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THE SUBMARINE REVIEW

EDITOR'S COMMENTS

April 2000 Centennial Issue

W

elcome to the new-look of your community's quarterly.
THE SUBMARINE REVIEW's new four-color cover
for this Centennial Issue is a special to help us celebrate
the l001h Anniversary of the establishment of the United States
Navy's Submarine Force. Also note the new treatment of page
headers and footers. We expect to continue to have a color cover
for all future issues; however, the design of those covers will
change from time to time, just to add a bit of spice co the written
word about submarines, submariners and other warriors in the
world of inner space.
The focus for this Centennial Issue is on the who we are. where
we are, and where we are going as we stand at this milestone and
look ahead. The near term years are, of course, the most important
to the future effectiveness of the U.S. submarine community, given
the current number of ships in the Force and the currently planned
building program. The first Feature of this issue speaks directly
toward that critical period. Admiral Bowman points us toward our
second century by referring to the most recent, and very authoritative, study by the Joint Chiefs of Staff on attack submarine force
levels and notes what has to be done to avoid going below those
requirement levels. He tells us we have in hand the design for the
ships needed for the near term and outlines for us the potential for
adapting that design to fit the needs of the time as uncertainty grows
the further into the future we look. There is enough information
in this one article to energize the entire community toward
getting the word out to the American people about what needs
to be done, and is needed now.
The second Feature is by Admiral Bill Smith, the League's
Chairman of the Board, and foresees a pivotal new role for modern
submarines as command ships for special operations projected
ashore. Consider the implications of the submarine as responsible
for and controlling the tactical operations of other forces . It gives
a much fuller meaning to forward deployment.
In addition, it is appropriate that two of America's foremost
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submariners are featured in this Centennial Issue. Rear Admiral
Mike Rindskopf has given us a personal remembrance of Admiral
Fred Warder on the occasion of Admiral Warder's passing.
Captain Ralph Enos has also done a retrospective of Admiral
Charles Lockwood, the World War II commander of submarines in
the Central Pacific. See if you agree with his ranking of VADM
Lockwood within the pantheon of submarine visionaries, heroes,
and giants.
Among the Articles of this issue there are many which address
the future of submarines in their employment, technology and
personnel training. Two topics which always need exposition
outside the submarine community are the need for submarines, or
their relevance, and the great potential available to submarines
through the foreseeable development of technology which will
permit step changes in submarines effectiveness. This combination
of relevance and potential is what is meant by the Revolution in
Military Affairs. This editor's prime recommendation for must
reading, however, is for the piece by Mr. Jim Gorman. It seems to
capture a certain sense of whal goes on within the people who make
up the Submarine Force and really make it whal it is today and has
been for the pasl century. By all means also look at Petty Officer
Keightley's Deck Log from the TOPEKA for the Millennium New
Year. And for a bit of humor after all the heavy reading we have
gone to the Royal Navy for one of their submarine sea stories.
Jim Hay
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FROM THE PRESIDENT

he primary focus of the League officers, NSL Board and the
Chapters over the last year has been the support of the U.S.
Submarine Force 1()()th Birthday and Centerutial Celebration.
Besides being on the web page the events have been mentioned in
almost every League mailing. Led by Hank Chiles and Dave
Cooper with great commiuees and some extraordinary smash-mouth
by the Shillings, McKinneys, Art Rawson of SubVets WWII, and
Jack Ensinger of USSVI, the plans are executing well. Further, the
full participation and enthusiasm of SubVets WWII and Submarine
Veterans Incorporated has been superb.
The commemorative stamps are out; the Smithsonian Exhibit is
in commission (a major feat accomplished under budget and more
rapidly than even experienced curators had expected) and the movie
11.51.l has been released.
The two symposia, NSL/APL classified symposium at APLJohns Hopkins and the NSL arutual, will occur in May and June.
The first is limited attendance due lO auditorium capacity and the
second is limited by dining capacity. Participation at both is
predicted to be very high, so we encourage all of you who can, to
register as soon as possible.
One article in this edition which is somewhat different but makes
the point of the indelible and positive impression submarine duty
has made and continues to make on the very large percentage of its
men is Ihe Submarine Environment by Jim Gorman. As usual
there are many very good articles in this edition, so I suggest you
ensure you do not slip by this one. About the middle of his article
Jim suggested that the Submarine Force develop a slogan which
could caprure the commitment, development, and accountability of
the submarine program. For about the last six months the League
has been in discussions with the Force with the hope of developing
such a slogan which denotes a continuity of professional progress
from entry into submarines, duty in submarines and then through
retirement (i.e., support of the Force through NSL). An expression
we are currently considering is "Submariners Qualify for Life".

T
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We would be interested in your comments.
It is with regret in this period of historical celebration, that over
the last quarter we Jost two of our highly recognized, larger-thanlife, WWII submarine heroes. Admiral Freddie Warder (CO
SEA WOLF from 1941 to 43 and COMSUBLANT Sept 57 to Jan
60) and for whom the NSL Warder award is named, died and was
buried at Arlington in February. Captain George Street, Medal of
Honor recipient as a result of his command of TIRANTE, was
buried at Arlington in March. Both were leaders by example
through vision, determination, knowledge, and dedication to their
men. Their support of the Submarine Force and people remained
strong long after they left the service .
We look forward to seeing as many of you as possible at one or
several of the events over the next few months.

Dan Cooper

u

NEW E-MAIL ADDRESS FOR NSL
As if 1 March 2000, NSL changed its E-mail
address to improve its communications support to
members and chapters. The new E-mail address
is: subleague@starpower.net.
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THE VIRGINIA CLASS SUBMARINE
The Right Ship for the Future
by ADM Skip Bowman, USN

T

oday, the Navy is facing the challenge of adjusting to the
post-Cold War world. Much of the current fleet was
designed and built during the last decades of the Cold War.
It is a tribute to the force planners of years gone by that their hard
work has proven itself flexible and effective enough to meet the
new set of challenges in a world no longer dominated by a struggle
between two superpowers.
Nevertheless, many of the assumptions that guided planners in
the past no longer apply . Two realities significantly affect the
emerging shape of the post-Cold War Navy. First, the Service's
focus is no longer on global war at sea, but rather on ensuring
America's access to key areas of the world and on affecting the
course of events ashore in those regions. Second, budgetary
constraints mean that every Navy asset must be cost effective as
well as operationally effective. In other words, every platform and
system must provide a wide range of capabilities to the nation, and
do so at a reasonable cost.
As a key part of the Navy, the Submarine Force is also striving
for the optimal balance between cost and capabilities. Nuclearpowered attack submarines (SSNs) in particular are already one of
the most cost-effective components in the U.S. arsenal. Because of
their stealth and survivability, their ability to carry out a wide range
of missions, and their low operating costs, attack submarines offer
American taxpayers a tremendous return on their investment. With
their unique combination of endurance, agility, firepower, and
stealth, U.S. attack submarines can project U.S. military power into
and from all maritime areas including areas denied to other naval
forces by military threats or diplomatic constraints.
Even with this proven cost-effectiveness, the Submarine Force
must still work to maintain its undersea dominance in the most
economical way possible. Somewhat surprisingly. we have found
that an up{rom investment in newer, less labor- and maintenance-
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intensive platforms and their systems will be required for longer
term force effectiveness. New submarines have lower operating
costs and increased design flexibility. two factors that reduce the
Navy's total cost of owners/Jip over the life of the class.
These are the types of advantages offered by the Navy's newest,
highly capable, and most affordable attack submarine the VIRGINIA (SSN 774) class. Built in sufficient numbers, Virginia class
submarines will form the backbone of tomorrow's undersea force.
enabling it to face near- and long-term operational challenges
effectively and affordably.

R.eritalizing the Force
The 1997 Quadrennial Defense Review stated that "contingent
on a reevaluation of peacetime overseas presence requirements.
submarines will be procured at a long-term rate of one-and-one-half
to two per year, consistent with a target force level of 50 attack
submarines." In March 1998, the Deputy Secretary of Defense
directed the Chairman of the Joint Chiefs of Staff (CJCS) to
conduct the reevaluation. The subsequent 1999 Chairman of the
Joint Chiefs of Staff Altack Submarine Study determined that the
Navy will need 68 attack submarines by the year 2015 to meet all
of the Commanders in Chief (CINCs) and national intelligence
community's highest operational and collection requirements.
Moreover, the CJCS report projected that a force level of fewer
than 55 attack submarines, just one less lhan lhe current fleet of 56,
would leave lhe Service with insufficient capability to "meet urgent
critical demands."
Just maintaining a force level of 55 attack submarines in the
current budgetary climate will be difficult. Seven Los Angeles
(SSN 688) class submarines are now scheduled for early inactivation (vice refueling) between 2002 and 2008. Early inactivation
was planned to meet lhe QDR level of 50. One way to maintain
force level in lhe near term is to refuel these seven submarines.
Another possibility is converting four Trident ballistic missile
submarines into platforms that can carry as many as 154 Tomahawk
land attack cruise missiles, as well as support large-scale Special
6
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Operations Forces insertion. Just one of these guided missile
submarines (SSGNs) would carry the equivalent of an entire battle
group's Tomahawk load-out, providing joint force commanders
with a huge secure repository of precision strike weapons.
However, the launcher configuration for the proposed SSGNs is
still under review. Depending on the configuration chosen, the
subs' launchers might be counted under existing START II arms
control treaties, an outcome that OSD and the Navy are working to
avoid. SSGNs would have a unique mission and are not planned as
one-for-one replacements for SSNs. SSGNs would help reduce
pressure in meeting some SSN mission requirements.
Modifying and retaining current classes of submarines will help
solve the Submarine Force's resource issues in the near term. To
ensure that the Navy meets long term submarine missions and
plans, it needs to build attack submarines that are capable of
meeting today's operational challenges; that can be modified easily
in light of changes in threats, missions or technology; and that
reduce the Service's maintenance and support burden costs. In
short, it needs to build a sufficient number of Virginia class
submarines.
The CJCS SSN study implies that the Navy will have to build
more of these subs than it currently plans. As the current forces of
Los Angeles (SSN688) class submarines, which were built at a rate
of three to four hulls per year during the 1970s and 1980s, continue
to be decommissioned, construction of Virginia class boats has to
accelerate to maintain minimum force levels.
For this reason, a balanced SSN building program will be the
key to maintaining U.S. Submarine Force levels in the years ahead.
The Virginia class submarines will be more than just gap fillers.
With their advanced capabilities they will be key to maintaining
America's undersea dominance-a pillar of U.S. national security-in the decades ahead. These submarines are the first boats
specifically tailored for the operational environment that the Navy
faces in the post-Cold War world. They will have the capability,
flexibility, and affordability to ensure continued U.S. undersea
superiority as is examined in more detail below.
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Virginia Class Building Profile
Fiscal Year

Subs Procured

1998

1

1999

I

2000

0

2001

1

2002

1

2003

l

2004

I

2005

l

Based on FY 200 l
President's Budget

A.dYanced Capahilitks

The new Virginia class attack submarines will be able to conduct
a broad range of missions, all critical to achieving the overall U.S.
goal of securing access to and influencing events ashore. In
particular, these subs will have unparalleled capabilities in the area
of intelligence, surveillance, and reconnaissance; sea control; power
projection; mine warfare; and special operations.
Stealth and state-of-the-art sensors lie at the heart of these
capabilities. The Virginias will have more integrated stealth than
any attack submarine at sea or under construction, ensuring that the
United States can gain and sustain access to contested and otherwise
politically denied areas. Optimized for quiet, unobtrusive littoral
operations in congested or confined littoral waters, these boats will
feature automated ship control, a high-performance hovering
system, and an advanced , variable-speed, quieted outboard motor
8
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for slow-speed maneuvering. They also will carry Improved High
Frequency Arrays {IHFA) that will enable them to penetrate
defended areas and carry out coverc mine warfare, underwater
mapping, other battlespace preparation functions .
The sophisticated surveillance system onboard the Virginia class
boats will also enable the comprehensive location, monitoring, and
tracking of enemy communications and forces in important ocean
and littoral regions. The subs will employ the advanced Lightweight Wide Aperture Array (LWAA), towed arrays, and hull
arrays for long-range passive detection and ranging . Acoustic
information gleaned from these systems will be processed and
analyzed to unprecedemed levels of detail-indeed, the lead ship of
the Virginia class by itself will have more processing power than
today's entire submarine fleet combined. Other non-acoustic
sensors carried by the class will include a next-generation electronic
surveillance suite, associated antennas, and a revolutionary fiberoptic photonics mast that will replace traditional periscopes.
The tactical and operational information the Virginias collect
will be invaluable to other U.S. naval and joint forces. Consequently, the state-of-the-art communications aboard lhese subs will
enhance the flow of information between lhe subs and other forces.
In addition, these and other systems will be easily upgraded lhrough
the use of an architecrure that will allow for plug and fight capabilities with future systems.
Offensively, the Virginias will have the ability to make a
significant impact on events ashore. Each boat will have 12
Vertical Launch System {VLS) rubes {in addition to a full horizontal
launch capability) that can generate a high launch rate for Tomahawk cruise missiles. To support the underwater insertion of
special warfare teams, these subs also will be able to host a Dry
Deck Shelter (DDS) and the Advanced SEAL Delivery System
(ASDS). They will have large nine-man lockout chambers to
launch and recover SEAL teams covertly, as well as reconfigurable
torpedo rooms from which they can deploy large numbers of special
operation troops and underwater delivery vehicles.
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Design Flexibility
The Virginia class attack submarines will be an important
component in the Navy's emerging concept of operations for the
post-Cold War world. However, to remain operational and costeffective through their service lives, these boats must be able to
evolve technologically in response to changes in the character of the
threats they must face and the missions they will be called upon to
conduct.
Consequently, the Virginia design readily allows the insertion of
new systems. One of the more significant innovations is the shock
mitigating structural concepts allowing use of commercial computers that are wired into a flexible network, permitting the affordable
incorporation of new technology as it is developed. Likewise, the
modular construction techniques used in the Virginias facilitate new
systems and technology in future ships.
Other areas of design flexibility include a reconfigurable torpedo
room that will allow the subs to carry new weapons, or to tailor
their weapons load-outs to meet the demands of new, unforeseen
missions in the future. The Virginias' sail configuration also
supports the future installation of special masts for special missions.
All told, this type of system flexibility will allow the class to be
upgraded both in the near and the long term. Unlike older subs that
forestall obsolescence through expensive, labor-intensive upgrades,
the very design of the Virginias will allow them keep pace with
technological advances quickly and economically.
Affordability
The last factor that defines a submarine, or any platform,
designed for the post-Cold War world is affordability. The
Virginia class SSNs will bring advanced capabilities to U.S. naval
and joint commanders, yet they will cost approximately 30 percent
less to procure and operate than their immediate predecessor, the
SEAWOLF (SSN 21) class.
Since the outset of the Virginia class design process, millions of
dollars in cost avoidance have been realized through the innovative
to
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application of concurrent engineering, integrated design and build
ceams, and computer-aided paperless design tools. Thus, while
operational war-fighting capabilities remain the paramount objective, reducing design, acquisition, and life-cycle costs also have
been a major consideration. Accordingly, the Virginia class
Submarine Program earned the Department of Defense David
Packard Excellence in Acquisition Award in May 1998.
The Virginia.Class: Key to the Future

