuse inert-gas
helium which is a natural fire extinguisher. The
gas pressure inside the envelope of an airship is
usually only 0.5 to 13 above atmospheric preasure,
8o the leskage through bullet hole opanings should
be vary slow. In the event of being hit by gun=-
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fire the sirship would bave a much better chance
ef returning to base with its crew and equipment
intact, than would a fixed wing aireraft or heli-
copter, It would also be much easler to repair.
Moreover; it is doubtful that & hit on an air-

ship's envelope with an impact or proximity-Tused
missile head would be aufficient to detonate the
wWeapon.

It is also conjectured that the airship's
pasaive saize results in a large blip on a radar
aoreen, Airahipa, however, would have 1little
metal and would incorporate some of the seme radar
ghaorbing materials as used in stealth Fixed wing
alroraft, The new NHavy blimp will be constructed
of composites with all reflective components
protected by radar absorbing materiala. Since the
girahip's 1ift ia obtained by ita buoyant gas with
1ittle angine poweér needed for movement, airship
engines produce & much lower infrared (IR) aigna-
ture thap do fixed wing sireraft and hellcopters.
If under attack, an airship, wunlike other air-
craft, can shut down ita engines, thereby removing
almost all traces of ita IR =ignatupe.

The NHavy's born-again blimp can fly at B8O
knots and at 5,000 feet for up to T2 houra without
refusling. Hounted 4in the airship's 3I54=ft,
envelope, away from atmoapheric interference and
protected by a clean inert gas environment, it
will be able to provide survelllance againat soa-
skimming missiles for a radius of at least 200
miles. It can also prove useful by delivering and
monitoring  sonocbuoys, as wall as towing an
acoustio array.

But importantly, for submarines, en airship
can be a remotely operated drone to augment subma-
rine and particularly combined operations.

The 0.5. Havy has funded two oconceptual

studies of high altitude drone airshipa. One
unmanned wvehliocle would be sble Eo hover in one
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location at an altitude of 70,000 ft. for perioda
up to 100 days. Ita 500 ft. nonrigid airship
dealgn would carry 5 million cubic feet of helium.
Intended military @miasions 4include air/sea
surveillance, communications relays and sensor
readout,

In the past: airships have been traditionally
cigar shaped, but today'a technology ia coming up
with revolutionary designs providing greater
performance characteristies for certain sisaions.

AIRSHIP SURVEILLANCE

The principle advantages of airships
complement the tactical flexibility of submarine
operationa. Their long endurance and high payload
provide the ability to extend detection ranges.
The submarine can be provided with extended early
warning of approeching aurface threat f[orces on a
real time basls, and groups of submarines can be
poaitioned to meet eanemy foreas 1n & manpar
similar to the woll-pack tactios of WW IT,

The long on-station time of airshipa allow
for barrier tactics 4n the wvicindty of choke
points similar to that currently employed by
submarine forces. Airaships operating together ocan
extend these barriera over asignificant ooean
distances. Sonobuoy flelds laid by the airship
and to be read-out by aubmarinea could be main=
tained For long periocda of time, replenished as
needed, and repoaitioned as the threat changes,

An added feature inherent in airship deaign,
that of low apeed maneuvarability, providea a
possible expanaion of sensor employment to a towed
array or remotely controlled underasa vahicle.
This would require submarins operations nearer the
ocean surface, but is particularly effective in
that the sensor employment platform ia not in the
water, Figure 1 illustrates this employment moda.
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AIRSHIP WITH TOWED ARRAY

=) ) ) >

FIGURE 1.

The uvae of sensors in this fashion with a tethered
conneation to the mopnitoring blimp providea real
time data collection and a greater range of sensor
employment for the submerged vehicle. Again towed
devices could be used in coordinated operations to
extend the area of survelillance and increass the
quality of Iinforsation by providing omultisensor
aspecta.

The ocombination of passive sensors and a
tathared connection to a platform which is mot in
the water would provide little warning to enemy
submarine forces that surveillance devices were in
the area. FRapid procesaing of this information,
optimization of counter fores positioning and
reliable dissemination to friendly submparines
would snhance ASW effactiveness.

COMMUNICATIONS WITH SUBMARINES
The pability to preliably communicakte with

friendly forces is the key to this type of
operation,
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Historically the submarine has been cast I1in
rales which do not regquire extensive communicatlion
with othar [oroes. The tactical advantages
attained through steslth and covertness typlcally
outweigh the risk of exposure through
comsunications. WNone=the-leas. there are pariodic
needs during submarine operations for communica-
tions with other naval forces. The introduction of
airshipa would not alter comsunication techniquea
for the submarine, but they would furniah a plat-
form which can enhanoe the quality and quantity of
information available to the submarine through
current mathods, The receipt of information is
least dangerous to the submarine sinoce 1t does not
réegquira it to send active transmissions and 1t can
be accomplished on an area brosdoast basis without
revealing fthe presenoe of the submarine in a
particular logation. From its patreol station the
girahip ocan broadoaat iInformation from the shore
or received from 1ts own deployed sensors to mere-
ly the general area of submarine operationa,
Figure 2 illuatrates some general commundications
methoda,

SUBMARINESAIRSHIP COMMUNICATIONS OPTIONS

£f

FIGURE 3.
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In its capacity as an airborne command post,
the airship replicates the communicaticna role of
a satellite. It has the advantages of not
requiring the subatanktial space program rescurces
== baing able to remain on station, elimdinating
the threat of antisatellite weaponry, and provid=
ing other capabilities beyond mere comsunications.

Airship personnel on the acene ocan provide
tactical support to multiple submarine operations.
The banslfits derived from obtaining Ainformation
through the airship'a multi-sansora, however,
should enable the massing of undersea foroes at
optimum locations. This would outweigh the tempo=
rary conatraints for many acenarios. Onpnce the
submarine ia directed to an aktack poaition it i1a
free to break cossupications wuntil =iassion
copplation.

It ls apparent that lighter-than-air wvehiclea
ocutperform both fixed wing eircraft and helicop-
ters in ocertain miasions supporting submarines --
ipcluding oocean surveillance, sonocbuoy mondtoring,
and commiinications relay functlons. Airships are
being 1ifted from the pages of history booka to
make & vital contribution to tomorrow'as underseas
operations.,

Stevean M, Shaker
CAPT R. 8. Anderaon, USN(Ret.)

RESCUERS FROM THE DEEP

On a Tuesdsy morning. February 1987. the U.5.
nualear submarine SCAMF wea homewerd bound to ba
decopmissioned after 23 years of service. Weather
forecasts the npight before had warned of a
feroocious winter storm sweeping up the East Coast.
Packing winda of 80 milea an hour and waves as
high as 60 feet, it menaced shipping but was of
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little pgoncern to the SCAMP as she glided through
the silent deptha far below the fury of the atorm.

Overhead, the BALSA 28, & 345-foot Philippine
registered [reighter; battled to survive -— a
thousand miles east of Cape Cod. Aa mountainous
seas burst over it; the ship leoat headway. AL
1645 its urgent 508 said, "Taking on water. Carge
shifting 4in holds. In need of immediate
assistance.™ It was obviocus the ship waa going to
sink. There were Gtwo lifeboats, but one was
unusable becauss of the severe list on the ship.

A Havy P-3 ORION arrived and dropped a rescue
canister containing a canopiad 1life raft: close to
the ship. Then one of the ORION'a engines failed
and it headed for bome, Within minutes & Canadian
AURORR was on atation and relayed tha last word
from the BALSA 24: TAll hope ia loat. Abandoning
ship.®

Tha S3SCAHF rose to periacope depth lor a
routine noontime radio communication with tha aub
base, Almopt ipmediately the radio operator told
the skippery, Commander David Duma, that there was
a Priority Flash coming in: "Proceed directly to
yeasel 4in diatresa in your area to assist in
rescue efforts i possible™ and a geographic
location for the sinking ship was sdded.

The SCAMF went deep and raced through the sea
to attempt & rescue effort. Only an emergency ol
this sort would cause a nuclear subperine, with
its limited stability on the surface even in a
slight ssa:; to surface in sech a severe storm.

All furniture and movable gear was lashed
dowr. Seasick pilla were issved to all handas.
Bars went up on bunka. The crew's @mpess was
cleared and converted into an emergency ward for
survivora. The rescue team muatered in exposure
auits eand arped themselves with ropesa and safety
harnesses., Chief Paul Comway, the asubmarine's



diver, prepared to go over the side to assist men
in the water.

In less than an hour; ‘the SCAMP was within
ten miles of the BALSA 24's last position. Rising
again to periscope depth, Commander Duma raised
his radio antenna and activated a flashing yellow
beacon atop his mast. The Canadian AURORA
radiced: "We have you in sight. Follow us to life
raft.®™ As the huge plane akimmed the wavesa, the
SCAMP followed. At 1500 the AURORA dropped &
yellow smoke buoy as Commander Duma spotted the
BALSA 24, He then ordered "3tand by to surlfaoce,
Rescue party to the sain trunk.®

The pain trunk was a 30-foot vertical ateel
tube containing a ladder that led directly from
the submarine's control room to a tiny open bridge
atop the SCAMP's streamlined sail.

A TO=knot wind was blowing as Duma cracked
the upper hateh and ascended to the bridge. He
was imsediately drenched with seavater. The
bridge, 20 feet above the main deck was surrounded
by f[oeaming white water. Some of the cresting
waves towered higher than the bridge. Wallowing
and pitching, the SCAMP rolled like an egg.
Gripping a handrail, Commander Duma then ocalled
down: "Rescus party topaidel®

As the rescos team emerged onto the rain=-
swept bridge:; the screscohing wind tore at thedp
glothing and ripped tha worda out of thelr moutha.
At thisy they reallzed that they would have to
attempt the rescue From within the sail.

As Commapder Duma mansuvered the SCAMP closer
to the raft, Chief Conway descended down the
inside of the sall to a small door at deck level.
Spapping bhis nylon safety tether to a pipe:s he
unlatehed the door and leaned out to tle it open.

A breaking wave smashed against the door; snapping
tha lina.
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Duma realized that the plan to put Comway 4in
the water to awim to the raft with a lifelins
would have to be sbandoned. Shouting to Comway to
stey within the sail, bhe eased tha SCAMP even
closer to the bobbing raft, Above Conway's head,
LCDR Beaudoin oraogked open & sBmall door apd
stepped out onto the borizontal diving plane,
Tethered by & salfety line, Beaudoin uncoiled a
light heaving line with a weighted ball and, B3 a
wave brought the wildly gyrating raft within 20
Feet of SCAMP; let [ly the heaving line. But the
wind deflected the line [rom its target. s
Beaudoin leaned out for another attempt:; & wave
swapt him off the plane. Dangling helplessly at
the end of his safety tether; he was dragged and
battered ageinst the svbmerine's hull. Pebty
Officer OGodireys 1in the doorway of the horizontal
plene then Tired a gun which projected a lifeline.
Ho =sooner had the line streaked from the gun than
the wind whipped it away from the raft. At that
instant, a pammoth wave ploked up the raft and
awept it acroas the submariné'as bow. It struck
the BSCAMP with a sickening thud and was then
carried away into the foaming seas.

Duma swung the SCAMP arcund to follow. but
with visibility fading fast in the waning daylight
of the February alternocon. he felt there was no
pore time for another rescue attempt. Ordering
his battered rescue party belows; Duma secured the
bridge and descended to the control room. After a
conferanca with his officars he radiced to the
patrol airopraft overhead: "Ho further rescue
attempt possible tonight. We will resain on
surface and try again at firat light tomorrow.®

All that night the SCAMP steamed slowly in a
figure-eight pattern to keap the tiny blinking
1ight atop the canopy of the liferaft in sight and
to lat the mén in the raft sée the yellow beacon
on the siubmaripna's mast. Commander Dumsa "wanted
them to know that we were still there and sEill
trying to save them."
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Within the submarine "it was like riding a
rollar ocoaster.™ Men ware catapulted from their
bunka, In the mess hall a 200-pound soft-drink
machine was ripped from ita steel base and hurled
aorpoas the room. In the reactor apacesas electri-
clans wedged thesmselves into corners as they
soanped thedir dials, Yt didn't seem an if it
could get any worse® recalled ona man, "and then
we would take another tremendous roll Ehat would
put ua on tha deck plates.®™

Toward 0300 the SCAMP's officears who had been
tracking the raft through the perisccpe, noted
that its blinking light had vaniahed, "Wa found
out later;™ Commander Duma said, "that a heavy sea
had amashed the ralft's canopys and it collapaed
upon the men inside. One man was swept ocut the
door of the raft and was never ssen again.®

It took the SCAMP three hours:; working with
aireralft overhesd, to relocate the raft. Juat as
dawn was breaking, Commander Duma went back to the
bridgs, wearing an exposure ault. Peering through
binoculars, he spotted through heavy rain aqualls,
tha raft and saw that there were several peopla
crouching within the torn canopy.

It was then discovered that during the night
the heavy ateal door at the base of the sall had
been torn of " its hingeas. Chief Conoway went down
inside the seil and stationed hipself in the
narrow space &t its base:; where inrushing seas
engulfed him every 10 to 30 seconds. The wind had
dropped slightly. but waves were still running 40
feet or higher.

Az Duma brought the submarine oloss to the
raft, Petty Officer Langs leaned far out on the
horizontal plane and heaved a line that struck the
raft's doorway. The mén in the raft then pulled
the line inaide the canopy and made 1t fast. But
Just es Chief Conway begen to haul on the line; a
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wave lofted the raft high in the air and snapped
the tether, leaving it dangling from the sail.

Az the raft slid down off & wave, Lange
tossed over a heavier linpe. One man in the raft
grabbed the line and eclung to it, PHaul away on
the tether,™ Chief Conway shouted as he and Lange
pullad with all their atrength. Then the man who
had been holding the line inside the raft Jjumped
into the water beside the submarine and tried to
climbh the lina hand-ovér<hand up to the sail
plane. PBeaudoin and Hardin leaned doewn to pull
the desperate man up, but a heavy wave smpashed him
againat the hull and he lost bis grip and floated
away.

When the men, huddled within the rart,
realized that they were drifting away from the
SCAMP; they Gtumbled out and grabbed tha tether
lire. |Nows; with aix men on the lins, Conway and
Lange tried to haul thes in. Aas the firat mpan
reached the submarine a wave toassd him up on deck
in front of the sail. Conway then leaped out and
dragged him insida, The asurvivar, auffering from
exposure, was quickly handed up to tha bridge and
passed down into the submarine, put on & stretcher
and taken to the méss room where he was swathed in
thersal blanketa.

Heamwhile, Conway at his doorway in the sail.
tried to haul in the five men atill on tha line.
"I felt that we finally had thes™ he recalled.
But Jjust then the men on the line ware deluged by
another wave and Conway saw to his horror that the
line had parted. "Grab the other line," he
shouted. The men swam to the other trailing line
apd seized it. Conway and Lange began pulling
them in. When the firat pan was within thres feet
of Comway'"s oubtstretched handa, and his feet had
found the hull, & tresendous sea buried both him
and Comway. Conway [elt the line go slack. The
man and bis companions were hurled back into the
sea and worse, the line was no longer attached to
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either the aubsarine or the raft. fget back to
the ralft:;" Cooway shouted; but only one man,
believed to be the BALSA's captain, had any
strength left, He alone got to the raft and clung
ko it.

Comsander Duma made four more attespts to
adge the SCAMP acloser. Then a heavy ssa ploked up
the raft and toased it acroas the submarina'a bow,
Beaudoin and Hardin then crawled out en tha port
gall plans and tossed lines down to the raft. ha
thay prepared to drop down and grab tha last
surviver, another big wave rolled up froama the
stern and smashed down on the sail, engulfing the
reaquers and tearing the door to the horizontal
planes off its hinges. The subsarine rolled
heavily to atarboard, as the last survivor disap-
poearad into the waves.

