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EDITOR'S COMMENTS

he subjects of the three FEATURES in this issue are among

the most important (0 the submanne community; ceriainly

because they address the future of U.S. submarines and how
we get there, and probably because they are so little understood,
Considered together, they illustrate the need for American submarine
sdvocates to understand fully the rather sophisticated political-
military issues involved, and 1o take every opportunity fo expound
and explain the need for compelent American submarines in o
credible American force.

The first FEATURE, Mr. Joe Buff's Will China Rule the
Waves?, describes what the pol-mil commentators call the emer-
gence of o peer competitor. O course, this is not the first time that
specter of Chinese military, s well as economic, polential has been
expressed. What is new and critical 10 appreciate in Joo Bufl's
articke is his particulunzaton of thal treat in submanneg terms, His
assessment of the Tafwan Question in mainland sirategy also is nol
new, although it is rarely seen in the popular westem press. The
potential effects of that strategy, however, arc outlined here 1o
competent Amencan submannes in a credible Amencan force
indicate the political-military implications for East Asia, the Pacific
area and the U.S. homeland.

In getting those “competent American submarines in a credible
American force™ the obvious issue usually raised is the acquisition
cosi of each submarine, Very rarely is the cost issue discussed ns
total cost of a force 10 the Nation in terms of fife cycle coxts or even
acquisition costs relative to other air, land and sea forces or, more
imporantly, as a feral casitotal benefft value assessment. What does
come up often in discussions about the building of submarines has
1o do with getting more for less. As the second of our FEATURES,
Mr. Mark H-EI']I'].".. a submarine design expert recently retired from
MavSea, hos given us o Brief Lesson on Submarine Design with a
view towird putting reality into policy and press considerations of
the inler-relations of hull, ship characieristics and military capabili-
ties. Incidentally, for a very instructive picture of just how complex,
time consuming and permanent the submarine design process is sco
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Mark's answer 1o Dr. George Sviatov's question about America's
chiefl submarine designers in the DISCUSSIONS scction.

Our third FEATURE is by CAPT Bill Norris and is titled The
Transatlantic Divide. Bill Morris is a former S5N skipper and has
commented often in these pages aboul nuclear armed force issues
and the place of the Submarine Force with respect Lo those issues.
His current piece is o general political-military view of the future
facing America’s more Euro-Centnie vital and secunity concems.

VADM Chuck Munns, as Commander Maval Submarine Forces,
has observed in several of his commentarics that the Submarine
Force is a potent arm of US national security across the entire time-
conflict spectrum. That {s; it has very significant combat power in
big wars and small oncs and the crises which can grow into wars;
and in peacctime it has the deterrence fo cause any potential
aggressor reflection on the wisdom of his actions. Also in peacetime,
which is most of the time in the life of any force, submarines can
perform missions of Intelligence, Surveillance and Reconnaissance
with endurance and reactive potential. This fisll spectrim coverage,
coupled with the very cost factors to which so many object, argoes
for multi-mission capability and warldwide characterisiics in every
SSM we build. This is the “competent American submarine” called
for by the Joe Buff piece, put together by the Mark Henry design
lesson, and the need for which can be read into Bill Normis's
description of where Eurape is going in the defense of freedom. The
part about the need for “a credible American force™ may also be seen
in Joe Bulff's words about the difference in focus required for the
Chinese submarines compared to the worldwide nature of US
submarine taskings, and there Bill Norris gives us a lot to think
alsoud,

Go jorth, expound and explain-Jim Hay

2 e e e & W}
JANUARY J006



TINE SUBM AR VI

FROM THE PRESIDENT

OHIO (S5GN 726) will re-enter the fleet in early February, She

will bring capabilities to the Joint Forces only dreamed about
a few years ago. The tenacity of the Force overcame many obstacles
to make S5GN areality. To all that contributed to the effort, a hearty
"Well Done™!

For USS VIRGINIA (S5N 724) continues to demonsiraie
outstanding capabilitics. Barcly out of the ways she has completed
her first deployment. USS JIMMY CARTER (S5M 23} is on station
in her new home port in Bangor, WA. The Navy is moving forward
to balance strategic and atiack submarine nssets to best meel the
needs of national defense. The major challenge remains the subma-
rine build rate. Building one submaring per year will not sustain the
Submarine Force. The need for submarines continues to grow. Tt is
our collective task to encourage elected officials 1o support the
people who man, maintain and build the Submarine Force. Nuclear
submarines are capital ships that will cause any potential enemy to
pause, Mot every platform can make that claim,

Your Maval Submarine League completed a full and profitable
year. All services were provided within budget. The League's
financial status is improving. The Executive Committee has voted to
restart the granis this year.

MNew leadership has been ndded to the NSL governing boards. In
2005 Mr. John Cpsey, President of Elecmic Boat, Dr. David
Stanford, recently retired from SAIC and a former member of the
Advisory Council, Mr, Mike Feeley, of Lockheed Martin Undersea
aystems, and RADM Joe Henry, Secretary of the League, joined the
Board of Directors. Mr. Phil Lantz, President of Planning and
Analysis, Inc., Mr. Chuck Mayer, Vice President of American
Superconductor Com. and CAPT Dave Cooper, the Vice Chalrman
of the Submarine Cenlennial Committee joined the Advisory
Council.

The slate of major events for 2006 is looking great! The Corpo-
raiz Benefaciors Recognition Days are 3] January-1 February 2006,
This event provides a day and a half of briefings and opportunities
for the Corporate Benefactors to meet with the active duty |eader-

Zﬂnﬁwiugﬂul'nunptuum for the Submarine Force! USS
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ship, The agenda features Admiral Donald, Director, Noval Reaclors
and Vice Admiral Munns, Commander Naval Submarine Forces
along with bricfings from key members of the Submarine Force
leadership. Senator Chris Dodd (D- CT) is the invited breakfasi
speaker and Admiral Mike Mullen, Chielof Maval Operations, is the
invited luncheon speaker. This event is designed to thank the
Corporate Benefactors for their support of your League,

The fifth Annual Submarine History Seminar will be 11 April
2006 at the Mavy Memorial. The topic is “SF At 50" featuring o
historical perspective of the Strategic Svstems Project Office by
some of the major participants, The Submarine Technology Sympo-
sium will be 16-18 May 2006 at The Johns Hopkins University
Applied Physics Laboratory. The theme is “Sibmarine Technology
tn an Era of Transition ™, Effons to develop technologies that will
suppon communications, Global War on Terror, Global Stralegic
Operations, and Anti-S5K Operations will be explored. There is an
impressive slate of speakers for this classified program. Finally, the
Annusl Symposium will be held at the Hilton Alexondria at Mark
Center on 7-8 June 2006, The program includes the Annual Awards
Luncheon, Submarine Social and Distinguished Submariner
Boanguet. | encourage you o make every ¢ffort to attend these events.

The MSL is sponsoring an imitiative with the Submarine Force
Command Master Chiel 1o recognize the newly selecied Master
Chiel Petty Officers with a one year complimentary membership in
the NSL. The NSL is actively supporting submarine reunions with
anmouncements in the Review and a special section on our websine,
Membership materials are provided to recruil new mernbers at these
evenis. | ask for your support for growing the NSL membership.
Mention the NSL to shipmates, friends and associates.

The Siebmavine Review provides o forum for discussing topics of
inerest to the Submarine Force. Jim Hay publishes a quality journal
cach quarier with timely and relevant articles about issucs important
1o the Submarine Force. Seize the opporiunity 1o express your views
on subjects imporiant to undersea warfare,

lon joins me in wishing you a very Happy, Healthy, Prosperous,
and Joyful Mew Year.

J. Guy Reynolds

4 e==ss =
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The sea dominates the Earth.
This dominates the sea.

AORTHRON GRUMMAN
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“WILL CHINA RULE THE WAVES?"®
A PUBLIC LECTURE
NEW YORK STATE MILITARY MUSEUM,
SARATOGA SPRINGS, NY, 3 DECEMBER 2005

by Mr. Joe Buff

Mr. BulT is a novelist who has written several
submarine-related books. He also has appeared frequently
in these pages. He wses the novelisi's crafi to comment
meaningfully on seemingly arcane subjects through broad
observation and specific research. His first career was in
Sinancial monagement, His first article for THE SUBMA-
RINE REVIEW used wnclassified sources fo creale a techni-
cal, political-military view of submarine utility in the mid-
215t cenfury.

adies and gentlemen, thanks very much for coming. It's an

honor for me to be here to talk with you sbout the important

and serious problem of China that America now faces,
whether many people realize it or not. Those of you who've heard
me speak in the past, or have read much from my articles and op-ed
essavs over the vears, know that [ like to st by establishing a broad
context, to then zero in more effectively on the main issue, I°ll do
that in today s discussion of the intentionally thought-provoking and
forward-looking question, "Will China Rule the Waves?™ 1 firmly
believe that the only way 10 make permanently surc that the answer
1o that question 15 NO is for the U.S. Navy to attain, maintain, and
retain decisive undersea warfare superiority against the increasingly
muscular People's Liberation Army Navy (PLAN). The goal of this
talk is to convey to you the reasoning behind why 1 make such o
statement.

of B— that nect
There are a lot of things each of us knows about the People’s
Republic of China, ot least at the level of unconnecied dots or
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unassembled picces of a puzzle. To properly assess the level of
danper that China can, in the future, present to burgeoning global
freedom and America’s way of life, it helps for clarity to put such
factokds together in one place, gathered from wherever they sit in
history books and daily newspapers.

China has an extremely bad human rights record, which isn’t
geiting any better. Restiveness is violently repressed, ofien using
lethal force. This has ominous implications. Beijing places a much
higher premium on rigid centralized control than they do on the
volue of renk-ond-file human lives among their own citizenry. We
may, thus, repsonably conclude that in a military context, modem
China would not be {and would not become) the least bit casualty-
averse. That alone suggests a significant asymmetry between the
11.5. and the PRC in any future saber-rattling or actual her armed
conflicl.

The Chinese economy is powerful, and has been growing ata rate
opround 10%% annually for a number of years. Some of this is the
result of intentional manipulation ofthe yuan-versus-dollar exchonge
rate, 1o China's advantage and 1o America’s harm-—on many fronts
of commercial competition, and in the vying for access 1o finite
global energy reserves. Afier lots of summit meetings and diplomatic
talks, Beijing remains essentially unyielding in this crucial arena of
policy. | think it should be viewed as a form of economic warfare,

China's populaiion is many times as big as America’s; a recent
census report by Beijing put that country's size ot 1.2 billion.
Americans will be familiar with China’s atiempt al population
control via a rule of orme child per fandly, with financial penalties for
having more than one kid. What most Americans may not realize,
and what Beijing will not admit, is that the family is by far the most
mmportant unit of loyalty in Chinese culture. Many fumilies went
ahead and had second and third children and simply never reported
the births to local municipal authorities. One knowledgeable person
stoted, al 8 Maval War College seminar which 1 atiended recently,
that the toinl of these unregistered binhs is about 300,000,000
people, many of them now adults. The entire population of the
United States of America s right around 300,000,000 people. 1 lind
that a frightening comparison. In reality, we're outnumbered five to
one,
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And the people of the People’s Republic should not be underesti-
mated. They're ambitious, driven, proud, and very patriotic.
Remember, they're used to being oppressed by warlords and
emperors for thousands of years; Mao's diciatorship and the varying
forms of communism praciiced by his successors are nodhing new
and nothing unusual—to the residents of mainland China. The
rural/urban social schism in China is also nothing new. [ don’t think
such strife should be viewed as the seed of budding democracy in the
PRLC. Il anything, it"s just forther testimony to demographic shifts
inevitable as China undergoes its own peculiar, hugely sped-up
version of on industrial revelubon. What does deserve attention, and
worry, is the emergence of China's superb university system. The
number of world-class PhDs being gradusted cach year is truly
amazing, cspecially in technical areas where America has been
lagging. Take our annual new-PhD figures, add one or two zeros,
and you get good daia for Ching — another very disturbing compan-
son.
Lastly. before moving on to other topics, I'd like to debunk o
myth that seems to have percolated through America since the
conclusion of the Cold War, This myth (or wish) is that a large and
growing middle class, and big international trade ties, prevent a
couniry from starting an aggressive war. Counter-examples to this
include Germany's precipitating two world wars in the 20™ century,
and even—granted, an extreme case—America’s own bitterly fought
War Between ihe States. My point here is nod o open old wounds,
but 10 caution that economic development in China, alone, cannot be
couned upon as a factor discouraging Beijing from making apgres-
sive war in the fulure,

& tial milit threat: Decow fram BRAC

dihate
| mention the 2005 BRAC process because carlier this year some
information outlets (Intemet blogs, print media) presented what to
me appeared to be a very Mlawed train of logie, It went like this: The
Submarine Force doesn’t wani to close the New London Base. So,
to preserve the base, they invent the need for o large number of S5Ns
in the future. To justily this large SSN Neet they create an emerging

M—
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enemy. For lack of anything betier, that enemy is the paper tger of
China.

Obviously, there's something wrong with this picture. The BRAC
Commission rendered itz verdict on Groton back in mid-August. So
that's been a moot point for months. Yet China is getfing an
increasing amount of concerned attention from the U.S, Navy—and
not merely from the Submarine Force—under the leadership of the
new CWO, Admiral Mullen, Hesdlines on China appear on the froni
pages of major newspapers on an almost daily basis, and those
headlines are not reassuring.

We should remember that China gave the world Sun Tzu's classic
“The Art of Waor™ nround 500 BC. That's millennia before von
Clpusewitz or A. T. Mahan or J. C. F. Fuller composed their own
treatises on warfare. China practices what they preach, and they
mean what they say. Are their central government's aspirations
nowadays suddenly peace-loving” Listeners to this talk ¢an judge for
themselves, by examining a partial recent track record of China's
cross-border acts of aggression:

|. Korea was the first big U.5.-China war. Our casualties were
horrendous. Beijing formally warned the U.S. not to come near the
Yalu River, because they saw such a move as threatening their
security interests at the time concemning Taiwan. We ignored that
warming, and our troops paid a heavy price.

2. China invaded and conquered Tibet in an act of blatant imperial-
ism which to this day has gone mostly unpunished.

3. China invaded reunited, Communist Vietnam when Vietnamese
actions concerning Cambodin and Laos threatened Chinese security
interests in those areas. Vietnam, a seasoned warrior nation with lots
of modem imported Russian and capiured American equipment,
repulsed China easily. This was a wake-up call to modemize their
military that China took very seriously. They realized they couldn’t
fight o | 980ish enemy using their own 1950ish weapons, tactics, and
command and control. They've been modemizing, both overtly and
stealthily, for the past 25 vears,

T ————— e e — |
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4. During the Cold War, relations between China and Russia varied.
At times they fought bloody border skirmishes — China did not shy
away from defending her temitorial claims, even against that
imposing opponent (and supposed ideclogical colleague), the USSR,
For much of the Cold War, grand strategies revolved eround which
pairing would predominate in the ever-shifling triangle of China, the
soviet Union, end the United Staies. More recently, China and
Russia have been best of pals. In 2005 they even held a major joint
military exercise. Analysts in the West have described this war-game
g5 in effect a giant arms trade show. Russia, already a substantial
weapons exporter to China, got 1o display more of their latest
hardware and electronic gadgetry in action.

5. High tensions prevail between China and Japan. This is partly
because World War [l-era hatreds linger and it's become more
politically acceptable to express them aloud. But another reason is
that Ching and Japan have overlapping economic and military arcas
of interest in the here and now, Indispensable sea lines of communi-
cations of the two countries interiwine. Recently a Chinese subma-
rine was caught snooping where it shouldn’t be in Jepanese home
walers, undoubtedly conducting espionage and measuring
hydrography. That sub wes driven off, but presumably others will be
back.

6. China is not behaving the least bit concilistory in the ongoing
multi-way territorial dispute over the tiny Spratly Islands and their
suspected piant petroleum reserves. In fact, wnits of the PLAN
recently conducted naval mancuvers near the islands, a very
provocative gesture given other stresses and strains in the region—
including highly volatile deliberations over Marth Korea's status as
i nuclear power.

7.In 2001, China forced down an American state-of-the-art EP-3spy
plane in what bepan ot o mid-air collision in free international
girspace, the fault lying with a Chinese fighter pilot who cut a game
of chicken too close and paid with his life. But once the unarmed
American plane made an emergency landing on Chinese turf, it was
impounded, stripped of every item of possible military, intetligence,

R s e e | I-i 11
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or enpineering value to Beijing, and the sircrew were held as virtual
prizoners for days. Arguably, this belligerent conduct was a direct
violation of imtematonal low on severnl counts.

§. In one non-classified Chinese military publication, which is
viewed by Western analysts as reflecting central government
thinking, a PLAN admiral wrote a piece which basically sent the
unfriendly messape: “U.5. carriers, keep oul of Taiwan Strait or
else.” Beijing never disavowed this warlike message.

Perhaps most significant of all in trying to assess China's status
as a potential aggressor in the future, we should all be aware that
China’s publicly declared intent is to have a world-class blue water
Mavy in the 2020s. China’s fundamental military plans along that
timeframe are summarized by what the Pentagon in 2005 labeled
Beijing's 24-Character Strategy. (The Communist Chinese are great
ones for sloganeering, and this strategy is expressed in the original
PRC document using two dozen Chinese pictograms. ) One of the key
clements of the 24-Characier Siralegy 15 “Wever claim leadership,™
To this 1 must say Uh ok, watch our! It reminds me 100 much of the
old adage from politics and public relations, “Beware of unsolicited
deninls.” | conjecture that China would not have as one pillar of her
main long-lerm strategy the walchword 1o “never claim lepdership™
unless eventually claiming leadership was actually a primary goal.

Anyone who's gathered, analyzed, and used intelligence knows
the crucial distinction between fntentions and copabilities. Intentions
mean what a country plans or wanis 1o do. Capabilities mean the
things which it has the wherewithal 1o do. Intentions and capabilities
are distinct, they do not necessarily coincide, and in the real world
they may even exist, within a nation, in a state of mutual contradic-
tion or sheer impracticality, For instance, Imperial Japan had every
intention to conquer and permanently control the Greater East Asin
Co-Prosperity Sphere, bul Tokyo ended up lacking the capability.
Some analysts (but by no means all) argue that it's safer 1o determine
and weigh a potential enemy’s capabilities, since they tell you the
worst that might happen, rather than try to divine thal opponent’s
inlentions, which are inherently intangible—and subject o yourown
misinterpretations as well as the other guy's disinformation cam-
paigns.

12 [a—— S e ]
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Deciding what to think of China®s 21* century destiny, and then
choosing what if anything 10 do about it to protect American
mterests, come down to accurately understanding both Beijing’s
inlentions aind her capabilities. 1'm already building o piciure here
of what T think of PRC intentions based on recent past and present
behaviors. 1"l come back to that, and to the question of capabilities,
especially in her submarine New Flear,

How Chipn is & ksn”1 like the old USSR as o threat io America
To further establish perspective, and dispel any false compla-
cency, it seems useful at this point to compare and contrast the
People’s Republic of China of today, and the Soviet Union of
yesteryear, as rivals to American superpower status. Just because we
beat the one in the old Cold War does not mean that we will
automatically beat the other in a new Cold War, or Hol War.

1. Things new PRC and old USSR have/had in commion.

® Communist governmen!, centralized control

o [CBMs with H-bombs capable of hiiting entire ULS.

® Superb human intelligence (Humint) aperations within
U5,

& Superpower aspirations, non-theist sociclics

® Cruciol nautical choke points likely centers of naval
conflict

® Widening network of vassal‘client siates worldwide

2. Waoys modern China differs from old Sowict Union

® Strong economy, not weak end imploding one

® Much larger population 1o ramp up toward robust armed
forces

® Excellent year-round ice free harbors all along huge
coasthne

& Always had a quusi-capitalist under-culiure

® China has carefully studied both USSR and U5,

e e M —— e |
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Some of these points bear elaboration. While Sovict-era Godless
Compuinism was an oppressively atheist state, religion in the form
of the Russian Orthodox Church played an important role in official
socicty under the Czars. (Remember, Rosputin was a monk.) And
since the fall of Communism, Russians from all walks of life have
rediscovered great interest in their religious roots. China is very
different. The predominant ethnic group is the Han culture, which
mostly practices Confucianism—a philosophy, not a religion.
Mainstream China is thus more non-theist than atheist, They never
developed the concept of a God, a deity, or a Higher Power in the
conventional Wesiern sense. Why do | even mention this? Because
I think that a truly non-theist society is more opague to American
understanding than we might realize. Differing conscious and
unconscious personal attitudes toward basic issues such as:

Where did the universe come from?

What's the purpose and value of human existence?
What ethical codes if any should people live by?

What eternal consequences result from violating those
codes?

will all drastically affect how a nation approaches matters of warand
peace, of free speech versus blind obedience, and of altruism on the
world stage versus cynical seifishness.

Another significant point, and one which doesn't give comfort to
a dovish take on Chinese intentions, is that China has always had a
quasi-capitalist element to its economy. The emergence of more
active Big Capitalism in Chinn should not be misread as a drift
toward populist democracy. Rather, it's a sign of the central
povernment cofrecting past mistakes and hamessing new tools to
increase the country”s overall strength. China has for millennia had
local markets where common people met to buy and sell produce and
cottage-industry goods. Even during Mao's vicious Cultural
Revolution, young Red Guard thugs, after a hard day af the affice
beuting up school teachers and dociors and lavwyers, would stop a1
these markets on the way home — to purchase things at them, not
disrupt them. Think about that for a minute.
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When | say that China has carefully studied the U.S. and the
USSR, in particular 1 mean that Chinese political leaders and
military commanders have focused on the lessons of using or
misusing naval power. In retrospect, it was the scoret jousting
between American and Russian submariners that played a major pan
in the U.5."s Cold War victory, as did some celebrated (plus some
presumably still classified) undersea espionage capers. The
Kremlin's surface Navy, representing a massive investment in raw
materinls and manpower, never got to play & decisive role, and
consequently in the end was something of 8 waste. One can even
draw a parallel here to Hitler’s Kriegsmaring, in which battleships
and baltle eruisers like BISMARCK, TIRPITZ, SCHARNHORST,
and 50 on, had temporary nuisance value as a feet in being until each
af them in tum was sunk. Had all that steel and all those trained
sailors been devoted instead to building and manning additional U-
boats, the Battle of the Atlantic might have umed out very differ-
ently. And it's a point of history linle known outside submariner
circles that German U-boats actually sank maore British merchant
shipping tonnage in World War | than they did in World War !
Therefore, one may deduce from public statements and from general
circumstance that Beijing and the PLAN understand full well that
any foresceable contest for supremacy at sea will depend in large
part on submarine muscle. Submarines are 21" century capital ships;
China's leadership grasps this as much as American submariners do.
(Would that America’s Congress 50 clearly comprehended the
critical lessons here.) China also knows the vital importance of
seiring and holding the initiative in cold (and hot) undérsea warfare,
Her rapid development of friendships with many countries that don’t
like America, when plotted on a map, reminds me eerily of the 19
eentury race among major European countries to acquire chains of
coaling stations along every ocean's shores. For coaling siations,
now read savial bases, and you'l] get the idea, China™s ambitions are
definitely global, not regional.

Some further warnings from history

One of the hardest facts to challenge, or argue with, regarding
world history is that sea power is o key to global hepemony. Nautical
and mercantile potency very closely interrelate, as do naval vigor
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and national security. Poriugal, Spain, Holland, then France, each in
their own day. thanks to their navies, were genuine superpowers. In
some cases, their influence on the known world at the time is
unexcelled even today, Yet each of them is now— limiting ourszlves
10 the outdated context of empire—a minor shadow of their post.
Mapoleon's France, Hitler's Germany, and the Soviet Union cach
discovered the hard way that teeming, tiumphant land armies alone
are insufTicient 1o retain controd over even one continent, One can,
alas, sav the sume thing sbout the UK: Britannia ruled the waves—
note the past tense.

Though a definitive analysis of 500 yecars of European naval
history would [l volumes, the causes of decline omong these
different former superpowers do show some common threads:
complacency as to their vaunted place in the world, neglect of the
need for ongoing vigorous sea power, and consequent under-funding
of once mighty navies. The conclusion is that there’s no reason, ipso
facto, 10 just assume that American naval supremacy will simply go
on [orever unchecked. China's emergence as a rival must nol be
downplayed, In ihe perpeival game of hopscotch around the globe
contesting who s the bass? in nautical terms, the mantle America
currently holds might be dropped, or snatched from our hands.

As another (intentionally scary) cautionary tale nbout sea power,
consider a simplified timeling of Japan:

I. 1854: Commodore Perry opens feudal Japan using gunboal
diptomacy, delicaely balancing “gunboat”™ and diplanircy parts.

2. 40 vears later, Japan has a modem combat fleet via UK help.
3, 1905: JIapan slaughters Russian Meet at Tsushima Strait.
4. 30 years later, Imperial Japan occupics Manchunia.
5. 1941: Tokyo's Supercarrier Mavy creams Pearl Harbor.
lapan, thanks to some prodding from America {which proved in

a big way the law of uninfended conseguences), went from being
isolationist and almost pre-industrial 1o being one of the most
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warlike imperialist powers on the planet. [t took them quite o while
to do this, but the pace of technical advancement and even the
rhythm of daily life have accelerated notably since the end of World
War I1. The past few decades scem to have expenienced a sort of
modem-gm time compression whose effects keep increasing almost
exponentially, That being the case, T invite you 1o de the math Tor
yourself oan China. How much longer do they need to transform
themselves from an isolationist, feudal society into a modemn warlike
imperial power, able 1o do other major powers grave harm? Hint:
Their own government thinks the answer is twenty more years.

Is Taiwan a Red Herring?

Just as important as not missing a major threat that's right under
your nose, busy hiding in plain sight, is to not become fixated on a
threat thot isn't there. So many commentators talk about the PRC's
imminent danger o Taiwan that 've staried o grow suspicious
whether it"s real. From the many years | spent in risk management,
ofien dealing with investments for large financial institutions, | grew
io be o contrarian—that is, someone who disagrees with the herd
when they sec the herd stan 1o fall into group-think. [ even wonder
whether Beijing is nol on purpose both overtly and covertly fueling
American concern about Taiwan as a red herring, to distract us from
something completely diffcrent. What that something might be, 1'1l
discuss more below. Right now, let's take o cold-eyed look at the
relationship between China and Taiwan today:

|. Taiwanese domestic politics have taken a very significant shifi in
recent years. Although their president favors declaring independence
from China, Taiwan's Congress, controlled by different political
parties, prefers improved ties with the mainland. The current Taiwan
president is expected by many analysis 1o lose the next election,
Meanwhile, Taiwanese businessmen and politicians visit China at
Beijing's invilation, and a netwark olamioble personal relationships
is budding.
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2. Chinn does not insist on tmking over Taiwan politically, (They
only threaten to invade Taiwan militarily if Taiwan ever declares
itself fully independent.) Beijing much prefers the approach which
they call One couwntry, rwo systems. Taiwan would retain democratic
auionomy in domestic affairs, but would renounce any claim to
being & wholly separale sovereign nation. The controlling parties in
Taiwan’s Congress favor this One couniry, we sysiems approach.

