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FROM THE PRESIDENT

This issue of the Submarine Review should reach
you prior to our Second Annual Submarine League
Symposium on 1 May 1984. 1In this issue, as with
previous issues, there are questions raised about
the directions being taken by today's submarine
force as well as how the Submarine League might be
of benefit in helping to realize the submarine
goals being pursued by the MNavy. To this end,
this symposium will sgain provide briefinge from
leading submariners of majer commanda==in an
attempt to provide detailed imsight into the
problema of today's submarine force. It is hoped
that these briefings will provide s closer working
relationship between League members and the active
duty Mavy as well as develop an understanding of
areas of mutual interest where tha expertise and
influence of Submarine League membecs may be
usefully applied to today's submarine problems.

Tha growth of our League sesbecship has not been
gs fast as was optimiscically predicted last ¥year.
We are atill not at the ~1984 by '84° mark. More
effort is needed to get the word around that the
League has more than sociability goals and that
through the Review and the Symposium the League 18
accelerating ite potential for usefulness. A
broader membership, including submariners of
forelgn navies and now several HNaval Academy
midshipmen, ia ensuring the diversity to make our
League a must for those who believe in the future
of submarines and who have great affection for the
submarine past.

I sm pleased to announce that John Drain has
accepted the chairmanship of the Fact Book
Committee and Dori Williams the chairmanship of
the Speaker's Package Committee. Both will need
help s0 It is hoped that we can draw on our
volunteer hank of names to not only help steff
these committees  but also other activicy
committeas which are developing as the League



increases its scope of intecests.

The MNaval Submarine Directory ie being issued
and will help you identify friends who are not
listed and who may not have heard about the
League, and who are basically submariners at
heart, and who would want to join and participate
in League activities.

I'm looking forward to seeing you at the May lst
meeting at the Sheraton-National, mnear good old
BUPERS, Don't forget the warmup session on Monday
evening preceding the Symposium.

SHANNON

FROM THE EDITOR

It would seem that, particularly now, there is a
need for informing the public about submarine
matters. Four nuclear attack submarines and one
Trident are in the FY 85 Budget. But with an
election year push to reduce the national
deficit——some of it through cutbacks in defense
programs=—the FY B35 submarine program might be
cut, through sheer lack of public understanding of
why the United States needs even more submarines
than have been budgeted.

The Soviet bulld-up in nuclear submarines i=s
increasingly alarming. The new classes of
submarineés they are putting into the water are
alarming for their advanced characteristics &nd
the mission they 1imply. And, the preponderant
part of the Soviet's naval budget, which this new
construction represents, alerts one Eo the Soviet
singleness of purpese for making their fleet
predominantly one of submarines, U.5. Havy
thinking-—concerning 100 attack submarines of a
gingle ¢Etype |Tbeing adequate to w=meet this

2



threat--seems rooted in an earlier period of
Soviet subasarine design, production and
cperations. It has been argued that the Soviets
could not adequately man the great numbers of
nuclear submarines which they would attain if they
continued at their rate of eight a year. But cthen
it AQPPEATE that automation, along with
simplification of functions for individual Soviet
submarines, are being incorporated as the way to
angwer the wmanning problem. It is also argued
that U.5. submarines can stay ahead of the game
using their superfior technology, despite having
only one third as many submarines. But this
argument relies on a superiority centered around a
gingle area of submarine technologies—those used
to produce submarine quietness and a related
pessive acoustic acquisition superiocrity . This
raiges the question of how the Soviets intend to
capitalize on thelr areas of superiority to win &
war at ses. The argusent that the Soviets have
incompetently lagged the U.5., in developing the
most effective kind of submarines, may be Erue.
But the United States is faced with the reality of
Boviet gubmarines which are going to be used
differently to take advantage of the superior
characteristice they possess 85 well as the
superiority of numbers they enjoy.

One can argue for maiotaining the “eilent
service” policy to best meet this growing and
changing threat. But=—borrowing from George
Roady's recent lecture on free speech at Marquette
Universicy—"We forget that there ATE
disadvantages to secrecy....” Then he says, "l.
Secrecy limits the number of minds that can be
brought to bear on a problem...Men thinking in a
cloged circle can arrive st some extraordinmarily
gtupld conclusions... 2. Secrecy has a tendency
to break down the confidence of our people in
government...,. 3. BSecrecy has a tendency to
place us at a disadvantage 1im our dealings
vith....(here PReedy wused cthe words “other
nations™, but the Silant Service would use
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“others”™, 1implying the public, other government
activities, ete.).... &. To the extent that we

hamper publication, we hampar the advancement of
knowladge. ”

Fublished ideas involve risk since thare are
always some who don't agree with what is proposed.
Yet, the advancement of submarine knowledge can ba
served by those who will express their thoughts
and concerns despite the promise of little or no
personal reward for their efforts. Those with
this interest in submarines and submarining——the
hard core of the Submerine League——can benefit the
United States well through what they write for the
Submarine Review.

WHITHER THE LEAGUE

Ho weapon system In moderm warfare has given
such conaistent, devastating performance in combat
and wet been so {nadequately factored into Nawval
planning than the submarine.

A spectacular inauguration of submarine warfare
occurred in August 1914, Then a lone U-boat
shocked the world's Naval community by sinking the
British Cruisers Aboukir, Hogue and Cressy In a
single action that lasted less than an hour and
took the lives of 1459 geamen. Shortly thereafter
HMES Goliath was destroyed by a2 lone Tarkish
submarine iIin the Aegean Sea——precipitating a
timidicy on the part of the Royal Navy which led
uleimately to loss of initiative in the
Dardanelles campaign. Victory cthere would have
shortened the war by vears and prevenced the losa
of & million troope im the trenches of Western
Europe. German U-boats went on toe reach a
pinnacle of 875,576 tons of bhottomed merchant
ships in one month. They alsc took a tell of
British warships that outperformed the Kaiser's
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Ipperisl Battle Fleet in every respect.

It was not the successes of the U-boat arm but
rtather the humiliations suffered act Jutland which
influenced subsequent deliberations by Hazi Havy
planners. They wasted a lion's share of available
production resources on battleships, pocket
batctleaships and cruisers—whose contributions im
WWII proved of no consequence. For the most park,
the German capital ships passed their careers
bottled up in port where they required substantial
antialr and harber defenses.

By the eve of World War II, then Capt. Karl
Doenitz was able to acquire only 56 of a requested
300 U-boat forece level. This was fortunate for
the Allied Nations since, from chis agstere
beginning, CGerman U-boats destroyed 13.5 million
tons of merchant shipping and 175 Naval vessels.
Consider the Congaquances had Doenitz's
300-submarine force tbeen available at che
start==-with 100 in port, 100 enroute and 100
dispersed about sea lanes in the North Atlancic.

The impact of WWI submarine warfare results was
not apparent in U.8. Waval planning before WWIIL.
Haval warfare continued to be regarded as a
surface force activity. Despite the great ship
logges sustained, the popular British notien that
submarines were weapons of a second rate sea power
apparently had caught on. There was little
realization that regardless of s ship's size and
armament, a big hole in its side will causas it to
sink.

The U.5. entered WWII with enly 50 “fleet”
boats. Seven "08", 1B "Ra™ and 32 "S5" boate
rounded out the remaindar of the U.S5. submarine
force. These latter relice were totally
insdequate however to deal with the wide expanses
of the Western pacifiec. But two strokes of good
fortuna helped the Americans. There was @&
readiness to produce more fleet boats and the
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Japanese failed to concentrate on 0U.5. subsarines
and thelr facilities during the initial phases of
the war. At Pearl Harbor, the submarine base was
overflown by Japanese airmsen wvho were only eager
to attack a row of obsolete hattleships. Therehby,
they achieved little more than the fulfillment of
Admiral Yamsmoto's prophecy of “awakening a
sleeping glant and fillipg him wicth a terrible
resolve.” Moreover, the overlooked submarine base
helped sustain an effort that cost Hirochiteo eight
carcriers, %3 destrovers, 23 submarines, nine
cruisers, a battleship and 189 assorted cowmbat
vessels of lesser capabllity. Before war's end,
submarines had lined the Pacific sea bed with 63
percent of Japan's Herchant Harine.

Armed with lessons from two =ajor wars and the
fact that submariners had destroved about twice as
many ships as all other naval forces, one would
think that submarine warfare had finally “emerged
from the clospet.” But had ic?

Submarines were not an issue in the "Reveolt of
the Adwmirals™ 1948-49, during tha so-called "Louis
Johngon Era™ of defense cutbacks. The Adwirals
vho resigned were frustrated over their failure to
get a super carrier. No careers moreover ware
pacrificed on the altar of greater submarine
emphasis. The “Silent Service”™ seemed content to
gubgist wuvponm the fallowt from the wicious
in=fighting owver appropriations for the more
traditional heavy combatants. Submarine fleet
modernization seant only the adding of snorkels,
increasing battery capacity and streamlining of
the old fleet boats. Post-WWIL construction of
diesel-electric submarines in the U.5. resulted in
a questionable product that did not approach the
reliabilicty or efficiency of Germany's Type XXI,
which was in mess production at the close of the
War. The incorporation of wmodular assembly,
perfected in German Shipyards by 1943, for mass
production, was not implemented in the U.S5. until
TRIDENT. It is ironic that the introduction of
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nuclear propulsion end ballistiec missiles into
submarines drew their principal impetus from a
maverick submariner who never commanded a
gubmarine, and a Maval aviator.

What does all this mean to the Maval Submarine
League? Isn't our rallying ecry “The Silent
Service should remain silent no longer?™ Do U.5.
Navy planners better understand the full impact of
submarine warfare in relation to the many tasks
wvhich must be undertaken in the projection of sea
power? What evidence 1s there that suitable
portione of available resources are being directed
into exploring the advantages of submarines?

Apparently, fundipng for U.5. submarines ls much
less than that of owr principal competitor.
Soviet submarines outnumber the U,5. three to one.
They dive deeper, run faster and are tougher boats
than ours. Soviets give priority to a strong
submarine arm—ahead of all other Naval
Forces=—yet the USSR is far from being a
gecond-rate gea pOWEr. While U.5. submariners
dallied in the Arctie, wrote books about it and
presented glide ghows, Soviet Admiral Corshkov
developed the Artic as a sanctuary for S55BNs.
There, inaccessible to most U.5. ASW fEorcea, the
Soviet Deltas and Typhoons now enjoy all the
advantages of TRIDENT for only a fraction of the
cost. Although U.5. 55N Arctic experiments date
from the late Ffifties, mnoe substantive ASW
capability has yet been produced. Fortunately the
diligent efforts of Dr. Walde K. Lyon, of NOSC San
Diego, have given continuity to our S5SH Arctic
program. With a miniscule budget but tremendous
determination, Dr. Lyon has kept U.5. interestc in
Arctie gubmarine mattere aliva. When an effective
U.5. Arctic ASW capability is achieved, it will be
due in large part to his dogged peraistence.

The League can be an important factor in tucrning
these circumstances around. Itz membership
includes a vast teservolr of experlence, insight,
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and most importantly, creativity in the discipline
of submarine warfare—a true “submarine resource.”
The task then is to apply this resource in a
manner Cthat will persit our country to best
explolt submarines in its defense.

"Breaking of silence” is not merely important;
it is necessary to meet the naval challenges which
confront our country. Communications to all
decision making levels, ranging from the general
public to those iIndividuals who make final
resolution in defense procurement matters, mustc be
initiated. This can be done only through a
well-conceived plan formulated by media
specialists ABONE the league membership.
Plecemeal, sporadic pronouncements by individuals
wishing to “air a beef” makes entertaining reading
but will not produce a desired result. In effect,
the League, in “breaking the silence™ must talk to
other than just iteelf and with a strong voice.

Credibility is important. Those who listen to
the League's messages will be influenced in direct
relation to the confidence they have that such
megsages are a product of the "submarine resocurce”
and not a reverberation of "City Hall's" submarine
party lines. Therefore, ties with the active duty
community will best consiset of channels for
exchange of Information and social amenities.
Today's submariner is heavily preoccupled with
other matters. He must be free to concentrate on
ways and means of fighting wars which may oceur in
the near term——wars in which he is out-numbered
three to one by an enemy with an excellent
repectoire of weapons. Additionslly, the regular
MNavy 1g bound by a myriad of directives and
policies from which League wembera are able to
enjoy complete [reedom. MHost League members have
completed their rtuns through gauntlets of
selections boards, plucking boards and flag
officer assignment boards and need no longer
permit such boards to be 8 factor. Additiomally,
today's service politics may drive submariners to



options less than optimum for the best interests
of our country. Recognizably then, the League's
position could run contrary to that currently
expresged by the Navy. In view of the amassed
expacience, accrued undet "Government "~
circumstances, exercise of the right to inform
government declision makers on submarine matters im
a League responsibility.

50 then, whither the Submarine League? More
than & year since commissioning, has & course besn
well charted? Do its achievements reach beyond
attainment of membership goals, meetinga and
publication of quarterly bulletins? Have its
resources  been drawn upon in the course of

resolving lssues of national defense relating teo
gsubmarine warfare? If so, what has been the

outecome? Is the League prepared Eo own up to
submarine mistakes of the past so that the wisdom
gained from hard-earned experlience can light the
way ahead for those who follow? Has its Review
contained articles which increase public awareness
as to the significance of submarines in today's
warfare? Can the League draw from its “"submarine
resource” and develop wunblased positions on

current and prospective ilssues rtelating to U.5.
peapower?

The League is certainly “able™ but is it “ready
and willing” to initiate and advance alternativen
which will provide American Taxpayers with grester
Naval protection for their investment? Or has the
Eilent Service broken its sllence only to hear
itself talk?