Below: a tarpaulin had been rigged to defleot
water from the main trunk into a ascuttle drain
that led to the billges; but as Chief Ehrhart
atarted up the main trunk, tons of cold sea water

pourad down through the trunk. LT Bargens who had
beesn atationed at the top of the trunk, was atruck
by & heavy wrench and plusmeted down the ladder
landing on Ehrhart. A mass of water deluged the
een in the control room. In the wardroom, a doop
burst open and a wall of water flooded into the
room. Seawabter aspurted from panelled walls and
cellings. A river of water cascaded down a
ataircase to a lower level, [looding a berthing
compartment just above the sSubmarine's main
battery hold.

"He'ra ainkingl®™ somecne ahouted.

The submarine's atability was threatensd by
this sudden influx of water. The sea entering an
open hatch is the subsarinsr's ultimate pightmare.

In the oontrol room, ga rising water
threatensd te shopt-oirouibt electronic equipment,
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Captain John Soyder of Submarine Squadron Two ==
on board a3 an obsarvar == shouoted, "S5hut the
hatch! Blow forward ballast tanks. Sound colli=
aion alarm! Rig ship for rlooding.™

Up on the bridges Commander Dume; realizing
that his submarine wea in great danger; made the
moat agonlzing deoclsion of his navel ocareep.
"piscontinue the rescue operation.™ he ordered.
AClear the bridge. Rescue party lay below."™ Then
with onhe last look at the men in the water:, he
dropped down the ladder into the main trunk and
alamsed the upper hatoch shut.

Water pgurgled into the battery ocompartment
bensath the lower berthing cospartment deck.
Hattresses were stripped from berths sod [lung
over the hatchea. Dapage control partiea moved
through the submarine to pump water from the
overloaded bilgea,

Although the SCAMP wallowed in the
mountainous seas, the men in the water and the
ampty raft were tracked through the pariscops.

Az soon as the flooding was brought under
control, Commander Duma decided to resume rescus
afforts. But the opportunity was loat. A
Hercules airecraft out of Bermuda had thought that
the rescue was finally succeeding, but as they
dropped low over the ccean they saw that the
submarine was in obvicua trouble and had been
forced to halt the rescus. The raft was blown
downwind from the SCAHP: and some of the men
floating in the water waved [eebly st the aireraft
bafore disappesaring eamongat the waves. They'd
been dropped another raft, but Ehey'd made no
effort to reach it.

Whan the rescus offort ended that evending,
there was only one survivor, Almer Rances, 2T, &
gseapan from tha Philippines. The next afterncon
he was strong encugh to take part in a memorial
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service for the 18 men of the BALSA 28 who had
parished. Commander Dusa resd from the Book of
Faales while his weary crew thought of the men who
had disd. When the service was over, SCAMP dived
deep below the stormy waters and headed for home,
Evan MaLeod Wylie

(This story i1is condensed from Wylie's [Jescuers
Erom the Degp in Yankes magazine, January, 71988.)

On July 26, 1987, The Washington Post printed
8 syndicated column by Jack Anderson and Dale Van

Atta entitled "Submarineas for the 21at Century."”
The ocolumn's oriticism of the 55N-21 (SEAWOLF)
program projected an authoritative ring that waas
enhanced by its spread on the editorial page,
Revealed within the column, however. were tha
identifiable undertones of a few particular
gritios, none of whom has developed a convinoing
case among knowledgeable analysts and decision
mekers. Experience with their method of argument
suggests that either those eritios are unawars of
the aclentific approach to inveatigations or they
deliberately ashunm it in search of senaationalism.
Onfortunataly, guch criticism of tha Defense
Sector 1a all too common. When it reachaes the
Fublic Domain it can undermine oconfidence 4in
Dafenzse decision making and ercde support for
important programa. The purpose of this artiocle
ia to refute allegations of the kind contained in
the Anderson-Van Atta column.

The column opens with the followlng salvo:
FThe Nevy wants Congress to apend billiona

of dollars on & submarine that will ansure
that the United States remains dangercusly
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behind the Soviet Union in the race for
submarine supremacy.®

The ocolumn then states that the S3N-21 has
"second-rate capabilities,™ and adds that it
Puill be a full generation or more behind the
lateat Soviet attack submarinea it will be expect-
ad to fight.® Thia generalization 1is evidently
drewn from the accompanying obssrvationa that
®Zoviet submaripes go faster, dive deeper, have
greater survivability, are better automated, have
more advanced nuclear resctor technology and carry
more powerful torpedoes and missiles tham their
0.3:. counterparts.” The Soviets are held to be
Baignificantly ahbead of the United States in sub—
marine technology on their own,™ without regard to
acquisition of technology from the Weat wia
recently publicized illegal aales. Aa an example,
the use of polymer liquid te reduce drag and
poise is advanced,

Becouse of alleged inferiorities; Anderson
and Van Atta propose that the SSH-21 program be
cancelled on the grounds that it ia a waste of
monay. In ita place, they proposs to improve the
S5SN-688 clasa and launch a substantial effort to
develop & "truly 27at century subparipe.®™ In
their opinion. the improved 53N-688, being much
leas expenaive than the SEH=21, would
give the Navy "the numbers of submarines it peeda
to ecounter the Soviet subparine fleet™ wuptil a
peyw subparine, technologloally adequate For the
world of undersea warfare fifty years from now,
could ba introduced.

Bome of the Anderson-Ven Atta observationa
about Soviet submarines are correct. although not
all of those characteristics are conteined in all
Soviet submarines, nor even in any one olass.

The flaw that I asee in their analysis; oon-

cluaions and recommendations is that they do not
deal adequately with the important paraseter,
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gquietness, and they fail to assess submarine capa-
bility in mission context.

By execluding the S3N-21; thelr prescription
for a new subparine falls short of assuring the
0.5. aupremacy 1in undersea warfare cepability.
Instead; such an exclusion limits the 0.3. Navy to
the ourrent 688 cless and to future technology.
Anderson and Yan Atta appear to have overlooked
twe importent points:

Firat, the 55§-688 is less expensive than tha
83H-21 because it iz less capable than the 33¥-21.
Tha unit capability ef tacticsl subsarinea is in
application, Differences in unit capability do
not ecoavert linearly to unit cost or to overall
force capability. Thus, 1if the 35N-21 will be
inaffective againat the projected threat, tha 538=
688 will be even a less effective substitute.

Adequate improvements to the 688 at lower
coat is not possible becauss of the fundamental
limitationa of the S53N-688 deaign.

Larger nusbers of SSN=G88a would not produce
a more affective foroe than would Fewar numbars of
E5N=218. Moreover; the per-unit difference in
effaotivensas between the two oclasses 18
substantial, ’

Sacond, research and development beyond that
of tha &SSN=21 involvea uncertainties, To use
these untested technologies in 33N-21 would be too
high a riak to impose upon this high cost, gquality
platform. The ongoing program incorporates the
Wavy'a beat abllity to employ evailable technology
to requirements.

The 1ssues raised by Anderaon and Van Atta
have been considered carefully over the paat five
years by the Department of Defense and the
Congress. For exazple; several yeara ago, as SSN-
21 development was approaching milestone-approval
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by the Secretary of Defense, the Navy undertook an
extensive, searching examipation of the adegquacy
of tha BJ5H=21, g8 deasigned, to perform its
miasions, The recomsendations of that atudy were
reviewaed by senior DOD officisls and were accept=-
ed. It is not correct to sey that SSH=27 will lag
behind Soviet attack submerines; and it iz un=
reasonable to aaell its capabilities "asecond-rate.®

Thara is the temptation to measure 0.5, aub-
marines against those of the Soviets on the basia
of comparative speed; depth: level of sutomation;
survivablility, reactor technologys and weapons.
Thase f{aotora cennot be teken in isolation or in
oombinations for this process does mot yield the
best tacticel performance profilea.

Tactical performance capability depends on a
copplex relationship of many submarine parameters
and to the ocean environment. Net asseassanta of
weapons systema eare pot rationally developed in
terma of "racea™ between similar capabilities and
equipments. Rather, such assessments are based on
the weapon or platform capabllity te perform as
deaigned agalinat the threat in specific [ighting
environmenta.

Soviet subparipne technical and operational
advancea present significant problems for U.S5.
Hevy planners and subparine designersa. For axam-
ple; any increase in operational depth or speed ia
of econcern. The response to a deep submarine is
not necessarily ancther submarine of equal depth
capability. It might be an anti-submarine weapon
is more effective at the deepest depths of an
enemy suvbearine. To inveat soley in depth capa-
bility without sound mission reasons is not ooat
effective,

A aimilar argument can be advanced din
conaidering &apaad: It may be morea affective to
develop & weapon (such as SEA LANCE} that can
reach & fast submarioe at a long range, than to
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patoh submarine speeds. A weapon is beat thought
of as a system of Foroe (people, platform, weapona

I). Moreover, the relation of speed to mission
application may be quite different for the U.35.
than for the Soviets; leading to different conclu-
slons. Thus some Soviet developments may not be
matched by the same or similar developments in
0:5: submarines. Rather; the 0.5 might call for
support of weapons programs or other anti-subma-
rine warfare capabilities than depth or spesd to
mateh those of Soviet submarines.

Some Soviet advances ars sulted to thelr
contemplated tactios, For example, inoreased
automation in combat has specific purposas; reduce
panpower,; Iimprove high speed control, ato, Auto=
mation may detract from efficiency, on the other
band, when improperly used where hupans do =&
better job.

Some technical advances may be counterproduc—
tive for the Soviets. {The history of Soviet
submarine development suggesta that they are aware
of this.) For example, high spead obtained at the
price of high noise levels oreates a serioua dia-
advantage.

Other Soviet technical advances are made at
the price of reduced safety and reliability, as in
their nuoolear reactor deaigns when ocompared Eo
prevailing 0.5. standarda,

Finally, some alleged Soviet edvantages are
pure speculation and fantasies of a few well-
peaning critics.

An important problem in warfare is asymmetry
in performance, wWhich 1s why net assessment 1in
terma of similar systems can be misleading. For
inatance, battle tanks compete against not only
tanks but alao anti-tank aystems, Aircraft oar=
rlers have to repel anti-surface warfare systems
with limited counterforce. Asymmetry in undersea



warfare prequires the capability for submparines to
perfors missions against a wide range of threat
projections. These missions are of broader scope
than antl-submarine warfare. Attention to miaslon
perforpance leads to esteblishing the sappropriate
copblipations of submarine design perforpance
characteristica, A cosbinatlon of speed, gquieting
and high perforpance relisble weapons provides
advantages in tactical ASW operations. Flexibili-
ty to use these capabilities and others, like
suparior command and control systems:s permit
desired mission performance under changing
gircumpstances.

Thus, the U.5. Navy does not copy all of the
design technigques employed by the Soviets, since
the sdvantages for thelr Havy does not mecassarily
apply to U.5. submarines and the disadvantages may
be severe and coatly.

Tha mission aspeots of design and performance
and their relationahip to technological realities
wers oconsidered in shaping the 53N=21 program.,
The 33H=-21 will meet U.5. mission requirements in
a ooat=offective manner by providing achiesvable
operational capability for the D.5. to about 2010,
at which time its follow=on will be built.

The concluaion that the time has arrived to
introduce & new subsmarios olasa by no means
obviates the continued utility and isportance of
exiating submarines. Improved Soviet submarines
ara fielded neither all at onoe nor necessarily ino
high quantities, and misalon asymmetries will
oreate a continuing role for the S5SN-6B88 clasa for
g long tima., Besidea, until the 55H-21 is fielded
we will be dependent on the S3N-688. In recogni-
tion of that fact, oontrary to the Iimpression
conveyed by the Anderson-Van Atta column, the Havy
already has an ipprovement program underwey for
the SSH-688, Even at its best, however, the
improved SSN-6B8 will not be an adequate substi-
tute for the 53N-21 in future wunderses warfare.
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It is mot posaible to improve an existing
submarine of older deaign to the same level of
parforsance that is achievable with a contemporary
design. Thus; while there will remain many mis=
ajona that the improved SSN-688 will perform well,
there are psoms coritical new missions connected
with msodern maritise atrategy for whioh it will
not suffioce,

Research and development directed toward
submarines beyond the 55H-21 will use new hull
forma, bull materials, propulsion systems,
weapons and sensora apd O, The impoptance of
that effort must be publiclzed, [or undersea war-
fare will be an iporeasingly dynamie acbivity in
218t century warfars, The significance of the
submarine beyond 55N-21 1s that it will probably
depend for its success on evolutlionary developaent
that produced the series of prior classes. Past
designs have evolved through stages of reactor
power &and efficiency, grades of steal For hulls,
dimenaions of towed arrays and sonars: autosation
of combat and control systems; all on and within
the characteristic cigar shape with topaide sail,
Howevers it is conceivable that the S3H=-21 will
represent the praotical limit to gains that can be
realized through evolution of designa bulilt around
particular controlling featurss.

Further gains in stealth and tactical aspeed.
and thus to improved performance of on-board sen-
sora, will depend on new deaigna. The dealgn of
hull apd acoustic arrays will be developed
jointly, BSome of the research and technolegy will
be quita radical. FHessarchera and sponsors will
be well advised to make room for amnd encourage
new explorations as they better underatand the
underseas world.

In summary; the U.5. is planning a submarine
program with a three-pronged approach that in=
cludes S3N=21. The firat prong ias the improved
SSN-688, which will meet the Nevy's needs for the
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pext Cilfteen yeara, The final prong, Iimaginative
research and development, will prepare the pathway
to undersea warfare two generations hence, But
the central prong is the 53K=-21. By assuring our
advantage through at least the next generation,
53N=-27 may well assure our opportunity to have a
more advanced program for the éra beyond.

What are the returns from this three pronged
inveatment atrategy? One galn will be in anti-
subparine warfare capability. Other gains; less
obvious at presant, wlll appear as submarines
bacome  increaaaingly atealthy and offensively
capablea, The design of the 58N-21 hints at the
future with 1ta unique capabilities to deliver
weapons against surface targeta from beneath the
aea, The age of the true underseas taotical
nuclear submarine is dawning: SEAWOLF is tha
firat strong atap.

David L. Anderson

Since the SALT Negotiationa inm the 1970a, the
United BStates and the Soviet Union have grappled
with the problem of limiting long-range sea-
launched cruise missiles (SLCMa.) The SALT II
agreement would have put a temporary ban on de-
ploymenta of these orulse missiles with a range
greater than 600 kilometers. Thia agreement was
never ratified, however, and both sides proceeded
with the development and deployment of new long-
range crulse missile aystems, The 0.5, developed
the TOMAHAWE in three veraionas == the nuclear-
grmed land-attack version, the oconventionally-
armed lend-attack wersicon, and the  antiship
missile, The Sovietz on the other hand, developed
gnd deployed pumercous nuclear and conventiopally-
armed antiship crulse missiles, inoluding the pnew
550 kilometer 55-H-19 carried by both OSCAR-claas
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submarines and KIROV-class battle cruisers. In
sddition, the USSR developed two new long-rangs
land-gttack cruise missiles exclusively for subma-
rine use == the 55-HI-21 which is capable of beling
fired froo & standard Soviet 21-inch torpedo tube,
and the larger S55=NI=2ll which currently is fitted
on & single, converted YANEEE-class submarine.

At the Reykjavik Summit in October 1986, the
0.3. arnd USSR egreed in priociple that sea
launched cruise missile limitations could be the
subject of & separate arms control agreement. The
U:5: Delegation to the Nuclear and Spece Arms
Talks in Gepeva subsequently informed the Soviets
that the United States could asgree to an equal
nuperical limit on sea launched cruilse miasiles if
satisfactory werification provisions could be
worked out. The Soviets responded favorably, bub
insisted that deployments of such missiles be
limited to submarines. Thae Soviet poaition
rejects deployment of any long-rangs cruise
missiles on surface combatants.