3. Viewed rationally, it doesn "t make much sense for China to invade
Taiwan, Tabwan is an extremely valuable economic and infrastruc-
ture assel. Any invasion would reduce that asset to useiess rubble.
This would be completely counter to Beijing's own best interests.
Much smarter, from their point of view, is to encourage driving a
wedge between Taiwan and the ULS. This latier approach seems 1o
be working nicely lately, Taiwan's Congress has repeatedly refused
0 approve increased military spending that the U.S. government
wants o see in order for Taiwan to accept more responsibility for
defending hersell against China. Though hard-liners in Amenica are
quite displeased, it would seem that Taiwan doesn't fec] she really
needs so much defending. The premise that Taiwan is misusing
America, forcing us to commit humongous resources 1o block a
Chinese invasion across the Taiwan Strait on our own, [ fear might
derive in pant from a lack of accurate perceptions on the part of some
Beltway insiders, and in part from China’s red herring scheme,
(Mow you see what | mean about being 8 conlrarian,)

4. The red herring scheme | keep referring to is my conjecture that,
a5 a what-if worst case scenario, China might have naval objectives
more ambitious and advantageous than conguering Taiwan. Those
objectives, I think, lic much farther out in blue water. If so, to realize
her plans, China needs a good way to penetrate the nautical choke
points in the chain of island couniries that hem her in from the vast
Pacific Ocean and Indian Ocean proper. These countries ranpe from
Japan to Taiwan to the Philippines to Malaysia and Indonesia. Thus,
were Taiwan (o become a frue friend with Beijing, one major
stronghold in this endless bamier-island string would, in effect,
change hands. A gap in the network of choke points would suddenly
opon, a gap one thousand miles wide.
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Imnagine yoursell an ambitious Chincse stalesman, sitling in
Beijing, looking a1 the same nautical charts that you and | can look
at, Imagine yourself as rational yet ruthless—which would certainly
be in character for this role-playing exercise. Then ask yourself,
taking account of everything I said ehove: Would you invade Taiwan
and invile open war with America on terms the American public by
long custom is likely to support . . . or would you win over Talwan
by peaceful means and then take on the ULS. in a time and place of
your own choosing, with the full element of surprise, and in a
context where the LS. electorate is likely to blanch at the very
thought of armed intervention?

nnounced PR ET the U.5. submarine feet in 20
Years

1If we look ahead to the 2020s, as we must, the ULS. Navy will
then have about 60 55Ms, 55GNs, and 55BNs in commission, while
Chinn's New Fleer will have maybe 150 or 180, Those Chinese
submarines will be a good mix of foreign-bought and home-grown
diesel subs, nuclear-powered fast attacks, and boomers. This New
Fleet is nothing 1o trifle with: The men will be well trained and the
equipment will be good enough for China’s purposes. (The two
recent accidents aboard aging MING-class diesel boats can be
dismissed as part of China's increasingly imrelevant Ofd Fieer)
China is already buying Improved KILOs from Russia, and some
reports indicate the latest version is coming with air-independent
propulsion. (Able 1o stay far below the surface for many days or
weeks at a time, dissel/ATP subs represent o whole new spectrum of
threat, and have been called by some the poor man’s muclear
submarine,)

Right now alone, China has 18 submarines under construction,
half of these in Russia and half at home. In contrast, the U.S.
recently went through o droughr in which not one new submarine
was pul into commission for six or seven years. Al the moment,
we're building VRGINIA-class SSNs at the palry rate of one per
year at least until 2012, and four OHIO-class SSBN-to-S5GN
conversions are gradually being completed—and that's it
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China is arming her submarines with a variety of sophisticated
weapons, including excellent sub-launched anti-ship cruise missiles,
some of which are supersonic—and hence very difficult to defend
against. These modern weapons elso include the Russian Shkval
supercavitating rocket-torpedo, capable of speeds of 200 or 300
knots underwater, Amenican submanners say that they personally
dan’t see these things a5 much of a threat, at least if they aren’t
tipped with an H-bomb warhead. But a Shkval moves so fast in o
straight linc that against a decp-drafi surface target (think of an
American aircrafl carrier) it doesn’l need homing sensors or evén
any warhead at all. The sheer Rinetic energy of the rocket=torpedo
platfiorm is bound 10 smash through the hull below the waterline, so
long as the Chinese sub gets reasonably close and has a half-way
decent firing solution. Some hits from a salvo of Shkvals would pur
even a CVN-21 next-generation supercarrier oul of nction for the
duration, IF the Chinese sub is destroyed in return, Beijing achieved
quite a bargain. If renty Chinese subs are destroyed in return for
each supercarricr mauled with heavy casualties, or each American
S5M sunk, Beijing will still see themselves ns having come out on
top in the contest. And so will their submariners, even the anes who
know they re about 1o get killed. In the First World War, 50% of
German submariners were lost in action. Between the wars, this facl
was generally known. Even so, in the Second World War, German
sailors lined up in droves to volunteer for U-boat service. As the war
progressed and their lerrible 80% loss rate began to be impossible to
hide from men on the waterivont, sailors never Minched from vying
for a place in one of the U-boal crews. We can expect exacily this
sort of courage and heroism from Chinese submariners.

Traditionalists view a navy that emphasizes submarines as
inherently inferior/defensive, and one that emphasizes aircrafl
carriers a5 inherently superior/offensive. 1'd argue that this distinc-
tion is becoming blwrred to the point of maybe no longer applying.
One reason is that ongoing advances in acoustic and non-gooustic
submarine stealth, improved sensor and communications capabili-
ties, increasing weapons payload capacity, and versatility of adjuvam
vehicle mission profiles, render the latest S5Ns and SSGNs more
and more closely analogous 1o underwater CWVNs. A balonced navy
is olways best, but balonced means different things to different
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nations. Mational policy and siraiegic goals must enter the equation.
It should be clear by now that China docsn't see a lot of things the
same way that most Americans do— including the level of tolerance
for heavy combat casualties. I"d furthermore argue that almost every
major naval war in known history was in some important ways
ssymmetric. We can’t measure China by our own standards, or we
might make fatal, imeversible miscalculations.

Intelligence and counter-intelligence will also continue to play
key roles us America’s and Chino’s navics change and grow. For
instance, one embarrassment for the ULS. intellipence community
was (o complelely miss o new PLAN diesel sub, the YUAN<class,
until the first ship's existence was announced by Beijing. Some
commeniators disparage this vessel as noirier than a xteam locomo-
tivee, but that mizses some much bigaer paints. Western analysts were
also surprised by how quickly the first new 0%d-class SSBN
followed the introduction of the PLAN"s 093-clnss 55M. Chinese
designers want 1o learn everything they can, as fast as they can, and
they're willing 1o take risks and buy or steal what they can’t yet
manage themselves. We have o assume, for insance, that all of the
information the Walker spy ring sold to Moscow has been passed on
to Beijing, for an appropriate fee, thus helping jump-start a new
submarine arms rmce. What then will America do if China buys from
Russia not just Improved KILOs with AIP, but also some of their
superh AKLULA-Ils {3 very dangerous adverssary for a LOS
ANGELES-class boat), or even some of Moscow™s next-generation
SEVERODVINSK-class S5Ns or BOREY -class S5BNs?

China haz her own outstanding cspionage apparofus of work
within the U.S. The recently-arrested alleged Chi Mak spy-ring
foursome is a case in point. Purported to have been in operation
simce 1990, it"s been said that they sold China some of the most
sensitive design secrets and acoustic profile datn on the new
VIRGINIA-class SSN, compromising that class’s safety in any
hostile waters. Other reports, possibly exagperated, state that they or
other Chinese spies also provided Bedjing with full specifications of
the Aegis imegrated air-defense system, and China's first Aegis-
clone cruiser was recently detected at sex. On another recemt
occasion, Chinese agents were interdicted at the last minute while
attempting to buy specinl electronics that would have let Beijing
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listen to the decoded downlinks from American spy satellites. This
would have given China several invaluable prizes for free: unlimited
access to & working constellation of the best spy saiellites in
existence, keen insights into what things the U.S. was most inter-
esied in spying on, and intelligence on how best to disguise their
own secrel activities from prying American eves.

1 put it to all of you in the audience today that these constant,
widespread, relentless, shemeless espionage efforts by the People’s
Republic yield further clues as 1o their ultimate naval intentions:
Thase intentions are neither benign nor purely defensive.

Red Herrings: Possible PLAN su sirnbegies

China has {or will have) an edge in three importent aspects of
undersea warfare—a battle which we musin't forget is fought from
the surface and in the air and outer space as well as down in the
water column. One aspect is her peographic situation. [fa PLAN sub
breaks through nearby anti-China choke points, that sub gains
immediate access to the deep and vast waters of the Pacific Ocean,
in which to exploit bad weather, protective acoustic propagation
effects, and other local factors in order to disappear, lurk, and then
antack. Amencan subs based at Guam, Pearl Harbor, and the U.5.
Eastand West Consts, because of the tremendous distances invelved,
might lose the race to reach and block those choke points. The
second aspect, by the 2020s, will be China'’s weight of sheer
numbers of subs—which we can expect by 2025 to be accompanied
by a gradual shifi toward more leveling of the playing field as to
quality of vessels and crews between the ULS. Navy and the PLAN.
The third aspect of China's edge is that the PR.C has no commitment
{yet) to act a5 & worldwide policeman—or the opposite role more
fitting to her, a5 2 mob boss, Thus China can mass her forces to
nccomplish global policy via regional military actions or thrests,
whereas the U.S. Submarine Force is of necessity spread around the
globe, and overstretched at that.

If China has three times a5 many subs as America, and our subs
are divided between disparate theaters of conflict and counter-
insurgency, China can achieve local undersea superiority in the
Western Pacific, at least temporarily—and iemporanly may be more
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than enough o consolidale her objectives. A classic advantage ofthe
apggressor is that they can choose the time and place of aitack. China
thus, through shrewd planning and skilled logistics coordination,
could prrange in secret to surge all of her submarines at a time that
a substantial portion of American subs are undergoing mainienance
in dry dock, unable to even get underway for doys or weeks—a delay
that could act decisively in China's favor.

If we imagine close to 150 hostile submarines of many different
clagses all surging at once, even any friendly available diesel subs
and ASW forces (Australia, Japan, etc.) would be unable 1o fill the
gaps. Exploiting surprise, China could quickly achieve sea control
(or at least sea denial) in mojor portions of the Western Pacific. Such
a large number of submarinés in motion at once would be impossible
to keep from being noticed, of course, but that wouldn't be the point.
Chincse submarines could follow individual courses that weave
around and intersect with cach other to play an effective shell game
—it might be impossible for surprised U.S. and allied forces to keep
track of which Chinese vessel was which, further disguising ectual
Chinese objectives for the surge. This would be a particular problem
1o the degree that some ASW detections rely on optical (LIDAR,
LASH), MAD, or surface-wake anomaly signatures, which are less
able to identify a target by name or even by class or type, compared
to active and passive sonar. (Pre-positioned undersea lisiening grids
might not be of much help against such an overwhelming wave of
sorticing vessels.) Once out in the Pacific, the Chinese subs could by
pre-armangement rendezvous to form [ifty or sixty mutually support-
ing or widely scattered three-ship wolf packs, each an expendable
task group in an unflankable barrier or uncharted smarr minefield,
with orders to sink any American carrier or SSN that comes charging
their way. (A campaign against U.S. merchant shipping would be
bad enough in itsell)

What might the PRC’s political policy and the PLAN"s military
objectives be in such a hypothetical surprise-surge scenario? Let's
assume an outside the box worst case, where Taiwan is friendly or
at least neutral to Beijing. and not Beljing's target. Well, the Pacific
Ocean is peppered with small islands and atolls, all of great strategic
value in any serious naval fracas, Many of these islands were once
occupied by independent natives, then were taken over by various
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colonial powers, and ownerships changed again as a result of World
War | and World War Il. Some of these islands and atolls now
remain possessions of the United States. These include, for instance,
Guam, Saipan, Wake Island, or Midway, Beijing could make the
case that the U.S. is a hostile occupying power, and the job of the
People's Liberation Army Mavy is to liberate occupied peoples.
Suppose the People's Republic were to exploit their temporary local
dominance in sea power (and other military power) to invede and
libevate these so-called oppressed masses and hold them under
profective enstodianship—permanently, This gambit fits perfeaily
with Beijing's espoused ideologies, and seems likely to receive huge
popular support within China. Assume thut China invaded in such a
way as o minimize initial American casualties, and immediately
released all POWs. Would the United States, Taced with such a fait
accompli, and faced also with the actual or prospective loss of
several CVMNs and S5Ns (not 10 mention aircraft crews and Marines
and various ground troops), really be willing to mobilize and replay
World War Two-style island hopping? This would of course depend
on many factors, including other military commitments from which
the LLS. might not be able 1o guickly extricate herself, the attitude of
the current White House sdministration at the time, the siate of the
Amenican economy and national deficit, and the willingness of the
American people 10 shed blood 1o take back abstract little dots on a
map when we ourselves, arguably, yvears ago snatched those dois
from Spain, or independent Hawaii, or whomever.

This is exactly what 1 mean by a potentinl PRC red herring
sirafegy. Rather than a nonh-south arena of anempted dominance
against the island nations off her shores, especially Taiwan, insicad
China and Taiwan implement the ome comitry, hvo Systems approach.
Thea China achieves an end-run past the other 1sland nations in her
way, accomplishes o bold west-cast land grab in mid-Pacific, and
dares an embarrassed U.S. to do something aboul it while PLA
soldiers quickly dig in and install hefty anti-air defenses. Shouting
muatches at the UN Secunity Council, and fragmentary economic
sanctions by third-party countries, would certainly not deter Beijing.
The Red Hemring Strategy reduces American stature and self-respect,
perhaps forever, and [eapfrogs China to the fore as a credible

SUPCTPOWET.
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This scenario, by the way, is designed 10 be controversial. Its
purpose is o shake you wp and get vou to think.,

There arc some other points worth posing about Chincse
submanne stralegics and tactics:

I. While possible, it seems relatively unlikely that China would
mimic the Soviet approach of establishing bastions of protecied
waters in which to keep her S5BMs safe from American interference
while on strategic deterrent patrol. Russian and Chinese geography
and hydrography are too dilTerent for this 1o work well. China’s only
potentinl bastion arens, the Yellow Sca in the north and the Gulf of
Tonkin in the south, are rather shallow, and in both cases one entire
shoreline consists ol nations potentially very hostile to China: North
and South Korea in the case of the Yellow Sea, and Vietnam in the
case of the Gull of Tonkin,

2. On the other hand, Chincse SSBNs need nol be very well
protected or even very stealthy in order to be effective playing pieces
in a grand scheme 1o diminish American cloul and spread our 85N
Neel dangerously thin, 1 suspect thal China knows from Soviet
experience in the Cold War that it"s unlikely a communist SSBN can
for very long avoid getting an American (or Royal NavyT) 88N in
trail in the boomer's baffles. The job of the 55N is to destroy the
SSBN promptly under cerain contingencies related to possible
thermonuclear war. But il even really good Chinese SSBNs can’t
avoid being followed by Westem S5Ns (1o the extent such 55Ns are
available), why not go for not=so-good Chinese 55BN with not-so-
good sub-launched ballistic missiles? In reality, even one Chinese H-
bomb warhead hitting the continental U.S, interior with a circular
error probably of a wildly innccurate 1,000 miles presents an
unacceplable threat, In this way China ean dilute the effectivenecss
of our fast-attacks on deployment without even firing a shot, by
using one crappy 55BN as strategic Aypaper for a superb SSN.

3. In any major conflict with China, whether cold or hot or first one
and then the other, S5BNs on both sides will take on much greater
importance than was the case in the struggle between the Warsaw
Pact and MATO. The reason, once again, has to do with geography.
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One glance at a globe will reveal that the tajectories of any ICBMs
launched from the heartlands of the U.S, and China at one another
must pass over the heartland ofthe Russian Federation. Considering
that in the late 1990s, a Russian early waming radar thought that a
pre-announced Norwegian science sounding rocket aimed toward the
MNorth Pole was an inbound American ICBM warhead—and
President Yeltsin wenl as far as opening the briefcase wilh the
nuclear po-codes before the mix-up was resolved-— it would seem
to be the height of madness for the U.S. and China, in any limited or
all-out nuclear exchange, 1o fight each other right over Russin™s
head. This would be an almost certain recipe for tragic misunder-
standings, massive Russian retaliation against both ather countries,
and a true global thermonuclear holocoust. It makes much more
sense for China and the ULS. 1o deploy SSBNs close to cach other's
shores, where the missile trajectories, should it ever come to that,
would be unambigueus. Granted, this 12 a fine example of thinking
the unthinkable, but as a professional risk analyst that's part of my
job.

Conclusions: What should we do?

I believe that step one is to accep! that a new cold war is already
on with China. At least three strategies for dealing with this problem
have been sugpesied:

1. “*Hope and pray.” ["ve tried to convey why I"'m deeply convinced
that China’s ultimate intentions aren't benign. To hope and pray that
her society and government will somehow twm peaceful and friendly
simply won't cut it. Isolationism as an American stralegy spells
doom.

2. “Leamn 1o speak Chinese,” This aliemative is unottractive.
Surrender is nol an option. Unilateral disarmament will only
encourage Chinese apgression, a sure recipe for exactly the war
America seeks o avoid,

3. "“Wicld steel fist in velvet glove.” Henry Kissinger once said that
diplomacy is inefTective unless backed by useable armed force. |
believe this third strategy has imporiant potential, and will cven, as
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more time goes by, prove 1o be essential both to preserving peace
and—if necessary—prevailing in war.

My conclusions will look at how to implement the “steel fist in
velvet glove" stralegy:

1. Firstly, I think the U5, needs to become much better at Chinese-
style gamesmanship, deceit, and deception. In short, out-Sun-Txu
them!

2. We also need to leamn (or relearn) truly world-class human
intelligence and counter-intelligence tradecraft, and build a network
of aszets to counteract and counterbalance China's espionage against
the LS. We mustn't be shy on psychological operations either.

3. Az Admiral Mullen and others have emphasized recently, the U5,
Navy needs to get better at antisubmarine warfare and also at
counter-mine warfare. Important advances are being made on both
fronts after years of semi-stagnation. The keys lo success here

remain the same as always: praclice, practice, practice.

4, Unfortunately, with a few notable exceptions, in today’s world the
concept of refiable allies has become an oxymoron—a self-contra-
diction in terms. We must be mentally, physically, and fiscally
prepared to go it lone in o major ormed conflict. A robust camer
fleet remains essential, because experience has shown that we can’t
count on friendly bases, or even on overflight rights, among third
parties close (o a theater of battle, Yes, ULS. Air Force bombers
deploying directly from American territory, and refieling repeatedly
in flight, provide our country with planet-wide reach, but those
USAF assets alone have finite munitions delivery mites. Shuttle
bombing from carriers, well profecied by ASW assets including
S5Ns, remains a necessary war-winning tool.

5. For reasans that by now should be obvious, it"s vital to increase
the VIRGINIA-class build mte to two per year as soon as possible,
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6. To the extent that any further OHIO-class Trident subs are
withdrawn [rom SSBN duty, those platforms must be converted as
soon as possible o S5GNs, and not scrapped.

7. We must stay the course with the cost overruns and developmental
delays of the Advanced SEAL Delivery System minisub. This
transformational special ops ransport vehicle is considered essentinl
by Special Operations Command (SOCOM). Yes, the ASDS right
now hos problems. We necd to fix them

8. We need the largest possible S5N feet over the next few decades
to optimally conduct preventive or preemptive undersen indications
and warnings missions, and intelligence, surveillance, and reconnais-
sance missions. The prolonged dwell time, stealth, and exploitation
of electromagnetic surfoce-ducting effects make submarines
indispensable platforms for all these taskings that ure now a matter
of national survival, We need to serve notice on China that we are
watching them and are not pleased by what we see, Our submariners
must confinue to maintain the attitude of full-time warriors, as they
did during the Cold War, and get in the adversary's face and stay
there, deploved and anmoved.

9. The Américan public would benefit from some systematic,
accuraie education on National Defense and Deterrence 101, Ouiside
the military community and its supporters-enthusiasts-hobbyists, it's
sometimes shocking how unaware the average man or woman in the
street really is about even the most basic aspects of military history,
strategy, loctics, doctrine, and technology. The prevalence of this
under-education is going to huri us more and more in the years to
come. How casualty-averse will our country be by 2020+7

In closing, I°d like to quote from Teddy Roosevelt, a genuine
master of the purpose and uses of sea power. He once pul it very
bluntly, “Battleships are cheaper than battles.” | also want to repent
a truism mentioned ofien by athers, that nuclear submarines are
capital ships of the 21* century. New capabilitics are now emerging
that were barely dreamt of when the Berlin Wall come down. To
shorichange our Submarine Fleet's size poing forward, to
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undenutilize 18 ever-increasing payload capacity, and 1o under-
appreciate the hard work and sacrifices by every generation of our
brave submariners, could mean that in the foresceable future
America will reap the whirlwind in o terrible conflict with China.

RECOMMENDED FURTHER READINGS:
Two good websites for technical specs on differemt subsmarine
classes:

ii

W SECUF]

Free on-line documenis about China®s military (as printable pdff
files):

I. Annual Repart to Congress: “The Military Power of the People’s
Republic of China 2005, Office of the Secretary of Defense, 19 July
2005

S0 Www, W

1. “China’s National Defense in 20047 whitepaper by the PRC
govemment

Sec http-/enplish | people com.cn/whitepaper/'defense 2004

3. “Effect of ULS.-China Trade on the Defense Industrial Base™
testimony before the U.5.-China Commission by James A, Lewis,
June 23, 2003

See www.csis.ong
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A BRIEF LESSON ON SUBMARINE DESIGN

by Mr. Mark Henry

Mr. Henry is g League member and i Treasurer of the
Capitol Chapter. He is a naval architect and retired from
the Naval Sea Svatems Command in 1999 after 35 years of
working in early stage submarine design and submarine-
refated RED managenent. His last position was as Heod of
Submarine Preliminary Design and as Principal Naval
Architect for the Virginia class.

submarine designer—avpert witnesser testifying before Congress

{and members of Congress too), semior DOD and Navy person-
nel, journalists and novelists, scientists and engineers working in
submarine-related R&D, and others. They have, over the years,
voiced their opinions (loudly or quietly) about what the mexr US
Mavy abtack submarine ought (o Jook like or the effects of introduc-
ing new hardware inlo on already existing submarine design,
Unfortunately, with very few exceptions, these well-intentioned
people do not understand the intricacies of submarine design and
many of their conclusions regarding the ship design impacts of their
ideas are ermeneous.

In fact, there are very few people who do understand the
intricacies of submarine design and those who understand them best
are the naval architects who, at one ime or another, have performed
studies related to designing a new submarine and/or evaluating the
todal-ship impacts of major design changes to existing designs. In the
United States, this group probably numbers fewer than three dozen
people, more than half of whomn are retired or working in other arcas
of ship design or in other felds. (Designers of submersibles are not
included in this connm.)

Il sometimes appears that everyone inside the Beltway is o

Examples of proposed submarine design changes include:

& Engineers, secking R&D funds, propose new components for an
exisiing submarine's engine room that are considerably lighter
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than the existing components. The enginecrs, who do understand
that to add “new weight” to a submarine requires taking some
“old weight” out, state that this will permit carrying additional
weapons withoul increasing the ship’s size.

® A proposal is made to significantly reduce the crew of o new
design submarine. With significantly less space required for its
crew, the ship would be smaller ond less expensive than an
otherwise equivalent ship with a typical complement.

#® Proposils are made (o move weapons or propulsion machinery
companems outside of the pressure hull in a revised version of an

existing submarine design. With less volume needed for these
functions, the pressure hull and, perhaps, the total ship, can be
made srmaller.

& R&D personnel state that adding their new component (o an
existing submarine will greatly increase its effectiveness and,
since the component oy weighs X tons, it will have little effect
on the ship.

Are the postulated ship design impacis of these proposals
accurate? The answer is, It depends! Yes, it depends on the naval
architectural attributes of the specific submanne design being
addressed. What might be true Tor one submarine may nol be true for
another. To explain the naval architectural attributes that so greatly
influence the impact of design changes, we'll start with & very short
course on early stage subanarine design.

Process for Performing Submarine Concept Studies

Early stape submanine design encompasses a broad range of
design activities, from rough order of magnitude (ROM) studies,
invelving one or two people for up 1o a few weeks, to preliminary
design, involving o large tcam of people for many months. This
article focuses on design studies performed to an intermediate level
of detail, commonly (and interchangeably) called concepd srudics,
concep! designs, and feoxibifity studies, hereinafter called concept
studies.

L e —
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The primary products of a submarine concept study are ship
charactenstics (displacement, length, draft, speed, ete. ), arrangement
drawings, and a weight report. They are performed 1o a level of
detail enabling:

# definition of ship characteristics for use in operational effective-
ness analyzes

# calculation of weight groups for use in cost analyses

® accuraie trade-off studies

# While sometimes useful, design studics performed o a lesser
degree of detail (ROM studies) will not meet these requinements.

Beginning with a set of requirements developed by OPNAY
[which come in the form of ship chamcteristics (such os depth,
speed, and number of torpedoes) and specific payloads (weapon
svstems, sonars, ctc.)], the conduct of @ concept study entails four
major steps: arrangemenis, volumetrics, weights, and ship balance.

Arrangements

Submarine arrangements is a graphical process (performed with
paper and pencil or computer graphics) wherein the ship geometry
is selected (hull diameter, pressure and outer hull configuration,
major comparimenis, bow and stern shape, eic.) and the compan-
ments are arranged fo satisfy the design requirements in the mini-
mum ship length. While submarine design is extensively computa-
tional, there is still a significant degree of art in amrangements.

The initial step for a new concepdt study is to select an appropriaie
overall ship geometry that will be driven by the ship design require-
ments, for example, reserve buovancy (single or double hull}), single
or twin screw, number and types of wenpon launchers (SSN vs.
SSBN), ete. Unlike in surface ship design, submarine beam (hull
diameter) is typically selected very early in the design process based
on a number of faciors with the minimum diameter of propulsion
spaces (usually determined by the selected reactor in nuclear
powered ships) and the number of platform decks in the operations
comparimenl among the most imporant. With hull diameter
selected, the arrengement process primarily involves establishing
compartment lengths to accommeodate the required systems. The

—— s s el 3}
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process yields a total minimum ship stack-up length satislying
various system-refated geometrical constraints. The resulting
armangement drawing is extensively used in subsequent volume and
weight calculations. Since the hull thickness and frame dimensions
affect the arrangement of components, during this step the pressure
hull s designed, using an appropriate hull material, to atiain the
required operating depth.

Volumetrics

In this step, surface and submerged displacement, and their
centers of buoyaney, are calculated from the armangement drawings.
The everbuoyant volume of the submarine defines the surface
displacemeni. Adding the net blowable main ballast to the surface
displacement yields the submerged displacement.

The largest component of surface displacement is the pressure
hull. Since it is typically defined by simple shapes, its volume and
center of buoyancy are readily obtained. Hence, most of the effont
required to calculate surface displacement involves those portions of
the submanne external to the pressure hull: non-pressure hull
structure, external components (gir bottles, VLS tubes), recesses, and
appendages (sail, control surfaces, propeller).

The KM (metacenter), used to determine surfaced stability, and
the surface trim and navigational draft are also calculated using the
resulis of the volumetric analysis.

Weights

In this most time-consuming aspect of the submarine concept
study process, weights end their centers ol gravity are estimated for
approximately 160 weight groups to obtain the 1ol Al weight,
similar to the lightship weight for surface ships. The weights and
centers of various loads (diesel fuel, ammunition, provisions, ete,)
are also calculated. Accuracy is essential to avoid potential large
inaccuracies mn ship size estimates and to enable valid tradeofT
studies.

The primary sources of information for weight cstimates are:

& historical data, found in weight reports for similar submarines,

e
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which is appropriately modified to suit the requiremenis of the
current design

# calculation of weight from the design, Tor example, pressane hull
weight from hull scantlings

® direct input of weight data from cognizant system engineers, such
ns the weight of a diesel generator or combal sysiem electronics
component

Vertical and longiudinal centers of gravity are determined from the
arrangement drawing.

The weight estimate includes sufficient margin to assure that the
ship can accommodate weight increases occurring during design
development and ship construction and to permit improvements o
be incorporated into the ship during its service life without having
to modify the ship’s geometry.

Ship Balance

With displacement and weight determined, along with their
respective longitudinal and vertical centers of buoyancy and gravity,
the naval architect can balarce the ship. This is also referred to a3
JSinding the lead solution because the computations determine the
amount and proper location of lead ballast in the design. Since
balance determines the submarine naval architectural attributes that
so greatly influence the impacts of design changes, this step is more
fully desecribed. The process includes:

o Satisfying Archimedes' principle: Weight must equal displace-
ment for ncutral buoyancy.

If the displacement is greater than the weight, the ship is valume
{imited - the arrangemen determines minimum ship size. Lead
ballazt 15 added to increase the total weight uniil it equals the
displecement and there are no design iterations involving changes to
the hull geometry. Volume limited ships have excess margin. Thus,
there s essentially no space within the pressure hull 1o add new
components but heavy items not requiring internal space might be

_—---——— n—-i- 35
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sccommodated by removing margin lead. Spending large sums of
money (on exotic light-weight materials, for example) 1o reduce
weight has no benefit since saved weight will be replaced with lead
ballast.

If the weight exceeds the displacement, the ship is weigh [imired
znd the displacement maust be increased. This is usually accom-
plished by lengthening the pressure hull which adds both displace-
maent and weight, but more of the former. With additional pressure
hull valume, the main ballast tanks must also be increased in size to
maintain the deésired percentage of reserve buoyancy, further
impacting weight and displacement. As o result, weights and
volumes must be recalculated and the ship rebalanced. Weight
limited ships have evcess volume but this is usually spread around
selected portions of the ship (perhaps providing improved nceess for
mainienance) rather than concentrating it in empty compartments
and, thus, providing a temptation to install even more equipment and
worsening the weight limited sitvation. Weight savings are highly
beneficial since they result in ship size reductions.

Achieving longitudinal balance: For the submerged ship, the
longitudinal centers ol buoyancy (LCB) and gravity {LCG) must be
al the same longitudinal location for the ship to float at an even keel.
[Envision a playground seesaw with children attempting to keep it
level with their feet off the ground. The combined center of gravity
of the scesaw and children (LOG) must be directly over the suppon-
ing Tulcrum (LCB).]

Providing sufficient stability: The measures of surfaced and
submerged stability, GM and BG, must meet minimum values o be
certain that the submarine floals upright and has satisfactory
submerged maneuvering characteristics,

The LCB and LCG are rarely aligned. To adjust the location of
the overall LCG, trin: lead is placed in either the bow or stermn, but
usunlly in the bow to compensate for very heavy propulsion and
other components aft. If BG and'or GM do not meet stability
requirements, the overall vertical center of gravity ( VOG) is lowered
by placing stability lead low in the ship. When trim or stability lead
are added, weight increases with little or no change in displacement
and the ship must be rebalanced. IF the ship is weight limited, the
pressure hull and main ballast tanks are lengthened 1o oblain more

T
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buoyancy and the volumes and weighs are recalculated. IF the ship
iz volume limited, some of the excess margin is reallocated as irim
or stebility lead. (A volume limited ship could become weight
limited if sufficlent irim or stability lead are added.)