The reductions in lhe defense budget thac followed lhe end of the
Cold War have required the Submarine Force-along with the rest
of Navy-co make do wilh less. However, the missions lhat our
submarines are called upon to perform have noc gone away. If
anything, they as are critical to the security of lhe United Scaces as
ever. This has led to innovation in design, processes, and technology that resulted in the Virginia class.
Innovation and hard work cannot fully compensate for a
continuing shortage of funding and resources. In the short to
midterm, the construction rate of Virginia class submarines must
increase over that which currently prevails. In the long run,
building enough Virginia class submarines is the most cost-effective
way to maintain required SSN force levels, ensure continued U.S.
undersea superiority, and provide an affordable, capable, and
flexible attack Submarine Force for lhe future.•
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THE SUBMARINE CENTURY
by ADM William D. Smith, USN(Ret.)
Chairman, Board of Directors
Naval Submari11e League

ake no mistake, this is the century for submarine
preeminence and predominance. As cruise missiles and
short range ballistic missiles with terminal seekers
proliferate, it will become increasingly likely that regional powers
will be able to effect area denial in critical local areas against
maritime surface forces. Enter the submarine.
The Virginia class SSN, when fitted with electric drive and a
new reduced drag sail, will make an exceptional baseline platform
to evolve future submarine capabilities. The inevitable trend must
be to increase the payload of this platform with an order of
magnitude increase achievable in the long term. The push for more
payload however should not be limited to weapons capacity only,
but to any warfighting capability that supports current and evolving
missions.
A variety of sensors are now being adapted to the submarine
environment, such as Unmanned Aerial Vehicles (UAVs) as well
as Unmanned Underwater Vehicles (UUVs). Leave behind sensors
such as remote floating or bobbing antennas, connected to the ship
by fiber optic cable and bio sensors are becoming feasible. Smaller
weapons, some with short range and a variety of munitions
dispensers, are under study. The use of a platform such as the
Advanced Swimmer Delivery System (ASDS) to do underwater
mine reconnaissance, and deliver sensors into restricted water
depths, including the use of Special Operating Forces (SOF) teams
to assist in sensor delivery, opens up a tremendous variety of
capabilities. Such a wide array of sensors and systems seem
possible, but how do they fit into the priority of future missions?
In the absence of a larger focus and paradigm, it may be impossible
to choose between these multitude of capabilities, and prioritize the
limited R&D resources.
An over arching view of the submarine's future missions is
required. One such a mission should be the role of Foreword

M
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Element Commander of a Joint Task Force. This mission could be
encapsulated in the idea of a submerged C4/SR headquaners. With
improvements already seen in submarine communications, it is now
possible to assign the role of Intelligence, Surveillance and
Reconnaissance (ISR) coordinator to forward deployed submarines.
Intelligence can now be collected, analyzed and reported in near
real time, including the fusion of overhead data with information
from the many internal and deployed sensors.
The important idea here is to articulate and formalize the
requirement for such a submerged headquarters. Such a requirement, after much discussion and debate by the responsible leadership, will then begin to focus the Research and Development
community to meet this requirement. With recent, but limited
experience by our submarines as launch area coordinator for land
auack missions, the concept is evolving from the bottom up, driven
by the day-to-day need to get the current job done.
There is also a very clear need for giving the future submarine
the capability to display the integrated Common Operational Picture
(COP) for space assets and surface, subsurface and land forces in
the littoral. With such a capability, the submarine of the future will
be uniquely positioned to prepare the battle space for follow on
joint forces. Such preparations will include the verification of
critical nodes, real time location of mobile targets and dynamic
retargeting within the time span of the enemy's decision loop.
These capabilities will negate any area denial strategy by the
enemy.
The long term future of the submarine is most directly tied to
payload. "It's the payload, stupid" is a good rallying cry for the
near term. These payloads, in addition to being innovative, also
need to be modular and flexible, since a major future attribute, after
the all- pervasive stealth, is mission flexibility.
It is reasonable to expect mission flexibility to increase as the
variety of sensors deployable from a submarine increases. The
underlying shortfall in sensor deployment is current communications capacity, flexibility and reliability. Many experts agree that
512 Kb bandwidth is quite sufficient for even the most technologi-
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cally challenging submarine mission. Despite this fixed requirement, there are a variety of ways to improve throughput to
submarines, including small SHF antennas, floating wires with
increased receptivity and off hull, bobbing antennas with integral
power supplies.
One astute way to deal with asymmetric warfare is to develop a
capability which is so dominant and overpowering that a peer
competitor realizes that he cannot possibly compete, and does not
even try. With an aggressive R&D effort in the near term, an
already awesome weapons system, the submarine will, in the
future, become the dominant military force for maritime and liuoral
threats expected to materialize around 2025. This could readily
become the ideal asymmetric warfare capability of the future, one
that no peer competitor could begin to match.•
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A TRIBUTE TO
REAR ADMIRAL FREDERICK BURDETI WARDER
by RADM Maurice H. Rindskopf, USN(Ret.)
f the Naval Submarine League had a Gray Dolphin award for
the oldest surviving World War II skipper, Rear Admiral
Warder would have cherished it for a long while until he died
peacefully on 1 February 2000 at age 95 .
Admiral Warder was born in Grafton, West Virginia, graduated
from the Naval Academy in 1925, and spem the obligated time at
sea in MILWAUKEE before completing Submarine School in 1928
in Class 39.
He spent his early submarine years in S-16 and S-40 before
assuming command of S-38 in 1936. He commissioned SEAWOLF
(SS 197) in December 1939 as Commanding Officer and retained
command until January 1943. He completed seven successful war
patrols tallying six ships sunk. His exploits earned him the Navy
Cross with gold star, the Bronze Star with Combat V, and two
letters of commendation. His success in the shallow water of
Davao Gulf in the Philippines on his seventh patrol earned him
kudos from ComSubPac, Rear Admiral English. His subsequent
duty as ComSubDiv 122 and Wolfpack Commander earned him the
Legion of Merit with gold star and Combat V.
I first had the pleasure of serving under Captain Fred Warder
when he was Officer-in-Charge of the Submarine School, and was
blessed with a staff of no fewer than 33 patrol-wise skippers. His
leadership encouraged the entire staff to teach .. wanime experience,
not textbooks". During his tenure many future Polaris skippers,
and several future four-star Admirals matriculated. His career
satisfaction in that job convinced me that one day I wanted to have
it.
After he was promoted to Flag Officer in 1952, I again had the
opportunity to serve under him as a destroyer skipper when he was
ComCruDiv FIVE in WestPac. There I watched him earn the
respect of his peers and subordinates by the high standards of
leadership he displayed, by his concise decision making, and his

I
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concern for his troops.
He was appointed ComSubLant in 1957, and in 1958 I did
assume the billet of Officer-in-Charge of the Submarine School.
He foresaw that the nuclear submarine would be the primary ASW
weapon system against the Soviet's massive undersea buildup; and
steadfastly supported those working for him. He was amongst that
considerable group of submariners senior to Admiral Rickover's
first commanding officers who sometimes ran afoul of the Old
Gentleman. For example, his Materiel Officer recommended that
SEAWOLF II be re-cored with the spare sodium reactor to put her
back on line in three months. Rickover thought that "srupid" and
decreed that the replacement be a NAUTILUS pressurized water
unit and that job took 21 months.
He supported me, too, proof of which is in the accompanying
photograph taken at the Submarine School in 1959 on the occasion
of the presentation of a handmade model of HOLLAND (SS-1). I,
on the other hand, lost a contest with Admiral Warder when, as
OIC I asked him to intervene to prevent the producer of OMNIBUS, a national TV program doing a documentary on the School,
from bringing the swimmer/actress Esther Williams into the show.
He suggested that was my problem-and problem it was. She was
a disaster. He was awarded a gold star in lieu of a third Legion of
Merit for his service as ComSubLant.

Presentation of Model of USS HOLLAND (SS l) to Submarine School.
RADM E.M. Eller, USN(Ret.), Director of Naval History; Mr. Floyd D.
Houston, New York Model Builder; RADM F.B. Warder, ComSubLant; CAPT
M.H. Rindskopf, OlC Submarine School.
16
APRIL2000

THE SUBMARINE REVIEW

Admiral Warder retired in 1962 after a tour as COM 8 for
which he was awarded a gold star in lieu of a fourth Legion of
Merit.
He was lhe Naval Submarine League Legendary Submariner in
1986. A gentleman, accomplished submariner, and an admired
leader who will be missed by all in the Force.•

IN MEMORIAM
CAPT Robert W. Bulmer, USN(Ret.)
CAPT J.E. Clarke, USN(Ret.)
STCM(SS) Barry Miller, USN(Ret.)
RADM Charles Nace, USN(Ret.)
Mr. James J. Norris
Mr. Howell L. Potter
CAPT George L. Street, III, USN(Ret.)
CAPT Frank A. Thurtell, USN(Ret.)
RADM Frederick B. Warder, USN(Ret.)
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CHARLES LOCKWOOD:
A SUBMARINER'S SUBMARINER
by CAPT Ralpll E11os, USN(Ret.)

ice Admiral Charles Lockwood, Commander of the United
States Pacific Fleet submarines during World War II, is
rightly viewed as the foremost figure of the first halfcentury of American submarines. Since Lockwood was ComSubPac for only the last 31 months of the 44 months of the war, and he
never commanded all U.S. submarines, and had two strong-willed
superiors above him in the U.S. Navy's chain-of-command (Nimitz
and King), and submarines are peculiarly unresponsive to direct,
higher lever control, one must ask what is it about Charles Lockwood and his performance in WWII that so endears him to
American submariners?
And make no mistake, he is endeared-revered even. Ned
Beach called him a "submariner's submariner"; Ike Galantin
referred to him as "a great ex.ample of loyalty down", whose trust
in his officers drew their "wholehearted support and admiration."
Theodore Roscoe said of him: "Competence and submarining were
two words long associated with the name of Lockwood."
He was affectionately known as "Uncle Charlie" and his
moniker seems to fit his public image. He took care of his troops.
He saw his job as supplying them with the tools to do their jobs
once he sent them out on patrol. In no area of support for
submariners on patrol is he more highly regarded than for his
actions injixing the great torpedo scandal.
U.S. torpedoes in WWII had two problems: there weren't
enough of them and they were unreliable. Their unreliability was
manifest in running deeper than set, premarures, duds , and circular
runs. One defect masked another and post-action miss analysis was
confused further by submarine skippers who attacks lacked
aggressiveness.
As the new Commander, Submarines Southwest Pacific area,
Lockwood heard complaints by returning COs about poor torpedo
performance. He arranged for test firings of warshot-weight
torpedoes into fishing nets and, there in the antipodes, in Australia,

V
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about as far from Newport as once can get, he took a submarine off
the line and fired precious torpedoes at a net to do BuOrd's work
for them. These tests showed the torpedoes running approximately
11 feet deeper than set. BurOrd quibbled but eventually, with the
timely imervention of Admiral King, the depth error was confirmed.
Later, as ComSubPac, after complaints by respected skippers
like Mush Morton, Lockwood had the magnetic feature of the Mk
6 exploder deactivated. When Dan Daspit in TINOSA returned
after firing 11 dud Mk 14 torpedoes at a sitting duck tanker,
Lockwood arranged tests that showed the firing pin design to be
insufficiently robust to withstand a head-on impact. The Sub Base
shop redesigned the firing pin and by September 1943, U.S.
submarines were departing on patrol with reliable torpedoes. It had
taken nearly two years to solve the torpedo problems and the
solutions had come from the fleet, and largely through Charles
Lockwood's initiatives.'
Lockwood did more than just jury-rig testing in the field and
spur his staff to work technical fixes. He actively corresponded
with important people in the Navy Department, particularly his old
friend Rear Admiral Richard Edwards, Admiral King's chief of
staff, and Vice Admiral W .H.P. Blandy, Chief of BuOrd. He
ragged them good-naturedly, but with biting humor. 2
A month or so after the TINOSA fiasco, based on a report by
the Commanding Officer of LAPON, a new construction boat that
had been at Newport assisting in tests of Westinghouse's new
electric Mk 18 torpedo, Lockwood once again nagged BuOrd.

1

Alas, the circular run problem was not solved during the war.

2

0n one trip back 10 Washington, DC, he addressed the Submarine Officers'
Conference: "If the Bureau of Ordnance can'! provide us with torpedoes that will
hit and explode... then for God's sake, get the Bureau of Ships to design a boat
hook with which we can rip the plates off a target's side." Later that day, Blandy,
boiling mad, accused him of trying to discredit the bureau. "Well, Spike," he
replied, "if anything I have said will gel the Bureau off its duff and gel some
action, I will feel that my trip has not been wasted."
t
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According to the CO, Torpedo Station personnel gave Westinghouse little help with the Mk 18-a long awaited development
which Westinghouse had copied a year earlier from a captured
German G7e. Through Lockwood's timely intervention, the Mk 18
got unjammed and began to reach the fleet in the fall of 1943. It
had teething problems and at first was not popular with skippers.
But by then BuOrd and fleet cooperation was in place and the bugs
got worked out. By the end of the war, boats were going on patrol
and shooting 65 percent Mk 18s vs. 35 percent Mk 14s. Mass
production of the Mk 18 electric torpedo finally solved the second
serious problem: shortage. Because Mk 18 was built by private
industry it didn't compete with existing steam torpedo production
facilities, and it took only 35 percent of the manhours needed to
manufacture Mk 14s.
Commander Dudley W. Mush Morton had become a great
favorite of Lockwood's and he gave Morton's patrol exploits in
USS WAHOO great publicity as a means to buck up morale and
instill a spirit of aggressiveness in other COs. Morton's fourth
patrol had been one of the first into the Sea of Japan, hitherto
considered a kind of sanctuary for Japanese shipping. At least
Lockwood thought so. The southernmost entrance, the Tsushima
Straits, were known to be heavily mined. Morton had gone through
the La Perouse Straits north of Hokkaido, a dangerous passage
because of heavy air patrols. He had cut that patrol short because
of faulty torpedoes. With a load of mixed Mk 14s and 18s he
departed on his fifth patrol. On October 11, WAHOO was due to
exit through La Perouse when apparently an antisubmarine aircraft
attacked her and sank her with depth charges. Up to that time
Morton had had another successful patrol, sinking four ships for a
total of about 13,000 tons.
Lockwood and the Submarine Force were devastated. Morton
had been lionized by the Force, much as Hitler and Donitz had
lionized Gunther Prien after he sank ROY AL OAK. Lockwood
looked on Morton as a special skipper, one with an aura about him,
one who embodied the ideal that Lockwood wanted every skipper
to emulate. He may even have looked on him as a surrogate son.
In any case, after Morton's loss Lockwood became obsessed with
20
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finding a way back into the Sea of Japan.
Obviously, La Perouse wasn't it. If it were to be penetrated, a
way would have to be found to penetrate the Tsushima mine
barrage submerged. Lockwood thought he found the solution in a
development at the University of California Division of War
Research at Point Loma: an FM sonar which would give an aural
and visual indication of moored mines at a sufficient distance to
avoid them. 3 The aural indication was a bell-like tone. Submariners with this sonar, the QLA, called the sound "hell's bells" and the
group which evencually penetrated the minefield called itself "the
Hell Cats." Lockwood transferred his obsession to the QLA
development and nagged the academics at Point Loma politely but
incessantly to get on with it.
Like the Mk 18 torpedo, QLA introduction to the fleet had its
problems. An impatient Charles Lockwood took personal charge
of training and qualifying the dozen or so boats selected to attempt
the penetration. He felt he would be able to realize his dream of
going on a war patrol by leading the pack but Nimitz said no.
Delay followed delay and Lockwood's frustration mounted. Finally
on June 4, 1945 the first successful penetration of the Sea of Japan
occurred. On June 24 eight of the nine boats involved exited the
sea through La Perouse. The operation was a success; the boats
found lots of traffic sailing with running lights burning, and ASW
was sloppy. Twenty-eight ships for 54,784 tons were sunk vs. the
loss of one U.S. submarine (not lost penetrating Tsushima). It was
important because by mid-1945 American subs had wiped other
oceans clean of Japanese shipping. Lockwood was having trouble
finding meaningful missions for his boats.
Lockwood did much more than oversee or nag bureaucrats for
the materiel his boats required. He made a point of seeing to their
recreation ashore, not an easy thing in advanced or desolate bases
such as Exmouth Gulf, Albany, Midway, Guam, and Saipan.
Lockwood felt that when a boat returned from the stress of patrol,
its crew and officers should have complete dutiless rest until time
3Af1er the war the UCDWR became NEL.
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to take the boat into the war again. He arranged relief crews and
got approximately 20 percent of each crew and wardroom rotated
off to new construction or shore duty after each war patrol, so that
no one would have to go longer than five war patrols without a
break.
One of the most difficult duties of a submarine commander
ashore during wartime is assessing the performance of boats and
their skippers when they return from patrol. Since the reviewer
wasn't there to observe directly, and the patrol report is the CO's
document, getting at the truth requires keen observation. Much
must be inferred: Is the boat clean? Do junior officers request
transfers before their time is up? How does the CO look and act
when the commander sits down to discuss the patrol over a cup of
coffee? What's the attitude in the after battery? Lockwood
developed a keen sense in these things, relieving a number of
commanding officers because they weren't aggressive enough based
on the objective evidence of their reports, but also relieving some
based on a sense that all was not well in a boat. He frequently gave
the skipper a second chance at command after a period ashore. In
all cases, he treated the relieved officer with humanity and goodwill. He was conscious of the stress that combat could work in a
man, especially a submarine commander. In no warship is the
pressure of command more intense than a submarine. Not all men
who objectively qualify for command can handle the stress. Good
men can fail the test of submarine combat, men whose usefulness
to the war could be great elsewhere. Better to treat these failures
humanely, if for no other reason than their human dignity.
Charles Andrews Lockwood, Junior was born in southwestern
Virginia in 1890, but grew up in Lamar, Missouri. He entered the
Naval Academy in 1908, and after graduating in 1912 he was
posted to the dreadnaught ARKANSAS. In 1914, seeking adventure, he requested transfer to the Asiatic Fleet. He was chagrined
when upon arrival in Manila he was assigned as Commanding
Officer of USS A-2, the third oldest submarine in the Navy. His
chagrin soon turned to delight and he spent most of the next 33
years of his career in submarines. He had virtually every duty
possible in submarines except junior officer and, regretfully from
22
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his point of view, combat. 4 He commanded A-2, B-1, G-1, N-5,
R-25, S-14, V-3, and the ex-German UC-97. In his first several
boats he was the only officer on board; he could not take A-2
underway as CO until he was qualified. He had to become totally
familiar with everything on the boat-weapons, motors, pumps,
batteries, tankage-everything.
As he advanced in rank, his experience with submarines grew.
His experience in command of V-3 (USS BONITA) was the most
valuable. V-3 was one of six boats authorized in the mid-l 920s as
prototype designs for the so-called "fleet submarine". Between-thewars doctrine on employment of U.S . submarines was to support
the fleet-as screens, scouts, or distant blockaders. Submarines had
to be able to keep up with the fleet's speed of advance and they had
to be able to do this across the wide Pacific. This put a premium
on surface speed and endurance and required a large boat, greater
than 1,500 tons. The problem with large boats was they took up
too much of the allotced submarine tonnage, which was fixed at
37,500 tons total by the 1930 London Naval Treaty. So the
pressure was on to minimize the size of the boats in order to
increase their number.
There was a problem with small hulls; existing slow-speed
diesels were too large or their mountings weren't adequate for their
size. For the next 15 years BuEng would have nothing but trouble
with some diesel designs. At the time there was little domestic
market for the large diesels required for submarines. Eventually
BuEng enlisted the aid of the Winton Engine company to design a
high speed diesel (which would have to be coupled to the propeller
shafts through reduction gears) and Winton (which became part of
General Motors) in tum interested American railroads in dieselizing
with the same 1,600 hp engines designed for submarines.
4