Assuming that verification difficulties can
ba resolved, and that the Soviets are willing to
compropise opn surface ship deployments, a possible
arms control agrespent to limit sea lsunched
cruise misailes might look as followa:

= & 1limit on 21l nuclear-armed SLCHa with a
range in excess of 600 kilometers to 500
misailes.

= Sublimita:
== 300 SLCMs on submarineas.
== 300 SLCMs on surface ships.

= SLCH platforms limited to:
== k4o olasses of asubmaripe.
== two classea of surface combatant.

Acceptance of the SALT II definition of long-
range would allow the Soviets to retain their
large nusbers of nuoclear and conventionally-armad
antiship orulss miasiles. At the same time, tha
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limit on "puclear® SLCMs only would allow
unoonstrained deployment of 0U.5. conventionally-
armad antiship and land attack cruise missiles.
Limiting deploymenta to two classes of submarine
would F[it both U.S. plana to deploy TOMAHAWE on
LOS ANGELES and SEAWOLF-class attack submarines,
and Soviet plans to deploy two new SLCMa - the
58-NX-21 and S35-NX-20 -- requiring two different
typaa of launah platforms. Limiting deaploymants to
two oclasses of surface combatant, on tha other
hand, would affect only the United States and
would bha a concession. The U.2. Havy currently
plans to deploy sea launched cruise missiles on
fiva olasses of major surfeace combatanta. How-
ever, we oould astill deploy & large npumber of
puclear land attack missiles on surface ships by
confining deployments to our most modern surface
copbatants which will be fitted with the large
magazine-capacity; vertical launch syatem.

An alternative ascenaric might combine an
outright ban on long=-range nuclear-aroed oruise
missiles wusing a lower "long=-range®™ definition
threshold, with greater freedom to mix in ahorter-
range cruise misailes. Such an agresment might
logk like this:

= A ban on &ll nuclear-armed SLCHa with a
rangs greater than 300 kilometers.

= Freedom to deploy all typea of SLCHa with
8 range less than 300 kilometers on &ny
nusber of submarines and surface ahips.

There is nothing sacred about the 600
kilomatar SALT II threshold definition .of
long-range sea launched crulse missiles. Limiting
nuclear-armed SLCMa with a range greater than only
300 kilometers would capture a npumber of the
Soviet Navy's antiship misailes as well as the 55-
=21 and S5-NY-24, 0.3. nuclear land attack
cruise miaailea also would be capturad by thia
ban. However, the U.8. Navy would ba left with a
ma jor rangs advantage 1in oconventionally-armed
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gntiship missiles == 600 kilcmetera for the anti-
ahip misailes vice 550 kilometers for the Soviet's
55=N=12 and 55=-N=19. The U.5. MNavy also could
deploy conventionally-armed land-attack TOMAHAWKS,
At the same time, &an agreement along these lines
would permit the Soviets to retain muclear-armed
antiship oruise mlasiles with & range less than
300 kilometers of which the U.3, Navy has none,

In conclusion, & compromise arma control
agresment providing for equitable numerical limits
en 0.8, and Soviet SLCHMs appears feasible.
However; in the author's view; such en agreepent
pust npot be conoluded unless and wnbil effective
varification provisions can be worked oub. With=
out these, we could never be certain that the D33R
had mnot exceeded the agreed limits. The s=all
aize of moat cruise misalles and thelr ability.
for the most part; to be fired from standard-size
torpedo tubea will make verification exceedingly
difficult. Mevertheless, the Soviet record of
pon-compliance with paat arms contrel agreements,
as documented in several Preaidential reports to
Congresa, makes alr-tight verification provisions
an absolute must for any agreement on sea launched
eruise misailes.

Dr. Edward J. Lacey

The Scvieta have been using the term unalink-
gbility ("pepotoplyayemost®™) since the late-1880s
to desoribe built-in structural and mechanical
features which prevent loss of ship stabllity,
control and buoyancy under accidental or combat
situations involving flooding, fires or equipment
shock damage. Unsinkability features were [irat
incorporated into Soviet submarines in 1913,
Soviet submarine survivability exparta classify
subsarine unsinkability into Etwo categories: sur-
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faced and submerged unsinkability. Only submerged
unsinkability will be discussed hare.

Between 1959 anpd 1984 the Soviets =altered
their definition of submerged unainkability thres
times, Each alteration suggesata that the sub-
perged unsinkability Features built into Soviet
submarines have been boosted. The definition of
submerged unsinkability began to take on a differ-
ent flavor in the mid- te late-1960s. For
example, the definitions given by Novak and
Lapshin (1959), Bukalov and Narusbayev (1964), and
Yefim'yav (1965) differ from those given by
Frasolov and Amitin (1973), Bol'shakov (1977}, and
Yakimov, Syromyatnikov and Radziyevsiciy (1984).

Novak, Lapshin, Bukalov, Narusbayev, and
Yofin'yev belleve that in peacetime and wartims a
submarine should always be brought to the asurface
when one or more comparteenta is Clooding. On the
other hand, Frasolov, Bol*shakov, Yakimov,
Syromyatnikow, and Radgiyevskliy believe that
Hartime avbmerged unainkability ahould include the
ability of a submarine to run submerged without
losing control when (one or two) pressure hull
compartmenta and their adjacent main ballast tanks
ere f[looded. However, Frasolov, Bol'shakow,
Yakimov, Syromyatndkovs and Redziyevakiy also
believe that &8 submerine should slways surface if
propulsive power is lost or the subparine is
incapable of developing sufficient speed to
counter flooding, stability, end/or other damage
caused by the attack.

It is significant that recent Soviet writings
on submarine design and navel ship survivebility
theory indicate that flooded or dasaged submarines
should ascend to a shallow depth, restore cosbat
stability, and continue (degraded) combat opera-
tions. The resscon cited for this sotion is that
at desper depths watertight bulkheads may become
unstable due to the hydrostatic load in a flooded
compartment. The definitiona of submerged unsink-
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ability strongly suggest that modern  Soviet
submarines do mnot have many teat-depth rated
bulkheads.

In supmary, modifications in the definition
of submperged unsinkability very likely reflect a
change 1in Soviet thinking on submarine cosbat
survivability. Im particular, it appears that tha
Soviets balieve their asubsarine designs have
evolved to the polnt where a submarine can be
built to overcome many flooding casualties and
continua, (but degraded) submerged ccombat opera=
Eions, 1f the orew properly responds and uaes the
submarins's unsinkability features.

The evelution of the definition of submarine
submerged unsinkability from 1959-1985 is illus-
trated below.

Novak and Lapahin (1959) defined submarine sub-
merged unainkability aa:

the eability of & subparine to navigate
underwater and to ascend inte & surfaced
gondition when part of the wolume of Ethe
pressure hull is flooded and (some) of the
main ballast tanks are (flooded).

Bukalovy and Narusbayev (1964) defined submarine
aubserged unsinkability aa:

the ability of a submarine to reach the sur-
face with scme volume of the pressure hull
flooded and adjecent mwain ballast tanks
{flooded).

Yefim'yev (1965) defined submarine submerged un-
ainkablility as:

the ability of a svbmarine to submerge, and
to run submerged without losing controllabil-
ity when pressure hull compartmenta are
flooded and the main ballast tanka adjacent
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to them are (flooded). (However. Yefim'yev,
at the same time, wrote that "Modern (nuo-
lear) submarinea cannot run aubmerged, even
with one Tlooded compartment, and they have a
such amaller degres of subeerged unsinkabili-
ty than optimum requiresents would suggest.™)

Frasoclov and Amitin (1973) defined submarine sub=-
merged unsinkability as:

the ability of a submarine; under conditiona
of danage associated with the entry of water
into the proassure hull, to navigate at deptha
which do not exceed maximum depth, and to
surface while maintaining sufficient bucyancy
and atability.

Bol'shakov (1977) defined submarine submerged un-
sinkability as:

the capability of a osubmarine to avold
excuralions beyond test depth when water
penatrates inside the pressure hull, and to
aascend to a depth that does not endanger the
stability of the bulkheads; or to asurface
{provided the asituation permits this)
retaining atability and trim which ansure the
poasibility to use the submarine for its

designed purposes.

Finally, Yakimow, Syromyatnikov, and Redziyewvskiy
{1984) defined submarine submerged unsinkability
as;:

the abllity of & submarine to surface into a
stable position with water entering the
compartmenta of the preasure hull, or to
continue submerged operations withim deptha
aafe for strength of bulkheads of the damaged
comparteent while maintaining speed.

The compilation of these definitions would yield
the following modern day definition of submerged
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unainkability:

the ebility of & submarine, onder conditions
of damage to avold excuralons beyond test
depth after aseveral compartments and their
ad jacent main ballaat tanka have been
flooded; and to ascend to a depth that does
not endanger the atability of the bulkheada
while maintaining apeed; or to surface
(provided the situation permits thia) while
peinteining sufficient buoyancy: trim: and
ptability.
John J. Engelhardt

SIHON LAKE AND HIS DIVING BOAT

In the yeara that followed the American Clvil
War, numércus inventors attempted to "modernize®
what has now come to be known as the submarine,
Ope such m@pan was a red-bearded dealgner named
Simon Lake. Born in 1867, he would live to asee
the tremendous success of underwater araft as both
potent weapons of war and leisure vehiclesz before
he died at the age of T8.

In reflection, Leke wrote: I spent pany
heppy hours .... corulsipg along the bottom of
Chesapeske Bay with the watergate open, =0 thet I
might see what was geing on at thea bottom.
Sometimes I speared fish through the open door,
and often raked up oyaters for our evening dinmer,
or set out trot-lines when the fiahing promised to
be good. If there were no fish to be seen; thare
were no fish to be caught, and the ARGONAUT moved
on. At night the lights in the living compartment
attreoted fish by the achoola when we were
submerged. ™

Lake had firat become fascinated with the
concept of wunderwater exploration at the sge of
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11, when he chanced to read Julea Verne's Twentv
Thousand Leagues Upder the Sea. He read and re-
reasd the text, which apoke of Captain Nemo and his
amazing submersible, the NAUTILUS. In fact, he
aoon underatood the details of the NADTILUS =0
wall that he began to visualize improvements on
its desaign.

In 1881, when Lake was 1§ years old, his
family moved to the Toms River area of New Jersey.
Aa the weeks rolled by, young Simon found himselfl
spending more and more time drawing rough sketches
of an underwater vessel, Andy; since he had from
the beginning, oherished the concept of a diving
compartment 4in which divers could leave and re-
enter the craft, he was determined to design such
a syatem. To this end, he spent long houra in the
local librarys astudying the idea of sir locka im
diving caissons. He became convipced that a
gimilar principle could work in a submarine.

Choosing to become a full-time inventor, Lake
quit sochool juat prior to hia seventesnth
birthday. Two years later, he was credited with
the design and patent of a unique steering gear
for use 4in high-wheeled bioyocles. Although he
conatructed a variety of other ingenious devices,
including an improved winding gear for oyaster
fishermen and a capping machine for a local
cannerys he opted to devote moat of his attention
to desaigning and bullding a diving boat.

In June 1892, Lake heard that the 0.5. Navy
was trying to locate the best qualified Ainventor
to  econstruct a prototype underwater craft.
Gathering wup his extensive drawings, he traveled
to Washington, D.C. There, he was eacorted into
the outer office of the Secretary of the Navy to
await his turn. He was relieved to discover that
only two othera had come to submlt plans: George
Baker of Chicago, and John P, Holland, who had
already constructed a working model known as the
FENIAN RAM,
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Lake had come equipped with an impreasive
argument as to the superiority of his wvessal,
which wes based around the sound conoept of
ballasting with water. Baaically, the principle
called for a submarine to be bullt with huge
tanka; housed just outaide of its inoer hull. In
order for the submarine to submerge. water would
be admitted into these tanka; and when the craft
reached a desired depth, machinery within would
closa off its "holes;® thus equalizing the
preasurs, The water oould be expellad by air
presaure when the operator wanted to return to the
surface.

After eaxplaining his ideas in detail, Lake
was informed that the Naval Department would be in
touch. sometime later; the hopeful inventor waa
dizheartened to learn that Bolland had been
granted the contract. Undaunted: he decided to
build his submersible without support from the
0.5. government.

To asecure funding for the project, ha
traveled to Hew York City, where he hoped to get
the mttention and support of Ainvestora. The
Jjourney turned out to be a depresaing failure,
however; as his ideas were aavagely criticized.

Deciding to place hia dresm for a full-scale
model on holdy, ho drew up a ascond set of plans
for a such smaller craft, the ARCONAUT JUNIOR. It
had the advantage of being much lower cost, yet it
would atill possesas all of the features that had
become 30 important to Lake.

Hisa aunt and wuncle agreed to back this
project; and with the help of his cowsin, Bart
Chaspicn, he went to work. The cgraft waa
completed by the end of 189%, leas than one year
from the time that construction was indtiated.

The JUNIOR was wedge=shaped, and mmeasured
approximately 15 feet in length. Sandwiched

41



batween the inner and outer shells, construoted of
yellow pine, was a flat-sided; waterproof hull
made of canvas and pitch. The conning tower was
nothing more than a wooden box with glasa port=
holes installed lore and aft. The submarine also
housed & pair of 6-inch high glass portholes at
the bow:; with two others situated hallfway down the
hull on the port and starboard sides.

Ona of the strangest features of Laoke's
creation was its wheels. Two wers mounted on a
front axle; with a ssaller wheel supporting the
atern. These were used to move the craft to and
from the water's edge;, g3 well as to drive the
vessel along the sea bottom once she was
submerged,

Lake also installed his ongé-of-a-kind air-
lock system. It was set up as a second compart-
ment, and it was pressurized by air from a
coppreassion tank Gtaken from a8 defunct seda
fountain, A plusber's hand pupp was uwsed to
coppress the air to as much as 100 pounds per
square inch.

The JUNIOR's mein power souroe was B manually
pontrolled propeller crank, pushed by the opera=
tor'a feet; with the front wheels connected to a
bicyele ohain.

With the aasistance of cousin Barts, the
ARGONAUT JUNIOR was pushed to the Shrewsbury
River, where ashe waa [oroally lsunched. Theay
clisbed aboard and crenked along the surface until
they reached an old fishing hole approximately 16
feet deap. Lake closed and secured the hatech
cover against its protective rubber gasket; and
then instructed Bart to open the valve that would
allow water to enter the ballast chasber. Aas his
govain dutifully cbeyed: the JUNICR sank smcobhly
out of sight. Once below: however:; the palr dis-
covered water gushing in through a tiny bolt hole,
which Lake had forgotten teo plug. Quiekly, Ethe
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inventor grebbed & s=all chunk of wood lying on
the bottom of the beat and joammed it 4inte the
leak; solving the problem.

The peiden wvoyage of the ARIONAUT JUNICR
turped out to be & complete success. There was
Juat enough ballast to allow the craft to hover
genkly on the murky bottom. And whenever the
pedals were cranked, the sub crawled delicately
along tha seaweed floor.

During the following weeks, the pair explored
the updersea world, Occasionally, they would pick
up oysteras or apear fishes through the open
hatohway of the vessel's air-lock system. After
only & brielf’ period of suceeas with the tiny
submersible, Lake once again began te dreas of
copatructing a full-scale model.

To accomplish thia, the inventor formed the
Lake Submarine Company and offered stoak to peopla
who were willing to invesat modestly in the
vanture. Fortunately, he sanaged to sell sharea
to a local yard owner; who agraed to put Lake's
plans into three=dimensional reality in exchange
far inatallment payments throughout the duration
of the bullding proceas.

