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EROM THE FPRESIDENT

When you receive this ilssue of THE SUBMARINE
REVIEW; the NSL Technology Sympoaium and Annual
NEL Symposium will be history. Both were sell-
outs, ©Ope of the real meporable avents of Ltha
Annual Symposium was the prasentation of the Fleet
Awards, (ur presentors this year were: Under
Seoratary of tha Navy, H. L. Garrett III, Chief of
Naval Operatiopa, Admiral C, A, H. Trost, USN,
and HADM Frederick B. Warder, USH(Ret.). Award
winners weprea:

HSL CHARLES A, LOCEWOOD AWARD
LT Dwayne C. Clark, USN
USS LEWIS AND CLARKE (SSBN 644) (OOLD)
STCM(55) Michael J. Rinehart, USN
USS FRANCIS SCOTT KEY (SSBN 657) (BLUE)
M41(58) Thomas R. Shnaper, USN
SUBMARINE HR-1

HEL JACE NH. DARBY AWARD
CDR John H. Almy, USH
Commanding Officer, USS TINOSA (SSM 606)

HSL LEVERINO SMITH AWARD
CW02 Burt R. Standridge, USH
058 DIXON (AS-37)

HEL FREDERICE B, WARDER AWARD
EM1(58) Stefano Bruno Maia, USN
PCO WEST VIRGINIA (SSBM T36)

These awardees were praesented a formal aita-
tion,; honorarium, copy of "Submarine Operaticna in
WW II," an NSL plagqua and LIFE mesbership in the
H3L. It was a real pleasure to meet theae [ine
yoong men who are btruly dedicated to thelr country
and the submarine service,

The HAUTILUS CHAPTER has recently elected now
officara., We weloome at this tima:



President - LCDR William P. Murtha. USH{Ret.)
Vice President - LCDR Can 0'Lone, USN
Secretary - Mr, John Marshall

Treasurer - DPr. Bill Browning

The HAMPTON ROADS CHAPTER has also elected
new officers. Welcome to:

Preaident - CAPT John E. Whelan, OSN

Vice Preaident - J. G. Burpitt

Secretary - CDR Thomas E. Pauls, USH
Treasurer - CDR Frank W. Reifsnyder Jr.. SN

We also welcoms Henry Palmer as the new
President of the MID-ATLANTIC CHAPTER. All other
officaras rempained the same,

The Chaptera are the real easence of the HNSL

and we applawd all of these members for their
service and dedication,

Literary Honorariuma:

1. "SUBMARINE MANEUVERING INSTAEILITY®™ - Jan '88.
by Hepry Paype. Award $300.00
2. "REQUIEM FOR THE SILENT SERVICE" - July 'B7.
by LCDR Dave Hearding, USN. Award $250.00.
3. (A three-way tie)
"HUCLEAR SUBMARINE OPERATIONS IN SHALLOW WATER"
October '87, by Phoenix
"PRE WW II FORESIOHT® - July '67
by Dick Laning
WMEGATRENDS IN ASW"™ - April '"88
by LCDR Tom Donaldson, USN and
LT Doyle Riley., U3N
Award $100,00 each.

We continue to welcome and soclicit articles
from any source that can be published in THE
SUBMARINE REVIEW. The REVIEW playa a wital
fupction in keeping our mesbers informed and
gdvised of changes fecing the Submarine Service,
Moast eny tople can be approached from an



unclasasified aspsct and atill discuss the ralevant
oonsiderationa of the subject. We appeal to our
youngar meobers to becoms active and express their
thoughta on appropriate submarine subjecta.

It 4is onces again my very sad duty to report
the loss of an WSL officiel. Our Treasurer; Jason
Law, died on 20 April 1988, after a courageous
battle with cancer. Jason relieved Jim Keane as
Treasurer in 1983, during the early, formative
atages of the NW3L.

Jason, with his CPA credentiala, =set about
opganizing the NSL Financiml accounting system in
a moat profesaional way. Our moat pecent audit of
H3L records brought plaudits from the auditor, a
praise not often received, and due entirely to
Jason'a matioulous attention to detail. Resceapntly,
Jason had been in the process of training John
Viek as his rellef, but was atill]l concernad about
aach detall and the League untll the last day. We
all glive our heartfelt condolences te Sue in thias
time of sorrow.

The Saventh Annmual Symposium will be held on
8=9 June, 1989, Pleass plan to attend.

Down through tha ages, astudents of warfara
have expounded basic "principles of war®™ which
affect and control the cutcome of battleas. Those
so-palled "principles of war® when knowledgeably
usead; provide tha fundamental ealements far
creating a successful result — a victory.

Similarly, through all pariods of history the
principles of wer heve been seriously debated,
with only & few principles beilng gensrally



acceapted across the board as being applicable to
all types of warfars, ineluding sea warfare; and
particularly for submparine warfare. However, in
today's enviromment of high technology, there is a
gonfluence of supporting technologles which give
eredibility to additional principles of war -
technologies such as satellite pavigation,; sur-
velllance and communications, electronic warfare
equipsent, and computer collation of vast amcunta
of information aleng with computer-aided decision
paking.

Nuclear submarines employing long range,
poverful "smart™ weapons should make today's naval
warfare planners drool at the ipdicated latent
capability of the submarine for winning battles —
against even the strongest combinaticn of enemy
warships. The covert, highly mansuvarable nuclear
submaripe, wusing long-range, big-warhead program-
med missiles and torpedoes can now use the offen—
Aiye to attack with a maximum of surprise, with
wespons which can effectively papeyver in their
trajectories to provide a gopgentration of forcs
on & well-defended obiective -- a target or =
group of targets. (The worda underlined comprisa
the five timeless well agreed upon "principles of
war" which submarines snjoy with a uniquely high
level of competencae.) Additional "principlesa™ ara
epbodied in the puclear subparine's unusual capa-
bility to control fhe fempo of operations, to gaas
the battle efforts of a group of submarines with-
out their having to be in close proximity to each
other, to use a calculable level of weapon power
to do the job with an ggopomy of forge while pro-
ducing a bonus ghogk or disorienting effect on
enspy defenses == under gll-wasther conditions,

In light of these unequivocal statements,
let's examine the only recent battle setion of a
ruclaar submerine == the British CORIUEROR'a
sinking of the Argentine crulser GENERAL BELGRAND
on 2 May, 1982 in the Falkland Islands War. Tha
CORQUERCE elearly took the "offenzive™ with the



precise "objective®™ of ainking tha GOENERAL
BELGRANO (and not her two sscorts) before the
Argentine orulser left the threatening zons to the
south of tha Falklands. Thias called for preocise
timing == oritical to the "tempo™ of oparations,
Utilizing the great "all=weather", T"manesuver®
capability of the nuclear submarine, CONQUEROR
made a perfectly positioned "surprise™ attmok with
an adequate "concentration of force®™ -- three
obaolete ME VIII torpedoes (an extresely auatera
"asgonomy of foroe") == to accomplish her mission.

By contraat, World War II diessl-boat submi-
rinars can recall how futile it was to ba ordered
to sink a apecific escorted Japanese cruissr which
would shortly transit through thelr patrol area,
Then, 1t waa recognlzed that submarines oould
effectively attack only targets of opportunity.
Hence; priorities of ships to be sunk were estab-
lisheds with eaircraft carriers heading the list
for warships and ocil tankers heading the liat for
merchant ships. (Battleships as targeta were
considered Gtoo improbable as were troop-laden
merchant ships.) If a U.S5. submarine skipper had
a chance to choose between various targets in a
grouping of ensmy shipa; be followed the priori-
ties as listed == but that was a rare occasion.

Ihe Offensive

Today, taking the offensive is orucial to
winning battles, There 18 too big B gap between
the offense and defense dus to present technology,
to depend upon & atrong defeanse for victory. 0.35.
maritime strategy calla for U.3. puolear subpa=
rinea to play an offenzive role == for which they
are well fitted with thelr high maneuverability,
covertpess and high level of acoustic efficiency.
hgainst an enemy whioch would wage a worldwide
seawar; the unlimited endurance of the nuclear
submarine and its ubiguitous qualitys which posas
a threat to the enemy wherever and oconsequently
dilutes his defensas, makea the gap betwesan



of fense and defense even more profound.
Significantly, 4in the Falkland Islanda War when
an Argentine 209 dieael-boat wes loose in the area
of British naval operations its ubiquitous quality
gaused the British ASW forces to expend most of
their ordnance on suspected contacta -— moat of
which were false contacta ceused by the ocean'a
many ancmalies. The 209-boat reportedly made two
unsuccessful attacks. However; nuclear submarines
would oarry the war tEo the enesy on a sustainsd
basis far more effectively than any diesel
submarine today and more effectively in fact than
any other U,3. naval undit.

surerise

Oreat astealth i1is built inte U,.5. nuolear
submarines, but to a lesser degres in the weapons
thay employ. Thus, the nuclear subparine ocan
virtually always gain an attack poaition without
glerting its target. This is true for the firing
of long rangs missiles as well as torpedoss,
Given & quiet weapon launch and a covert mid-
acourse trajectory for the submarine weapon, the
total submarine weapon aystem -- of whish the
submarine is a part — should provide the highest
element of surprise in attask of any powerful
warship in the annals of history. In fact., its
capability for generating "surprise™ is revolu-
tionary. Not only can the nuclear subparine
totally surprise an enemy target in a onme-on-cne
atteck, but & "massing®™ of several submarines cen
be coordinated for o similar type of surprise
atteck on a grouping of targets. Whareas the
submarine wolfpacks of WW II enjoyed asporedie
moments of attack-surprise, in general the
wolfpacks operated overtly on the surface like
surface raidera. At times, however, & convoy
might @move @scross an undetested submerged
submarine and be subject to an unexpected attack.
Today with all submarines submerged at all timas,
g8 coordinated group of submaripes can ba in widely
dispersed positions and generate & surprise



weapon attack fCrom peny quedrants and at such a
long range Crom their targets that thore is l1ittle
chance of the epemy being alerted to the attack
ahead of tims.

Hapeuver

The capablility to eflfectively "maneuver®
forces == whether it be men to and on the field of
battle or shipas on the seas to concentrate their
weapon power againat the enemy -- i3 & declaive
element in winning battles. In fact, it was the
greatly Aincreased maneuver ocapabllity of WW II
submarines, when operating on the surface as
opposed to submerged, that made surface operations
far more profitable. The larges wolfpacks of
German subparines -- peven or more per U-boat
wolfpack == had devaatating reaults wuntil they
wara overwhelmed by the great numbera of Allied
ASW wunita brought into action. Even a single
submarine, by operating most i its time on the
aurface was usually far more succesaful. The
WAHOD; [for example, and as noted by Admiral Dick
0'%ane in his book "Wahoo" on her first two
patrols which averaged over 500 houra of submerged
operations per patrol: sapk only two ships. But
from the third patrel on: with & new skipper who
had lesa than 50 hours of submerged operations for
each patrels the number of ships sunk on the third
patrol were five and for the fourth patrel nine.
Mush Morton of the WAHOD undeprstood tha great
value of "paneuver.® The same sort of excellent
results were inherent to 0.5, wolfpacka -— even
though no more than three submarines per wolfpack
wera aver used. In a two-day battle in Auguat
1944 againat Japanese oonvoy HI=T1, Hunson's
RASHER, Onderwood'™s SPFADEFISH and Henderson's
BLUEFISH had aseven confirmed ship ainkings
inaluding the Japaness carriar TAIYD, while also
damaging at least aix sore merchant ahipa.

It should be recognized that today's oonvoys
will be at least doubla the spoad of those of WW



II, and that today's anamy surface warships will
be of about the same speed and manesuverability eas
those of WW II, but puclear submarines will be
pore than three times as fast subzerged az the HW
IT diesel-boats when submerged, and double the
speed of surfaced diesel-boats under all-weather
copditions -- and particularly in heavy weather on
the surfece of the oceans. The @pansuver
capability exhibited by the COMIUEROR in sinking
the GENERAL BELGRAND signaled a new era of war-
fighting capability vested in the noclear subma-
rine, This sase sort of mansuver capability when
amployed by subserged coordinated wolfpacka of
submarines wvsing long range weapons, should revo-
lutionize ses warfare. This sort of optimism is
however tempered by the general cawntion asgainst
communications which tend to destroy the ecovert-
ness of subperged submarines. TYet a submarins
foroce that is resolved to sail in harm's way will
recognize that to get big payofla there 1s some
risk involved.

Within the foresseable future there should be
significant sound quieting of all ouclear subma-
rinta == Bnemy a8 well as friendly -- and the
probability of cloas proximity dog Tights will put
& high premium on submarios mobility. But for the
praaant, platform mobility wusing long range
weapons haa become leas important than sansuver of
waapona in their trajectories and partiocularly in
their terminal phase when an eneasy has been
alerted many seconds earlier.

This shifting of the importance of maneauver
from the submarine firing platform to the weapons
it employs, 1is best exemplified by the SSBN and
the ballistic miasilea it might use in astrategic
War. Tha 53BN should hawve little need to
T"maneuaver® prior to firing but the balliatie
missile it laupches may in time need some degree
of mid-coursse mansuvering to ensure arrival closa
to its land objective, &and certainly the MIRVed
warheads will need a deceptive maneuvering



capabllity in their terminal phese to assure
deatruction of & grouping of targeta in the
enemy's homeland.

Concentration of Force

In the past, a paximum concentration of force
at =ea was achleved by a congregating or masaing
of capital ships into tightly knit tactical forma-
tions which when preperly maneuvered could pour
the fire-powar of their blg guns inte major
targets of the enemy,. At Trafalgar, Helson's
ahips-of-the=1ina 1in alosa order waré  slowly
mapeuvered to out through the enempy's line of
capital shipa, in such & fashion aas to comcentrate
the broadaides of successive ships against the two
flagships of the enemy. By destroying the snemy's
major unita in a matter of hours: the Collow-on
British ections then encountered a shocked and
disorganized enemy which was decisively defeated
through subsequent ship sinkinga.

By contrast, today several nuoclear aubmarines
from diveras positions at long standeff ranges can
produce the massed effect of concentrated weapon
powar on & grouping of enemy shipa at a level of
deastructivensas never beafore ocontesplated for
battles at sea — and do this in a matter of
minutes. A few Boviet O0SCAR submarines, for
example, oould rapidly salvo, with surprise, about
100 missiles carrying one ton warhaads at more
than 100 miles standoff ranges -- at a 0.3,
carrier task group. Such a concentration of force
should overvhelm the best of defenses and cauvase
such devastation and "shook® ms to assure a
decisive victory, aftar rapid mop-up oparations,
following Gthe coordinated attack. If the poten—
tial of nuclear subparines to concentrate force ia
properly capitalized ons a revolution in naval
warfare is indicated. Even & single nuclear aub=
parine can produce such & level of concentrated
force a3 to assure destruction of the biggeat of



capital shipas of today's navies — and 4in short
orders.

Ihe Objective

Befora WW II the "objective™ for submarines
attaohed to a flest was, as far-out scouta and
soreans, to warn the fleet of posaible surface
threats and to deatroy such threats if posaible
bafore they could make contact with the main body
of the surface flest. Our U.5. submarines were 3o
employed at the Battle of Midway on 3 Juna, 1942,
Their objective, then; was quite ilmpractical due
to ailr reconnalasance having taken over moat of
the soouting Munction. And as screens,; their
soouting line dispoasition promised at beat the
posaibility that one or two submarines would ever
make contact with the spemy ships —— and then with
1ittle chance of getting into a torpedo-shooting
posdtion.