The process of adding ship length 10 obain a match between
weight and displacement { with the required GM, BG, and alignment
of the LCB and LCG) requires recomputing displacements and
weights (and their centers of gravity) for each iteration. The number
of iterations required to atain sufficiently close agreement between
weight and displacement seldom exceeds three or four.

Submarine concept studies, for which there is no previously
existing baseline design (starting with a“blank piece of paper™), lake
approximaiely four 1o six man-maonths to complete and are typically
sccomplished by o team of two or three naval architects using a
variety of computer-aided design tools and an extensive library of
submarine design data. Roughly hall of the total effort will be
expended estimating the weights. Unlizing effective short-cut
methods for recomputing volumes and weights, the final balancing
process lakes very litthe ome,

S0, 1o conclude this submarine design course, we see that
submarine designs must be balanced and that they may be weight or
volume limited and may have irim and/or siability lead. These are
the naval architectural sitnbutes that so greatly infNuence the impact
of incorporating design changes.

Design Changes During Early Stage Design

During early stage design of a pew submarine many variam,
trode-off, or impact studies are typically conducted to answer a
multitude of Whar 7 questions; for example:

® What if the condidate design carried more (or less) weapons
and‘or weapon launchers?

#& Whal if sonar sysiem B wos vsed insiead of system A?

® What if a stronger hull material was used - how much deeper
could the ship operate without changing ship stze?

Each variant study defines the total ship cffect or impact of a

——— e e e
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specific design change - its effect on ship size and other charactens-
tics,
Uiltimately, all design changes entail material objects, having
volume and weight, that are added 1o and/or removed from the
baseline design, affecting total ship volume and weight, the function
of wvarious ship systems, operational characieristics, mission
effectivencss, and life-cycle cost. By also determining the effects of
the change on ship performance and cost, fully educated decisions
can be made by higher suthonty s to whether or nol 1o incorporate
the specific design feature in the next baseline design ileration and,
ultimately, in the final ship design.

Submarines in early stage design, existing only on paper (or
computer files), can grow or shrink without impacting program plans
or existing platforms and can be thought of as rubber ships. The
baseline design (the one 1o be modified) meets all design crileria
such as a certain percent margin or reserve buoyancy. When
introducing changes (the variants), the design eriteria are typically
held constant, which may require increasing or decreasing the length
of one or more of the pressure hull compartments and the main
ballasi tanks o balance the variant design.

In variant studies, the feature being varied must be fully identi-
fied in the baseline design; a variant study 1o determine the impact
of changing feature X cannot be performed unless feature X can be
separalely identified (weight, space, services, ete.) in the baseline
and the ship's naval archilectural constraints must be known, Hence,
new submarine designs, upon which a number of vanant studies are
intended to be conducted, must be performed to, al least, the
previously discussed concept study level of detril. Quickly con-
ducted ROM studies, including those using computer synthesis
models, are rarely adequate for this purpose.

Design Changes After Early Stage Design

While there are instances of ships being lengthened during
construction due o excessive weight growth or equipment substitu-
tions, hull peometry changes are highly undesirable for ships in later
stapes of design (although still on paper!), under construction, or in
service, To avoid geometry changes, the installation of new compo-
nenis may require shifting or removing existing components to make
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space and/or removal of margin lead to compensate for increased
weights.

A later, lengthensd or otherwize modified Might of submannes
may, for administrative purposes, be considered as members of the
same clasy as the original versions. However, with new equipment
installed and additional buoyancy, they may be operationally mare
capable and different in some of their naval architectural attributes
fon.

For ships in service, some initial design criteria may no longer be
met. For example, incorporution of new componenis will consume
future growth margin or reserve buoyancy may no longer be the
standard percent because of changes to the main ballast tanks,
Wariant studies of this type usually determine whether it is practica-
bly feasible to introduce the design change. More specifically, they
answer the guestion, Can the design change be made without so
adversely affecting the ship design that it has negative margin (the
submarine i5 not neutrally buoyint), has imsufficient reserve
buoyancy, does not meet stability criteria, has insulficient electrical
power or air conditioning, etc.?

Applying the Lesson
Let's retum 1o the proposals listed early in this article and
examine some of the noval architectural implications,

® Lise lighter componenis in an engine room 1o permit new weight
to be added (in the form of additional weapons) without changing
ship size.

This submarine’s torpedo room is forward and has no
room for additional wespons. Unless new weapon launchers
and stowage structure arc installed aft (not very likely), newly
available weight in the stern would not help the weapon load
situation, If the baseline ship had aft trim lead, the saved
weight aft would have to be replaced 10 retain ship balance
and, hence, saving weight with no other purpose in mind has
no benefit. IF the baseline ship had forward tim lead, the
saved weight aft would permit reduction of the forward trim
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lead and future growth margin would increase by the sum of
the two savings.

® Significantly reduce the erew and reduce ship size by the amount
of the reduced crew space required.

Low density spaces (especially crew spaces) help fToas
high density spaces (such as machinery and weapon spaces).
If the ship is volume limited, the ship size can be reduced by,
approximately, the crew space reduction. However, ifthe ship
is weight limited, the resulting ship size reduction will be
relotively small. (Such a change could cause o volume limited
ship to become weight limited.)

® Move weapons or propulsion machinery outside of the pressure
hull 1o reduce the size of the pressure hull in a revised version of
an existing submanne design.

External components have weight but relatively little
buoyancy and, unless a large amount of internal weight can be
saved, rather than become smaller, the pressure hull may have
to become larger to Nloat the external components and new
associated non-pressure hull structure, (Typhoon and Oscar
class submarines, the two largest submarine designs ever
built, feature external weapons!)

The belief among some proponents that external weapons can be
sccommodated al less cost (in lerms of ship size) than inlemal
weapons may stem from their limited knowledge of the naval
architectural details of adding twelve VLS tubes in later LOS
AMGELES (55N 688} Class ships withowt increasing ship size, a
major selling point of the 55N 688 VLS program as il most likely
would not have been opproved otherwise. (While ship length and
compartment dimensions did, in fact, not change, surface displace-
ment actually increased and submerged displacement decreased by
srmall amounis due to changes within the forward main ballast tanks.)

Howewer, this free (in terms of ship size) capability enhancement
came sbout as a result of very fonuiltous circumstances. Early LOS
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ANGELES Class ships had excess reserve buoyancy forward due to
main ballast tanks desipn changes occurring during later stages of
design. Further, thesc submarines carried considerable future growth
margin, forward trim lead, and had single hull bow structure. 17 any
one of these four naoval architectural charseleristics hod been
olberwise, installing VLS would have entailed lenpthening the ship.
Installation of VLS in the carlier STURGEON Class would have
required either completely redesigning the front end of the ship (for
external VLS) or adding a new preéssure hull section afi of the
operalions compariment (infernal YLS)

& Adding o new component, which amly weighs X tons, will have
litle effect on the submarine design, certainly not requiring a
modification to the hull geometry. (For simplicity, we'll assume
that the component's volume is not an issue.)

= Looking ai longrudinal balance, let’s assume that the ship has
forward trim lead.
If the X-ton component is installed forward, remove X tons off
forward trim lead; future growth bead is unaffected.
I the X-ton component is installed amidships, remove X tons
of future growth lead; trim lead is unaffected.
If the X-ton component is installed aft, add X tons of forward
trim bead, and remove 2X 1ons of future growth lead vo satisfy
Archimedes.
- Looking at transverse stability, let’s sssume that the baseline ship
has stability lead.
IT the X-ton component is installed near the keel, remove X
tons of stability lead; future growth lead is unaffected.
IFthe X-ton component &5 installed near the bull axis, removie
X 1ons of future growth lead; stability lead is unafTected.
IT the X-ton component is installed near the main deck, add X
tons of stability lead and remove 2X tons of future growih
fend.
If the X-ton component is installed near op of the sail, add

2X 1ons of stability lead and remove 3X tons of future growth
lead.

——————————— | —— . |
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So, ignoring displacement effects, adding weight to a submarine
{without also changing the hull) can impact future growth margin
anywhere from no impact at all 1o as much as three times the added
weight. This may be trivial for submannes with adequate future
growth margin but for later ships of some classes, where multiple
improvements have been incorporated, the future growth margin may
be 50 low as 1o preclude adding any significant weight.

Conelusion

Hopefully, my readers now undersiznd the naval architectural
attributes upon which the ship impacts of design changes depend
and, also, that these altributes can only be delermined by performing
the appropriate naval architectural analyses, including an evaluation
of the ship's amangement, volume, and weight, and balancing the
design.

As has been explained, the ship impact of incorporating a change
into one submarine design is nol necessanly indicative of the impact
ofincorporating the same change into another design or even into the
same ship but in a different manner. So, while | encourage innova-
tive concepts, please be aware that the ship design impacts of those
innovations are not likely to be plainly evident.

When a seemingly worthwhile submarine modification is
identified, before spending large amounts of time and money on
development, do the naval architeciure—determine the total ship
impact of the idea. It may be good, bad, or indifferent. However,
even when the ship design results are unfavorable, a fuller under-
standing, by everyone invalved, of the reasons why, may lead 1o a
rethinking of the proposed modification that can tum it into a
concept worth pursuing. NAVSEA and the submanine shipyards
have the capabilities to do these stodies—take advantage of them!

The United Sates is in danger of losing its capability 10 do the
naval architectural analyses described above. lis most experienced
submarine naval architects are aging and retiring (there is one
experienced early stage submarine designer remaiming in NAVSEA )
and, with the lack of new early siage design studies, few are being
trained to take their place. Submarine design skills are different from
surface ship design skills-—surface combatant designers cannol be
expected to successfully design a submarine. Even if a new subma-
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nne acquisilion program is nol in the Navy's near or mid-ierm
plans, the continuing conduct of advanced submarine concept studies
and technology assessment studies (to determine the total ship
impact of installing the products of ongoing and planned R&D)
would be sufficient to exercise and maintain submarine design skills
and to train new submarine designers while providing valuable
information in suppost of the overall submanne program. |
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THE TRANSATLANTIC IVIDE
by CAPT William L. Norris, USN(Ret)
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served ax an exeentive of Sandia Corporation. He is a
Srequent contributor on political-mifitary issues fo these
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remaining superpower, and its foreign and military policy

are distressing transatiantic relations. Similarly, we hear
that the European Union (EU) creation ol a common European
Security and Defense Policy (ESDP) will create a counterweight to
US foreign policy. Then we hear that the French and Dutch voters’
rejection of the EL Constitutional Treaty will stymie any effective
EU actions for a decade. NATO is said to be no longer needed in a
world in which Europe his no real threats, Although truth iz oficn
said to be swranger than fiction, where do the truths and fictions
really lic? Where is there agreement and disagreement?

One could probably write o fairly large tome on this subject, bl
let us atternpl to nddress this issve by selecting severnl specilic
subjeets 1o discuss. These may not be either the best subjects for an
cxample or the most contentious. But maybe they will start the
dialogue. Let us discuss the following:

Mu-:h is made today of how America, the world's only

I. War on Terror

2. E5DP

3, EU Constitution

4. Nonproliferation ond Weapons of Mass Destruction
5. Greater Middle East

The first thing with which Europeans and Americans disagree is
that there is 2 war on terrorism. The Europeans would ask *How you
con conduct o war on o thing?" At most, they would call i a
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campaign. And Europeans do not sense they are at all at war as they
have lived with national based terrorisms for years.

That could be changing. The Madrid bombings of last March and
the London bombings of July this vear are bringing 4 new awareness
that international Jihadist terrorism can occur in EU countries. The
fact that more people know London than Madrid places more
emphasis on the deed. This apparently random termorism is now
viewed as a more real threat than Europeans wanted to admit. The
events of 9/1 1 in the US had caused the EU to initiate some recom-
mendations onchanges lo national laws that should be enacted in EU
countries. However, most have been slow to toke any action because
they did not see the threat as either real or imminent. Europe (and the
EU) is a land of law and personal freedoms. Just as with the Patriot
Act, these laws (such as national [D cards) would impinge upon their
freedoms. They have now seen two instances where countries with
strong anti-terrorism laws in place have been able to fairly quickly
run 1o ground the Jihadist termonsts from within their countries.

Europeans do see that the road ahead in this area has many twists,
turns and bumps. The major industries of many European countries
have been fueled by the immigration from all over the world o offset
their own population stagnation or declines. They all now have
indigenous population that are second and third generation nationals
and citizens. The alienation or expulsion of this population in the
name of internal security would be crippling to their economies. Any
solution to curbing this ferrorism from within must have an inclusive
ond uniting theme with these new citizens. And it must be a
universal solution that does not end Jihadist terrorism at the expense
of advancing some different ethnic or religious terrorism or curb the
appeal of the free and democratic vision,

From the US perspective, the events of 9/1 | permanently searred
the American psyche. The invulnerability of the homeland was
forever shattered. The events of both Medrid and London were
further reinforcement of how easy terrorism is and that those events
could happen here. Yes, the Oklahoma City bombing could be
viewed as terrorism, but most Americans tended to view il as the act
of o very few kooks with no real associated cause, So Amernicans
generally believed that 91 1 was different and seminal and demanded
redl action to reduce the threat,
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Throughout the lest half of the twentieth century, American
leaders have tended to use the word war when they necded to
mobilize the country”s efforis. Besides the Cold War, we have scen
War an Poverty, War on Drugs, and War on Alds as examples of
this. To try and make the essentially overnight changes in & national
gpproach 10 counterterrorism, a national mobilization in thought
process was required. The changes needed in individual rights and
civil liberties were much more accepiabie in o national causc,
especially when wars are not viewed as permanent and there could
be some restoration when the need for mobilization of resources was
OVEr,

The US by its very aggressive use of force and other tools, has
clearly placed itself at the top of the terrorists’ target lists. As
compared 1o the likes of Luxembourg or Estonia, the US should
expect to eventually experience some lerrorist action. Because the
9/11 event was so large 1o Americans, & basic US position is to try
to do whatever is necessary to prevent anything similar. By such a
definition, it is both a stretch goal that by ils ambition bepels strong
action, While President Bush may have lost popularity because of
the Iraq War, support of his counterterrorism policy remains strong
and vibmnt. We must be careful that we are nol making our
judgments based on what we sée in the rear view mirror.

I believe that one should view ESDP as a natural outgrowth of the
maturing of the EU. In the global world of today, foreign policy
generally tends 1o be driven by economic (soft) power. Now the
world is finding (and actually always knew) that not all problems can
be solved with only soft power. From a start of six European
countries forty years ago, the EU is now 2 community of twenty-five
European countries and still growing. By many measures, the
combined economic power of the EU is roughly the equivalent of the
LS. ESDP is a way of ensuring that its economic power cannol be
held hostage through the lack of hard power and a policy for its use.

Baut the same rationale that brought this argument this far now
begins to falter. Twenty-five sovercign powers have different
national interests both inside and outside economic drivers. Twenty-
five nations have leaders with different visions of both their
countries place in the world and the EU's place in the world. Some
of these nations have years of history and culture that define them.
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Others of these EU nations are young in their present incarmation
with developing economies and national inlerests, vet at the same
time mired in an older ethnicity and culture. The EU is a union of
nations divided by culture, history, religions and language.

For mare than fifty years, the military power, or defense policies,
of most of the twenty-five ELl nations have been defined by the
Morth Atlantic Treaty Organization (NATO), As NATO is evolving
from a pure defense organization against a very specific threat in
Europe to a collective secunty organizaton against an ill-defined or
global threat, the EU is also seeking an identity. The static forces
that charncterized the old NATO and Warsaw Pact are the capobili-
ties of woday’s European NATO forces. As each country has taken
ilz peace dividend from the end of the Cold War, most couniries are
forced to offer the spme static forces (in some cases these forces are
even more static than before) 1o both NATO and the ELL

When two organizations are compuing for the same forces ancd
missions, the spawning of difTerences is inevitable. Some of these
differences arise from the opinion and policies of the non-members
of each group (France not o member of the WATO military structure,
the US not an EU member, eic.). Others stem from the capabilities
that are brought to the table, or maybe even absent from one group
or the other. 5till others are caused by disparities in the national
interests that might ment their involvement in any forum. Some are
driven by the name lags used to describe the missions (Peace-
making, peace-keeping. etc.). In recent years, o few would even
suggest that France and Germany have added to the differences by
working to rid the continent of American influence. Both NATO and
the ELl are essentially comsensus driven organizations which
exacerbates any differences when action might be required,

In a global world there has to be place for both. Intervention
somewhere in the world is 2 matter of when, not i, No nation can
sustain the role of the world policeman. Meither can any nation siton
the side and claim that all the world s nations are good citizens who
ire always acting in the world’s interesis and will react o a soff
ower carmod, Nor can ony bat the most undeveloped nations contend
that their national interests are not affected by o foiled or failing s1me
severil continents away.

An ESDP is needed nnd iz necessary. Yes, the cconomic,
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legislative and judicial legs of the EU are healthy and sustainable
without ESDP. But can the evolving NATO continue 10 be the
continuing source of hard power that is necessary for the EU 1o
continue 1o thrive and grow in a global economy? The US is often
characterized as seeing every problem as a nail and only having o
hammer to solve it. On the other hand the EU is seen as only having
carrols and so every problem looks like a rabbit.

What if the US decides that it has neither a role nor o national
interest in & world crisis, can the EU (or NATO for that fact) sct
without US logistic support? The answer for teday for anything but
the smallest event is no, A forcible insertion of peace-making forces
would be extremely problematic for the EU. Therefore the laying oul
of @ security policy and the commitments of the EU nations to
support it is absolutely needed. An old American saying that freedom
ix not free also applies to EL economic power.

Along this line, a shon discussion of the EU constitutional
approval process is probably in order. The French and Duich Ne
voles this summer sent tremors through the EU. How could the
volers reject so strongly the advice of their leaders? There are
probably two underlying reasons. First, the growing general trend in
democracies is 1o believe that major decisions should be made by the
people at the polls. Ballots in the US are filled with proposals on
laws or projecis. Luckily, in most cases, these proposals only require
an inferested voler to read a short volume as opposed 1o the many
tomes a French or Dutch voter would have had 10 read.

So the majority of volers then make their decision based on what
they sec and hear in the media or in what they talk about in the
coffee house or over the backyard fence. A growing concern for
Europeans is can the EU and their nations maintain the social
services networks as the population ages. This type of decision
making can quickly sink into such national and even regional
emational issucs, the rumor de foir or even pure fiction for which no
rebuttal is available. The volers really care more about what they
believe the effect will be on their daily lives than the grand vision.

Second, there seoms 1o be a growing trend of elitist government
{and even corporate) leadership. To some degree this elitist trend
seems 1o prow with longevity of the leader. The senior functionairies
in the EU burcaucracy and EU govemments are embroiled daily in
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the issues addressed in the constitution and therefore clearly believe
that they onlty put forth a visionary document that would resolve all
issues, There seems (o have been some beliel that the voters would
just rubber stamp the well wrapped package that their elite had
provided them. Most of the countries that have ratified the treaty lo
date have done so in national legislatures where there may be more
trust in the other elites and where discussions are more likely 1o be
steercd away from rumor and fiction, and even some cases, facts.

Thus when one submits something to the volers, the landscape
must be prepared. There must be at least 22 much positive propa-
ganda as negative, The rumors and fiction must be identified as such
and countered. The loval opposition attempts to embarrass those in
power must be expected, and the radical fringe groups must be kept
on the fringe. Those in power must remember that the volers’ no
voles may in fact be a vote against the government in protest over
isswes that are not even on the ballot, especially in a one issue ballol.

The rejection by the French and Dutch voters so closely followed
by the wrangling of the national leaders ot the EU summit may lead
people to believe that the constitution is dead. It is not, as the yes
volte by Luxembourg recently indicales. But a multitude of issues
have been identified that must be worked and resalved. It should
serve 85 8 wake-up call 1o Eurpopean leaders that their countrymen
are disillusioned with the current path being traveled. This may
result in & multi-year delay in getting an ESDP and on admitting
further new members. A lesson leamed is that the males that will
govern an institution after enlargement should probably be in place
before the enlargement occurs.

Two related subjects that are oflen discuzsed i security and
defense conferences are proliferation and weapons of mass destruc-
tion. With respect 1o Europeans, these discussions are nommally
fillers or sidebars. While speakers will openly brand the proliferation
to and the possession of weapons of mass destruction by termonists or
rogue governments as the greatest threat to world peace, they do not
scem Lo believe it to be a real threat. Therefore they are willing to let
existing arms control conventions and UN sanctions anempt lo
control proliferation with the belief that if they fail, soft power, or in
the waorst case, the US hard power, will resolve, what they believe
to be an unlikely scenario, favorably, There has always been a
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struggle in and between governments on the soff power forms of
nan-proliferation and the hard power means of counter-proliferation.

There was also a beliefthat the Nuclear Non-Proliferation Treaty
(NPT) would prevent any nuclear weapons proliferation concems.
Some people believe that the three new nuclear weapons nations
since the NPT's inceplion (Israel, India and Pakistan) did so in
violation of the NPT, They did not since they never signed the treaty.
However, the main subjects of today’s proliferation discussions,
Morh Korea and Lran did sign the NFT and therefore are in violation
of the NPT, Two other proliferators, Libya and South Africa, have
now made national decisions to abandon their proliferation pro-
grams. Other nations probably investigated the development of a
nuclear weapon in secret, but then decided that the costbenefit
equation at the time was wrong for them to continue.

That was then and this s now. Iran is now faced with a nuclear
armed neighbor on its easten border as well as the nagging Ismeli
one. There may be questions in the lranian leaders as (o the long
term stability of the Pakistani government, or its entanglements with
the Great Sacan, the United States. What national pride is involved
when Pakistan claims its technical superiority and claims an [slamic
bomb? Iran is a self-anointed Islamic state and cannot believe itself
a less capable nation than Fakistan, a more secular one. Maybe [ran
is even looking to use its nuclear aspirations 1o define a new balance
of power in the region. The isolationist and paranoid North Korean
government may believe that possession of & nuclear weapon will
ensure their sovereignty and well being when they are unable to
provide for their peoples’ common good, It may even be a bargaining
chip to gain that capability.

The real dilemma today is getting world-wide consensus on how
to deal with NPT violators, especially since the world has changed
from the bi-polar (some would say multi-polar) state that existed
when the NPT was onginated. Are the guamaniees of the NPT
enough, in and of themselves, to nssure the safety of smaller nations
today who find themselves next to a new nuclear weapon state? The
United States has provided extended deterrence treaty obligations to
numerous nations. That commitment to extended deterrence may be
& much more demanding and important one today than when it was
given.
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Since the first and only uses of nuclear weapons in war sinty
years ago, nuclear weapons principal role has been deterrence. As
more and more nations acquire nuclear weapons, we may be
fransitioning from delerrence on an intermational scale with well
developed policies, protocols and command and control sysiems to
an era in which nuclear weapons are weapons available to be used
without the same level of deliberation and with unintended
consequences ta solve o nation’s immediale tactical problems. We
have greatly changed the entering argumenis in the costbenelit
equations for new nuclear weapons states.

NATO has a nuclear policy that is underwritten by the United
Stotes, and to a lesser degree, the United Kingdom, In general, the
association of nuclcor weapons and WATO is reated as o sleeping
dog that is let lie. The public demonstrations of the 19805 and 19905
are betier left unprovoked and unrenewed. How lang it can be kept
out of the public eye is the real question. These non-siralegic
weapons were originally put in place as a deterrent to the onrush of
the Soviet and Warsaw pact forces into Western Evrope. President
George H. W. Bush removed most of them in his Presidential
Initiative in 1991, Today, NATO documenis refer to these nuclear
weapons as political weapons.

What they represent today is really a commitment of the United
States o Europe. OQur other military forces cannol totally leave
Europe becaose those weapons represent assets which cannot be
allowed o fall under any other nation’s control, [ believe that deep
down Europe believes that even withouwt a mission [or those
weapons, a5 long as they remain in Europe, the Evropeans can rely
on US participation in their defense needs. One might say that they
are political weapons that keep the US bound 10 Europe.

There iz some small chance that could change in the somewhat
distant future as the limits of proliferating nations is reached, To me,
the three nations that could change this future are Iran, Saudi Arsbin
and Turkey. The reason is that lran becoming a nuclear state could
cause both Turkey and Saudi Arabia to reexamine their cost/benelit
calculations. Firs, Saudi Arabia os the keeper of two of the [slamic
holy sites 15 already nervous about the rise of Islamic states and jts
afTect on their kingdom. They certainly have the money for a nuclear
weapons program. The Saudi kingdom's survival may come o
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partially rest on not being blackmailed by an Islamist state with
nuclear weospons, such as a nuclesr armed lran.

Turkey, as o secular nation, yearns for inclusion in the European
Union, It also views itsell as the leader of the moderale Arab nations.
But Turkey's membership in the European Union is for from
guaranteed, even if it fulfills its entie membership plan. There
remiain serious prejudices against Turkey as both an fslamic nation
and an Asian nation that make its membershipa problem with many
Europeans. The words of o union of nations who share 2 common
heritage and set of belicfs arca tough yardstick for Turkey. If Turkey
wene denied membership and the joining of a united Europe, it will
view its NATO commiiments and the need for is own nuclear
deterrent differently.

Remember, lran 15 on ity eostem border. One imust also wonder
how lsracl will react to having nuclear weapons siates in several
different axes.

The werm Greater Middle East is being used much more fre-
quently these days. There scems 1o be a somewhat naive beliefl that
by lumping mll tle nations from Algena cost to fran, one salution can
fit all. | believe that is a dream. The countries are too different and
the existing major problems {¢.g. Ismel-Palestine and Irag) must be
solved before we can move very far forward. The Mahgreb (Nornh
Africa) is different Irom the Mashreg (eastern Mediterranean nations
or the Levant to some) which is different from the Persian Gulf.
Even within these three regions, the nations are hardly alike.

While peace and stability in these regions are vitally important to
the European nations, os well os the United States and the global
gconomy, o one size fits all approach will not work. A rational
approach that solves each regional problem in the Greaner Middle
East must be developed and then we must build upon that for a
longer term solution. Democracy, in and of itself, is definitely not a
near or long term answer. What is democroc”? Some Arabs will tell
youl that two-thirds ol the Muslim world is demoecratic. Neither is the
Islamist stote o guaranteed solution. The focus necds to be on
reform, job creation, women's rights, education, eic., this is what
will secure the support of the people not emply slogans,

Europe looks 1o have a long term lack ol manpower to keep its
economies stoked with adequate intemal lnbor. The Grewrer Middfe
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East appears to have a lack of industry and infrastrecture to maintain
stability after we leave an oil based energy sysiem. The answer is
also not just to move the people of the Greater Middle East 1o
Europe. But a closer answer might be to move some of the jobs
Europe can’t fill with its shrinking manpower pool 1o the Greater
Middle Eaxt, The new paradigm must be to create integration and
growth. Europe well knows that there is no security for Europe in
today's world without global security Bl
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ARTICLES
THE PRIZ RESCUE

by CDR J. Powis RN

and CDR I. Riches, RN
CDR Powis is a submariner of many yvears standing and
fras commanded the Upholder Class SSK HMS UNSEEN,
and the S58Nx HM Ships RESOLUTION and FICTORI-
OUS. He is now the RN stafl afficer for Submarine Escape
and Rescue as well as the owigoing Chairman of NATO's
Subwmarine Escape and Rescue Working Group (SMERWG).

CDR Riches ix recently promoted and has served as the XO
in 85K5 and the 558N HMS RESCLUTION, fo command
gualified appointment in the Roval Navy). He is currenily
the head of the Submarine Escape & Rescuwe Profect Team
Jor the Rovel Navy and led the team that condueted the
rescue af AS 28,

he rescue of the Russian Priz-class submersible AS-28 by

members of the Royal Navy's Submarine Rescue Sysiem

(SRS} was a transformation into action of years of planning
and practice assisted by an unprecedended inlernational cooperative
effor.

The Royal Novy's SRS is owned by the govemment but operated
and maintained by the James Fisher Rumic Company at Renfrew in
West Scotland, The system consists of the rescue submersible LRS,
an A-frame launching system, gencrators and support services as
well as a system for off-loading survivors al pressures of up o 5
atmospheres, all of which can be readily flown by cargo aircraft and
operaied from a ship of convenience. In suppont of the SRS is an
underwater tracking outfit and the SCORPIO 45 Remotely Operated
Vehicle (ROV).

Flying the SRS to & remote location and placing it aboard a ship
of opportunity takes time and the survivors in a Disabled Submarine
(DISSUB) will have limited resources of air, food, and water. To
speed the rescue capability reaction, the Royal Navy's SRS plans o
reduce the time spent in transit by simplifying the deployment
process and actively keeping track ofavailable shipping using a data
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base fed from commercial sources. Also, an Intervention System has
been devised based upon the SCORPIO ROV and capable of being
flown to the DISSUB scene in a single C-130 Hercules cargo
pircraii, slthough a faster aircrafl is prefemed.