Capt. D. M, Ulmer, USN (Ret.)




SOVIET SUBMARINE TRENDS

The Soviets appear to have a radically different
philosophy For the design of their submarines—in
order to best function in a big seawar against the
West. Specifically, their attack submarines arte
reflecting a specialization of design to meet the
demands of a specific primary mission rather than
being multi-purpose like the U.5. S55Hs. At the
same Eime, the Soviet emphasis on cectaln
charvacteristica other than acoustic guietness is
producing soubmarines which will necessarily fight
in & different manner than the high performance
U.5. nuclear submarines, whether 55Ns or 55BNs.
And most importantly, the Soviets consider their
submarines to be the main and growing aource of
of fengive strike power at eea-—unlike the U.5.
with its attack carrier oriented Navy.

The manner in which the Soviet submarine force
is developing——its trends into the '90s—have
allowed for a crude form of interpretatiom despite
the very scanty amount of unclassified information
presently available. Although cthe trends derived
appear to be overly simplistic and based on too
1itcle data, it 1is Ffelt that addictional bits of
Information are not likely to radically change any
of the trends shown. Comparison of these trends
with similar U.5. submarine developments provides
a good appreciamtion of not only the Soviet trends
but also thelr relentless comsistency.

The directionm of certaln Soviet submarine RED
programs which are examined herein should also be
saciously regarded for the possible Iispact they
may have on the balance of seapower in the next
decade.

Fleet Compositions

The greater esphasis which the Soviets place on
submarines Is evident from the makeup of thedir
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Fleet--a fleet of about 250 major surface
combatants of over 1000 tons, some 350 land based
alrcraft and about 373 operational submarines (of
which [B0 are nuclear powered) plus sanother
estimated 100 submarines in a ready reserve.
Maintaining this £leet orientation towards a
predominance of submarines 1s indiecated by cthe
steady building program shown below=—vwhich is
apparently being continued through the B0'a.

Submarine Force Levels

US5R Submarine Construction

1976 1877 1978 1979 1980

Submacines 10 13 12 12 11

Of these yearly totals, about 8 are nuclear
powered and the remainder conventional submarines.
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This conetruction progrem 1e apparently being
balanced by retirements of obsolete conventional
submarines. Thus an alsost level Force of
strategic and attack submarines i85  being
@aintained oot inte the "90s as showm.

By comparison the U.5. is building only 3-4
submarines per year and with retiresents should
achieve by 1990 a forece goal of 100 attack
submarines and about 34 strateglie submarines.

The nuclear submarine construction programs of
the Soviets equate to about 4.6 attack submarines
and 3.4 S5BNs per year for a total of 8 nuclear
Bubmarinas annually. With six Soviet nuclear
submarine construction vyards providing some 2§
construction positions, sbout half of the building
potential is being uwtilized. On the other hand,
the U.,5. presently hease & maxioom building
potential of only about 5 nuclear submarines pet
year——1in two private shipyards, Newport MNews and
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Electric Boat. The graph of how nuclear submarine
force levels are changing, as shown ; needs
pome explanation. Because of the SALT 1 agreesent
Recirement of nuclear submarines due to old age 1s
unlikely until late in the '90s, since keeping
their submarines in commigsion for 30 yearas or
more is consistent with past Soviet policies for
retaining Very old-age military unita.
Significantly, the Soviets latesat S55BRs—her
Daltas and mnow the Typhoons——appear to be
configured for wunder ice operatioms. This
capabllity coupled with the great range of thelr
SLEHe (over 4,000 miles) and the expressed intent
to operate their 55BN in “bestions™ elose to the
homeland and “in the Arctie environment”,
indicates & relatively new strategy Ffor their
employment. It also lends credibility to the
concept of a survivable fleet-in-being in an
extended war whieh ecan deeigively influence the
political outcome of the war through the threat it
poses to an enemy's homeland.

By comparison, U.5. submarine programs call for
a celiling of 100 55Ne and a force of J1 S55BNs
gince the eventual force of all Trident submarines
would provide 644 launch tubes==within the SALT I
limic of 656 tubes for U.S5. strategic submarines.

Submarine Design Trends

o Hull Design of Nuclears—As shown, the
Soviets have steadily reduced the length to beam
ratios of their nuclear submarine hulls, whereas
the U.5., to date, has had successively greater
ratios——after starting with the Skipjack class

which was developed from the lessons learned from
the Albacore.

o Size of Muclear Submarines—The Soviets nuclear
strategic submarines have progressed from the
5600-ton, 3-6 missile tube Hotels in 1938 through
the 9,300-ton Yankees in 1967, the 16 missile tube
11,750~ton Deltas of the mid'70s and £finally
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today's Typhoon of 25,000 tons with 20 wmissile
tubes. ©On the other hand, the Soviets nuclear
attack submarines respond ©tn a philosophy of
designing various types of subwrines-—each for a

specific primary mission. It is a single purpose
approach as opposed to the U.S5. design philosophy
which has reproduced, since HNautilus, a similar
kind of sulti=purpose but basically ASW submarine.
Thum for the Soviets, there are a variety of

trends created by specializaction of thelr nuclear
attack submarines=—which they diatinguish as

torpedo—submarines (55Ns) and missile-submarines
(55GNs). As shown, Soviet torpedo attack
submarines or (55Ns) respond, displacement wise,
to two different basic missions. The increasingly
gmaller 55Ha, bast charecterized by the
titanium=hulled, 43 + knot Alfas are probahly
degsigned for the antl U.5. 55BN mission, whereas
the increasingly bigger S5Hs characterized by the
¥ictor IIla and now probably including the new
S5ierra class appear to be well suited for the
protection of the Sovier 55BN force.

Significantly, the Alfa needs only an anti
gubmarine weapon to carcy out its mission of
destroying U.5. 55BNs whersas the Victor IIT would
need antl sub, anti surface ship and even antl alr
Weapon systems to protect Soviet 55BHe, plus an
under 1ice capabllity—rtesulting in & larger
submarine.

By comparison, U.5. ©S55Hm show a single
growth tremd 1m diaplacement tonnage while
increasing their various weapon capabilities.

The other ctype of Soviet nuclear attack
submarines, the 55GHs, slso appear to respond to
two different kinds of besic missions. The early
Echos with their 250-mile 2200-pound warhead
Shaddock missiles were undoubtedly desigoed for
the anti attack carrier mission. And now the
Ogcar with ite 24 tubes for the 55-KR =19 is
seemingly an updated S55GH for cthe same mismion.
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It was thought that the Charlies with their 30-860
mile éntiship missiles were a reasonable step
backward becavse of long range targeting
difficulties for the anti carrier mission. But
the subsequent Papa and wvhat looks like its
follow-on, the Mike, plus the Yankee conversions
which might be oriented for either mission, would
indicate that this type of 53CH 1s better designed
for the anti convoy mission--the medium range
missiles to take out the escorting screens and

their big load of torpedoes to be used sgainst the
merchant ships.

oS AR

1960 87 ﬂlg-.p r;ﬂ
DisPLACEHENT or SOVET 556N

Various basic nigsions evidently create
pubstantial diffarences in the characteristics of
nuclear attack submarines. Thos, since mining is
considered & “primary wmission™ for Soviet
submarines, according to Capk. Thomas
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Brooks—writing in the January 1984 Proceedings,
there should be this type of Soviet submarine
evolving through several generatioms. But pechaps
it is a conventional ome which to date may have
been disregarded because of its noo-nuclear
character. It would also seem that basically
logistice submarines should also be evolving,
coneistent with the Soviet's development of single
PUTpOBE submarines. The submarine for
ceconnaissance of amphibloua landing areas and
destruction of Inshore underwater obstacles 1s
evidently (from the recent submarine intrusioms
into Swedish coastal waters) the mini-submarine
operating fro= another submarinme. Capt. Brooks
also gives & good rationmale for the Soviet's
continuing constructlion program of new types of
diesel-electric submarines—which are reportedly
showing increasingly greater submerged endurance
on the battery with as high as 10 days suspected,
“Arrayed in barriers™, Brooks writes, “vhere she
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can take advantage of her gquiet battery wmode of
operation;, the diesel need not compete with tha
opeed and endurance advantages of the SSN. A U5,
nuclear—powered submarine wenturing into waters
adjacent to the Soviet Union had better teke Into
account the diesel barrier threat.”

The increase Iin size of Soviet 55BN shown here
reflects not only the Increasing number of missile
tubes installed, but alse the progressively lacger
weapons carried im the tubes, to gain increased
range and carry a greater number of HIRVed
warheads.

o Speed of Nuclear Submarines - High speed in a
Soviet torpedo attack submarine is apparently at a
premium, both to quickly close a distant datum,
determined by a third party observation, as well
as to attack; uveing active sonar derived fire
control information, and to evade enemy
counteractacks. It seems I{mperative that wvery
high closing speeds be used in order to reduce the
area of uncertainty of target location, 1f active
gsonar 1is to be then employed as a localizing
meang. In addition, very high speed lends itself
well to Admiral Gorshkev's philesephy of having
“quickly developing operations™ in order to
surprise an enemy-—where “surprise” can mean not
only catching an enemy unaware but also preventling
an enemy from organizing his adequate and timely
defense. As shown, the Alfa is credited with s 43
knot speed and according te Capt. Johm E. Moore,
5N (Ret.) the Editor of Jane's Fighting Ships,
“The probabilicty of the successor to Alfs, a
comparatively small, deep diving and very fast
submarine being in commission by late 1984, is
high:” Thia seems to be the reported “new small
nuclear submarine™ of the Soviets. Capt. Moore
also reports a Horskol Sbornik forecast of a
23,000 ton submarine of wery high speed that may
uge unconventional power sources.” The Soviets
indicate & belief that a hybrid type of scbmarine,
one which uses a nuclear power plant to steadily
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charge a fuel cell or battery or heat sink—which
acts like a capacitor-—can provide a great surge
of power for short bursts of speed. Thua, speeds
of over B0 knots do not appear unreasonable in the
posaible time frame shown. By comparisem, 0.5,
55Ms have increased in speed only aslightly over
more than two decades. But for the U.5.; speed in
subordinated to quietness.

The wuse of wvery high speed along with
difEiculties in producing sufficient numbers of
gkilled perscnnel to man their submarines secem to
be driving the Soviets towards a high degree of
automation in thelr nuclear submarines. Cne
Soviet designer sess as reasonable " completely
automated missile submarioe with a crew of 25=30
and a crew of 10-12 for a torpedo subsarine.”
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Hot only are the GSoviets pursuing new power
sources for propulsien to produce higher speeds,
but there is also & continued effort to achieve
significant hull drag reduction through boundary
layer control techniques. The Soviets indicate
that the secret of drag reduction lies 1in
imicating the bionic prineiples used by underwater
speedptersa—dolphing, sailfish, =squid, ete. To
this end, m series of Soviet patents atarting in
about 1972 show the practical application of these
bionie principles to hull coatings. The 1981
patent shown here sesms likely to be In use today.
It consists of: a compliant coating with snechoice
qualities; soft porous material embedded in 1t to
respond to boundary layer pressures; an electric
blanket for heating control of the boundary lawer;
end a means to feed a polymer te the surface of
the coating. ©Such a coating may produce up to 60
percent reduction in frictional drag on the outer
hull. And it should provide a dsmping effect on
Active acoustic sound waves hitting the hall,
while prodoucing a decoupling effeet on nolse
transmitted through the outer hull of the
submarine.

o L1
A T T T I T ELitine
el Ml __[Poiirin gHAN RHRET

A SUBHARINE HULL COATING

Following through on applying the bionic
principles which allow squids to go at a speed of
up te 75 knots, the addicion of a cybernetic
boundary layer pressure — sensing system with such
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a complient coating, as shown, plus the use of a
hydro—pulse propulsiomn syatem ¢to &allow the
ceybernetic system to better teact to pressure
changea and control polymer ejection, are posaible
next steps for aschieving speeds in the 60-knot
regime.

However, improved methods of drag reduction are
insufficient to provide such speeds.

o FPropulaiom = WNWot only 18 Thydro pulse
propulsion 1likely to be utilized, but other forma
of propulsion with higher efficiencies should be
evidenced as the Soviets “depart from the
traditicnal scheme of large-bladed, extermal
propellers in Eavor of new methode.”
Super-cavitating or ventilated propellers, ram jet
propulsion and even magnetohydrodynamic (MHD)
driven flow of water sare techniques being
suggested, while the pusp jet has apparently been
already ueilized.

o FPower plants = In addition to the hybrid idea
noted earlier, which ecould be less costly than
pregsent “atomie poverad submarines”™ and uvse =
gimplified nuclear power plant, other power plants
with an incressed horsepower~to=weight ratio
appear to be under developmant. HReactors using
gag or liquid setal are listed, as well as an MHD
eyatem which uses a heated plagma to provide,
magnetically, a direct conversion to electricity.

Depth
Increased depth in Soviet submarines is
avidently of great Iisportance. One Soviet

Bubmarine designer notes Cthat “increased depth
capability allows for & full utilizatiom of high
gubmerged speed.” Another saye, "a& desp~diving
gubmarine becomes invisible to the sonar gear
carried by the ASW surface forces.” OGetting down
into the deep sound channel—3000 feet or more “to
significantly increase the operating range of
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Bonar gear, 18 also of great importance.