This absence of submarine combat experience weighted on him greatly as a
WWII force commander with responsibility for evaluating !he perfonnance of
commanding officers coming off stressful war patrols. How could he put himself
in their shoes? He repeatedly sought permission 10 take shon war patrols bu! was
rumed down every lime. He did have combat experience as commanding officer
of a Yangtze River gunboat; at leas! he was shot at a number of limes.
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Lockwood was in the midst of these developments, first as
repair superintendent at Portsmouth Naval Shipyard fitting M.A.N.
diesels into an old T-class submarine, then PCO and CO of V-3,
then, afler seven years in other duty, as Division Commander of
SubDiv 13. In 1939 he became Chief of Staff to ComSubLant and
in May 1941 , naval auache in London.
In 1937 he reported to OpNav where he represented the CNO in
the General Board's deliberations on submarines and took over as
Chairman of the Submarine Officers' Conference. This was a vital
job at the time because the General Board was considering the
design of the Tambor class boats, for the FY 1940 shipbuilding
program. Also, the General Board was chaired by the redoubtable
Admiral Thomas Hart, a submariner who didn't like the fleet boat
concept at all. He preferred a much smaller coast defense type
vessel of no more than 800 tons.
Lockwood had to use all his experience, wiles, and call in all his
IOUs to get Hart to agree to the fleet boat specs the Submarine
Conference wanted. It was more than just size, speed, and cruising
radius. Lockwood also wanted adequate hotel accommodations for
the crew-air conditioning, and greater distilling capacity; he
wanted 10 torpedo tubes and 14 reloads; he wanted a big deck gun,
a TDC, thinner and longer periscopes; and above all, he wanted the
new Winton high speed diesels. In the end, he got everything but
the big deck gun. The Tambors were the penultimate fleet boat
class; after them came the Gatos and the functionally identical
Balaos and Tenches. If Lockwood ha done nothing else, this fight
for the right design of fleet boat would ensure his place in the
submarine hall of fame. He gave the U.S. Navy the finest submarine in the world in WWII!
Junior officer CO learning submarines from the keel up; CO of
V-3 wrestling with its diesel and other problems; strong voiced and
experiences advocate on the General Board that give us the WWII
fleet submarine; innovative fixer of torpedo problems; nagger and
cajoler of distant bureaucrats; friend of the white hate; wartime
commander of forces that sank 55 percent of Japan's maritime
tonnage with less than two percent of Navy personnel; affable,
amiable, avuncular : Charles Lockwood deserves the accolade of
24
APRIL2000

THE SUBMARINE REVIEW

"American submariner of their first half-century".•

SUBMARINE TECHNOLOGY SYMPOSIUM 2000
May 16-18, 2000 JHU/APL
Submarines: Enhancing Performance Through
Technology Refresh ... The Future is Now!
Ie.chnical Sessions
• Mission Requirements: The "Pull" on Technology
• Hull and Ship Systems for Effectiveness and Efficiency
• Sensor, Combat, and Command Systems: Achieving
Mission Success
• Delivered Systems That Make a Difference
• Challenges and Opportunities of Foreign Technology
• The Navy After Next and the Submarine Force Vision
Registration material: www .jhuapl.edu/sts; or contact Pat
Cook, NSL, (703) 256-2024 or e-mail: patnsl@erols.com .
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POINT-COUNTERPOINT: The Initial Argument
s.eEND NOW, ASK QUESTIONS LATER
Wh~~ntagon.JgnoringJ_t5-BJmrd of Wise Men

in.ft.epatingJ'orjhe_NexLWar1
by George C. Wilson·

Reprimed with permission from the February 5, 2000 issue of the
Nari.anaUflua.zaJ.
ongressional Republicans and Democrats this election year
will try to outdo each other in heaping money on the
Pemagon. But their game of "Can You Top This?" avoids
asking the hard and troubling questions about our national defense,
including these:
• Why are we sacrificing the seed corn of future weaponry-research and development dollars-to feed today's
demanding and already-fattened hogs-Cold War-era
weapons and commitments?
• Why is the Pentagon ignoring its own outside board of wise
men in preparing for the next war?
• What happens if foreign firms, which now make an increasingly large share of vital parts for American weapons, decide
not to deliver them in the middle of the war?
• How much is too much to pay to recruit and keep one
volunteer soldier just to avoid the political pain of going back
to the draft?
Not since the late Rep. Les Aspin, D-Wis., chaired the House
Armed Services Committee in the late 1980s has any congressional
body seriously questioned where national defense policy is going
and why. Although Congress commissioned the Pentagon to
evaluate itself in 1997, the resulting Quadrennial Defense Review
endorsed existing policies. Surprise, surprise.

C
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Editor's Note: George C. Wilson is a respec1ed columnist and book author
with significant experience in defense journalism.
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The Pentagon's own budget numbers-which are as nonpolitical
as traffic lights-are signaling trouble . One set of numbers shows
that the current hogs in the Pentagon budget are eating up development dollars, the seed com money that scientists and engineers need
to design weapons that will give the American soldier the edge on
tomorrow's battlefield.
Don't blame the Anny, Navy, Air Force, and Marine Corps for
this. Blame President Clinton as commander in chief and the
lawmakers who went along with him. Although they rightly
continued on with President Bush's downsizing of the military in
response to the ending of the Cold War, they neither demanded that
the Europeans take over missions in their own backyard nor shed
the U.S. role of international policeman. Clinton instead, with
Congress's blessing, ordered American military commanders to
cover the same old global hmspots, plus some new ones, with a
smaller and older force. This policy of doing more with less wore
out people and equipment, and provoked an exodus of skilled
troops. Pressed to find money to pay for this high tempo of
operations, generals and admirals robbed the future-looking
accounts, such as research and development, to finance the hereand-now patrolling, flying, and steaming. Most of that day-to-day
spending money is lodged in the Pentagon's operation and maimenance account.
For all their talk about keeping the Anny, Navy, Air Force, and
Marine Corps ready to fight, politicians have shortchanged both the
research and the operations-and-maintenance accounts ever since
the Cold War ended in 1989. The Pentagon's green book of figures
issued by the comptroller shows that spending on research dropped
21 percent in the post-Cold War period, from $47.4 billion in 1989
to $37 .4 billion in 1999 in comparable fiscal 2000 dollars.
Operations-and-maintenance spending in the same 11 year period
dropped about 15 percent, from $115.7 billion to $98.5 billion.
The Defense Science Board, the Pentagon's friendly panel of
wise men whose charge is to peer ahead for the Secretary of
Defense, recently warned that the research picture is even bleaker
than those Pentagon figures portray. This is because private
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industry has also been spending less of its own money on military
research since the Cold War ended. In their struggle to survive,
defense firms have been fighting for Pentagon projects that will
bring in big bucks quickly-fast-return contracts such as upgrading
a tank, ship, or plane. The companies figure that because their
designers' futuristic paper sketches will not reach the profitable
metal-cutting stage of IO years, if ever, why spend company money
now on far-out research that might not boost the bottom line?
In addition to this dual hit to research spending, military leaders
have asked contractors to keep making the old and comfortable
Cold War weapons-what the Pentagon calls its "legacy systems."
"The result is severely depressed U.S. military technological
innovation and a defense industry devoted primarily to the development of [armed] service-preferred legacy system replacements-not
necessarily what the services need to meet emerging strategic
challenges," lamented former Pentagon research director Donald A.
Hicks in introducing the 137 page report of his Defense Science
Board task force in December 1999. The board's reporcs are
widely unread on Capitol Hill.
The Defense Science Board, far from being anti-defease-because its members come chiefly from the militaryindustrial complex-also sketched out a worrisome mismatch
between the preparations the Pentagon and its potential enemies are
making for the next war. The board concluded that the armed
services are preparing co fight the last war and are spending too
much of their money on a Maginot Line of Cold War weapons that
future enemies will be able to make end runs around.
Specifically, the board says enemies are planning to destroy or
disable the launching pads and corridors that U.S. forces use here
and abroad to get to the battle: air bases, seaports, and overflight
rights.
"By 2010-2020," the Defense Science Board warned, "potential
adversaries, exploiting a truly global military-technical revolution,
will likely have developed robust capabilities-conventional and
unconventional-for disrupting U.S. homeland preparations to
deploy to the theater of conflict; denying U.S. forces access to the
theater; degrading the capabilities of the forces the U.S. does
28
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manage to deploy; and in the process raising, perhaps prohibitively,
the cost of U.S. intervention.
A 1995 study by the board estimated that lesser powers could
disrupt, if not derail, U.S. expeditionary forces by spending about
$20 billion over IO years on ultra-quiet diesel submarines, anti-ship
cruise missiles, sea mines, and land attack missiles "expected to be
available in the thousands" on the international arms market early
in the new millennium. Nuclear, chemical, and biological weapons
also could be used by smaller powers to deny access to the
battlefield by U.S. forces.
Part of the foundation for this compelling but largely ignored
forecast is the new and uncomfortable reality that the leaders of the
world's militaries can ferret out one another's secrets, including
how-to-instructions for making weapons, by mobilizing the
Internet. Also, the really important ingredients of modern weapons, like software and space-age electronics, can be bought by
anybody on the commercial market. The Defense Science Board
took note of these new realities, declaring that "technological
leveling" will be the engine that drives the ability of enemies to
deny America access to ports and airfields. "Globalization is
irresistibly eroding the military advantage the U.S. has long sought
to derive through technology controls," the board concluded.
So how should President Clinton, Defense Secretary William S.
Cohen, and members of Congress respond to these new realities?
By not letting the armed services continue to break their bank
accounts by building their Maginot Line of Cold War weapons. In
the view of the board, the continued reliance on Cold War "legacy"
weapons "has a clear and high opportunity cost": The Pentagon will
lose the "investment agility" necessary to shift research dollars
quickly into weapons that will counter the "challenges posed by
global military-technological leveling."
The Defense Science Board did not name the weapons that it
believes are taking the armed services to the poorhouse in Cadillacs. Pentagon figures, however, show that legacy systems that are
eating up scarce dollars include the Army's M-1 tank (of which the
service bought 8, 100 at $5 .6 million each, even though its active
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forces could use only 2,530 of them); the Navy's 30 new nuclear
powered attack submarines (Virginia class-projected to cost $65
billion, or more than $2 billion each); and the Air Force's F-22
fighter (estimated to cost $62.7 billion for 341 planes, or $184
million each).
Another side effect of the globalization of technology is that the
Pentagon is buying an increasing portion of its weapons parts from
foreign firms , or firms whose nationalities are increasingly hard to
determine-such as Daimler Chrysler. This raises another question
that lawmakers are unlikely to address as they throw money
unquestioningly at the Pentagon this year: What happens if a
foreign government bans weapons sales to the United States to
protest an intervention or peacekeeping operation it doesn't like?
Finally, all signs point to Congress's focusing on what more it
can do this election year for men and women in uniform, and for
veterans. Dividing the number of service people on active duty into
the Pentagon's personnel account provides one measure of the
escalating cost of the AH-Volunteer Force. In 1973, when draft
calls stopped, annual personnel spending per service member came
to $41, 000 in fiscal 2000 dollars. By 1999, that cost had shot up to
$51 ,000. And still the armed services are having trouble attracting
and holding volunteers. Rep. John P. Murtha of Pennsylvania,
ranking Democrat on the House Appropriations Defense Subcommittee, dared suggest last year that the government may have to
reson to some form of conscription to fill the military's billets. But
don't expect anybody to utter the word "draft" this election year.
Regarding defense, the operative word is "more."•
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POINT-COUNTERPOINT: The Response, About Submarines

Mr. Charlie Green
Editor, National Journal Magazine
National Journal Group Inc.
1501 M St., NW #300
Washington, DC 20005
Mr. Green,
I applaud Mr. Wilson's effort to stimulate debate on the future
direction of our armed forces (Spend Now, Ask Questions Later,
5 February 2000). He asks some excellent hardball questions, and
I'd like to respond to two of them from my perspective as the U.S.
Navy's senior submarine operational commander.
First, we are not ignoring our board of wise men. The Defense
Science Board and the Joint Staff have studied future defense trends
exhaustively and have come to the same conclusion-we need more,
and better submarines. Although I agree with the "global militarytechnological leveling" of which he speaks, few nations will ever
possess the technologies required to detect or track our submarines.
This affords unfenered access to contested battlespace twenty-four
hours a day, seven days a week for as long as required. Once
there, submarines can clandestinely surveil new or emerging
adversaries and provide timely insight on their intentions and
capabilities to policy makers without risk of political escalation-particularly valuable since many bad actors understand their
vulnerability to satellite reconnaissance, and often employ deceptive
methods to defeat it. If in fact submarines were simply Cold War
weapons which had outlived their usefulness, why then have
national Intelligence, Surveillance and Reconnaissance (ISR) tasking
requirements doubled over the last ten years while Submarine Force
levels have been reduced by forty percent? Should tensions
escalate, submarines can also execute Tomahawk strikes from
undisclosed locations without warning, often from inside an
adversary's defensive umbrella.
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Second, we are investing the research and development dollars
necessary to equip our submarines with new and dominant technologies. For example, we are developing oftboard sensors like
unmanned undersea vehicles to facilitate a clearer picture of the
battlespace, and we're leveraging the explosion in information
systems technology to more readily share this insight with other
naval and joint forces in a timely and useful manner. We are also
redesigning our submarines to increase payload capacity and
enhance multi-mission flexibility. These technologies will be
integrated into Virginia class submarines as they are built, and
backfit into 688 class submarines where appropriate. We are also
pursuing electric drive technology to dramatically improve our
acoustic stealth and provide the power density required for
revolutionary advances in sensors and weapons.
Finally, the Joint Staff, in conjunction with the Unified CINCs,
recently completed an exhaustive 18 month study of attack submarine missions and force structure. The study reconfirmed that
submarines are far from being Cold War relics. They provide
unprecedented multi-mission capability and will continue to be of
significant value as we execute the National Security strategy in the
challenging decades of the 21 11 century. We are working hard to
ensure the Joint Force Commander can more readily employ them
as Plug and Fight as well as Real-Time Intelligence, Surveillance
and Reconnaissance assets.