Tha ARGONADT was finally launched in Auwgust;
1897. She was shaped like an iron blimp, 36 feet,
9 iopohes long, and was topped off by & conndng
tower with four cireular portholes. For sea=
bottom movement, pedals controlled a pair of large
cast=iron wheels, with a thirds; amaller pivoted
disk, near the stern, to turn the ARGONAUT.
Furthermore; the inventor had inatelled a gasoline
engine for surface mobility teo complement manual
power submerged. Two hollow tubea were deaigned
to atick out of the water whenever the oraft
hovered just below the surfaces, allowing for both
ongine exhauat and clean-air intake. When asked
how his contraption would deal with any asudden
undarwater drop-offa, Leke explained that tha
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vessel possessed encugh negative bucyancy to float
alowly dowrmward to a deeper plateau,

Along with a palr of volunteera, Lake took
the oraft out into the watera of Baltimore Harbor
to copduct a dive. After approximately two hours
submerged, however, the trio developed terrible
headaches foroing a surfacing. When the hatch waa
thrust open, one of Lake's companiona passed out
with the sudden surge of fresh airy while the
other two men became viglently nauseated. When
the pext day's run produced the same myaterious
ill-effecta, Leke investigated the engine compart-
ment and diszcovered that it had been leaking
deadly carbon-ponoxide fumes into the enclosed
aabin. Tha problem was presolved by the
conatruetion of an intermediste tank to trap the
asoaping fumes,

Despite the appearent succeas of Laka's
mechine, the HNavy Department was not impreased,
Lake wrote: "I do not know and I never will know
why o@ome men Sseem to be aso obstinately
antagonistic to anything which is pew."

Through the oraft's portholes, Lake managed
to teake sope axcellent photographs of mumerous
underwater oreatures, which were later published
in HoClure's Magazine.

Lake was atill unsble to sell submarines.
Failing to interest the U.5. Navy or sclsntifiec
organizations, he struck upon a brilliant idea:
he 4invited 28 socially prominent Bridgeport.
Connecticut eitizens to accospany him in =
celebration at the bottom of tha Paguonnook River.

A large crowd of onlookers gathered at the
river banks, cheoring, as the ARGONAUT sank from
sight. When the perry voyagers failed to return
at the appointed time, however, a rescue tug was
dispatohed to the spot where the top of the subma-
ripe's 50=-foot long air pipe protruded above the
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surface. Repeated raps on the pipe failed to get
A& response, and the rescuers were convinoced that
all on board had perished. While word was asnt to
New York City for a derrick to dredge up the ®iron
coffin,™ silent crowds gathered along the shore-
line to mourn the losa of the town's mayor, the
owners of the railroad and telephone companies,
pumarous bankaers, and other local dignitariea.
Suddenly, nearly two bours past schedule, the
AROOHAUT rose from ita watery grave, with its
ocoupants alive and singing "Down Went Melinty to
the Bottom of the S5ea.®

Though the growd of ex-mpourpers welcoped the
gale return of thelr community leadera, GChey were
not overly impressed with Simon Lake's resson for
the delay; it seems that they had raked up enough
oysters and clams to bave a rather large, time-
consuming, shellfish dinnar.

Deapite tha orowd's angry reaction, tha
inventor had oconvinoad the participanta of tha
worthiness of his eaxperiments. Hanoa At was
Bridgeport money that was used to construot the
next Lake submarine.

There were no wheels on Lake's npewest
oreation; its desaign was more in line with what
might be considered &8 conventlional wunderwater
eraft, by today's standards. Dubbed the PROTECTOR
and launched in 1902, =she was 65 feet long and
weighed 130 tons. Furthermore, she operated with
gasoline engines on the surface and battery power
underwater, Other additions inoluded a small gun
pounted on the craft's [loredeck and a praoctical
periscopes which Lake called an cmanlscope. Yet
the 0.5, Navy was atill unimpressed.

Lake's psubparine design eventually found an
ipterested party in Russia:; which was then at war
with Japan. After a good deal of negotiating,
Lake agreed to part with the PROTECTOR:; promising
to build an additiconal Five submarines in the

45



futura, A day after the contract was signed, tha
first #125,000 down payment went into the
inventor's personal bank acoount.

Along with a seall contingency of techni-
gians, Lake made his way to the port olty of
Eronstadt, Russia, whera he remained for the next
seyen years, During that time, he asslsted in the
conatruction of his five underwater veasals for
the ozar's navy, and trained the Russiana in their
operations. Though none of his vessels would see
aotion in the Russo-Japaneas War, Lake did sanage
to accupulate a handsome profit. Haxt, ha
relocated to Austria, where he designed that
nation's first two submarines, Later, he signed a
contract with the Krupps Coapany of Berlin.
Gerpanys for ancther of his well-dealgned craft.

Eventually, the aging inventor returped home,
where hbhe Iinpatructed workmen at his Leke Torpedo
Boat Company to begin work on & vessel that he
would namé the SIMON LAEE X. Believing it te be
the besat design over, he wished te offer tha
ultimate in submarines to the U.B. government,
certain that they could no longer overlook hias
accomplishments. Yet, when the navy refused to
even watch a test run of his newest wvessel, Lake
travelad back to Burope and sold it to a country
anxious to own it. With ita lateat purchase,
Russia owned no less than 11 Lake submarines.

Not wuntil the business of buying underwatar
boats was taken out of the navy's hands and given
to Congresas did Simen Lake ssll a subsarine to his
homeland,

Lake's SEAL; coomdsaioned into the 0.3. Havy
on October 28, 1912, had a surface diaplacesent of
more than 800 tons: a length of 161 feet, and a
beam of 13 feet. She waa the largest subzarine
ever constructed up until that time. She housed a
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créw of 28 men. Julea Verns's mmber-one follower
had Finally gained a few followers of his own.
Louis 5. Sohafsr

[Reprinted by permission from Sea Frontiera 1986
by the International Oceancgraphic Foundation,
3979 Rickenbacker Causeway, Virginia Key, Hiasmi,
FL 33149.]

Toe peraphrase John Nelsbitt's beat seller
HEQATRENDS, "In ASW, we have been moving froa the
old to the new, Apd we are still in motion.
Caught between eras, we experlience turbulence, yet
fmid the sometimes painful and uncertain presant,
we proceed unrelentingly.”

Many of the conoepts in the book, MEGATRENDS,
also apply to the future status of Anti-Submarine
Warfars (ASW). We need to asseas the Navy's most
difficult and challenging warfare area. By doing
a0, w8 can determine if our current efforts:; and
the directions of thoae efforts:; are sufficient to
defeat &the ASW threat through the next decade and
to successfully conduct ASW operations inm the next
century. It will require a rethink of all aspecta
of our current submarine ASW ellorts. More money
in larger active and passive acoustic systema may
very well not be the key to sucoeas,

- THE MOST RELIABLE WAY TO ANTICIPATE THE
FUTURE 1S BY UNDERSTAHDING THE PRESENT. A
copparison of Soviet/D.5. efforts in submparine
construction quickly focuses this copecept. In the
past ten years the Soviets have constructed
fourtesn different classes of submarines; wvhile
the U.5. has constructed only two classes; one 35N
and one S3EN. While the projected ratio of
Soviet to 0.5, suvbmparines remains epproximately
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3i1s the more alarming bemnoh mark is the overall
decrease in detectability of each class of sub-
marine, The average reduction in radiated noise
for Soviet muclear submarines which have undergone
recent overhaul or are of new construction haa
been aignificant. Where we once conaidered detec-
ticn ranges of nautical siles; we now worry about
hundreds of yards. The topic of "acouatic parity®
hes recelved well deserved attention recently
through the realization that as detection and
counter detection ranges converge, all phases of
ASW are affected.

- SOCIETIES, LIKE INDIVIDUALS, CAN HANDLE
OMLY S50 MANY CONCERNS AT ONE TIME. ASW is the
major warfare concern of the 1980's and will con-
tinue to be for tha near and distant future. We
bava sufficiently bounded the problema associnted
with other forms of warfare -- Amphibious; Eleec=
tronic, Sarface and Anti-Air == because thay are
physically and intrinsically easier to addreas,
Beginning in 1984, however, both the Atlantic and
Pacific CINCa identified ASW as their #1 priority
and CHO has clesrly stated that ASH was his
primary oconcarn. Barring some unforesean break=
through, ASW will remeain the top pricrity because
of the inherent difficultiea associated with
detectings classifying, localizing and prosscuting
submarines in the ooean pedlum.

- TRENDS, LIKE HORSES ARE EASIER TO RIDE
IN THE DIRECTION THEY ARE ALREADY GOING. An
excellent indicator of the Navy's Etrend in ASW 1s
the recent ASW Continuum of 19285. This Continwum
was structured to eveluate "own comsunity™ ASH
knowledge; and was derived from interviews with
over 2,500 Navy personnel reflecting the knowledge
of other related ASW communities, In all, over
11,000 data points were used in the analysis which
identified thres major weakpesses; 1} the fleet
ASW knowledge was below expected standards; 2)
thére was little continoum of ASW knowledge and 3)
the knowledge and skill levels to conduct effec=
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tive coordinated ASW operationa was Ainsufficlent.
These results were dramatic, realizing that, na
datection ranges and acoustic search rates for
individual ASH platforms decrease; the nesd for
coordinated; or "oombined arms™ ASH akilla is not
only required, but easential.

- HIGH TECH TECHMOLOGCY PRODUCES HIOH TOUCH
RESPOMSE. Whenever new techpology iz introduced,
there suat ba a countarbalancing human résponsa ==
high touch == or the technology iz rejected, This
High Tech/High Touch concept applisd to ASH is
best reflected in the debate as to whether ASW is
an art or a technological problem. To many. ASW
is the purest warfare art form since it involves
engaging an adversary who may pever be detected
until too late, VADH Metcalfly [or one, believes
in the art form definition. He statea: "Knowing
how to [ight in this (ASH) realm is ... an art
goquired through training and old fashioned
experience. ASW Surface Warriors are ...ARTISTS.T
On tha other hand, there are thoss who belisve
that the answar lies primarily in sighnal proces-—
sing: that encugh time integration, rlltering,
and signal amplification of an acoustic aignature
will  result in detection and recognition of
submarines.

Why Ethis warfare area is a0 difficult lies
in khe fact that, f[rom the acoustic, and egqually
the non-acoustioc factors, the occean favora the
submarine, In the oocean envirorment. aound
normally bends toward ocolder water initially and
therefore bends toward the ocean bottom where it
is likely to be scattered or sbsorbed. Even with
fgood® sound propagation; the inherent apreading
absorption and scattering loases mssociated with
sound travelling through the oseana often mekea
acoustie detection improbabla. Tha ocosan, @more=
BVEF, pontinoes to get nolaier while threat
submarines get guieter,

Another difficulty is the current limits to
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acourately predict accuatic conditions, The
underasas battlefield 13 hardly surveyed in the
soouatic detail neceasary. Therefore, the true
conditions in an cperating area may be recognized
too late,

= THERE ARE THREE STAGES OF WEW TECHHOLOGY.
During the [Firet stage of technological
innovation: technoleogy uwsuwally takes the path of
least resistance, Ethat 1a; it is applied in ways
that do not threaten people. This redoces the
chance that the technology will be rejected. This
low risk spproach applies to current efforta to
build bigger acouatic aystema. Even with movemant
into the second stage of new technology.
submariners still cling o the beliel that the ASW
answer must lie in acoustic detection. In this
seoond stage of technologys the microprocessor is
used teo improve what we already have —— but that
will not effectively soclve the growing ASW
problem, It 4s thus, the third astage of
technolegy which needs to be aggresalvely pursuaed
== using Ainventions scarcely appreciated now.
Acceleration of the third atage and reduction of
time 4in the acquisition process are called f[or.
While the ASWN "breakthrough® has beesn awaited for
over forty years, the sad truth is that if it
becomes & reality it will teke another decadas,
under current acquisition procedures: to become a
fleat asset.

- LONG RANCE PLAMS MUST REPLACE SHORT TERM
PROFIT. Since it haa taken the Navy many years to
glve ASW Iits number one priority, ASW efforts
should be focused on long term objectives; while
addreasing ahort term and immediate ahortfalls.
The blind acceptance that larger and more powerful
acouatic seapnsors are the key is the easy and ahort
term viewpoint, The future of relying on acoustio
means of detection is not clear. The CHO'a
thoughta on the subject, however, are: "Our
advantages are decreasing. Soviet submarines ere
getting quieter and harder to detect. At some
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point in the fubure, 1t can be postulated that
they will become as quiet as the ambient sea; and
then we will hawve to turn to other methods of
deteotion. Wa pust oontinpe to maka good
decisions about the kind of ASW forces we want in
the fotura.®

To combat 2 gquiet opponent, the future
subsarine force will require non-sooustic sensors
for initial submarine detection. Where is there a
long tera investment directed at solving this
unavoidable acoustic predicament?

= CONCLUSION: ASW IS 1IN THE "TIME OF
PARENTHESIS, " THE TIME BEIWEEN ERAS, The
scoustic means of detection are atill believed in,
even though the acoustic signature is evaporating
while our training, command and control atrustures
and R&D efforts are centered on the high tech,
short termy low rlsk sclutions, The application
of HMEQATRENDS' concepts to current ASW efforts
illustrates theae facta. The future has not been
embraced, as the known past has been clung to inm
favor of the unknown future.

¥We are in the second atage of ASW technology
and need to be in the third stage, aggreasively
pursuing unimagined acoustic and nop-acoustio
sensors, systems and weapons. We need an ASW
program that parallels the eurrent SDI effort.
Also:, no matter how sophisticated ASW technology
will become; succeass will atill depend on the ASW
team interaction and experience. Enowledge of,
and tha ability to predict the acoustic and nop-
apoustic battlefield will be a key to success.

Even MEGATRENDS' conclusion applies to our
current eofforta, In this time of upcertainty we
havae extraordinary leverage and influence -
individually and institutiopally -- if we can only
get a olear conception, & clear vision of the
challenges ahoad. There o¢an be no hasitation,
HOW is the time lor bold initiativea, Tha Nawval
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Submarine League can provide an invaluable service
by maintaining the information flow to tha publia
on anti=-submarine matters as well as encouraging
inmovative directlions for ASW solutionas.
LCDR Thomas Q. Donaldson, ¥V, 03N
and LT Doyle P. Rilay, O3N

DISCUSSIONS
SUBMARINE R & D PROGRAMS

In the January 1988 issue, THE SUBMARINE
REVIEW's editor suggests that P"the Congress
believes that the Navy's requeated submarine RED
programs have not reflected the potentials of
certain teohnologies which can markedly improve
our submarines.® He describes an array of iasuea,
technologies, developments and ideas which are not
funded to the degres that thelr supporters
conaider adequate. Prominent among the issues are
submarine double~hulls, drag redoction techniques
and satellite-based laser communications, The
thrust seems to be that these developmenta have
been ignored Amproperly in the allocation of
dévalopment monies,

Recognizing that the hiaterical precedanta
usually cited demonstrate that often the military
servioeas have been too conmervative in adapting
technological advancea, I would like to offer
another wview of Captain Ruhe's issues basad on my
experience in having had to make hard cholcas
between too many needs and too few dollars.

All subpariners desire to dive desper: go
Tasters turn tighters detect the ensmy pore
aoutelys procesa more inforsation lasters
communicate easler in ships which can be manned by
fever men; &ll of these dealres to be fulfilled at
lower costs. In considering new developments
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which offer a aignificant improvement over present
ahipa == already the beat submarines in the world
== priority has to be given to those which
gollective wiadom 4indicatea have tha higheat
returns for the technical and monetary inveatment,
g.g. sound quieting, weapons capability and load,
sensor size, shepe and logation, processing equip-
ment; speed with endurance and maintainability.