The graph shown is an {ndication of Soviet
interest in bhull mwaterials for inereasing
submarine depth. It also shows what is considered
to be logical development of these
capabilicties——the application of titanfum being
quite consistant, with the Introduction of cthe
3000-foot depth Alfa. The U.5. by comparison is
still in the HYS80-100 regime.
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Survivabilicy/Unginkability

The Soviets regard the submerine characteristic
of survivability as one which they term to be its
“"unginkable® quality. This approach, in effect,
focusses on making their submarines capable of
withstanding the damsge from an enemy weapon hit,
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or nearby nuclear explosion. The U.5., on the
other hand, sees the problem of survivablility as
one of submarine vulnerability to enemy attack and
presupposes that the best way to make a submarine
survivabla is to insure that it ies never hit—or
b2 close enough to & nuclear explosion to sustain
fatal damage.

Soviet submarines are all double-hulled, with an
increased spacing between hulls in newer classes
to improve their unsinkable quality. The reported
i-peter separation for the new Oscar and up to 3
meters for the Typhoon Indicate the extremes to
which the Soviets are belng driven to minimiza
damage from torpedoes with high explosive
warheads. The effort towards deeper diving
submarines is also Iindicative of Soviet emphasis
on tougher houlls which can, when operated ahallow,
better withetand the effects of nearby underwater
nuclear explosione. The use of two reactors and
multi propellers or propulsion systems are Soviet
means to Imsure sgalinat the kind of crippling
damange which inexorably leads to baing sunk by
subsequent enemy attacks. Internal
compartmentation obeying the “two-compartment
rule” which calls for the capablility to withstand
the flooding of two non-adjacent compartments and
still get the boat back ¢to the surface is
evidently being practiced. Greater Inherent
reserve buovancy In Soviet boats {the Soviets
indicate about 20 percent as compared to U.5.
boats with about 12.5 percent) plus multi hard
tanks, forward and aft as well as midships, for
buoyancy  comtrol, are lmplied in Soviet
descriptions of how, not only is unsinkability
achieved with the "flooding of a compartment” but,
the submarine is likely to alsoc maintain a
capability to continue fighting.

Like ¢the U.5., moreover, the Soviets see
unginkability as reducing the chances of getting
hie. The reduction of submarine signatures,
non—acoustic as well as acoustic is stressed-——to

23



minisize detection by the enemy, with subsequent
weapon attack:. The magnetic signature of Soviet
submarines is minimized through uwee of degaussing
coils between the outer and imner hulls, the use
of the non—magnetic titanium alloy in the Alfa and
the expected wuse of fiberglass in hull
congtructian, Hudrodynamic and infrared
signatures are being markedly reduced with the use
of better hull and conmning tower shapes, compliant
bull ecoatings, uses of polymera, ete. Wake
disturbances a8 well as acoustic signatures are
being reduced with improved methods  and
propulsion, In fact, acoustic signatures created
by any means are apparently beimg reduced as the
newer submarines are reported to be conaiderably
quieter than earlier classes of submarines. The
addition of an enti-air weapon capability to
Soviet submarines, the emphasis on countermeasures
againast enemy egensore and weapons and the heavy
stress on electronic warfare effortes to reduce an
enemy's ASW attack potential, all serve to prevent
weapon dalivery on target.

EUIIIEI

The BSoviet subsarine ctrends and techologies
described can only lead one to recognize that the
Soviets are building tough boats of increasingly
higher performance for their own style of waging
war, The dominant role played by submarines in
the Soviet Navy and the evident massive R&D effort
in progress as well as the past successes In
meeting scheduled wmilestones, force one to
contemplate how the U.5. must change many of its
ideas about ASW to meet such a growing naval
threat.
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SSN FIRE CONTROL:
THE NEED FOR SYSTEMATIC TRAINING

A major problem inm today's submarine comsunity
ig the blind Ffaith of ite people im machinea and
their search for a panacea made of blinking lighta
and electronic wirzardry. Humana are felt to be
fallible. Thecefore glorious testaments Eo
mechnical and computer Ingenuity are fabricated
and expected to not only replace the human mind
but perform minor miracles. Machines are presumed
to automatically produce perfect solutions and
perform Flawless weapon presets. All this ia
expected-—without human intervention. The MK 117
fire control system, for example, was envisioned
by some as & complex machine that could do any
th’.ﬂgi

Obviously this is an exaggeration. But the
point is that thiz type of thinking—the worship
af machines=—overlooks the human element .
Machines alone will not @sink ships. High
technology has not wvet replaced training. If
anything, the advent of the MK 117 has increased

the training requirement for people Involved In
the fire control probles.

The Octobar 1981 edition of Submarine Review

carried a significant comment regarding Che
introduction of the MK 117 fire control eystem:
‘A widespread conviction grew that training
facilities would not be reguired and that adequate
training could be achieved on the job—but cooler
heads prevailed.” The controversy over training
required for the ME 117 thus reflects a general
and still unresolved problem in SSH fire control
training: the lack of a coherent, systematic
approach to training. There are those who tend to
ignore the need for tralning-—the believers in the
“spontaneous treining” theory. (This theory holds
that a sallor, when placed within five feect of &
weapon control coneole, will form a symbilotic
relationship with the wmachine=—resulting in
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instantaneous training through electromagnetic
osmoeis. )

Even among those who ascknowledge the need for
training,; however, there appears to be litcle
consensus regarding the type and depth of training
required. The curremt status of 55N fire control
training is reminiscent of a huge jigsaw puzzle
with missing pileces. It isa a fragmentation of
training efforte. Land-based training, on-board
training, and implementation training all occur,
but with little integration and little coherence.
There may be a “quickie” crash introduction to new
software with the introduction of changes tao
equipsent on board; classroom Eraining =may or =ay
not be adequate or timely; on—board training may
be extensive or nominal. Because of this training
hodgepodge, the difference in relative level of
fire control expertise among submarines can be
significant. There 18 nothing to ensure
uniformity.

Fragmented training is not necessarily a
shipboard phenomencn, howewver. Thanks to Admiral
Rickover, persoonel {involved with the nuclear
propulsion plant rvecelve wsystematie, rigorous
training and assessment both on land and at sea.

An esphasie on performance assurance 18 & matter
of common sense. The engineering readiness of an

S5N must be high in order to support the ship's
migsion and ensure its sefety. It is ironic,
however, that while enormous effort is expended to
ensure that personnel are capable of operacing and
maintaining the equipment needed for SS5Ha to
operate, we do not place equal emphasis on whether
or not these submarines can perform the major task
for which they exist——to destroy the enemy.

School Training

Fire control training at the classroom level
faces several obstacles. Firset there Is the
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problea of scheduling classes to colncide with
hardware and software. Fire control training may
congequently occur much later or much earlier thanm
practical: Second, schoel training results in =&
teduction of available fleet manpower along with
signifiant dollar costs. Costs In turn sean
congtraint on the time ueed for schooling. With
Eime a scarce commodity, there is a continuing
trade-off between the amount of knowledge to be
taught and the time available to teach it. It is
possible then for enlisted personnel to emerge
from a fire control course twirling encoders om
the fire control console to create a perfect dot
stack of estimated position dots producing a
golution involving target course, speed and range,
yat not grasp the relationship between the dot
gtack and the reslity it representa. Similarly,
an officer who has completed a MK 117 training
program may wunderstand Cthe theory behind the
machine weét not be able to efficlently use the
encoders=—aince adeguate training time was not
avallable.

Adequate training encompasses far more than
familiacizing an individual with concepts and
equipment. It ineludes the time spent reinforcinm
that training, applying the knowledge and skills
derived from different ¢typés of scensrios.
Reinforcement training requires time, but
unfortunately this type of training must often be
sacrified in order to first develop baslc skilla.

Hone of thie 18 en indictment of the instructors
nor the training methods used at the schoola. It
iz wmerely a8 recognition of time constraints.
Schools alone cannot be held totally responaible
for meeting the needs of Ffire control training.
Hather, there must be a coordination of land and
ses training efforte through a systematic approach
to integrating these two types of training.
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On-board Training

The 55N comsunity has an on-board fire control

training package SORAT (Subearine Operational
Readiness Assessment and Training) which addresses

individual through team trailning on the plots and
the MK 81 console. This program, however, is used
at the discretion of the Iindividual submarine CO.
The wardroom's dedication to trailning governs the
leval of training effort. The SORAT fire control
package may lie dormant in the bowels of some
submarines for years, 1its existence acknowledged
only by the [fire contrel technician who brushes
the dust off long encwgh to insert material
changes .

A multitude of remsons are given for shunning
structured fire controel tralning. Such reasons
range from "It's too difficult to set up a team
exercise™ to "We don't have time.™ In Fackt, the
“"We don't have ties™ chent is heard so often that
ong begins to wonder 4f dts memorizing is
requirad. It indeed may be a Erue statement; but
then sgomething 1s definitely wrong. A serious
distortion of priorities has taken place If
requirements for supporting the ship's mission
(administrative duties, engineering, etec.) have
been allowed to overwvhels requiresents for
performing that mission. What good is an attack
submarine that can't track and destroy the enemy?
The fact remains that a high tralning priority and
effective training system are required. There
should be no waiting until a war 1s threatened
before priorities are restructured.

0f course, it may be felt that the operational
experience and training gaimed in at sea exercises
sufficiently Fil]l a submarine's training needs and
consequently a structured training program is not
required. Thie assumption however has several
shortfalls. First, operational experience is a
matter of opportunity; with the acquisicion of
eritizal knowledge and skills fragmented and
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likely to be deficient. Further, this approach
relies heavily on the training expertise and
knowledge level of the crew members who happen to
be available. In short, operational experience
alone lacks & systesatic approach as well as
control required to ensure that adequate training
occurs and that a submarine reaches a satisfactory
lavel of combat resdiness. Periocdic operstional
training also has limitations. There are the
constrainta impoaed by artificial exercise
condicions and limited geography for the
exerciges. Budgetary conaiderations and
scheduling problems also enter the plcture.
Further, operaticnal ctraining 1involves the
participation of the entire submarine. It doass
not lend icteelf to ctha careful treining of anm
individual crew member nor does it account for the
training of all members of a partieular team.

Sometimes, fire control training on board ia
inadequate because the wardroom believes that its
crew has had adequate classroom training. “They
spent two months at the trainer.”™ “Hy men have
been to MK 117 school.”™ This is all too often a
Faulty assusmption. First, classroom training
cannot be expected to completely f£ill the training
rtequitesent. Second, even If sufficlent time and
regources exlsted for thorough classcoom training,
refresher training would still be a neceasity.
Skills are lost when not used regularly. Training
ia an on—golng process and skills require constant
practice. For example, the officer who mans the
MK 81 console only at times when his ship goas to
battle stations will oot be able to maintain =&
high skill level without regular refresher
training.

Submarines where relevant regular fire control
training is conducted can be wasily distinguished
Erom thelr counterparta which satisfy a
requirement for Ffire contrel ctraining cthrough
having occasional lectures. Such disparity 1In
training effort can be attributed to many causes
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ranging from ingrained philosophies te a lack of
accountability. But the net effect is the same—a
lack of wuniform fire control expertise among
gubmarines.

A key component of the problem lies in the
igolation of the various traiming elesents. Each
of the training areas—classroom craining,
on-hoard structured training, operational
training-—exist as separate entities. Thera has
been no systematic attempt to Integrate the
tralning elements. Hence, this lack of
integration means that the role of on-board
training is {ll-defined in relation to the large
training effort. How can on~board training mest
the fleet's training needs unless coordination of
effortes between the training communities occur?

These obvious problems in achieving adequate
training also suffer From subtle obstacles
groundad in human perception and atticudes.

Equipment versus Training

Consider that famous line muttered by all
pelf-respecting submariners: “In my day, all we
negded for a fire control solution was an angle on
the bow, a bearing, and bearing rate.” Today,
however, the Mk 117 has made the fire control
problen significantly more complex than that. The
Mk Bl operator is now inundated with hundreds of
plecas of data to sift through, sulctiple modes to
consult, and numerous weapon presets to be made.
Does he understand how the data fits together?
Doeg he know which pleces can be safely ignored or
which are crucial? Does he know whem or how to
utilize data from a differenct mode? This ie far
more than hie predecessora had to cope with. HFot
only hag the equipment fasiled to replace the
person, 1t has put significant new requirements on
a parson's skills.

The MHavy spends billions on equipsent, yet when
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dollars are short, It 4is craining that is
sacrificed. Equipment is wvisible evidence of
@money spent; ¥ou can reach out and touch if.
Equipsent is exciting, lmpressive, something which
is documented. Either it workes or it doesn't and
either the money was well-spent or the product is
inferior. You can't do rthis with training,
however . Training is an inteangible that takes
place over time. You cannot reach out and examine
a man's brain to reveal where the money has gone.
You have not exchanged dollars for something you
can touch. Therein lies the rub.

But even when adequate training dollars have
been budgeted, the nebulous nature of tralning
makes it wvulnerable to budget cuts with cthe
rat{onalization that training cen “always be
conducted somevheres else.” The “somewhers eslse”,
of course, rarely materializes.

Additionally, to ensure that training money has
been well spent it Is necessary to assess people.
And this is another area of controversy. There
are those who believe that assessment is
required-——that there must be some method of
evaluating the current status of submarine coabat
readiness to ensure a preparedness for war. There
ere others who fear that the word “assess™ is a
slx-letter word with a Ffour—-letter meaning.
Without assessment, however, training dollars are

difficult to justify. How then can the need and
ite outcome be documented?

Eg!gllc:nnz

There is an attitudinal problem which arisea
from an assumption of technological superiority.
Such complacency adds to the problem of achieving

an adequate training emphasis Iin Fire control.
There ara at least two serious Flaws with this

assumption, however. First, as stated earlier,
tehnological superiority ultimately relies on the
humans who exploit it. The Mk 117, for example,
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may have capabllities that exceed those of an
enemy's fire control system. But without
adequately tralined personnel who can exploit the
aystem's capabilitiea, the sdvantages of better
technology are reduced if not eliminated. It canm
ne longer be assumed that the U.5. has marked
technological supericity im submarines. To do so
in dangerous. The technelogical advantages
previously enjoyed may be gradeally diminishing.
As the technological edge continues to narrow, the
key to combat superiority will more and more
result from tralning. Dur submarinecs must be
better traimed than their adversary, better able
to utilize equipment capability, and better able
to collate information and then respond rapidly.