E. P. Giambastiani
Vice Admiral, U.S. Navy
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THE SUBMARINE ENVIRONMENT
by Jim Gorma11

Jim Gorman served ill USS PARCHE (1984-88), then worked in
Ocean Engineering with NavSeafor five years. He holds a masters
degree from tile University of Illinois and is a Chicago Coordinator
for tile "Reach for Tomorrow" program, taking inner city students
to Annapolis for a week long learning experience. Mr. Gorman
lives in Chicago and lectures lrigh school students and veteran
groups on submarining and the Navy experience.

T

he centennial of the submarine is upon us and it is nice to
see so many celebrations across the country recognizing the
significant role the submarine played in our nation's defense. The Naval Submarine League and the Naval Institute keep
us up to date on some of the issues effecting the fleet today, mostly
covering the daunting technical aspects involved in maintaining the
fleet's readiness for action and our warfighting capabilities. The
role of the submarine has changed significantly over the first 100
years making it difficult co imagine what the next 100 years of
service will bring. On a national level the role of the submarine is
unmatched in preserving our nuclear deterrent and we should be
very proud of our accomplishments. The technology incorporated
to keep submarines pushing the envelope of stealth to operate in the
littorals is unmatched. However, the role of the submarine has
impacted our society in ways that go beyond simple deterrence and
effect every aspect of society. I'd like to take a moment, however,
to discuss the environment submariners are exposed to while
serving in the Silent Service. Creating an environment that
promotes learning is the submariners' forte; it is what embodies the
heritage of the submarine community and is what I'm most grateful
for and jealous of.
Some questions people ask when they find out you served in a
submarine include the usual, like "do you have windows" or "have
you heard any whales". These questions are easily answered and
can be recited on demand. "What kind of training did you get?" is
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a question I find the most difficult of all to answer. I'm afraid that
if I were to start to answer that question, I would be unable to stop
myself. "Oh, you get a lot of skills that help you when you get
out", is how I usually leave it.
The old saying "First impressions are remembered as last
impressions" seems especially true when talking about submarines.
As I stood on the pier looking at the most ominous thing l'd ever
seen, I wondered how I ever let myself get involved in submarining. The smell is one of the most unique in the world and I would
recognize it immediately. I stood topside watching as we prepared
to get underway. As the mooring lines were being thrown to the
pier, I watched as if my umbilical cord had been snapped at that
very moment. Nothing can prepare you for getting underway on a
nuclear submarine. The experience would forever change my life.
I was escorted to the crews mess and quickly formed my jirsr
impression. I was told to take a seat in the comer and wait for the
yeoman. I sat and quietly observed those around me. Some of the
better advice my father ever gave was "Shut up and watch when
you go someplace new" he would say, referring to working at a
new job. I looked around trying to get my bearings as people
barreled up and down the ladder. It was way too quiet I looked
at the men who worked on this amazing war machine, expecting the
macho, swashbuckling type covered in tattoos. Looking around I
saw the complete opposite: almost everyone was sitting with a
book, quietly studying. Yes, studying. To a man they all had some
sort of book in front of chem and were taking notes and discussing
things that sounded much like a foreign language.
I wasn't one for studying when I was in school. I joined the
Navy to see the world and get away from an academic setting. I
only lasted one semester in college, preferring che deliberations
offered in taverns instead of the classroom. I played college sports
and we were required to attend study hall during the week (I was
kicked out many times). Now here I was, of all places, back in a
study hall. Everyone was studying. It was like I was in a library
that had no Dewey decimal system and che books were scattered all
over the boat instead of in one place. The COB was like a librarian
who you couldn't get away from. My COB, Howard Swain, was
34
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one of the best COBs in the fleet and could have been a great
librarian I'm sure. He made sure I was srudying every minute of
free time I had. In this study hall you didn't want to be kicked out
because there was no place to go. "Get your face in a book
nonqual" would be not-so-subtly suggested as I fell asleep reading
a ship's piping manual. There were never any grapes handed out,
even when nobody was looking. I quickly learned there was a code
within the hull and I would be expected to follow its traditions.
Submariners put a lot of pressure on new guys, but it's a pressure
to get smart as quickly as you can. Inherent within the submarine
community is the pressure to be an expert at your job-no matter
what that job is. It is the greatest asset submarines have, that
pressure to learn and use your head. As a teacher in a school in
one of Chicago's Southside barrios, I struggle everyday to create
the same environment in my classroom and I can't tell you how
difficult it is. Submarines instill this quality almost immediately.
The significance learning plays in the submarine community is
quickly recognizable. It didn't take long to realize that prestige was
awarded to those who knew their jobs and knew them well.
Knowledge was the commodity that would help smooth the rough
edges of being a nonqual. I needed to learn the boat and I needed
to learn it fast. I'd be spending a lot of time in the library, the
exact place I wanted to get away from. Within weeks I recognized
who was known as a heavy and I knew I wanted to be like them.
The submarine world changed my scholastic outlook into something
that four years of high school and one semester of college couldn't
do. I wanted to learn. Nothing would deter me from getting the
knowledge I needed to get my submarine dolphin pin. My mind
drifted back to afternoons in the recruiter's office, glaring at the
posters on the wall, never expecting to be seated in a floating
library. As a group, submariners are a rather pale, skinny,
nonthreatening group. Nobody would ever confuse Jessie Ventura
with being a submariner. Admiral Rickover seems more appropriate in more ways than one.
When you think of enlisting, you are drawn to the catchy
phrases in the recruiter's office. The SEALs promote themselves
with sayings like, "The only easy day was yesterday" . Marines are
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always looking for "The Few and the Proud", while submariners
occasionally chirp in as some kind of oddity that gets a small spot
on recruiting posters, usually under the bright blue sky with Navy
jets streaming overhead and a carrier barreling down the seas in a
way that makes it look like they will crush the submarine below.
We seem so small. We need a motto, something as catchy as the
other branches have. I thought up a few. Some seem to have hope;
others just don't.
"Join Submarines-Study 'Til It Hurts"
"Don't Be a Non-Qual on Brains-Join Submarines"
"Submarines, We May Sink, but We Learn How to Soar"
"Submarines-Always Looking for a Few Good Men
Who Like to Study"
/Editor's Nore: See the PRESIDENT'S LETTER in this issue.)
You get the point. The posters would need work too. It's hard
to compete with the visceral response of the Marine climbing a rope
ladder, straining with sweat, aching to get all he can out of himself.
The sub poster would show a couple of skinny, rather pale looking
fellows focused on a manual in front of them labeled Reac1or..£Jam
Manual. The sight somehow doesn't seem as inspiring. I don't
know if we'll ever fix that.
Submarines are really a kind of school-in a way the best school
the country has. Within the academic environment, generally
speaking, there is a subtle contempt for any military experience.
Most of my time in the military was spent learning new things and
getting along with others-skills welcome in any business. I've
been at my current school for almost five years and a woman I've
been teaching with all that time recently came up to me saying,
"Hey, I didn't know you were in the military. You could never
tell." I didn't even ask what she meant by that. I guess I hadn't
marched around yelling orders to my srudents or something. How
does one begin to say how much time is spent studying within the
submarine world. I never, in four years on the boats, marched
anywhere. You were simply too busy for a lot of that sruff. That
perception will be hard to change .
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As a teacher, I continually run across students who are bright
enough, can handle the work, but lack confidence. I often think the
submarine is the ultimate confidence course; a course that gives you
the confidence you need to learn anything. This is where the
submarine community should be the most proud. I'm grateful for
the exposure to some of the best role models a young adult could be
around. Within the submarine community and the Ocean Engineering world, there were plenty of people who continually provided a
great example for a young man to follow. The technical innovations are impressive to say the least, but I'm impressed- much
more impressed now as an educator, with the quality environment
created within the hull. I read scores of educational journals where
schools are attempting the latest theories to foster a learning
environment within schools. I've never read one that points out
how successfully the Navy does it, especially within the submarine
community. We've all heard that inch-for-inch the submarine has
more technical innovations then any moving machine created,
including the Shuttle. I say, inch-for-inch, the submarine has
more positive role models then anywhere else in the world. The
bar is set high within the submarine community, as it should be,
because mistakes can cost peoples' lives. The hostile environment
is continually searching for a place to invade the people chamber
and ruin your day. It takes vigilance and attention to detail to keep
everything working. Everyone has to perform to his best at all
times. I believe I recently read where the Secretary of the Navy
said that we have over 17 million miles of accident free nuclear
propulsion. This doesn't happen because of luck. The guys out
there know what they're doing and they do it well.
Riding around the oceans, submerged, mixing a cocktail
containing a nuclear reactor and weapons of unbelievable destruction while maintaining an environment that sustains life is impressive in itself. Space is a much friendlier environment. In the
world's oceans we navigate knowing that the only thing that keeps
all this running smoothly is knowledge. It's as if the motto,
"Fonvard... From Under the Sea" should be followed by, With
Books in Hand". That is the true culture of the submariner.
Propulsion plant technology, stealth enhancement, and sensor and
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weapons advances are all crucial to providing a stable platfonn that
operates in harm's way for extended periods of time. But when the
boat sets to sea there really is only one piece of equipment that
matters: the little seven pound mass that keeps the wind from
blowing through our ears. Submariners use that as a Marine relies
on his weapon. Submariners use that as a SEAL relies on his
ability to push himself beyond physical fatigue. Submariners use
it the most.
Many pundits believe the submarine doesn't currently have a
mission. Without ever firing a shot, submarines have forged men
who have gone on to help this country in fields from nuclear power
plants to presidents. CNO Admiral Jay Johnson called the strategy
for the 2P1 century a "naval century". By that admission, I'm sure
he was considering the impact submarines have made.
Living in Chicago, a major traveling hub, I have a chance to see
many old shipmates and friends I used to work with. I'll get a call
from someone passing through on business and I'll usually talk
them into staying for an extra day. I've come to notice something
about the guys who pass through. Most of them are doing quite
well in their jobs and have since settled down with children. As I
spend some time with them I notice the edge is still with them. The
submariner isn't the guy who just does enough at his job; he 's the
guy who gives the extra effort that makes him vital to the company.
The guy isn't the loudest in the crowd, but he's the one others turn
to when things need to get done in a hurry, and they need to get
done right. I wonder how many companies have a guy out there
who outperforms the others. That person, possibly, somewhere
tucked back in the bottom of the closet, has an old shirt that has a
symbol pressed above the chest-a symbol few people understand-the submarine dolphins. He doesn' t reminisce about those
days underway as the high point of his life . Instead, he uses it as
a source of strength and looks for new challenges in his current
career. I'm grateful for the confidence submarines provided me.
Though I don't have an old shirt tucked away in my closet, I do put
a PARCHE pen in my pocket before I speak at any education
convention to give me that little extra confidence.
My roommate and I had no clue what we wanted out of the

38
APRIL2000

THE SUBMARINE REVIEW

Navy. We got something we never thought we'd get. Growth. I
mean the most valuable growth-the kind that comes from within.
The belief that you can do anything you want if you try hard
enough. He's currently a practicing lawyer in Wisconsin. I visit
him once a year and can tell by all the phone calls he receives that
he's a pivotal player within the office. Other former submariners
work in banking, education, construction and finance and I usually
recognize the same traits. I knew it would work out that way.
Their greatest strength comes from the shirt they have tucked in the
closet. That is the submarine's greatest asset and from where they
draw my admiration and gratitude. I'm jealous that I can't create
that same learning environment in my current teaching position. I
sometimes daydream of the learning environment created on a
submarine being replicated in a school. I can only imagine how
successful the school would be. When I speak to parents, I mention
that if they want their young son to be surrounded by an environment that fosters learning and self confidence like no other place in
the world, look to submarines. I'm sure 100 years from now, the
role of submarines will be quite different from today. But the
atmosphere of learning and doing your best will still be at the core
of the submarine community.•

APRIL 2000

+

39

THE SUBMARINE REVIEW

GLOBAL ACCESS AND SUBMARINE RELEVANCE
IN THE 21 ST CENTURY
by Phillip Thompson

Mr. 111ompson is a senior fellow with tlle Lexington Institute, a
public-policy research foundation in Arlington, Virginia.
uring World War II, the threat of enemy submarines
blocking a harbor conjured up images of lurking, bloodthirsty sharks, intent on attacking innocent passersby.
The image wasn't far off the mark, and it even prompted several
nations to defend themselves against subs in a manner similar to the
way beaches are protected from sharks-with nets.
The method only proved partially successful, in part because, in
many cases, submarines didn't venture quite so close to an enemy's
shoreline. But the fact that the mere threat of a submarine crouching near the coast caused a nation to take preemptive actions speaks
volumes about the impact that a submarine, even one, has on
maritime warfare.
That is still the case. While it is in vogue to argue that without
a Soviet threat there is no need for a robust submarine fleet, that
argument takes a short look at a long history. The United States
had a Submarine Force long before the Cold War. It will need one
long after the Cold War. Pundits who declare the sub irrelevant fail
to acknowledge the submarine community's long-proven ability to
evolve along with technology and national security requirements.
That evolution began even before World War I, when the United
States' submarine capability was limited to the mission of harbor
protection or warship escort. During World War II, advances in
technology enabled the Navy to build subs with quieter, lighter
engines, which gave the Navy a far greater reach. Moreover, with
the capability to rig submarines for silent running, the Navy had a
stealth platform long before the phrase became fashionable.
Added to longer legs was greater sight. Improved periscopes
and the addition of radar allowed subs to be used for the first time
as tactical sensors, looking for the enemy. This sight gave
commanders both above and below the sea a greater command of
the battlespace around them, so much so that American subs-2

D
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percent of the personnel of the Navy-accounted for 55 percent of
all enemy shipping sunk.