The Intervention Sysiemis lightweight, self-contained and can be
mounicd on any vessel above a few hundred tons displacement with
an area of open deck. It consists of the ROV, its handling system,
and a standard 20-foot container configured as the control cab, This
intervention equipment will amive at the scene first (o carry out
surveys, debris clearance, and resupply of the DISSUB crew using
walertight containers or pody that can be posted to the trapped crew
via the escape hatches. With these pods the intervention system can
maintain survivable conditions until the SRS arrives.

It was the intervention system that was deployed to the scene off
Petropaviovsk in Kamchatka, The small PRIZ had no escape
hatches; hence no pods or survival stores were transported in the
single C 17 aircraft load.

SCORPIO 45
Dimensions 275x 1.8x 1.8m
Dizplacement 1 400kg
Max Depth S00m
Max Speed dkis
Mux Fayload 100kg
Tools Cutter, Grasp, Radiological sensors
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SCORPIO 45 is twenty years old and hence a rather dated ROV, It
has been updated and carefully maintained and is more than suffi-
cieni for its purpose within the SRS, It can dive to depths that exceed
the survivable limit of most submarines and can operate in reduced
visibility, high currents, and rough surface weather. One of the main
factors that contribute fo the confidence in both the SRS and the
Intervention sysiem is the fact thatl through cavilian operation the
crews and maintainers have accumulated many years of experience
in operating in a range of operating conditions.

The alarm was raised in Britain by a telephone call from the
British MNaoval Ataché in Moscow. The call was received in the UK
Submarine Opemting Authority at Northwood (WW London) at 0630,
It was fortunate that the naval attaché is a submarine engineer ns his
intimale knowledge of the rescus sysiem, the technical languape, and
Royal Navy submarine rescue poticy expedited the Roval Mavy's
response. And, his presence in Kamchatka as liaison and interpreter
smoothed the way for the SBS deployment.

It was also fortunate that when the PRIZ alarm was sounded the
SRS was being preparced for a rescue exercise in Norwegian walers.
Much of the preparation for deployment was compleie when the
balloon went up. The Royal Air Force came up trumps by redirecting
one of only four available C-17 transpont aircraft and making it
available for the long flight to Kamchatka. Without that aircraft o
charered commercial aircrafl would have been required ora C-130
used, in either case a delay of several hours would have been
incurred.

The Russions opened up access to a military airport some 40 km
fromi the remole port of Petropaviovsk. However, upon armival of the
Intervention System it was found that, despite assurances otherwise,
no cargo handling system was available that could lift the largest
component of the sysiem. Here lies an important lesson for all
submarine rescue planning: airport and seaport combinations need 1o
be inspecied, as national policies concerming such matiers are often
different in crucial ways. In this case the Russians expected that we
would have in-built systems for off loading as their aireraft do. Thus
there was a defay in the offloading process until the U.S. Navy came
10 the rescue.

The LS. Navy's reaction to the call for assistance was every bit
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a5 determined as that of the Royal Navy. The American effort arrived
with o huge amount of equipment loaded into four aircrafl, which
included two Super Scorpio ROV, with a rather more sophisticated
{and bulky) launch and recovery system than that used by the British
system. Most importantly the USN planners had the foresight and
space to bring cargo-handling equipment from one of their bases in
Japan. All this equipment demanded a large team of personnel and
the Americans also brought several hundred ration packs. Having
arrived a few hours after the British team the Americans found that
the British Intervention System was experiencing unloading diTicul-
ties and they provided the necessary machinery from that which they
had brought to the party, Thus the British offload could be com-
pleted, the Russian convoy formed, and the transit to the port started.
The Russians then turned their attention to unloading and preparing
the LS. Navy system. This spirit of international cooperation thus
manifest was directly antributable to the numerous meetings and
exercises in which the British, Amencans, Russians, ond others
participate. Submarine rescue is o faitly arcane discipline with a
small colerie of experis, hence the personalities are well known to
oné another. In this case the leader of the Royal Novy's SRS made
the requesi for assistance in person to his friend running the U.S.
MNavy's effort, being in every sensc colleagues rather than rivals, The
rescue could then start with the U.S. Navy providing the backup
system. In this event, this Anglo-American cooperation extended 1o
the use of a U.S, Navy scuba diving team to assist in the deployment
and rescue process as well as provision of o medical officer. Thus the
team that conducted the rescue was a tri-national team. In addition,
and perhaps more importantly, the exercises and conferences in
which all had participated meant that there was a commonality of
purpose, approach and method.

Upan its arrival at the military port of Petropavlovsk the Royal
Mavy intervention equipment was loaded onta the Sura-class buoy
vessel Kil-27. The handling system was welded 1o the deck and 10
hours after arriving in the country the inlervenlion sysiem and its
multinational icam was underway lor the DISSUB location,

Once a1 the location it was found that none of the Russien ships
had dynamic pesitioning systems. Two rescue ships, the ALGAZ and
Kil-168 (see diagram) had been moored, one ahead and one asiem of
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the DISSUB's posifion. The Kil-27 was moored between them and
an attempt made 1o line up paraliel to the DISSUB some 200 meters
below. Such precise positioning is not required for ROV operations
in the British SRS and the intervention of the British naval ottache
was agnin central to the linison process that married the British
requirements o the Russian desire 1o do the best bo assist the rescue
effort, Enroute 1o the scene the British operators had briefed
themselves on the likely situation awaiting them by waiching Russian
videos of the DISSUB made by a Russian Movy ROV, Thizs Russian
ROV had sufTered severa] software problems and was unable 1o do
more for the DISSUB, However, its coniribution was of importance
as the Brtish 1eam was well prepared for the DISSUB situation.

Oince at the DISSUR scene, the British Scorpio conducted a briel
survey to verify that there were only four strands of netting holding
the AS-28 down as well as jamming the submersible’s propeller and
control surfaces. The Russian Navy had sitempted 1o drag ihe AS-28
clear of the nets and other obstructions. In doing so they had
inadvertently compounded the problems.

However, by the simple expedient of making the AS-28 slightly
positively buoyant the British izam found that they could reach three
of the four strands with the cutting tool attached to the Scorpio.
Cutting these strunds of netting was fairly straightforward if rather
protracted and the failure of one of the cutier guides delayed matiers
by requiring the recovery, repair and redeployment of the Scompio.
Once three of the strands were cut the final one was broken by the
A5-28 achieving full buovancy, which resulied in an uncontrolled
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during a DISSUB alert. Experience o date in exercises and the fire
gl sea sulfered by the Canadian submanne CHICOUTIMI in 2004
had proven the principal of the use of the website as 8 communica-
tions medium and the PRIZ rescue underlined its usefulness with
over 1,500 hits from 19 countries. ISMERLO will also act as the
intermational cleaninghouse for lessons leamed. Initial reviews of the
PRIZ rescue have identified some key points:

® Logistics = Reliance upon diverse assels.

* Communications — Comms in remote parts of the world are
difficult; the Iridium telephone system coped well with the
crisis.

® Exchanges — Meetings, conferences, and excrcises are vital
to success; the membership in ISMERLO needs 1o be
broadened to all submarine operating nations.

® Language — Language difficulties require positioning of
linison teams in the DISSUB arca in advance of the SRS.

® Facilities — Expectations of facilities and capabilities at
seaporis and airports are often unrealistically high or
tainted by the norm in one's own country.

The PRIZ rescue points the way to future efforts in this discipline
and this level of international cooperation is set 1o become the norm.
The future U.5. Navy's new SRDRS rescue sysiem and the jointly
owned British, Norwegian, and French NSRS system rely upon
coordination with each other to guarantee the desired 98% availabil-
ity. Further, similar requirements for aireraft and ships 1o conduct
deployment dictaie that coordination, probably by ISMERLO, will be
essential. Acquisition of transportable systems by other submarine
operators will exacerbate the need for central direction of effort
Forums for solving these problems are in place and the appropriate
persons are attending them, thus the future looks safer and more open
for submariners. This is perhops the most significant legacy of the
KURSK tragedy of August 2000.

A final factor in the PRIZ rescoe was the fact that the Russian
Navy has become very much more open in the arena of submarine
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emergencics. The Russians are now full participanis in the Submarine
Escape and Rescue Working Group (SMERWG). This NATO group
meets anmually (in 2004 it met in Si. Petersburg, Russia) and consists
of several working panels covering the full range of submarine
emergencies. In the tast four years 37 of the 42 submarine operating
nations have been represented at SMERWG and NWATO submarineg
emergency exercises. Indeed, during submarine emergency exencise
Sorbet Royal in 2005 the Russian participants acted as officer in
tactical command for o serial with a Turkish submarine, The
openness and willingness of the Russians to share the fruits of their
cfforts in this area is one of the truly important developments in this
field in recent years. In this latest event, almost as soon as their
inability 1o free the PRIZ became known the Russion Navy called for
assistance vin the ISMERLO wcebsite and more formal diplomatic
means, That action saved the seven-man crew of the AS-2E W
REUNIONS
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RABORN AND SMITH LED THE WAY AT STRATEGIC
SYSTEMS PROGRAMS
S5PO0 at 50

by David F. Winkier, Ph.D.

Dr. Winkler is & hizstarian with the Naval Historical Faii-

daiiom.

erthed ot San Jacinto State Historical Site east of Houston on

the Gulf Coast, the battleship TEXAS (BB 35) Moats as &

testimony 10 a time when the big gun reigned as the ultimate
of firepower in the Navy's arsenal. However, the ship’s legacy
extends beyond the three decades of service she gave to the nation
spanning two World Wars. Indeed, two of the officers who led the
Mavy’s effort 10 put strategic missile systems 1o sea cul their teeth on
the vintage batilewagon.

Both William F. (Red) Rabom Ir. and Levering Smith served their
initial seagoing tours as punnery officers in TEXAS. Rabom
graduated from the Moval Academy in 1928 and served in TEXAS
until December 1932 — just long enough 10 greet Smith, who reported
nboard after graduating from Annapolis with the Class of 1932,

Following their tours in TEXAS, the two men's careers veered off
in different directions, but were destined to be reunited a quarter
century later.

After two follow-on tours in destroyers, Rabom underwent Mlight
training and earned his wings on April 16, 1934, For the next seven
years he made numerous flight log entries as he flew with fighter,
scouting, and patrol squadrons and taught 35 an instructor pilot at
Pensacola. Ironically, during World Wer 11 he would not use his
flying skills in combat. For the first |5 months of the war he trained
mircraft combat crews from all services in his billet as the Officer in
Charge of Free Gunnery School. US. Naval Aviation Station
Kaneohoe Bay, Hawaii. After a tour in Washingion as the head ofthe
Aviation Gunnery Training Division within the office of the Deputy
Chief of Naval Operations for Air, Rebom finally reached the front
limes as executive officer in HANCOCK (CV 19), As that carrier’s
second incommand, he camed several decorations, including a Silver
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Star for his leadership to comtain damage from o bomb hit sustained
during the Okinawa campaign.

In contrast o Rebormn, Smith remained a blackshoe. After a tour
as First Licuienant in SHAW (DD 373), Smith attended Maval
Postgradunte School, specializing in ordnance. After spending len
months with the Bureau of Ordnance just prior to the attack on Pearl
Harbos, Smith went 10 sea and participated in eleven campaigns in
the Pacific, serving on destrovers, cruisers, and carriers. Enemy
action led to the loss of two of the ships he was serving
on—HORNET (CV 8) and NORTHAMPTON (CA 26).

After the war, the two men continusd 1o pursue their differem
carcer paths, Rabom had a series of afloat and ashore siafT jobs
before being assigned to the Bureau of Ordnance in July 1949, With
the outbreak of the Korean War, he assumed command of the carrier
BAIROKO (CVE 115) and conducted ASW operations in the
Western Pacific into 1951, After this command tour, he sttended the
MNaval War College. He then served as the Assistant Director of the
Guided Mizsiles Division within the Office of the Chiel of Maval
Operations. His last afloat tour was as Commanding Officer of
BENNINGTON (CV 20). During that tour his ship experienced a
serics of violent explosions while steaming south of Newpont, Rhode
Island on 26 May 1954, His efforts to limit the damage and evacuate
casualtics eamed him additional recognition. Promoted to Rear
Admiral, Rabom had o temporary stafT job with the Atlantic Fleet
before being assigned as the director of newly created Special
Projects Office (SP)—which todny ix known as Strategic Systems
Programs (SSFP). Taking charge of the office on December 5, 1955,
Rabom became responsible for giving his navy and nation a critical
stralegic capability during the early vears of the Cold War.

While manned aircruft served as the primary delivery system for
nuclear weapons during this era, both the Americans nnd Soviets had
exploited technology from Germany's V-2 rocket program that had
raingd explosives down on London towards the end of World War 11

Three months prior to Raborn's arrival for duty in Washington,
President Eisenhower approved a Mational Security Council recom-
mendation to develop a 1,500-mile ballistic missile system, “with
consideration for both land and ses-basing.™ A Joint Army-Navy
Ballistic Missile Commitiee was formed on 8 November 1955 to
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work jointly on the development of the JUPITER missile system.
While the Army would focus on building the missile, the Navy would
concentrate on developing the ship launching system. Secretary of the
Mavy Charles 5. Thomas established SP on Movember 17, 1955 for
this purpose.

Early on, it became obvious that the JUPITER missile, with its
volatile liquid propellant, would be dangerous 1o place in a subma-
rine. The question was whether solid propellant could power a
submarine-lnunched missile. Levering Smith would provide the
answer.

In Sepiember 944, Smith bepan a three yvear tour as Head of
Rocket Propellant, Pyrotechnic, and Chemical Worfare Division of
the Bureau of Ordnance. He then reported to the Naval Ordnance
Test Station, Inyokem, Californin, as Deputy Head of the Explosives
Department. Smith's responsibilities at this facility—presently called
China Lake—increased 1o include appointment ns Head of the
Rockets and Explosives Department and Associate Technical
Director, In April 1954, afler he was promoled (o caplain and
designated as an engineering duty officer, Smith assumed command
of the Navy Ordnance Missile Test Facility at White Sands, New
Mexico. With his cxperience in rocketry, Smith was tapped to join
the growing SP organization in Washington,

The reunion of the two former TEXAS shipmaites would last for
several years. Reporting aboard in April 1956, he initially served as
the head of the propulsion branch. By this time the Navy had
obiained Office of the Sccretary of Delense support to pursue solid
propellant development. During the month that Smith arrived, the
Lockheed Aircraft Corporation was owarded a confract to determine
the feasibility of placing missiles in submarines.

Led by Rabomn, SP worked rapidly through the remainder of 1956
lo design a solid propellant missile for submarine use. On November
9, Secretary Thomas proposed the POLARIS Program 1o Secretary
of Defense Charles E. Wilson, A month later, Wilson authonzed the
Mavy to pursue the POLARIS program and lerminate its participation
in JUPITER. Smith's responsibility increased to that of Associate
Technical Director.

Able to act independently, Rabam and Smith accelerated the pace
of the program. On February 8, 1937, Chiel of Maval Operations

R
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Admiral Arleigh Burke issuved & requirement for the capability to
launch a 1,500 nautical mile solid propellant ballistic missile from a
submerged submarine by 1963. Following the launching of Sputnik
by the Soviel Union, this deadline was advanced 1o December 1960.
SP made this deadline. Concurrent advancements in solid propellant,
warhead mininturization, inertial guidance and ship navigation
systems, hypersonic aserodynamics, and compressed air lsuncher
design coincided to make this possible.

In January 1958, as numerous sub-contractors and government
agencies worked on these critical components, construction began on
GEORGE WASHINGTON (S5BN 598). Originally designed to be
the fast attack submarine SCORPION, the hull was extended to allow
the insertion of a 130-foot missile compartment.

On December 5, 1958, the Navy placed Observation Island (EAG
154) in commission as a test bed for the missile system and a training
platform for the crew that would go to sea in GEORGE WASHING-
TON. Meanwhile, test POLARIS launches from Cape Canaveral
failed 1o yield success until the sixth try in latz April 1959, Four
months later, the Observarion fxfand successfully launched a similar
test missile.

The Mavy commissioned USS GEORGE WASHINGTON (SSBN
S98) at Groton, Connecticul on December 30, 1959, As America's
first ballistic missile submarine proceeded with sea trials, inert
missile launcher tests continued on the West Coast from 2 siatic
underwater launcher located off San Clemendte Island, California.

Just seven months afler her commissioning, on July 20, 1960,
GEORGE WASHINGTON successfully lsunched two POLARIS
missiles from below the surface of the Atlantic Ocean off Cape
Canaveral, Florida, Four months later, the submanine commenced her
first operational patrol. Two months later, she would be relieved by
USS PATRICK HENRY (SSBN 599),

However, the Raborm-Smith team did not have the opportunity to
relex, Rabomn would witness the commissioning of five additional
S5BNs beforc he left SP in February 1962, promoted to Vice
Admiral to serve as Deputy Chief of Naval Operations for Develop-
ment. Smith, who had the unique distinction of being directly
selected by President Kennedy for promotion to Rear Admiral
continued on s the techaical director under Rear Admirnl Ignatius
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1. “Pete” Galantin. He eventuslly succeeded Galantin on February 16,
1965, and would serve as director unti] November 14, 1977, when he
was relieved by Rear Admiral Robert Wertheim

Within zeven years of the commizsioning of GEORGE
WASHINGTON, 41 POLARIS/POSEIDON flect ballistic missile
submarines, each carrying 16 missiles, would deploy 1o form an
invulnerable leg in a triad that included land-based missiles and
bombers that deterred Soviet attack and kept the peace dunng the
Cold War—an outstanding accomplishment for those who served
under the Rabom-Galantin-Smith watch. During Smith's long tenure,
the name of the office changed from Special Projects to Strategic
Systems Programs (SSP). Smith's legacy remains with us fo-
doy-—under his leadership SSF began the design work to eventually
develop today's more capable TRIDENT submarine flest.

As for Raborn, his service to the nation continued afier he retired
from the Navy with 2 14 month tour as the Director of Central
Intelligence starting in April 1965. He would then go on o do
consulting work, as did Smith when he retired in 1977. Born in 19905,
Raborn died in 1990 at age 84, Smith, who was born in 1909, dicd
three years |ater at age 83,

The legacy of these two officers fooms large in an organization
that has recently passed its half century mark. A seminar that will
highlight the history of the SP/SSP organization will be held at the
U.5. Navy Memaorial Heritoge Center Theater on the evening of April
11, 2006, Presenters will include three of the successors of Rabom
and Smith, retired Rear Admirl Robert Wertheim, and Vice Admiral
Kenneth Malley, as well as the current director ol S5P, Rear Admiral
Charles B. Young. For information on attending this event visit the
Naval Submarine League website at www.navalsubleague com.

Sources: Focte/Chronology: Polans-Poseidon-Trident Strategic
Systems Programs, 2005; Peter Boyne, “In the Beginning... There
was Special Projects!"THE SUBMARINE REVIEW, (April 2002), and
the biography files of Raborn and Smith maintained in the Opera-
tional Archives of the Naval Historical Center. The author thanks
retired Rear Admiral Jerry Holland, and Captain Peter Boyne for
their assistance with this article @
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LORAM
SHOWING THE WAY: LONG RANGE NAVIGATION
(LAND, SEA, AIR)
PART I 15940-1942
by Mr. John Merrill

My, Merrill is a frecueent comiributor to THE SUBMARINE
REVIEW and iz a published author of several books on the
history of undersea fechnology. He is a retired engineer with
lengthy experience at the New London Lab of the Naval
Undersea Warfare Center. He currently lives in Waterford,
CT.

oran, & World War Il navipation system fulfilling wanime all

weather needs with a near global coverage and importance lo

the war effor, was devised, tested, and broadly implemented
within a period of less than four years. The destruction of Allied
ships in the Morth Atlantic gave rise to the crash program to create
the navigation system. It is still  system of importance in the new
cenlury.

This paper addresses the question, “Why and how did Loran
happen?” To this end, background, events, and highlights are
examined during the twenty-four months of research and develop-
ment preceding the officinl transfer of the system 1o ihe Navy on
January 1, 1943,

Loran was a concept and propesal in late 1940; the investigative
system research was virually completed by September 1941, In
1942, the first Loran sysiem operafing ot 1950 kHiz was in usc along
the Wortheast Atlantic Coast, providing long distance ship and
sircraft navigation.

Extensive sysiem implementation started in 1943, At the end of
the war in 1945 at least 75,000 receivers and 100 transmitiors were
installed and 2,500,000 Loran chars disinbuled 1o all services. The
charts from the Navy Hydrographic OfTice included fifty million
square miles of the earth’s surface” About 70 stations had been
installed, offering nighttime service over 30 percent of the surface of
the carth, principally the most trafficked Atlantic waterways and
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nearly the entire Pacific. Up 1o July 1945, §71.000,000 worth of
Loran equipment was delivered to the services.”

After World War 11

Loran was one of the three original projects’ at the MIT Radiation
Laboratory sponsored in 1940 by the Mational Defense Rescarch
Commutiee (NDRC). In the years following WWII, development
continued under the segis of the United States Coast Guard (LISCG),
to provide air, land and sca navigation for the military, for maritime
interests and for the airline industry. The Korean, Vietnam, and Cold
Wars again gave opportunity for Loran use in a variety of geograph-
ical areas. Technological advances involving satellites and missiles
arose in the late 1950s, requiring navigational needs that were met
with Loran C operating in the VLF spectrum (100kHZ), The
Navstar/GPS system would later employ Loran’s method of using
time difference in the arrivel of radio signals to calculate position.

Loran's Relevance in 2005

More than sixty years after Loran beginnings, the navigation
system is still worldwide with additional potential value in the future
to meet new needs. This is substantiated in an article appearing in the
Ewropean Journal of Nevigation in December 2003 asking “1s Loran-
Cihe :mw o GP‘S wlnmbnlu:.r"“

il j a Ti'm Iu.ru' i5 'I:hl: l:t:l: nfn Decem-
ber 2004 evaluation of eloran (enhanced Lormn) to address GPS
backup. The article represents the findings of indusirial and govemn-
ment organizations.

Coneept

The Loran system allows a vessel or aircraft to determine iis
position in all weathers and at great distances from shore. A radio
wave is sent from a master station and received by the ship or plane
and slave stations. On receipt of the pulse, the slave sends out its
pulse, which is also received by the vessel or planc. The ship or plane
Loran receiver-indicalor measures electronically the difference in
time ol arrival of the radio waves from a ground station. Using Loran
charts for the area served by the ground stations, o line of position is
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determined from the ime difference. A second lme of position is
determined from another pair of stations. The intersection of the two
lines provides a fix.*

Measuring the time of arrival of radio waves aboard a ship,
airerifl, or fixed shore station immediately created an additional and
diverse number of new challenges regarding how radio waves
propagate over the various signal paths as well as a precise measure-
mend of time. The signal propagation aspects were particularly
demanding, as details relevant (o the concept were not available,
Further, system engincers were confronted with the design require-
menis for new receiving and transmitting equipment. Receivers suited
for land, sea and air placed further demands. It should be noted that
the ongaing war crealed severe time constraints on expediting the
development and later implementation of the sysiem on o nearly
global basis.

Background

World War [ was fought primarnily with weapons and equipment
available at its start. Within a year of the start of Warld War 11,
demands for new devices, weapons and systems presented broad
challenges to the United States scientific and engineering community
to meet the needs of England and France as well as the United States.

Response 1o the challenges, sometimes referred to as the physi-
cisis” and engineers® war, witnessed a continuing stream of new and
frequently complex weapons and systems. [t is imporiant to point out
that the theoretical information and the technologies available to
work with were primitive compared to these at the end of the 20*
Century. The technological advances made during the war years
prabed and pushed the boundaries of science and engincenng
forward,

The MIT Radiation Laboratory in Cambridge, Massachusetts, was
the founding place of Loran. Overall in five years from 1940 1o 1943,
the broad accomplishments of the Radiation Laboratory, especially
in radar (microwaves), have been said o be equal to twenty-five
years of progress. Loran, a new and better aid to navigation, using
1950 kHz was unique ol the successful Radiation Laboratory devoted
primarily to radar,
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Not unlike other scientific and engineering developments of the
20* Century, Loran evolved and attained global coverage by the
effort and skills of many. Likewise, success of the MIT Radiation
Laboratory rests on the talents at the Cambridge site, while industry's
role is equally notable.

The story of Lomn development and implementation quickly
brings to mind Vannevar Bush, James B, Conant, Alfred Loomis,
John Alvin Pierce, Richard Woodward, Admiml Julius A, Furer
USH, Captain Lawrence M. Harding USCG, Melville Eastham, and
others whose contribulions (o the new sysiems were subsiantial,

It should be stressed that beyond the laboratory and industrial
production, thousands of civilian and military personnel (heavily
USCGY made system implementation possible under the most
arduous wartime conditions in impossible geographical locations
topped by severe logistic demands. The classification of Loran as
Secrer was a further challenge 10 be met dunng the war years, Afler
the war, the classification was removed.

The aforementioned scientists and engineers provide the mile-
stones for the narmtive. Considening the events surrounding Loran in
the 21" Century loses the anxiety, urgency and imporiance of the
moment in late 1940 when the roots of Loran were formed.

The Setting

On 15 June 1240, the time of the fall of France, President Franklin
D. Roosevelt approved the establishment of the National Defense
Rescarch Committee (NDRC) under the leadership of Vannevar
Bush, Earlier in May, Bush proposad to President Roosevell the
concept of NDRC 1o coordinate, supervise, and conduct scientific
research for war purposes except for Mlight. The presidential letter
sppointed the twelve members of the Committee and selected Bush
a5 chairman. The NDRC was established on 27 June 1940 under the
MNational Defenze Act of 1916.

Bush, dean of engineering at MIT from 1932-38 and in 1940
President of the Camegie Institution of Washingion, spearheaded all
the significant World War 11 scientific efTors and accomplishments
af the war vears, His poal was scientific research towards the creation
of new military tools and techniques, The NDRC worked in close
liaison with the military but independent of its control.

B —
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Bush's World War | antisubmarine warfare research expericnces
in 1917-18 demonstrated 1o him the need for independence in
pursuing scientific and engineering work with the military. This was
not lost a5 he organized the national scientific ond engineering
resources in 1940 1o meet the new German threat. Cooperation
between malitary, scientific and industrial commumities does not
abways prevail.*

Alfred L. Loomis

Attention to Alfred L. Loomis, mentioned above, is essential 1o
the Loran narrative. Loomis has sometimes been referred 1o as the
fast greal emaieur of sciemce. His scientific and engincering
experience in the period up to World War Il included much of the
leading technology of the mid-20" Century. Precise time mensure-
ment, microwaves, cyclotron investigation and development, and
medical advances were only a part of his experience. In addition,
during the 19305, his personal laboratory that he funded and stafTed
at Tuxedo Park near New York City included national and inlerma-
tional visitors from across the science and engincering spectrum.
Microwave studies, later critical to radar, comprised one aspectofthe
engoing work at his laboratory.

Loomis was equally at home in the world of academic science al
the University of California in Berkeley, California; at MIT at
Cambridge, Massachusetis; and on the Washington scene. His
achicvernenis on Wall Street in the 1920s provided him wath the
means to pursue and independently support his scientific interests, In
early June 1940, Bush appointed Loomis to be the head of the NDRC
Miecrowave Commitice, In the followsng months, Loomis had full
involvement with the Tizard Mission.

The Tizard Mission

Henry Tizard, an English scientist and administrator staned in
January 1935 with a small comeittée 10 address using advances in
science and technology to strengthen defense against hostile amrcrafl,
The timely and quick response of his committes brought a December
1935 British government sanction 10 build the first five radar stations,
initially known as Radio Detection Finding (RDF), to detect hostile
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aircraft. By September 1939, all the radar stations were manned and
ready for action.

It became abundantly clear to England, afier ten months of war,
a newly-sumrendered France, and the successful U-boats, that the
need for technical superiority plus productive power was essentinl.
England mirned toward the United States.

Churchill, becoming Prime Minister in May 1940, supporied the
concept of a technical exchange with the United States. Most of
Enpgland’s seécret war-related technical developments were (o be
included in the exchonge. In August 1940, with the support of
Churchill snd Roosevelt under Tizard's leadership, the mission
{formally called The British Scientific and Engineering Mission to
the United States) arrived in Washinglon to encourage cooperation
and share technical knowledge, It was anticipaied that even with
United States neutrality its industry would develop and produce the
British technical secrets.”

Dietailed sharing of scientific and technical knowledge of wartime
developments of weapons and equipments between the two countries
had not occurred. The mission's success tumned out to be & major
event in part because the personnel in Tizard's Brilish mizssion
included a mixed team of scientists and serving officers from Army,
Navy and Air Force with battle experience 1o interface with the
United States armed services and others in Washington. The goal of
the mission was to provide a basis to develop and build new weapon
systems enhanced by the technical exchange. Previously, the
neutrality of the United States was a factor that inhibited England's
interest in o scientific exchange. British docomentation on all the
classified wartime developments included books, manuals, circuit
diagrams, blueprints, films and notes. The 2.5 cm cavity resonant
magnetron, developed early in 1940, provided a powerful source of
microwaves and became the comerstone of a number of United
States- designed radars in the following five vears. This mission and
the technical information exchange in the |ate summer and early fafl
of 1940 provided the United States with what turmed out to be a
sixteen-month window of preparation before December 7, 1941.