Todays "the objective® for nuclear subparines
in war sust be clearly postulated or the great
value of the nuclear submarine will be squandered.
If naval planners are kept awere of the apecial
qualities of puclear submarines relative to the
principles of war, they will be assigned misaions
with elear objectives which can be carried oput
with precision. A coordinated, surprise, long-
range weapon strike with missiles or torpedoes
against an enemy grouping of ships is one such use
with & clear objective -- creating a win in a very
short pericd of time. Or, as is presently contem-
plated, wuaing our nuglear submarines in a2 prapid
forward offenaive sgainst the enesy's submarines
== knowing that most of the enemy's submaripes are
defengsively deployed close to their hopeland.

Jemoo

When & apecial opportunity to attack an
unpraopared anéEy. or one lacking all-weather
capabilities in & moment of adverss weathers or

10



when the enemy is geographically restricted, &
strike nesds to be generated swiftly to catch the
anomy at his somant of greatest weakness, WNucleap
submarines are best oconfigured to do thia 4in
carrying out well defined cbjectives. Whereas the
tempo of submarine operations in WW II was
erraticelly slow &nd virtually uncontrollable; the
tempo of today's submarine operations can respond
to a maritime strategy oslling for & quick
decimation of the enemy's submarine fleet and the
producing of decisive actions early in @ conflict
-= gnsuring a short war while reducing he likeli=
hood of causing & nuolear exchange.

Shock

The shock effect of many ahip ainkings in
rapid succession -- from a convoy -- wasa raported
by WW II crew members of Allied convoys going to
Hurmansk. They told of ahips ramming each other,
incorrect whiatle toots indicating direction of
submarine attack, lost discipline of the eacortas
and ships of the convoy which scatbtered wildly to
become easy prey of the submarinea,; ahooting
wildly at each other and killing survivors by
depth oharging the watera whers there were 0o
submarines. Panic and discrganization compounded
the damage done by the U=boata' torpedoea.

Today the bonus &ffect from the shook created
by a submarine attack on a grouping of ahips
ahould be greatly magnified, making 1t essy to
deatroy large numbers of ships [following an
initial attack. COnly weapon-load restrictions
should limit the follow-on deatructicn.

All-Weather

This haa pot been a principle of war up to
now. But today 4t has become an important one,
With all=-weather precise navigation, 24-hour-a-day
worldwide communications, and with wide-area oocean
surveillanca, the nuclear submarine can capitalize
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on ita unique capabllity to fight, unimpeded by
weather conditions. Even in WW I, subzmaripes
held a marked advanteage in low wisibility and
heavy weather engagements. Bob Ward's SAILFISH,
for example; in typhoon weather and &t night -—— on
% December 1943 -- made three succeasive torpedo
ettacks on the heavily escorted Japanese alrcraft
carrier CHUYO; first wounding her then ainking her
with a final salvo of threes torpedcea at 1700
yvarda. Significantly, the seas were so mountain-
cus and the flying weather sc bad that all enemy
ASW units were unable to function.

Susmarizing the advantages held by nuclear
submparines in today's sea battles, as illustrated
by their potential relative to the principles of
wary it seema evident that the role of submarines
in our Navy is expanding and that the utilization
of nmuclear submarines is the beat guarantes of
Ayictory at sea.®

PHOENIX

IHE SHALLOW WATER CHALLEWGE REVISITED
Backeround

We ahould be nurturing an ongoling capability
to operate attack SSNs in shallow water. During

World War II the Japaness spent a lot of Eranait
time hugging coastlinea, somotimes bahind
pinefielda, Today the Soviets can be expected to
do the same thing along the Northern 3ea Route,
which 1=z entirely made up of coastal shallows.
The MNorthern Barents Sea and the Sea of Okhotak
{both ice covered part of the year) are identified
as 55BN operating areas in the 1987 edition of
Soviet Military Power (OGP0}, Both seas have
shallows that could be used to advantage by Soviet
SSENa.



The Maritime Strategy morecver specifies that
during Phase II of & orisis (seizing the
initiative): "We will wage an aggressive campaign
ggainst all Soviet submarines, including ballistiec
missile submarines.®

Norld War II Experience

One of the most drematic suvbmarine attacks in
history was carried ocut by HMS TRENCHANT on 8 June
1945, The Japanese orulsser ASHIGARA was
intercepted and sunk at the northerm end of Bangka
Strait Dbetween Bangka and Sumatra during an
attempted transit from Jakarta to Singapore.
Hezlet, the akippers positioned TREWCHART in
shallow water Jlpalde an Allied minefield in
northarn & Strait. ASHIOARA cam&e by on
couraea 340" T, 17 knots, hugﬁin; the Sumatra
coast. TRENCHANT on course 280" T fired a spread
of eight steam torpedoes, track angle 120°, firing
range 4T00 yards, and five torpedoes were seen to
hit. Fatrol report comments reflect AHSHIGARA's
dileaza:

"The target had made a navigational altera-
tion eof about twenty degreez to atarboard,
with the coast of Sumatra to port. At thia
point the stern wave of the enemy increased
and I am of the opinion that he inoreased to
full apeed to avold the torpedoes. He nould
not elter away &3 he would have run ashore
apd &n alteration towards was the wrong
avolding aotion.®

It is obvious that the Japanese never
expected & submarine to threaten from the confines
of ahallow water within s strait.

Can we axpect to carpy out sceh anm atback
with our SSHa¥®

During @& 1948 patrol in the Kara Sea, [-957
tock part in an attack that underscored the

i3



problems of fighting in ice-covered waters. On 18
Saptember 1944, & convoy wes intercepted on the
Horthern Sea Route near the western emd of Proliv
Vilkitskogo == tha streit connectling the Kara and
Laptey seas; located between the Sibarian Hainland
and Severnaya Zemlya. Scheery the skipper of U=
957, pressed home his attack amidst patohes of
drift 1ice, Tha attack periscope wes peened over
by &an loce floe, hence bracking invelved sonar
bearings part of the time. Using the secondary
aircralt parisoope, en ettack position was
reached. COne torpedeo fired et 8 merchentman
exploded prematurely:; probably due £o & collision
with dce. As escorts atarted to harasa the 0O-
boat, the second pariscope was bent over during
evasive maneuvers., U-957 retreated westward, went
deep and blind. Schaar pericdically trimmed down
aft and probed the surface for lce with the bow.
Eventually, 0U-957 returned to base with buckled
bow torpedo tube shutters sdded to her l1ist of
casualties,

The Soviets probably never expected Eto be
attacked by & submarine in ice-floe waters. From
the GCerman point of view, the susceptibility of
weapons to ice Cloes cape to the forefront during
this patrol.

Focent Trends in Submarine Displacement

It would seem that the Haritime Strategy and
developoant of 55Ns are out of step when 1t comes
to opposing Soviet submarines in shallow waters or
ice-covered shelves, Bilgger and bigger submarines
seemingly make shallow water ops lesa [easalble.
The latest point on a nearly linear (with time)
plot of ever-inoreasing submerged displacement of
5SHa is summarized in Table 1.

14



Table 1
Tonnage of U.S. Huclear Attack Submarines

Class  Firat Delivered — Submerged Displ,(tons)

SEATE 1957 2860
SEIPJACK 1959 3500
PERMIT 1561 HRGS
STURGEOH 1966 aT8o
LOS ANGELES 1976 6927
Ihe Weapon Frobles

Lack of paneuverability in close guarters,
ipherent inm large submarines, is & ssrious
problem. But of equal sericuaness is the kind of
weapon for wuse in & shallow water anvironment.
Hiatory and today's techpolegy would show that =
gquiet, wekeless, "oool"™ torpede 12 Iindiceted.
Others have reccmmended RFPVa. In retroapect,
during World War II, we had a good idea == with
the Mk 27 subparine=launched mine. This weapon
had an 87T pound charge that could be delivered
4500 yards away at 10.5 knots. Opon reaching the
preset range, 1t bottomed.

Attacking an SSBEH lying doggo omn the sea
Tloor or resting against the lce cancpy in shallow
water is a tough challenge. A quiet, ™smart®
wire=guided weapon of some kind ashould be
developed on a high priority baaia,

Ihe Delivery Vehicle

The STURGECN-clasa SSH is preobably as close
to an all-purpose submarine as we can get. It can
cparate in any environment in the World Ocean.
The later LDS ANGELES-clasa should be able to do
almwost as well.

We must exerclse foreaight with regard to the
real problems attendant to employpent of attack
submarines in other than deap waters, The shallow
water problem will not go away. TPR
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NHAT WOULD MAHAN SAX ABOUT SPACE POMERT

Alfred Thayer Mahan copcluded that sea power
gould enhence 0.3. power and preatige as it had
for Great Britain. At a time when the 0.83. Navy's
prioncipal  missions were coastal defense and
raiding commerce, Mahan developed a philosophy of
agsa powear that won recognlition and acceptance far
gutaide naval circles,

If Hehan were elive today, he would most
likely point out that control of apace will be
equally es I1sportant as the control of the seas
has been in enhancing the power and preatige of
any dominant world power. He would probably base
his argusent on the fact that the nation that
controls spaoce will ultimately see and hear slmost
everything that transpires arocund the world. He
might ealso explein thet gll targeta in the
atmosphere or on the earth's surface are only 200
to 400 kilometers from platforms in low earth
orbit. A missile could travel as little as 200
kilopeters and sink an enemy ship or deatroy an
airplane or asurface target unlesa they were
properly protected by antisatellite [ASAT)
weapens, Currently, 350-nautical-mile rangea are
typical for antiship cruise misailea and 1,500
nauvtical miles for comparable land-attack weapons,

Another advantege of contreolling opace ia
that; although the platforma in orbit might have
limited maneuvering cepability, they have alooat
infinite range. Once the initial energy i
expanded to launch a system into orbits no
gdditional energy is required to maintain the same
apeed for months,; years,; or even decades,

Control of space, like control of the seas,
depends on more than mpere physical presenpce,
Mahan wrote about blockading ports that provided
acceas to the seas, Slmilarlys it 1s poasible to
blockade the gateways to space -- the space ports,
Threa of thée current major apace ports Are
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yulnerable to blockade by sea: Cape FKennedys
Yandenberg Alr Force Base; and Eapustin Yar, the
Soviet aspace port on the Volga River. Hosatile
ships equipped with surface-to=alr missiles or
aprint-type interceptora could effectively
blockade both of ocur launch aitea. A similar ship
in the northeastern corner of the Black Sea could
negate the Soviet launch facility. The blockade
of these apace ports i1s predicated firat omn
gontrel of the seas in the vicinity of these
fagpilities and also on control of the sea lines of
gommunication to these reglons. Therafora, in
order to secure unizmpeded access to space, we must
retain control of the cceans around these launch
sites,

However, while both of our space porta are
yvulnerable to blockade from the sea, the two
busiest Soviat Kosmodromes, Plesstak and Tyuratam,
are land-looked and cannot be blockaded in the
olassical sanse, short of a land invasion. The
Soviets have a clear advantage.

Tha acosas to apace is alse oot without its
egquivalant "narrow seas.® Any satellite launched
in any direction from a given location will pass
over a point direotly on tha opposite side of the
earth after oompleting Cthe firat half of its
orbit. (Aotually, the precise location is
slightly off-set by rotation of the earth in &5
pinutas, Gtyplocal for =& satellite in low earth
orbit plus sansuvering, if any.) Control of areas
oppoaite apace launch facilities could deny entry
and exit to tha respective space programs just as
gontrol of ©Gibraltar or the Straits of Horouz
could deny entry and exit to some coritieal porta.
The maein difference is that Mahan's "narrow ssas®
could be controlled from the shore: while the
"parrow seas® of space can only be contrelled from
the oceans, at least for now.
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The "parrovw sess® for Flesetak, Tyuratas, and
Eapustin Yar all fall into the southarn part of
the Pacific Oocean (see figura 1). Thessa three
regiona mre too far from land for air ooverage.

[ TR

Tha correaponding polnts for Caps EKennedy and
Yandanbarg Air Foroe Base are in the southern
parts of the Indian Ocean (see figure 2). There-
fore; the UOnited States can only guerantee its
acoess to apace by both securing our launch
fapilities and gaining control of the locations in
the Indian Ocean, which can only be echieved by
paval forcea. At the same time:; the U.5. Navy can
deny Soviat access to space from two or three
locations in the southsrn Pacifio,
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Figars 1

The Soviet direct sascent oo-orbital ASAT
wWeapon; ocommonly launched from Tyuratam, presants
a new twist, however. It is designed to destroy
our space assets in low earth orbits, ipeluding
aome of our Navy satellites. Like other launches
from Tyuratam, it must overfly the aspecific region
in tha South Pacific and, oconsequently, mianilea
from a sea-based platfora could dintercept it.
Tharefore,; control of the sea in this ares is alamo
vital if we are to defend our satellites against
Soviet co-orbital ASATa.

Mahan would probably have concluded with the
obaervation that in the emerging space age,
control of space will be the dominant elesent in
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the equation of global power, and that contreol of
the seas will be more important than ever, aince
such control is necessary to guarantee our access
to space or deny acceaa to our enemies, Alao, we
can best defend our space assatz from a [few
specific locations on the oceans as long as the
Soviets maintain & co-orbital antisatellite

capability. e e

[Reprinted from the Progesdings/April 1988, by
apacial permission of the 0.5, Naval Institutas,
Copyright 0.3, Naval Institute 1988.]

Our Navy currently possess 135 submarines for
saking war on future enemies of the United States.
A =major concern of our Navy's top commandera is
the acquisition and retention of young officers
with warrior-1ike traits who can be developed into
top=-notoh submariners, =-- ands with the technical,
tactical and leaderahip capabilities which will
enable them to rise to command of a submarine.

A young officer who is already a member of,
or thinking of jolining the submarine service must
have a atrong aspiration for becosing skilled as a
subpariner and qualifying as a warricr. The gues-
tion then arises; what is a "gualified submarine
warrior®®

A dictionary definition states that a warrior
is "g man engeged or experienced in war." It does
not say that he ia a man who weara 2 uniform or
performs military dutiea in peacetime -— an
igportant distinction. An even more - exaoct
definition of & warrier is, "a person who has
demonstrated in battla that ha can intelligently
and effectively perform bis military dutiea under
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the sustained life-threatening conditions of
battle.®

A gqualified submarine warrior then, is a man
who has demonstrated his performance effectivensss
as a pesber of the crew of a submarine engaged in
battle == where weapons were usaed and eneay
oounter-action was probable. Ho distinetion ia
pade bhere betwesn officers and enlisted men aipnoe
both are essential to a submarine combat team's
effectiveness, Some of the men exposed to combat
will never be warriors and are usually tranaferred
to a tender or ashore after a patrol or two,

It is highly unlikely that any of teday's
submariners have fought in & battla. T¥Yet, before
gualifying as & psubsarine warrior, submarine
battle experiesnce must be gained as to the term
"battle tested.® Until tested in battle, no sub-
mariner can deatermine whether he has the easential
characteristica and capebilities for effectively
carrying out subparine duties under battle condi-
tions.

Battle 1a a matter of life or death. It is
the ultimate challenge and ultimate performance
test imposed on a military man. Every man aspip=
ing to become a battle=qualified submarine warrior
must thus accept the fact that he may scmeday face
the risk of death in battle. Musashi, the 16th
pantury samiral, wrota that "a warrior is resclute
in his acceptance of death." If he ia oot will-
ingly to face that poasibility he should puraus
another profesalon. Even if he is willing to
mocept the riaks inherent in combat, that atill
dosan't qualify a subsariner as a warrior. In
facty there will be very fews if anys gqualified
warriors in the submarine service until & future
war has progressed for a few sontha. The battle
experience necessary for developing and qualifying
a submariner as a warrior cannot be sdsulated in
peacetime, There is no substitute for battle
experisnce. It ia essential to submarine warrior
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qualification. But a willingnesas to teke riska in
peacetizme sarvioa 1s likely to produce a warrior
submériner as opposed to merely a manager of a
submarine.