Post World War II Transformation
During the Cold War, the submarine community transformed
itself from a hunter of surface ships to a hunter of other submarines. American attack submarines hunted, located and tracked
Soviet boomers, the ballistic missile subs, while America's own
nearly invisible missile boats proved to be the nation's one truly
survivable platform of nuclear deterrence. The submarine community also built upon its World War II successes as a tactical sensor
platform. Quantum leaps in submarine technology allowed sub
commanders to gather information that could be distilled into what
was then called indications and warnings about U.S. adversaries.
During those days, the submarine community was truly the
Silent Service, both above and below the surface of the ocean.
Much of what American submarines did, they did in secret. And
the crews didn't talk much about their jobs either. Only in the thaw
following the collapse of the Soviet Union are we learning about the
high-tension, super-secret and highly dangerous role American subs
played in the Cold War. One of the most secret-and most
dangerous-was the submarine's nascent mission as an intelligence
platform.
In the later years of the Cold War, even the nuclear mission
evolved, a reflection of technological advances. By the late 1970s,
the attack submarine was no longer a pure hunter-killer. It had
become a strategic nuclear-deterrence platform.
Meanwhile, technology made sneaking up on the enemy much
more difficult, even for the ultra-quiet American subs. Aerial
photography, satellites, electronic surveillance and the like made
traditional air and sea patrols risky and ineffective. But subs aren't
affected by satellite photography, and their ability to become
absolutely silent makes them undetectable by sonar or radar.
Indeed, Navy leaders realized such attributes are exactly what
is needed in today's battlespace. Thus comes the latest evolution of
America's Submarine Force into a strategic intelligence, surveillance and reconnaissance platform.
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Intelligence, surveillance and reconnaissance-JSR in Navy
parlance-has long been an area shrouded in secrecy, thus making
it extremely difficult to tell the American public just what it is
submarines are doing at the bottom of the sea.
For the most part, the Navy is still tight-lipped about its ISR
mission, regardless of what authors such as Chris Drew and Susan
Sonntag, co-authors of Blind Man's Bluff, write about the underwater Navy.
One good way to think of the Navy's ISR mission is to consider
what a satellite does. American military satellites orbit the earth
with an unblinking eye, snapping high resolution photos, spying on
suspected terrorists, and providing real-time information to
commanders and political leaders. Satellites can be used to verify
the presences-or absence-of nuclear missile sites, troop movements, ship movements and a variety of other activities.
Subs can do the same thing. But the real difference, and a
significant one, is that satellites can be fooled. A scene in the
movie Patriot Games demonstrates this shoncoming perfectly, when
a group of terrorists, training in the North African desert, ducks
inside tents when they know an American satellite is overhead.
But how does one know what a sub-which, unlike a satellite,
possesses enormous combat power-lurks off the coast? One
cannot. Once a sub leaves port, the saying goes, only two people
know its location: God and the skipper. Unpredictability is a
powerful force in warfare because it causes the enemy to hesitate or
to guess or to act rashly. And those missteps lead to access, a
keystone of naval warfare in this century.

Access Equals Time

+ Stealth

"Access is the name of the game in ISR missions, and it consists
of two key factors: time and stealth", said Denis Bovin, a vice
chairman at Bear Stearns and a key Pentagon advisor on a range of
policy issues. "In today's warfare environment, in which areadenial capabilities are becoming the norm. nuclear submarines can
more often than not guarantee access."
42
APRIL2000

THE SUBMARINE REVIEW

A B-52 bomber, for example, is capable of gaining access, but
cannot remain on station very long (time), nor is it especially covert
(stealth). A B-2, however, has the advantage of stealth, but not
necessarily time, as it is unable to remain on station for lengthy
periods.
Satellites, by comparison, have exceptionally good dwell times
or time on station. Thanks to geosynchronous orbits, satellites can
remain overhead indefinitely. And while there is an element of
covertness to the positioning of satellites, most determined enemies
know that most satellites orbit the earth in regular patterns,
traveling east to west. Thus, they can learn ways to void or deceive
the satellite's gaze.
A nuclear submarine, however, makes the most of both time and
stealth. Because it is impossible to deny access to the high seas,
subs can move almost at will, usually undetected. And once in
place, subs can remain on station indefinitely-without ever
revealing their location.
The full exploitation of time and stealth produces information
superiority, a modern version of Sun Tzu's tenet of "know your
enemy". Once access is assured, subs are capable of bringing to
bear a dizzying variety of sensors, electronics, vehicles, even
human elements for information gathering, a capability being fully
realized aboard JIMMY CARTER, a Seawolf class attack sub.
JIMMY CARTER was reconfigured with an ocean interface hull
insert, a space shuttle-like payload compartment amidships. This
hourglass-shaped payload section will be capable of opening to the
sea, mainly to facilitate multi-mission capabilities-classified
research, development, test and evaluation for special-warfare
missions. And with the integration of modular technology into
submarines, the payload may be tailored to fit the mission. For
example, modules of communications equipment can be removed
and quickly replaced with surveillance equipment or special-warfare
equipment to be used by SEALs. This type of flexibility, which in
no way decreases the combat power of the sub, gives fleet and
unified commanders an exceptionally powerful asset when assigned
any number of missions.
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Evolutionary, Not Revolutiona[.)'.
Innovations such as JIMMY CARTER should not be viewed as
radical; instead, they should be seen as the most recent in the
continuing evolution of the submarine as a national defense
platform. Unlike many other defense platforms that become
outmoded or obsolete, the submarine possesses an extraordinary
ability to adapt to the changing U.S. strategic posture.
And while critics could be right that much of the submarine's
Cold War mission is not curremly applicable, the submarine itself
is not outdated.•

RICKOVER, SUBMARINES AND THE COLD WAR
SEMINAR

Complementing the new exhibit "Fast Attacks and Boomers:
Submarines in the Cold War", opening on April 12 at The
Smithsonian National Museum of American History, the
Smithsonian Resident Associates is sponsoring a Reception and
Seminar:
Reception: Friday, April 28, 6:30 to 8:30 PM
All Day Seminar: Saturday, April 29, 10 AM to 4 PM
The informal reception on Friday evening hosted by Admiral
Frank B. Kelso II, USN(Ret.), former CNO, provides an
opportunity to meet Saturday's panelists and mingle with
submariners who developed and operated submarines in the Cold
War.
The story of the evolution of the U.S. Navy's Submarine Force
from WWII diesel boats into today's modern nuclear SSNs and
SSBNs is one of vision, determination, controversy, and political
intrigue. In this seminar featuring panel discussions, individuals
who played key roles in building the complex machines share their
stories of this extraordinary accomplishment.
Ordering Tickets: CODE lX0-824; $80 for NSL Members and
Active Duty; call (202) 357-3030 or by mail: The Smithsonian
Associates, Smithsonian Institution, Dept. 0603, Washington, DC
20073-0603 .
~·
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Agency Characteristics

On the occasion of your IOOth anniversary we would like to
express our infinite appreciation for all you have done to make
our country what It is today. While it may seem that many have
come to take for granted the security that you provide,
somewhere in a comer of the collective American conscience
there is a realindon of the sacrifices that are made. It is your
uncompromising committnent that is the blanket under which our
children sleep at night. Thank You, Happy Birthday, and Godspeed.
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REUNIONS
USS BECUNA (SS 319) 15-17 October 2000, Penn's
Landing, Philadelphia, PA; 17-20 October 2000, Atlantic
City, New Jersey. Contact: Dick Geiler, RM3/SS 59-60, 28
Billings Lake Lake Road, North Stonington, CT 06359;
(860) 889-2846; e-mail: MrGitch@aol.com.
USS BUMPER (SS 333) ASSOCIATION 15-18 November
2000, Quality Inn & Suites, San Diego, CA. Contact:
Edward W. Stone, Secretary, 308 Merritt Avenue, Syracuse,
NY
13207-2713;
(315)
469-3825;
e-mail:
ews_w2eer@juno.com.
USS DIABLO (SS 479) 3-4 November 2000, Kingsland,
GA. Contact: Tom Lambertson, P.O. Box 86, Port Aransas,
TX
78363;
(361)
749-4598;
e-mail:
ti am bertson@centu rytel . net.
USS ETHAN ALLEN (SSBN 608) 6-8 October 2000,
Groton CT. Contact: Dick Geiler, RM3/SS 59-60, 28
Billings Lake Lake Road, North Stonington, CT 06359;
(860) 889-2846; e-mail: MrGitch@aol.com.
USS GEORGE WASHINGTON (SSBN 598) 17-20
October 2000, Atlantic City, New Jersey. Contact: Walt
Liss MMC/SS 71-740 , 55 Miller Road, Preston, CT
06365 ; (860) 886-9268(h), (800) 269-9994 ext. 4690(w); email : wliss@snet.net or lisswj@nu.com; website:
www .Amouse.net/georgefish/.
USS GROWLER (SSG 577) 13-16 October 2000, New
London, CT. Contact: Bob Harmuth, 2000 Ivanhoe St.,
Oxnard, CA 93030-4728; (805) 985-8718; e-mail:
saltymate@aol.com.
USS SEA ROBIN (SS 407) 16-20 October 2000, Atlantic
City, NJ . Contact: Paul Roggemann ET2/XX 63-67, 42
Hemlock Drive, Hopewell Jct., NY 12533; (914) 226-5636;
e-mail: buy_out@ibm.net; website: pws.prserv.net/ss-407/.
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DISRUPTIVE TECHNOLOGY IN UNDERSEA WARFARE
FOR THE 21ST CENTURY

farLOne
by CDR M. E. Martin, USN

Commander Martill is an Engineering Duty Officer currently
attached to the Strategic Systems Program Office. She wrote this
paper while a swdent at The Naval War College and was awarded
171e Naval Submarine League Prize for her research and writing on
a submarine topic.
171e first part of this paper discusses the potential for an
approach to free the Submarine Force from many of the costly
co11srrai11ts of platfomi celltric acquisition paradigms and pave the
way for a submarine-led revolurion in military affairs. 171e second
part of this paper addresses the more general issue of defining the
differences between disruptive innovation and evolutiollary
innovarioll a11d the requiremems for establishing an environment in
which this type of innovation ca11 succeed.
any of the proud accomplishments of the submarine
force's history highlight the importance of creativity and
our of the box thinking in waging war within the sea in
the context of both operations and systems design. The term
disruptive technology describes those technologies capable of
facilitating revolutionary change by providing the means to jump
from one evolutionary path to another offering a broader and/or
more cost effective set of options for the future.
Emerging automation and robotics technologies hold the key to
disruptive innovation in naval systems architectures through their
integration into unmanned undersea vehicles (UUVs) and networked
undersea systems. A submarine controlling a reconfigurable
swarm of automated, off-board tactical systems represents the
opportunity for developing new approaches to undersea warfare and
affordably achieving quantum leap improvements in our ability
dominate the littorals on a sustained basis.

M
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I: A DilTur.enUYay of Lookin~t Problems..and Solutions

Modern naval plaEforms are complex, carefully imegrated and
expensive systems of systems with very long life spans. 1 The ships,
submarines and aircraft being acquired, designed and contemplated
wday represent the Navy's long·term future. Decisions soon to be
made concerning systems development and technology implemema·
tion for these platforms and their payload systems of weapons,
sensors and communications suites will deEermine the Navy and
Marine Corps' warfighting capability and subsequemly affect the
employment of U.S. naval forces not just in the 2010 time frame,
but for the better part of the next century.
The desirability of tying key aspects of platform systems design
to the development of warfighting strategies and mission require·
ments is intuitively obvious, but up until now, submarine payload
capacity has been inherently limited by volume availability within
the hull. Seawolf and Virginia class designs incorporate sensor,
weapons and communications performance enhancements appropri·
ate for litcoral operations, but neither possesses the magazine or
payload capacity for an individual submarine to provide sustained
support for expeditionary maneuver warfare.
lnnOYat~atfurnLC.entric_Mind:SeUn.Jb.c_S_uhmarine

Cnmmunity
Submarines, like all major warfare platforms, take a long time
to design and build. Both platforms themselves and key subsystems
are becoming ever more complex and expensive. Implementation
of most proposals to enhance the payload capacity of current
submarines would impact other shipboard systems and capabilities
adversely. At the same time, successive sustaining chains of
incremental innovations are required to retain leading edge
1

Defense Science Board Task Force on Submarine of the Future estimates the
life span of a ne~t generation submarine would be on the order of 50 years, Rep.on
of..lhe Defense Science Board Tusk Force on Submarines of the Eurure, July 1998
pg. 6.
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advantages in both offensive and defensive capabilities 2• With our
primary focus having been first on getting Seawolf to sea and now
on Virginia, there have been insufficient funding and resources to
suppon initiating major new efforts in submarine design or payload
systems development outside of these programs. Many of our
current payload systems are overdue for modernization.
Both the Defense Science Board Submarine of the Future Task
Force and the Submarine Technology Assessment Panel expressed
concern with the state of research and development in the submarine community and the prospects this posed for the Virginia class
and potential follow-on submarines. Their recommendations to
better prepare for the future differed in a number of respects.
However, both recommended initiation of a properly funded
submarine research and development program with measures to
foster innovation leading to greater payload flexibility and capacity.
The Defense Science Board Task Force chose to make payload
a focus of their study and recommended that Virginia evolve into
a next generation design with a projected IOC of approximately
2020. In their report, this next generation submarine is envisioned
as a cost effective, large, nuclear submarine differing from earlier
designs chiefly in its weapons and sensor suites (larger numbers/more space). The task force considered submarine payload
modernization and expansion so important, they recommended that
the submarine community defer continued investigation and
implementation of some promising propulsion and quieting
technologies to provide necessary resources to step up efforts in this
area. As a result, this study predicted that its contemplated larger
follow-on would employ essentially the same propulsion plant as the
Virginia class. 3

'This trend and its implications are documented in detail in The Ell!ure of War
Power Technology and American World Dominancc:.._in_the 21" Century, by
George and Meredith Friedman, {New York, NY: Crown Publishers, Inc., 1997).
3

Defense Science Board Task Force on Submarine of the Future, Rcpon of the

Defense Science Board Task force on Submacjne of the Future, July 1998 pg. 26,

29, 30 and 31.
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At first look, this appears to be a sound, cost conscious approach
for producing a submarine capable of performing a broad range of
missions in the littorals. However, this approach does involve
some considerable risks. The Submarine Technology Assessment
Panel identified most of these risks for us:'
VIRGINIA, as a single entity, represents a submarine superior
to those other nations are currently capable of putting in the sea.
However, it is not possible to accurately predict other nations'
capabilities to design and build submarines 20 years and more into
the future. Also, U.S. submarine mission requirements may change
significantly, driving us to seek additional performance margins.
Insertion of mission specific hull sections, frequently postulated
for adding payload volume to the Virginia class, without changes
in the propulsion system, would result in a longer, slower submarine. The impact on ship's maneuverability resulting from greater
size and less speed will depend on mission and operating environments, but decreased maneuverability is generally not desirable for
either open-ocean or littoral operations. Integration of payload
modules represents cost savings over designing and building an
entirely new submarine, however, the resulting modified submarine(s) will be more expensive than a Virginia class. The current
program of record shows no identifiable funding for either the
design or acquisition of such modifications indicating that this
course could result in further slowing down of an already very slow
submarine building rate.
An additional important factor to consider is that submarine
nuclear propulsion plants are a highly specialized technology area
with no current commercial application. The Navy is presently the
only potential customer for new nuclear reactor plant design in the
United States. A design freeze lasting from today through a
Virginia follow-on, a period most likely on the order of 20-30
years at a minimum, would most likely result in a total loss of
U.S. nuclear reactor design capability.

4

Submarine Technology Assessment Panel, Submarine Technology Assessmen1

Panel final Repon, 15 March 1996 pg. 12.