At the time of the Tizard Mission visit to the United States, it was
understood that sircrafi bombing of fixed land targets and aircraft
hunting enemy submarines needed precise information about their
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own location. Britain’s long range bombing in Europe was con-
strained because of lack of an aircraft navigation sysiem with a reach
into central Europe. 1t should be noted that im 1937, a British
navigation line of sight system providing latitude and longitude was
proposed. Location of a ship or aircraft was determined by the time
difference of arrival of adio signals (20 to 5 MHz) received from
two or mone fixed mansmitters. Development of the secret system
called Gee (short for Grid) began in 1940,

Relevant to this, Tizard put forward his opinion that North
America was the ideal place 1o work on (he development of a long-
range navigational system because of the on-going hostilities in
Britain precluded testing. At that time, the desired system independ-
ent of weather conditions should have a range of 1000 miles or
greater with nn accuracy of the order of 5 miles.®

MIT Radintion Laboratory: A Sixteen-Month Head Start

The environment for the exchange was enhanced by the newly
formed NDRC under Vennevar Bush with his knowledge and
workings of the American scientific academic and industrial
community. On October 16, 1940, shortly after the meetings with the
Tizard Mission, the NDRC contracted with MIT* 1o be the site for
the Radiation Laboratory (Rad Lab) to pursue radar in various forms
and to implement the recently- developed British magnetron capable
of ereating powerful microwaves. The first Rad Lab stafl mesting
was held November 11, and the first assignment on that date was to
design and improve night-fighter mdar, ™ Officially, the Radiation
Lab operaied from October 1240 until December 31, 1545,

By March 194] there were 90 scientists and engineers at work.
Late in 1942, the Rad Lab budget reached more than one million
dollars; the s1afT was close 10 two thousand and in 1945 near four
thousand with onc-quarter academics and about five hundred of them
physicists.”! R&D in Radar wes the primary focus of the Rad Lab.

* Loscrmiiz, Bundy, and other NDRC olTicials recognized bt o covilion reseanch ahomiory Bad
iz be te=t up oatside of military coniml, sxing MDRC fending, o crare thad covity mapnesnn
sehsndogy winh developed end deployad gy quickly wapaasible. Wigh Beah wnd Loomis baving
strong s bo MIT, & was sehecied o the locatiom for the sew laboraiosy. The MIT mdm
reszarch Ishowdony was originably named the “Macrowsve Laboroey,” o soon becoms
“fLastistion Laborioey™, o “Rad Lab®
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All the work at the Rad Lab was at the secret level during the pre-
war and war years. This requirement placed gnother level of difli-
culty on the efforts.

OCTOBER 1940 - JUNE 1942
Loran Begins

At its meeting on October 1, 1940, the Army Signal Corps
Technical Committee established requirements for a “Precision
Mavigational Equipment for Guiding Airplanes.™

In view of the above and the recent the consideration of Gee by
members of the Tizard group, in October 1940 chairman Loomis of
ihe Microwave Commitlee proposed a pulsed hyperbolic ulira high-
radio frequency system (3040 MHz) o meet the Signal Comps
requirements. The eventual system st a much lower frequency
provided an accuracy of one percent al range of one thouzand miles.
Rescarch on the systems started immediately by members of the
Microwave Commitice. In addition to being a strong influence on the
Lomn group, Loomis provided his personal financing to the carly
project awailing government support. In 1959, Loomas was swarded
the patent for Loran Long Range Navigation System.

By ecarly spring 1941, the task to investigale this approach was
transfermed 1o the MIT Radmtion Laboratory with government
support. As it was the third Laboratory assigned 1ask, it was referred
to as Project 1L Initially, the research was identified as LRN for
Long Range Navigation (and on occasion Loomis Radio Navigation),
The full time navigation group evolved at the Radistion Laboratory
under the direction of Melville Eastham, President of the General
Radio Company, on leave from Harvard. The starting team of four or
five grew to about 30 by 1943.%

Imitial Loran Efforts

A commitice that included members of large electronic companies
and ihe Radiation Laboraiory personncl met on December 20, 1540
** and arranged for the procurement, installation, and field-testing of
one pair of transmitting stations and navigation equipment propased
by Loomis," Ranges of 300110 500 miles for high-MNying aircraft were
anticipated. At the time of this early procurement, the design and
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planning included o systerm operating in the UHF spectrum al

frequencies of the order of 30MHz
First Procurement
Company Equlpmeni
Bell Laboratories 2 erymal comtralied timers
Gieneral Eleciric i i.5-megawnll transmitier
RCA 2 recelvee-indecalors
RCA 6 kich frequency pulse rode
transmiiting wbes
Spermy 2 receiver-imdicators
{intlependent design)
Westinghouse 125 rm!nruu.ummlm
Experimental Phase

Sites for the system’s transmitter testing were made availoble
March 24, 1941 when the Radiation Laboratory received permits
from the Treasury Department to use two inactive USCG lifeboat
stations. One lifeboat station was located at Montauk on Long [sland,
Mew York and the other al Fenwick Island, Delnware, These stations
provided a 209-mile baseline and were within a reasonable distance
of the Bell Telephone Laboratories, the project coordinator. By June
1942, both experimental transmitter sites were operating. These carky
negotiations eventually in 1942 brought the Coast Guard into the
Loran development effort. The Coast Guard's Loran role became
imporiant, broad and intensive during the World War [I years and
beyond.

After system onalysis, laboratory and ficldwork, interest in the
UHF (30 MHz) part of the radio spectrum waned. One of the sysiem
goals was to have navigation coverage of the North Atlantic maritime
routes. UHF signal propagation coverage was inadequate. By mid-
spring 194 1, frequencies of the order of 2000 KHz offered coverage
sdvantages and other attributes.
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John Alvin Pierce

Pierce," ot Harvard Cruft Laboratories from the early 1930's, was
experienced in radio propagation, including jonosphere pulse
sounding. This aspect of radio wave propagation was critical to the
evolving navigation system. On July 1, 1941, at the time when testing
of the first hyperbolic radio aid to navigation was about 1o begin, he
took leave from Harvard and worked for nearly five years at the MIT
Radiotion Laboratory with the navigation system team, His broad and
impartant participation in the Lomn development included determin-
ing the range of pulsed radio waves when reflected ofT the lower or
E-Layer of the Heaviside layer."

While attending Radiation Laboratory navigation team meetings
prior to leaving Harvard, Pierce designed and had constructed a pair
of § kW 2000 kHz puise transmitters. The lower frequency transmit-
ters were installed for testing at the Delaware and Long Island former
USCG stations.

Propagation tests were made between Scptember 3 and 22, 1941,
The main receiving station was set up in the Ann Arbor, Michigan
home of a University of Michigan professor. Pierce installed
receiving equipment in a station wagon and made signal measure-
ments at Springfield, Missouri and Frankfort, Kentucky, The 12513
indicated the possibility of stable sky-wave transmission. A range of
1000 miles with the low power tmansmitiers and the ground wave
range proved greater than expected. As a resuli, the work at UHF was
sbandoned before the delivery of much of the equipment on order."

Pierce emphasized in his report of the measurement irip the need
for an improved method for reading time difTerence. During the next
several months, efforts by the Radiation Laboratory navigation team
developed 8 trace cathode ray tube indicator capable of a
| microsecond measurement and a multipie trace for pulse matching
the signal from the masier and slave stations. Direct synchronization
ot lower frequencies was also achieved.

A month afier Pearl Harbar, Pierce made additional 2.8 MHz-8.5
MHz long-range signal messurements in Bermuoda, Satisfaciory
ground waves from the 5 KW transmitters were measured at a range
of about 720 miles. Imporiantly, these tests established the practica-
bility of nighttime sky waves from the E layer of the onosphere.
After further enhancement to transmitier performance, 1950 KHz was
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adopled as the frequency of interest."

Admiral Julius A. Furer

Al the ouibreak of World War [1, Admiral Furer became the
Coordinator of the Research and Development and the senior member
of the NDRC. He coordinated widespread research that sped
development of modem weapons systems for the Navy. These
services won Furer the Legion of Merit on 30 June 1945, Based on
the resulis of the navigation system testing, Furer felt that a naviga-
tional zid might be developed.™ His support, together with that of
others, helped to bring about this practical long-range navigation
system to aid in the war efTort.

In late March 1942, signal test results at 2000 kHz showing
significant ground wave coverage and improved cathode ray tube
presentation of the signals led Melville Eastham to present the results
of this ongoing laboratory and fieldwork 1o representatives of the
Joint Chiefs of Staff. He also proposed a series of tests along the
Atlantic seaboard to determine maximum range and the possible
development of an aid to navigation.

The plan was to construct a chain of stations installed and
operated by NDRC. with results to be submitied to those maost
interested. The Army showed linke or no interest, and Admiral Furer
suggesied that the Radiation Laboratory carry out the plan and keep
him apprised.” The test sites would be located along the United
States and Canadian Atlantic coasis, In the middle of Moy 1942,
Canada ngreed 1o cooperate and with two sites in Nova Scotia
complementing the two United States sites. This was a beginning.

Admiral Furer, observing the evolving long range navigation
system, felt that Mavy pubdance and assistance should be available to
the ongoing research at the Radiation Loaboratory. Further, an
emerging aid to navigation system in the future would come under
the USCG. In keeping with this and mindful of the Coast Guard
ongoing responsibility for United States Aids 1o Navigation, with
support from Captain F. R. Furth of the office of VCNO, Captain
Lawrence M. Harding USCG was assigned as Navy linison officer in
the development and implementation of the navigation system. He
was assigned a5 naval representative for Loran to the Radiation
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Laboratory and to undertake any necessary field activities.

Captain Harding, formerly of the U.S. Lighthouse Service, was
deeply experienced in marine radio beacon technology. The future
Jurisdiction and administration of Loran by the USCG stemmed from
this early and increasing wartime involvement with the evolving
navigation system. Intensive and broad participation characterizes the
role of the USCG through the WWII years and beyond, Because of
Loran's utmost secrecy, Harding’s orders to emporary duty at
Cambridge, Massachusetts were unknown (o his immediate supervi-
sors. It is interesting that Harding became responsible for the system
designation acronym Loran (Long Range Navigation).

System Test

With the 100 kW transmitiers installed and tesied in June 1942, i1
was imporiani 1o determine as quickly as possible whether Loran had
practical and immediate value to the war ¢ffort; Harding initinted o
month long sea test on the Coast Guard weather ship USS
MAMNASQUAN io determine the service range of the system.
Observations and tests were also (o be conducted on board a Navy
blimp by Pierce. Militery aircraft flights equipped with Loran to
determine performance and range were scheduled.

Blimp K-2 Test

The first demonstration of the use of Loran was made using
transmissions from the Fenwick, Delaware and the Montauk, New
York experimental stations, Pierce made readings during the K-2
blimp test, on June 13, 1942, Pierce"s measurements were made on
an improved model of the laboratory receiver-indicator as the airship
transited 250 miles between Lakchursy, New Jersey and Ocean City,
Maryland and passed over lighthouses, bridpes, and towers with
accurale map locations. Loran charts were not available and readings
were recorded ns the various identifiable points were passed.
Calculations the following week indicated errors of less than 20
yards, and the average of all errors was zero, to the nearest microsec-
ond.*

R e L
IANLUARY 20046



THE G0 AR IE REVEEW

With the airship ready to return from Maryland, Picree decided to
home along a line of position from a distance of 50 o 75 miles
offshore. With the Loran receiver urned off for an hour and the
airship somewhere over the Atlantic Ocean, the receiver was turmed
on and set for the known reading at Lakehurst. Adjustments were
made 1o the Might course in accordance with the Loran readings to
head for the hangar. Upon landing, the blimp headed for the exact
miiddfe of the hangar,

USS MANASQUAN Test

Likewise, the month-long sea test June 17 to July 17, 1942 aboard
USS MANASQUAN confirmed estimated values for sky wave
performance at night and determined the range of service as 1400
noutical miles at night 700 for ground waves in the daytime. Il was
observed that in inclement weather not suitable for celestial naviga-
tion, that Loran provided the capability to maintain a useful line of
position from one pair of stations.

Airbarne Tests

On July 4, 1942 a B-24 equipped with a Loran laboratory receiver
indicator made a test flight from Boston to Cape Sable, Mova Scotia,
System performance data was obtained with signals from the
Fenwick, Delaware and Montauk, New York transmitters.

On Movember 1, 1942, a PBY flight to Bermuda demonstrated the
use of Loran in obtaining fixes. The resulis from these tests provided
a basis for system expansion and its recommendation to navigational
apencies.”

Summary: Mid-1941

The complete receiver design was completed and an order for 230
Loran receivers for ships was place with the Fada Radio & Electric
Company. Philco was the builder of Loran receivers for aircrafl.
Loran transmitiers with 100 KW, operating at 1950 KHz, provided
ground-wave range of about 600 1o T00 pautical miles over sea water
and sky-wave range out to 1300 to 1400 nautical miles by night.
Position errors were estimated a1 about one percent of the distance
from the Loran transmitting station,
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System Expansion Begins

The above mentioned June and July sysiems tests, notably ihe
blimp test, resulted in immediate high level interest in the navigation
system. The Navy, Army, and NDRC took steps to apply the system
to the war effort. The Navy requested NDRC to immediately procure
equipment and install Loran stations in Newfoundland, Labrader, and
Greenland. Receivers were (o be acquired for key United States and
Conadian vessels,™

Responsibility was given 1o the Army Signal Corps 1o procure
airbome receivers for all services. Additional Northeastern Atlantic
installations as well as the in the Alewtian region were planned. The
MNavy Bureau of Ships and the Coast Guard were assigned full
responsibility covering all aspects of the sysiem, including the
training of operntors and technicians for ground and shipboard
equipment

Following arrungements with the Canadian government, a slave
station constructed at Baccaro, Nova Scotia operated with the double-
pulsed master al Montauk Point and at a different pulse rate with a
second masier station construcied al Deming, Mova Scotin, By
October 1, 1942, the siations went into operation ander the Royal
Canadinn Navy. These stations were the beginning of providing the
Loran navigation sysiem covernge across the Atlantic to the Euro-
pean Theater of war, Navigation assistance was essential for the
wartime convoys. The two Canadian stations and Fenwick and
Montauk provided operations 16 hours per day with the stations
manned by US Coast Guard and Canadian Navy personnel standing
watches supervised by NDRC engineers.™

On January |, 1943, authonity over Loran was transferred from the
NDRC MIT Radiation Laboratory to the Navy. On the same day, the
Coast Guard assumed operation of the Montauk and Fenwick
stations. At the same time, the Navy Hydrographic OfTice assumed
respansibility for the computation, drafting, reproduction, and
distribution of the Loran charts and tables. Radiation Laboratory
prepared the early chans. For the Radiation Laboratory Loran team
and the US Coast Guard, the North Atlantic, Aleutian, and Pacific
Loran chains were in the futurc. W
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EARLY DAYS OF SUBMARINE
DEVELOPMENT SQUADRON 12

by CAPT Frank Andrews, USN(Ret)

CAPT Andrews was Commarnder Submarine Develop-
meni Group TWO in the period 1962- 1984,

ay 1999 was the 50" anniversary of a hugely successful

effort of the U5, Post WWIL, Submarine Force. It was

bom the DevCroup but changed its name to DeviRon when
it started to become famous. Hanging in there for 50 years, still going
strong, and still contributing. These are reasons enough to look back,
celebrate, and look forward,

Origins

In 1946, many—maostly aviators and black shoes—thought the
Submarine Force no longer had a mission. Afier all, the Soviets were
building submarines nol surface ships, and everybody knew subma-
rines could not sink other submarines. Indeed, the Batile of the
Atlantic in which as many as 700 or so German L-Boats were sunk
by US-Alhed forces, was strictly an avialor and surface ship triumph.
US submarine efforts in the Atlantic were near Zip.

On the other hand, U.S. submarine action in the Pacific against the
Japs was simply superb. Hard to argue with the destruction of more
than iwo-thirds of all Japanese shipping by mavbe 1% of US Maval
forces. But sorry! In 1946, we will fight Russian subs on all oceans
but with the techniques of the Batile of the Ailantic not the Pacific.

Thus there were two challenges for the sub tigers just back from
u monumental naval victory in the Pacific. The first—and with enly
a hand full of stripes to fight back—was tough opposition from the
Surface and Air Admirals in the US Navy. The other was from Mr.
Joe Stalin, Sovict Admirals, and their run for world hegemony.

The first Commodore of the DEVRON was Captain Roy Benson
later COMSUBPAC. 1 talked to him in 1982 1o obtain his input for
an article requested by Bill Rube, Editor of the Naval Submarine

League ‘s magnzine THE SUBMARINE REVIEW.
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Admiral Benson told me that 8 most important group in early
1946 was the Submanne Conference in OPNAYV. The Conference
had, in fact, been esfablished in 1926 o bring recommendations
directly to the CNO. Discussions in 1946+ centered on new missions
and new type submarines. Conference ideas lead to the conversion of
Fleel Boats to Guppies, to an 55 Oiler design, o Radar Picket, a
Troop Carrier and S5Ks, New Construction, too. The Tang class was
pusted as was the small S5K-1 meant to be mass produced with the
latest in sonar and fire control equipment. Muclear Power and
Hydrogen Peroxide Power were subjects of major interest. Also
discussed and later tried out were the S5T (target and training), the
X-1 {midget harbor penetrator), ALBACORE (single scroew, body of
revolution), and the 535G (puided missile lnuncher).

Admirnl Benson said “Gin Styer , the assistani 1o OP 03, presided
over the Conferences. Vice Admiral Lockwood, ComSubPac for most
of WWII attended. Other attendees included Rear Admiral Jimmy
File, John Scoti, Carl Hensel, Dave White, Jo¢ Grenlell, Rear
Admiral Swede Momsen Sr., and Dan Daspit™. In those days Op 31
was the only submarine designated group in the Pentagon. Daspit
would be a Captain USN as would the above named confences except
Styer, Lockwood , Fife and Momsen. The laver two in 1946 were
making ready to leave for New London and Pearl respectively.

There might be 75 or more submariners attending the conference
meeting each month with maviee 10 from OP31 and the rest from
various non submarine jobs scattered through out the Pemagon or
even coming in from the Fleet. OF 31 would usually have the lead in
initiating the agreed upon action.

Ina later Oral History for the Naval Institute, Benson talked more
in detail about his own actions that led to a Fleet based Submarine
Development Group. In 1947, RADM Fife left Washington 1o
become COMSUBLANT. He wok Benson with him to be the New
Development Officer on his staff.

In 1948, Benson sold Fife on the idea of o special Development
Group of four submarines to work with the Under Water Sound Lab
(USL), Woods Hole Oceanographic Instituie, and any otherscientific
erowd Benson could encourage to visit and help. His mission was to
devise means for countering the Russian buildep in submarnines. His
method was (o use the group as a sea going test bed with solid
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technical suppart from the best brains in the Mation he could contast,
especially USL right down ihe Thames Eiver.

Fife bought in and sent Benson to OPNAV to sell the idea as a
precursor of a formal letter to CNO recommending action. Owver
seviernl days of visit, Benson found universal agreement amongst the
submariners there, was told no letter is necessary and that the CND
would immediately sign out a directive creating a Group in New
London and one in the Pacific. This must have been the origin of
Project Kayo telling the Fleet to set up means (o salve the problem of
using subhmarines to attack and destroy enmemy submarines.

Keep in mind the relative youthfulness of these Submariners
leading the post WWII Sub Force in new directions. For example in
1946, Grenfell (class of *26) would be 20 vears in the Navy; Daspit
(class of "27) 19 years; and Benson (class of *29) 17 years, And
these men were really the old umers in the Submanine Force ol the
time having been the war patrol skippers in the first years of WWIL

Backing them up, working somewhere behind the scenes, were in
fact the real WWII tonnage skippers out of the Classes of '31 like
C.C, Kitkpatrick, Ramage, and Bamey Siglail; or Pete Galanbn "33
or Rueben Whinaker “34 or o large group of double or even triple
Navy Cross people of the Class of '35,

Think of it. [n 1944, the Clasgs of *35 would have had nine years
in the Navy as they came to command, Names in the Class of 35,
like Cutter, Domin, Maurer, Fluckey, and many more will always be
part of Naval Submarine history. And this does not begin to mention
others like Rindskoff, Dave Bell, Strect and many other Navy Cross
skippers in classes afier "35.

Boitom line! This young and junior gang that sunk two thicds of
all the Japanese shipping in the Pacific was not about 10 be told in
1946 by anybody, especially Air and Surface Admirals, that US
submarines no longer had a mission.

LSS K-1

In fall 1950, I received a se1 of orders as PCO of the new con-
struction USS K-1. It was to be assigned to the DEVRON on
commissioning and was to be my introduction to the unigue culture
of this organization.
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K-1 is a story by itselfl but all pant of Project Kayo and derived
from the 1946+ meetings of the Submarnine conference in OPNAY,
In his Naval Institute Oral History, Benson gives RADM Momsen
credit for being the lead conferee in pushing the K-1 design through
OPNAV.

The Submarine conference was stimulated greatly by the German
Type XXI submarine design. Thus followed the srray sonar, the
snorkel, and thoughts about mass construction, and a streamlined
hull.

Commander Hank Amold, &8 Submarine EDO and class of "37,
was the Mavy member of & LS. team that went into Germany a few
days before VE day. He told me that the group’s purpose was 1o
locate and document military R&D efforts of Nazi Germany, Details
about the Type XXI were one of his group’s discoverics as was the
German study of heavy water. This Type XX1 woas motivated by
Admiral Doenitz's discouragement in 1943 with the major losses of
his Type VI and [X boats. In late 1943, a group of first class German
ship and weapon designers were assembled for months in a secluded
mountain area with funds and orders 1o do something. They did so
and the Type XXI was the result. It became operational in 1944, It
was semi mass—constructable, had a stream lined hull and super-
siructure, o super size battery and array sonar and a snorkel.

By war's end in 1945, 119 of these boats had been completed.
WNone ever made an effective operational patrol because of difficulties
with hydraulically operated equipment like periscopes and diving
planes and the like. Designed speeds were 16 (o 18 knots (hour rate).
One of the Type XXIs was delivered to the U.S. for operational fest.
This information plus that from Amold’s group made a significant
impact on the thinking of the Submanne Conference in OPNAY,

K-1 joined the DEVGROUP in 1951, The boat was meant to be
mass constructable following the idea of the Type XX1. Hence the
letter- number on the hull instead of the traditional fish name. It had
m crew of about 40 , four wbes forward | three small diesel engines,
a length of 196 feet, and maybe 8 knots max on the surface and
submerged. The diesels were actually the type used as the auxiliary
diezel on a Fleet Boat.

The main thing K-1 brought to the DEVGOUP mission was the
first operational large passive amay sonar—called the BQRA. It was
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built by EDO Corporation and meant to be an improved mimic of
the bow amay found on the Type XXI sub. On its first real Fleel
exercise ofl Bermuda, snorkeling HALFBEAK was picked up at 30
miles and tracked for 4 hours before simulated attack. And this at a
time when operators knmew nothing about Convergence Zone
propagation. We did understand reducing self-noise, had a Aig for
[Mra Quier bill and regularly practiced hovering. In Ultra quiet,
every thing was tumed ofT except the master gyro and a small lube oil
pump used for lubricating the main motors. The boat was hot but very
quiet. And we knew nothing about the CZ.

Lack of mability eventually kifled the K-1 elass. On exercises in
those days, all the Guppies or regular fleet boats would be along side
by Friday at 2PM. K-1 would be in at 11AM on Saturday. Also the
boal was in no way mass-constructable,

For myself and the rest of the wardroom, we received a greal
introduction to the culture of the DEVGROUP established by Roy
Benson. That culture concentrated on an open door for all members
oflthe scientific community and industry, a willingness to test oul any
new piece of equipment at sea and much time spent planning and
executing full scale exercises. Close linison was maintained with the
British , who were keen on proper exercise data taking and analysis,
And ADMINs were practically unheard of,

Later when [ came back as Commedore, | was to learn more about
the significant ASW sponsored research effort taking place in the
Universities, in the Government Labs and in Industry. The Office of
MNaval rescarch (OMR), @ Committec on Undersea Warfare of the
MNational Academy of Science (CUW) and BUSHIPS were major
players in designing an all around navy 1o cope with the ever
strengthening threat of the ever increasing numbers of Soviet
submarines .

Some other defails abou K-lin 195]. The assumed tirgel of the
day was an eight knot snorkeling, cavilating transitor, Even so the
fleet boats in the DEVGROUP with their JT sonar were detecting at
maybe 9000 to 12000 yards. K-1's sonar was a broed band detector.
Spectral analysis was later adapted from SOSUS work but used a
paper plonter 1o show the line structure of a targel, The Spectral
Dynamics digital equipment did not come along until afier] 963. All
elemenis in the BORS were analog. Clazsification was by matuwre of
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sound. Sonar operators with good ears were valued people. We had
one who was terrible azhore and we did hold up genting underway
several times 1o manhandle him aboard . Wrong probably, but right
for us,

Finally, we had access to all the bearings only fire control
techniques. This included Lynch, Speizs, Cleerwater plots. And the
Time-Bearing plot was a major tool. 17 the Bearing raie started 1o
increase to like 5 1o 8 degrees per minute, he was close so get ready!

On K-1, Joe Callahan®46 and Jimmy Carter "47 worked up the
basis of the later-to-be-called Eklund Ranging Plo. We would head
toward the targel then across the line of sight to lead the target. Joe
Callahan worked out the Math and Carter ultimately submitted the
finished product as a Qualification for Commund Paper. A few years
lter, Joe Eklund, as a Sub School Instructor, independently discov-
ered and proved oul the whole idea. [ tatked 1o Joe many years after.
He had never scen the Canter paper. Joe deserves all the credit for the
contnbution since he did an excellent job of proving the method and
training the whole Sub navy 1o use it. And Jimmy Carter made out
OK.

I left K-1 in 1953 to go to command of HARDER, then 1o the
David Tavlor Model basin as Submarine Project oflicer. Here | met
and became close friends with Marvin Lasky, a civilian scientist who
was 10 be a major player in ONR’s role in Propagation studies, in
noise reduction studees and in the troduction ol the towed amay
into the Fleel.

Al my time ;1 DTMB, noise reduction studies were just starting.
Lasky's main project was looking at quieting possibilities that might
denve from the single serew ALBACORE. Lasky and | made zeveral
sea trips with Jon Boyes who was then skipper of ALBACORE. It
was Jon Boyes who convinced war time skippers like Slade Cutter
that a single screw sub made sense for high speed submerged
performance.

Two Years as Commodore (1962-1964)

This section is the one requested by Bruce Demars and Bill
Browning. 1 was able to contact Jim Bellah, Ant Gilmore, Cal Turk
and Herb Crane for input. | would have liked to contact Sam Francis,
Dan Bailey, Peter Hamilton-Jones RN and Art Jerbert also but time
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ran out. Actunlly Jerbert retired from the Navy within two months or
less after 1 arrived, but the TAG that was sold on my watch owes
much to him and Robin King RN-both of whom worked for my
predecessor , Jim Zurcher.

My list of major happenings with much help from those named
above for both the historical compilation as well as the accomplish-
ment at the time follows:

1. Creating n Tactical Analysis Group (TAG)

Exercise Analysis was being done in all earlier eras but the job was
getting too much for hand techniques. Also Officers with Op
Analysis training were becoming available. Charlie Woods, later
Devgroup Commander, was in OPNAV at the time and with suppon
from his boss, RADM Jack Maurer, got BUPERS to provide the
billets.

In my nme and before, much good exercise analysis ook place
and we did do barrier exercises 1o collect data for the various
clements in the Weapon System Effectiveness (WSE) equation.
However under Mike Moore, who relieved me , the Big Daddy series
of exercise really took off. Sea data on Sub vs. Sub, collected
rigorously and realistically, was 10 make a major impact on the
McNamara people tn Washington.

The first TAG leader was Big Don Whitmire, an all American
football player befpre he came to the USNA. Hence the name Sig
Doddy exercises.

2. Measuring L-sub-5 and calibraiing the BOR2

Submarnines were not collecting Sound Pressure Level (SPL) data
in 1962. Considerable development had taken place at USL before
this time, including the basics of calibrating the BQR2Z sonar.

Commander Sam Francis, staff sonar officer on my tour, put
together a manual for measuring Ls which was promulgaled as the
way for the operators 1o execute the action. | remember making a
visil with Sam and Dennis Wilkinson, OP31, overto NISC 1o discuss
the matter. At the time they had done very little thinking on the
maiter. The introduction of the methodology was a Sound Lab and
DevGroup project. Art Gilmore was stafT sonar expert and was

e ————
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heavily involved in this and a multitude of other DevGroup sonar
considerations.