Ihe Isportance of Battle Experience

Empphasis is placed on battle experlence be=
cause of differsnces in the pature and Iisportance
of relisble Job performance under submarine combat
versus oivilian working copditiona. With regard
to the latters the tima sequence of aotions in the
civilian work=place ia relaxed compared to battle
conditions., Human errors can normally be detected
and corrected long before disasters oocur. The
relatively leisurely pace of eclvilisn work ia
raraly enpcountered in submarine operations, and
aven more rarely in battle. A submarine crew must
perfora os & teem; and the team = like a ochain =
is only as strong &s its weakest link. For weeks
on end, with no days off for recreation, each man
fulfills = vital role. He has no substitute on
the beach to step in at a ooments npotice to
replace him. In shopt, each orew member is
required to be able to do his assigned job at all
timaa.

An even more important consideration is the
nature of the husan nervous aystem. It has
limited, but wvaried capebilities samong human
beings for handling the effecta of astress, atrain
and ashock, and the esotions of fear and terror.
The shocks of battle imposed on top of the atresa
and strain of prolonged exposure to Iimegined or
actual enemy Gthrests can produce significantly
adversa effects on human perforsancs. Human
minds, =suscles and organs may perform erratically
or not at all under combat and batile conditions.
In particular; 8an ipdividusl's first encounter
with a life threatening condition may leave him
unable to think raticnally or control his move—
ments and body functions. Exapples of erratio
behavior by a few individuvels when firat exposed
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to battle conditions will serve to illustrate thia
and show the importance of battle experience.

Ihe Disappearing Lockout - On & dark and
stormy night 4n the late fall of 1982, & U.5.
fleet pubparine on its first war patrol was
eruising off the south coast of Honshu. The two
lookouts stationed on the periscops shears
diligently scenned the horizon with their binoocu-
lars in search of targets. Suddenly the port
lookout moticed m dark smudge onm the horizon. The
blurry image gradually developed into a small ship
heading directly toward his boat. In his mind he
plectured it to be a Jap subohaser closing for an
attack. A wave of panic overcams him. Without
hesitation bhe hurled his binoculars over the side
and dropped to the bridge deck. There; he ailent-
ly elbowed the Junior Officer-of-the-Deck aside
and guickly disappeared down through the Conning
Tower hatch into the supposed safety below.

The shock of this first direct encounter with
aen epeny had an unpredictable effect on thia man.

The effect, =& fear resction to danger, was
ravealed only by the threatened attack on himself.

Ihe Relyctant CO. WW II produced atories of
COs who saw & heavily escorted group of ships
heading flor their submarine and who then ordered
desp submergence rather than face the consequences
of a pitohed battls. In & specilic case, a CO was
dirscted to shell en snemy communication atation.
Apparantly fesling that asuch motion would mean &
heavy reaponss from the enemy's ahore batteries,
the CO 1laid 20 miles off the coast for over 0
days, not wanting to closea to gun range and engage
tha anemy in a battle motion.

On _the Bottom Without Fower - A U.5. fleet
submarine on patrol 4in Decesber 1942 had the
mission of laying a [ield of influsnce-activated
fhottom mines® in shallow waters off the Japanese
port of Nagoya. The plan was to lasunch the mines
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ond at a time from both forward and after torpedo
tubes while operating on the surface during
darkness. Water depth was about eighty-five feet,
Az the last few mines were being laid, radar
detected a destroyer departing a nearby harbor and
standing out toward the submarine, As soon as the
last mine was dropped, & course was taken to head
for deep water opn four enginea. The destroyer was
then about four miles aatern and rapldly closing.
The only choice of action was to submarge and
epploy eavasion tacties, Launching a torpedo
attack was impossible since there was no
opportunlity to reload the emptied tubes,

When a water depth of two bundred leet was
reached, and with the deatroyer two mlles astearn,
the order was given to dive. Aa ascon as the
submarine had subperged, =& radical courss change
to the left was pade to opan ocut from the
destroyer'a track:. The dive was well executed,
but moments later the Maneuvering FRoom reported
that a fire had started in the main electrical
control cubicle. The room was then engulfed in
smoke, making it necessary to cut off power to the
screwa. Further evasive pansuvers weére Ilmpos-
sible. The submarine was heavy and would soon hit
bottom. But the destroyer passed astern, eppar-
antly having lost ocontact. As the destroyer
continued on its way to sea, the submarine settled
on the bottom in a level condition.

"Mansuvering™ at General Quarters was manned
by two gqualified controllermen and the Chisf Elec-
trician's Mate, It was later determined that the
stresaful conditions of mine laying in shallow
waters; and "purauit®™ by & deatroyer were to blame
for the personnel errora which ocaused the
casualty. One of the controllermen in shifting
propulaion power froa the main generators to the
battery wupon diving hed failed to carry out the
proper procedure in shifting control levers.
Thua, one of the main electrical busses in the
control cubicle had been subjected to full battery
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voltage for a relatively long pericd and had be-
come red hot., This bus was located near the top
of the cubiecle and close to the cork insulation on
the hull, The cork soon caught fire, generating
clouda of aorid ssoke. Because of poor visibility
and badly watering eyes, the men in the Manesuver-
ing Room failed to quickly determine the nature of
the oasuvalty. As & result the submarine lay on
the bottos without main power for & considerable
tima.

The mpain points to be cbeerved are thet under
stressful war oonditiona: (1) a most Bserious
operating error was made, That error could esasily
heve rasulted in the loss of the submarine, and
(2) none of the three experienced ocontrollermen,
inoluding tha one responsible, had detected and
acrrected the arpor.

Fortupately, the fire was soon extinguished
and the Maneuvering Hoom cleared sufficlemtly of
the smoke to allow an inspection to determine that
the cubicle was undamaged. The submarine was scon
able to surface and resums oparation.

- In the fall of 1943
anothar flest submarios on her Firat war patrol
was on station within about seventy miles of Truk,
the main Japaness stronghold in the mid-Pacifie.
The submarine was patrolling on the surface at 12
knots, It was piteh dark when the Executive
Officer came to the bridge. Two lookouts were on
their platforms sbove the bridge and a third stood
aft on the clgarette deck. All dutifully scanned
the surrounding skies and horizon with thelr
binocculars. The Officer-of=-the=Deck and his JO;
who were Inexperienced in war; were asemingly
standing & Esut watech at the forward end of the
bridge.

Shortly after the Exec arrived on the bridge

bhe heard what sounded like the start-up of an
enging. But his queries to the D00 and asubse-
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quantly to "Maneuvering®™ received a "negative®
raply. Alss, and "All oclear®™ on the 80 gip-search
radar was received on the bridge. The engine
noise persisted and grew louder, Seconds later an
alreraft sped out of the darkness from the port
sida of the submarine, crossed over the bridge and
disappearad into the darkness to the starboard
sida, The lookouts automatically headed for the
Conning Tower and disappeared below. The 00D and
the JOOD followed them down. The Exec watched the
exodus, paused a few seconda to hear the diving
alars; &and hearing nothing, tock charge. He
pressed the bridge diving alarm button, dropped
into the Conning Tower and pulled the hatoh closed
behind him a5 he ordered the helmaman to put on
left full rudder end increase speed to "all ahead
full.™ Proceeding to the Control Room, he direct-
ed the planesmen to "take har to twe hundred
feat.” As the submarine passed 160 feet the Jap
airoralft completed its circle end released aeveral
bombs which exploded close aboard -- causing only
minor damage.

The reactions of the bridge watch and the
Exec illustrate two thinga. First, unaxpected
enemy action can make those without pricr battle
experience coppletely disregard their duties, and
second, that & person with pricr battle experience
gcan often size up 2 dangerous situstion 4in an
instant and inltiste corrective amction in ties to
avold disaster.

The Submarine Commanding Officer

The submarine service is quite unique in that
submarines normally operate as independant undits
vnder broad instructions from geographically re-
mote comsanders. For that reason, the submarine
commanding officer is a particularly key player in
wartime. There is no duality of command aboard
U.8. subearines. The executive officer and the
departeent heads support the Commanding Officer,
but it is the Commanding Officer who decides what,
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when, where and how to undertake subparina
aptions. Therefore, the success of a submarine in
war depends in large measure on the askipper's
aggressiveness, daring: fearlessness, and intelli-
gence, plua his knowledge of his own aship and
enemy capebilities and his use of effective tac-
ties. Perhaps most of all, the success of tha
submarine depends on the respect and trust his
officers and men place in hia leadership.

Just as a person cannot become a pro-golfer
solely by reading books on how to play golf, so &
submarine officer ocannot become & gualified
warrior submariner just by reading books. A
submarine officer intent on becoming & truly
professional CO pust pursue a combination of book
knowledges dinstruction and prastical eaxperience
in operating submarines. Thus, it behooves ona
aapiring to comsand to learn all he ocan from books
and more experisnced personnel as he diligently
parforms his wvaried on-board duties =0 as to be
wall prapared for an ultimats comsand of his own
subsarine.

3inca thare is po way of gainipng submarine
copbat exparience during pesce time, one may
wondar if there are pot sope other means for
qualifying as a submaripe warrior. Therse ia none,
but den't be discouraged. Most of today's
Commanding Officers can be prepared to go to war
with @& full intent of sinking any enemy warships
they might encountar.

It can be cbserved that battle experience in
WW II was valuable since there were usually about
seven officera and 60 or more enlisted men in each
submarine who could becope submarine warriors
early in their careers. Aa such they contributed
greatly to the success of thelr submarines anpd
over the next two to three years many rose to
comsand as qualified submarine warriors.
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Some Noted 0.5, Haval Warrioras

One can learn a great deal by reading about
our naval heroes and emulating their warrior-=like
qualities, charasteriatics, capabilities and
mathods of fighting battlas, In tha period
between the American Rewvolution and the end of the
rinateenth century a numsber of U,3. naval officers
earned the plght to be called "warrliors.® Among
these were John Paul Jopes; Thomas Truxtun, Isaac
Hull: Edward FPreble, Stephen Decatur, James
Lawrence, 0liver Hazard Perry, David Porters
Thomas MeDonough, and David Farraget. Hone of
thess were, of course, submarine officera because
ne practical submarines existed in those days: but
they were warriora, end ope can learn a lot from
their conduct in battle.

Battle experispos bullds an ipdividusl's
self-pconfidence in being sble to face the toughest
of submarine situatiomna. Dick O'Kape's battle
experiences on WABODO g8 poted in the Janoary
REVIEW prepared him to be the most asucceasful
warrior C0O. Frank Lynch's serving with Sam Dealy
in submarine battles, developed the warrior
characteristice to ita highest form. George
Street; Eli Relch, FKed Ramage: Freddie Warder,
George Orider, Cene Fluckey, Hank Munson, @and
Gordon Underwood are a few of the WW II submarine
skippers whose patrols cen be studied to wunder=
stand how battle experience produces the consum=
eate submarine warrior. There ere many others. of
course; whoe contributed to the decimation of
Japansss Sen power. Thua:; there is no intent to
not describe the efforts of those [ine warriors ==
only the limitations om length of this article
prevant batter credit.

Ihe Future of Submarines

The edvent of long rangs nuclear armed mis-
siles, satellite occean surveillance and communica-
tion aystems, and ocomputer aided Command Control



and Intelligence systema foretells the rapid ocbso-
leascance of massive surface fleata. The futura
belongs to the submarine., The need for submarines
and for officars and men to man them will inoreasa
with time. There is a bright future for subma-
rinera with the daring, dedication and skill to
learn submarining and eventually become qualified
warrlora durlng actual combat,

Williem P. Gruner

A _RECERVE SUEBMARINE FORCET

The utilization of our reserve submarine
officers and enliated men has bean margipal. The
number of submarine-related reasrve billets arse
quite limited, with many that are available having
only & remcbte asscclstion with the subparine com=
punity, and aa easily filled by non-submarine
trained persconnel as by submarinera.

¥hila surface reserve forces continue to go
toc sea on ships and pany of the air reserve forcea
maintain their flying atatos, the resarva
submariners are left stranded ashore, This i3 a
algnificant losa of valuable talent, training and
tax dollers previpusly invested in thess
individuals. It glas poocounts for wvhy many ex-
submariners do not affiliate with the resarves.
Reserve submariners need to periodically go to sea
in submarines.

There is no gqueation that it would be imprac-
tical and & great burdem on the active duty
nuclear submarine crewa to incorporate reserviata
in their operations. What is needed are addition-
al submarine asaats. Comventional submarines
gasigned specifically to units for a reserve for
training and drilling could i1l thia gap.

These subparines oould ba operated gquite
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economically anmd would not neesd any elaborates
eloctronic eguipment. The inatalled equipsent for
axample ocould be LORAN or OMEOR unitas, NAVSAT
receivers and ship to aheore communications gear,
Other electronics could be scavenged from ships
being decommissionesd, Since the purpose would
primarily be for training and short duration
operations olose to homeport, they would not
require large storage spaces. Two operational
torpedo tubes would be sefficient with an onboard
storage capacity for six or eight exercise
torpedoea, An after torpedo room would be = nice
extra in that it would allow experimentation and
development of tactics against enemy submarines
operating in groups. The torpedoes uwbkilized could
be basic straight runners. Fire control need only
consiast of a DRT plotters aspeed strips and human
computer power through a amall desktop computer
with appropriate software gainfully esployed. The
only areas where additional money might be ussed
i3 in acund silencing and sonar equipment.

One of the greateat burdena to the active
duty mnueclear submarine force is soting as targets
for the other branchea of the Navy. While surface
shipa end aircraft practice their ASW tactica the
puglear subparines are st times forced to travel
prearranged ocourses and depths thus providing
little training opportunities for themselves and
certainly having & negative effect on the Ehe
crew's morale, The creation of 2 reserve convep-
tional  submaripne contingent could provide
gdditional wvehicles to offer the same excellent
AE¥ treining opportupities while freeing the
nuclesr forces for mpere ipportant edssions,
Additionally., reserve submarines could provide
nuclear svbpariners with the opportunity to prac-
tice their trade of ASW:; and particularly to
practics with a conventional submarine, of which
the Sovieta have a great sany for use in war.
U.5. reserve subsarines oould alsc provide an
excellent platform f[roa which swismer delivery
exeraisea could be performed.



Research and development psometimes finds
itself restricted to the aveilsbility of plat-
forms. A reserve submarine contingent would
provide unlimited availability and at probably a
much lower upit cost. Research end developsant
need not only concentrate on hardwars. A lot of
work oan be dopne in the area of tactios. Torpedo
evaslon and minelaying are jJust & couple of areas
thaet mneed 1increased attention. The knowledge
gained through the reserve force could then be
passed on to our nuclear counterparta.

These reserve submarines might also provide
needed work for scme of ocur deormant shipyards.
The tooling up to build a few reserve units could
prove extremely bepeficial should this nation find
itaself in a protracted armed conflict in the
future. Additionally, shouwld these reserve subma-
rines prove to be capable wvessels they might
become an export item. Haturally some modifica-
tiona would be necessary such as fitbting them with
gdditicnal torpedo tubea.

The idea of developing & new oclass of
submarine for the reserve force has great
potential. But we should not forget the number of
diesel subzarines currently in mobthballa —— which
fitted with innovetive featurea could lead to a
new oless of resarve submarine. The activated
diesel submarines could thus serve the purpose of
e test bed to determime the vsefulness of conven-
tional submarines without the oxpense of new oon-
atruction.