APRIL2000

+

51

THE SUBMARINE REVIEW

Intricate interplay and interrelationships between systems and the
need to insure proper fit and function within the tight confines of a
pressure hull, play a major part in contributing to the long period
of time between design initiation and deployment. By the time key
up-grades and new systems are fully implemented some components
are already obsolete. Meanwhile, technology refresh cycles are
tending to become shorter especially in the areas of computer speed
and computational capacity, sensor technology, micro-electromechanical systems (MEMS) and electronics, indicating this
situation is likely to get worse.
With specialized components and materials being purchased only
in small volume due to current low build rates, per unit cost
increases contribute to high submarine building and life-cycle
support costs. Procurement programs are subsequently stretched
out and shifted to the right to fit funding profiles further exacerbating the problem. As a result of low activity rates, and decreases
in funding availability, there is growing concern about the viability
of both the industrial base and the technology base that supports the
industrial base and depends on it for funding. This all sums to a
selr-rueling cycle and constitutes a critical dilemma or platrormcentric warfare.
A solution is needed which can provide the necessary increases
in payload volume and flexibility without adding significantly to the
complexity (and cost) of the submarine or adversely impacting
attributes affecting its ability to access or maneuver in littoral
waters. This solution must also preserve our ability efficiently and
cost-effectively to pursue research, development and implementation of new technologies and concepts in all aspects of submarine
and submarine systems design.
~ing_TugetheLan

Innovative Solutfon

The DSB Task Force and Technology Assessment Panel Reports
do not specifically recognize the role of the platform-centric
paradigm in submarine design and payload modernization problems.
A variety of factors such as time constraints, the desire to convey
support for additional incorporation of modem technologies without
52
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seeming to provide meddlesome direction, or simply being too close
to the problem may account for their silence on this subject.
Identification of this as an underlying factor suggests we should
examine modern technologies, especially automation and networkcentric technologies, for out of the box concepts capable of
breaking the platform-centric paradigm. If a valid alternative path
can be developed, the next generation submarine, when required,
may be more cost and operationally effective without having to be
larger.
Taken independently, recent advances in automation and reduced
maintenance systems, rugged, compact miniature electronics,
applications of state of the art computer and software technologies
in navigation, guidance, and control systems, built in monitoring
and test capabilities, and undersea communications are impressive.
Taken in combination, within the venue of robotic vehicles and
distributed undersea networks, they represent an opportunity to
achieve what some are now starting to define as a disruptive
tecli11ology leap to a whole new way of doing things. 5

UUVs as Disruptive Technolog)'.
As is often the case with disruptive technologies, no single
development or breakthrough is responsible for the growing interest
in robotics and the perception that technologies in this field
represent practically unlimited potential for growth. Rather, it is
the simultaneous maturation of a number of enabling hardware and
software technologies and insightful integration, packaging and
application of these technologies that is exciting. Robotic vehicles
have been used in niche applications for years but are now finding
broader application. Airborne robotic vehicles (UAVs) are rapidly

M. Christensen, The lnnoyator's Dilemma When New Techno!o~
Cause Great EimJs to Fail, by (Boston, MA: Harvard Business School Press,
1997) pg. 14 and Uisolptive Technologies· Catching (he Wave, published in
Seeing Differen!ly lnsii:hts on lnnovarion, edited by John Seely Brown, (Boston
MA: Harvard Business Review Books, 1997) pg. 123-140.
5Clayton
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gaining acceptance for tactical battlefield surveillance roles and
other applications. The ability of submarines to interface with these
valuable assets has already been demonstrated .6 Current tactical
UAVs are not designed for submarine launch, but a number of
proposals exist for both low observable and long endurance UA V
and armed combat UCAV systems capable of being both launched
as well as controlled by submarines.
Sea-based applications of automation and robotics technologies
are also experiencing a boom. A proliferating variety of compact
high quality sensors, navigation systems and automated control
systems designed or adapted for use in the undersea littoral
environment are now available. Similarly, a growing number of
robotic undersea vehicles (UUVs) can be found, providing sufficient payload volume, power, mobility and the means of data
transfer for modification and update of programming and exercise
of decision authority, to support both highly specialized and
multifunction missions for academic research, commercial and
military applications.
A number of today's UUVs bear significant physical resemblance to their ancestor, the torpedo. In the future this will
probably be less commonly the case. 7 New materials and refinement
of hull-form designs for maneuver in littoral waters using new
hydro-dynamics modeling and simulation techniques should result
in greater stability, better range, longer endurance and very
different looking vehicles. The ability to fit in a torpedo tube need
not be a firm requirement. This will give additional freedom for
UUV designers to allow mission requirements, operational

6

USS CHICAGO conducted operations interfacing with a Predator UA V in
June 1996. See Chief of Naval Operations, Submarine Warfare N87 Unmanned
Aerjal Vehicles, published on the N87 Internet Home Page
(www .chinfo.navy .millnavpalib/cno/n87.
7
By visiting NUWC and examining Woods Hole Internet home page (and other
UUV web pages), I learned that UUVs currently operated by NUWC and Woods
Hole are shaped like torpedoes (and use components derived from torpedoes and
1orpedo research). Many of the systems they have currently under design and
development, however, are no longer 1orpedo shaped.
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environments and available technologies to drive the form vehicles
will take in the fucure. Operating with submarines or being
controlled by submarines need not always necessitate that tactical
UUVs fit in submarines. Both submarine organic UUVs and those
launched by other means have a place in the development of this
capability. It is possible for them to provide submarines with
effectively greater payload without ever physically being submarine
payloads.
With appropriate consideration given to platform packaging
many of the payload systems we currently think of as organic or
indigenous to submarines and other major warships may no longer
have to be hosted onboard the major platform itself. Platform
packaging in this case includes size, weight, power supply requirements and provision for automated systems to perform periodic
routine calibration activities as well as monitor status and performance. Advances in computer processing, storage capabilities and
the ability to employ a variety of new communications techniques
have played a key role in making remote and autonomous systems
more attractive for a wide variety of uses. Breakthroughs in these
areas are being made steadily and have widespread applicability in
a growing number of commercial and defense sector markets.
Development of vehicles with the reliability, range and endurance to make moving major systems off-board practical and cost
effective has been proposed and preliminary engineering studies
have been initiated at the Naval Undersea Warfare Center and
elsewhere. Integration of such vehicles with payload packages and
network-centric communications systems appropriate for littoral
warfare missions can be contemplated for a timeframe compatible
with both the USMC's projected implementation of Ship to
Objective Maneuver architectures (2015) and the Defense Science
Board Task Force's 2020 projected need date for a follow-on to the
Virginia class. Payload capacity increases via UUV may facilitate
extending the service life of the Virginia class, especially since this
design incorporates modular design concepts and significant
provisions for periodic technology refresh in many of its on-board
systems. We should ensure that the technologies and systems
required to interface with tactical UUV's and networks of deploy-
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able arrays of sensor and communications systems figure prominently in our plans for such future upgrades.
Shifting from Plat.forms to Swarms and from Nets to Webs

Like their industrial cousins, naval UUVs are ideal candidates
for a broad range of repetitive, boring, time consuming, dirty or
dangerous tasks we might wish to spare humans from performing.
Some of these may include underwater hull inspection and maintenance activities, oceanographic surveys and mapping, various long
term surveillance, monitoring, and data collection activities, mine
detection and neutralization, or placement and servicing of seabased sensors, navigation aids and communications equipment.
These are important, make economic sense, and aid in improving
the quality of life for our personnel. However, these applications
do not convey the full extent of how important this technology may
be in the future to our Navy.
UUVs and deployable automated systems have a potential role
in more complex mission environments as well. Rather than
considering them as replacing manned platforms in this context they
should be viewed as means of enhancing and extending the
capabilities of the manned platform, much like the Cooperative
Engagement Capability and other emerging techniques for networking manned platforms to each other. The manned platform and the
vehicles and automated systems it controls or operates with should
be seen as a robust non-physically integrated system of systems or
swarm. While it is unlikely that we can define all of the potential
implications of such a revolutionary discontinuous change in our
approach to systems packaging and delivery today, it is possible to
speculate broadly about a few of these.
Like their equivalents in the air (UAVs) and on land (UGVs),
UUVs represent the potential to maneuver in the sea environment
in ways that would be impractical, impossible, or excessively
dangerous to achieve with manned systems. The small size and
precise maneuvering capabilities of these vehicles will allow our
forces to establish presence and control over waters too shallow,
too hazardous, or too comentious for manned platforms to occupy.
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They can provide means to position sensors or weapons systems at
specific sites or within optimum target acquisition boxes over
extended periods without impacting the maneuverability of a
warship. 8 A network of undersea sensors and UUVs could play a
significant role in providing security for a forward-deployed
seabase envisioned in many USMC architectures. UUVs could
provide many routine services within such architectures, allowing
manned warships, with their virtually unlimited range and freedom
of mobility, and their most important asset, human reasoning
capacity, to be reserved for more demanding missions.
Establishing strong, flexible C4ISR (Command, Control,
Communications, Computers, Intelligence, Surveillance and
Reconnaissance) capability to conduct intensive expeditionary
operations in remote locales can be difficult and time-consuming.
It involves temporarily and locally converting the permanent
worldwide surveillance and information net into a tighter more
complex integrated surveillance web. Currently, this often means
obtaining permission and priority to relocate very capable and very
expensive sensor platforms, that exist in very short supply and
require extensive support, to positions from which they can access
the theater of operations. Establishing battlespace superiority to
ensure their safety is often a pre-condition for deployment of many
manned sea or air based C4ISR assets.
As capability to conduct network-centric warfare spreads among
potential adversaries and rogue states, we can expect it to become
more important for our initial forward-deployed expeditionary
forces (Navy and USMC forces) to possess strong organic capabilities to initiate a localized enhancement of C4ISR capability. These
capabilities will be needed to deny potential adversaries the benefits
of information superiority in the event conflict should erupt.
Equipping UUVs and deployable automated undersea systems with
appropriate sensor and communications packages and developing
the capability to position, control and retrieve them, from the sea,
can be an extremely cost effective means for conducting sustained,
8
CAPT Wayne P. Hughes, USN(R), Naval Maoeuyer Warfare, (Newport RI,
Naval War College Review, Summer 1997) pg. 47 .
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long-term surveillance and monitoring. These systems could
furnish and confirm critical intelligence and provide analysis of
expeditionary environments that would most likely be unavailable
by any other means. Early, covert, non-provocative deployment
in the pre-crisis stages of a potential conflict siruation could provide
critical information for diplomatic efforts and mission planning.
Potential Benefits
Tactically and operationally, the manned submarine will no
longer be a single, localized point of capability or vulnerability.
The manned platform and its accompanying swarm represent a
modem, inexpensive variant of the battle group concept providing
distributed mass with force projection capability and its own
defensive screen. The submarine becomes a nimble spider capable
of monitoring and responding simultaneously to events anywhere
within its extended web vice a delivery truck sequentially servicing
stops on its route. Each submarine and its swarm in the battlespace
will represent a greater threat to our adversaries since it will truly
have the capability to be many places at once acting against their
forces or serving to increase our access to and control of the battlespace. Two or more platforms operating cooperatively might also
share capabilities provided by swarm elements. Individual
automated elements could be transferred easily from the control of
one manned element to another or shared between platforms.
Submarines, surface vessels, aircraft and land based units or remote
command authorities properly equipped to interface with them could
benefit from information they provide or direct their activities.
There is offensive force multiplication with ability to penetrate
deeper into the enemy's territory and attack multiple targets from
multiple trajectories simultaneously without risk to manned
systems. Manned elements may standoff in safety while autonomous robotic swarm elements attack, weaken, divert or confuse
enemy defenses. UUVs can provide a relatively inexpensive
means to tailor a ship's capabilities specifically for the mission it is
assigned or the battlespace to which it is deployed. By varying the
number and type of swarm elements assigned to a manned platform,
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we can increase the ship's magazine capacity, give it a new sensor
suite, or additional communications systems. Critical capabilities
located off-hull can remain deployed when the manned platform
cycles off-station.
There is defensive force multiplication through the ability to
detect and attack enemy units at greater range, in a variety of
fashions simultaneously. Defensive attacks can be executed by
robotic elements while the manned element(s) remain hidden or
withdraw to a safer position. Presenting a distributed force of
many elements should result in vulnerability to enemy countermeasures and asymmetric warfare capabilities. Swarms can complicate
an adversary's tactical picture and make it more difficult for its
forces to degrade our capabilities. An adversary will have to expend
significantly greater effort at identifying and targeting key components of the swarm. Detecting, targeting and attacking the critical
manned platform, the brain of lhe swarm, will become a complex
multi-variable problem ravenously consuming lhe adversary's time,
energy and resources. Loss of autonomous unmanned systems will
not represent a significant, demoralizing event, and need not result
in a serious degradation in even localized warfighting capability.
Recovery of lhe swarm can be swift, wilhouc causing expeditionary
forces to falter in their execution of a mission. Vehicle duty
assignments will simply be reprogrammed on the fly and the
mission will continue.
There is deterrent force multiplication and preemptive
situation control through early and ensured access to networkcentric warfare systems and enhanced flexibly to furnish necessary
and sufficient firepower to counter any breakout. Early detailed,
unambiguous, knowledge is a critical element of deterrence,
counter-proliferation, enforcement of diplomatic sanctions and ocher
efforts to maintain peace. UUVs have lhe potential to figure
prominently in extending our capabilities in this area effectively and
economically. They can facilitate a capacity immediately to deploy
a broad range of emerging high quality sensors in readily reconfigurable and retrievable arrays locally to augment permanent strategic
sensor grids. In addition to collecting necessary data to expose
violations of international agreements, human rights atrocities or
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activities indicating hostile intent to the international community,
advanced robotic vehicles can provide the potential for intervening
aggressively in response, without bringing manned systems into
play. The capacity to execute missions of this type, before an
aggravated crisis situation develops, without needing to expose
personnel or major assets to risk, can send potential rogues and
allies alike strong signals of the value the U.S. places on world and
regional peace.
For force structure planners and budgeters, there is increased
flexibility and cost savings. They will have wide latitude to tailor
the combination and number of swarm elements and capabilities to
meet mission requirements. Submarines and other platforms
capable of interfacing with and employing off-board vehicles and
systems will be smaller, more maneuverable and able to exercise
control over a greater portion of the battlespace. Expensive
manned platforms will be likely to spend less time in the near
littorals within range of coastal defenses and an adversary's patrol
craft. Delegating hazardous functions in these waters to unmanned
systems will significantly enhance the survivability of major
platforms. There will be more opportunity to adjust architectures
and capabilities in response to changes in the threat and deploy new
payload technologies as they mature and become ready to put to
sea. Major changes in capability or critical new weapons, sensors
and communications systems will not always result in typically
costly major platform refits required for system backfits, or
acquisition of a new, manned, major platform. Many new sensor
and weapons systems inste:id will result in new variants of swarm
vehicles.
In the area of ship and systems design and acquisition, there
is potential relief from problems in matching volume and power
requirements that a system might need with what a platform can
afford, as well as other compatibility constraints in integrating
complex systems into major platforms. This is especially important
when one considers that platforms currently being designed may be
in service for 50 years or more while the evolutionary cycles of
many weapons, sensors and communications technologies are
shorter than ever before.
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Each component of a swarm, including the critical manned
submarine can be made smaller, simpler and less expensive than
would be possible in architectures relying on a single all encompassing platform. Simpler submarine designs and subsequently
lower acquisition costs, should contribute significantly to the
community's resource allocation profiles taking on a much less
spiky character than is currently the case. With research, design,
and procurement funds available at nearer to constant levels, better
program stability will be possible. There will likely be more
construction taking place, possibly involving a greater number of
vendors, resulting in lower per unit costs and greater stability in the
industrial and technology bases. Extending completion of a system
of systems swarm over a greater number of POM cycles may also
aid in avoiding budgetary spikes while maintaining a well balanced
and capable force structure. Unlike the case where a single very
complex warship is being procured, partial products delivered
periodically throughout the process will allow the fleet access to
new systems and new capabilities as soon as possible and prevent
paralyzing adverse reactions in the industrial and technology bases.
Delivery dates of individual swarm elements can be adjusted to
accommodate advances or setbacks in integration of the technologies they employ or unforeseen shifts in either the fiscal or threat
environments with minimum impact on the overall architecture's
costs or force readiness.•
Pan Two of Commander Manin 's article will appear in the July
issue of THE SUBMARINE REVIEW.

APRIL 2000

+

61

THE SUBMARINE REVIEW
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Massachusetts /11stitute of Tech11ology
LCDR Whitcomb received a BS in Nuclear Engineering from the
University of Washillgto11, Seaule, WA in 1984; an MS in Electrical
Engineering and Computer Science from MIT in 1992; a Naval
Engineer degree from MIT in 1992; and a Ph.D. in Mechanical
Engineering from the University of Maryland in 1998. His currelll
position is as an Associate Professor of Naval Architecture and
Marine Engineering at MIT in Cambridge, MA . Until rece111ly he
was a Program Officer in the Ship Struclllres and Systems Science
and Technology Division (ONR 334) at the Office of Naval Research. He was also the Systems Engineering Manager for the
Power Electronic Building Block (PEBB) project team at ONR. His
naval service has included tours onboard USS SCAMP (SSN 588)
and ship work coordinator at the Supervisor of Slzipbuildi11g,
Conversion, and Repair, Groton, CT.