A Torpedoes

DevGroup produced the first finng docirine for the Mk 37
torpedo. Firing scenarios were tested using the simulation programs
available at Electric Boat. The WetHen Plotter was devised by the
UK officers affiliated with DevGroup and further refined by the
DevGroup { Cal Turk and Herb Crane). The device was manufactured
and distributed to the Fleet by the Group.

DevGroup was also called upon to analyze under ice firings ofthe
Mk 37 and some firings at Dabob Bay associated with sea surface
capture of the fish.

4. Barrier Exercise data for OP 03 to sell the 637 class

Data collected over the past 6 years was put together as best we
could given the different conditions existing when it was collected.
It was mostly on 55 vs. 55, But some was availeble from TULLIBEE
and THRESHER OPS.

This started ouwt as a matter of our local interest as simply a pant
of the DevGroup®s mission. Bui then SubLant in Norfolk and OP31
in Washington started to take a serious interest. The fight for funding
the S5N 637 class was underway. The data gathering continued and
| was 10 make several preseniations in OPNAY. The reports were
well received because little analysed data on SOSUS, or VP nircrafi
or Surface Ship versus Submarine existed at the time, DevGroup and
Squadron 10 then became involved in a major report described in the
next e,

5. Preparation of a 637 Report to support selling the 637 Class

DevGroup and Squadron Ten were tasked to examine submarines
against transitors, intruders and as trailers or surveillance OPS and as
Camier task force escons, Squadron Ten covered Trailing and Escon
OPS They had the experience—limited as it was—an the SKATE
and SCORPION class under their command .

The report tumed out to be a major effort coordinated by my
clazs male Norm Nash out of SubLant Norfolk. Many man hours
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were spent on the lower base headquarters falking with Hank
Hannsen from Squadron Ten and our own people. Bo Coppedge was
the coordinator from OP31 and Dennis Wilkinson as OP31 was
probably the 2 star leader in OPNAV 1o put it all together for the big
pitch to whomever.

&, Sonar equation manual with data

In 1950 Captain Bamncy Siglaff put together a DevGroup briefing
team to visit the entire Submarine Force and elsewhere in the Navy,
His goal was to sell Sub vs. Sub. My classmate Charlie Bishop was
Barney's Sonar officerand would attempt ta teach the sonar cquation
to the attendees. It was a new concept. Many never did leamn the
meaning of its term and some would 1ake a long time. The notion ol
decibel was panticularly hard to grasp.

On mry armival in DevGroup, Arnt Gilmore taught me the Equation
and how to use it to predict detection ranges if one had the right input
numbers. And Sam Francis had the numbers. He put them in a loose
leal notebook called his “wizard book™. He had obtained the data
from the USNUSL people and the secret SAD (Sonar Acoustic Data)
report by Urick and Pryce,

We all agreed it was high time to promulgate an operaior’s sonar
manual for use in Range Prediction. Marvin Lasky ofONR sponsored
a well known acoustician , Wysor Marsh at Raytheon, 1o work with
Sam 1o write the Manual. It was first issued as DEVGROUP 1-62. It
was simple o apply and best of all it hod real data on the JT, BQR-2
und BQR-4, [ think it might have been one of the forerunners of the
outstanding submarine Maval Warfare Publication Series started luter
on by Bob Austin.

7. THRESHER Search

On 10AM, April 14,1963, a three officer meeting was king place
on the waterfront in SubRon Office spaces. Present were myscll;
Sneed Schmidi, ComSubRon2; and John Dacey, ComDesDevGroup
from MNewport RL In came the duty officer to repon—THRESHER
was down and in trouble. It was olf Ponsmouth on its first sea trials
after o nine-month post shokedown availability in the MNaval Ship
Yard there,

e ———
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Red Ramage, DepComSublant , was sent immediately to the scene
on o destroyer out of Newport. A Mag officer on site was deemed
most imporiant. Within 24 hours | was sent out to relieve him. It
looked liked & loss with all 129 people in 7500 fect of water, My job
was to take over the search for the hull there 220 miles cast of Cape
Cod. A Board of Inquiry was soon formed in Portsmouth chaired by
Vice Admiral Count Austin, former President of the Maval War
College at Newport.

There were two summer search operations conducted with mysell’
as Task Group commander. All the debriz was Minally located and
photographed.

Art Gilmore was on the StafT of DevGroup and went with me the
second summer o be Chief Staff Officer. Jim Bellah ook over the
DevGroup while 1 was away and mest imporianily look after all of
the many concerns and problems of dependents.

Art Gilmore wrote these words for this paper. “This was an
unforunate bul necessary phase of CSDG2"s work, The foct that
THRESHER was located at all using the crude equipment that was
available in 1963 had importamt long term Natiomal Security
implications. The 1963 effort to find THRESHER brought many
concepls and ideas w the lore and provided the seed for future
underwater search and recovery effons. Some of these results are

now appearing in books such as Blind Man 's Bluff.

Catholic University ({CUA) and jis Gradoate Acoustic Program
(1964- 1981)

I retired from the Navy in 1964 and joined the Engineering
Faculty st Catholic University as a Professor and Manapger of the
Acoustics Uraduste Program. Catholie University’s (CUA) program
was largely education. It was initinted because our Physics depan-
ment was getting out of the business of applied acoustics and more
interesied in fundamentals of nuclear physics

More important for this DEVGRU/RON history is the story ol the
post WWII transition of the efforts by WWII National Defense
Research Comminee (WDRC) and its Undersea Warfare Diviston inio
follow on organizations and efforts.

[n 1962, as DEVGROUP Commander, | was unaware of this
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history. Afier coming o CUA T found thaot all Government Labs
(MEL, WUSC, NUC, NADC Johnsville) and University Labs
{University of Washington, DRL Penn State, DRL Texas, Harvard,
UCLA, MIT) and Oceanographic Instituies (Woods Hole, Scripps,
University O BRI} had developed from mots in the WWII efforts of
the National Defense Rescarch Committee, Undersea Warfare
Division.

A Commumee on Undersea Warfare (CUW) of the National
Academy of Seience and the Office of Naval Research (ONR) were
formed almost immediately after WWII's end 1o take over from
NDRC.

Much of the success of the post WWII ASW cfTort of American
Submarines is based on this significant focus by civilinn scientists on
the problem of sinking submarines, The DEVGRU/RON was both
the recipient and contributor to those civilian organizations involved:

Recipient because of techniques fumished by the sciemtific
community on noise quieting (sound mounts, acoustic fluers,
balancing techniques); signal processing for sonar (spectral analysis
and multi beam digiial steering); towed and hull array transducer
design; acoustic torpedo design; hull and propeller design and
quicting; propagation loss siudies (bottom bounce, convergence
zone, shallow water effects), digital fire control systems; contributor
because of the real world experience and data the Group was able to
give 1o the Scientific people.

The development of nuclear propulsion is a separate story from all
this above as all nuclear trained officers appreciate. With the advent
ol nuclear power a new and major dimension was added to submarine
mobility and independence of the ocean surface. Nuclear propulsion
dramatically changed naval warfare as did sail then siteam in
yesleryear,

1 also leamed about the Journgl of Underwaler Acoustics (JUA).
It is 2 major publication of classified papers by civilian groups. It is
sponsored by ONR and has been in existence for as long as the
DevGRLUVREON, Craig Olsen, Skipper of HARDHEAD in the
DEVGRUMON 1963 is now the Editor of this publication.

In the JUA, one will find cight articles by Marvin Lasky covering
the history of Undersea Acoustic developments from 1916 to about
1980, Any researcher on the subject ol Submarine versus Submarineg

e
JAMUARY 2004



TINE S ANTHE REVIEW

Warfare would learn much from Lasky's reports. Lasky was given
two civilian Distinguished Scientiss awards for his work in ONR in
bringing Towed Armays into being.

Summary

In the beginning (1946 Post WWII) for the Submariners , the
enemy was gradually identified—The Soviets because of their big
Submanne Force build up and the rest of the Mavy from the usanl
competition for defense dollars

Using the Submanne Conference in OPNAY, young vets of o
huge WWIl success inthe Pacific campaign commenced moving with
great energy and foresight taking full advantage of German innova-
tions, Their goal —to make submarines useful to the mission of the
LS. Navy.

OME and the CLUW replaced MDRC after WWIL The two former
groups provided the applied acoustic research necessary for solving
the sub vs. sub problem,

Project Kaye was initiated to match at sea experience with

Tactical Developmeni.

Prototype and Brassboard model of equipment could be tested at

scl.

DEVGROUP/RON became a center of Fleet toctical thinking for
Submarines, As the first DevGroup leader , Roy Benson was o key
contribalor, but 5o were many other submanineérs,

The early DEVGRLU/RON aititude of open shop and iell the truth
based on sea trinls was established by Captain Benson and has been
maintained over the years.

K-l was a pood try. It introduced and quickly showed ithe
effectivenes of the Hull mounted arrays for long ranpge detection and
aural classification. 15 lack of mobility killed any follow up. It was
not mass constructable.

DEVGRURON 1962=—1964. Big iloms were: Creation of the
TAG, Measuring SPL, Mk 37 Tactics, Barrier exercise data, 35N 637
study for OP31, Sonar equation manual, THRESHER search.

Fifty years of really significant progress by the Submanne Force's
DEVGRLU/ROM came in many sieps with each enc building oa the
contribution of the segmented pasts,

= ——————= l-* o9
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Comment on a Future U.S, Submarine Farce Contribution

| was privileged to be invited to a bricfing by Jerry Ellis
ComSubPac in November 1997 in Lockwood Hall, It was for the
retired Submanners in the area. | was out in Pearl with my wife
visiting our daughter who is married to a CEC officer.

RADM Ellis talked about the need to spread special equipment
and nssignments for mission development to individual boats and
squadrons through out the Force. He had two reasons for this action.
One was some uncenainty of the likely enemy targets and the other
was funds.

Recently, [ looked over a book by Pete Galantin, a very successful
WWII sub skipper and former Four Ster in charge of MAVMAT. The
beok's tithe was Submiaring Admiral. It is his history of his time in
the MNavy.

It was interesting to see the similarity between the two views; one
post Cold War and the other post WWII.

From RADM Ellis | heard diversity of equipment and missions
such as mine field penctration, missile ops-coastal sub largets, escon
of SAG and carriers, surveillance, decp submergence and open occan
attack.

From Adm Galantin | resd that the Submarine Conference idea
lead to the conversion of Fleet Boats to Guppies, to an 85 Oiler
design, a Radar Picket, a Troop Carrier and S5Ks, New Construc-
tion, 100, The TANG class was pushed as was the small S5K-1 meant
to be mass produced with the latest in sonar and fire control equip-
menl. Nuclear Power and Hydrogen Peroxide Power were subjects
of mujor interest, Also discussed and later tried oul were the S5T
{target and training), the X-1 (midget harbor penetrator), Albacore
(single screw, body of revolution) , and the S5G (guided missile
launcher).”

For the post WWII submariners, the S5K mission soon emerped
as the primary one for anack boats. And the Polaris mission came
forth too. But not in terms of cruise missiles.

| think the best future strategy is to hang in there and try lots of
things. Eveniually the primary direction will emerge.

There cenainly is 2s much brain power and hean around today in
the Sub Community as there was in 1946, | would expect the same
future success as that produced in the past.

B e T
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TORPEDO TALES (PART I)
A FIRST PERSON ACCOUNT

by TMC(SS) Patrick Meagher USN(Rer)

TMC{SS) Patrick Meagher USN{Re) qualified and
served on USS CUSK 55-348, USS ANDREW JACKSON
SERN-G108, and LSS BARBEL S5-580. He served on aciive
duty with the Submarine Force from {960 through 1977,
He is a life member of USSF], and an axsoctate member of
LSSV,

n carly 1973, late January [ think, we went out on Prospective

Commanding Officers (PCO) ops for two weeks. We were

scheduled to shoot about 30 torpedocs dunng that two week
period. This was our first torpedo shool since the previous summer
o5 we had spent the previous six months deployved in WestPac, so we
spent some time in the torpedo room checking everything and talking
over how we were going to handle a daily shooting schedule that
would run from sunrise 1o almost midnight

The PCO class was planning to shoot MK 37 iorpedoes afier
sunsel. The MK 37's would have strobe lighis for the torpedo
retrievers 10 locate them. At that time | had a TM2 (55), Henry
Hemandez and four TM 35 {55), Scoit Hayes, Walter (Ski) Sluzarska,
Bob { Army) Armstrong, and George Cox for a torpedo gang, all with
limited torpedo shooting experience. Forthat two week period [ went
off the watch bill so | could supervise torpedo preparation, loading,
and firing. Everything went well for the two week lorpedo shoot. We
shot everything and the torpedo gang ot a lot of experience. 1t was
during this PCO op that we saw our first problem with the MK 435
Mod 2 lorpedo that used the flex hoze dispenser. | think we shot two
and one are the Mlex hose belore it left the wbe, The TM who had
maade up the fex hose told me that he had wcked the hose under the
rubber retainer and there was nothing for the propellers to grab as the
lorpedo staried-up before swimming out of the tube, | passed that on
1o the Gun Boss, LT. Bill Marks; a &K 45 earing the flex hose is a
big deal! The warshot MK 45 torpedo had a nuclear warhead. It waos
wire guided, you could steer it to intercept the target submarine and
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command detonate the nuclear warhead by backing down the run fo
bursi command 1o the vicinity of the farget submarine. The warhead
was a W-34 alsoused in Lulu; the MK 101 air dropped depth charge’,
The W-34 warbead had a yield of nine kilotons! 1f the MK 45
torpedo eats the flex hose before it leaves the tube you can’t steer it
to intercept the tnrget submarine, the run fo bursi setting may be sel
to minimum safe range al the ordered running depth, and it is now
running af reduced speed with broken propeller blades and counting
off range from propeller shaft revolutions calculated at 40 knot
running speed. | think you get the picture!

We continved 1o shoot torpedoes, al least & to B almost every
week we were underway, We shot mostly MK 16 Mod B's and MK
37 Mod 2°s; the wire guided MK 37 that used the flex hose dispenser.
There was no problem with the MK 37 using the Nex hose dispenser
because there was about 3 feet between the torpedo propellers and
the face of the flex hose dispenser. Wot 50 with the MK 45, there was
only about eight to ten inches distance between the propellers and the
lace of the Mex hose dispenser. We continued (o shoot a few ME 457
with an occasional fTex fose eater, The Gun Boss 1old me that the
opinion of Aigher-up s was the torpedomen were not making up the
fex hose correctly. | assured him we were. A fter this discussion | got
together with the torpedo gang to figure out what we could do about
the MK 45 flex hose problem. | told them | knew they were tucking
the hose under the rubber retainer properly, however in the future |
would personally verify the lay and tek of the flex hose prior to
closing the breech door on the tube. We kicked around some ideas
about what was causing the problem.

Was the lay of the hase as it payed oot of the dispenser, likeat 12
o"clock, or 3 o'clock, that sort of thing, a problem? Was the fuck not
tight enough?' Or could some of the MK 45's be taking more time
than others to get owt of the ke, or possibly the torpedo was moving
rearward after the torpedo tube stop bolt rolled and the motor and
propellers came up to speed to drive it out of the tube? | decided that
wie needed to get some stop watches and stant liming a couple of
events. Time between stop balt rolling and scawaler scoop on the
battery dropping (you can hear the scoop drop) to when the propellers
start twming, and then when it leaves the tube. 1 also decided to
document the fay and tuck of the hose on the flex hose dispenser
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using a Xerox copy from the lorpedo Ordnance Publication illustrat-
ing make up of the Nex hose to the 1orpedo payout tube, This data,
tuck and lay of the flex hose and timing of firing events | passed to
the Gun Boss 1o add to the torpedo finng repons,

We continued Lo shoot MK 45"s on a regular basis and discovered
with the next flex hose eoter that it was a slow-starter. The siop waich
timing told us the time between battery scoop dropping and the
torpedo starting to move out of the tube was a couple of seconds
longer than regular stariers, With the ffex hose eaters you usunlly had
a lot of junk left in the torpedo tube you had to clear out. Pieces of
propellers, chunks of Nex hose, that kind of stufT. S0 we were looking
at that to see if it would 1ell us anything.

Oir next big torpedo shoot was two weeks of PCO ops in carly
summer. We had about 30 fish 1o load and shoot again. | think we
had 4 or maybe § ME 43" 1o shool during the two weeks. As it
rmned oul one of them was a ffex hose eater. By this time we had
pretty good data base and knew that it was slow-starters causing the
problem. | didn’t have to talk to the gun boss or skipper about the
MK 45 problem because the dain we were collecting did all the
talking for us. We didn't hear any more about the torpedomen not
making up the flex hose properiy.

| assume the skipper and Gun Boss, using the data we had been
collecting in the torpedo room, were able io convince Squedron and
SubPac that a real rest necded to be conducted to confirm our data.
So after PCO ops we loaded six MK 45 exercise units and a tech rep
from the torpedo station in Mewport R 1. came aboard with some
special test gear. On Monday evening he hooked wp 2 rod assembly
that was attached to the MK 45 tail button and lead out through the
guidance wire twbe in the breech door. The purpose of the rod
assembly was to determine if ihe forpede was moving afl in the ube
when it was released by the siop bolt. We flooded the tube, equalized
with sea pressure, opened the outer door, and hand operated the stop
bolt to the fire position. We got the diving officer 1o change the angle
on the boat up ond down by a degree or two. In the 15 minules or 50
that we played with his test gear there was no movement of the
torpedo. We closed the outer door, drained the tube and removed the
rod assembly. The next morning the tech rep installed a modified flex
hose dispenser cradle that had a linkage assembly on it that would
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monitor torpedo movement rearward when the torpedo was actually
fired. He made up the Mex hose on that torpedo.

No movement rearward was noled when we fired the torpedo, We
also had a fire control problem on the first two shots that crested a [ot
of confusion. After launch the 1orpedo was observed 1o jump oul of
the water and shut down within 200 yards of the boar Intially we
thoughi it was an ermatic torpedo. The same thing happened with the
next torpedo we fired. The FT's solved the problem in about 15
minutes. It turned out the run 1o enable setting handle on the MK 15
Weapon Monitoring Panel {WMP) in the torpedo room was in the
manual position and had overrade the setting from the MK 101 fire
control system. As it turmed oul position of the sefting handles on the
WMP were nol noted on the fire control checklist, The last five MK
45's were prepared by the TM's with the Tech Rep observing. We
continued 1o record data as usual. It waz either shot number five or
six, | can't remember which, that was the slow starter and as expected
ate the flex hose, The Tech Rep was convinced as we were (hat the
flex hose problem was coused by the MK 45°s with slow starting
baiteries. The extra couple of seconds in the torpedo tube until the
torpedo started moving out of the tube was enough time for the
propellers 1o wash some hose out of the dispenser 10 get entangled,

1 was on BARBEL for about two more years. During that time we
never heard a peep about the problem we had identified, No cautions,
no warmnings, nothing! You would think there would be some kind of
all SubPac message alerting CO's to the problem with the MK 43
lorpedo, Maybe there was, we sure didn't see it in the torpeda room.
Knowing what was wrong with the MK 45 lorpedo-flex hose
dispenser combination certainly didn't leave us with good felings
about using the damn things in a real shooting war!

In 1976 | was on shore duty as a technical assistant in the Iactical
weapons shop of SubPac Staff. One afiemoon LCDR “Tex™
Hudiburgh, the tactical weapons officer, called me over to his cubical
to show me the proposed fix for the MK 45 orpedo-flex hose
problem. It had amived by mail. It was a circular flat steel plate that
was (0 be placed on top of the flex hose and under the robber
retainers of the dispenser. The hose was supposcd (o payout around
the outside diometer of the plate and under the rubber retainers. Tex
and | took o look at the plate and just shook our heads. There would
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be no test of the flex hose dispenser fix in SubPac. As it orned out
the MK 45 torpedo was withdrawn from service the following year,
Let me tell you it was a happy day on the waterfront when the
withdrawal message hit the boats/ll

ENDNOTES:
1. Infocmation on the W-34 puclear warhead s available s
www Jobnsionsarchive selnuclesriwrjp| $5u.him|
2. The process ol mak g wp the (lex bose dispenserio the iempedo was as follows:
With ike dispenser siing adjacent fo the sorpeda tube broech door pull off several
fect of fhex bose. Remove 1he plog holding the guidance wire in place ned pull the
slack pai af the wire. Splice the dopenser wire ta the 1ompedo wire, Moce the Nex
hioie connecior over the lcrpede payout tebe and tighten ibe two sheet screws.
Install the flex hose dupenser cradle o the rear mosl forpede wbe mller.
Inscald thee Tex hose dispenser {appeoximately B0 Iba.} on tbhe cradle and tighsen in
place. { The next siep i sccomplished by feel using both hands around the outside
of the dapenser which b now instalbed il rear ol the lorpedo twbe bekind (he
totpeda. ) Grasp the flex bose and Teed all the slack back onfo the dispenser face
nicking il wnder the rubber retainer bands. Feed the puidance wire from the reasal
the dispenser through the guidance wire lube on the 1omedo tube breech doos
Mamtially close ibe iogpedo tube breech door. Plug ke orpedo =A™ cable into ihe
brecch door receplacho snd lock § in the clamg assembly. Cannect the plostic Mex
hose release (ube from the dispendser Mex hose relerse mechanism o the broech
diesar connector. Close and bock the breech door and conmec! the gurdarce wirg io
ihe guklance wire coanedor,

ACKNOWLEDGEMENTS:

Much thanks 1o CAPT, William. L. Marks USH RET, and TMO{55) Goorge
iCox USH RET. Both BARBEL shipmates reviewed my mamuscript and provided
sdditional imponam information snd advbee.

————————————— |——— 105
JAMUARY 2006



TiE StimslAmINE REVIEW

SEA MINES, THE SUBMARINE'S ADVERSARY
AND WEAPON:
1775 TO 1918
PART II: 20™ CENTURY
by Mr. Jofn Merrill

Mr. Merrill iz a freguent contributor to THE SUBMA-
RINE REVIEW and is a published author of several books
o the history of undersea technology. He is a retired engi-
rreer with lengihy experience al the New London Lab of the
Naval Undersea Warfare Center, He curvently lives in
Waterford, CT.

Sea Mines, The rines s Adversary and Wi E
1775 to 1918, Part [ appeared in the January 2005 issue.

Japanese War of 1904-05 brought naval encounters in the

northem Pacific that proved costly in lives lost at sea and on
land. Some of the losses were due to the defensive and offensive use
of sca mines. It was a testing ground for sea mines against modem
naval ships. Russian defensive mines prevented the Japanese from
attacking Port Arthur, and the Japanese offensive use of mines
impeded Russian ship movement 1o open seas.

Both sides us well as non-belligerents suffered severe losses from
mines, Inaddition, there were self-losses by mining vessels. A further
hazard from mines occurs when, due to storms or failure of mooring,
the mines become adnfl. Dnfting mines as a danger continued
throughout the century with hundreds of thousands planted in the
VENOUS OCCans.

This [9-month war focused atlention o mines as an effective
weapon, s can be seen by their broad use in successive wars al sea
during the remainder of the 20™ century, Previously, mines were
placed in shallow water as an inshore weapon. In this war both sides
used the mines in deep water. Russian mines were the cause of the
largest number of Japanese ship losses.™ The seccessiul use ol mines
by the belligerents signaled mines had become an integral pant of
naval warfare,

! t the beginning of the new century, the relatively shon Russo-
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Losses from Mines
Rusalan Jupancie
{ Bauhcships) {Battleships)
FPetropavlosk sunk Natwse susk
Pabirda, Srvanopol sersssly damaged | Farhiewr sunk with crew
i Armeosed Crubier) Ashi, slighily injored
Sayera sericusly damaged (Croast Diefense Ships)
{Cruiser) Hei Yen, Sov Yem sunk
Bojarime sunk with ciew {Cruisers)
{hline shipj Alaski seriously injared
Feariised sk with crew (own mines) Aifyokn, Takosoge sunk
{Genboats) {Gunkoas)
Grenplansky, Bobr, hvagae sunk Karfwion sunk
[ Tarpeto boal-destroyer) (Tarpedo boat-desiroyers)
Fraostaw sunk Hayarari, Abatiki sunk
{ Torpeda-boais)
Mo 8 and 48 sunk

The August 1905 peace negotintions held in Portsmouth, New
Hompshire, and mediated by President Theodore Roosevelt resolved
the conflict. There were additionzl impacts from the mines used
during the war. Non-belligerent merchant ships were destroyed by
mines adrift in the Yellow Sea because of poorly designed moorings
or displacement by storms. Il is inleresting to note that no 1orpedo
sinkings occurred during the war,

The Hague Internations] Convention

With 44 nations participating. the Second Hague Peace Confer-
ence held from June until October of 1907 addressed the topic of sen
mines. Increasing use of mines in wars from the middle of the 19°
century and extensive use of mines during the Russo-Japanese Waor
prompied the need for intemational regulation. Recognition of the
efficacy and fear of sea mines is seen in Laws of War: Laying of
Automatic Submarine Contact Mines (Hague VIII); October 18,
1907. Mot all the panicipating nations had significant maritime
interesis. During the meetings, Greal Britain was unsoccessful in
convincing Germany and Russia to dispense with the use of mines
aliogether. This lack of agreement, especially between Great Britain
and Germany, weakened the outcome of the Convention.
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The Convention ¢nded with thirteen agreed-upon provisions.
Articles one and five were clear and unequivocal, Austria-Hungry,
Japan and the United States rotified the convention unconditionally;
France and Germany ratified it except Article 2; Great Britain rati fied
with a decloration; and Greece, Italy, Portugal, Russia, Spain and the
South American Republics did not ratify it at al)l*

Artiche 1. It is forbidden-1 To lay unanchored aulomatic contect
mines, excepl when they are to become harmless one hour at

most afier the person who laid them ceases to control them; 2 To
lay anchored automatic contact mines which do nol become

harmless as soon as they have broken loose [rom their moorings;
3 To use wrpedoes which do not become harmless when they

have missed their mark.

Article 2. Which forbids the laying of contact mines off the
cosst und the ports of the enemy, with the sole object of
intercepling commercial shipping, is of limited value, for o
belligerent has only 1o allege that mines were laid fora purpose
other than merely intercepting commercial nmjgn'.i:m.

Anrticle 5. At the close of the war, the contrecting Powers under-
take to do their utmosit 1o remove the mines which they have laid,
cach Power removing its own mines,

As regards anchored automatic contact mines laid by one of the
belligerents off the coast of the other, their position must be
notified to the other party by the Power which Iaid them, and each

Power must proceed with the least possible delay to remove the
mines in ils 0Wwn walers.
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It is of interest that in 1907, the significance of sea mines on both
navy and commercial navigation was fully sensed. The Articles
relating to mines wiere scheduled (o be effective in January of 1910,
A sccond Convention addressing mines was scheduled for 1914, the
year that Waorld War | sturted, with mines becoming a significant
wenpon. Difficult lo enforce, the mine-relnted Aricles had little
impact on the development of mines and mine warfare,™

After World War [, the drifling contact mine was banned, even if
it was occasionally used during World War I1. The drifting mines
were much harder to remove afler the war, and they caused about as
much trouble 10 both sides.

The agreements agreed upon at The Hague were largely unen-
forceable. Froma military standpoint they were impractical if mining
wits 1o offer any tactical or stralegic advantage. This is bome out by
the actions of the belligerents during World War I, when conditions
prevented enforcement. The stipulations of the onginal 1907 Hague
Convention were never updated or amended. They remain, for all
practical purposes, the basic international agreement on mine warfare
in force today.

In summary, *“The Hague Convention denicd any warship the right
to sink an unescorted merchant ship without firet sending over a
boarding party to decide i its cargo was contraband,™*

Pre-World War {

At this juncture, LIS Navy mine warfare capability as a significant
weapon was limited both in producing mines as well as mine laying
and sweeping mines. Great Britain was the resource for mine
development. One of the reasons for the Inck of acceptance of mines
at this time and continuing into the 20 century come from an 18"
céntury perceplion ol mines. As mines came inlo use, mine warfare
was persisiently perceived os a weapon for second-rate nations. It
was not considered in line with traditional naval ways of fighting.
Crver time, this coused a continuing cyelic approach to supporting
mines. In wartime, strong interest in all aspecis of mines prevailed.
Between wars, research, and attention logged.

As a resull of the successful mining in the Russo-Japanese War
and the world-wide anention to the 1907 mining discussions at The
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Hague, the Novy requested Congress in 1907 for funds 1o convert
certain cruisers of the Baltimore class (4500 tons, 20 knots) o mine
depol ships, By June 1908, USS SAN FRANCISCO of this class was
ordered refitted as a mine vessel and designated as a mine planter,

In 1909 with minimal ability to design and build mines, the U.S.
Wavy purchased the French-designed and -manufactured Ssuter-Harle
type designated as the US Naval Defense Mine Mark 2. This
spherical mine with a coniact ineria exploder and 175 pounds of
guncotton came on the scene about 1909, Later in 1913, the French
mine wis used by the converted cruiser USS SAN FRANCISCO in
mine laying and sweeping practice operations. Several years later
USS BALTIMORE was modified and by 1915 conducied mining
experiments in Chesapeake Bay and along the Atlantic const, Later
in 1918, US55 BALTIMORE operated as a minelayer for four months
in the 250-mile long Norh Sea barmage between Norway and
Scotland,

Technical and chronological details of the evolution of the United
States Navy sea mines storting with Mark | is found in Naval
Weapons from | 883-t0 Present { 1982) by Norman Friedman.