A threat to our surface ships and submarines
is an enemy submarine lying in wait in shallow
water at the entramce to our various ports. The
resegrve subparipe fleet oould provide a vwvery
important service, deatroying such enemy threats.
This 4s the main reason for ensuring proper sound
silencing and equipping them with state of the art
sopar gear. They might also be esployed for mine-
sweeping as wall as minelaying in our coastal
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waters. In peacetime they could be effectively
utilized to safeguard incoming and ocutgoing naval
traffio.

The purpose of developing & reserve submarina
Torce 13 npot to serve the same funotions as our
puolear foroe. It iz to f[res the puolear
pubmarines from the pundane tasks they are
currently sasigned and provide them with more time
to devote to the tasks they are uniguely capable
of handling. In doing this we should improve
retention of our submarine ressrvists. Addition=-
ally, our reserve submariners would do what they
have beesn trained to do. Should armed conflict
ever become & reality the reservista could mpore
easily augment the crewa of our miclear force by
being kept current on tactics and deoctrine. How-
ever; the ooaatal pretection rolea they would be
playing might probably make them far too important
to sacrifice to the nuclear submarine fleet.

unm D' tdm, -h"'-

JHE U-BOAT CAMPAIGH OFF THE U.5. IN 1982

It seems well worthwhila to recall the
Cerman's UO<boat offensive in 1942 off the east
copat of the United States and in the Qulf of
Haxico. The U-boats that came over to our coast
wereé mainly Type VIIs with — acecording to our
pubmarine axperts -- insufficient fuel tankage to
allow them any patrol time, if they got to our
poastal areas at all. They theoretically didm't
have the endurance or enough torpedoes to be a
real threat to 0.5. ooastal shipping. So the
United States was totally unprepared for a QOerman
offenaive ageinat meinly our oil tankers carrying
oil from our Qulfl of Mexico oil wells to cur east
coast oll consumera.

Admiral Doenpltzs; who planned this D=boat
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canpaign: had developed a group of larger
submarines for carrying oil and extra torpedoes.
He called them his "milch™ cowa. They were for
resupplying his Type VIIs on atation in the
Weatern Hemiaphere. We hadn't paid much attention
to these logiatic support submarines, merely
seeing the Gersan submarine threat as one of
amall, diesel attack submarines of very limited
range and a small load of torpedces.

Aa the Suparvisor of shipments of Texaco oil
products from the Gulf to 0.5, east coast ports, I
was highly interested as s spectator to what was
happening throughout 1982 to my oil ahipmenta.
When the American tanker 5/5 RAWLEIGH WARNER, out
of Port Arthur; Texas, was evidently loat in late
Juneé 4in the Oulf of Mexico, my beat {riend,
Captain Jewel Levington, the Master of the WARNER
disappeared along with his ahip and its crew of 33
men =—— without a trace, A cloud of smoke rising
from the watera of the Gulf on Jume 22nd might
have been from the torpedoed WARNER.

Of gll the shipa sailing cut of the Qulf
which were undoubtedly supk by the Cerman U-boats,
the WARNER alone had no survivora or any evidence
of fleating debriz to tell the tele of how she was
loat, I'd heard rumoras that there were some cases
where the Hazl submaripers gunned the survivora in
the water to prevent their telling of how their
ship was lost, but I pmever talked with a survivor
== gnd I talked with & lot =- who had seen this
happen.

The sinking of the WARNER was the 18th in the
Gulf of Mexico and was the only sinking not well
accounted for. I did see & report which told of
the WARNER cerrying a carge of "high octane
aviation fuel.®™ This might explain her loas from
a2 torpedo=induced deadly explosion from which all
of the erew were destroyed beflore any could launch
e lifeboat or dive overboard.

a3



The WARMER was listed as ahip "Humber 320" in
the official tabulations of Allied veasals lost
since Pearl Harbor =- in the Weatern Atlantie.
But the WARNERE's loss was only & continuation of 2
highly successful U-boat campalgn which didn't
slow down until the U.5. had mobillized an over-
whelming number of ASW units teo confrent this
threat, and had started to convey their ships out
of the Gulf. Moat importantly: the U.5. land-
based ASW patrol aireraft brought inte the war
effort asgaipnat the U-boats: began to deny the
refueling and replenishment operation of the Type
¥iIa from the milech cows on the surface; and the
Gerpans didn*t have a meana to do it submerged.

The toll of U.3. ahips destroyed by U-boats
mounted, as did the mueber of merchant seamen loat
or misaing throughout 19%2. On September 18,
1942; a wire news-release aald that the sinking of
merchantmen the previous sonth hed brought the
western Atlantie aship toll to U471. A later
release on October 22nd, announced a Tigure of 502
ships deatroyed --= 31 shipa in little over a
month, Then on Hovesbar 19th, the ainking totaled
72 == T0 ahipa in less than a monthl That peant
that at about 4,000 tons per ship —— a figure used
for our submarine sinkings of unideotified
Japanese merchant ships -- a total of scme 280,000
tons of U.5, ahipping had gone down. And for the
war's total Gto date, about 2.3 million tons of
ships were supk off the U.8. east ccaat alone,
For this figure of 572 shipa, there were 3,800
crew pesbera and paasengers declared loat or
missing and over 15,000 were rescued and safely
landed in Allied porta.

In checking all newa releasea I later [ound
that in the month of June we loat 112 ahips to the
U-boats =-- about half a million tons of shipping
and puch of it im oil tankers.

Hows; I read about the hundreda of diesel
submaripes which the Sovieta might uvee in a war
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againat the Onited Statea. I picture great
numbers of them coming over to mine our coasts and
ashoot up ocur sparsely eacorted serchantmen at the
beginning of the war, And again; I get the
impreasion that there has not been taken into
agcount the probability that the Sovieta have
logistic support submarines to pake another east
coast campalgn for diesel subparines more than
feasible.

Een Overton

RISCUSSIONS

LONES OF PEACE

In the October 1987 issue of THE SUBMARINE
REVIEW, Dr. Edward Lacey addresses a proposal by
Aleksey Arbatov for the creation of psanotuary
gones for submarines of the United States amd the
Soviet Union. These sanctuary zones are sometimes
referred to as "zones of peace.® Lacey's analysis
of' the reasons why such an idea 1s good for the
Soviet Union and bad For the U.8.; 1s excellent
and should be understood by any sallor who might
goat involved in countering future threata giped at
Jeopardizing the lMreedom of the seas.

Thera are Gtwo points I would like to
elaborate on in regard to Lacey'a article. First,
to provide some information on Aleksey Arbatov and
seconds to point out that the Sovieta are not the
only nation proposing the sanctuary zone concept.
There is some support in the 0U.85. for the idea.

Aleksey Arbatov hes an unuspally good know-
ledge of the 0.5. HNavy. He can cite model deaig-
nations of naval aircraft for example, and give
their specifics in commendable detail. ©One story
about him may serve to paint a better picture of
the young man that Dr. Lacey identifies.
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He is in his late thirties I would say, is an
attractive individual, wvery articulate and haa
excellent command of the English language, He is
obviously being groomed for & major role in the
Communist Party. At e seeting in Moscow several
years ago; I had lunch with Aleksey during which
he exhibited some of the arrogance that one might
axpeat. I was authorized by tha CHO, to extend an
invitation to Aleksay, not only to meat with the
CNO but alaso to witness our carrier operations at
asa, The only condition was that I had to go
along as escort. The invitation carefully pointed
out that a reciprocal invitation was not required
or expescted. We wera Juast interested in
furthering better relations, & young rising
Soviet atar who knew a lot about the U.3. Navy waa
a prime candidate for more education, i1in order to
help better relations. As one might expect, the
Soviets could not handle auch an open 0.5, atti-
tude and the visit was never consummated,

How let e introduce anothear party to thia
zond of peace indtiative. A 15 January 1988 issue
of FREE PRESS INTERNATIONAL carries a lead article
reporting on a recent FBI report titled Soviet
Active Measures in the United States. 1986 - 1987.
Agoording to the article, the FBI report provides
an alarming view of large-scale KGB efforts to
undermine U.S. arms oontrol policiea and the
Strateglc Defense Initiative (SDI). The article
also states that the FBI report, for the r[irst
timey, links the "left-wing Center for Defense
Information®™ directly with EGB disinformation.

In short, I don't believe it would be out of
line to contend that Aleksey Arbatov ia probably a
key player in the Soviet disinformation progras
and that he will be a leader in pushing for
sanoctuary zones.

In a recent column in the Wall Street Journal

dated 7 March 1988, Admiral Carlisle Trost, the
Chief of Naval Cperations, expressed concern about
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"zones of peace.® He pointa out that Gorbachey
eddressed the subject during a speech in Murmansk
in the fall of 1987 -- proposing East-West talks
gimed at curtailing military activity in the
Baltic: Morth: Morwegian and Creepland Seas, areas
vital to the defense of Western Eurcope and the
Upited States. Corbeohev's  propoaal would
eliminate paval and air presence in these northern
waters, Trost refers to this sction es & "pew
peace offensive™ by the Soviets. He concludes
that Aif it succeeds, "stebility will be reduced
and our ability to deter Soviet aggression in
Europe will be degraded.® So Doctor Lacey ia not
the only person that thinks Aleksey Arbatov's idea
leaves something to be desired for the pgood of
the Free World.

Onfortunately, however, Aleksey Arbatov end
hia Sovlet oounterparta are not alone in their
ideas for conatraining the movements of submarines
and other ships on Bnd upder the a=ssaa of the
world. During somé of the DOpited Hations
Assooiatlion peetings with Arbatov's delegationa,
the issue of submarine sanctuaries has been
advanced by the 0.5, team. The objective of the
U.8. arms control advocates is to take some kind
of action betwsen the two pations that  will
Fstabilize™ conditions; oreate a stand-off that
will prevent either side from teking precipitous
action, which was well described by Lacey in hias
article for the SUBMARINE REVIEW. There are some
key pecople in the U.3. arms control community who
are terribly concerned about the ballistio missile
submarine ocapabilities of both supsrpowers and
they believe that sanctuary zones may be one way
of keeping things stable.

In addition to the above, there have been
concrete actions by official U.3. diplomats to
constrain the povementa of the two Ssuparpowar
navies. Spoon after Paul Warnke was installed in
office as the head of ACDA, early in the Carter
administration; a series of official meetings ware
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hald with the Sovieta in the conduct of megotia=-
tiona about creating zonea of peace == sanotuary
zonaa == in which the operationa of both npavies
would bes conatrained. Fortunately, one of our
podern Navy's finest gentlemen and stateamen, Vice
Admiral Marmaduke Bayne, was the representative of
the JCS on the 0.5, tean, His presance in the
negotiating arepa eased the concern that many of
ua had at tha tima,

Negotiatlons got pretty serious for awhile.
The idea initially was to "demllitarize"™ the
Indian Ocean, which had been & subject of
discussion by the United Netion Assocclaticn - U3A
in ona of thelr projects on "Controlling the
Conventional Arms Race.® "Demilitarizing®™ changed
to "stabilization™ =-- & more palatable term to

some of tha negotiators. "Ship daya®™, aship
counting and restrictions on airoraft carrier
movemants were inoluded in the discusalona. Aa I

recall, ona proposal would have constrained the
0.8, to one passages of a carrier per year bthrough
the Indian Oocean. Put that in perspective with
the oparations inm the Peraian Culf today, and you
begin to get a feel for the long range view that
the Soviets take in the business of negotiations
== and the short aighted wview of s0ee well
intentioned but scmetimes almoat npaive U.5.
delegationa. Fortunately, the Soviets overplayed
thair hand with their aggresaive actlona in
Ethiopia and the talks broke off, Sanctuary zones
died on the vipna for awhile, only to be ravived

again by the Soviats as Dr. Lacey and Adeiral
Troat have described,

It is Jnteresting that during the Indian
Ocean nepotiatiops, one key item was Diego CGarcia.
There had heen concern by the Sovieta that the
U.5. would use that izland in the Indian Ocean as
8 base for B5Z2 strategic bosbers; thereby edding
another dipen=ion to the Soviet defense problem.
But according to good amuthoritys, Preaident Carter
had assured Breshnev at a dinner party that the
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0.5, would not take that action. S0 the Diego
Garcia "bargaining ochip™ was not even available to
the U.35. negotiating team.

The modern day U.5. sallory; particularly the
ballistio missile submarine crewman, has &8 lot of
people copcerned about the capablilities of the
weapons aystems he mana, Some of the oconcerned
are the Soviets and they will resort to diplomatic
pegotiations; disinformation or whatever, to
pipimize the impact of the capeble subparine units
of the U.S5. However; not all of those concerned
are in foreign natiops. There are plenty right
bera at home, sany of them with genuine interests
and scholarly approaches to the subject. Thare
are alss some who will be used by Soviet Fdis-
information™ programs for whatever reason.

Maintaining freedom of the seaas has been a
battle sinca tha first boat hit blus water I
imagine, Contests to keep thosa seas fres will
tekea placa on the pages of our npewspapars, in
front of television cameras, and in the conference
rooms of arms control negotistors, more than they
will in battles between armed pavies on the waters
of the world. You have to beware the diplomatic
hazards to navigation as well as those pursly
nautical in nature.

Jarry Miller

In the April 1988 issue of THE SUBMARINE
REVIEW, Commander Richard Compton-Hall, BRN(Ret.)
gave & fascinating and inaightful account of his
recent wiait with the Submarine Commend of the
People'’s Republio of China, I am econcérned,
however; that this "ipside look™ at the Chinese
submarine f[leet may have inadvertantly left the
reader with o2 false impresalen of China's
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submarine force. Commander Compton-Hall apent a
fair amount of time in his article detailing Ethe
shortocomings of the Chinese built ROMEO-claas
diesal=-alectrie attacsk subsarine which he Ltoured.
Az a result, he concluded that although Chinese
subpariners ere "very good indeed,™ Chinese
submarine hardware "is poor." This focus on Ehe
obasoleacent  ROMED-cless design overlookas Ehe
gignificant gquantitative and gqualitative strides
schieved by the Chinese submarine fleet asimce its
humble beginnings.

Quantitatively, Coppton-Hall states that the
Chinese informed him thet their submparine flest
conaists of only 81 units, vice the 120 reported
in the 1987-88 edition of Japes' Fighting Ships.
Even if" this is true, Gthe Chinese submarine foroca
remaine ona of the world's Jlargest. Only the
United States eapd the Soviet UOnion maintain
submarine fleats that are larger. Horeover, i1 we
consider onoly the Pacific basin, the Chinesa
submarine flest is comparable =- at least in terma
of sheer numbers == to the submarine components of
both the U.3. and Soviet Pacific Fleeta.

Hore important then the size of the Chinsse
submarine flest is the Tfact that it is deploying
indigencusly produced nuclear-powered and nuclear—
armed unita. The significance of this technoleogi-
cal development ahould not be overlooked in the
Weast. According to Janea' and other open scurces,
the Peocple's BRepublic of China has deployed a
force of seven nuelear-powered submarines -- thres
HAN-class attack submarines (S55Na) and four XIA-
gclass ballistic sdsaile units (55BNa). The indi-
gencus developsent and production of nuclear-
powared submarines is a feat thus far accomplished
by only four other powers —- the United States,
the Soviet Ondon, Gthe United Kingdom, and France.
{In addition, India has obtained a nuoclear-powerad
submarine from the USSR, Canada has declared ita
intention to procure saveral S3Na from the United
Eingdom; and Brazil hes anoounced an indigencus
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85K development program.) Furthermore, although
conaiderably ssaller than their U.3. and Soviet
counterparts, the Chiness nuelear-powersed subma-
rine fleet is only sarginally smaller than thoss
of the UK and France.