Like those on the House Appropriations Com-
mittee list, all these items require RED invest=
ment. All have merit but not equally so. And
which is of more value than the other depends in
great measure on one's experience; outlook and
reaponaibilities, I would submit that the most
biased Jjudges of such tradeoff are in the R&D
community == astarting with the scientist who has
the pride of invention extending through the manu-
facturer who seeks jobs and profits and Congres-
sional advocates who often uwae new RED efforts as
gn excuse to escape funding current needs.

Juat as one ought not to change the aet of
the sails as aocon as he relleves the watch, there
is merit in the arguseant that existing asystems
ocught to be treated with great care before radical
changaa area mpade for these are the product of a
development proceas which examinea in an orderly
pannar new ldeas for military, technical, economic
and political soundness as a matter of routine.
In this proocess, new ideas must prove themsslves,

Admiral Arnle Schade taught e that "...new
ideas have a high mortelity rate.®™ Eveén in the
richest times, funds are never adequate to pursus
all the R&D one would like. TradeolTs must be
continually and carefully =sade bebtween basio
ressarch and advanced developsent, betwean
incremental isprovements of large ousbers of
axisting aystemsa (or reasonabla sums varsus huge
axpenditures to gain small numbers with radical
improvements, and aimilar oompetitive proposd-
tions.
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Only ooocasionally in history ara thara
Eechnological developménts which Justify radieel
efforts and expenditures, Jet aireraft, nuolear
power and the satellites are examples in our own
time while gun powder, screw propulsion., rifled
cannons and central gpun-laying could be cited as
historical precedents. Not many developmsnts can
ba categorized as this aignificant.

Incremental developsents result in a great
variety and range of improvements, Charaoteristic
of such improvementa has been tha ability to adapt
them to a wide range of equipments or platforms
shortly after their initisl development at
relatively modest costs: hosing torpedoesa; sound
guieting, digital sensing end processings VLF
radic and 3ATCOH. It is in the comparison of
these Inoremental geins that lay the hard
decisions on where to allocate RAD funds.

For example, no immediate substantive problem
with comsunications to submarines was identilied
which the proposed apace besed laser communication
aystem would correct. The CHND's staff identified
the walua of this aystem and our judgementa were
substantially diffarant than tha system's
promotera. The CHO ataff has to try to evaluate
the Aincremental worth teo battle effectiveneas of
any particular development and then weigh Gthat
against the resources needed to develop and deploy
such a syatem. Estimating the wvalus which can ba
reéeasonably expected to be galned in a development
againat the gains made with some other use of the
funds is best dons by knowledgeable akeptica. For
the laser comsunication syatem, it meant comparing
the oost-benefit gained by adding thia aystem to
several which already provided excellent servica
For submarine forces. This judgemeant then had to
be balanced againat use of resources to davelop
comsunications systems for which wa have no
current capability and which are abaolutaly
necessary if naval battle forces are to ba able to
operate 1in a Jammed emviromment. Thera 1a no
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argument that a laséer syatem would be usaful. But
in & tradecffl of available funda, ita merits have
been cutweighed by other needs.

My  coppatricts din the 583N development
busineaz wrestled with these similar problema
although in a somewhat narrower scope since Lhey
did not have inter-platform tradecffs to conalder,
As an ocoasional consultant and sometimes referee
in parts of these arguzments, I Know that no one
waa in lavor of slower, shallower, more coatly
submarines with Tewer weapons and more people -—
whioh take longer to build. Each potential
improvement for the near and far future had to
face sorutiny as being achievable technology at
the best cost and then prioritized againat other
requiresents. When coppleted, thess efforts
represent & coharent packege -- 8 ocollection of
what oan be done at costs worth the effort.
Reality means meeting the expected threat with
machines that will do the Jjob. We'ld like a
submarine that could fly, but we ought not to
spend any money trying to get it.

During tha process, promotion of new
developmants by thelr advooates miat be viewed
with suspiclon, As submaripers, we have & common
exparience with technical differsnces revolving
about postulated ASW threats to our asubmsarines.
There are theorista who predict that Ctechnology
will make the ooean transparent although oceanc-
graphers and submarinears take a more realistic and
skeptical view. Inventors, promoters and davelop-
ers colleotively and individuslly hardly ever
acknowledge the limitations to their technology.
Az & scarred vetaran of the Joint Tactical Infor—
mation and Diaplay Syatem development: I have been
& party to such limits and fallure to acknowledge
them, The need for this ayatem to support a
forward deployed battle force was clear and well
astablished. There was universal agreement that
the technology was "available.® Unfortunately
after a hundred million dollars was expended with-
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out a product, the Secretary of the Navy termi-
nated the program reluctantly.

Apropos to this problem of Congressional
management &and interference is former ASN(R&D)
Gerry Cann's comment, @&lso in the January issue;
that "...it is alsost impossible to put together
8 forward looking program because of the Zealous
overaight fIrom those in the Pentagon and on the
Hill.® Great effort is expended by the Navy to
construct programs so that thay can sustainm this
scrutiny and survive such mischiel as is made in
them.

All of us have had the responsibility of
being caraful to spand the people's money where it
counts., In doing this we cocasionally spend some
whare 1t produces no galn and sometimes falls to
exploit r[ully & technology which oould provide
benefit. However; I &m oonvinced these are
extrames. In the main, new ideas warranting
attention get ik, ha 13 repeatedly argued,
"Juality wins,®

Az defense funding =stops inoreasings
argumants in and betwean the Servicea will get
leas objective and more acrimonious, In this
environmant of atringent rescurce limita,; even
more than in paricds of plenty, advocatas of new
ideas in and owt of the Service contribute to that
collective wisdom by promoting the best facts they
can in favor of their ideas. The whole aslection
and decision procesa is open and incremental.
Required to support the FPreaident's budget
submission, it is repeated every year or more
often. S0 there are continuous opportunitiea to
introduca pew ideas and evidenoa.

Jarry Holland
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WhatsThe Word

From W

estinghouse On

Naval Submarine
Systems?

Fathom.

Westinghouse has committed

en o
necds of the LS. Mavy's nuclear
submarine fleer

Some of the successes include
missile bunching and handii
systems, which have been ins
on every Navy fleet ballistic missile
submarine. We're providing the
MLE&H systems for the TRIDENT 1
missibe and a new system that will
allow vertical of Toma
harwk cruise missiles From Mawy
attack submarines.

A=, we m':r.um:ruw devel
oping the quietest-ever Main
Propulsion System for the next
generation anack submuarine, and
an improved SSMNGES class unit.

‘I-htln.gkmts: is developing
m Wide ure Array
the FY -89
Cmﬂmﬂam:m whibich will allow
Mavy submarines o mpidly local
ize enemy submarines,

tems m‘einmﬂ::dm».rimnilyﬁﬁl
nuclenr submarines,

At any level, Westinghouse
is he]phgl.r.: fathom requirements
for the LS. MNavy’s nuclear sub
marine fleet,

You have our wond on i,

You can be sure. ..
if it's Westinghouse
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Ihe AEULA: It is seemingly the same as the ALFA
only the AEULA sppeara to be twice as large in
displacemenrt. Ita sleek, low-alung aail, well
faired to the main deck and without sail planes,
promises a high degres of hydrodynamio stability
in high speed radical maneuvers. This sail-
eonfiguration should reduca generated wvortices
which would mnormally Aincresse boundary  layer
aaparation =-- producing destabilizing forces amd
inereasing drag (causing loss of depth, =nap roll,
settling by the atern and loss of apeed). A
aimilar sail design is observable on an earlier-
produced ALFA submarine, reported to have made 43+
knots 4in high speed maneuvera. Its pod on the
atern cannot legically be considered to be & towed
array aystem, Itas shape is consistent with a
Soviet MHD propulsor while the whiteness of ita
surface after underway operations would indicakte &
use of oryogenics inside tha pod. The raised
longitudinal pipings on either extreme side of the,
main deck are evidently not safety tracks (they,
would only hazard a man trying to 30 use them).
Rathar they seem to be raised piping te pour 1::1"
pressure air laterally across the main deck 1
order to decrease the turbulence drag (on the ver
wall designed low drag hull) and possibly form
bubble shield against a surface warship's small _
warhead weapons =-- like hedgehogs which attac .
vertically downward. The arrangesents of limbi .
holes suggeat the use of syntectic foam and ha
tanks between outer and inner bulls, except whe ..
gear between the hulla should be responaive
changes in sea pressure with changes in dept ,.
The white painted door edges near the bow wou g4
indicate that the space inside the door ia w
For sope panned underwvater activity. Like salw
fittings, & man returning to a submerged submar
would have to know whers the doora open --
order to atay clear of them during their openi

¥
n

ng.

59



T FKULA rides so high in its pictures that owver
35% reserve buoyancy apparently exiats.

The QSCAR: Ita faired, low-slumg long =ail
{without sailplanes) indicates 8 good hydrodynamic
atability 4in high apeed pansuvera. The plimscll
marka on the after part of the sail suggest an
expected use of the OSCAR in an exposed-zail Eype
of cperation. Acting as an AEGIS ship For surface
foroces? Or an anti-gir picket? A peeled-ofl tile
shows & thickness consistent with the rubber-like
tile acting as a compliant eoating =-- in addition
ko the tile"s acting as an anechele surface over
the subsarine's outsar hull. The Gtiles are
reportedly of four inches or more in thickneas and
are seemingly attached to the hull with what seep
to be piping for flulid transfer? The huge hatch,
on & ralsed deok juat aft of the sall, séems Lo
represant & stowage area below the main deck for
something blg like amphibicusa gear, boata, amall
submpersibles; or 28 ecells for vertically-launchad
anti=air misailas, [{The hatch seems too big for
housing just communications buoys.) The handrail
at the base of the sail, compared to the raised
longitudinal piping on the main deck, d1llustrates
the [fallacy in aseribing a safety track function
to the piping. The lack of limber holes sugpests
that wmost of the spaces between the outer and
inner hulls is filled with ayntactic foam or its
equivalent, and that wvoid spaces are Tlooded
through doors in the bow. The widely separated
positions of the masts in the sail indicate a
reduction in their mutual interference and rein-
Toreing signetures -—— reducing their detectability
from mainly airborne sensors. Do they indicate a
secopdary control center? And possibly non-pene-
trating masts? The gear cn the top of the rudder
is evidently for a towed array. The OSCAR"s sup=
faced aspect suggesks over 35% reserve buoyancy.

The TYPHOOH: The bow planes are longltudinally
striated and GEthe tips have holes like an air=



eralft's wing to minimize vortex forpation at the
tip == thus reducing boundary layer separation,
The four holes down the stern of the conndng tower
below the aail appear to ba vortex ocontrollers,
The oconning tower == & CIC=type structure? ==
indicates a Ffunotion for the TYPHOON which would
be more than its atrategic use of nuclear ballis-
tic missiles would reguire. The two wvertical
slota at the after part of the sail appear to be
suoction holes to reduce vortex Corpation off the
aail. The two large hatches aft of the sail and
on the main deck are about 6 meters by 4 metera in
aize and have white painted hatoh edges for sub=
merged use by humanas == similar to submerged use
of salvage fittings. The volume suggested balow
the palin deck ia inconasistent with ooeminication
buoya and 15 more likely used for manned amall
submersibles, eto. Tha excessive size of the
TYFHOON suggesta functlons which are neot belng
eredited to this 40,000 ton submarine =-=- beyond
the sastrateglc nuclear function. (Its dimenaions
indicate this displacement; not the 25,000 tons
eredited to it.) This huge submarine is possibly
the "battleship™ of the Soviet Flest —— a subma-
rinea which ocan operate world-wide and which c¢an
threaten oarrier battls groups in war, whether
ponventional or muclear, The fins sticking up on
aithar aide of the hull, Just forward of Gtha
ruddar appear to be mesans for vorter ocontrol, to
inerease the afficiency of the propulsion system.
The two scoop=like protuberancies which soemingly
would Iincrease the drag of this submarlipns only
slightly and may poaaibly be used to gobble up
wvortices produced by the sall and inorease propul-
slon efficlancy. Hote that they face the hatches
== like the DELTA IVa, only the DELTA IV have
these protuberancies lorward of the hatches. Thus
they pay be used to obaerve (by TV?) submerged
activity. The TYPHOON has no limber
holes, {perhaps there are limber holes with
covera?) deapite the probability that there is a
great amcunt of space between the cuter and inner
hulls (up to N meters by esatimates). And, the
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surfaced aspact of the TYPHOOH indicates consider=
able raserve buoyanoy == over 40% of diasplacemant.
The staggered small holea down the after part of
the main deck appear to ba so spaced as to reduce
lateral formation of vortloss whiech would peaduce
propulaion efficiency and increases drag.

Iha ALFA: The bow planes in the bow are unusually
low == probably for increased control of stability
in high speed operationa.

Ihe SIEREA: The white coating obaerved on the top
of the pod on the atern would indicate the uvse of
eryogenica inside of the pod. The consliderable
rumber of limber holes indicate a use of this
submarine involving a good deal of surfacing and
submerging during a war patrol. Thelr sctivity ia
probably different than a VICTOR III's: aince the
VICTOR 1III has virtually mo limber holes, while
atill  being oredited with attack asubsarine
functions,

The YICIOR III: The ocoke bottle shaps of the
outer hull indicates a very good laminar flow. A
difference in the color of the paint on the outapr
hull indicates a0ome sort of polymer stain for
changing boupdary layer flow conditions.

W. J. Ruba

{(The above observations were mpade from mainly
photoa in the annual SOVIET MILITARY POWER. Other
sourcss are  JANE'a  Publications, Aewapapar
plotures, eto.)

Hany of the HNavy's beat and brightest
officers ara sarving on 53N's and SS5BH's. Duty in
submarinea has become almost career long. I heard
ona 35BN akipper say that he might retire after 30
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yeara uninterrupted service with a TRIDENT command
in submarines.

While continuity of service certainly builds
expartiss much needed in such a complex service,
one wonders whether the needs of the Navy and of
the officers involved are beat sarved: and
whether they might be better ssrved for the HNavy
and the officers.

The world outside the Nuclear Submarine
program is changing with inoreasing rapidity, and
now Mjolntneas™ is becoming a factor in promction
potential. It seems important that a prograas be
set up to ald in bringing ideas and concepts from
outaide 4into the nuwclear submarine force and
perhapas aid others by providing them with what haa
been proven in the submarine foroe.

One advantage of the S5BN program 1is the
relative schedule predictabllity whioh might make
it possible to plan for a weak between patrola
during which officers could be provided travel amnd
aoocess to apend time with other service amctivities
to develop expressed Iintellectual 1intareata,
Squedron training officers could make the
arrangements and clearances, especlally if such a
program had been encouraged at the top.

In & Navy, and in a submarine force, moat of
the best ideas have come from the officers of that
service, Most of the operaticnal oconcepta and
many of the technologies now being used are at
least 20 years old. What the future will hold for
such operational concepts as various joint opara=
tions; coordipated esttack, and use of new tech-
nologies such as suparconductivity., [iber optio
information transfer: robotics:s RPV's: lasers:
holograms, artificial intelligence:; new materlals,
fuel cells, and many, many others, will come from
officers of the submarine service.

They should be glven the opportunity to
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devalop oonceptual abilitiea of value to
themaselves and their Subparine Service. In
wardrooms of my commands, we were very successful
in sending officers or sapnlor petty officers off
to become axpéert in such subjects as: mining, wire
guildance, ocomputerized management, freeze dried
foods, advanced materiala handling: quality con=
trol; clothing development: aireraft controls SAC
missions, powder metallurgy. edvanced restaurant
management, inventory managemenkt, microfilm
management; audlio=-visuval training equipment, and
management information systema.

In the yeara after WW I, battleship officers
worked very hard running those capltal shipa of
the HNavy. As WW ITI approached, I noticed as a
young officer, that the aviation officers seemed
to have a broader grasp of tha Navy amd the
technical world around them. It was not
surprising to me that for many years they became
dominant in the Navy. I think one of the reasona
was that their inherently short flights left thea
more time to get arcund more than did the duties
of the battleaship officers.