To accomplish this, a well-structured, cohesive
tralning concept is necessary—with programs that
engure integrated, syatematlc tralning on land and
At gea. Unless the required investoents of time,
money, and effort are made for training our fire
control personnel, the millions spent on machines
will have heen squandered and our technological
advantage seriously reduced, with our submarine
forca far less effective than supposed.

R. F. BAIRD

REPORT FROM THE FLEET

Aa I complete 3 yearse in command of ome our
finest nuclear attack submarines, I have BaNY
thoughts that seem important—a few of which may
be of interest to the readers of the Submarine
Review,

PEOPLE. Feople comeé first to mind. The people
today are superbl ...both the officers and
sailors. They seem to be a cut above the wold of
Ehe younmg men who entered the service in the
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early-peventies. Recognizing that there are
pe'er~do-wells Iin today's group, I think cthat
today's young men as a group exhibic a degree of
patriotism, personal pride, and enthusiasm that
was notably and painfully lacking &
half-generation ago. Whatever the causes for the
changes, I know that the young men I am serving
with are deing their country proud, day after
day—and mission after mission they have proven
themselves to be most deserving of our respect and
Support.

SENS0RS. The AN/BQQ-5 series sonar is a gquantum
jump forward from previous sonars and has provided
today's skippers with many tactical tools not
readily available 10 years ago. Day-to-day
tactical use of wery long tracking ranges, very
high speed tracking, and multiple contact tracking
are but a few of these tools that have helped me
to conduct missions that were both very successful
and very excicting. On the other hand, I have
noticed no great additions to my tactical tool bag
from the changes inm our ESM, RDF or radsr sensors.
True, the equipment has been updated, but the
tactical A{mpact of any increased equipment
capabilicies haa not heen significant im

comparison to the sonar changes.

COMMUNLCATIONS. The high-speed satellice
communications saystems have rvevolutionized the
submarine radio room. We no longer have the
small, cramped rtadlo receiving room that was
gnergized three times & day to receive the
Bubmarine broadcast at tens of words per minute.
Now we have the ewall, cramped Communications
Center that is nearly always in action, processing
both incoming and outgoing traffic at many times
the speed and volume of a few years ago. The
gatellite has made 1t possible for the Force
commander to exerclae effective operational
control of a tactical encounter thousands of miles
away, and to @soothly coordinate several
submarines in support of a single or associated
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mipeion. The satellite has also made it possible
for the force commander to talk te the akipper eon
sceng, and it is pleasing that the boss has shown
great restraint in thies area. There has been no
move in the direction of glving rudder orders frem
afar. Instead, the increased communications
capabllities have been used to improve the support
of the skipper on the scene.

WEAPONS. The ME-48 torpedo 1s a quantum jump
forward from previous torpedoes. Ite
capabllities, and assoclated submarine tactics,
are not adequately evaluated In [leet exercises
because cur firing signals would not be detected
by the targets at normal firing ranges (they
would, however, notice the torpedo In the real
world). However, the MHK-4B has been shown over
the past few years to have shortcomings, and the
skipper's choice of firing position has been one
of them. The addition' of the cruise missile
(HARPOON) to the submarine arsenal over the past
few yeara has been disappointing. Not only are we
hampered by an apparent shortage of missiles, but
the cosblnation of small warhead and long range
ien't what I've needed in wy task force
Encounters. At any rate, with the existing
limitations of both HARPOON and the MHE-48, the
weapone area is in need of ancther quantum jump
forward.

RICKOVER. The departure of Admiral Rickover has
not changed the cperations or effectivenesa of the
Division of Naval Reactors as wviewed {rom my boat.
It is still impressively responsive with technical
aesistance, and the nature of the Information
which skippers must provide to the organization
remaing essentially unchanged. The Fleec
Commander's Nuclear Propulslion Exsmining Board is
gtil]l impressively effective in enforcing existing
standards and In weetting improved standards
through the challenging esnnual exeminations. The
wnigue, direct communications between the &-star
boss and the 3-stripe skipper im the HNaval
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Beactors chain has also not changed. There 1is
gtill immediate, personsl feedback provided in
thia channel in Tesponge to shipboard
pacformances, both good and bad.

OFPPORTUNITIES. Submarining today still provides
great opportunities for perscnal achievement just
g8 it still provides strong challenges that alwsys
test and sometioes exceed the capabilicies of even
the beast skippers. Each area of & submarine's
operatlons=-propulsion plant, tactice, food
gervice, intelligence collection, ete=—still
requires the day ¢to day dedlcation of many
talented people to make things work. Nothing is
in automaticl The people, from the skippar on
down, need daily training and skilled coocrdination
of their efforts if the ship is to succeed. And
the Eruite of success are surely ms sweet as
they've ever been. Today's submarine mdssions
provide great levels of excitment and pride in
Buccess as a team working in a most demanding and
hazardous environment. There fs wvery much a
feeling of service to country and of great
challenge and opportunity evident in the crew of
today's submarine.

CAPT. EEN LEE, USH

STEEF ANGLES AND HIGH SPEED

SHIFMATE'S recent cover showing USS PICKEREL
surfacing at a 72-degree angle, and a later letter
to the editor by a rteader who thought ir might
instead be my old ship, AMBERJACK, impell this
follow-on. As skipper of AMBERJACK in 1948-49,
wheén we were developing high speed and steep angle
tactice, I can testify the plcture was mot of her
biut of PICEEREL a year or so later. SHIPHATE'S
plcture was taken in March 1930, just before she
began her epochal erulse on snorkel from Hong Komg
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to Pearl. Faul Schracz was her skipper ac the
time, and bocth explolcts made records which scill
atand.

AMBERJACK'S experiments with high speed and
gteep angles were begun inm 1948. In those days
combat tactice still had to be geared to the
necesslty of getting within close torpedo range of
important targets, and cthis usuvally m=seant
penetrating a screen of enemy ASW forces. Whether
in peacetime exercise or actual war, this was
mlways a matter of some risk. There was alweys
the concern that the penetrating submarine might
gome up in just the wrong place; dead ahead and
close aboard of a big ship making high speed.
Because of the danger of broaching, approaching
periscope depth took time, during the last phase
of which the submarine would be wvulnerable near
the sBurface while still too deep to use the
"scope. Hany otherwise suzcessful acrean
penctrations failed to produce attacks bacause che
gubmarine skipper could not be sure, In face of
the noise of many sets of propellers nearby, that
it was safe to coma to periscope depth to aid his
torpedoes. It Beesmed to us, reading ceports of
successful secreen penstrations, that most of thes
involved a lot of good luck.

Every submarime skipper of cthat ctime asked
himaalf what he should do if, whem almost up to
periscope depth, high speed screws were suddenly
heard oo a steady bearing and closing. At such
moments Ctha poeychological tension 1s high. In
peacetimeé exercises the pressure is for caution,
not unnecessaty rlsks. In war, aggressiveness is
taquired as well. How, then, train for combat?
The dilemma had major proportions. Clearly, we
ghould train to use all our capabilicties to the
feasible maximum while atil]l mainteining the
necessary edge of safery. Since many attacks
failed through inabllity to see at critical times,
while others may have been pressed too far and
resulted in sometimes serious training
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accldente=—not to mention disasters that may have
oecurteéd in war—how & skipper handled it was &
direct measure of his effectiveness. The trouble
vag that the criteria In pesce and war were

oppoaites.

After the war, with the guppy submarine capable
of 18 knots at the half-hour rate and 15 For a
full hour--unheard of during the war yvears—we had
2 puch more agile vessel than the great boats with
which we had fought Japan. New combat tactics
were needed for it, and many wardroom discussions
ensuad. It became s favorite topie. Rapid depth
changes, to go along with our new speed submerged,
seemed logical. But this was not achleved merely
by recognizing its desirabilicy. There were many
unknowns in ship stability, internal wsecurity,
control procedurem and esecgency situsctions that
needed to be handled with sssurance. BUSHIPS was
already conducting experiments to determine
control and stability, and 1t seemed only right to
E0 on to evolve combat tactice.

It was an exhilarating time. We worked out our
ideas slowly and sceadily, and gradually increased
the stresses we placed on our ship and ourselves.
I should point out that most credit should go teo
AMBERJACK's engineer and diving officer, Allen J.
("Red”) OGilmore, and his battle stacions
planesmen. Thelr confidence and abilities were
infectious, and the entire crew, conce briefed in
vhat we were trying to accomplish, was with them.
ODur enthusiasm, parentheticelly, caused us to
becone known in some quarters as "USS AMGLEJACK."
However, Jimmy Fife, then CowmSublant, approved of
what we were doing.

With Comsublant's concurrence, 30 degrees was
established as the operational limit. We never
exceeded 1t except during emergency drills.
Fifteen degrees was get as the limiting angle for
normal dives. Beyond that we were always at
battle stations, and no actual esergencies ever
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occurred. Some gpecial preventive procedures were
needed; engine oil sumps were kept near their low
points and checked constantly; generator oil seals
were under continuous observation for the firae
8ign of inciplent leaksge; special consideration
wag given to the cook; and a wvendetta was waged
againet loose gear which could present a missile
hazard (coffee mugs were the worst offenders,
especially 1if not completely emptied). A few
spacial preventers were devised, such as hrackets
welded to the control room deck to keep tool chest
seats from sliding. Grab rails were installed,
extra chains and turnbockles were put on torpedo
racks, and extra belly bands (thoroughly tested)
secured the Eish to the racks. Tail buffers were
kept always rigorously anug on fish in tubes, aa
they should be anyway. The crew used to brag that
AMBERJACK was “secured for sea like no boat had
ever been secured before™--snd this was goed to
hesr.

The worst possible casualty was defined as a
stern plane jammed at hard dive with the ship at
15 knots in a 30-degree dive. As may be imagined,
this was one we worked up to with s great deal of
respect for the forces we wera dealing wich,
carefully stayiog at least even with the angles we
wera then workinmg with. In fact, the emecgency
drill, initially at slow speed, always came first.
Ultimately it became a thrilling demonstration.
On order, with the boat at 30 degrees dive and
gpeed 13, the stern planesman would put his planes
on hard dive and hold them there. Conn would
order full rudder, back emergency, blow forward
group and blow bow buoyancy. The stern planesman
had orders to revarse his planes 1f AMBERJACK
pasged 45 degrees or appeared about to exceed test
depth, but the boat always stopped at exactly &7
degrees and after about 150 feet of depth
increase. We would vent tanks and go ahead one
third as she ballooned wupward, and AMBERJACKE
always steadied out beautifully. A large bubble,
which would not have been desirable in combat, of
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course rtesulted, but this was better than the
alternative, and anyway, It gave a false sonar
tacget, and we would be long gone by the time it
surfaced.

The result of our drills was the ability te go
from periscope depth to test depth in & minute or
less, starting with the scope up and speed two
knots. From any speed in the surfaced condiciom
we could get under im 25 seconds and be at 400
feet in 35 more. Coming up, we could change depth
Erom 400 feet to periscope depth, and have the
scope up for a Ffast observation, in 90 seconds.
By sctual test, & full look around could be
undervway within 30 seconds after passing 200 feet
on the way up, and if necessary we could be back
at 400 feet o minute later. We were blind and
viulnerable to being rammed for only about £ifteen
seconds. Dur somar was good enough to ensure we
could hear any underway ship within a couple of
miles. We felt able to tackle a first class ASW
outfit——penetrating a screen or coming up near an
enemy main body, and having plenty of time to
dttack or evade. Dur omly concern was Cthe
possibility of & ship lying dead inm the water,
directly overhead, with all machinery stopped.
The periscope was therefore always raised before
it could break surface and a good underwater look
taken for the dark shadows of big hulls dead
#head, as the boat planed upward. I have seen
this once, and it 18 a sight never to be
forgotten.

AMBERJACK was actually updacting Holland's old
“porpoising” wmancuver Ffor making observations
before development of the periscope. One of
Holland's major differences with Simon Lake, his
chief tival in the early submarine days, was on
this point. Lake held that submarines should dive
and surface as nearly as possible on an even keal
fore amnd aft. To expedite going deep he
ifntroducted a negative buovancy tank into his
design. In ahort, he wanted submarines to be
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operated rather like a blimp or dirigible, while
Holland argued for tactice more like those of
heavisr—than-aireraft. Strangely, conaldering
Holland's preeminence Iin submarine matters, it was
the Lake submarine design which the U.5. Kavy took
up and vefined, not cthe Holland design. Boats of
each type were built, wup cthrough the S-boat
claseses, Pre-war submarines can recall che
arguments over the respective merits of “Holland™
and “government” boats, as the two basic designs
were knowm. Although, “Holland™ boats, built by
the Electric Hoat company, were better liked by
the operators, it was the "Government™ boat which
grew into the successive “T" and “V" classes and
ultimately into the fleet boast with which we
fought WWII.

S0 wmuch for an abridged wversion of U.5.
submarine design history. Basiec to all navies
between the wars was the the idea that subs were
submersible surfsce ships whose best employment
was In support of the battle fleet. Lake's double
hull design may have seemed better suited to this
concept. In any case, his tankage and machinery
design concepts were favored by U.5. Navy
designers, and alwmost asutomatically some of his
tactical ideas were also. Before the war a
three-degree diving or surfacing angle was
consldered normal. Anything more than ten degrees
would cause general pandemonium throughout the
boat, bringing skipper and cook roaring into che
control room. Ewven In combat, when rapid depth
change was sometimes clearly indicated, Cthe
"blimp” technique was all we knew. I have strong
memories of an acctlon whem the old TRIGGER, in
which I was serving, was nearly lost because we
changed depth too slowly.