T

he January 2000 announcement made by Secretary of the
Navy Richard Danzig to select electric drive for use within
the 0021 program sets the stage for the largest technological leap forward in naval ship propulsion since steam engines
replaced sails. The commitment to use electric drive will pay huge
dividends to the Navy in several ways, but the most outstanding and
technologically promising reward will be when high temperature
superconductor technology is first incorporated into a ship or
submarine in the form of an electric motor.
Recent commercial development in superconducting motors
provides an opportunity for meeting a critical need for powering
future naval ships and submarines. As part of the spectrum of
electrical technologies available to support future all-electric Navy
flexibility, superconducting motors offer an opportunity to extend
mission perfonnance through improved efficiency at reduced power
system size and weight, in addition to meeting acoustic performance
requirements. This opportunity can now be realized by leveraging
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the recent advances in superconducting technology.
A recent statement related to the Submarine Force of the future
listed high temperature superconductivity as "promising" to future
submarine performance improvement•. Although reduced acoustic
signatures are as vital for the Submarine Force as ever, new
requirements dictate the need for a multi-objective approach to
submarine design considering mission flexibility, which results in
the need for designing in operational flexibility. This fact is borne
out by the declaration by the Submarine Force that the four pillars
of connectivity, payload, sensors, and platform have been defined
to guide submarine development for the next generation. Electric
technologies provide a high degree of design, construction, and
operational flexibility to meet the challenges of the near future:.>.
The surface ship community is also pursuing electric technologies
to achieve acoustic quieting and mission flexibility goals for the SC21 family.
Superconducting machines have advantages related to conventional machines due to two main factors, lossless current transport
and the ability to create large magnetic fields based on this high
currenti. These factors lead directly to improved efficiency and
reduced size, as measured by both weight and volume. Further,
they can lead to lower first as well as life cycle costs.
In the commercial and industrial sector, the efficiency translates
itself into several tangible results such as energy savings, size
reduction, and operational cost reductions. For instance, of the
1,683 x 109 kilowatt-hours (kWh) of electricity consumed arumally
in the United States, 64% (1,081x109 kWh) is transformed to shaft
power by electric motorss. Even a small increase in motor
efficiency would result in substantial energy savings each year.
Since there are approximately 50 million motors in operation in the
industrial and commercial sector alone, with more than 1 million of
these greater than 5 Hp, there is tremendous potential for many new
applications of superconducting motor usage'.
For the military sector, the weight and volume reductions are
equally important, since most military machines must be transported or are used for transportation powering. The superconducting phenomenon and related engineering for application to practical
devices is presented, including a critical look at some key technology developments that are now enabling superconductivity to be
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applied to ships in the near future.
Supercondru:tirlt)'.
Superconductivity is a fascinating phenomenon that encompasses
much more than just simple zero DC resistance at very low
temperatures6 • To completely describe the effect and its applications requires discussion of aspects from such disciplines as
classical physics, quantum mechanics , thermodynamics, materials
science, and electrical engineering among others. This broad
overview will serve as an imroduction to the saliem points of basic
superconductivity. The major aspects associated with superconductivity are temperature dependence and diamagnetism.
Temperarure dependence is the most familiar aspect of the
superconducting phenomenon. As the temperature of a superconducting material is lowered, it evenrually reaches a critical temperature, Tc, where direct current (DC) resistance becomes zero.
Different materials transition to the superconducting state at
different Tc's, from 0 .01 K for rungsten to above 100 K for some
of the higher temperature superconductors (HTS) . The rate of
transition is also important, since this determines some of the
behavior of the material in real applications. When a material
becomes superconducting, normal electrons pair together to become
superelectrons known as Cooper pairs . These Cooper pairs are
bound together with an amount of energy defined as 26, which is
on the order of 10-3 e V. Cooper pairs are responsible for the
transport of electric current with zero DC resistance. The density
of these pairs is inversely dependent upon temperature, the lower
the temperature the more superelectrons form from the normal
electrons .
At any given temperature, there is a critical current density Oc)
at which a superconductor goes back to being a normal conductor
since the electron pair absorbs enough energy to split into two
normal conducting electrons. Therefore le is a function of
temperature. The maximum critical current density is an extrinsic
property of the material that can be affected somewhat by
microstructural changes, such as voids and grain boundaries, in
material processing, especially in the HTS materials.
Diamagnetism is the expulsion of the magnetic flux within the
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superconducting material. Flux expulsion, also known as the
Meissner effect, manifests itself in superconducting materials by
expelling all magnetic flux from the interior of the material. In
other words, when in the presence of an applied external magnetic
field, B = 0 within the material bulk. The flux-affected states of
the superconductor are actually thermodynamic phases in the H-T
(magnetic field - temperature) plane. Vortex formation occurs as
the flux enters the bulk material volume as a regular triangular
array of vortices. These vortices have a center of normally
conducting material with a radius on the order of the coherence
length. This normal region is formed due to the increase in kinetic
energy of the Cooper pairs. As the distance from the center of the
vortex decreases, the energy increases to the point where it exceeds
the pair's binding energy and they split into two normally conducting electrons. The material between the vortices remains superconducting. As the applied field is increased, more and more vortices
enter the material and the vortex density increases. The vortices
interact with each other and with applied currents and magnetic
fields through Lorentz-like forces. These interactions cause the
vortices to move, which dissipates energy. Since superconductors
are used to eliminate energy losses, the vortices must be held in
place so efficiency is not compromised. This is accomplished by
pinning the vortices. The superconducting material is processed
such that normal conducting regions of approximately the same size
as the vortex diameter are placed at regular intervals in the lattice
structure. The vortices will find a lower energy state when their
cores align with the pinning sites. This reduced energy state holds
the vonices in place until the applied field or the applied current
exceeds the value at which the vortices begin to become unpinned.
Vortex movement causes a sudden increase in the energy dissipated
by the material which may cause the material to come out of the
superconducting state.
This sudden transition from the relatively lossless superconducting state to a normal energy dissipating state is known as quenching. Most low Tc materials exhibit quench type behaviors, while
most HTS materials are not as susceptible to sudden quench due to
shallow transition temperature slopes and high specific heats.
Quenching can be caused by any of the parameters on which
superconductivity is dependent such as excessive magnetic field,
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overheating, or high current densities. The effects of quenching are
mitigated by constructing superconducting wires with copper or
silver matrices surrounding them. Thus if a quench occurs, the
metal carries current for short periods of time and carries the heat
away quickly to keep the superconductor cool. Since le is a
function of temperacure, as temperature increases, le decreases and
the material comes closer to losing superconductivity. Thus quench
has a positive feedback on itself. The metal matrix helps mitigate
the onset of thermal runaway .
Materials

Development of materials for superconducting applications
presents challenges in electrical and mechanical areas. Electrically,
there are two basic types of superconducting materials, type I and
type II. These materials each possess the two key properties of
superconductors, zero DC resistance and diamagnetism. The
applied flux interaction is the differentiating feature between the
two. Ginzburg-Landau theory defines a critical value to determine
if a material is type I or II. Type I materials have one phase
boundary, He(T), below which the superconducting state is favored
(and the Meissner effect is exhibited) and above which the normal
conducting state is favored. In other words if the applied magnetic
field at a given temperacure exceeds He. the superconducting effect
is destroyed and the material becomes a normal conductor. Type
II superconductors exhibit two phase transitions, He 1(T), and
He2(T}. At any given temperature below He' the material acts to
expel flux while above He2 the material becomes a normal conductor. In the region in between, with He 1 < H1 ppuc11 < He2 , these
materials superconduct in the mixed or vortex state. In the vortex
state, some of the applied field penetrates the interior of the
material.
It is the field penetration, while still in a superconducting state,
which allows type II superconductors to carry higher current
density in large applied fields. An applied field penetrates a type
I material only slightly, so the externally applied current flows in
a thin surface layer. This means the current density exceeds le at
low driving current. In type II materials, vortices penetrate deep
into the material volume. Since it is the current density that is
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critical to high power superconducting applications, increasing
material volume available to current transport increases the total
current which can be transponed. So it is the type II materials that
are applicable for use in high current, large magnetic field applications such as motors, generators, energy storage, and transmission
devices. For example, the critical current density on the overall
conductor area Je, required for motors ranges from 0.1 to 0.25 x
104 A/mm2 @ He of 2-3 T {7]. The current density limit for bulk
material currently ranges from about 4 x 103 A/cm2 @ He of 6 T to
7.5 x 104 A/mm2 @0 T1.
Chemical stability challenges include the need to account for
susceptibility to absorbing water and losing oxygen, which eliminates the superconducting property. Mechanical propenies needed
to be addressed, since the new HTS materials are ceramics and
therefore brittle with low tensile strength. The mechanical issues
have been effectively addressed through strengthened matrix and
steel lamination.
Recent Developments

Although low temperature superconductivity has been known
and applied for many years, it was the discovery of HTS materials,
that began the superconducting transition in the temperature range
of 77 - 100 K, that has allowed for more widespread application.
The ability to operate at higher temperatures removes a major
obstacle in the practical use of superconductivity, the necessity of
a liquid helium refrigeration system. The first HTS compounds
discovered, such as YBa2Cu307-x (Y123), become superconducting above liquid nitrogen temperature. Newer compounds, such as
Bi 2223 are being used in the manufacture of electrical conductors
and a variety of magnets. This offers the potential to reduce
operating costs due to reduced refrigeration requirements.
Recent innovations by American Superconductor Corporation
(ASC) have shown promise as engineered solutions to both parts of
the superconducting application challenge, the ability to use the
HTS materials in real applications and the development of mechanically simple refrigeration mechanisms. ASC has developed
superconducting wires that have overcome technological problems
associated with physical and material HTS propenies that until now
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have prevented their use in practical applications. The electrical
properties include the critical current density, Jc, and critical
magnetic field intensity, He. Average Je performance of 14,000
A/cm2 at 77 K in self-field has been reported by ASC for long
lengths of wire. Je performance of 70,000 A/cm2 has been achieved
for short length research and development samples1 ·9 , ASC has
overcome the chemical and mechanical problems by developing
robust materials, such as Bi 2223, that have been designed into long
conductors having good chemical stability and mechanical properties for use in high voltage electric utility transmission cables and
large scale alternating current (AC) machines. They have also
developed and demonstrated low power cryocoolers in naval
superconducting magnets for mine sweeping applications. This
cryocooler could also work in superconducting motor applications.
Superconductive Motor D.esign

The advantages of using superconductivity in commercial motors
are attractive, since the size and weight are reduced to as little as
1/3 of conventional motors while the losses are halved. In the past,
the major disadvantages of superconductivity applied to AC and DC
machines related to the thermal management. This included
increased capital cost due to the necessary refrigeration and
increased complexity of motor design and upkeep due to incorporation of the cryogenic cooling system. Other factors include the
reliability in the low temperature thermal support systems.
AC machines are the most common in a wide range of industrial
applications. The application of superconductivity still retains the
basic configuration and operation of conventional AC motors. A
superconducting magnet creates a magnetic field high enough that
iron teeth are not needed to enhance the magnetic flux, either in the
rotor or the stator. This means that the current densities in the
active regions are not limited by iron saturation. The stator only
requires the use of back iron acting primarily as a shield to keep
magnetic flux inside the machine. A resulting HTS air core
configuration, with higher flux density, is significantly smaller and
lighter than conventional AC synchronous motors.
The lack of iron teeth in the rotor and stator provides additional
benefits. First, it eliminates the need for winding slots, thus
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reducing the major source of cogging torques that lead to radiated
noise. The reduction of iron also decreases the inherent armature
(stator) reactance, resulting in improved machine dynamic performance. The lack of iron leaves more room in the stator and rotor
structure for winding conductors, thus increasing the power density
and efficiency. Dynamic characteristics will be different in the
superconducting motor. The lack of iron will lower synchronous
and subtransient reactances, resulting in lower torque angles during
operation, thus improving transient stability. This stability
improvement should be realized even with the reduced air core
rotor inertia.
HTS motors can be designed for direct line start. The AC
synchronous motors being designed today by ASC will be capable
of self-start by switching on full vollage at zero speed. The
asynchronous field projected by the stator staning currents on the
rotor will be intercepted by an electromagnetic shield surrounding
the HTS windings. The superconducting windings are kept open
circuited during this period, and are energized with DC when the
motor reaches near synchronous speed. Analyses performed by
ASC during the development of commercial and marine propulsion
motors have shown that AC losses in the HTS windings are very
small, and will not damage the HTS winding. The 200 HP HTS
synchronous developmental motor was started in this mode without
load. Calculations are currently being made to support future
commercial and marine propulsion AC synchronous motors.
The successful design of HTS motors benefits naval propulsion
system engineering. The development of practical HTS materials
removed the most significant economic roadblock, which is the cost
of cooling earlier materials to 4K. Large scale motor demonstrations are planned including a 1000 HP motor. The initial commercial investment impetus is in the regime of large ( > 5,000 Hp)
industrial and commercial motors. Thus the first of the new HTS
motors would likely incorporate technology on a scale such that it
demonstrates technologies applicable to larger naval ship propulsion
motors.
For ship propulsion applications, the superconducting motor
improvements in weight and volume are as important as the
increase in efficiency. Most commercial motors are used in high
speed, low torque applications, where the superconducting motor
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weight and volume savings are not as important as efficiency
improvements. For naval ship propulsion, however, the motors
must be low speed and high torque, resulting in high weight when
conventional type motors are installed. The lower weight and
volume superconducting motors will be able to operate in the low
speed ranges, less than 200 RPM, to directly drive the propeller,
while greatly reducing weight and volume over conventional
motors. The size reduction is important both for arrangement
considerations in tight after areas of the ship, in exterior propulsion
implementations, and in the possible reduction of overall ship
displacement. The low weight also helps reduce moments caused
by large distances from the longitudinal center of gravity, leaving
greater design flexibility for the naval architect to achieve ship
balance. Recent ASC preliminary design of a 25 MW, 120 RPM
motor show 5 to 10 fold decrease in size and weight as compared
with conventional motors.
American Superconductor Air Core AC Synchronous Motor

The new American Superconductor HTS conductor materials
have made the transition from science to engineering and are now
available to begin construction of superconducting motors today.
The United States Navy Office of Naval Research (ONR) and the
Naval Research Laboratory (NRL) have recently initiated programs
to design and build superconducting ship propulsion motors that
take advantage of these HTS engineering advancements. American
Superconductor is currently under contract to design and build a
superconducting motor directed specifically towards eventual use in
ship propulsion.
The superconducting air core AC synchronous design takes full
advantage of commercial developments in motor design, as well as
the factors of low volume, weight, and high efficiency, making the
motor attractive for shipboard applications•Dll.i:. The initial
implementation has a copper stator winding and superconducting
rotor coils. Modular construction of the winding assemblies
simplifies the design, production, testing, and maintenance of the
motor•o.u.i:. As new conductors are created, they can easily be
developed, manufactured, mass-produced, and tested in parallel
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with existing coils, so that when higher performance is ready for
insertion, the motor can be marketed taking advantage of nonrecurring engineering costs of the design of the balance of components.
The assemblies can be bench tested co full voltage and current
before installation, improving reliability.
Heat transfer is probably the biggest challenge in the motor
design. The most important development pointing to a successful
implementation in this area is the use of extremely low power, low
weight, high reliability, mechanically simple cryocoolers instead of
high power, high weight, complicated cryogenic cooling systems
used in earlier systems. A cryocooler is a small refrigeration unit
that uses gas flow through a regenerator bed to achieve conductive
cooling. ASC has used cryocoolers in many HTS magnets including
a mine hunting application. A cryocooler suitable for a 5000 HP
motor requires only about 6 kW to keep the rotor at the requisite 30
K during operation. Cryocooler maintenance only consists of
yearly change out of the compressor discharge stream filter. The
HTS motor has no special shock considerations.
The motor system is predicted to be robust enough for at-sea
operations, even in a loss of cooling condition. A loss of cooling
is predicted to allow operation at continually reducing power,
allowing time for corrective actions. Most importantly, the motor
is small and light with a high efficiency for a propulsion motor.
Overall the motor diameter of a 25 MW, 120 RPM motor will be
approximately 90 inches by 65 inches with a specific weight of 1.5
lbs/HP and an efficiency of 97. 7 percent.
Configurations have been completed through conceptual design
for a baseline rating of 25 MW at 120 RPM. American Superconductor, with it partner Rockwell/ Reliance, built and tested a 200
HP motor in 1997 10•11·u. This industrial team is scheduled to test a
1000 HP, 1800 RPM motor designed for commercial application in
early 2000, and a similar 5000 HP motor in early 2001. ASC is
also working to deliver a 5000 HP motor to the Navy's Office of
Naval Research in 2001 , and is designing a 35,000 HP motor for
future ship application.
Conclusions