Other countries were following somewhat similar eourses of
action for mine warfare. France adapted cruisers of its Du Chalya
class (4000 tons, 20 knots). For mine warfare, England modified the
three cruisers [phigenia, Alatona, and Thetis (3600 tons, 18 knots).
Each cruiser was fitted for camying 100 mines.™ Attention to
countermeasurcs were also addressed by Germany, Greal Britain,
Ialy and Austria in the years leading up 1o the World War L

Germany was in the forefront of preparing for mine warfare by
spechally desipning. building, and launching the mine depot ship
Pelikan (2360 1ons, 15 knots) in 1890, Similar German ships, the
Nawitilug and the Albarross, were launched in 1906 and 1907 (1970
tons, 20 knots), In 1910, Russia initisted the development of a
min¢layer submarine called the KRAB, capable of carrying up to 60
mines, and commissioned in 1915, Performance of the mine-laying
equipment did not mect expectations.

Germany’s mine laying capability was such that two days afier the
stant of the war, n mineficld planted thirty miles off the English coast
claimed o brand-new British cruiser. This and other success with
mines and torpedoes is said to be atiributable 10 the decade long
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lllumugi: development and testing by Germany prior 1o the start of
the war.”'

Mine developmenis prior to World War | in Europe included
imitial investigation of the mognetic influence mine. Counter-
sweeping devices included mine wire cutiers, snags, and explosive
OGN ES.

Al the beginning of the war, the ULS. Navy adopted a Vickers
mine, the British Elia, licensed from ltaly. The mine was equipped
with 8 mechanically-triggered contact consisting of a 3 fool long
protruding fleat and required the target ships to be within a few feet
of the mine to be effective. Because of this contact mine's distance
limitation and overall lack of reliability, England’s immediate
response was to bring 7,500 Russian mines left over from the Russo-
Japanese War from ihe Pacific 1o the Norih Sea.

Later in a retrospective artiche, in Juneof 1934, the Maval Institute
Proceedings commenied about the capability of British mines in the
early part of World War [. “These (mincs) were so defective thal
German submarines, when pursued, would seek o British mine field
and hide under for protection from attacking surface craft.” Mine
range and reliability, both elusive requirements, were pursued i the
wars of the 20 century.

In September of 1916, an unexploded German E Heriz hom
exploder contact mine was safely towed to shore and wsed for
experiment and redesign. Consequently the redesigned British mine
called the H2 became available in late 1917 in numbsers that permii-
ted offensive mining in enemy waters.™ *

Subsequently, England used the first United Siates-designed mine,
the Mark 5, a moored type with Herte homs weighing a total of 1500
pounds with 500 pounds of TNT. Although the range for damaging
enemy shipping was increased it was not an optimum distance, The
Mark § was long lived and siill in use in World War 11,

Dardanelles and Gallipoli
A strip of water 38 -miles long by % to 1-mile wide is the access
ta Constantinople and the Black Sea from the Aegean Sea. In 1909,
British war planning included strategies for taking control of the
Dardanelles and having access (o the Turkish capitol and beyond.
In the latter part of 1914, German Army officers and men assisted
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Turkey in fortifiying the waterway with mines and howitzers and gun
fortifications. It is of interest that the mines came from diverse
sounces. Russian mines found foating inthe Bospons wene salvaged,
refurbished and replanted. While French mines from Smyma were
also used. In addition, Bulgarian mines left over from the second
Balkan War in 191 3 were sown. With a total of about 300 mines, the
defensive mine Delds when compleied along the Dardanelles
included contact and shore detonated mines for miles across the
WIlCTWaY.

A British plan to ke control of the waterway was put into
operation in March 1915. It envisioned that a naval force would
transit the Dardanclles. The intensive mining, combined with the
shore batteries and mobile howitzers that could reach the minefields,
brought the intrusion (o n stalemate. British minesweeping was
countered at night by the use of Turkish spoilights and enemy mine
reseeding. An early Turkish mining of 20 mines sank the three British
battleships OCEAN, BOUVET, and IRRESISTIBLE. In summary,
the British battleships were kept at bay by mobile howitzers and the
minefield batterics while the contuct minefields blocked passage.™
During the following ten months thousands of Allied roops tried
unsuccessfully to ndvance using amphibious assaulis along the
Gallipoli peninsula with its awkward geography in a batile where
relief, supplies or evacuntion were impeded by the enemy mines and
fortifications, With losses of more than 200,000 Lives, British forces
lefi in December. The 1otal losses on both sides exceeded hall a
million. Integrated defensive mining was effective.

Germany's Mine Laying Submarines

During the War Germany constrocted more than 350 submannes.
The submarine minelayers are ol intercst. Noval Institute Proceedings
MNovember/December 1915 reported on German submarine mine
lavers with aintight chambers where mines, pnmarily comact type,
are placed ready to be sown. A delayed rising mine was also used,
The stownge chamber is flooded and the mines are released and sink.
The 110-foot-long UC-5, an UC-1 type, was one of the 114 minclay-
ers. In a ®-month penod on 29 patrols, the UC-3 laid 200 mines and
sunk 29 ships before it grounded and was scuttled. The UC-5"s record
was characteristic of the minelayers,
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World War | German Mine Laying Submarines"

Type Launch Number Mines | Crew
UC-1 Coastal Minclayer | 1914-1916 is i1 14
uc-2 1915-1917 | &4 1% 14
uc-3 19161918 | 16 14 32
UE-i Deean Mine Loyer | 191514 [ [1] iR X
UE-2 IBia-18 ] 42 46

After the disaster ot Gallipoli, Lord Herbent Kitchener, one of
England’s highly-ranked and important Army officers and a
significant figure in the struggle on the Turkish peninsula, was
dispatched in mid-1916 to go to Russia to encourage thal country (o
persevere in its struggle with Germany. He was en route aboard the
cruiser HMS HAMPSHIRE when the naval vessel struck a mine laid
by a German submarine and sunk in ten minutes. Kitchener was
drowned.

British Mine Laying Submarines

Between 1912-17, the Royal Mavy construcied 38 E-class
submarines capable of operating in blue water. Six were converted
into mine layers. These submarines were responsible for sinking
sbout 100 cnemy ships ofl the German coast. Subsequently, they
wiere used for mine laying in the English Channel.™

Responding to Mines

In lave September 1914, weeks afier the stan of the War, England
was taken aback by the loss of the three armored cruisers on the same
day by a German submarine. This event and an increased sense of the
danger from mines formalized England’s War Orders on January 1,
1915 to take additional steps to be alerted to the presence of enemy
submarines and mines. The orders provided prize moncy to trawlers
and other vessels to repont U-boat movements and participate in the
capture or sinking of U-boats. Destruction of floating or moored
enemy mines brought awards of £5 or £10. None of these measures
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proved effective.” Early enemy success with mines and submarines
was not anticipated. Preparedness for countermining was lacking and
in the case of the encmy submarning, there was no antisubmarine
device o detect ils presence when submerged.

Later in the war, the United States like England would have mines
planted by U-boats along some of its seaports (o interdict commercial
shipping. The ports required mine clearing. As the war began the
United States minesweeping force consisted of only three converted
feet tugs and a few fishing trawlers.™ Eventually, defense invalved
ten ugs on permanent minesweeping. Later the force was augmented
by lighter minc swecping equipment on destroyers and tormpedo boats.

After United States entry into the war, a steel net was sunk across
the Verrazuno Narrows between Brooklyn and Staten Island to keep
German submarines oul of the inner harbor, German submarines
planted mines around Sandy Hook, and 16 tugboats based ot Staten
Island were turned into minesweepers. "Working in pairs, they swepl
the ocean every day for 100 miles out from Sandy Hook, linding and
exploding o large number of floating mines,""

Germany's carly, continuing. and expanding submarine successes
shifted Allied naval elforts 1o a stronger defensive role. These efforts
bought obout the development and implementation of simple
hydrophones for submarine detection along with TNT depth charges,
sea mines, and, later in the war, broad convoying of merchant ships.
Each coniribuied 1o eventual viclory.

Sea Mines and the North Sea Barrage

Plans for mining the Nonh Sca from Norway to the Orkneys, ofl
Scotland, 1o deter the Ui-bonts en route to the Atlantic were under
consideration as early as 1915, In 1913, a Botish war plan considered
mining the Heligoland Bight ofl Germany's North Sea coast and the
Strait of Dover with 50,000 mines, This was dropped because of cost,
The extreme merchant shipping losses brought it 1o the fore again in
1917, The ship losses for April 1917 escalated to 900,000 tons,

This was a very critical time, as the German submarine war
against unprotected merchant shipping was succeeding. Ventures
against the U-boats irrespective of the approach always demanded
inordinate suppon including manpower, equipment, and fnancing.
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In the spring of 1917, two concepts, each a huge undenaking, wene
coimpeting for immedinte implementation and suppor. A conscnsus
for greater support for merchant ship convoying o stem the U-boat
was finally reached at this time. The barrage was also approved but
with some restraint. Before long, the success of convoy enhancement
became evident.

As planned the length of the barrage was 250 miles with a width
of 15 to 20 miles. Initial estimate of the number of mines required as
120,000. This required number was substantially reduced with the
development ol the United States MK 6 {moored conlact type mine),
designed around a new galvanic firing device. Werking at the Naval
Torpedo Station in Mewpon, Rhode Island, Raiph C. Browne
invented the mine's firing device.™ The MK 6, in addition to Heriz
homas, was equipped with two 70 foot vertical underwaler aniennas,
one held above the mine by a float and the other the mooring cable
below attached to the mine's anchor, Actual contact of the mine by
the enemy vessel was nol necessary. Conlact by the U-boat with
either of the mines vertical antennas produced galvanic action and
initiated the explosion.

Enemy vessel contact with the Hertz homs provided an additional
opporiunity for an explosion.

The MK 6 vertical antennas above and below the mine substan-
tially increased vertical and horizontal coverage and decreased the
number af mines needed for o given area. Further, 1t did not require
specialized minelayers and released mine layers for other assign-
ments. The mine with 300 pounds of TNT was dropped from rails off
the stern of surface vessel in water 30 to 3000 feet deep. Long-lived
it was widely used from 1917 1o about 1985, British mine planting
began in March and that of the United States in June of 1918 and
continued on until October as the war was moving to an armistice,
Large mine laying ships could lay 5000 mines in a four-hour
operation.” Cruisers USS SAN FRANCISCO and USS BALTI-
MORE converted to mine laying were both assigned to the North Sea
barmage and achieved laying thousands of mines in a few hours,
Premamre explosions of the MK &6 did not poriend success. The
United States contracted with automobile manufacturers to manufac-
ture 6,000 mines a week. The United States produced, shipped and
planted 56,61 1 mines and England planted 16,300, An estimate ofthe
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cost of the barrage in 1918 dollars was S40 million."

The barrage is deserving of historical attention both as an
important high-seas mining operstion and an incredible enpineering
and logistical challenge achieved in o short time. However, as
commented in 1966 by Philip K. Lundeberg, “it proved less than an
unqualified success.” Mine laying operations started in June 1918
(six months prior o the end of the War). Lack of performonce may
be attributed 1o the haste of mine development and manufacture and
the results of the barrage on a longer war are unknown.

Another and darker view of the barrage and the uncertainty of its
effects was presented by “Submarine Mining, Orphan Child of the
Service™ Naval Institute Proceedings, 1934. In addition 1o pointing
out the Navy's cyclic interest in sea mines, the article raised ques-
tions regarding the barrage’s overall viability. As noted above, the
barrage was only completed a few months before the end of the war
and its long-term capability was not tesied. From the article;

*“Ii 1= a fact that only 43 percent of the mines were on duly
when, afier the war, the mine sweepers cleared the fields and
this was only o matter of months after they were laid, whercas
they should have stood guard for several years...who classed
the venture as “a bluff thai worked™,

Magnetic Mines

By 1918, Brtish researchers developed and implemenied the
magnetic influence mine. The ming, the concrete-cased M-zinkers
resting on the bottom, delonated when they sensed a ship's magnetic
signature, A bottom location provided the necessary constant
magnetic reference to be able to detect the presence of the magnetic
steel hull of a vessel or submarine, Features of the mognetic mines
included no requirement fora mooring cable. Further magnetic mines
resting on the bottom were difficult to sweep. Magnetic mines
introduced late in World War | needed funher development. During
the inter-war years, enhancements made them a better weapon and
both sides in World War Il widely and effectively used them.

With the war ending in the first year of deployment, 1918, and the
poor relinbility of the newly developed magnetic mine, the overall
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potential of the weapon was not fully understood or appreciaied. In
October of 1939 the First Sea Lord, Admiral Dudiey Pound, wrote
regarding the magnetic mine, “It is really the limit that afler knowing
aboul magnetic mines since the last war, no practical method of
dealing with them had been evolved.™® During World War 11
degaussing (demagnetizing) ships was developed 1o reduce ship’s
magnebic signaiure and sensifivity lo magnetic mines. This counter-
measure provided relief ot a cost of time and money (3300 million).

The Roval Mavy in April 1918, laid carly M-sinkers off
Zeecbrugge, Belgivm on the MNorth Sea in conjunction with an
atiempied destruction of the U-boat pens. The mining at Zeebrugpe
also involved the British H2 mentioned above, an improved 1917
design based on an successful German contact mine configuration.™
During [918, 11 of the 31 U-boais lost by the Flanders flotillas were
claimed by Channel minefields with o possible additional 11 losses
from the snme weapon.™

Use of magnetic ming is also cited in an article by Frank Reed
Horton who wrote, “During the First World War, | served as an
ensign in the United States Navy aboard a minesweeper in the North
Sea. Our ship and its partner exploded more than 1,000 magnetic
mines.” Magnetic mines, in use late in World War | and requining
improvement, improved during the inter-war years and were widely
and cfﬁ:::tiv:ly used as an important weapon by both sides in Werld
War 11.°

Summary

Al the 1ime of the Armistice in November of 1918, the mine was
a comparatively inexpensive weapon with a proven success in naval
warfare. The mine was responsible for the highest attrition of
warships, compared with that of all other surface weapons combined
in that war. In World War [, more than 300,000 mines sank or
damaged more than 950 Allied and Central Power, warships,
merchanimen, and submarines.*

Aldlies los1 586 merchant ships and 87 warships not including 152
srmull patrol boais and mincsweepers. The Ceniral Powers' losses (o
mines included 129 warships, excluding an unknown number of
merchant ships and submarines. Once again, the total ship damage in
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WWI from mines wos for greater than that by punfire and
torpedoes.™

The effectiveness of the submarine, the torpedo, and the mine
almost from the first days of World War [ was not anticipated.
Countéring each became an all-consuming task for both sides for the
entire war. In the almost 90 years since the Armistice, means 1o
counter the submarine and the two weapons continues to confound
those involved,

A kind of consensus regarding the lack of preparation or anticipa-
tion of the submarine’s guerre de course, the mine, and torpedo in
some instances was based on the lack of fiscal resources in peacetime
to mect the requirements of the military. Inthe case of Great Britain,
attention to preparing for effensive high seas battleship or drend-
nought encounter seems to have precluded adequate support for
plternative weapons like the mine and 1orpedo. Throughout the war,
the inexpensive mine inhibited battleship maneuvers or even putting
to sea in some instances. ™

Historical evidence shows that sea mines, depth charges and
submarines &l some point in their introduction received slow
acceptance as they were perceived as being & weapon for nations with
small or inferior navies. In the 19" century, acceptance of steam
versus sail in the United States Navy was not unanimeus.

Dwring most of the first hall of the 20™ eentury, the concentration
on capital-ship construction with the attendant cost and crew size was
often steep competition for small ship needs and atiention to new
naval technologies. In retrospect, smill-specialized ships for convoys,
mining and counlermining were frequently lacking. However, the role
of mincs in World War I1, the Korean War, the Vietnam War, and the
Iraq Wars have each bronght careful attention to sea mines and their
defensive and ofTensive roles as the weapons that wail.

Endnotes

12, wwrwpaw

X1, Ferguson, op. eflr, p. [T0L

24, The Avalon Progect, Source . Shindler and . Toman, Fre Lows of Armesd
, Martinus NihjodT Publisher, 1988, p, B04-807,

25. Len Deighion, Bload. Tears, and Folly: Aa Olyective Look ot Workd War I,

Harper Collins Publishers, 1993, p. 13,

26, Philip B. Alger USH, (translstion from Le Yecht) The Employment of

Subsmarine Mines in Future Wars, Noval Institule Proceedings, September 1908,
Valume 34 Mo, 3, p. 1040,

L O —
FAMUARY 2006



27, Richard Alexander Houpgh, Tie Greal War af Sea, Oxford University Press,
WY, 1582 p. 48.

28 [hid, p. 264,

2%, Philip K. Lundeberg Undersca Warfare and Alled Strategy in World War |
Pari 1: 150615918, Kepnint from The Smithsoman Joumnal of History, Volame |,
Mo, 3. Autwmn 1966, p. 87,

30. Hough, op. oir., p. 155,

31, ebaat.ne

ki X Wl

33, Willemn Hackman, Seek amd Sirike, Her Majesty™s Prmting Difice, London,
1984, p. 10, 12,

34, David A. Mogris LCDR, U5 Mavy, The Mine Cyebet History, Indications, and
Fulure,

hitpfwew glohalsecurity orpimilicsry/hibearyrepon T 99 Y Morrk kim),

35, Hup:fwww geocitics. com/fon tikden/isboats himl,

36, Lundeberg. op. oif., p. 64,

AR, Feuer, The ULE My in WP I Combar ol Sev @nad in ihe Air, Pracger,
Wesiport, CT, 1999, p. 16

37. Pl Gi. Halpern, a Navol History of World War I, Naval Instifuie Press,
Annapalis, MD 1994, p. 439,

38, Ihid. p. 840,

39, Correlll Barmenl, Eagage tie Envry mare Clesely: the Rogul Mavy in the Secomd
Warld War, Moniod., Mew Yorl, 1991, p. 1.

40, Lundeberg, e, ol p, 67,

41, Hough, ap. dit, p 264,

42, Hitpawvew exwar, ofp Him/B000Pap)2 him

43, Mosmis, ap. it p. 7.

44, Grogory K. Hartman, Weapeni thad Wait: Aime WWanfre in the U8 Novy,
Anapolis, MD., Naval Institule Press, 1978, p, 15

4%, Hough, ap. Cit., p. 5, 62.

[ e S
IANUARY 2006



e !Ellﬂﬁl IHE REVIEW

SUBMARINE NEWS FROM AROQUND THE WORLD

Reprinted with permission from AMI HOT NEWS, an
internet  publication AMI [nternational, PO Box 30,
Bremerton, Washingron, 98337,

From the Ocrober 2003
INDHA
Scorpene Deal Done

Dn 06 October 2005, Armaris and the Indian Government signed
a construction contract for the procurement of six Scorpene class
submarines. This follows an 08 September Indian Government
announcement that the purchase had been formally approved. The
transachion valued at USEL.BB involves the construction of six
submarines at India's Mazagon Dock Lid (MDL). The approval
follows delays that began following the MNovember 2002
snnouncement that the Scorpene design had been chosen.

Construction will probably begin on the first unit by mid-2006
with commissioning expected by 2010, Units two through six will
probably begin at ene-year intervals with the sixth unit of the batch
being commissioned by 2015.

In a related story, on 07 October 2005, the Indian Mimstry of
Defense awarded Matra BAE Dynamics Alenia (MBDA) a contract
{undetermined amount) for the submarine launched SM-39 Exocet
anti-ship missile (ASM). The SM-39s are being procured for the six
Scorpene class submarines.

Navy To Lease Two Russian Akula Class Submarines

In late Ociober 20035, AMI received information that the Indian
Navy would lease two Akula class submarines from Russia beginning
in 2008. This information follows Movember 2004 reports that the
sea service was on the brink of an agreement with Russia concerning
the Akula T submarine RYS, which was started in 2003 for the
Russian Movy but never completed,

Since the Indians would not receive the submarines until 2008,
one of the units could in fact be the RYS and the second vessel could
originate from Russian inventory. The Russian Navy, which rarely
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goes 1o sea, will probably be willing 1o lease one of their own hulls
to the Indian MNavy since it will probably be betier maintained by
India rather than sitting pier side in Russia.

India has been in negotiations with Russia for nuclear-powered
submarines since 2004 in an attempt to lease several vessels for
training. India is attempting 1o maintain a professional group of
nuclear trained personnel for the Advanced Technology Vessel
(ATV) {Indian nuclear submaring), which s hoped 1o enter service
sometime after 201 1.

VENEZUELA
In The Market For Submarines

Press reporting in early October 2005 indicates thot the Venezue-
lan Mavy continues 1o explore its option for three new submarines.
The laiest naval plan (Maval Medium Term Plan of 2005) indicatcs
that the sea service is in need of al least three submarines to replace
the two Sabalo (Type 209) cluss, of which both units are undergeing
a modermization effort in Porto Cabello.

The laiest naval plan is very aggressive and ocutlines the
acquisition of over 100 vessels including an aircraft carrier, subma-
rines, corvettes, offshore patrol vessels (OPVs), landing craft,
amphibious support ships, suxiliaries, patrol craft and naval aircraft.
The corvette, OPV and naval aircrall requirements are expected to be
met by a US51.68B Vencruelen/Spanish Government deal in which
the Venezuelan Navy/Coast Guard will receive four corvettes, four
OFVs and 12 C-235 aircrafl.

Theaircrafi carrier (completely unrealistic by AMI's assessment),
submarines, suxilianes and amphibious ships are in various stages of
discussion. In regards to the submarine scquisition, it is known that
the Vencruelan Mavy is already considering the German Type
2127214 and the French/Spanish Scorpene. Reporting now indicates
that the Russian Amur design is also on the table and is being
seriously considered, AMI believes that the inclusion of a Russian-
built submaring is probably for political purposes only. The Venczue-
lan Mavy currently operates German bullt submarines and just
completed o deal with Spain for the acquisition of surface vessels and
aircraft. It seems that Venezuela would continue with the procure-
ment of either German or Spanish-buill submarines.
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Maore than likely President Hugo Chavez, who is vehemently anti-
US, is probably stoking the political flames by considering the
procurement of weapons from Russia inchiding submiarines as well
s amphibious and landing crafl.

The current submarine acquisition plan calls for all three subma-
rines to be in service by 2010, However, it will be difficull o meet
this schedule considering the sea service has yet to make a decision
on the design or how to finance the program. In addition, with the
modemization and extended service life of the Sabalo class, the Navy
will mow have more time before 1t has 1o commil Lo 8 new construc-
tion submarine program indicating that the selection of design and
construction contract could be several yvears down the road before
any firm decisions are made. When a firm decision is finally made,
it 15 unlikely that Amur will be chosen, rather a8 European solution,

FRANCE
Hike in 2006 Defense Budget, Naval Programs Funded

According o an announcement on 26 September 2005 from
French Defense Minister Michele Allim-Marie, the defense budget
for 2006 will see an increase of 3.4% bringing it 1o €37.6B (US
$45.1B) excluding pensions. This increase in the overall budget
transiates to @ naval acquisition budget incresse of E500M
{USS601.4M) bringing it to US$4.8B for the year.

Increasing the Navy's portion of defense spending will enable the
seq service 1o continue to fund all its major projects throughout the
2006 fiscal year. These projects include:

e PAZ aircraft camrier - €926M (US51.18B)

M51 sub-launched nuclear missile - €793M (LUSS954.4M)
Rafael fighter aircraft - €752M (USS905.1M)

Scalp naval cruise missile - €552M (LUSS664.3M)

Le Triomphant class SSBN - €362M (US5435.7M)

Syracuse [Tl communications satellite - ©245M (LUIS5294.8M)
ASMPA guided missile - €218M (LIS5262.3M)

Barracoda class SSN - €188 M (USS226.2M)

With the increase in the procurement budget for 2006, as well as
a recent £127.5M (USS154. 1 M) contract with DCN Services Brest
for through-life support services for Brest based warships, it appears
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that the French Navy will sec their fleet well supporied and
modemized in the coming years.

GCERMANY
On 19 October 2005, the German Type 212 submarines U3 1 and
Li32 were commissioned into the German Mavy,

Erom the November 2003 lssue
GERMANY
Naval Plans Moving Forward

As of late November 2005, it appears that Germany is still
planning to move forward with its modernization effort in order 10
replace existing ships as well as support the nations shipbuilding
indusiry. The lollowing programs are currently planned to be funded
or started beginning in 2006:
® A third Berlin class Combat Group Support Ship (EGY) to

supplement the two already in commission.

& Two additional Type 212A submarines to supplement the four
units that are already in commission or under construction.

® Four Type 125 class Stobilization Vessels.

® The initial units of up 1o 30 NH-90 ASW and SAR helicopters
designated for the German Navy.

Programs that may begin in the near term {2006 through 2008) are
a result of several courses of action since 2002 including steps to
realign the armed forces into a smaller force while at the same time
trying to mainiain core competencies within the defense industry,
specifically the naval shipbuilding indusiry. Major cutbacks an-
nounced since 2002 include reduction ofthe K-130 corvette program
from fifteen to five units, the Type 125 stabilization vessel from eight
units to four, the Type 212A submorine program from eight to six
units and the cancellation of the Amphibious Transport Ship (LPD -
EtrUS) program.

At the same time, the Minister of Defense ook some positive
steps and modified several procurement programs in order (o shore
up domestic orders for the German shipbuilding industry. These
changes include:
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® Move two additional units of the Type 212A submarines {units
five and six) 1o the left to immedistely follow the first four units
in 2006 {could be delayed) with the two Israeli Dolphin class
being constructed first.

The fifth and sixth units of the Type 212A could also begin
construction by late 2006 or carly 2007 in order to keep o steady
work flow at HDW, which will commission the fourth Type 212A in
fmte 2006, It must be noled that the 22 MNovember decision by
outlgoing Thancellor Gerhard Schroeder to sell rwo additional
Dolphin cless submarines 1o Isroel could affect this program.
Germany is expected Lo contribute US$452. 1M 10 the program from
an undetermined Ministry {could be Mimstry of Defense), which may
or may not effect the funding for the Type 212A. Additionally, ifthe
Israzli Dolphins begin construction by 2006, this could delay the stan
of the German Type 212As by several yvears.

SINGAPORE
Swedish Submarine Procorement Now Firm

On 06 November 2005, the Singapore Minisiry of Defense
(MINDEF) officmlly accepted the offer o procure two Vasierzotland
{A17) class submarines from Sweden for USS128.3M. This follows
Seplember 2005 press reporting that indicated the Republic of
Singapore Navy (R5N) made the decision to procure Sweden's final
twio Vastergotland (A 17) class submarines. Commissioned in the late
19805, the last two units of the class { Vastergotland and Heisingland)
will be decommissioned by 2006 in order to meet the reduced
Submarine Force level prescnbed in Sweden's Delense Resolution
of 2004,

The transfer agreement between the Singapore MINDEF and
Kockums of Sweden calls for the transler of both units by 2000 wih
Kockums conducting a modemization packnge prior (o transfer. The
package will include modemization and conversion for tropical
waters, a logistics package and training for the crews; very similar to
the iransfer package for the four uniis ofthe Sjoormen class that were
transferred 1o Singapore from 1997 through 2001,

The RSN plans on replacing two of the Sjoormens (Challenger
class - first commissioned in 196%9) with two Vastergoetlands {com-
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missioned in 1987-88) in order to maintain a four-submarine fleet.
The procurement also deepens Singapore”s ties with Sweden and
improves the chances for a vieble Viking project in the fuure.

ISRAEL
Submarine Procurement Approved By Germany

In late November 2005, press reporting indicated that Germany
had agreed to sell two additional Dolphin class (Type 800) subma-
rines to Israel. The €1.1TB(USI.37B) deal was approved by
outgoing Chancellor Gerhard Schroeder, who departed office on 22
Movember 2005, At least one third of the total price (USS452. 1 M)
will be paid for by the German Government.

The ngreement was formalized on 28 November 20035, A construc-
tion contract will probably be in place by early 2006 with construc-
tion beginning at ThyssenKrupp Marine’s HDW Shipyard in Kiel by
the close of 2006,

Repons also indicate that the two submarines will be powered by
n Siemens™HDW PEM AIP luel cellbatiery propulsion plant but will
retain o conventional diesel-electiric propulsion system to charge
baiteries that can support high-speed operations, while the added ATP
capability can recharge the batieries and support extended low-specd
operations. The first three Dolphins purchased by lsrael were
powered by an all diesel-electric propulsion system.