While AMBERJACK was working on this, a National
Geographic photographic team In Eey West, where we
were based, evidently heard of what we were doing
and requested an opportunity to get somé plctures
of us doing our stuff. I protested that our ateep
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anmgle work was beling done underwater, was not
photographable, and should remain classified. All
the same, we were directed to make a surface
demonstration for the cameca crew, which would be
embarked in a blimp from the nearby naval airv
gtation at Boeca Chica. We made stesp angle
surfacings beneath the blimp for a couple of days,
but the plctures were from too great a distance.
A much closer range effort, with the camera in our
squadron submarine rescue ship, was consequently
decided on. With the ASE on stesdy course and
gpeed and on our Torpedo Date Computer, and
ourselves on parallel course, we dove off har
quarter, passed under her at 150 Ffeet and Full
speed, blew tanks and went to full rise just off
her bow. We broke surface at a 38-degree angle,
about 200 yardes broad on the ASR's starboard bow.

AMBERJACE thereupon settled back down Eo some 75
Feet, but of course bobbed immediastely to the
surface. As we did, I heard the Squadron
commander's delighted "Return to the base!™ on outr
volce radio, One partially expended roll of film
was all they had, and without even looking they
decided 1t was enough. The sghot was later
published in the National Geographic and some
newspapers. The Geographic sent us enlargesents
of the picture, and some of them are still around.

Some time later, Joe Grenfell, Chief of Staff
for ComSubPac and an old friend, wrote me that the
Pacific submarines had “grown tired™ of having an
Atlantic submarine adorning thelr walls, wented to
raplace it with one of thelr own, and asked for
all the information I could mend him. 1 sent back
a long letter with all the detalls and coples of
official reports to ComSublant. After a while &
phote of PICKEREL surfacing at a 4B-degree angle
came back from him. I later saw the same sghot on
television, and it is seill ahown from tcime to
time. PICKEREL's skipper at this point was Hank
Sweitzer, who had recently relieved Schratz.
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Personally, I've alwaye regretted the esphasis
on the dramatics, for the next question is always,
“What use is chac?* The answer, of course, is
that there il no use; steep angles are useful enly
for fast depth change, an ability we must have
when needed. Whatever the rationale For
publicizing what our submarines were doing in this
regard, the long range effect was to make it scem
like a stunt. We also thereby announced it teo all
potential enemies. In the U.5. Havy, however, I
believe AMBERJACK's experimenta Increased the
tactical abilities of our submarine forces, for we
demonstrated the tactic's usefulness for both
attack and evasion in fleet problems. But I
8incerely wished we had kept it secret.

On the personal lewvel, however, I always pay
attention 1f a2 wodern sub driver mentions diving
angles, and am delighted to find that while
today's submarine cooks still uwppreciate being
forewarned of expected steep angle operations,
they accept ten degrees with equanimity.

EDWARD L. BEACH

RECOLLECTIONS OF A DANGEROUS MISSION

It wae & beautiful day for flying over the South
Pacific in the month of July 1943, 1 was on my
way to Guadalcanal under orders “as a volunteer”
to Inspect a beached Japanese Ccwo-man midget
submarine. My job was to determine if it was safe
to transport the sub back to the United States.

My boat, the US5 5-31, had just returned from
her 7cth War Patrol=--a reconnaisance mission of
Aneityum Island inm the New Hebrides group. We
were refitting in Houmea, New Caledenia, prier te
resuming our primary mission of training Uniced
States, Australian and British warships in
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anti=-submarine warfare tactics.

Admiral Halsey, Commander Southwest Pacific,
learned that a small Japenese submarinme had been
abandoned on a besch at Guadalcansl. He believed
Ehat it might be in a good enough state of
preservation for salvage, and possible return to
the U.5. He requested ComSubPac to furnish &
submariner to make this determination. I was the
only available submarine skipper in tha area 8o
Vice Admiral Lockwood “volunteered™ wme for the
job. Hand-written TAD orders sent me on to
Guadalcanal.

I had no idea what I was getting into. T was
not an ordnance expert. In fact, I was rather
naive regarding most aspects of ordnance except
for routipe operations involwving torpedoea. The
staff gave me sketchy information indicating that
the submarine had been ashore for some time, that
no one was on board, and that all hatches were
etill elosed. 1T was alsec told that abandoned
Japanese installations WETE frequently
booby=trapped. This gave me something to think
about. Howaver, my enthusissm for a new angle on
gubmarining offset any undue alarm I might have
falt for this mission.

We took off early in the morning from Noumea in
a J2F and Flew B00 miles to Cuadaleanal acriving
Juat before noon.

We made no aircrafc contacts during the £light,
but on reaching the big lsland, several Navy
planes escocted us to the site of the beached
submarine. Our “old flying Duck™ landed in calm
bloe water and taxied to the beach whare a large
nusber of Army personnel and natives wers gathered
near the submarine. 1 jumped ashore and told the
pilot that while I was inspecting the submarine he
could refuel and return in an hour to pick me up.

The senior Army non=-com in charge was a Haster
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Sergeant who briefed me om the situation. He said
that the sub had eicher been washed up on the
beach or been driven ashore by ite crev sose Cime
bafore he'd arrived in the area. And, that no one
wanted to approach the sub since 1its two yellow
torpedo warheads were exposed and were probably
nrmed .

The submarine had grounded just above the water
line. It was canted ten degrees Cto porkt, and
there were no signe of damage. I was given a
wooden ladder——s small tree trunk with hand-hewn
crogsbars=—which T Jleaned against cthe huall
alongside the connlng tower. Then I advised all
the observers to move about 200 yvarde off-—just in
case the sub blew up.

The small, two man mini-sub was about B0 feet
long. It had a diameter of B8 feet, & small
conning tower amidships, and displaced about 50
EOnS . Two wvertical ido-line wmuzzle loaded
torpedoes with large warheads protroded from the
bow. Control pleanes and rodder were located at
the stern just forward of & five foot three=bladed
propeller. The unpainted holl was in good
condition except for a few rust spots here and
there.

Having made these observations, I climbed the
ladder to the top of the conning tower. By gently
shifting my welight athwartshipe I was abla to test
the stability of the sub. But she was well
anchored in the sand. Then I turned my attention
to the small hatch, which was, surprisingly,
cracked open about half an inch. The air coming
out of the gub dido't smell too bad. 1 felt
around the hatch—combing For wires which would
indicate = ctrigger for an explosive device. But
there were no wires. Then, 1 opened the hatch
being very careful not to jar it whem it reached
the lock-open positiom. All went well. The alr
in the cooning tower was musty, but breathable.
The hatch into the sub was such smaller than our
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30" S=boat hatches=-probably less than 20" in
diametar. After feeling around the internal edge
oF the hatch and down the first three rungs of the
ladder for obstructione which would restrict ov
going below, I started dowm, wiggling back and
forth in order to squeeze through the hatch. All
the way dowm I looked for any gadgetry which might
activate an anti-personnel device. At the botto=m
of the ladder, =y flashlight disclosed ne
triggering devicea; so0 I began to feel much
better.

Looking forward from my badly cramped position,
I realized that I couldn't stand erect im any part
of this small sub. My flashlight illuminated a
narrow corrider leading forwvard to the two torpedo
tubes. Crawling forward, I noted that on either
gide of the passagewsy there were food storage
spaces of shelves and small mesh baskets——pome of
which still held canned goods. Several cable runs
leading forvard were connected to brown setal
boxes at the tubes. The boxes evidently held cthe
launching circuits for the tubes. At this time I
wondered how the Japanese C.0. controlled his
depth and acttitude after he got rid of aicher of
these monstrous torpedoes. I hadn't seen any
cospressed alcr tanmks for blowing water ballesst to
compeénsate for the discharged torpedoes. I felt
certaln that the battery powered elactrical syetem
had been dead for a long time. 5o the torpedoas
even {f armed weren't about to be accidentally
launched. I Eimally turned myself around Iin the
cramped quarters and started back to the midships
section. The deck over which I crawled was damp
and alimy from the tropical humidity and rotting
of food. I also noticed that & duct in the
overhead contained vent holes for recirculation of
air through the sub. That didn't however reduce
the foul odor stirred up by my passage through the
compartment. When I returned to the conning tower
hatch area where the controls and the periscope
were located, I tried the driver's seat where the
C0 handled the boat. It was comfortable for a
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five foot human, but I had to squeeze to get into
the conning position. Facing forward my legs
straddled the scope which looked like a German
Kollmorgen periscope but on a smaller secale.
Although I wanted to take a look, the periscope
eya-pleces were too low to peer Into, sinece the
periscope was housed with no hoiscing power.
Several control devices and indicators were
located around the base of the scope. These
controls were so arrangad Cthat the CO0 could
operate the scope, steer the boat, control cthe
depth, change speed and determine the trim of the
sub-—all within ara's reach of the CO0's seated
position. I didn't dare touch any of the controls
for fear of activating fluides or power which could
disturb the neuvtral position of moveable parts.

Through the hatech leading to the after
pompartment, I observed sbout 100 small storage
batteries lined up on eiher side of the parcow
passageway which led to a centerline motor. It
seemed similar to a 600 SHP induction type direct
drive DC moter which uses a resistance type speed
contrel. This compartesant contained wvented air
ducts for air ecirculation plus lote of the
cabling=—necessary For propulsion, lighting and
equipment operation. To satisfy my curicseity, I
used the old submarine electricien's trick for
testing DC grounds. Wetting =y Index and middle
finger with saliva, T passed them lightly over the
plus and minus battery connections, then over the
main wmotor leads, and finally over the cabla
connectors leading forward. There was no shock ot
tingling in wmy fingecrs, Aiodicating that cha
electrical power in this mini-sub was totally
exhausted. After this test, I felct much safer.
Ratracing my way forward, I made & note to include
in my report to ComSoWesPac that this Japanese
mini=sub could be safely cleaned up but with some
effort, and could be used as a display after the
warheads were disarsed and the torpedoes removed.

Hy one last look at the Commanding Officer's
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battle station, where all controls fitted togethar
g0 neatly, wea an envious one—For the sfficiency
with which he could operate his boat while his
subordinate did all the cheécking, testing and
upkeep of the sub'e equipment. However, I
wouldn't have enjoyed being cooped up in such a
s=all space during a short patroel. When I finally
climbed the conning tower ladder, closed the hatch
and left the boat, it was only a little over am
hour after I had gone aboard.

My “flying Duck”™ pllot was ready. T told the
Army Sergeant that since the warheads were srill
probably armed, no one was to board the sub umtil
I had arranged for an Explosive Orvdnance
Detachment to disarm the torpedoes. [ slso told
him ¢€to put “restricted” signs around the
area—which he passed on to the natives hanging
around the sub. Dangerous mission completed!

n &n uneventful flight back to Noumea, 1
observed a gorgeous sunget over the South Facific,
and tesolved that never agein would I be connad
into such a risky situation over which I had so
litele comtrel. A War Patrol was much preferred!

HIEE SELLARS

(Ed, Hote: This mini-sub may be the one which is
on display in front of the Submarine School at
Groton, CT. It is expected that this Japanese
Ewo—man submarine will ba moved Eo the
Huseum-Library area just inbeard of the Nautrilus
when the Submarine Museum is {naugurated.)

SUBMARINE COMPRESSION RING HULL JOINT

In the 508, as commissioning CO of HARDER
(55-568) and then of SEAWOLF (S55N-575), I watched
with astonishment as some 600 workers poured
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through the 26" hatches to finish construction or
repair of these boats. MNo wonder EBCO had a large
Physio-Therapy Lab for workers cramped fErom
working In contorted positions. {Almost as in
scenes from Dante's Inferno.) The ansalogy came to
mind of o jeweler repairing a watch through cthe
stem—hole racther than cthrough the open back.

One knew that im WWII the Germans preassembled
their submarine hull sections for later assembly
at a launching yard. In the same fashion,
torpecdes and missiles are constructed by holl
section and later the sections are held together
by locking rings. Why not use the same concept in
submarine construction?

After digcussions with Adm. Andrew McKee and
Capt. REalph Kissinger——although they thought
problems of out of roundness would have to bhe
solved-——the idea wseemed [easible. They also
pointed ocut that ne such requirement hed ever been
established. This highlighted an odd sort of
logic: f.¢: the Efeasibility had not been
established because the requirement had not been
established because there wasn't sufficient
evidence of feasibilty. An estimate of value was
evidently needed from someocne outside the
bureaueratic ecirecle.

One opportunity came goon. The SEAWOLF had gone
te sea in "36 with a two-year supply of Fuel in
ite unique sodiue—cooled reactor. Though
SEAWOLF's system operated perfectly, sodium proved
to be such a superb heat conductor that, unless
the plant was carefully operated, the stainless
steel in the primary loop could be thermally
ghocked by sharp temperature waves. This hazard
gave the competing high pressure water plants a
decigive advantage in the near Eterm. Seill, I
Felt that SEAWOLF'e liquid msetal reactor should
not be prematurely abandoned, and SEAWOLF put out
of commission with a wear of reactor fuel srill
available.
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Thus, in "37 1 tried to sell the idea that
construction should be started on a water reactor
compartment which could be used in SEAWOLF in '59
when SEAWOLF would have burned 3 vyears of Ffuel,
including one partial refueling in between. It
wag estimated that a swap of reactor compartments
could then be done in about & weeks. It was my
hope that a very important principle of cost
raduction ecould be demonstrated--preassemble the
presgutized water reactor compartment thenm join it
to SEAWOLF in such & manner that it eould be later

separated to facilitate repairs, refite and
overhauls.