The HAN-class 33N has an ALBACORE hull and an
overall length of 300 feet. It has a aubmerged
displacement of approximately 5,000 setric tonas,
The HAN has a single nuclear power plant, and is
eatimated 4in the Weat to have a saxisum submerged
apead of 30 knota. As Compton=Hall pointed out.
the lead wunit of the olass took ten yeara to
complete and was not launohed until 1972. This
was apparently due to problems in developing the
nuclear power plant. However, the subsesquent
unita were completed more expeditioualy.

The lead unit of the XTA-class 55BN was laid
down 4im 1978 and leunched in mid 1981. The XIA
has an overall length of 394 feet and a submerged
displacement of about 8,000 metric tons. It has a
single pressurized-water resctor and an éatimated
maximum submerged aspeed of 22 knots. The XIA-
class wunits appear to have 12 ballistic misaile
launch tubesa for the Chinese CE85-N-3 asubmarine
launched ballistic missile (SLEM). (Different
open socurces hbave declared the XIA as having
between 12 and 16 missile tubes, however the
latest Janea' estimatea 12.)

of equal significance to the development of
nuelear-powered submarines ia the indigenoua
Chinese development of SLEMa, Only three other
nations have attained this technological capabili-
ty == the United States, the Soviet Union, and
Franoa, The C35-N-32 is & two-stage missile with a
saximum range of approximately 2,800 kilometers.
It is estipated to have been developed from the
Chinese C35=Z2 intersediate range ballistic mis-
sile, If so, it likely cerries & similar payload,
probebly & single therponuelear warhesd with a
yield of from 200 kilotons to two megatons. The
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C35=N=3 woas firast launched from a submerged pon-
toon 4in the Yellow Sea in 1982. In Saptember
1985, 41t was successfully launched from a sub-
marged XIA-clasa SSBN in the Pacific Ocean.

In conclusions although Commander Compton-
Hall is quita correct 1in asserting that the
Peopla's Republic of China has & long way to go in
bridging the "thirkty wyear chass®™ betwesen Weatern
and Chinese submarine technologies, we should not
disgount the Chinese submarine fleet. It is rela-
tively large and deploys both nuclear-powaered and
ballistio misslle equipped units. In ahort, the
Chinese submarine fleet i3 a force to be reckonsd
with. It has the potential, should the Chinese
political leadership choose to employ it, to play
a major role in any maritime hostilitieas in the
North Pagific and adjacent =sas.
Dr. Edward J. Lacey

Recant articles in the PROCEEDINGS and else-
where have emphasized the remarkable quieting of
nuclear submarines as they tend to make leas nolae
than sea background even at considerable apeed.
The effects on our vast investment in detection
aystexs promise to be profound within cne or tweo
development cyclea,

The use of active sonar; =0 important in past
wars; cen be inhibited by the long ranges at which
the pings can be detected. If this iphibition ia
sufficiently great; 4t will probably prove
necessary to resort to high power Jjamming to
reduce the advantage submarines have in passive
detection of aurface ships.

Various afforts directed bowards non-acoustic
methoda of detection at a distance have so0 far
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failed to show promiss of reliable results, The
rapid inoreass in submarine offensiva power
againat surface shipa, airoraft, and shora
inatallations means that we may be approaching a
orisis in the security of the Western Allianoe.
It 48 lgperative thet we study poat carefully
elternatives to cur present appreoachea.

One useful method of detection and destruc-
tion of subparines ls the mine field 4in which
detection is short renged and vses a variety of
influence devices. Mine fields are expensive and
most ocan be swept but at great cost; they are
immovabla and diffioult to insctivate whan their
usefulnens ends., Minefields are detectable and
nan often bea avolded. Thay ara ususlly oost
effective in terms of perscnpel reqoired to lays
but very costly in personnel to counter.

An 1llusive &z submarines are becomings San
has for centuries been catohing underwater things
euch more illusive - things which are non-
magnetic, having no need to approach the surface
and travelling at a great variety of depths and
speeda. We NET fish.

In the mid-fiftiesa, off the coaat of New
Jersey, & trawler captain was one morning atesdily
working his npet toward the south when soeddenly
found his trawlar headed north at over 20 knots —
gnd STERN FIRST. Just bafora his stern went
under, his pet broke clear and his alarmed report
reached the Coast Guard. Sieilarly, among its
many firats, the NAUTILUS (S5SN 571) had been
viotim of the firat netting of an SSN while on a
record setting speed run from Key West to New
London., As I remesber, the Iinoredulous CAPT
Wilkinson lavishly entertained the trawler skipper
to steady his perves,

About a year later in SEANCLF (83N 575) in

the North Atlantis, I was headad south at moderate
spaed and made sonar contact on & trawler headed
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north. Periacops observation confilrmed asonar's
classification. We wers about a mile off the
trawler's track and 5 miles ahead. I could aee
shapes hanging from his mast and wished I wera'nt
a0 ignorant of thelir meaning. Intuition made me
revarse ocourse to parallel his and conduct &8 fur-
ther asonar search of the area. So I essed over
for a closar look and found a duplicate of the
firat trawler and on the same ocoursa, Closar
absapvation of the second seemad to ahow that tha
two were towing between them a net about 5 MILES
LOND in whioh SEAWOLF had almoat basn caught.

I've often wondered how many 53N's have besan
netted over the last 30 years.

Though at the time I recommended that =&
handbook on the fishing industry be prepared for
558 CO'sy; I didn't insist on a atudy and don't
know whether anyone else has felt that such
information ia neceasary.

Inatead of thinking sbout how an S53H"a CO can
avoid being caught in fishing nets, let's think
about how to uase nekts to cateh and even possibly
destroy 33Ns. Firat, each patioo of our alliance
has hundreds of surface oraft and expert crews to
haul neta through the sea -- both high seas and
inshore., In most areas, there are fish trapa
which are essentially fixed unmanned pets. The
great human effort which has been expended in
netting fish has produced a great variety of nets
and tows. There should be general theorids of

netting - interrelating such wariables as
materials, mesh-size,; strangth, denaity, hydraulic
resistance, length, depth control, ocosk,

afficisncy, =speed of tow, wvibraticn effecta and
rECOVEry.

It seems logical that sz a start toward
developing this technigue f[or ASW., 28 group of
officers, analysts and engineers should cover the
above and then procesd into the following areas:

b6



fixed vs mobile nets

surface towed va submarine towed nets

submarine covertly moored [ixed nets

gir dropped moored and fixed neta

double net=towlng vessels

inshore va deep sea netting

uaing meshea large enough to pasa whalea

but not SSHa

RFV towed nets

= gommunicating detections to A/C; satel=-
lites, other SSHa

= how to prevent an S5N backout or other sa-
CApE measure

= how to engull 55N and engage its screws

- :nuthtu drag & high speed 38N down to erush

ep

Once suoh studies have been done thers ahould
be inforpation on which a strategic plan could be
developed toward which research and developmant
programs can be mounted and funding acquired,

It seems to me that the NAVY and poaaibly
DARPA should now proceed briskly on thia concept.
Tha 0,5, HNavy Submarine Forcs should keep eclose
track of developments and think of how to cope
with similar approaches on the potential enemy's
aide,

CAPT R. B. Lening, USH({Ret.)

YOICE LANGUAGE=-CODE TRANSLATOR COMPUTER

Tha veriocus strategies now being propounded
for nuolear attack submarines will push them
forward as far as they can go to achieve ASW and
other objectives. The further they go the mpore
likely they will run into enemy coordinated
oparations againat thes by not only submarines but
surface and air units as wall,

These ocordinated enemy operations will

requirs oommunicationa asong their coordinating
unita. The asimpleat of auch communications are by
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plain language voice in languages few Apericana
would understand. To intercept such foreign talk
could be vitally isportant to our submariners in
battle; but only il such communications are at
leaat partially understood. The "talk®™ could be
in any of the many languages used in the Soviet
empire and Warsaw Pact WNations, And 1t is
unlikely that we will have hupan tranzlators
aboard, Eneey communications could be by
underwater sound ohanpnela or by various radio
frequenciea, Or it could be by digital code of
some sort,

There are now computer programs capable of
receiving digitalired spoken words and translating
them into written words. There are computera
which ecan translate from one language to another.
And this can include coded language. Such
computers are dropping 4in price &t an amazing
rate. Soon optical and solid-atate disecs ecan
contain billions of bites of information storage
which is rapidly available on request.

It is precommended that each tactical com=
mander bes equipped with & computer which ocan
receive any Iintercepted voice commundication or
coda and translate it to English on a soresn and
on a printer. A date time group and bearing of
the tranamission and other pertinment information
oould be persanently stored for further tactical
or orypto analysis. The language used in tranala-
tion should be selectable, even if only by trial
and arror.

The terminal readout should be icsediately
available to the €0 even 4if some parta are
screened by expert ocomsunicators. Also; these
tranalations of enemy volce communications should
be made avallable to all tactical commanders, not
Juat 33H CO0's.

Poasibly, the computer envisioned here would
be of such pover that it could also satisfy the
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growing awareness of the meed for ocomputer-stored
tactical doctrins.

Many of our potentisl enemies speak our
language but few of us speak theirs. This aystem
would thus partislly repove this disadvantage. It
might also prevent the enemy from using the moat
advantageous kind of real-time tactical communi-
gation == volces in his native tongue.

One feels wvery stupid and mystified whan
listening in on foreign language communications
CAPT R. B. Laning, U3H(Ret.)

SUEMARINE AUTOHMATION

A very stipulating and excellent dialogue has
been initiated in THE SUBMARINE REVIEW on the
topic of submarine automation. The firat article
by John 5. Leonard appeared in the April 1987
issue. Mr. Leonard felt that sutomation in subma-
rines was long overdue and well behipnd tha powar
Burva. In the October 1987 4issue, LT Hark
Gorenflo rebutted Mr. Leonard's poaition. This
was followed by & series of open-ended guestionsa
by VADM Jon Boyes who aeemed to lean towards the
paed for more automation and referenced  his
earlier artiecles on "Flying the ALBACORE® in ths
April 1987 issus, Without further summary, my
intention is to continue the dialogue with my
experience with an automated submarine control
system,

In the late Spring of 1977, U335 LOS ANGELES
(558 688) deployed to the Mediterranean with an
putopated ship control aystem. To =y knowledge,
spacific ayatem teating, evalustion and training
haed been minimal, However, through the afforts of
our Ops/Hav Officer, the system was atudied and
put to use.
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The autopated control system nllowed for the
input and adjustment of course, depth, Eurning-
rate limits, depth-rate (change in depth) limits
end & band width for thess parasetera. For
example; for periscope depth: an appropriate depth
would be set with a nearrow band like «+/= 1 foot
and a relatively high depth-rate would ba allowed.
When the OOD gave the order to proocesd Gto
periscops depth, the execution buttom put the
order into action. The aship responded with
precision, didn't broach and didn't hang up below
the surface. Once at periscope depths the 1 foot
band was meticuloualy maintained.

The basic conclusions I would draw relative
te ayatem perforsance are identical to thosa
atated by VADM Boyes in "Flying the ALBACCRE.®
The autosated asystea outperformed the human
counterparts in every area at all times.

Thera were asome lesaons to be learned from
our experlence, After operating in fully automa-
tie ocontrol for a period of time, it was found
that the helmsmpen and planesmén had loat the
skills neceasary to oontrol the ship, even though
these watches had béen continuously manned during
automatic ocontrol. While it only toock a short
period for thea to regain their proficiency, Gthis
loss of s8kill remained an unsatiafactory by-
product. We next tried operating the system in an
aided pode, The alded mode simply showed the
cperatora where the system would put the control
surfaces 1if functioning. The operators had Gto
position them normally. The aided mode gquickly
became an exercise in following the copputer.
Again prolficlency fell off. Finally: we began
operating without the system. Ify during the
first 5 hours of & wetch the helmsman and
planesmen proficlency was good, then the last hour
of the watch was in aptomatic contrel. How there
was incentive lor the ship control party to
maintain and demonstrate proficiemcy on every
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watoh.

A significant advantege of the automated
system, one that VADM Boyes mentioned briefly,
pertaina to its effect on sound quieting. Parti-
aularly at high apeads; control surface motion can
genarate poise and cavitation. The use of an
automated control system, however, keeps motion to
& minisum, particularly when & wide control band
is permitted. This translates to a lower hydrau-
lio fluid usage and less noise from the hydraulie
powar plant,

Any submariner could list many examples whon
employment of an automated system would be useful,
if not essential. The error=free transition to
periscope depth ia one example. Consider anothor
situation. A minor case of food poisoning leaves
half the crew sick and in bed for a few daya. A
skeleton watch section ia used to cover the duty
on & port @and starboard basis == to pull the
submarine through. An automated system manned by
a single cperator would be ideally suited for that
situation.

After the Hediterranean deployment, US33 LOS
ANGELES went 4into PSA and the system was
disconnected, although it remained onboard. I
currantly do not know to what extent later 686-
Claaa hulls or TRIDENTs have an sutomated ayatem
== but If nots 1t is long overdue. While I
disegrea with the revolutionary manning acheme
proposed by Mr. Leopard, an automated ocontrol
gystem has a place on the submarines of today. In
fact, If we are pot providing the subparine
companding officer with this valuable tool, we are
unnecessarily limiting his ability for precise
ship controls particularly when the ability to
fight his ship may depend on it,

Een Hart
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[Ed, Wote: The development of laser communications
with submarines ia getting inoreased emphasis as
submarines realize their oapability for Jjoint
oparations with surface and air unlts. The
requiremant for real=time communications lovolving
large volumesa of inforpation, places a presulm on
thia peans of comminications == I asuccesafully
pade oparational. The inforpation on lasers
inoluded here is taken from a paper developed by
Dr, David Friewald of the General Dynamics Laser
Systems Laboratory, San Diege.]

The right oolor for satellite or aircralft
lasar coossunications through aseawater to &
subparing, depends upon the laser beam'a
penetration of seawater and having a very narrow
bend filter/receiver on the submarine so as to
beve a high signal to nolse ratio.

The transmitter, eooording to Figure 1,
should best transmit & blue light with an
approximate wave length of 4590 Angstroms. Thia
sort of beam, es showns 18 least absorbed by
seawater and should arrive at @ deep submarine
with asufficient Iintensity to oconvey to the
suvbparine's receiver a conaiderable amount of
information in & very short periocd of time.

two main transmitters which produce about
4600 A~ light beams are the Xe/CI Haman gas laser
which produces a blue beam of 5593 A°, and the
Hd:¥AG doubled solid ntltg laser which produces a
blues=green beam at 5320 A .

The receivera on submarinea are either thea
CaARF (Ceaium atomic resonance rilbgrl which
acoepta only & DArrow gand {10 milli A") of blum,
cantared at 8593 A, or Ehl tuned quartzs
filter/receiver fEr tha 5320 A~ beam which acceptas
g beam about 1 A wide == about 100 times wider
than the Cesium filter/receiver. Howavaer,. such
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factors as atmoapherie scattering, wvarliations in
ssawater, eato., mnake the blue Raman gas-=laser at
least 30 timas better than the aslid-atate bluoe
green laser and about 100 times better on the

average.

The present satellite laser commenication
program 13 ocopsequently baselined for the Raman
gas laser transmitter and the Cesiuvm filter forp
the submarine recelver. Thisz =&llows for
transsission of a blue laser beam at the general
area where o submarine might be and the sub can
pick up the transmitted communications in real
time.

It is desireble te have different colora for
the up and down linka, and significantly; only one
kind of laser beam receiver is needed per
subparine.
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A BLUE-LIGHT (4590A") LASER SYSTEM
IS BEST FOR TALKING THROUGH SEAWATER

[HFRARDS TISIME  LTRAVIGLIT
T T lllllllq T
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SPACE/AIR-TO-SUBMARINE LASER
OMMUNICATIONS

Tha Etransalitisr laser beam propagetes
moat of the way Before hitting cloade.