With construction beginning by the close of 2006, both units will
probably be delivered and commissioned inlo the Israeli Navy by
2012,

SOUTH AFRICA

O 03 November 2005, the first South African Navy Type 209,
5101, was commissioned in Germany. S101 is scheduled 1o armive in
South Africa in late March 2006, following training in the Baltic Sca.
Two additinnal units of the clasz are under construction at HDW in
Germany 1l



THESUNL ANEST BEVITW

DISCUSSION
COMMENTARY ON
“NAVAL ARCHITECTURAL ASPECTS OF AMERICAN
NUCLEAR SUBMARINES® DESIGN™

by Mr. Mark Henry

Mr. Henry is a Leogue member and is Treasurer of the
Capitol Chapter. He is a naval architect and retired from
the Naval Sea Systems Command in 1999 after 35 years of
working fn early stage submarine design and submarine-
refated RED mamagement, Hix last position was as Heod of
Submarine Prefiminary Design and as Principal Naval
Architect for the VIRGINIA Class.

the July 2005 issue of THE SUBMARINE REVIEW
touched on & number of topics worthy ol a reply.

D r. Georpe Sviatov's interesting and stimulating article in

Chiefl Designers

Dr. Sviatov soems to believe that the LS Wavy keeps the names of
the Chief Designers of its submarines secrel. Well, George, it's not
that the names are secret; i's just that we don’ know whao the Chiel
Designers are either. The way the US Mavy does submarine design
there really isn't anyone who can be given that title. For example,
let’s look al who was involved in the VIRGINIA Closs design.

The Centurion Study Group was established in 1990 to develop
notional characteristics for a new attack submarine to possibly
replace the SEAWOLF class, Incarly 1991, NAVSEA began low-key
concepl design effons to determine what son of submarine (large or
small, how capable, and ai what approximate cost) would result from
these characteristics. The initinl desfgn feam included a Ship Design
Manager plus the Branch Head and several naval architects from the
Submarine Preliminary Design Branch.

Some time later, after considerable dinlog between OPNAY and
NAVSEA, many dozens of Mew Attlack Submarine (NS5N) concepl
design studics had been completed by NAVSEA's Submarnine
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Preliminary Design Branch and similar design groups at the two
submanne shipyards, Electric Boat Division {EB) and Newport News
Shipbuilding Company (NNS). Eventually, the New Anack Subma-
rine Program Office was established under a Program Manager.
Among many others on his staff, a Technical Director oversaw the
ship and ship system design and MNSSM-related RE&D and a Ship
Design Manager oversaw ship-related design efforis. Another Design
Manager directed the design of the combat system while the design
of the propulsion plant was directed by NAVSEA 08, with most of
the related propulsion plant design work performed by EB.

The Submaring Preliminary Design Branch moved into NSSN
Program Office spaces to directly support the NSSN program and the
Branch Head was given the additional title of Principal Maval
Architect. Further NSSN concept design studies were conducted by
NAVSEA and the two shipyards until, in 1994, the basic design of
the ship was well established. With earlp-stage design completed,
the Submarine Preliminary Design Branch returned to its own ofTices
where it both supported the NSSN Program and began looking to the
future. Further VIRGINLA Class design, through detailed ship design,
was performed by EB and, currently, VIRGINLA class submarines are
being built by EB and WNS in a teaming arrangement utilizing very
large integrated modules,

So, George, who was the Chiel Designer? Mot the Principal Naval
Archilect. While he was chiefof the naval architectural efTorts during
the early-stage design period, he had limited influence on ship
operational requirements and the design of the many systems that
made up the submarine. [t wasn't the Ship Design Manager, Techni-
cal Director, or Program Manager cither. While each, in turn, was
chigf of a broader span of activities, each was further removed from
design and none had very much direct influence on the selection of
opérational charmcteristics. IMthis doesn 't make identifying a specific
individial Chiel Designer difficult, note that some of these manape-
rial positions were held by more than one individual during the time
period described.

The simation for SEAWOLF was somewhat similar to that
described for VIRGINIA, In this case, however, there was Jess
shipyard involvement in concept development but considerable
invalvement by both shipyvards in the preliminary design and contract
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desipn phases, Detailed ship design was performed by Newport News
Shipbuilding utilizing a propulsion plant design developed by
Electric Boal under the direction of NAVSEA 0B, While the
submarines were built by Electric Boat, the renamed Northrop
Grumman Newport News (NONN) remains the lead design yard for
the SEAWOLF Class.

“Prototype™ for the VIRGINIA Class

Dr. Svialov wrole, “the Navy decided to take as a prototype not
the SEAWOLF but the Improved LOS AMGELES class 85N .., "
With respect 1o torpedo tubce and vertical missile launcher architec-
ture and number of weapons, it certainly is true that VIRGINIA is
similar to foter LOS ANGELES Class submorines. However, the
VIRGINIA design started with the proverbial “clean sheet of paper.”™
In fact, there were many clean sheets of paper involved since, during
the carly-stage design phase, more than one hundred attack subma-
rine concepls (baseline designs and multiple varianis thereon) were
designed and evalusted. Besides many based on a new propulsion
plant {with the S9G nuglear reactor), concepts based on the existing
LOS ANGELES, SEAWOLF, and OHIO propulsion plants were also
designed and evaluated. And, to be sure that modthing was missed, a
number of AIP and dicsel-powered concepis were also designed and
evaluated. Because of the types of questions that were being received
from the senior lcadership, it was deemed necessary to develop all of
these concepts and to conduct cost and operational effectiveness
analyses (COEA) for each of them.

Sa, while VIRGINIA and later LOS ANGELES Class submarines
do have a similar weapon and launcher arrangemend, this confipura-
tion was not an fnpud 1o the NSSN design and many of the details are
different. In fact, the carlicst NSSN concepts, smaller and less
effective than VIRGINIA, did not have this architecture.

Improved SEAWOLF concept

Dr. Svintov's proposed Improved SEAWOLF variant with 28
VLS tubes and 42 sdditionnl internal weapon stowage positions
would cenainly be a very polent attack submarine. However, his
statement that one Improved SEAWOLF equals three VIRGINIAS is
only true from the point of view of firepawer and not for other
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performance altributes.

The proposed modification (2n additional 375 tons of displace-
ment) needed 1o increase SEAWOLF s weapon capacity to a total of
120 is Dr. Svintov's rough estimale based on his considerable
experience in submarine design; no design work or calculations were
performed, Based on my own experience, such an increase in
firepower would entail adding, ar feas:, twice the proposed displace-
ment incrense, Meverthebess, | understond D, Svintov's posilion to
be that his Improved SEAWOLF would be highly desirable even if
the necessary displacement increase was substantinlly more than his
estimate, OF course, the achal ship size increaze can only be
determined by doing the maval grchiteciure, i.e., developing a ship
arrangement and then performing the velumeirie, weight, and ship
balance caleulations, (See A Brief Lesson on Submaring Design™
elsewhere in this issue of The Submarine Review,

Dr. Sviatov recommends that his Improved SSN21 concept be
considiered for the US Navy's submarine of the future and, in fact,
this probably will happei! As in the past, studies for a luture atlack
submarine for the US Navy are highly likely to include a wide variety
of submarine concepls, including some based on SEAWOLF.
Whether the future S5N resembles SEAWOLF (in any lorm) i less
easy 10 predict. At this time, [ would predict nol, but the answer
depends on o future world situation that my crystal ball cannot
discern—and that is exacily why highly-capable, multi-mission attock
submarines are the platforms of choice.

Measures of quality

In his discussion of allermative submarine designs, Dr. Svialov
utilizes rons of ship displacement per carried weapen as o measure
of design quality. While this may be a reasonable measure for ships
that are otherwise equivalent in their multitude of charactenistics, it
is not appropriate for grading very different designs. The objective is
to provide the Fleet with an adequale number of effective yet
alTordable submarines, not to send the greatest number of weapons
to sea. 1t should be noted that some curment, very imporiant submarine
missions do not require any fircpower.

A submanne ol VIRGINIA®s size could be designed 1o camy
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many more weapons than VIRGINIA can currently accommodaie and
it would have a more favorable tons of ship displacement per carried
weapon ratio. However, fo pol more weapons in, something has (o
come ouf and the resuliant loss of other capabilities (e.p., speed,
stealth, combat systems) would lead to a very undesirable platform.
Alternatively, through the development ofadvanced technologies, the
size of various ship systems might be reduced thus providing more
space for other functions (such as more weapons) in a given sized
ship or, perhaps, reducing ship size. A proper balance of capabilities
and cost is the poal to be achicved.

Bigger is better?

This has probably been argued since the first naval vessels were
conceived — probably including biremes versus mremes. Absolutely
speaking, it can certainly be said that “bigger is more™ and, also, that
"bigness™ sometimes has its own detriments. Generally speaking,
higger {5 better when it comes to the performance of multi-mission
altack submarines. OF course, when cost is entered into the equation,
“better” iakes on o whole new meaning where bigger and better may
be unaffordable.

In conclusion, 1 thank Dr. Sviatov for his recent (and past) articles
on submarine design. | hope that he will continue his writing.l
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A FURTHER COMMENT ON COLD WAR SUBMARINES

by Norman Polmar and Kenneth J. Moore

fron grip, reveals a failure to understand the context of

Cold War Submarines. Indeed, at times it is difficult 1o
understand §f he fakes issue with the authors® views or with the
authors’ reporting of Soviet views.

His comments can best be addressed on the basis of four points:
|. Admiral Rickover: His influence on submarine design, especially
after loss of THRESHER (55N 593) in 1963 was not subtle, We
sugpest a reading of Rickover's public and uncensored testimony
before key congressional commiltees; inlerviews with members of
the LS. submarine community who worked with (and against) him;
and discussions with his supervisors—Secretarics of the Navy, Chiefs
of Maval Operations, Commanders of the Bureau of Ships and Naval
Sea Systems Commands, 1o undersiand his influence on submarine
design. We did so in researching this book,

The conclusion, which has been stated in several articles by
submarine designers in the Naval Institule Proceedings, is that our
discussion of Rickover's role in U.S, submarine design is right on.

Yes, Rickover Joxt several baitles; at times he was convinced by
logic to change his views, as in the issue of single-versus-twin screw
issue for SSNs. But he won the vast majority of his battles, and his
victories did have benefits, among them the unmatched safety record
of the U.S. Navy's nuclear propulsion program.

Mr. Friedman's commentary, using such provocative lerms as

2. Soviet design competition. The competition among the Soviel
submanne design bureaus was {(and is) relenthess. Mr. Friedman is
incorrect when he makes simplistic assignmenss of submarine types
to the buréaus, such as S5BN and 55K submarines to Rubin. Witha
more careful reading of the book, he would have learned that the
Rubin design bureau was not relegated only to SSBNs and S5Ks, but
the bureau also designed the attack submarine KOMSOMOLETS
(Project 685) and several S50GNs, among them the Oscar (Project
949). He would have lenmed that Malachite, beyvond designing the
later attack submarines, also produced 55BN ond SS5GN designs
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{Prajects 639, 679, 687, among others). Mr. Friedman would find it
very instructive in this regard to visit the design model archives of the
submarine burcaus in S1. Petersburg and Nizhny Novgorod.

Many of the other types of submarines designed and proposed by
the Rubin, Malachite, and Lazurit buresus are discussed and
illustrated in Cold War Submarines. There certainly was and still is
design competition among the remaining bureaus.

3. Soviet worpedoes. With respect to torpedoes, Mr. Friedman is
critical of the Soviet practices, and not of our book. He admonishes
the USSR for having developed and employed so many types of
torpedoes while the U.S. Novy has successively concentrated on the
Mk 37 and then the Mk 48 (with serial improvements). He would do
well 1o look into the problems with those 1orpedoes; for example,
there were difficulties in firing 3 two-torpedo safve with the Mk 48,
and that torpedo’s performance wos faulty under ice. There were
many other problems that cannot be discussed in this forum.

During the long career of the Mk 48 there have been several
efforts to develop other torpedoes, especially an anti-surface ship
weapon and the current haif-fength Mk 48 as U.S, naval leaders
realized the value of multiple weapons, The Sovict torpedo
inventory —coupled with a greater number of launch tubes than found
in U5, submarines-—gave them fexibility and redundancy, which,
in their view, were valuable attributes. Also, Soviet forces were
trained and armed for nuclear war at sea—something abhorred by the
U.5. Mavy. Accordingly, nuclear torpedoes, including the remarkable,
200-knot VA-111 Shkval, added 1o the number of types and capabili-
ties of torpedoes carmied in Soviet submarines.

At ene point the U.S. Navy must have felt the same way, deploy-
ing S5Ns with combinations of Mk 485, Mk 45 ASTOR iorpedoes,
Harpoon missiles, SUBROCs, anti-ship and land-attack versions of
the Tomahawk, and even mines, thus creating the same loadowl
problems that Mr. Friedman dislikes.

Finally, Mr. Friedman's attempt to relate the number of torpede
types to the loss of the KURSK is bevond any logic, Submarines of
mast nations have had major torpedo problems. Afier circular-
running torpedoces sank two U.S. submarines in World War [l should
the U.5. Navy have immediately discarded the Mk 14 torpedo?
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4. Sources. Mr. Friedman criticizes Cold War Submarines for not
using the large number of Russian magazine articles on submarine
programs that have been published during the past decade. A careful
reading of our book's 48 pages of notes and bibliography will identify
many of those books and articles,

But many of the articles that Mr. Friedman praises appear to have
the same sources, and even the same errors—some officially sanc-
tioned. Rather, our primary sources were the Soviet submarine
designers and scienlists, whom we interviewed al considerable
length, and their principal assistants. The men and women whom we
interviewed—many never before having had discussions with
Americans—were able to cite (and in some cases provide copies of)
their personal papers and official reports to help our research, making
Cold War Submarines a unique treatment of U.S. and Soviet
submarine design and construction.

Beyond the design bureaus, we also held discussions with officials
al several related research institutes and at & major shipyard,

Rather than Mr. Friedman's convoluted views on Cold War
Submarines, we prefer the following appraisal by Vice Admiral
George Sterner, a submariner and former Commander, Naval Sea
Systems Command, who concluded his review in the Naval Institute

Proceedings with:

Cold War Submarines has a special appeal to those
dedicaled operators who manned the submarines in the Cold
War. The evolution of Soviet submarine tactics and the
political context that motivated their leadership are fascinai-
ing. The evolution of the Soviel submarine documenied in the
authors’ easy style with pictures and detailed elevation views
of each submarine design will interest professionals and
novices alike. Most fascinating, however, are the accounts of
the people who actually led the race for undersea supremacy
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LETTERS
TRANSIT AGILITY - 1900 STYLE

Contmander Waimwright 's letier dated Januwary 8, 1801
tar the Chief of the Bureau of Navigation which appeared in
the Apvil 20035 ixswe of the Submarine Review provider a
glimpse of early sitwmarine operalions. Please nole that
wwlen this letter was weitten our Submarine Force was about
three months old and consisted of one sibmarine-USS
HOLLAND,

The first three paragraphs of Commander Wainwright's letier
shed light on USS HOLLAND’s role as a school boat. Paragraph 4
refers to an operation with quite a dilTerent purpose.

During the year 1900 HOLLAND V] came to Washington from
Mew York, demonstrated operational capability, and was acquired by
Congress for a reluctant Mavy, In its enthusiasm Congress ordered a
second HOLLAND V1, then six more submannes of an improved
design. Meanwhile HOLLAND VI manned by ils new Navy crew
participated in a fleet exercise off Newport, Rhode Island gaining
much attention from the national press for sidling up to an anchored
battleship at night. announcing its presence, and constructively
sinking the battleship. Some Congressmen, a few far-sighted naval
officers and stockholders in the HOLLAND Torpedo Boat co. ware
delighted. A number of senior naval officers were less pleased by the
gxploits of the little submarine. They had struggled over many years
to modemize our obsolescent Navy by replacing wooden sailing ships
left over from the Civil War with sleek steel steam-powered cruisers
and patrol vessels. Money for new construction ships was hard o
come by, and they resented its diversion 1o submarines, which were
considered little more than loys. Further, they cormectly noted that the
submarine boat alwoys was towed during transits between ports,
raising doubts about HOLLAND s self-sufficiency.

S0 it was not o surprise to L. Caldwell to receive orders to take
LSS HOLLAND 10 the Norfolk Mavy Yard and return under its own
power. USS STANDISH was assigned as escont for the trip.
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Lt. Caldwells' comments on the voyage appear in two letters he
wrole to his mother-one before the trip and one after. In o letter daied
29 December, 1900 he wrote: “There is 2 numor about that we are o
be ordered to make a trip to Norfolk and retum to satisfy the
suthonties as o our ability 1o run long distances. | should like the trip
very mach if the weather is not too cold.™

While at the Norfolk Mavy Yard he wrote a letter home dated 20
January, 1901 in which he said:

“My trip down here was a decidedly hard one for me bul was lo
my mind a success, which made wp for my hardship. We left
Annapolis at one o'clock in the aftemnoon, and ran all that night, so
that | got no sleep for thiny-six hours, and was wet through maost of
that time. The following night we anchored, and arrived here on
Thursday. Fortunately | suffered no ill effects from my repeated
drenching with spray, although it was very cold. Going back T expect
to take it more easily. We have been waiting here all this time to get
imto the drydock, which we did on Friday, [ expect to get out of dock
tomarmow and away 1o Annapolis on that or the following day.”

What else can you find in Captain Styer's files?

Cheers,

H.H. Caldwell
Box 283
Sagamore, MA 02561
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BOOK REVIEWS
SOME RECENT SUBMARINE BOOKS

by Captain James C. Hay, USN{Ret)

everal books have been published in the past year, and one will

be published shorily, which will be of infercst to League

members. They range in history from ihe Americon Revolution
through the 20™ century, including World War 11 and its aftermath,
to present day Chicago-yes Chicago.

Starting with the Revolulion, Scholastic, Inc., of New York will
publish in March of 2006 a small book entitled Bushnell's
Submarine: The Best Kept Secret of the American Revolution, by
Arthur 5, Lefkowitz. It is aimed at the 9 to 12 year old age group and
looks io be 3 usefisl way 1o introduce kids and prandkids 1o the
beginnings of the wonderful world of submarining. The advance
sheet provided by the publisher describes the book and its author in
o concise three paragraphs:

“This is the thrilling. and largely unknown, story of the
invention of the world’s first submarine and how 1t was used
in the Continental Army's desperate attempt to hold onto New
York City in 1776, Yankee tinkerer David Bushnell, the nearly
forgotten genius, christened his invention “The Tunle,” and in
the Turtle's first, and only, military exploit, it bravely at-
iempted (o sink the Magship of the British Neet in the middle
of Mew York Harbor,

Making liberal use of journals, diarics, maps and eyewit-
ness accounts, one of American history's most exciting events
comes alive in great historical detail. We see how the innova-
tion of this one individual, along with the encouragement of
such luminaries as Thomas JefTerson, George Washington, and
Benjamin Franklin, epitomized the ingenuity and potential of
the new nation.

Arhur Lefkowitz is an independent rescarcher and the
auther of George Washington's Indispensable Men and The
Long Retreat, which was just named the best book about the
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American Revolution in 2003 by the American Revolution
Round Table,”

Omn a more familiar plane, but in keeping with the Connecticut
roots of the modemn Submarine Force, Dave Bishop has put together
an enjoyable pictorial history of the SubBase on the Thames,
appropriately entitled Naval Submarine Base New London. Published
in 2005 by Arcadia of Charleston, Chicage, Portsmouth and San
Francisco as part of their Images of America series, Dave's book
(ISBN 0-7385-3808-6) covers the history of the Base from fis
beginnings just after the Civil War up to the present day. Having had
some personal experience with SubBase, NLON during which 1 had
the opportunity to leam a little about the history in order 1o think
creatively about its future, | can attest that Dave Bishop has done an
outstanding job of illustrated biography of a difficult subject.

Over the past year we witnessed, in the BRAC process, several
opinions put forth obout the utility of the Base and its current value
a3 “n center of submarine excellence™, The current state of focilities
did not just happen; they evolved and will continue to evolve to best
fit the needs of the evolving and improving Submarine Force. Dave
has produced for publication far more photographic evidence of that
evolution than | saw during any of my seven tours there (four
submarines, iwo schools and command of the Base). | can atest io
the value of this book and heantily recommend it 10 all with an
interest in the past, and future, of the U.S. Submarine Force.

A personal memoir by an officer with long sea experience,
including war patrols, can be counted upon (o provide lots of sea
stories, plenty of lessons leamed and many familiar names as young
officers but who were much older and more senior when | knew
them. Captain Herb Mandell has given us a full, s times poignant,
picture of his naval fife at sca and ashore from the Naval Academy
in the thirties 10 his retirement in the early sixties. His book Subma-
rine Captain and Command at Sea, published by Collage Books of
Naples, Florida in Sepiember of 2005 is a warm, very personal
history of the mid-twentieth century as seen by an officer who was in
ihe middle of it all.

Caplain Larry Wigley is a retired submarine skipper who has
given us a novel in the could-it-happen-here genre. His novel Mission
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Complete has been published by Publish Amenca. The book is
Miction but is 100 close 10 possible for us 10 pass on commenting.
Larry has provided us with the following precis:

The world's moat sophisticated nuclear attsck submarnine,
LSS JACKFISH (S5N 945), returned 1o its homeport, Groton,
Connecticul, ten days before Christmas.

Oin the evening of twenly December, Commander Bruce
Stewart, the commanding oflice of JACKFISH, meets in a
highly classified conference with high military and civilian
persons, At the meeting, it was revealed that an ultimatum was
delivered to the President of the United States from a So-
viet'Cuban lerrorist group demanding a ransom of billions of
dollars and the disarmament of the United States strategic
nusclear weapons arsenal.

The uliimatum would be met or the terrorist would launch
nuclear cruise missiles from the US nuclear attack submarine
TIGERFISH at exactly midnight Christmas Eve and annihilate
the cities of Morfolk, Virginia, Washington, DC, New York,
and Groton, Connecticul.

TIGERFISH had been pirated while at anchor ofT Piraeus,
Greece, the victim of an expertly developed and exceptionally
well-executed plan by the integrated Soviet'Cuban team. The
submaring was stull operated by its American crew in bondage,
confined in movement by leg and arm shockles with severe
brutality and torture under the guns of the lermorist guards.

The options available to the President of the Unite States
is 1o conduct o nuclear preempiive first strike, to honor the
ultimatum, értodispatch Commander Stewarl and JACKFISH
io seek oul and sink TIGERFISH.

The President gambles at his best option-Stewart and the
JACKFISH.

Heavy seas and reduced visibility during the outbound leg
of the voyage from Groton, Connecticut, coupled with the
death ol o ship's diver while unfouling lobster pot locator lines
from the propeller shoft and an almost mission abort fire in the
ship, reduce significantly the already limited time available to
meet the deadline for completing the mission.
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The President had directed no one else in JACKFISH be
provided any details of the mission. The executive officer’s
friction and resentment toward the captain for not being
provided the details of the mission increase as the JACKFISH
gets closer to the mission arca and the worpedo shooting point
was approached.

‘Weapons are Inunched under potentially complex condi-
tions between the captain and the executive officer,

The loud explosion and breaking up noises heard by the
JACKFISH sonar operators in the direction of TIGERFISH
signify MISSION COMPLETE.”

The Chicago part of this recent book summary has to do with the
exhibit of the World War 11 U-Baat, U 505, which was captured at
sea and is now at the Museum of Science and Industry in Chicago.

On 4 June 1944 the German submanne U-505 became the
first man-of-war since the War of 1812 to be captured by the
LS. Navy in battle on the high seas. Attacked by the Ameri-
can hunter-killer force Task Group 22.3 off the coast of Wiest
Africa, the U-boat was forced to the surface afler a fierce
bombardment. Abandoned by the crew while partially afloat,
she was boarded by American sailors and secretly towed 1o
Bermude. Renamed USS NEMO, the submarine made a war
bond subscription tour of Atlantic and Gulf of Mexico ports
before docking at Portsmouth, New Hampshire, to mwait
scrapping in accordance with an Allied agreement regarding
postwar retention of operational enemy U-bosts. These events
are vividly described in the pages of this book along with the
story of how the U-505 became a major attraction at the world-
renowned Museum of Science and Industry in Chicago.

Author Jim Wise, a retired Navy Captain with several
books to hiz credit, tells how Admiral Dan Gallery, the
commander of Task Group 22.3, saved the boat and became a
major force in convincing the Navy Depariment not to scuttle
the submarine but to transfer the U-505's ownership 1o the
science muscum, where she would be put on display 1o
commemorale the thousands of Americans who had been lost
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at sea during World War 11 Wise chronicles the boat's
arduons joumney down the St Lawrence River and scross four
of the five Great Lakes to the shores of Lake Michigan for
restoration. He then offers 8 memorable description of the
staggering engincering feat that moved the sub overland 1o an
outdoor exhibil area a1 the museum, where she was opened 1o
ihe public in 1954, In 1989 the U-505 was designated o
Mational Historic Landmark.

By the tum of the 21" century, museum executives had

determined that nearly fifty years of exposure o the elements
and more thun 24 mallion visitors had taken their toll. They
raised millions of dollars 1o restore the U boat and 1o build a
temperaturc-controlled site four stories below ground. In
addition to ihe fully restored German submanine, the exhibit
area of “The New U-505 Experience™ also includes artifacts
and interactive stations 1o pive visitors a tasie of what it was
like for the crewmen in battle. This book showeases some two
hundred photographs, including some of the submarine’s new
homes while under construction.ll

(a0
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NAVAL SUBMARINE LEAGUE HONOR ROLL

BENEFACTORS FOR MORE THAN TWENTY YEARS
ADVANCED ACOUSTIC CONCEPTS, INC.
AMERICAN 3YSTEMS CORPORATION
BAE SYSTEMS (Rockville. MD)
BWX TECHNOLOGIES, INC.
EG&G TECHNICAL SERVICES. INC.
ELECTRIC BOAT CORPORATION
ELIZABETH 5. HOOPER FOUNDATION
GNB INDUSTRIAL POWER
KOLLMORGEN CORPORATION
LOCKHEED MARTIN CORMORATION
NORTHROP GRUMMAN CORPORATION - NEWPORT NEWS
NORTHROP GRUMMAN CORPORATION
- DCEANIC & NAVAL SYSTEMS
RAYTHEON COMPANY
SAlC
THE BOEING COMPANY
TREADWELL CORPORATION
ULTRA ELECTRONICS/OCEAN SYSTEMS, INC,

[ N
AETC INCORPORATED
AMADIS, INC.
AHTEOH CORPORATION-5EA SYSTEME DEFARTMENT
APPLIED MATHEMATICS, INC,
CORTANA CORPORATION
CUSTOM HYDRAULIC & MACHINE, INC,
DY HAMICS RESEARCH CORPORATION
GEMERAL DYNAMICS -A1S MARITIME DIGITAL SYSTEMS
HYBROACOUSTICS, INC.,
L-3 COMMUNICATIONS, DCEAN 5YSTEMS
MARINE MECHANICAL CORPORATION
RORTHROP GRUMMAN CORPORATION - MARINE SYSTEMS
FEROT 5YSTEMS
PLANMING SYSTEMS, INC.
RIX INDUSTRIES
ROLLS ROYCE NAVAL MARINE, INC.
SARGENT CONTROLS AND AEROSPACE
SONALYSTS, INC.
SYSTEMS PLANNING & ANALYSIS, INC.
VEHICLE CONTROL TECHROLOGIES, INC,
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BEMEF. FOR THAN FIV

AMERICAN SUPERCONDUCTOR CORTORATION

BURKE CONSORTILN, INC,

CURTISS-WRIGHT ELECTRO-MECHANICAL CORPORATION.ELECTRO.
MECHANICAL DIVISION

DRS POWER 5YSTEMS

COODRICH CORPORATION - EPP DNVISION

HAMILTON SUNDSTRAND SEA SYSTEMS

L-3 COMMUNICATIONS CORPORATION

MATERIALS SYSTEMS, [NC.

MCALEESE & ASSOCIATES, P. C,

OIL STATES INDUSTRIES/AEROSPACE PRODUCTS DMVISION

PROGENY SYSTEMS CORPORATION

SCOT FORGE COMPANY

555 CLUTCH COMPARY, INC.

ADDITIONAL BENEFACTORS
APPLIED PHYSICAL SCIENCES CORPORATION (Mew in 2005)
BURDESHAW ASSOCIATES, LTD. (Returmed in 30053
BUSINESS RESOURCES, INC.

DMEECTED TECHMNOLOGIES, INC.

DRESSER-RAND COMPANY

DURATEK, INC,

eMAGIN CORPORATION

FOSTER-MILLER, INC.

MARINE SONIC TECHNOLGGY, LTDL

MICROPORE, INC,

NAUTRONIX MARIPRD INC.

NEKTON RESEARCH, LLC (New in 2005)

NEXUS MEDIA, LTI,

NUCLEAR FUEL SERVICES, INC.

OCEANWORKS INTERNATIONAL, INC,

PFACIFIC FLEET SUBMARINE MEMORIAL ASSOCIATION, INC.
FINKERTON GOVERNMENT SERVICES

PRIME TECHNOLOGY. LLC

EADIAN MILPARTS

SUPERBOLT, INC.

WHITHEY, BRADLEY & BROWMN, INC.
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