Unfortunately, my scheme was badly out of phase
with the planning, budgecting, and advocacy in
Washington, SEAWOLF entered EBCO 1im '58, and
sctayed 1% montha for a normal kind of conversion.

Now, 25 years and many designs (successively
larger) later, it may be time to establish the
feasibility and the requirement to produce
outfitted pubmarine compartments which can be
joined together in production, and later separated
and rejoined as needed for repairs, ete. In the
last few vears some use has been made of partial
preassembly of hull sections, but full advantage
of the principle im not reached until provigion is
made to separate compartments Ffor repair. For
this the SUBMARINE COMPRESSION RING HULL JOINT ia
AN answer.

DESCRIPTION:

To envision this joint, think of a torpedo: its
sections are hald together by external locking
rings. Under tension they compress the baveled
machined surfaces near the end of each section of
the torpedo. In such a system, the locking ring
experiences external pressure—the same a&s the
hull. Moreover, the rting is subjected to
corrosion the same as the hull. If the ring is
stiffer than the hull, the joint will tend to
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loosen. A besat scheme for &8 submarine hull would
be to place the ring inside the hull away from
corrosion and hull cospression. There it would
tend to tighten the joint.

How envision each submarine huell section with a
thickened end-ring and machined Eace, behind which
is a machined baveled surface designed to bear on
a beveled compressing surface on the outside of an
interior ring which forces the hull sections' ends
togecher as it {8 expanded.

Control of the expansiom of the interior locking
ring would be by hydraulic locking into place cam
sections within the circumference of the ring. In
port for rTepair, cthe hydraulic cem would be
retracted, disengaging the locking ring f£for
separation of compartments.

Development and test of such a joint would not
ba cheap or easy; but the designs would probably
be scalable for the thickness and diaseter of a
submarine hull. Ancillary development would be
required for remotely operated electrical and pipe
coaplings, and for joints in the superstructure
exterior to the pressure hull.

BENEFITS:

In construction, components could be more
densely loaded into compartments through the ends,
personnel accesa and rvigging epace could be
sacrificed. The pressure hull could be made more
dense with bouyancy provided by exterior
non-compressible solide like syntatic foam. Such
materials could serve aleo in mound absorbtion and
teduction of weapon damage. Target elze as seen
by ASW weapons would be reduced. Compertments
could be made in different speclalizing yards for
later assembly. Change of submarine mission might
be accomodated by change of compartments, f.e. for
mining, anti-air, ete.
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Relative to repair: vho, among us submarine
commanders has not spent hours inm the mockups
looking for dinterferences which would prevent
strainer or zinec changes? The need for persomnel
access and work space within auxiliary or engine
room apaces could ba greatly reduced If cthe
compartments could be separated in refic. Inm
typical refits and overhauls, some cospartments
take much longer than othars. The use then of
spare compartments could greatly. reduce tie-up of
the whole investment. Submarine tendera might be
designed to enclose the submarine and separate it
for repair.,

What seems needed is a means to provide jolnts
in submarine pressure hulls which allow for
preassembly of Bubmarine compartments in
conatruction and separation of them in repair. By
g0 stating this requirement, this intuitive design
solution may generate a superior solution by ascme
brighter guy. Someday there might be & need for
speedier production of many more submarines. Such
a joint could chen prove indispensable.

mﬂ- :-l ﬂ- u-HI-m} m {mi}

NEW DESIGN ATTACK SUBMARINE ACQUISITION FROJECT

In order to meat the challenges facing oes over
the next few years, more affective managesent
control of the Havy'a submarine program management
resources is considered necessary. The Naval
Material Command has thus recently (Jan. 17, 1984)
chartered a new Program Directorate, FDS=330,
within the Naval 5ea Systems Command, to prosecute
all attack submarine programs of the NHaval Sea
Svstens Command and the Maval Electronics Command.
Consequently, FD5-350 becomes the focal point for
the design and acquisition of attack submarines
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and their combat systems — ensuring efficient
management control of these activities.

The Director Attack Submarine Acquisition
Programe PD5-330, Commodore Guy Curtis, has, as a
result, overall managesent control of: attack
gubmarine R&D programs and funda In HAVMAT except
for those assoclated with nuclear reactor plants;
PME-409, the Submarine Coabat Systems Project;
FME-393, the Hew Design Attack Sobmarine
Acquisicion Project. In addition, over the next
few monthse PDS-350 will take over ctechnical
direction and funding of the S5ea Nymph, masts,
antennae and submarine communicatione programs
currently comtrolled by wverious organizations
within the Haval Haterial Command.

The new design Attack Submarine is projected ko
be introduced into the fleet in the mid—-1990s and
will bring with it many Improvements over the
current 588 Class submarine.

Concurreént with the establishment of PD3-330, a
Technical  Advisory  Submarine Research and
Development Panel has been established to develop
& Coordinated Submarine Technology Base Plan for
all attack subzarines. Hembecship of the advisory
panel includes representatives from the Dffice of
the CNO, Haval Undersea Systems Command (NUSC),
Dffice of Maval Technology, MNaval Research
Laboratory (NRL), Mawal Ocean Systems Command
(NOSC), MNaval Electronics Systems Cosmand
(NAVELEX) and MAVSEA cognizant R5D offices.

In order to wmeet feture threats while
Baintaining ship delivery schedules, concentrated
gction on the part of HNavy managesent is
consldered essential. Through the centralizatiom
of control over the acquisition and design of our
attack submarine fleet, it is expected that state
of the art improvements in submarines and their
combat systems will be realized. These systems
will ba delivered to the flest on time and with
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high quality in order to maintaln our superioricy
in the undersea Cheatre.

COMMODORE GUY CURTIS III, USH

(Correction: Comdr. Trittem's article on
Strategic ASW in the January Review suffered from
8 glaring typo error. The sentence: “The U.S5. ia
obviously not adding defense to its well thought
out strateglec offense” should have read, “The U.S5.
is obviously now adding defense, ete.”)

DISCUSSTONS
STEALTH wersus SPEED

Stealth is the ralson d'etre for submarines.
Any other performance characteristic which might
jeopardize stealth may rightfully be challenged.
For this reason, submerine apeed 18 not alwayvs
conaidered to be a critical requirement. Indeed,
the percentage of volume and weight allotted to
gsound gquieting 1is likely to increase for Euture
clasges of ‘Westernm submarines, while cthat
dedicated to propulsive power 18 likely to
decrease. Hence, advances Iin power density
technology may be effectively cancelled by the
ever increasing demand for sound quieting.

The advantages aof spoed, considered
independently from stealth, are obvious and
include rapid deployment, incressed rate of area
coverage, and tactical advantage in a melee.
However, those advantages can be negated 1f
stealth is sacrificed. It is apparent that there
are trade-offs betwean speed and stealth. The
question which must then be considered is whether
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or not the relationship between speed and stealth
1g mitually excluaive.

It 18 possible that the conflicting goals of
stealth and aspeed may be simultanecusly achieved
in pome different technology regime.

U.5:. submarines which emphasize stealth have a
technology regime defined by steam generators,
55TCa, MPGa, reduction gears, and Etradicional
Bcrew propellecs. In this regise, increases Iin
propulsive power tend to generate higher nolae
levels. To suppress these nolse levels, higher
quality equipment must be developed or greater
volumes be allocated Eo facilitate quieting.
Thus, & significant incresse in power may raesult
in little increase in speed. However, other power
technologies may exist outside this regime in
which increases in power are not necessarily
accompanied by Increases in cost or In acoustic
decectabllicy.

Are there technologies where the functions of
heavy reductlion gears, large rotating electrical
machines; and steam generators are eliminated or
can be replaced by some low-noise or less costly
system?

Fuel cells readily come to mind, particularly if
they can be recharged with radiation or heat from
&8 nuclear reactor. Another option im
magnetohydrodynamic (HHD) technology which can
provide silent thrust as well as power generation.
If U.8: submacines are to mowve Into the speed
range of Soviet submarines without sacrificing
gtealth, alternative coat effective regimes of
technologies—regimes 4in which I=provements in
speed and stealth could be achieved simultanecusly
zay hold the answer.

K.J.M.

35



The Promise of Technology—What Went Wrong?

The article “After SUBACS™ in the October 1983
Submarine Review caused me to reflect back on the
experience of over 25 years Involvement Iin the
"digital revolution™ of the U.5. Mavy and to ask
the question; "What went wrong?”.

Certainly the promise of great benefits was
there. The concepts which we tagged with such
impressive names as "Central Computer Complex" and
"graceful degradstion” were not mere marketing
buzz words but were firmly based on what could be
achieved Cthrough digital technology. The
potential benafits they would bring to the Flaat
ware recognized At the time but somshow got lost
between exuberance for the design phase and the
realities of the Product.

As a result, we found ourselves going through a
geries of designe, each one promising more through
technology, each falling short in delivering that
promise. Is SUBACS another in that secies? I
think not.

In going back to the early days of NTDS and
continuing through the wvacrious evolutiona of
combat systems that occurred first in the surface
fleet and 1later in the submarine fleet, an
explanation can be found for what went wrong.

From the perspective of a developer, the
evolution of digital combat systems can be divided
inte three phages. The [first phase, beginning
with FTDS, was characterized as a learning process
or proving ground. The major concern on the part
of systea developers was how to implement an
eserging digital technology intoe an existing
analog combat syetem. Certainly the potential
benefite of digital combat systems over thelr
analog counterparts were recognized at this time.
However, the real concern and effort on the part
of digital system developere was just to make it
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workl

The early digital systems did work and much was
learned, They also provided certain advantages
inherent to digital techmology. Howewer, in the
final analysis, it is questionable if the benefit
to the operating forces was any greater than could
have been obtained with an analog approach.

The second phase in the evolutlon of digital
Combat Systems for submarines started about the
time of the 535N 688 development. This phase was
characterized by a widespread application of
digital technology—in the BQQ-5 Sonar, the all
digital Attack Center, Ship Control Subsystems,
Integrated Radio Room, and others. WVirtually
every arca of the Combat System was converted to
digital technology.

S5imple control routines gave way to complex
oparating systems. A host of software development
tools Were developed—compilers, simulation
routines, high order languages. The system design
process was formalized through a hierarchy of
gpecifications and design documents.

During this period of progress and maturing, the
submarine community developed and deployed a
number of sophisticated digital combat systems.
Impressive gains in performance and overall system
reliability were achievad. In spite of these
puccesses, overall the system fall short of design
expectationa.

In & shipboard environment they proved to be
cumberaome and unfriendly to the UBEBT .
Maintenance, both afloat and ashore, was time
consuming, costly, and frequently required special
expertise to resolve. The purported ease of

accommodating system growth and incorporating new
functions had not been realized. The result was

that in the few short years since the 55N 688
Clags and the TRIDENT Class were deployed, the
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submarine community has been embarked upom the
largest effort yet to build a “final®™ digital
combat system. What went wrong?

It would be easy to argue that nothing went
wrong; that the events and experience of the past
25 years ara a necessary part of progress. Such
an argument is probably wrong for it leads to the
conclusion that as long as some progress i{s being

made the ways of the past are sufficient for the
futura,

In the Firset snd second phase of digital Combat
Syatem evolution two fundamental mistakes were
made by those involved in its development. The
first mistake was a fallure to recognize that the
gole objective of a Combat System wes to provide
submarines with the ability to conduct war. All
too often, the means became the end. The
challenge of technological innovation Jjustified
the effort to produce it. Consideration of mission
objectives, 1f considered at all, were typically
dismissed on the grounds that technology need not
become involwved in tactics. The second aistake was
that there was no proper assessment of the true
state of digital technology which was available at
the time, in terms of ics ability to fully support
the design objectives of the then developing
Combat System. The tendency was to assume that
what was achievable in prineiple or had been
implemented in certain cases could be applied to
the System as a whole.

The net result of these mistakes was a cycle of
high expectation Ffollowed by limited success.
This, in turn, generacted an attempt to provide a
gsolution through ad hoc fixes. VUltimately, this
led to the realization that a total new design was
necessary.

The challenge to SUBACS is to not repeat this
cycle.
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The third phase of the evelution of digital
Combat Systems is iIn progress. Phase three is
characterized by & digital technology that has
reached maturity in a number of areas.

In the area of hardware, performance has
increased while costs have decreased. Rellability
is greater, size 1s less. And this is by aseveral
orders of magnitude over the earlier phases.

Software development has progressed from the
status of being a black arct—practiced by a few
gpecialiste—to the point where it 48 & highly
defined, highly automaced practice and chis
practice can be subjected to the same disciplines
of mansgement as any other product development.

Significant changes have alse occurred in the
aree of personnel. In the earlier phases,
personnel involved with the application of digital
technology learned their trade through individual
experience and practice as they learned. How a
significant and increasing number of people have
been formally educated in  the theory and
application of digital technology. They are well
equipped ¢to address the ctechnical i1ssues of
evalving systems.

Thias matucity of the technological base goes a
long way towarde alleviating the ctechnical
problems experienced in the earliar phases, many
of which can be attributed to attespting things
which at the tise were beyond the state of the
ATE.

This is not to say that SUBACS does not contain
glements of techniecal risk. They do exist. The
ADA language, for instance, presents a set of naw
problems, Meccibuted Frocessing and Bug
architecture have not been implemented in & real
time Combat System to the extent contemplacted in
SUBACS. Also, the structure and management of che
data base necessary to support a disctribucted
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environment presents a technical challenge. The
point 18, that becavse of the matucity of the
technological base, the SUBACS progras is in a
such better position to address these technical
issues and to provide solutions that are general
in nature and thus will provide a system design
that will accommodate the requirements of the
future.