The basm la partly scattersd amd re=-
flected by clowds., apd pactly tTane=
sitted thru flouds o tha ocesn'm Surs
faca.

Ssas "blosalng® them securs la the sea-
water with.soattering clome te the re=
eslvar,

Sunlight hoa & similar srperience.

The subssrine’s cecelver sass about o
S0 signal, snd 500 suniight (soles),

dith & parrow bend filter on Tecelver,
the slgnsl-to-ooles ratle Ls high.

The down=lisk cam be centinucas frow
high arbit satallites &nd in ceal tioe,
glving sm unscheduled commenicaticos
capablllity.

G;ﬂ" TRANSWITTER
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SUBMARINE-TO-SPACE/AIR LASER
UP-LINK COMMUNICATIONS

The tranasitted slgnal beam 13 scatbared
by ssawater befors even sobering tod at=
mosphare. Tha deepar the sub the serae
blooming.

The aignal la additicnally scattered and
parkly reflected by clouda. Thua only a
small part of the algmal reaches the
rogaiver,

In addition, reflected sunlight alsa
reaghes tha recalver. The recalver saea
about G0f sunlight and 108 signal.
Hamcs tha aignal-to-nolsa raktio fa low
cospared to tha down=11ink.

The up=1link laser beas fights usnattenda=
ted sunlights while tha recelver in the
adraraft must be pointed at tha sub to
work at all. Thus all op=1links sust be
sobsduled apd the sub guat ba shallow,
Uas of the up-link poses & threat Lo tha
submarine's ssourity.
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A BIT OF HISTORY

Joa Purse)l writes: "With 18,000 ton, &25
foot TRIDENTs poiting holes in the coean, I often
recall COMSUBLANT Freddy Warder's memorsndum when
I 8till hesr thess submarinea referred to as
Thoats.®

6 September 1958

Do you drive a "Tin Lizzie?® Whathar you own
the latest, aspartest, moat "ultra® car on the
road, or an older, "practical and depandable®™ ona,
you would probably bear a bit of resantmant
egainst anyone calling your "pride and Joy™ a "Tin
Lizzie.® The term was at ona time in rather
common usage when referring to Henry Ford'a early
4295 models.

Az you have guessed, there is a parallel
bara, I bava been carrying on & campaign to stop
pecple from oalling our submarines "boats.™ I
have bean in this cutfit long enough to realize
that I could put out directives until I am blue in
the face and still not stop people from saying
"hoat.® It is alpoat like legislating esgainst
someone talking with a southern drawl or a midweat
twang., We talk this way through years of habit.
We say "boat"™ also from wyeara of habit. As
you know the term is derived from the name of our
early submarines, "torpedo boata.®™ Thess waras
elepantary small oraft that were Ainpocapabls of
sustained oparations at sea, It was a feat to
gurfaca them after diving. They could be holisted
from the watar by ocranes on the dock or aboard
otger ships, thereby meeting the definition of
"boet.® Thesa sarly torpedo boata ere & far ory
from the fine submaripes you cperate today. It is
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my personal feeling thet the submarine is the most
feared and respected combatant in the world.

I certainly realize that mosat of our men use
the terma "boat™ without amy inference of
degradation or belittling. But wunfortunately
people outside our service do not underatand that
wé o0all our submarines "boata™ more as a nicknase
than with genuine pride. Moast people know that a
boat is something less than a aubmarine. It 1ia
theraffore inferred that since we operate a flaat
of boats we are small potatoes and not deserving
the designation of being on the firat team, I
know that thia feeling many times colors the
thinking of highly-placed persons -- sometlimes
posaibly to the disadvantage of fthe submaripe
force,

I roqgueat that you, your officers and craw,
refar to ocur aubmarinesa as "submarinesa®™ but not aa
"hoats.,” If wae set the example by sapoken and
written word, I believe that we will i1in time
educate the pest of the Navy and the civilian
populace.

F. B. Warder

SUBHARINE B&D PROGRAMI

I have read, with great intereat and diamay,
the Editor's comments 4in the Janvary 1988
SUBMARINE REVIEW concerning the Navy'as submarine
R&D programs and I take exception to his attack on
the developmental decizion te build the pext
generation of submarines with a aingle hull.

We know Jjust bow difficult it has been to get
the SEANOLF project moving. In the current
austere budget environment helding on to  that
project will be extracpdinarily difficulk, Every
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swipe at that plan will aid those opponentsz of the
submarine force in achieving & delay in the
delivery of the SEAWOLF.

Prawing froe oy comsand experience I ocan
confirm the ourrent sustained ocapability of the
6B8 clasa submarine well into tha 1990's, How=
ever, the SEAWOLF must come on line as scheduled.
Any motion put in place to re-think or re-justify
the SEAWOLF construotion will significantly hazard
the delivery of & wall planned and supremaly
capable warship.

I have read THE SUBMARINE REVIEW from its
inception. I was under the impression that one of
the goals of the Submarine League has besen to work
with and support the Submarine Force within the
limits of the charter. In that context I do not
underatand the Editor's stand in support of those
on the "Hill™ who have a "better idea.™ I only
hope that this editorial doea not give any of
those congresaional staffers food for thought in
that they might aggresaively re-attack the SSH-21
design.

T have & better ideal I aubmit that the
Submarine League must provide 1008 support backing
the decision to build SEAWOLF now, &s deaigned,

CDR R. E. FRICK, USH

[President's comment -- The HSL Directora,
speaking for the great sajority of NSL members,
whole heartedly support the EERWOLF concept design
and construction program. However, in so dolng,
the SUBMARINE REVIEW must remain as & f[orum for
ideas and discussion to help focus submarine
issues. The following letter from Admiral Long to
Congreasman Hunter Cirmly atates the NSL position
on SEAWOLF. ]
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14 April, 1988

Tha Honorable Duncan Hunter
United States House of Rapresantatives
Washington, DC 20515

Dear Representative Hunter

The NKeval GSubmarins Leageue is an orgenization
principally comprised of U.5. Navy motive duoty and
retired submarine officers and individuals of thea
oivilian eand business communities interested in
the sobmarine asrvica.

The Heval Submarine League was formed to
accomplish the followlng:

8. Epcourage putual undarstanding and a close
working relationship between American Society and
those DOpited States Covernsant segments respon-
sible for the acquilsition and amployment of sub-
marines,

b. Toe promote greater liaison and communioa=
tiona among the military: academic and busineas
communities on issuea concerning United Statea
submarines, and,

[ To provide a forum whereln the views and
percaptiona of the mesbarshlip can be focuased and
axamined.

The HSL publishes & quarterly preofessional maga-
gine to provide information in support of the
above objectivea. The articlea in THE SUBMARINE
REVIEW necessarily express the various viewa and
perceptions of the individvual awuthors and are
published in an eaffert to encourage an open
dialogus of submarine matters. This dialogue is
felt to be a conastructive element in the overall
effort to help maintain the aupariority of the
U.5. Havy Submarine Sarvice.

The HNSL is not chartered as a lobbying organiza-
tion and therefore refrains from expressing views
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unlesa aspacifically asked and a degree of exper=
tiass can ba eostablisbed to make our wviews
creditable.

Notwithatanding the above, the HSL Directora and I
firmly believe the N3L membership desire to state
their strong support for the S5H=21 design and for
the production of the 35N-21 submarine itself.
Theae vlews have been discussed and reinforced at
various mestings and syeposis of the Leagus. Hany
of our members are guite kpowlegeable of the
threat, others are axperts in various racets of
design and production. The integration process
pursued by the Navy whioch resulted in the SSH-21
design has been professional in approach and
realistic in product. I balieva the 33H-21, as
prasantad to tha Congress, is NECEssarY .
achievable, demponatrable, and sore important, is
responaive to the emerging improvesents observed
in the Soviet submarine force.

In summary, the NSL Directors and Membera are
plaased to epdorse apnd recommend the 33H-21
submarine program as presented to you, This
leattar is writtem in response to a question wou
asked during s Congressional hearing which asked
the poaition of the NSL wvis-a-vis tha 3S5N=21
subparine program.

Sincerely
/a/ R. L. J. Long

Admiral, USH(Ret.)
Chairman of the Board, HEL

Copy to: Chairpan C. E. Bennett
Sea Powver Bubcommitbtes, HASC
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JANUARX'S EDITORIAL

Juat read the January issue of THE SUBMARINE
REVIEW; and have congratulations for ancther fine
Job, The editorial is a luodd exposition of the
situation apd a cultivated way of 1lluminating the
need to help.

John Leonard's letter on Frank Lynch was
welcome —— &pd a fitting complement to  the
editorial. Mo tunnel vision in Frank's thinking.

Henry Payne's paper on hydrodynamics is an
excellent tutoriml for all submariners. More Gto
aoma

The REVIEW has & creative and thinking sourae
of awthora 1in the submarine cosmunity, and ia
doing a great job in turning them onl

Charlies Bishop

HEW IDEAST

It has been my hope in writing for the REVIEW
to sesd the community with ideas of poassible use
and to impodte more contributiona from younger
people closer to the real action. I think thera
has been & fine increase in such contributions and
hope the trend will continue. As I use up my
ideas of relevance I hope to be replaced
thoroughly.

There 4ia puch remaining for the LEAGDE to
cover and to do, Much credit is due you people at
the top for what you have accompliahed.

Pick Laning
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IEE MK 168 TORFEDO

I was doing some research in Wesatinghouse
torpedo history since this i1a our 50th year in
Defense work, and found a couple of thinga of
interest.

Westinghouse astarted on ME 18a in early '§2
and delivered the first copies of the MK 18 in
July. Production quantities came off the line in
early '43 going to 800/month by December 1944,
along with 50 or more MK 28's/month.

A single torpedo was pald for by check to the
0.8. Treasury in the amount of #$6,3301

The letter from the Chief of the Bureau of
Ordnance is but one of many which he asent to
"gxhort the troops.”™ I found two ME 18's I had
fired in one of his lettars of 1945,

®To: The Men and Women of the Waatinghousa
Electric & Hanufacturing Company

Weatinghouse torpedoes have scored
again. In recent action in tha Paoclfic,
Mark 18 torpedoes Noa. 54036, 54199 and
54188 hit and sank a 5,700 ton Jap
freighter; torpedo No., 53557 sank a 1,000
ton cargo veasssl; torpedoea Noas. 52282 and
54108 hit and set afire a 5,000 ton
freighter; and Noa. 53950 and 53959 hit and
damaged a 5,500 ton freighter.

Thus do Mark 18's continue to play
their important part in the all-out effort
to deastroy Japanese ahipping in the
hniriulil H-m" ﬂ-- FI HIIHIIr JI‘-- ﬂﬂ"-'
M. D. Rindakopf
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A HEALTHY EXCHANGE OF VIEWS

ds a naval historian in Vietnam, I too often
cbhsarved the atretching of history, the dresaing
up of what happened, in order to enhance cne's own
perscnal record or, parochially, one's service.

We were losing the war in subtle ways. In
1970 and 1971 you wouldn't kmow it from the sit=
reps, The dream war [loated on those dispatches.
Feality was alsewhere.

My conoclusion is that critical analysis =
that may appear negative in suggesting ways thinga
are lasa than perfect =— is necessary to win.
Service enhancement may not be the only "good;®
defending one's country may be n "hetter.®

The sastyle of the SUBMARINE REVIEW is a cane
in point; a healthy exchange of views ia stimulat-
ing, hence readable, eapecially in ocontroveray,
and creates the kinds of reconsiderations neces-
pary to keep the gquestions opan. HReadiness before
some big war has got to be a higher priority than
gkin burns acorued in 2 heated debate. Let's
argue it out, but do it in ths REVIEW. The caseé
is easily sade for relevant dialogue == in the
open for all.

In an age when we don't hold all the cards
againat the "enemy,™ open discussion has got to
goptinpue to be one of our long suita. Let's not
disarm ocurselves by dousing tha fires of
pontroveray.

Eaap writing the hot=headed letters to Lthe
Editor., That 48 a moat patriotic way to help
pubmarines and sour country.

Ironweed
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AN _THE NEWS

o The Havy Times of 9 May, 1988, reports
on the battery explosion sustained by the BONEFISH
on 24 April, 160 miles off Cape Canaveral. Three
of the crew diled as fire raged in the battery
compartpent and smoke filled the 29-year-old
diesel submarine. BONEFISH: like the ALBACCRE, is
opne of the four ressining conventional submarines
in the Suvbmarine Force. The stricken sub was
towed back to her hose port of Charleston, S.C.
"Sailors from the BONEFISH", according to the
Charleaton Newa Courder. "attributed the explosion
and fire to & leaky valve that lebt sea water run
inte tha submarinse and asap 1into tha battery
compartment.® The survivors were tranaferred from
the main deck of tha BONEFISH to the eaircraft
carrisr EENNEDY by helo, and to the frigate CARR
by motor whalaboat.

o VADH Lawson (Red) Ramage, =2s the oldest
qualified submariner; out the birthday cake at
Washington's Submarine Birthday Ball on April
12th. He waa then specially honored by VADH Bruce
DeMars for his exploits leading to his award of
the Congressional Hedal of Honor. Hia citation
noted that as CO of PARCHE in an attack on a
Japanese convoy July 31, 1944, "he penetrated the
acreen of & heavily eacorted comnvoy —— delivered a
erippling stern ahot into & frelghter -- then with
bow and atern torpedoes he sank the leading tanker
and demeged the secomd one. With shellfire
passing overhead, he atruck again, oainking a
transport. He then calmly ordered his men below.
Avoiding & ram by & fast transports he launched
three torpedoss in down-the-throat shots a2t =&
transport dead ahead, scoring & killing hit as &
climax to 46 miputes of violent sction with the
PARCHE."

e In the PROCEEDINGS/Navsl Review 1988.