Let's make sure that the officera of what
soms oall the capital ships of tha wmoderm Navy
don't get into the same rut.

CAFT B. B, Laning, USH(Ret.)

0.58. submparine warfare, as pietured today can
be readily and simplistically desoribed. Our
submarines will respomd to the Maritime Strategy
by conducting independent lorwerd barrier opera-
tiona or go into Soviet bastions to rapidly
attrite ensmy submarines including stretegloc ones
and thereby critically reduce the enemy's high
seas threat te 0.5. battle groupa and merchant
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convoys oarrying wvital support to overseas U.S5.
forces == while also preducing the enemy's
strategic submarine threat. At the same time, our
submarines would provide a screening function for
surface battle groups, and our ballistic misaile
submarines would epsure their survival by laying
doggo in the vaast reaches of the world's coeanas.

Simple? -- very =-- gnd preadily played in
wargames and trained for in peacetime, with 0.5,
submarines specifically and well designed for such
operations,

Despite cur best planning, submarine warflare
is wunlikely to follow exactly this pattern i
history is to be reckoned with. First, today's
war of attrition against enemy submarines has to
be gulckly accompliahed to be consistent wikth the
0.5. MHaritime Strategy. Yet, declsivenass by our
submarines in World Wer II, in thelr primary
pisaion of deatroying Japansse perchant shipping,
was gained only after long: drawn-out operations.

Bacond, U.5. submarines before World War II
trained for and were played in exerciaes aa
"fleet™ picketa. Yet when WW II started, 0.5.
submarines were used in other reoles differeant [rom
their planned primary mission -- that of attriting
the Japanese merchant [leet.

Third, although submarine commanda in the
past (partiocularly the Oerman and Japanese)
sesemingly recognized the beat way to use thelr
submarines in war, when war actually started a
higher command overrode the submarine ocommand
which had been responsible to meet war require-
ments and called for scme missions which were
differant than those planned for: or higher
copmandas changed the way planned-for missiona were
to be carried out., The Japanese high command: feor
example; called for a different use of their sub-
parines =-- responsive to fleet requirements -—
than the submarine commanders had contemplated.
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Fourth, ¢the U.3. svbmarine mission of today
is focusaed on the Atlantic and the Pacific. Thay
are of equal importance, but the submarine opara-
tions in the Pacific proved in WW II to be quite
different than thoss in the Atlantic. With thea
Arctic and Indian Oceans now alse important
theaters of submarine warfars, the concept of a
quick U.3, attrition of enemy submarines is being
conaidered on a worldwide basias,

Fifth, attriting the enemy's strategie
piglear submaripes 1s necessarily a politieal
decision and will mnot always follow military
plenning. In the paat, Interpational Law for
wartime military cperations and Rules of Engage-
ment for peacetime restriction of military sction
have been subject to eivilien interpretetion and
change, At the stert of WW II: the ahift Eo
unrestricted subsarine warfare -- away from Inter—
national Law's clearly defined requirement to warn
an enesy merchant ship before submarine attack,
and to render asalstance to survivors after attack
== {1lustrates tha diffisul ty af submarine
planning for conflict,

Sixth, today's expectation that thare will bae
sevaral deya of strategic warning before the cnsaet
of & big war should be temporized by the total
surprise of Pearl Harbor and the Soviet emphaais
on & surpriss "firat salve™ to initiate a war at
Sea.

Submparine policy and planning, then, are
developed to produce submarines of the highest
achievable quality in certain vital characteris-
tica, keeping in mind other capabilitiea whose
quality pay necessarily be limited both by funding
and by the optimizing of tha apacial qualities
particeularly desired. Thias makes good sense based
upon the past.

For example, the "fleet aubmarine™ designed
Just before WW II was optimized for: extrepaly

66



long surfaced range —— about 16,000 miles (with
converted ballast tanks); long endurance at sea --
over 60 days; a great load of weapons -- up to 26
torpedoes; high speed on the surface -- about 21
knots; high stability surfaced and submerged; very
geod  survivability against the types of weapons
visualized at that time; and very good maintain-
ability of machinery while at sea. Az a oconse=
quence of emphasizing these charscteristics over
othera; the leet boat was able to adept extremely
well to the changed nature of the warfare emviron=
pent 1in which they actually operated and not
inflexible to changed missiona.

Similarly., today, the optimized characteris-
tics of U.8. muclear submarines are responsive to
the possibility that our subsarines will be a=-
ployed in ways other than ourrently envisionsd.
To minimize too wide & variance, our submarines
are being designed for: great quietness even at
relatively high speeds; extremely long deteation
and tracking capability on enemy ships; unlimited
range; high mobility and great endurance totally
submerged; high operating reliability; wvery good
undaer-=iceé oapability; and a very large load of
offensive weapons.

Phoenix

LETTERS
AN IRANIAM SUB IN THE PERSTAN QULFY

An artiecle on page 93 of the Ooctober 1987
SUBMARINE REVIEW reported that the Iranians were
about to launch & mini-sub for use in the Feraian
Qulf in May. I would note that about Gthe same
time as the Bridgeton incident, the CHN cable news
network broadcast a newa atory concerning the
naval buildup in the Gulf. As part of that story,
tha mnetwork ran film which had apparently been
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supplied or obtained from Iranian sources which
ahowed saveral types of Iranian naval oraft. One
rather intereating 3-5 second segment showed what
appeared to be a very amall submarine (perhapa 15
to 20 feet in length) moving on the surface with
the ceaing barely showing on the surface. Two
sailors (passengers might be a better term aa
neither loocked to be in any sort of uniform) were
atanding on the casing near a very amall sail and
were holding on to a maat/periscopa. The wveassal
was moving away from the camera and was not any
aort of small boak.

David L. Eisble

JHE COVENTRY FARBLE

William P. Grunar, in his article on
intelligence information for submarinea, (January
1988 SUBMARINE REVIEW) repeats the story that
Winaton Churehill decided not to defend Coventry
against heavy German air attack rather than riak
exposing the fact that the Britiah were reading
Luftwaffe ciphers, ‘This story, whish has been in
eirculation for some time now, seems to have been
pratty well disposed of aa falsa. The moat com-
prehensive account of the Coventry raid from the
intelligence atandpoint is probably to ba found inm
El- I"Il- Jﬂﬂﬂ‘lr MIM-

Hone of this; of course; detraotz from the
validity of Grumer's main theais: That tha beat
intelligence 1is of no value if it does not reach
the operator who needs it.

Haxwall P, Schoenfeld, Fh.D
Profeasor
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ADVANCING ASW TECHNOLOGY

DAS designs, develops and manulsciires dehanss alecironics
mmhrlvﬂhﬁﬂmﬂ:um sonar signal processons,
acoustic vidoo displays, masion recorders and on-board irsine.
Curranily opamlicnal on hundeds of U5 and allled naval ships
and aircraft, DRS sysiems pra consislently chosen bacawsa thay
are unpamiisled in sansithity and sophistication,

Ciur regatation lor getting the job dane an time and within budgel
has made w8 & growing lonce in dolanse slectonkcs, ASWY,
intafiigance and sunsillancs.

For more information, contaet Richard Ross, DRS Corporale
Buminesa Developmant, Dapl. SR, 1I'|'Ium‘hﬂ-rl-lln=lﬂ
Owidand, NJ 07438, (301} TIT-3800. Telew: ?WHIII-'"H

When listening is your best defense
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MM X1 STHEINGS

With regard to Karl Bepsel's suggestion re-
garding the 87 FACT BOOK on WW II submarine
sinkings, (p. 75, Jan B8 issue) I am nearing com-
plation of a comparison tabulation eof 0.5,
subzarine attacks during WH II veraus the Japanase
regords of losses, to be published by the 0.3
Naval Institute, probably late thia year.

Ha a geperal comment: I have found the Joint
Army-Navy Assessment Committee report (JANAC) to
be more relisble than I expected. I do mnot
anticipate adding many sinkings to thoas already
reported; although sany errora will be corrected.
The biggeat advance over JAHAC will he the
addition of all reported cases of damage (JANAC
listed only ainkings).

Unfortunately, in dealing with Japanese
losses one does not have the advantage of the
excellent records kept by the Allies (the winning
side) on their leosses, I am afrald we will never
be able to Find asatisfactory anawera to all
problem casea at this late date.

Jobhn D, Alden

Ralative to BHert Findly's article in the
January 1988 iasue of THE SUBMARINE REVIEW, JOTS
requires frequent automated data entry into each
unit's computer bte keep the tactical picture up to
date,.

Buty Mr, Flpdly's patiopale leaves many gques—
tiona wunanswered. For instance, how would thia
automatie data transfer occur with submarinea at
apeed and depth? While the suthor acknowledges
the need for submarines to remain covert. he doea
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not explain how the submarine would participate in
a battle-group's JOTE pet without remaining at
periscope depth with an antenna exposed.

He =ays JO0TS could prevent mistaken attacks
between friendly subs in the battle-groups but
direct support SSNs generally possess the best ASW
pletura in the group. The author alsc postulates
"o..an antiair and outer air-battle role ... far
the direot support SSN which is not possible today
and mnot planned for the pear fubture, And, Mr,
Findly refers to dumping the tactloal picture to
the submarine "... wia the Shore Targeting Termi-=
nal (S55T)." But the S5T ourrently does not
transpit JOTS date and iz pot planned for this
purpose,

I 8m mnot questioning. the bensfit of
outfitting submarinea with JOTS, but what ia a
reasonable concept of operations for storing and
relaying time-sensitive tacticel data information
to S58Ma in direct support of a battle-group?

LT Steven A. Dudley, USHRE-R

The January REVIEW carried an article, pege
21: on the writer's lack of intelligence informe-
tion, prior to esch of his WW II patrols -- that
skippers had little prior knowledge of what to
expect.

I was far more fortupnate; prior to the only
patrol I made, beginning December 1943, with one
day's notice to take command of & boat nearly
ready to depart; the Force Staff in Pearl dug out
for me every patrol report dealing with Area 8§ for
the firat two yeara of the war. I was then able
to plot on tracing cloth over a charts the
locations, courasea and data for every ahip (and
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plane) contact, some 52 major ship convey and task
farce contacta; alao conflicting curranta
encountered running between the islapds (a major
concern)y 2 mine fields, 2 submarine near-ground-
ings;, Aintermittent beacons on islanda, customary
routes; ete. It was surprising how much easier it
made planning bhow besat to cover routes and change
positiona 4if detected, The only Ultra received
was right on the nosal

Karl Hensel

SUBHARTNE RADTOMEN ASSOCTATION

The Subparine Rediopen Assoclation ia seeking
those select personnel who earned thelr delphins
while wearing the sparka of the U.5. Navy Radioman
rating. Wa currently have one formally organized
chapter in the Washington DC area with national
menbarship approaching 100. Chapters are baing
organized in New London, Charleston, San Diego.
VYallejos and Bangor, The goal of our organization
iz to promote excellence of submarine oommunica=
tions through group participation and recommenda-
tiona to the force commandera, wvarious systems
commands and the submarine support cosounity.
Membership is open to active and retired RMSN (38)
through 0-=10a that are qualified to wear dolphins
and have served in the Eadicman rating.

Contact; Don Basham -~ President (703) T799-T777
Fred Bannon - Secretary (301) 869-9612
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JM_THE HEWS

o  The Southeaat Oeorgians, B October 1387,
oontained an article on the recently deceased

Captain Bill Purdums. Ope of the Submarine
Leagua's poat active mesberas, and former preaident
of tha NSL NAUTILUS Chapter in the HNew England
area, Purdum was repemberad in thia articles by
Alan Lipsett as "The naval officer who in 1977
introduced Camdan County to the idea of supporting
Fleat Ballistio Misaile Subsmarines at Eings Bay,
Georgia, which at that time was a mothballed 0.3.
Airmy shipping Cterminal.® Lipsett noted that
Purdum had =eid that "the Fings Bay project was
one of the most important thinges I worked on while
I was on sctive duty.®™ Puordum then asked. "How
well has the HNavy lived up to its promisea of
1977TT" At that time, "the Navy promiszed a $40-50
million payroll at the $92 million Naval Base.
Today the payroll ia $85 million and by the time
it gets to be a TRIDENT base it will coat #$1.7
billion.™ Also, in answer to Purdum's gqueation
"Has the Base lived up to its promise of inoraased
employment?®™ tha article by Lipsett stated that
"earlier predictions that 1000 new jobs would be
oreated each year, have proved conservative with
more than 10,000 additional jobs by 1995.% It ia
egphesized that "the TRIDENT submarine force will
continue €0 be the strongeat leg of the defenze
Triad and that these submerines will be a part of
this area lor many years to come.”

o Defense Week of 14 December 1987, 4in an
article by Paul Bedard tells of Havy plans to
backfit the new sopar and fire control aystem
developed For the SSN-21 into not only LOS ANGELES
and STURJEOM-clasa submarioes but alse into
TRIDENT submarines. TRIDENTs would get thess
improvements starting in 1992, This TRIDENT
program according to "Hayy officials®™ is in
response to Soviet submarine quieting advances,
and secopndly to use common aystesma on  suba,
thereby easing logistio nightmares. Although this
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would provide TRIDENTs a good capability to fight
back if a Soviet attack sub located a TRIDENWT,
there 1is apparently no intention of sending
TRIDENTs in search of Soviet boatas instead of
trying to avoid contact. The new fire ocontrol
system, called Combat Control System Mk 2 "would
boost the TRIDENT's detection and atteck
capabilitiea. A change from the BQOO-6 sonar
systen to the BOO-5E is alsc contemplated.®

o PATROL, the Submarine Base,; Pearl Harbor
newspapers reported on the Hemoriaml Searvice held
for Vice Admiral Ralph Christie, 90, who died on
Deocember 20th after a long illness, A captain at
the outbreak of World War II, he commanded a
majority of ‘the Atlantic based submarines.
Briefly assigned to the Naval Torpedo Station aa
inspector of torpedoea, he quickly waa promoted to
Fear MAdmiral end was then ordered to Submarines
Southwest Pacific aa Commander Task Forae T1.
Yearning for combat he made unauthorized war
patrols in BOWFIN and HARDER. "Admiral Christia
was quick Gto recognize the wvaliant and herodo
deeds of our submarinars and became well known for
his dockside pressntationa of medals to returning
submarine skippers.® It was he who fought to see
that Commander Sam Dealey of HARDER waa
posthumcusly awarded the Medal of Honor. Christie
retired in 1989 upon promotion to Vice Admiral.

o INSIGHT/Janvary 25, 1988 notes that the
Soviata have begun test launches of their 35=HX-21
oruise missiles from AEULA-clasa 55Ws: in the Sea
of Japan. With a range of 1,800 milea, they can
be launched fros standard submarine torpedo tubes,
"It appears that the Soviets are planning to
deploy them on submarines of tha VICTOR, SIERRA
and AEKULA clesses.™ There are three AKULA-claas
submarines in service and a fourth 1is unpder
conatruction.