The key then to avoiding mistakes in the
application of digiral technology is to clearly
identify and recognize those areas of risk-—arecas
where there are uncertainties in design, and areas
where we are assuming that a technical solution
will be available when we need it. These areas
must necessarily be addressed and fully resolwed
before committing the design of the eystem to
development. Only in this way can we aveld the
fundamental mistakes that will result in a
compromise of the original concept and design of
the syetem.

J. A. PETERSON

LETTERS

o Brooks Harral's book review on German
submarine losses im WWII — “630 at sea (generally
with the entire crew)” — makes one wonder whether
the German hboats weren't faultily designed. The
Germans lost more that 10 times as many subs
operationally than the U.5. while only sinking a
little over double the tonnage. Were the Allled
ASW forces ao much better than the Japanese ASW
forces? T don't think so. And don't forget that
the four Cerman ace submariners were loat with
thelr boats in 8 single convoy engsgement im March
194] == bhafore the allied ASW forces in the
Arlantic approximated 25 warships and 100 aireraft
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For every Nazi submarine at sea.

The movie Das Boot would indicate that the
German submarine pressvure hulls could withetand
even greater deptha than ours. That would make
the Germans' Iinner hulls tougher. 5o a best guess
is that it wag the double hulla of our boats that
made them & lot tougher than the single hulled
German Boats.

The Soviets build exclusively double hulled
boats. We build single hull ones. Did the
Soviets learn something from WWII experience which
ve have Failed to teke account of?

R.T.C.

Sir:

I have read with great interest the January 1984
edition of che "Submarine Eeview”™ and
wholeheartedly support a broadening of discussion
on submarine wmatters to the widest possible
audience. I certainly feel that the experience
gained by those who hawve fought a war in
pubmarines should be passed on to the present
generation of pescetime submariners. Two articles
in this edition of ¢the Review caught oy
imagination. The first was "RAY's Fifth War

Patrol” and the second was the review of the book
"Submarine.

Since the advent of the Fuclear Submarine, there
is denger of the modern Submariner becoming so
embroiled in the daily business of operating and
running this complex machine that the basic
principlas of submarine warfare are pushed into
second place. It is self evident cthact safety,
especially Nuclear safecty, is vital but it is only
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a means to an end;, not an end in ire owm right.
Likewise, although computers can do much to assist
in calculating the fire control solutiom of a
target, they are only an “aid”. The instinctive
tactical knowledge of the Commanding Officer and
his Command team Is still going to prove the
deciding factor between success and failure in
war. This point was well illustrated In the
Btirring and well wrictten account of USS RAY's
Fifth War Parol where, as che Commanding OFficar
and his team gained experlence, so the success on
patrol increased, making it “putstanding™ despite
"the shaky start”.

In the book review on "Submarine™, the author
asks whether tactics iInvolving a cosbination of
diesel and Buclear submarines are sound. The main
advantage of the diesel boat s that when
searching on maln motors it is very qulet; making
it wvirtuwally undetectable by a Muclear submarine
and also making it a very good listening platform
especially wvhen FEitted with wmodern highly
sophisticated sonars. Ite disadvantage 1is its
"short legs”™ and its limited abllity to attack the
long range contact ueing its own weapons. It does
though, have the ability to operate in shallow
water, making it ideal to place at choke pointa
and port exits. The Buclear submarine, In
contrast, does radiate a detectable nolase
glgnature hampering ite effective sonar search but
doee have “long legs”, and is fast and
maneuverable making it an ideal vessel from which
to attack enemy submarimes. Therefore, a tactic
of using a diesel boat to “vector”™ a Nuclear
submarine onto contacts would sesm to be both
Eeasible and effective, making best use of the
acctributes of the two types of submarine. Modern
comsunications certainly make the Interchange
rtequired perfectly possible. “Submarine” Buggests
a good example of such coordination proving
successful albeit in a very  particular
environment .
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May T take this opportunity of wishing “The
Submarine League™ all the best for the future. To
be entitled Eo  wear "Dolphina” gignifies
meabarship of a great International club.

COMMANDER J. F. PEROWNE OBE RN

o It has become a cliche to hall the ascendancy of
the submarine as the declsive new determinant of
Seapower. And so it 1is. But that simple
assertion masks many dangers of complacency.
Superiority ig not automatically given nor
indefinitely conferred; beneath our feet there is
a8 dynamigm at work that continually threatens to
undermine the status gquo.

The U.5. Navy's current generation of nuclear
gubmariners have had greatness, as it were, thrust
upon them; they have not selzed it themselves.
Had comparable leadership been manifest in regard
to weapons, hull characteristics, and ctactical
understanding to that degree which their great and
enduring mentor achleved in regard te propulsion,
likely the Submarine Force would have rum away
with the world. Whether that necessary degree of
professional independence was ever truly possible
over those years—-given circumstances 1is;, of

course,; highly debatable. In any event, the
Admiral was indeed the great banyan tree in whose
ghade little grew. And the result has been only a
few classes of submsrines, an absence of
imaginative prototyping, and the creation of a
curious hybrid bird of war, powerful in the cthighs
and ekinny in tha beak and talons. A one
formidable submariner, Vice Admiral El{ T. Reich
USHN (Bet.), has put, "there ig a tendency to
forget that, inm the end, it all comes dovn to
placing an ordnance package alongside the other
fellow... and making sure that it explodes!”
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Rews appearing elsevhere indicates cthat the
Navy's submarine community i{s henceforth going to
be speaking out more publicly on lts needs and
challenges. Wisely done, this has to be to the
good. The submarinec's silence, borm of tradition
and security, has not always served the hest
interests either of the Navy or the natlon. As
only one example—and there are many-it is to me a
recurrent source of wonder cthat the submariners
are 50 reticent in articulating the manifold
advantages of putting a much greater percentage of
0.5, strategic deteccent power Lo &ea. Ho one
knows better than the submariner that indeed he
la, for practical purposes, invulnecrable out in
the oceans and, given the wish, can hide forever.

You would not know this from the stunning lack
of public debate. Instead, the only smound we hear
is of glant shovels out west digging holes inm
vhich to place more land-based missiles... all
precisely located and each one another target
azidet our homeland.

If The Submarine Review can create the dialogue
and foster the knowledge that will enable the U.5.
Navy to move faster ctowards realization of the
full potential of the submarine, it will be
fulfilling a needed and admirable Function.

R. H. SHITH

IN THE HEWS

o An article in the Washington Times of 13
February 1984 reporte that the Cuban Mavy has been
augmented by the delivery of a Foxtrot diesel
electric submarine, from the Soviet Union. This
brings to 3 the force of Cuban Foxtrots. It is
further surmised that these submarines will be
based at the Clenfiegos naval base which has

64



become a semipermanent Soviet base and where the
submarine pens have been “hardened® against
attack, with lavers of reinforced concrete.

o An AF wire-note of 135 February 1984 said that
Ehe Svedish Mavy was agein on a search for a
submarine intruder into Swedish waters and was
“using depth charges powerful enough to cripple a
conventional submarine.”™ The new depth charges
“which are twice as powerful as those dropped in
previous submarine searches..were dropped about
four miles Ffrom where a Soviet submarine (a
Whiskey=clase) went aground in 1982, on the
doorastep of Sweden's largest naval base,” near the
town of Karlskronma. “Tens of depth charges™ were
repotted to have been dropped. In addition to new
depth charges for use against Intruders, an
article in Military Technology of HNovember 1983
reveals that FFV of Sweden has developed a
so-cilled “"incldent torpede™ in order to attack
submarines in peacetime. This torpedo “has a
small warhead vhich will destroy the propeller of
the attacked submarine which will forece it to the
surface.” Also, "Sweden has developed a submarine
reporting system MALIN which is magnetically
fastened to A submearine's hull and trensmits a
revealing signal. The submarine has to surface In
order to remove MALIN from the hull.®

o An AP wire-note of 14 February 1984 reports
that there has been a substantial surge in the
nusber of Soviet strateglic submarines cruising off
the east coast of the U.5.. Secretary of the Navy
John Lehman is quoted as saying that the Soviet
ackivity 1& part of the long-promised Soviet
reactlon to the U.5. deployment of nuclear tipped
Pershing 28 and cruise migsiles in NATO nations.
He also noted that “"there are now 3 Delta-class
boats off the American coast In addition to 2 or 3
Yankee-class missile-firing subs the Soviets
normally bhave in the Western Atlamtie.”

o As reported in Defense Weak of 3 January
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1984, the Spanish Foreign Minister Fernando Moram
announced that Spain was ready to request from the
Spanish Parliament the funding necessary for the
consttuction of a4 new class of nuclear-powered
attack submarines. And, that because of this
plan, Spain has refused to tatify the Nuclear
Bon-Proliferation Treaty.

o Aertospace Dally of 23 Fehruary [984, reports
that a British Defense Committes 1s examining the
performance of Royal Navy weapons systema in the
Falklande War and expects to hear the sort of
critlcism wvoliced by Adm. 5ir James Eberle, a
former commander 4in chief of the RN's home
command, He was quoted &8 saying the rellabilicy
of these syastems was not "nearly good enough, and
somg obvicusly didn"t work..The Navy allowed
itself to be taken Iin by sophistication. We
sacrificed rellabllicy and simplicicty for highly
complex weapons Cthat were highly wunreliable.”
(Ed. Note: The cholce of the old MK VIII
torpedoes by Congueror's skipper in preference to
the new Tigerfish aboard might be relevant.)

o A NWavy release says that the New Design
Attack Submarine will support “a 100 S5SN force
level.” And, "The FY B3 budget contains 5174
million to Eocus and accelerate a number of
gsubmacine R&D program elements in order to support
ag;gﬂﬂ authorization for a fleet introduction in
1 iy

o An AP wire-note of 29 February 1984 reports
that the Nevy's Intelligence Chief, RAdm. John
Butts, USN, acknowledges the Soviet development of
twe new submarine launched eruise missiles For
land attack missions. “The Soviet 55-NX-21 cruise
migsile, which can be Eired from submarine torpedo
tubes at targets neacly 1,900 miles awvay, could be
deployed for the first time as early as this
year." Rear Admiral Butts aleo notes that, "a
gsecond  land-attack crulse wmiseile with a
potentially greater range 1ls being tested. HMuch
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larger than the SS-NX-21, this missile is expected
to be placed aboard a new class of submarine in
mld-decade.”™

o An article in The Baltimore Sun of 1 March
1984 says that a Soviet defector, Acrkody Shevenko,
revealed that "Moscow had plane to hide its
nuclear submarines in the fjords of Norway and
Sweden in an International crisis.” Shevenko alsa
told a news conference, “"the ruling Pelitburo had
empowered the Soviet militery in the early 1970s
systematically Eo  survey the Scandinavian
coastline.” (Ed. Note: The submarine intrusions
inte Swedish waters mentioned in the January
Submarine Review gpeem conelstent with this article
and the Soviet deployments Iinto [jords f[for the
purpogses of hiding during a crisis pose a
seezingly new probles for controlling Soviet
submarines Cthrough Fforward deploved U.S5. ASW
submarines.)

o The U.5, Navy Submarine Force completed itas
2,200ch strateglc deterrent patrol on 18 December
1983, when the [leet ballistic migsile submarine
USS BENJAMIN FRANKLIN (S5BN 640), with the Blue
créev embarked, returned to its homeport of Kings
Bay, Georgia, following 68 days at Sea. The First
strategic deterrent patrol was completed by USS
GEORGE WASHINGTON (S5BN 59B) in January 1961. The
2,200 patrels have invelved 43 fleet ballistic
misgile submarines and more cthan 400 ship-years of
submerged oparatioms.

PERSONNEL NOTES

o In 1946, Dr. Walde K. Lyon formed the Arctic
Submarine Laboratory at the Naval Oceans Systems
Center, San Diego and was its First Director. 1Im
1947, he was aboard Boarfish (55-327) For the
firgt Arctiec effort under ice. 37 wyears and 27
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Aretiec SUBICEXs later—on 22 January 19B84—Dr.
Lyon, the Technical Director and Coordimator for
those exercises, turned over the directorship of
the Arctic Sub lab to Captain E. J. Sabol Jc.,
USH, Dr. Lyon through these many vears has
participated in wost of the Arctlie submarine
deployments and has been a major force in the
development of Thardware and technigques For
submarine Arctic under—-ice operations. Dr. Lyon
atays on at HOSC as Chief Engineer so his Arctic
expertiee remains For wuwse by the Submarine
Service. At the same time, the "fleet connection”
which Dr. Lyon established bhetween his Artic Lab
and the Submarine Force, has been formalized so
that Capt. Sabol will now report to both
ComSublant and ComSubPac regarding Arctic
readiness and operational support.

o A 10 February 1984 ALMAV notes the selection
of geven submarine Captains for 2>romotion to the
grade of Commodore:

Thomas Robert Fox = OPZ1B, OFMAV

Ralph Whitaker West, Jr. = Chief of Staff,
ComSubPac

John McKay Kersh = Chief of Staff, ComSublant

Michael Christian Colley = ComSubRon Two

Jameg D, Coggey = Director, Middle

East/African Divw. J=5, JCS

Stanley E. Bump - Executive Assistant to

CHMAVHMAT

John W. Koenlg -~ Directer of Submacine

Distribution HAVHMILPERSCOMD

o In Admiral Watkina' 7 February 1986 statement
bafore the Senate Armed Services Committee on the
FY B5 milicary posture, it was pointed out that
ovarall nuclear submarine officer retention had
risen to 46.4 percent by FY B3, However, he noted
that the "most secrious problem™ was the shortage
of midgrade nuclear qualified officers. This
dafielt equated to 26 percent in the ranks of
Lisutenant Commander through Captain, and is
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projected to increase to 31 parcent by FY Bé,

o Added to the liet of new Commodores is tha
former skipper of the Dolphin and now a designated
surface officer, Captain John Richard Sessholcz,
USH, presently the Oceanographer of the Nawvy,

o The following submarine major command
agsignments have bean announced: ComSubRon 1,
Capt. Alfred Cheaura; ComSubRon 7, Capt. William
Hicks; ComSubRon 17, Capt. Jom Barr; ComSubRon 2,
Capt. Richard Riddell; ComSubRen &, Capr. William
Owen; ComSubRon 6, Capt. Edgar BHux; ComSubRon B,
Capt. Thomas Melnicke; ComSubRon 18, Capt. Karl
Eaup and CowSubDev Group 1, Capt. John Maurer, Jr.