Herman Friedman discussed three new asall subza-
rins propulsion systems -- fuel cells, closed
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gycle engines and a small nuclear-reactor SSn o
ralieve "the leitering lead on tha battery.?
Friedpan says of the latter, "Canada might find
the 5Sn attractive because a submarine so equipped
could cruise (albeit at very low speed) under the
iece for & protracted pericd.® Fer the ssocond
alterpative, relative to the Stirling engine being
pushed by Kockums of Sweden, he says, "Earlier
closed oyole engines were intended to provide dash
pewers 80 they were relatively large and used
large volupes of fuel and oxidant. EKockum's ays-
tem is the opposite — B Bmall engine allowa the
submarine to loiter without exhausting its battery
or giving awey its position by snorkeling."™

o Relative to the firat alternative liated
above, SUBNOTES., April 1988 saya that a Weat
German test submarine, the 0-1 of 450 tons has
been Moonverted to accommodate a fuel cell power
system.® Sea trials on this submparina propulaion
system will copmence soon. "With the fuel oell
providing direct current from the oxygen-hydrogen
chemical reactor, aubmerines will be sble to
approach the endurance of nuclear submarines but
at a ouch reduced coast when the concept iz fully
daveloped.®

o SUBNOTES, April 1988 also notea that the
Boviet CHARLIE-class misaile-carrying SSH leased
to India, will be for training only. Thia
is evidently in preparation for the amle of four
SIERRA-olass submarines to Indis, atarting in
1991, An update in SUBNOTES of 0.3. Subsarine
Force "itema™ lists: ™Today's 00.5. Navy submarine
forces acoount for 383 of the Navy's combatant
ships, 20% of the budget and 10% of its parsonnel,
There are 98 5SNs in service. About 75% are
highly quiet 688 and 63T submarines, Twenty-one
submparines are ocurrently equipped with TOMAHAWES,
About T5% will ba certified for thia weapon ayatem
by 1991, The SEA LANCE ASH standoff Mg 50
torpedo, misaile-carried weapon is acheduled for
firat teat flight in July 1989."
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o Jape's Defense Weekly of 22 January,
shows a photograph of the anechole tiles sttached
to the hulls of Britiash SWIFTSORE-clasa S3Na.
The SWIFTSURE clasa are already noted as being
among the quieteat S3Na in the world and therefore
the newly fitted tiles can only enhance Etheir
affectivenaas, #Scurcea™ indicate that HMS
SUPERE "wes pitted against two U.5. Navy STURGEOH-
olass SSNs in what is described as a simulated
attack under the polar asas, According to the
sources, SUPERE was not detected once throughout
the exercise, even when the Americans went on
active sonar, " In tha aama edition of
Jdane's Defenpe Weekly, Admiral of tha Fleet, H. I.
Spirnov, it is noted, says that "although 375,000
{3=yvear) conscripta in the Soviet Navy should have
mastered Russian by the time they leava achool,
thiz is not s¢ in prectice.®

a dane's Defense Heekly of 13 Pebruary
notea that Teiwan commissioned the SEA DRAGON --
its first submarine in 15 years. And that a
second; the SEA TIGER will commission later this
year, These submerines are based on the Royal
Hetherlanda Havy's SWARDVIS-class, "but Taiwanese
boats have four high freguency sonar-intercept
arrays mounted on the bow-casing as the prominent
distinguishing feature.®

o HAVY-NEWS & Underses Technology of 28
March says that the Defense Advanced Research
Project Agency (DARPA) "will receive $114 million
in FY 1989 to continue the advanced research
progres eatablished by Congresa last year.® Tha
language in the defense authorization bill "stipu-
lated that the $174 million can be used only for
basic research, exploratory development and
advanced technology development of hall,
mechanical and electrical aystema for submarines.

o HAVY HEWS & Undersea Teohnology of 28

March; reporta that the Howvse Armed Services
research and development subcopmdttese, believing
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that the small M5S0 torpado "doas not pack enocugh
punch to siok Soviet submarines®, is directing
DARFA to aspend #$10 million in FY "89 "for a
pregram  te develop an advanced lightwelight
torpede.™ The new torpedo should: ®use the latest
technology in high-speed, high-density integrated
eircuits; ba e&ble to penetrate apnd deliver
worthwhile ippect payload; be silent enough to mot
Eive away the ship or alrereft that launched 1t;
use innovative guldance, power &nd control
technologies which will result in a large payload-
to-weight ratio; incorporate revolutionary
technologies; and be cepable of integration with
existing programs; locking at advanced warhead
concepts and new homing techniques.®

o In the April 11 issue of NAYY MEKS &
s RADM Richard Macke, Commander

Inderaes Technology

of the Naval Space Command, sald that using state-
of=-the-art technology, subparines could launch
anti-satellite weapons as large as TOMAHAWE from
their vertical lasunch tubea -—— and "take out enemy
ccean survelllance satellites that can target 0.8,
Havyy ships et 28a." Macke sees Navy sea-based
anti-satellite weapons as usable from three-fifths
of the Earth's surface -- the oceans of the world
== and a good "adjunct to a national ASAT capabil-
ity.™

o An article by Senator Dan Quayle in the
Jourpal of Defense & Diclomacy, discusses, 1in
part, the role of submarines using conventional
land-attack oruise missiles —— SLCMs. Using these
missiles: "Some land attack missions; in fackt, may
pot absclubely require a carrier. In the caas of
Libya, 4if we had had encugh conventionally-armed
land-attack o¢ruise misailes of the right range,
with the right targeting information; we might not
have neecded a8 many sanned aircraft — and con-
colivably nope at ell. Subparines will be critical
to enable us to get safely within range of targets
auch as Backfire bomber bases and key air defense
complexes,® The latter thought, Sepnator OQuayle
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feslss 1is because "it may be neceasary for the
Havy to oonsider attacking Soviet naval bases,
simply to maintain an adequate level of aip
defanse for our fleet.®

o Jbe Washipgton Fost of 3 March had an
article by Oeorge Wilson telling of the HNavy's
SEAL force having 15 minl-submarines "for soeaking
in and out of unfriendly places.® Thore are two=
and six-pan versiona of the minisub -- with aspesds
up to 6 knota. The two-man sub is a wet wveraion
with 4ts orew wearing scuba gear, The aix-man
sub is dry inaide. These minisuba "ara carried in
gcompartmentas atop large nuclear-powered aubma=
rines,® 1like the converted SSBN, JOHN HARSHALL.
General James J. Lindsay, commander of the 0.5,
Special Operations Command says theas minisuba
Fzan plant a magnetic bomb on the bottom of an
unsuspescting ship in a harbor and aneak SEALS, or
other commandoa, onto hoatile beaches for counter
terroriat missions,™

o HAVY-HEWS & Underses Techpology of 2
May, describes the amendment to the FY '89 defensa
autborization bill; dintroduced by Representative
Robert Torricelli, which would initiate & program
"to encourage 0.3, shipyards to construct comba-
tant veasels including dieaal submarines for
nations allied to, or friendly with, the United
Stetes." Torricelll notes that his apendment 1=
BSpecifically aimed at promoting diesel asubmarine
conatruction becauss the Havy has intimidated [.5.
shipyardas into not building these shipa.® (Iarasl
and Egypt have been forced to wase U.5. military
asaiatance funds to build subsa 4in Holland and
Germany). Torricelli mnotes that although hia
district bhaa no shipyarda; =28 a sember of the
Foreign Affaira Committee he ia "troubled by our
voting military assistance funda to other
countriea® (which ecould be spent in the Onited
Statea). Torricelli adda; ™No one ia goling to
propoae that we go back to building diesel subeca=
rinea for the United Statea Navy. That debate

T0



was settled years ago. That is a senseless
concern on the part of the Navy."™ But that, "the
Havy is exhibiting 4its past perancia apnd is
fighting the apendment. The Navy should share our
concern that we have been reduced to two shipyards
that can conatruct submarines. I see this as =&
way to creete s mobilizetion capebility for =
national esmergency.® Although the shipbuilding
industry is sware of Torricelli's amendment: he
notes thet "Privete companies do not want to
express an interest in this for Fear of pretribu-
tion from the Havy."

o Admiral Carl Trost, the Chief of Haval
Operations, in an article in the
Jourpal of T March, tells of Soviet lesader
Gorbachev'a initiative to create northern "zones
of peace™ aa part of "a peace offenaive.™ Admiral
Troat sees this proposal as a means to possibly
updersine NATO's succeaaful deterrent atrategy for
Horthern Europe. He feels that the curtailing of
military aeotivity (eliminating naval and air
presance) 1in the Baltic, North, Norvegian and
Greenland Seas has widespread appeal in Weatern
Europe. But European leadera have expressad
concern that any such maritime sccord would work
to the adventage of the Soviets. "Aequiescence to
the Soviet proposal.” Adeiral Trost notess "would
sacrifice one of the West's greatest competitive
atrengtha. NATD abeolutely requires vae of the
high seas and international air space for rein-
forcement and sustainpent. The Sovieta; deeply
cencarned about our effective forward atrategy,
seek to obvlate it through negotiationa.™ If
Gorbachev's "zones of peace®™ ipnditiative succeeds,
Fatability will be reduced and our ability ¢to
deter Soviet sggression in Euprope will be
degraded,®

o The Nayval War College Review, Spring
1988, describes the BSoviet's Naval Spetsnaz
forces. "Each of the four naval Spetanaz brigades
would fileld approximately 100 small, five to
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twelve-pan teams in wartime. They moat l1ikely
would be infiltrated to their target locations
pricr to the initiation of hoatilities, |Mini-
submarines (manned by Spetsnaz members) would be
transported to thelr target area on conventional
submarines or surface vaessels, The priority naval
Spetsnaz wartise mission is the destruction or
neutralization of enemy seaborne puclear delivery
papabilities &and support faecilities, Their
targeta wounld be 0.3., French and British SSBHa,
sega=laupoched eruise missile platforms:, our subasa-
rine bases, nuclear weapons storage facilities and
asaociated command and control nodes. The person=
nel manning the Spetsnar brigades are extresely
reliables well trained and highly sotivabted. Thay
are divided into teams of assasaina, oombat swis-
pers, paratroops and mind submarine orews for
operational esployment. As the Soviet HNavy
continues to grow into a blue-ocean power, the
potentisl military leverage provided by its naval
specigl operations forces @may substantially
increass. ™

o  Hatiopal Defense, April 1988, notes that
BBrazil has confirmed ita plan to develop &
nuclear submarine of indigencus design. The
estimated price tag for development and construc-
tion of the lead vessel would be around ten times
the funding spent sc far on the program, South
Africa hes also begun to develop subparines of
indigenous deaign -- but of the diessl-electric

type."

© Ihe Daily Press. 13 March, reports that
according to RADH William Studeman, testifying
before the House Armed Services seapower aub-
ocommittes,; the Sovieta have atopped sending YANKEE
S5BNs to patrol off the Atlantic coast of the 0.5,
and are diverting them to European watera inatead
== to compensate for the loss of land-based 353-20
puclear, intermediate-range misailes targeted
ggainst Europs which will be eliminated under

T2



terms of the pew arms control agreement between
the U.5. and the Soviet Union.

a MAVY NEWS & Undersea Techpology of 21
Harch: in an article by Frank Elliott, diacuases
the speed of the Soviet's new ARULA-class subma-
rina, The AEULA appeara to bé a scaled-up ALFA
which makea at Jleast 52 knots, some analysts
belleve. They feel that "given the same technol-
ogy that the ALFA demonstrated 20 years agos At
{the AKULA) is definitely a 40-knot submarine."

o Aviation Week & Space Technology/Harch
21, 1988, notes that the Soviets renewed their
claim "lant week™ that they have a means to detect
and will werify deployed nuclear-arped sea-
launched cruise miasiles on submarines and would
demponstrate this capability %o the 0.5, == without
an on=vassel inapection. Secretary of Defense
Prank Carlucecl agreed Gto examine any Soviet
verification propoaals, "but volced doubt that a
opne=time experiment ocould demonstrate foolprool
reliability."™

] Havy Tiges of 4 April reports that the
House Armed Services Committee liked what they'we
seen about the TRIDENT II ballistic missile. mor
all the atrateglc weapons programs we have looked
at;"™ Representative Lee Aspin maid, "I would give
this one the highest marks.® Aspin noted that "it
iz ipportant teo highlight weapon system succesas
atories because the fallures are so well
publicized. Il you don't report the successes, it
gives the inaccurate impression that none of Lthe
atuff works.® The firat TRIDENT IIa are acheduled
to be sent to the fleet in December 1989.

o Copmander Joe McbGrievy, USN(Ret.), past
pnational president of the SubVets of World War II,
reported on the cerepony rededicating a refur-
bished Memorial to the submarines and submariners
lost in WW II, 2t the Pearl Harbor Submarine Base.
Joe; a3 one of a 3=pan ad hoc committee, put the
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Memorial back inte firat eleas condition, and
ensured that the names on the plagues were ak
least ®99.9E" @mccurats, Over 300 attended tha
CEremony.

0 A news release from (SD'68 annocunces
that Captaln Roger Vepablea, HRoy¥al Navy will be
Keynote and DBanquet Speaker at the Under Seas
Defense "85 Exposition & Conference, to be held in
san Diego 3=-6 Ootober 1088, CAPT Venablea ia
presently Captain (S/M), First Submaripe Squadron
at HMS DOLPHIN, Oosport, UK. His command includes
ten submarines and the Royal WNavy Submarine
Sohools which Aincludes the "Perisher Course" for
future submarine CO'a. He has served in subma-
rines since 1956, has held two commands, including
C0, HMS RESOLUTION (SSBEM). ©He slso has been
British Maval Attache in Bonn, We=st Oermany. His
keynote address will stresa the I1sportance of
allied cooperation in meating the ASW challenge.

This is the second annual Under Seas Defenas
expo and conference. For exhibits and attendance
information, pleaas contact USD'E8 at P.0. Box
368, Spring Valley, CA 92077. Tel: (619) h65-
2262. Tix: 530111.

035 CLAMAGORE (55-343) REUNION

USS CLAMAGORE Veteran's Associastion will be
holding their 5th Reunion on October 28-30, 1988,
in Charleston, SC., at Paktriot Point Naval and
Maritime Mussum. For inforsation, please contact:

Faul Wm. Oratad or Charles D. Baass

30 Surrey Lane 560 Cypreas Lane
HNorwich: CT 06460 8t. Marys, GA 31558
(203) 889-4750 (912) BA2-3589
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T RATED HTISUBHARTNE EFARE AND N STRATED:
by Tom Stefanick; Institute for Defense and Disar=
mament Studies, 1987, Lexington Books, D.C. Heath
and Company, Lexington, MA.

This book by Tom Stefanick is probably the
best thing to date oo thia aubjeot and 18 a wvery
valuable refersnce work for those who npeed to
understand the value and risks of strategic ASW,
inoluding our political decision makera who mhould
find this book of conslderable value in making
determinationa on swvch ooncepts es Pzones of
peace®; 55BN sanctuaries; war termipation,
atability of sea-based strateglie aystems,
potentials for escalation to muclear war — even
the relation of strategic ASW to the present INF
Treaty.

It should be made clear, Aif any real doubt
axists, that strategic ASH implies antisubmarine
warfare againat strategic submarines, 1.8. thosa
submarines whioh could ba used to deliver weapons
egeinst homeland objectives of the enemy.
Although 3Stefenick focusses on ballistic missile
submarines —— 53BNs == much of his rationale might
apply to attack submarines using 1600-mile land-
attack ecruise missiles ageinst targets in an
enemy's homeland.

The first balf of the book is devoted to
generalizations about strategic ASW and where it
lesda. The reader may, at times, see big queation
marks relative to the technology supporting thease
gonoralities msade by Stefanick. But tha second
half of the book -- eight appendices -— are
available to reasclve the major technological
queations.

Stefanick's bibliography for his technologi-

ocal explanations appears to be well chosen and
carefully sifted, His references for his philo-
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scphical conclualons are also impressive; =0 nuch
8o that his book should be 2 primary reference
boock for Ghose who would want to umderstand and
write about submarine ASW matters.