o An editorial by Cherie Edria and Sherris
Friendly in the DOLPHIN of 4 December, 1967,
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makes some excellent pointa about the wives of
subpariners. "The Firat thing that comes to mind
is the bonding we share with apecial frienda. We
don't go through this (separation from huabands)
alone: we& have each other to depend on.
Submariner wives are a strong and aspecial breed.
We need to pat ouraelves on the back. Wa have
grown stronger as individuals; we have learned to
cope. We have bacome independent and aslf=reliant
and can handle many problems alone, from paying
bills on time, handling car repaira, juggling work
and obhildren, to major orises such as serious
illpess. We stretch curselves and grow every day.
We adapt! Let us not look back with sadnesa on

deploymenta, let uszx look back with pride for all
we have dono.®

o Tom Clancy, auther of "Hunt for Red
October®™ writes in Policy Review about "Aperica'as
favorite whipping boys == the military® and how
the Left attacks the competence of men and women
of our armed forces, Clancy [eels that the 0.5,
submarine comsunity "is copposed of the moat inp-
decently competent professionals one could ever
hope to peet."™ He notes thelir lack of awe for
"the Bussian Navy which is the post formidable in
the world.™ And he asks hieselfs "Why aren't
Aperican subparine captains properly terrified by
the Soviet Navy? Where does this confidence come
from?® Then Clancy observes that "The confidence
comes from the fact that, uonigque among military
forees, the subparine community operates againat
the Soviets on a daily basia.® Whereas the TU.S,
Havy has its "Top Cun" tactical training school
for mnaval aviatora against sipolated "aggressor®
Soviet forces. "The spubmariners; can and do con=
duct the same sort of operations contimually ==
against the real thing. They track Soviet surface
ships and submarines gather intelligence of
varioua sorts:; and generally conduct themselveas as
though on 8 war footing at all times. The f[irat
rule of war is thet one should know one's enemy;
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the men driving the fast attack submarines do, and
they think they can win."

o An artiole in the Yashinetop Post of
Feb. 21 by F.D. Zipmerman apd Alton Frye proposes
electronie locks as & key to the next Arms Limita-
tions treaty which would probably: in part:; deal
with limiting sea launched cruise misailes
(SLCM=). The main problem with SLCMa is how to
count and wverify those which are nuclear armed and
carried on submarines — since from the outalde
they look the same as conventional SLCHa. A
device =uch as a Permisaive Action Link is
proposed which regquirea a apecial code bto elec-
tronically unlock the nuclear SLCM before it can
ba detonated, Bukt to solve an Arma limitation
probles, & Permissive Action Link could be used to
saal & ocanister containing a conventional SLCH
with half of tha electronic unleocking ocode sup-
plied by the U.S5. and helf by the Soviets. That
way, oconventional SLCHs could not be converted to
nuclear weapons =- without knowledge of the
Amaricen amd Soviet inspsction teams. I an
unautherized attempt was made to open the canister
of the conventional SLCH for a converaion of wars
heads, the canister's sealing mechanism oould have
an explosive charge which would disabla the
guidance aystem of the SLCH rendering it useleas.
If the SLCM was, by acceptance of both sides,
resoved from its caniater for repairs, modifica-
tion or maintenance, it would then later be
resealed into its canister by inspection teams of
both sidea. If the conventional SLCH however was
to be used in war, a firing of the SLCHM from its
caniatar ocould have an inertial time-sensitive
devies built into the Permissive Action Link whieh
would negats the coded electronic unlocking device.

[ The Proceedings/February 1988 haa an
item by Norman Friedman which describea a 100-foot
test-modal of the SEAWOLF SSK-21. This battery=-
propalled, computer ocontrolled, Froe=awimming
vehicle will be used to simulate high-apeed
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maneuvers and measure the expectad flow field over
the submarine. This model is reminiscent of the
ALBACORE. It representsa a reversion to the
ALBACORE'a length-to=beam relationship. The
model's control surfaces will evidently require
special teats not only to measure the efficacy of
control but also to determine the nolse created by
control=-surface movement at high apeed. Similar-
lyy the flow over the bull may affect the place-
ment of sonara.

0 of 19
October, 1987, tells of a number of submariners
who are pushing for an early 1990a astart of a
proof=-of-concept program for an encapsulated
surface=to-air missile for offensive submarine
missions,® although ™the HNavy in the past has
rejected the idea of an anti-aireraft missile for
defense, ocootending that it 1s easier to escape
the threat (than to fight back)."™ The use of
S3BNHs for launching small satellitesa into space is
alad being avaluated -- as a potantisl role in the
3DI,

o YFH: December 1987 puts out a call for
information on all 0.5. submarinera who served in
WW II. The SubVets crganization is putting to-
gether & history of 0.5. submariners of WW II. and
is seeking additional biographical inforsation for
inclusion in Volume III -- Volumes I and II heving
bean complated. A brochure on the kind of infor-
mation needed can be obtalned from Robert A. Link,
U0.5. Submarine Veterans of WW II, 32 W. Bolten
Avenue, Absecon, MJ 08201,

o The SubVets of WW II in their Submarine

Natiopal Review have "an appeal™ from the editor
urging nall submariners Lo boyoott goods
manufectured by Toshiba,m™

0 A news release from SUBRON Six tells of

how the 130 crew membars of the modern nuelear
submarine SILVERSIDES, while out on their last
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three-month deployment under the Atlantic Ocean,
had a fund raisaing project to provide the extearior
lighting for the ocld fleet boat, SILVERSIDES,
This WW II relic 18 now a touriat attraction and
part of the Great Lakes Naval and Maritipe Museum
at HMuskegon, Illinoia. Ope of the men on the
present SILVERSIDES sald, "The crew was really
behind the fund raising, (32,236 was raised while
on patrol by holding auctions, selling trinkets,
rinning & 'Las Vegas®™ night and holding othar
gonteats.) Our erew wanted to do this to help out
the guys who used to work on the old SILVERSIDES.
They served wunder a lot of arducus conditions
during World War II, more than we can isagine. IE
is our namesake and our heritage and we wanted to
save it == and that's what we worked for.™

o HAYY NEWS & Underseas Technology of 18
Decesber 1987, tells of the inveatigation of
Soviet submarine technology by & House panel of
Pataffers:" headed by an Armed Servicez Commlttes
staff mwember, Fuasel Murray. Hurray recalls
"uanting to go to war with Japan convinced that
America's better warplanes and ships would atop
Japan's military expansion, (back in 1941). But
we found out the hard way that their planes were
Just as good, if not better than oura and their
ships were as good as ours,”™ Murray makea this
cbaervation as bhe amd four other sataflera look
into the state of Soviet submarine technology ==
to reduce the chances of being surprised by the
reported innovetions being made in the Soviet
submarine nevy. "The list of suspscted Iinnova-
tions is long™ and, "Others; outaide the service,
fear the Navy's intelligence community iz under-
estimating Soviet advances.® The H-inoh thick
tiles which cover the outer hull of Soviet subma=
rines is one innovetion being exemdined. "The Navy
says the tiles are anechodio. But =any analysts
are sure the Soviets use their tiles for more than
absorbing sound. They believe they reduce reais=
tance so HRussian subs slide pore easlly through
the water. This makes them laster without adding
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power.®™ The pod on the atern of the VICTOR IIIa
and the AEULA is also being looked at. Ita cpen=
ing at the back of the pod has been shown to be 15
inches in diameter == far too big for & towed
array syastem. "Contrary to Navy views, sope
defense analysts belleve the pod ia for propul-
aion."™ Photoa show it being "oocated with some-
thing white® suggesting it might be ice and that
the pod is extrepely cold because it could house &
cryogenio power plant of the MED wvariety. Other
Soviet technologies are similarly being examined.

o Havy Tiges of 15 February notes that
Havel Academy midshipmen are selecting noclear
power training and submarine duty in declining
numbera. Whereaa 155 midabipmen cut of & total
1094, chose submarine duty in 1986, 4in 1988 only
119 out of a class of 1141 want te go inte subma-
rines. {None of the approximately 70 women in
either class selected submarine duty.) mAn
Academy official said there is no apecific exple-
pation for the declining popularity of nuclear
training.™

o Jdane's Defenss Weekly of 23 January.
1988, reports that an 33N built by the Sovieta
sailed for the Indian submarine base at
Yishakhapatnam on 9 January. There is apesculation
that the Indian HNavy has leased this misaile
firing nuclear submarine, which has eight
exterpnally mounted misaile tubes for evidently
crulse miasiles, Apd that the Indians will
goquire, eventually, four suah submarinas, A team
of at least 200 Indian sailors have been in
training in the Soviet union since 1984 to man the
Indian submaripa, However, the resctor technical
staff must still be backed up, 4ipitielly, by
Soviet paval engineers.

o HAVY HEWS & Undersea Technology of 8
February notes that the naval airship (blimp) has
been resoved from the 1989 budget by the budget
analysts -- who cut to zero the #1000 millionm
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programmed in FY'B9 for the lighter-than-air
blimp. Westinghouse Airaship Industries Inc. which
is developing the blimp concept "is giving up hope
of rescuing the program from the budget axe.™ Am
industry soorce estimated that #7100 million would
build the firat airahip, with later blimps ocoating
$10=30 million per unit.

0 Jane's Defense Weekly of 10 January
tells of a YANKEE=clasas Soviet submarine, refitted
to carry the S5=H=21 oruiss misaile, being
photographed in the Norwegian Sea. The photo
revealed that the TANKEE's 153 meter long hull hed
been lengthened by 10 meters end its sall had been
made 3 meters longer. PNorweglan sources have now
indicated that between 20 and 40 cruise misailes
can be carried in the misaile compartment
amidshipa. ™

o HAVY NEMS & Undersea Technology of 15
January, reports that on January 5th the HNevy
awarded OGeneral Dynamios {Electric Boat Diviaion)
a2 $644 million contract for the 15th TRIDENT. The
cther bldder for the contract:; WNewport HNewa,
seemingly ™furned in a non-competitive bid by
adding #85 million in tooling coats to its bid and
by stating it could not deliver the TRIDENT when
the HNavy wanted it.™ In an earlier issue of
HAVY MEWS & Underses Technology of 18  December
1987, it was related that Navy Secretary Jamea
Webb had recomsended that the TRIDENT be cut out

of the 1989 budget but that this was overridden by
Defansa Secretary Frank Carluccl who restored its
finanoing in the FY'89 budget.

o Defenss Week of 25 January describes the
plans of Vice Admiral Bruce Demars relative to

using surveillance dronea remotealy controlled by
submarines. This plan, firat suggeated last year,
"was shot down by defense budget appropriatora.™
But it seems that Admiral DeMara is pot letting it
drop. Drones; or resotely piloted vehicles, would
be wused to "Expand the survelllance capabilities
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of attack submarines and broaden the role of the
sub. Drones would be launched when & U.5. sub
captain believes an enesy veassel is nearby but
undetectable by moat means. (Uaing the dronets
sensors, the submparine-based operator could direct
the sub'as weapons to the target.™ David Stanlay,
in Jape's Defense Weekly of 28 Hovember, says,
"Projacts for operating alr wvehieles from aubsa-
rines may gain impetus from other motives than the
nead for target fixing. HRapid and continuing
ipprovements in methods of finding and hitting
gir; mea and land targets put 2 high defenszive
premium upon concealment upderwater,®

o CNO (0P-02) has incorporated an impor-
tant CHNA study on submarine contermeasures im the
Dafense Technical Information Center (DTIC)
library. DTIC code ADOS5539L has been assaigned.
Uaes of this particular document ia restricted to
regiatered usera of DTIC with a SECRET FACILITY

P A DPTIC registration package can be
obtained by calling DTIC central pregiater at:
{703) 2TR-6ET1.

o 0SS TULLIBEE (SSN 597) will decommission
in Juna 1988 at Portamouth Naval Shipyard,
Fortspouth. NH. All former orew Sambera And
interested personpel desiring to attend the decom-
missioning ceremony or obtain furthar information
can contact YNCM(3S) Frank W. Reinhold, U3N -
Chief of the Boat, at Autovon 6BA-1686/1577 or
Commercial (207) 438-168B/1577.
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As announced in the January 1988 REVIEW, a
Subparine Technology Symposiuom will be conducted
on 1-2 June 1988 at the Johns Hopkins University
Applied Fhysics Laboratory in Laurel, Haryland.
At this writing; resaponse to our invitation has
been overwhelming. Aa predicted; we will have a
aellout (seating capacity 500). A review of the
liat of attendees indicates that the pgoal of
bringing together the national leaders in the
technologies applicable to future submarine
warfare will be attained.

Program Cheirsans Dr. Oordon Smith of AFL,
and his four asesslon chairmen have forged an
exciting agenda;

1 June 1988
Antroductory Seasion
Call to Order G. D. Seith
Welcome to APL C. 0. Bostrom
Welcome to SIS ADM R. L. J. Long
Eeynote Address VADM B, DeMars, USH
Symposium Objectives VADH B, M. Kauderer
Advanced Submarine Technology
Overview Dr. H. Clark / DARPA

Composite & Adv. Materials H: Vanderveldt / Am.
Welding Institute &
J. J. Kelly / ONT

Structural Acoustics E. Harper / ATET
Future Passive Acoustic Sys. 3. Lemon / Gould
Submarine Hydrodymanics R. F. Hoglund /7 ORI

Lunch: DARPA Sub Technology K. Hoore / DARPA
Lombat Svatem Information Management
Overview R. Chapman / NUSC
B8Y=2 Architecturs F. DeBritz / OE
Expoert Syatem Applications G. Korzenlewskil/PDI
Heural Proc./Acoustic Data D. Alspach / Orincon
Automatie Detection Techniques
Combat Doctrine & Decliaion Sya. J. Gersh / APL
Adaptive Data Processing A, M. Yoral / GE

Dinner = Dr. Graham / President's Soience Advisor
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2 June 1988

Dffvcard Syatema Technology
Overview {Chairman) H. Talkington / NOSC

Parf. of ROV/AUV Systems ¥W. Grabowaki / AFL
Power and Propulsion . Cauchon / Gould
Updarwater Communications

and Data Links R. Cyr / Sonatech
Havigation and Controls ¥. HcFarland / Draper
HMaterials and Structures B. Hayes/Martin Marietta
Sensors and Processing G. Bame / Rockwall
Fiber Optica 3. Cowen / NOSC

Coordipated Operations

Overview R. Bunt / APL
Data Fuslion to Support

Survelillance Cueing F. White / NOSC
Advanced Comsunications W. Rigdon/J. Schwell

FHOSC

Blue—Oreen Laser Communications P. Titterton/GTE
Aotive Sonar Bistatica . Williama / OAS
LR ASW Crulse Misaile M. Roth / APL
Eummary and Queationa VADM B. Kauderer

Diock Thompson, APL Submarine Technology Dept.
took charge of all the administrative and logistic
aapects of the Symposium —- invitations, reaponses,
security, housing, transportation., two luncheons
gnd a banguet. All is on track and running like a
well=olled machine.

In a major ooups Dr. William H. Graham,
Sgience Advisor to the President and Director,
Office of Solence and Technologys Office of the
Preaaident; has sccepted our invitaion te be the
principal speaker at the banguet. HMr. Robert A.
Moore; Deputy Director Systema and Technologys
Defense Advanced Ressarch Projecta Agency, will be
our speaker at the luncheon on 1 Juna.

In summary, this firat ever Symposium promises
to be & professional event of which the Haval
Submarine League can be sxtremely proud.

: B. M. Eauderer
General Chairman

g



BOOK REVIEW

SUB_COMHANDER
by Richard G. Sheffield, Computer Publications
ABC: Greensboro, NC 165 pp.

The prisary purpose of Sheffield’s book is to
teach his readers taoctics and strategy for tha Wi
II subparine copputer simulation gamea preaantly
on the market., A second purpose ia to show how
actual WW Il attacks by succeasful skippera am=
ployed these tactiecs. The author has obviously
researched WW II war patrol reports extensively
and he presents & short reading list which will
certainly be a help to smbitiocus computer game
players who want to learn more about WW II soboa-
rining while they are learning how to "beat™ the
Eame program.

0ld WW II submariners will find many errors
which may amuse or anger them, but they must
rapamber the purpose of the book and excuse the
suthory who is only interpreting what he has read.
There are exciting excerpta from war patrol
reports of such stelwerts as Red Ramage, Dick
0'Eane; Dave White and Red Coe whish make tha book
more interesting and provide authentisity to those
readers who don't examine them too closaly. Ir
you are playing any of the four computer games
presently on the market, the book is probably well
wvorth reading. In any case, it ia well written
and won't bore you. However, the most wvaluable
contributien of the book to submariners, old and
new; 1s 1ts delineation of how the computer aimu-
lation works; the assumptions which ars cranked

into the problem model and how the player can beat
them.