BOOK. REVIEWS

Submarine Boats -
The Beginnings of Undecwater Warfare
Eichard Compton-Hall: London 1983; Windward
Digtributers London, 192 pp. 1llus.

REichard Compton-Hall is the Director of the
Foyal Navy Submacrine MHuseoum, Gosport and cthe
suthor of several books on the history of HNaval
Warfare. His style is unique in chat it blends
factual accuracy and technical descriptions with
understated British wit. This alone makes his
book a2 joy to read. The result is that every
submariner will finish this book with a fesling of
nogtalgia and a warm vrecall of comparable
experiences. The reader will also take comfort im
the thought that the U.S5. Havy Submarime Force is
not alone in its problems of dealing with the
frustrations of inadequate weapons and tha
difficulties of improving ite lot Iim the hisracchy
of a sluggish bureacracy.
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Submarine Boats covers the perliod of 1900
through World War 1II. Included are many
heretofore unpublished photos and sketches of the
earliest submarines of all major countries. The
book 1s well annotated and the citations are
precise enough to enable the interested resesrcher
to delve deeply dnto & great varlety of
gubmarine-related subjects such as weapons, power
plance, medical problems, training, rescue, and
early concepts of how to build submarines.

To the reviewer, the style of Compton~Hall in
tracing the history of the submarine makes the
book fascinating and sets 1t apart from cthe
ordinary historical developmental chronology.

Submarine Boats is replete with Ffirate in the
development of the complex systema now required in
the modern submarine. And a few examples should
serve to give some of the flavor of this book.

WHTE MicE ARE CARRIED N EVERY ——
Britrs# SuBHARINE AND ARE EHTEFFJI an TH
Pay- Rorl AS FART of THE CREW -w=

lu-mlr : E'!.’IHEHEL r
HE SLIeHTEST ESCAPE of GASSaLWE hI.IquEnm

»’%
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A [first kind of environmental momitoring system
wvas provided for the gasoline driven submarines of
the early 1900s. Because gasoline fumes proved
highly intoxicating, moch inhalation of the fumes

made the submariners alap happy, irresponsible and
a total hazard to submarine operations.
Consequently, three white mice, Compton-Hall
relates, were used to give warning of leaking
gasoline. See illustration. And they were also
invaluable for indicating the presence of chlorine
or carbon wmonoxide gas — by turning thelr lictle
feet up as cthey expived. Compton—Hall doesn't
explaim why white mice were chosem In preference
to brown ones. But they were evidently allowed to
run loose as bona fide crew sembars =-— which they
were, as verified by an account telling of cthe
vislc by the Prince of Wales to a submarine in
1904. When the Prince came aboard the A-1, "three
white mice were standing by Iin the engine room
ready to die for King and Country”. Being white
in color probably gave the mice a better chance of
not being ground underfoot by the heavy booted
submariners of that day, who according to dactor's
Teporkts wera quite torpid after prolonged
operations at sea because of the prime malady of
all submariners, them, i.e. constipation. Several
doctore' reports included in the book state that
due to the totally Inadequate toilet Facilicties on
board the submarines, most members of the craw
went many days without a bowel movement.

Another firsc for submarines -—— an eacape from a
sunken submarine =-- “was made a quarter of a
century bafora Holland ser about constructing
submersible men-of-war”. A Bavarian, Wilhelm
Bauer, built two subs at 5t. Petersburg and made
134 divea with the second bafore it founderaed.
But with his Firsc, Le Plongeur Marin (and this
name 1 significant to many WWIL submariners who
took part in 8 dive-the-boat routine in French, at
thedir drinking parties. A self-styled Diving
Officer would shout, “"Flonge, Plonge™ while others
rartled whiskey and beer bottles to approximate a
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diving alarm, ete.). But to pget back to
Compton=Hall's story about the first escape from &
bottomed submarime. “The iron ballast having
slipped forward, they (the 3 men in Le Plongeur
Marin) went down in a wertical position....in 18
meters of water. The sitvation seemed desperate
but Bauer ordered the two crewmen (by means of
“gestures with a large, serviceable spanner™) to
flood the whole interior so that as the water
entered it would beceme equal to the axterior
préggurea on the hatches which could then be
opened.” Then, Baver and his two crewmen came up
in the firsct free ascent after using a basically
sound method of getting the hatches opened when on
the hottom.

The first escape from a U.5. submarine followed
by a few weeks the sinking of the A=l, the first
Bricish sub to go down == with eleven men aboard.
In the U.5. escape experiment, two dogs were
ejected through the 18-ineh torpeds tube of USS
Shark. "It was reported that they swam around on
the surface unconcernad™, and a nevspaper
over—optimistically them published an article
headlined “Submarine Boats Safe™. But aot until
five years later in 1909 did Easign Kenneth
Whiting, USN, Commanding Officer of the Porpodise
make the first U.5. human escape. The boat was on
the surface when Whiting crawled into a torpedo
tube, He had the tube flooded, then, when the bow
cap swung upward and open, Whiting pulled himsalf
clear and emerged safely. Compton-Hall says that
“the Porpoise's Log recorded the incident with a
single throw away Iipe: 'Whiting went through
torpedo tube.'” Also, "Whiting's experiment was
not much acclaimed. He was immediactely rebuked by
the hierarchy and by the Chairman of Electric Boat
Company, Mr. L. Y. Spear who declared flatly that
the wenture was Ffoolhardy”™ becavse “American
submarines were already fitted with means of
escape effective in all conceivable circumstances.
It was an unwarranted claim.”™ Bauer's second
submarine, Le Diable-Marin, the Sea Devil,
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embarked “some unusually patriotic Kronstadt
susiciang to play the Russian Hatlonal Anthem at
the coronation of Tear Alexander II. The tones,
although clearly audible on the surface, were said

to ba lugubrious in quality” =— mournful for good
reasons.

That's & bit of the flavor of this book which is
great fun to read because Compton-Hall's writings
embody the best of dry British humor with the
early history of “the boats™ providing a vast
reagervolr of anecdotes.

But some of the stories which Compton-Hall
relates ace apparently selected to make important
points relative to today's submarine world --
lessons which might be learned from history. It
is as though he is saying that in the perception
of the past lies the future of submarines. He
quotes RAdm. Charles 0'Neill, USN, Chief of the
Buresu of Ordnance in 1900 as saying: “The only
use of the Holland is to discharge torpedoes and
no wespon 18 more erratie.” Then Compton-Hall
notes that “there are plenty of submariners ewven
today who would gloomily agree with the tenor of
his temark. Undervater weapons, until the advent
of ballistic missiles, always lagged well astern
of the vehicles that carried them, simply because
designers consistently devised submarines and then
decided what torpedoes they would carry rcather
then @gelacting a complete weapon—system and
building the best underwater vehicle to accomodate
it. Compton=Hall philosophizes that it wasn't the
torpedo  mechanisms that  justified Admiral
D'Heill's remarks 88 much Bg it was "a lack of
adequate fire-control and discharge arrangements”
== whieh were apt "to upset a torpedo's depth
keeping device as well as pushing it off course
when it lefr the tubes”: To which one might
wonder why awim—out versus hydraulic ejection is
being debated in today's environment.

In summary, the reviewer would like to use the
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author's last paragraph in the hope that the U.5.
Mavy's 1985 budget justifications can utilize the
prophecy of the Commander-in-Chief of the Royal
Navy, Adm. Sir Jackie Fishar, of Edwardian days:
"My beloved submarines are not only going to make
it damned hot for the enesy....but they are golng
to bring the income tax down to three pence on the
pound.”

In many ways this book appears to be a labor of
love on the part of a dyed=in-the-wool submariner
who evidently sees in the many early happenings in
“the boates”™ wvaluable lessonse which might be
applied to the problems in today's submarine
service. Az  such, Coepton-Hall's tbook is
particularly worthwhile reading.

CAPT. ROBERT C. GILLETTE, USN (RET.)

The Submariner's World 1

Edited By Commander F. R. Compton=Hall MBE RN
(Retired): Published in Great Britain by Kenmeth
Mason, The old harbourmaster's, Ensworth,
Haspahire.

The editor of this book, Commander Compton—Hall,
EN (Ret.), has made many official wvisits to the
United States snd also served a two year tour of
duty at the DEVGROUP in MNew London. He is,
therefore, a familiar figure to wmany 0.5.
pubmariners. The book he has put together 1s an
interesting effort to provide a thumbnail sketch
of the role submarines play in sany of the navies
of the world. His book particularly emphasizes,
a8 the title suggests, life aboard these ships.
¥hile admirably achieving the goals wvhich
Compton=Hall has evidently set, by necesaity the
scope of the many aspects of submarining exsmined
is limited.
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Extremely well qualified contributors have
provided the major sections of this book, ranging
from analyvses of the submarines of the British,
American, Soviet, and Hetherlands navies, to
d:u::lptjl.nn: of submarine weapons, equipment (such

as persicopesn), egcape procedures, new
developméents, old experiments, and wmany other
diversified ctopiles. But perhaps the most

interesting profiles are those provided of the
life aboard submarines. Though thesas sketches
have been written about msinly British submariners
and apparently by officers of the Royal Mavy, it
ig eagy Eto see that submariners the world over
have wsimilar reactions to this demanding
wvay-of-1ife.

Spliced among the many articles relating to
submarine matters are anecdotes related by Comdr.
Compton-Hall -- 80 he 18 a most {mportanmnt and
sajor contributor to his own hook. His storles
are about the British enlisted men who man the
BEoyal Navy submarines and are related using their
cockney language where appropriate. While showing
the best of British wit, at the same tiee tchese
anecdotea show the intense loyalty and dedication
of the ratings to their asubmarine duties along
with thelr unpolished but polite respect for their
cfficers, One can easily realize from these
stories why the enlisted men play a major role in
making the British submarine service an elite one.

The articles on ASW highlight the importance of
submariners understanding the threat they might
face in war -- and possibly even in peacetioe
operations. Submarine life iz oo affected by the
possible ASW response that might be encountered -
with its consequences — that “the submariner's
wvorld™ is only truly appreciated if the menace of
ASW 18 recognized for its impact on the individoal
submariner.

The idea of a submarine aircreft carrier and the
article dealing with experiments in the early "60s
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on submarine propulsion aystems using gas turbines
show the wide diversity == 1f not & hodgepodge —-—
of submarine interests collected in this book.

It's like the Submarine Review == but in an annual
edicion.

I found most Iintriguing the sections of the book
that examined ¢the role of diesel=-electric
submarines. The suther provides a clear and
concise rationale for their continuing development
by the British NHavy. In the process, he describea
the new type 2400 patrol-class submarine that the
British are building. And this description ralses
nostalgia 4in anyone who served in diesels.
Perhaps this book provides the answer as to why
the U.5. can rely on our allies to carry out some
important shallow water operations using their
conventional submarines.

THE SUBMARINER'S WORLD 1 48 an extremsly
intereating book for all readers who are drawm to
the study of these weapons of war. It 1=
particularly wuseful For those people who are
intereated in receiving a rapid course in just
what it oeans to be a submariner. At the same
time it is & fascinating book for the old hands.

This 18 spparently the fizec of a series of such
publications eince Compton-Hall suggests cthat a
SUBMARINER'S WORLD 2 should be due about two years
afcer this book — presenting an updated review of
subsarine matters.

CAPT, JIM BUSH
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The Submarine HAeview is a quarterly publication
of tha Submarine League. It is a forum for
discusaion of submarine mattera. Hot only ara the
ideas of ita members to be refllected in the
Review, but thoas of' othera as well;, who are
intereasted in submarines and auvbmarining.

Articlea for thia publication will be accepted
on any subject closely related to submarine
mattera. Their length should be a maximum of
sbout 2500 worda. The content of articles ia of
firat isportance’ in their selection for the
Review. Editing of articles for clarity may ba
necessary, since important ideas should be readily
undaratood by the readers of the Heview.
Initially therse ecan be no payment for articles
submitted to tha Review. But as membarahip in the
Submarine League axpands, the Heview will be
produced on a [inancial basis that should allow
for apecial awards for outatanding articlea when
printed.

Articles should be submitted to the Editor,
W.Jd. Ruhe, 1310 Macbeth Street, MoLean, WA 22102,
Discussion of ideas for articlea are encouraged,
phone: T03-356-3503, after office hours.

Commenta on articlea and brief discussion itams
are welcomed o make the Submarine Review &
dynamic reflection of the League's Iinterest in
submarines.

The success of thia magazine 1a up to those
peraons’ who have such a dedicated interest In
submarines that they want to keep alive the
subzarine past, help with present submarine
problems and be influential in guiding the [future
of submarines in the U.5. Navy.
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