There are arees of Strategic ASHN technology
which are mot well covered asuch as: the
survivability of B83BNs from various types of
weapon akttack; the character of weapona likely to
be wused; the Iimpact of the 35N's land attack,
niclear-warhead cruise miasile on the atrategic
ASW problem; the use of nuclear warhead torpedoes;
countermeasuring of ASW weapons; and the effect of
drag reduction on submarine characteristica,

Stefanick's strategic ASW aubject, however,
iz 80 well researched and thougt out that the few
unresolved questions arising frem a few undep-
developed areas should not seriocusly affect the
gonclusions which Stefanick has derived,

He sess strategic ASW ms & practical atrategy
for the U.8. - to tie down a conaiderable portion
of the Soviet's sea assets, for damage limiting if
8 war evenotually went to strategic nuclear
exchanga, to free ASH forces from the comstraintas
of having to clearly identify SSENa from othar
submarines,; to deater strategic war and to providas
a form of leverage by making the Sovieta go
defensive. But he fesls that: the U,8, should
place 1ittle reliance on strategic ASW a8 & means
for war termination; that strategic ASW during a
conventional war does not make Soviet use of
nuclear weapons more likely; that treating Soviat
SSEN patrol areas as sanctuaries would mnot de-
erease the risk of espalation; that there are very
large uncertainties in predicting the results of
undersea combat between submarine fleets; and that
the cost of strategic ASW is greaster thanm the coat
of countermeasures,

At the beginning of his book Stefanick makes
it clear that tha strategie ASW for the U.5. and
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the Soviets i3 pot a "mirror image.®™ The 0.5,
assuges that our wvery quiet 55BENa can beat be
operated independently in the vaat reaches of the
ooeans, wherever, and thelr main protection ia
their covertness and considerable mobility to
avold eonemy ASH threats — and lately to have a
weapons capability to counter the enemy AF
attacked, ©On the other hand, the Scviets are
balieved to accept the likely detectability of
their S5BNs by epemy ASW forces, particularly
5SMs, apd hence use a "bastion" conocept for
egployment of thelr SSBHs in limited havens, close
to their homeland -=- even bastions which are under
the Arctie ice, Additionally, 1t is recognized
that the Soviet 3EBNs will require the protection
of other ASW units -- submarines, mines, surface
shipa, sairoraft, even satellites -- ©0 ansure
their survival in war, This is felt to gilve
certain advanteges to the U.3., from thelir
strategic ASW efforts in that Soviet 35Ns would be
tied down in the SSBN protection role along with
other assets thus reducing the threat te U.S.
aireralt carriers and the Alliea' sea lines of
communicetions. Also, the Soviet S5BHs would be
confined to small areas which could be swept
rapidly == while Soviet S5BEN mobility would be of
little welue in avoiding 53Ms. But at the same
time, the Soviet's parsmount emphasis on SSBH
protection, Stefanick feals, pakes the 0.35.
interesat in atrategic ASW perhapa of more riak to
0.5. submarines than what pight be geined by @
deliberate offensive against Soviet 33BNs in their
baations, He seecs their 55BNs escorted to their
beations by warahips uvaing active sonar. Then he
saes a use of diesel-electric submarines, mines,
non-agouatlic as well as acoustie aenaors, and
other active acouatic platforma as forming a
formidable barrier against U.3. 3SNs penetrating
into the bastionsa. Onoa inalde, he Qeals, our
E5Ns wold be saubject te counteractions which might
even result in mutual destruction - 1i.e. the
target or escorts going active when a torpedo was
fired; & different submarine than the target
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firing =a oountering torpedo; nuelear-warhead
torpedoes used to counter our SSHa; ete. The
latter's possibility Stefanick sees as good. Ha
potes that there are strong tactical arguments for
the Soviets using tactical nuclear weapona against
U.8. 55Hs in Soviet watera.

Stefanick's appendices abound with fects
whioh, for the submarine buff who is not involved
in day-to-day submarine operations, give one a
fealing of uncovering important clues to & bettar
understanding of the submarine's problems:

= @& submarine should stay below 100 metera to
avold tell-=tale bicluminescence in thae
ooeans, triggered by the submarine's passage;

= magnetic detection/signal strength decreasss
with the cube of the range; a hundredfold
inorease in sensitivity provides less than a
fivefold inorease in range and current ranges
are in the order of a few thousand [leet;

= using the ocapacity of modern storage
batteries on Cerman submarines, & caloculation
oan be made which indicates that the Soviat'a
TANGO Tuln.u submarine 1ia 1likely to have
2.Tx10° watt=houra stored in its batteries,
giving 41t 160 hours at 5 kmots or sbout 800
nautical milea of fully submerged travel;

= & wWide aperture array sonar performs beat
with broadband noise: thus accepting a lower
aignal-to=-noise ratio than for narrow=band
noize and hence has a lower detection range
but more rapid localization rate;

= Seesat A with a synthetic aperture radar for
ocean surveillance, flies 432 nm sbove the
earth, orbits the earth in 100 minutes, E.u a8
search=-width of 58 miles apd moves 25 of
longitude further along on each successive
pasag

- ote. (tha above are merely to whet your
appetite for this book).
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Stafanick resches pany reasonable conolusions

from his examination of the technology: poliecy and
strategy inberent to strategic ASH. For sxamples:

the U,3. advantage in passive acoustic detec-
tion of Soviet submarines is ercding because
of': Goviet quieting measures; tha apatial
and temporal variability im tha ooean whioh
impoas f[undamental limits on saignal proces-
sing and array galn; and the decreasing dif-
ference between signals and apbient nolaa;
attacks on Soviet S55BNs are not likely to
causea & Soviet laumching of  atrategic
missiles againat the 0.3.;

Soviet nuclear attacks againat U.S5., oarriera
a3 a reaponse to a loaa of thedr SSBNa also
appears to be unlikely;

a 0.5, oommlteant o breating Soviet 35BN
patrol areas as sanoctuaries would yield
taotical advantages to the Soviet Navy;

inm the abaemde of a U.3. atrategic threat,
the Soviet's 83N forece would have greaater
flexibility 4in how they might be used in a
confliot; eoto,

In affect, this book by Stefanick ahould be

conaldered a firat-line submarine textbook and be
made avallable to all submarine wardroom officers
g8 well as those ocutalde of the asubparine service
whe are highly interested in submarine mattera.

W. J. Rube
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OBITUARIES

Retired Navy Captain
Jason P. Law, 62, Dies

Jason P. Law, 62, a retired Navy
caplain who served in the Korean
and Viewnam wars, died of cancer
April 20 at his home I Chevy
Chase.

Capl. Law was born in Savanaa,
11, He graduated from the U5, Na-
val Academy at Annapolis in 1548
His Mavy service incleded six sea
commands, He retired in 1978 after
serving as deputy director of naval
history in Washington, He had been
a permanent resident of the Wash-
inglon area since the early 1960a.

His military decorations included
the Bronze Star.

While serving in the Navy, Capt.
Law received a master's degree in
mternational relations from George
Washington University. He re-
ceived & master’s degree in ac
counting from American University  THE WASIINGTON Prest
after he retired and became & cer-
tified public scoounlant,

For abuut the five years hi
Woriptsgabset e St Ju-  Tuesbay, Arml 26, 1968
bilee Housing in Adanis-Mosgan, an
orgapiration that provides housing
for low income [amilies.

Capt. Law was treasurer of the [Reprinted with the permisaion
Maval Submarine League. Washington Post Coampany.
Surviviirs inchds hs wife of 37 or the '.l'

years, Sue Farqoharson Law of Copywright Washington Poat. ]
Chevy Chase; tiree sons, Roberd L
Law of Milwaukoe, Juson B. Law of
Macon, Ga., and Ives A. Law of
Washington; one brother, retired
Navy Capt. Richard R. Law of San
Diegu, and five grandchildren.
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Dear Sua

I wish to take this opportunity to share
a few thoughta with you, concerning my dear
friend Jason. As you recall, Jason and I
firat set and served together in Nerfolk
when we were a part of Subsarine Squadron
8IX, I was inpressed then and have resained
g0, when I recall Jason's most striking
attribute of being a gentleman at all times
in all situaticna.

Happily; as good fortune would have it,
we becape reupnited in the early flormative
days of the Havel Subparine Lesgue. Jason's
attribute of helping others was evidenced by
his efforts to esteblish the League on a
firm and sound financiaml basa. His long
hours of ressarch into the ambiguities of
non-profit organizations, many sumsaries and
treatise he produced for conaideration by
the Directors and his insistance on account-
ability are virtues only & few of us have
seen, but which have benefitted us all. As
League mpembers, we owe him & large debt of
gratitude for becoming motive and helping
when the mneed wes grest and the reward
small. We shall not forget Jason, but will
remasber him with adeiration and gratitude.

Cur syepathy and love are with you in
thiz hour of sorrow. We look forward to
seeing you at future League functions, which
in part are possible through the legacy that
Jason gave us.

On behalf of the N5L: our aincere best
wishes and lova,

Al Kelln

LB B BN BN B B BN BE BN B B B BN B BN BN N B BN BN N BN BN
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DOLPHIN SCHOLARSHIP

The Dolphin Scholarship continues to grow and
support lnoreasing numbera of deserving dependenta
ef subpariners, Thias year the amount of our
grantsa gapd the pupber of students was ralsed due
to the outstapding support of the ocontributors.
During the school year 1988-89 Dolphin Scholar-
ships of #1,750 will be awarded to 90 studenta.

This success was made poasible by the hard
work and generosity of the variocus area submarinps
officera wives cluba, plus the corporate donors
such as Rockwell International, Vector Research
and General Dynamics as well as specific pemorials
and annual calepdar sales,

Students should be advised that if they were
not aselected for their freshman year, they can
reapply each subsequent year. Many recipients are
not chosen until thelir second: third or fourth
yeara. It ls isportant to note also that even if
the sponsor has been separated from the Navy for
pany years; his or her dependents continue to be
eligible if the sponsor has served five years or
more 88 & quaelified submariner or has been
attached to a support facility for aix or more
years.

This year the Dolphin Scholarship Foundation
selected 25 new reciplenta and since 1961 has
awvarded grants to 357 individual students,

The Dolphin Socholarship Foundation ladiesa
s0ld merchandise at the FHevel Subparine Lesgue
Sympoaium on 8-9 June, Over $5,000 of sales wers
recorded.

FPar further information, write bto:
Dolphin Scholarship Foundation
505 Dillingham Blvd.
Horfolk Naval Station
Horfolk, VA 23511
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HAUTILUS PAINTINGS

The MNaval Submparine League has obtained
autographed copiles of the originel NAUTILDS
painting by the late Fred Freeman which appeared
on the cover of the Decesbar 1952 Colliers
magazine, Copiea are available for $5.00 each
plus  $2.00 poatage. Hr. Fred Freeman is noted
for his original art work and illustrations in the
USNI boock "Submarine Operations in WW II.®

N3L Jaocket patches are alsoc avallable at
$5.00 each, and NSL Twister ball point pens at
#1,00 each. Call Pat Lewis for more information.,
(T03) 256-0891,

HAVE YOU GOTTEN 2 WEW MEMBERS FOR 19887

EE R RN NN RN A NN R
] .
. MEMBERSHIP STATUS .
[ (]
. Current - Last REVIEW - Year ago ®
(] ]
f jAotive Duty 924 914 B61 L
%  Dthars 2761 2643 246y w
? Life 153 134 125 ®
f Student 28 25 19 #®
* Foreign 38 3y 31 =
* Honorary n 1 o =
" ]
# Total 3915 £ 3505 ®
' .
. .
[ .
] .
’ .
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HAVAL SUBMARINE LEAOUE
RONOR ROLL

BENEFACTORS
ATAT

ADVANCED TECHNOLOGY

ALLIED BENDIX AEROSPACE OCEANICS DIVISION
ALLIED CORFORATION. BENDIX ELECTRODYNAMICS
AMERICAN SYSTEMS CORPORATION

ANADAC, IRC.

ARALYSIS & TECHNOLOGY, INC.

APPLIED MATHEMATICS, INC.

ARGOSYSTEM3, INC.

ARGO-TECH CORFORATION

ARGUS RESEARCH CORPORATION

BABCOCK AND WILCOX COMPANY

BATTELLE MEMORIAL INSTITUTE

BDOM CORPORATION

BIRD=JOHNSON COMPANY

BOEING AEROSPACE COMPANY

BOOZ-ALLEN & HAMILTON, INC,

COMPUTER SCIENCES CORPORATION

DATATAPE, INC.

DECISION SCIENCE APFLICATIONS

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

EDO CORPORATION

EGAC SEALOL ENGINEERED PRODUCTS DIVISION
ECEC WASHINGTON ANALYTICAL SERVICEEZ CENTER INC.
ELECTRIC BOAT DIVISION OF GENERAL DYINAMICS
ELIZABETH 3. HOOPER FOUNDATION

ESSEX CORPORATION

FMC CORFORATION

GENERAL ELECTRIC AEROSPACE MARKETING
GENERAL ELECTRIC MARINE & DEFENSE FS0
GENERAL PHYSICS CORPORATION

QLOBAL ASSOCIATES, LTD.

GNE INCORPORATED, INDUSTRIAL BATTERY DIVISI1ON
GOULD INC., OCEAN SYSTEMS DIVISION

OTE GOVERNMENT SYSTEMS CORPORATION
HAZELTINE CORPORATION

HOREYWELL, INC.

BUGHES AIRCRAPT COMPANY
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IEM COCRPORATION

IMI-TECH CORPORATION

INTERCCEAN MANAGEMENT CORPORATION
INTERSTATE ELECTRONICS CORPORATION

JAYCOR

EAMAN AEROSPACE CORPORATION

EOLLMORGEN CORPORATION ELECTRO=OPTICAL DIVISION
LOCEHEED CORPORATION

LORAL SYSTEMS QROUP

L. 0. HOFFITT, INC.

MARTIN MARIETTA BALTIMORE AEROSPACE

NATIONAL FORGE COMPANY

NEWPORT NEWS SHIPBUILDING

HOISE CANCELLATION TECHMOLOGIES INC.
NORTHROP CORPORATION

ORI, IRC.

FACIFIC FLEET SUPMARINE MEMORIAL ASSOCIATION
PEAT HMARWICK MAIN & COMPANY

PICKRELL ASSOCIATES

PLANNING SYSTEMS INC,

FRESEARCH INCORPORATED

PROTO-TECHNOLOGY CORPORATION

PURVIS SYSTEMS INKCORPORATED

RAHCOR, INC.

RAYTHEON COMPANY SUBMARINE SIOHMAL DIVISION
RCA CORPORATION, MISSILE & SURFACE RADAR DIVISION
RESOURCE CONSULTANTS INC,

HOCKWELL INTERMATIONAL CORPORATION

FoSPATCH ELECTRONIC SYSTEMS

SAIC

SEANDERS ASSOCIATES

ECIENTIFIC ATLANTA INC. COVERNMENT PRODUCTS DIV,
BEAFKAY MANAGEMENT CORPORATION

SHIP ANALYTICS

SIGNAL CORFORATION

SINGER COMPANY; LIBRASCOPE DIVISION

SINGER COMFANY, LINKE SIMULATION SYSTEMS DIVISION
SIPPICAN, INC.

SPACE & MARITIME AFPLICATIONS CORPORATION
SPERREY CORPORATION HARINE SYSTEMS DIVISION
STONE & WEBSTER ENGINEERING CORPORATION
SUBMARINE TACTICS & TECHNOLOGY, INC.

SYSCON CORPORATION



SYSTEMS PLANNING & ANALYSIS

TASC,; THE AMALYTIC SCIEWCE CORPORATION
TECHMATICS TECHNOLOGIES CORPORATION
TITAN SYSTEMS, INC.

TRACOR APFLIED SCIENCES

TREADWELL CORPORATION

TRIDENT SYSTEMS, INC.

THd FEDERAL 5YSTEMS GROUP

URC RESOURCES, INC.

UNIFIED INDUSTRIES. INC.

ONISYS SHIFBOAED & GROUMD SYSTEMS OROUP
UNITED TECHNOLOGIES CORPORATION

YVITRO CORPORATION

WESTINGHODSE ELECTRIC CORPORATION
WESTON CONTROLS

ZIMMERMAN ASSOCIATES INC.

MEM ZEIFPERS
DR. CHARLES DEVIM, JR.

CAPT DOMALD C. TARQUIN, USN(RET.)
CDR HARRY J. BROWM, JR., USH(RET.)
RANDALL G. COOE

CAPT E. M. ARCHER, DSN{RET.)

CDR LARRY W. COOK, USN

HEW ADVISORS
EDWARD A. CHITTENDEN
LEONARD R. KOJM
RADM SUMNER SHAPIRO, USN{(RET.)
MICHAEL A. TOBITS

HEW ASSOCIATES
RICHARD A. WORTH

LCDR PAUL MANSFIELD, USNER
LCDR JOHN M. ELLICTT, USH
CAPT JOHN H. STEIN, JR., USH
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BOLLETIN BOARDS
DO YOU HAVE ONE AT WORK?T

] ¥ 50 . ua

PLEASE POST AN HSL INFORMATION BROCHURE
and
MEMBEERSHIF AFFLICATION

Call Pat Lewis at (703) 256-0891
te replenish your supply of materiala,
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