During =y last three years on active duty
(1962-65) I was a member of the Weaponas Systema
Evaluation Group in DOD. During that periocd W3ED
war-gaméd wvery many different submarina actions
ggainst a wide wvariety of targeta and oounter
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sotion in puoh the same way a8 todey's ocomputer
WAr games, The situations were pimed at future
warfare and ranged from the prosaic to the wildly
imaginative. Authenticity was provided by a team
of wvery capable systems epalysts provided by the
Inatitute of Dalensa Analyals on contract {rom
08D, We had ready accesa to information of the
highest classification and the latest computation-
al techniques., The results ceme ocut in the form
of thick reports which were summarized for the
"Top Bress®™ in a serles of ocurves giving the
probabdlity of success in the aituations aimu-
lated.

Although the computer works in nano-asconds,
the preparation of a simulation model to put inte
the computer is a laborious process. At aovery
stage of the conflict the probability of succeass
on both aides is affected by many faotors each of
which rescts vpon the other. The assignment of
these detailed, internal probabilities becomes
highly subjective and is a matter of dispute among
the war-gaming officers (who often have preconcep-
tions of the result) and with the analyst. The
result is compromise and the thick reports ars
full of cautionary statements that the results are
significant only under the assumed conditiona. If
one reads them carefully they are of great value,
If you only look at the curves you may be mialed.
The output is sathematically precise, tha input,
however, 18 largely subjective.

An example of this difficulty is portrayed in
tha account of the firat attack Red Coe mada on
SEIPJACKE. Bed had ocomea from two Succasaful
patrols on the 5-39 shooting straight shota with
HE 10 torpedoes using the HE-6 Angle Solver, the
"banjo.®™ ©On this attack he decided to use the
gama taotics dignoring the TDO,. Remembers in
EEIPJACE the TDC was not in the conning tower. So
the Captain waa working the problem in the conning
tower on the banjo and the rest of the fire
gontrol party was working it in the control room
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on the TBC. Red misjudged his speed and when he
took a loock he was too cloae to walt for the banjo
solution, Changing & banjo solution for an angle
shot at cloae range with a high bearing rate is an
impoasible task., But the TDC in the control room
was grinding away and had a solution. Hai fired
at 650 yards, 300 off the track with a 50" right
gyro on a 20 track. (Sheffield considers this to
be the first "down the throat®™ shot. Red wouldn't
have called it that.) He got one hit and the
target broke in two. At the time of the explo=-
sion; the second fish aimed at the MOT had run 20
seconds or about 500 yards. Sinoe it hit amid-
shipa; 41t looked like & perfect solution and Red
was right in being i=pressed by his "magic box.®

The attack oococurred in May 1942 and the
troubles at the time with the ME 18 torpedo have
been widely publicized, What is not =0 widaly
known 13 that the torpede advance and Etransfar
curves used [lor lgput inte the TDC were also
defesctiva, On & 50° right-gyro, the fish should
not have gone where the TDC thought 1t was. But
it sank the target and that's what counts in war.

I had great admiration for Jim Coe and I
wanted to be his second when he took the CISCO out
in 1943, That job went to Gua Weinel, the number
one pan in the olass of 1936, Hed's luck ran out
and CISCO was loat on her Tirat patrol. All the
guta &and brains in the world won't do it all the
tima,

0ld Submariners will be amused to learn that
in playing the computer game "Up Periscope,™ if
one putwits the program, hits the reset button at
the pright time and then eacapesa the ascorta by
shifting to the large acale chart, he can become
an "Admiral." The submarine admiral in WW IT had
& tough job. He had to pick submarine akippers
based on: war patrel reports which were aslfl

serving; enemy reports and intelligence which were
worse; and dockside gosalp among the offlcera
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which was worst of a2ll. That the admirals managed
sBg well 1s a ¢tribete to thelr wisdom and
intuition.

The distinguished historian, Arnold Toynbee
in "A Study of History®™ desoribed ths dilemma
admirably in a short paragraph which I have
treasured for years:

*There 13 one thing which must remain an
unkown quantity to the best=1inflormed onlook-
er because 1t 1s beyond the knowledge of the
combatanta, or players themsalves; and it is
the most important term in the egquation whioh
the would-be caloulator has to solve, This
unknown quantity 4ia the reactien of the
actoras to the ordeal when it actually oomes.
Thess paycholeoglical moments:; which are inher-
rently impossible Gto welgh and measure and
therefore to estimate sclentifically in ad=-
vance; are the wvery foroces which actually
declide the izsue when the encounter tekes
place. And that is why the very greatest
military geniuses have admitted an incal-
culable elepent in their succeases. ir
religlious, they have attributed their
victories to Gods like Cromwell; if marely
superatitious, to Gthe ascendancy of their
"atary" like Wapoleon.®
Frank Walker, Jr.

IN REMEMBRANCE

CAPT ALAN B, CRABTREE, USN(RET.)
VADM RALPH W. CHRISTIE, USN(RET.)
CAPT DOMINIC PAOLUCCI, USN(RET.)

- EE R AR eE
- E
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Members of the LEAGUE having good gquality VHS
cassettes which they wish to shere with the
general wmembership are encouraged to meke the
cassette available to LEAGUE headquarters for a
brief period; your cassette will be copled one
time and returned. Copies will then become
available on reguest.

ABOUT MEMBERS

THE MEMBER is the most important person im our
organization.

THE MEMBER 4is not an interruption of our work
== they are the purpose of it.

THE HEMBER doea us a favor when they call.

THE HEMBER is not a cold statistic -- they are
husan beings with Feelings and emotions like our
oM.

THE MEMBER i3 not scmeona Lo argue or match
wita with.

THE MEMBER 1s deserving of the most courteous
and attentive treatment we can give then.

THE MEMBER is nmnot dependent on us == wWe are
dependent on them,

THE MEMBER is the life blood of the NAVAL
SUBMARINE LEAGUE
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NAVAL SUBHARINE LEAGUE
HONOR ROLL

ADVANCED TECHNOLOGY

ALLIED BENDIX AEROSPACE OCEANICS DIVISION
ALLTED CORPORATION., BENDIX ELECTRODYNAMICS
AMERICAN SYSTEMS CORPORATION

ANARDAC, INC.

ANALYSIS & TECHNOLOOY, INC.

APFLYED MATHEMATICS, INC.

ARGOSYSTEMS, INC.

ARGO-TECH CORPORATION

ARMED FORCES COMMUNICATIONS & ELECTRONICS ASS0C.
BABCOCK AND WILCOX COMPANY

BATTELLE MEMORIAL INSTITUTE

BDM CORPORATION

BIRD=JOHNSON COMPANY

BOEING AEROSPACE COMPANY

BOOZ-ALLEN & HAMILTON, INC.

COMPUTER SCIENCES CORPORATION

DATATAPE, INC.

DECISION SCIENCE APPLICATIONS

DEUEL & ASSOCIATES, INC.
DIAGNOSTIC/RETRIEVAL SYSTEMS, INC.

EDQ CORPORATION

EGAG SEALOL ENGINEERED PRODUCTS DIVISION
EO&G WASHINGTON AMALYTICAL SERVICES CENTER INC.
ELECTRIC BOAT DIVISION OF GENERAL DYMAMICS
ELIZABETH 3. HOOPER FOUNDATION

ESSEX CORPORATION

FMC CORPORATION

OENERAL ELECTRIC AEROSPACE MARKETING
OENERAL ELECTRIC MARINE & DEFENSE FS0
CENERAL PHYSICS CORPORATION

GLOBAL ASSOCIATES, LTD.

CNB INCORPORATED, INDUSTRIAL BATTERY DIVISION
GOODYEAR AEROSPACE CORPORATION

GOULD INC., OCEAN SYSTEMS DIVISION

GTE COVERNMENT SYSTEMS CORPORATION
HAZELTINE CORPORATION

HONEYWELL, INC.
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HOGHES AIRCRAFT COMPANY

IEM CORPORATION

IMI-TECH CORPORATION

INTEROCEAN MANAGEMENT CORPORATION

INTERSTATE ELECTRONICS CORPORATION

JAYCOR

EAMAN AEROSPACE CORPORATION

EOLLMORGEN CORPORATION ELECTRO=-OPTICAL DIVISION
LOCEHEED CORPORATION

LORAL SYSTEMS GROUP

L. Q. HWOFFITT, INC.

MARTIN MARIETTA BALTIMORE AEROSFACE
HATIONAL FORGE COMPANY

HEWPORT NEWS SHIPBUILDING

NOISE CANCELLATION TECHNCLOGIES INC,
NORTHROP CORPORATION

NHORTHROP SERVICES, INC.

ORI, INC.

PACIFIC FLEET SUBMARINE MEMORIAL ASSOCIATION
PEAT MARWICE MAIN & COMPANT

PICEKRELL ASSOCIATES

PLANNING SYSTEMS INC.

PRESEARCH INCORPORATED

PROTO=-TECHHOLOQY CORPORATION

FURVIS SYSTEMS INCORPORATED

RAMCOR,: INC.

RAYTHEON COMPANY SUBMARINE SIONAL DIVISION
RCA CORPORATION, MISSILE & SURFACE RADAR DIVISION
RESOURCE CONSULTANTS IMC.

ROCEWELL IHNTERNATICHAL CORFORATION

RoSPATCH ELECTRONIC SYSTEMS

SAIC

SANDERS ASSOCIATES

SCIENTIFIC ATLANTA INC. GOVERNMENT PRODUCTS DIV.
SEAFAY MAMAGEMENT CORPORATION

BHIPF AMALYITICS

SIONAL CORPORATION

SINGER COMPANY, LIBRASCOPE DIVISION

SINGER COMPANY, LINK SIMULATION SYSTEMS DIVISION
SIFPICAN; INC.

SPERRY CORPORATION MARINE SYSTEMS DIVISION
STONE & WEBSTER ENGINEERING CORPORATION
SUBMARINE TACTICS & TECHMOLOGY, INC.
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SYSCON CORFORATION

SYSTEMS PLANNIRG & AMALYSIS

TASC, THE ANALYTIC SCIENCE CORPORATION
TECHHATICS TECHNOLOGIES CORPORATION
TITAN SYSTEMS, INC.

TRACOR APPLIED SCIENCES

TREADWELL CORPORATION

TRIDENT SYSTEMS, IRC.

TRW FEDERAL SYSTEMS GROUP

UNC RESOURCES, INC.

ODNIFIED INDDSTRIES, IRC,

URISYS SHIFDOARD & QROUND SYSTEMS GROUP
URISYS SURVEILLANCE & FIRE CONTROL
UNITED TECHNOLOGIES CORPORATION

VITRO CORPORATION

WESTINGHOUSE ELECTRIC CORPORATICN
WESTON CONTROLS2

ZIMMERMAN ASSOCIATES INC.

HEW SKIFFERS
RADM RALPH H. CARNAHAN. USN{RET.)

HEW
CDR OTTO A. ZIPF, USN{(RET.)
JAMES G. ANDREWS
LOUIS M. GRIBAUDO

HEM ASSOCIATES
CAPT PETER B. BOYNE, USM(RET.)
PHILIP S. NELSOM
CDR ARTHUR 5. MOBLEY, USN(RET.)
THMC3{55) WALTER D. TRAHAN, USN
CAPT ARTHUR F. RAWSON, JR.. USN{RET.)
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N3l FACT BOOE

A revised edition of the HSL FACT BODE ias
currently under preparation. The firat edition
wis warmly received by the membership as a uvseful
and informative reference document. We hope to
pake the second edition even more valuable, Any
suggestions in regerd to content or format are
desired. In addition, new material that you feel
should be included will be welcomed. We intend to
wrap up the revision on 1 September 1988 and mail
to our members in November. Send cosments or
material to the MSL, Box 1146, Annandale, VA
22003, We would appreciate any help and
asaistance and welcome voluntesrs to serve on the
FACT BOOKE Committee.

Jimmis Jonos
NSL FACT BOOK Chairman

PICOYBACK REONIONM
gt the 1988 Symposium

.

(]

L

L ]

| |

. USS STICKLEBACE (33-415)

L B June 1988

L Contact Bill Greenlaw, W76 Lymington Rd.
L Severna Park, MD 21146

: [{301) 5853514

"
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IN REMEMBRAKNCE

CAPT WILLIAM H. PORDUM, USN(RET.)

Ao early HSL sponsor

A person who toughed pecple’s livea in
tha fineat senas,

A PROFESSIONAL OFFICER AND OGENTLEMAN
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HAVE YOU GOTTEN 2 NEW MEMBERS FOR 19887

@ P F R E AR R R @
[ [
. HEMBERSHIP STATUS .
[ [
" Current = Last REVIEW - Year ago ©®
L] L]
¥ Aotive Duty o1k BaB B2z »
¥ Othars 2643 2591 2360 *®
¥ Life 134 128 1% =
# Studant 25 25 T =
® Foreign 3y a0 23 =
% Honorary 1 12 o =
(] "
# Total 3761 3684 3337 =
[ ]
(] "
(] L]
[ ] ]
[ [
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Circulation of this issue exceeds 5750

UNDERWAY ON NUCLEAHR FOWER

The NSL has obtained VHS and 16 MM copiea of
the educational film "Underwey on Huclear Power.m
This 22 minute production centers about the
nuclear trained engineers that operate the Havy
submarine and surface ships. A good descripbion
of each type of ship, itas mission and capabilities
is provided. William Shatmer of "Star Trek®
describes the Navy'a Nuclear Power Program and the
nuclear powerad aships. An excelleant aid for
introduction of the modern Navy to all audiences.
Coples of the VHS tapes have been provided to sach
Chapter. Loaner VHS and the 15 MM film are alsoc
available by calling Fat at NSL - (T703) 256-0891.
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REMEMBER

THE DATES FOR THE 1988
SIXTH ANNUAL SYMPOSIUM

are
JUNE 8-9, 1988
at the
RADISSON MARK
PLAZA HOTEL

Alexandria, Virginia

MARK YOUR CALENDARS AND
SAVE THESE DATES!
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THE SUBMARINE REVIEW is a gquarterly publication
of tha Submarine League. It is a foram for
disoussion of submarines matters, Not only are the
idegas of its members to be reflected in the
REVIEW, but thoas of others as well, who are
interested in submarines and submarining.

Articles for this publicefion will be &occepted
on any subject closely related to submarine
matters. Their length should be a maximum of
about 2500 words. The content of articles ia of
firat Amportance in their selection for the
REVIEW. EBditing of articles for clarity may be
necessary, since important ideas should be readily
upderatood by the readera of the REVIEW.

A $100.00 stipend will be paid for each major
article published to help offset the authors cost
for paper, pen and typing. Annuallys threa
articles are selected Cor apecial recognition and
an honorarius of up to $400.00 will be awardsd to
the authors. Articles should be submitted to
tha Editor, W. J. Ruhe, 1310 HacBath Strasat,
MolLean, VA 22102. Discussion of ideas for articles
are eanpcouraged, phone: (T03) 356-3503, aflter
office hours.

Comments on articles and brief discussion items
are welpomed to make the SUBMARINE REVIEW a dyna=
mio reflection of the Leaguae's interest in subma=
rines. The success of this magazine is up to
thosa perscns who have such a dedicated interesat
in submarines that they want to keep alive the
submarine past; help with present submarine prob-
lems and be influential in guiding the future of
submarines in the U.5. Havy.

The wviews exprassed by the authors are their
own and are not to be construed to be those of the
Haval Submarine League. In those inatances whore
the HNSL has taken and published an official
position or view, apecific reference to that fact
will acocompany the articla.
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