Design of electric drive for ship propulsion applications has
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languished for years since a small burst of activity in the early
1970's3• The renewed involvement of the United States government
agencies, such as ONR and NRL, in motor research and development (R&D), along with the major commercial involvement from
American Superconductor, is encouraging. The market for
commercial superconducting motors is very large, and can only
help the possibility of dual use application within the military. The
combination of high tech R&D and commercial product development of modularly designed motor magnets should produce a viable
technological result that will make sense in both military and
commercial aspects.
In addition, NAVSEA and CDNSWC are in the development of
integrated power systems, integrating electric power production,
distribution, and control that will lead to new all-electric ship
designs in both surface and submarine platforms. This bodes well
for the superconducting motor for future shipboard application, so
the Navy can take full advantage of the reduced size and improved
efficiehcy along with high torque, low speed operation required for
ship propulsion.•
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MADE IN AMERICA:
FROM FLINfLOCKS TO TOMAHAWKS AND BEYOND
by LT J. Carl Hartsfield, USN
Navigation Officer
USS PARCHE (SSN 683)

LT Harts.field's essay was wrillen while he was a student at rhe
Submarine Officers' Advanced Course 99060.

n less than 300 years and through the sweat and ingenuity of
countless Americans, our isolated geographical union of states
has grown into the most powerful nation on earth. In the
beginning, the expanse of two great oceans bred self-reliant,
independent thinkers who transformed abundant natural resources
into products, both for internal use and export. Out of necessity,
forces on land and sea were developed to protect young national
interests both at home and eventually abroad. Realizing large
territorial growths and miraculously surviving civil war, this
country entered the 20111 century as a nation with huge economic and
military potential. Over the next hundred years, America's
enonnous production capability and application of solid technolo·
gies survived depression and boosted her worldly position through
two World Wars, a Cold War, and numerous regional conflicts.
We submariners, and the machines we master, were spawned
from this 20111 century explosion of production and technology. As
a prime contributor, the Submarine Force faces its second century
challenged to correctly apply feasible technologies toward solutions.
To remain an economically prosperous world power in the 21 51
century, our country has to anticipate future threats and evolve
produceable technologies to keep them in check. To meet future
challenges, Americans must realize the true basis of past American
victories, develop effective means to monitor the threatening
technologies evolving around us, and integrate both of these ideas
into a vision for wise military investments of the future.

I
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Historical Influence: Production/Technology Balance in World

Wars
As with any good step toward the future, a mindful glance must
be made to the past. Throughout the 201h century America's
development into a great nation has always hinged upon the ability
to mass produce good technology. Though individual technology
levels and production rates have been different in critical conflicts,
the sum total of both has always been key.
Although new to the trenches and late in the conflict, American
dough boys affected German morale profoundly in World War I.
Even posthumously, fallen American soldiers intimidated tattered
Germans with warm uniforms, thick leather belts, and pockets full
of chewing gum. These small signs represented overwhelming
evidence of an invincible foe that could continue to provide long
after the German war machine could not.
On the other hand, the World War II Sherman tanks that
stormed across Europe toward Berlin, even though reasonably built
to fight in the rough and tumble, were strikingly outmatched by the
German Tiger and Panther tanks. Running on narrow tracks and
burning volatile gasoline vice diesel, the Shermans carried their
short, inferior guns into every engagement with an engineering
disadvantage. Competently led, these tanks significantly contributed to allied victory despite hoggish fuel requirements that
threatened to slow American advances. However, massive
American production of this passable design ensured that a Sherman
would hardly ever face a superior German tank alone. Likewise,
those who did and failed could quickly be replaced.
From hand grenades to liberty ships, America's full swing war
machine of World War II remains legendary today. Strategically
applying the same ideology against the Axis powers, allied bombers
and U.S. submarines destroyed enemy production capabilities by
leveling factories and sinking vital merchant supply links. These
actions decimated enemy forces in the field who desperately needed
means to fight.
While production was imponant, it had to be coupled with solid,
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sometimes even brilliant, technology. Nol surprisingly, areas
where hardware was extremely poor or nonexistent sustained heavy
losses. Heavy bombers over Europe suffered enormous casualties
before the P-51 Mustang went into production as a long range
escort. Similarly, technological shortfalls in U.S. torpedo design
prior to 1943 were responsible for many submarine losses and
ultimately prolonged the war with Japan.
At the other extreme, and in some rare exceptions, a technical
advantage can be so astounding that production is nearly irrelevant.
History's best example of low production/high technology effectiveness was the atomic bomb. Although American resources and
ingenuity could only gather enough uranium and pluconium for two
bombs, this technology ended the war with Japan swiftly and
launched the Atomic Age, thus letting in the cold air of a new war.
However, such rare technological windfalls are usually short lived
because they rely upon secrets that can be very hard to keep.
Although somewhat obvious and simplistic, the ratio of technology to production applied to counter an enemy's capability makes
an effective and efficient war machine. Yes, sometimes lags in
technology can be overcome by producing higher numbers. Other
times, ingenuity can allow a smaller force. However, by and large,
the middle of the spectrum is the best hope for the furure. In recent
decades, America has tended towards low volume/high technology
answers, depending, almost subconsciously, that ultimate salvation
in time of serious strife could be rediscovered by jump-starting our
industrial base to bridge any shonfall. However, Americans should
never underestimate the increasing capabilities of Third World
nations to threaten our borders rapidly and deny us that capability.
Production and Technology Threats on the American Horizon

Mass production of Third World ballistic missile systems over
the next decades will threaten U.S. consolidated industrial centers,
thereby ending one of America's most historical and important
narural resources: oceanic isolation from formidable enemies. As
in the Cold War, success depends on accessing and anticipating
enemy capability while adjusting technologies and their production
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to achieve deterrence and tactical advantage within economical
means.
Adjustment of American military posture depends heavily on
ground-truth assessments of foreign capability and maintenance of
military means to counter these technologies. Sometimes indicators
to adopt new methods and materials are hard to accept when so
many American dollars are invested in the current status quo. In
1941, it took a surprise demonstration of carrier airpower and the
near destruction of the Pacific Fleet to father modem methods of
U.S. power projection. What will it take to shift the paradigm in
today's Navy? The former Soviet Union spent Cold War years
developing very sophisticated weapon systems to counter attack
from American carrier battlegroups. In this vein, the Soviets
developed a wide range of extremely sophisticated long range cruise
missiles. Unlike any U.S. variants, these systems approach capital
ships in large salvos at supersonic speeds and overwhelm battlegroup air defenses with shear numbers and momentum. Future
variants of these missiles are incorporating even faster speeds,
better jamming techniques, and stealth shapes-all exotic characteristics by current U.S. standards. Those nations who can't afford
the Russian standard can easily settle for Chinese systems that are
still quite formidable and much cheaper to stockpile.
Even larger than this current tactical threat to U.S. deployed
naval forces is the ROW (Rest of the World) race to master theater
ballistic missile technology. In fact, North Korean demonstrated
missile capabilities have potentially surpassed theater expectations
and now represent credible threats to U.S. territories throughout the
Pacific. As seen with India and Pakistan, evidence of nuclear
intentions coupled with these delivery vehicles can produce volatile
arms races that affect politics and economics around the globe.
Other, even cheaper, biological and chemical potentials are
expected to top these rapidly proliferating missile systems.
Whether these systems and their warhead technologies were
indigenously developed, secretly bartered from a former superpower, or leaked from our own national laboratories, their exponential growth as military options to rogue states cannot be denied.
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Yearly increased productions, the teclmologies for achieving acrossocean ranges, and lhe number of nations graduating to master both
cannot be underestimated by misdevelopment of American forces.
As mentioned earlier, increased tactical prowess by foreign powers
will continue to undermine effective use of carrier force projection
to eradicate these ballistic lhreats to our borders. Likewise, fears
of Weapons of Mass Destruction (WMD) attacks on innocent U.S.
and Western cities will dictate how Americans wage war. If Iraqi
floating mines and short range, lumbering SCUD rockets (both
essentially World War II technologies) opened surprised eyes 10
years ago, imagine what submarine launched cruise missiles and
anthrax-laden ICBM's would do today.
Resting easily on the laurels of a confidently slain communist
dragon, we could lull into a future where many smaller, no less
reptilian, entities have collectively harnessed a production/technology ratio that rivals our own. As in the Cuban Missile
Crisis, American must intelligently gauge foreign production and
technology threats while maintaining lhe on-station ability to deter,
influence, or destroy these means with immunity from local tactical
dangers. Safeguarding the American culture in the 21" century is
an extraordinarily varied task encompassing everything from an
integrated national missile defense system to continued success of
our economy. Each sector of society, as in World War II, will
have to coordinate efforts for continued success. The Navy and, as
an important subset, the Submarine Force, are no exceptions.
One Submarine lnyestment Necessary to Answer the Threat

Hard choices are made by the leadership of this country day in
and day out to secure military stability in the next century. Even
in my own short career, I have seen many once sacred cows slain
to force budget numbers into affordable limits. Thinning the herd
has become more and more difficult as we stare down potential
losses in core capabilities with realized increases in required
responsibilities. The Virginia class submarine is an example of a
submarine situation in which correct, but painful, decisions had to
be made to field reasonable technology coupled with acceptable
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production possibilities. Situations worsen as different uniformed
services. both internally and externally, position against one another
to win limited resources.
How then can submariners maintain the technology/production
ratio necessary to defend our nation from proliferating threats
around the globe? Although many answers must be found. a
glaring example of submarine optimization involves Trident SSGN
conversions and continued investments in increased capability cruise
missile payloads. Computer design. stealth techniques. and
warhead improvements have made cruise missile salvos effective
and nearly unstoppable threats that risk no pilot. Tomahawk
successes in the Gulf War and every major U.S. conflict since have
proven that relatively cheap, although comparatively simple and
slow, strike cruise missiles can inflict heavy enemy losses. These
systems can, and should, be upgraded to keep pace with Russian
systems currently being developed for export.
In fact, ROW procurement of antiship cruise missiles threaten
our own Tomahawk shooters that cruise above the waves. This fact
succinctly illustrates why a submarine with sustained salvo capacity
for cruise missile strike is so essential. Trident SSGNs could sail
into areas of extreme hostile action to unload capable cruise
missiles on target to destroy WMD product facilities and missile
launch sites that threaten our shores. This concentration of close-in
fire power will allow surface ships to picket farther off shore and
use their powerful Aegis radars to track any ballistic threats that
erupt skyward to threaten American shores. These ships can then
launch advanced missiles to intercept the ballistic threat in its
vulnerable boost phase, sending the WMD seeds crashing back onto
enemy territory. In an ironic role reversal, the converted Tridents
could assume an effective tactical role allowing cruisers and
destroyers a turn at ballistic missile deterrence and neutralization.
This symbiosis would allow the U.S. Navy to continue theater
power projection with less fear of local enemy threat and, even
more importantly, exo-atmospheric reprisal for our citizens.
Without this capability, rogue nations could continue well guarded
production of death and disease in a virtual vacuum with little fear
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of the once powerful naval presence near their shores.
The SSGN concept is an exceptional balance of affordable
technology applied to capable, modem platforms that have already
been produced. As with the often resurrected Iowa class battleships, use of an existing design will send a powerful and important
message to American taxpayers who remember numerous and
expensive Seawolf development woes. The message being that the
Submarine Force does not always have to start from scratch to
quantum leap our capability and that we make efficient use of the
tools we are given. Additionally, START II negotiations with the
Soviet Union concerning retention of former SSBNs are well
leveraged since many of the tactical threats mandating a submerged
cruise missile salvo shooter stem directly from weapon systems
proliferated from her own borders. Extra effort concerning the
SSGN concept and furure commitment to cruise missile design and
production in general can provide an affordable and survivable
strike platform that is integral to continental self defense. Wise
choices now will become future examples of American technology/production concepts that keep America safe and economically
strong.•
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The role of SSNs has changed, reflecting the ch:illengcs of the
post-Cold War world. So, we arc aggressively incorpor.iring new
technologies into the VIRGINIA Class. Optimized for the littoral,
nc:ir-shorc environment, these submarines will be the first in and
last out to prepare the battlespacc, launch land att:1ck missiles,
deploy Special Forces and more.
We are teamed to build the VIRGINIA Class. And we're proud
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THE SUBMARINE REVIEW is a quarterly publication of the
Naval Submarine League. It is a forum for discussion of submarine
matters. Not only are the ideas of its members to be reflected in the
REVIEW, but those of others as well, who are interested in
submarines and submarining.
Articles for this publication will be accepted on any subject
closely related to submarine matters. Their length should be a
maximum of about 2500 words. The League prepares REVIEW
copy for publication using Word Perfect. If possible to do so,
accompaning a submission with a 3.5" diskette is of significant
assistance in that process. The content of articles is of first importance in their selection for the REVIEW. Editing of articles for
clarity may be necessary, since important ideas should be readily
understood by the readers of the REVIEW.
A stipend of up to $200.00 will be paid for each major article
published. Annually, three articles are selected for special recognition and an honorarium of up to $400.00 will be awarded to the
authors. Articles accepted for publication in the REVIEW
become the property of the Naval Submarine League. The views
expressed by the authors are their own and are not to be construed
to be those of the Naval Submarine League. In those instances
where the NSL has taken and published an official position or view,
specific reference to that fact will accompany the article.
Comments on articles and brief discussion items are welcomed
to make THE SUBMARINE REVIEW a dynamic reflection of the
League's interest in submarines. The success of this magazine is up
to those persons who have such a dedicated interest in submarines
that they want to keep alive the submarine past, help with present
submarine problems and be influential in guiding the future of
submarines in the U.S. Navy.
Articles should be submitted to the Editor, SUBMARINE
REVIEW, P.O. Box 1146, Annandale, VA 22003.
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RECRUITING, TRAINING, AND LEADING
THE SUBMARINE FORCE IN THE 21 ST CENTURY

by LT Vincent M. Vanoss, USN
Weapons Officer
USS Newport News (SSN 750)
LT Vanoss 'paper won The Naval Submarine league Essay Contest
for Submarine Officers' Advanced Class 99070.

"When an abandoned warehouse in Worcester caught fire
last Friday, two firefighters entered the building to search for
homeless people reportedly still inside. After the two
firefighters radioed for help, four others responded. All six
men died." Eric S. Barr, Harvard Crimson, JO December
1999

On December 9, 1999 people from around the world came
together to celebrate the lives and pay their respects to six heroic
firefighters that gave their lives in the service of others. Dignitaries
and fellow firefighters attended the service from locations as distant
as Australia. Many people made eloquent speeches that day, to
include the Mayor of Worcester, the Governor of Massachusetts,
Senator Edward Kennedy, and President Bill Clinton. The men
were eulogized for their heroism, selflessness and care for their
fell ow firemen.
"A U.S. Marine Corps helicopter with 18 Marines aboard
crashed into the Pacific Ocean off the coast of California
Thursday, and 11 of those aboard were rescued within an
hour, a Coast Guard spokesman said. Coast Guard LT Eric
Carter said the CH-46 Sea Knight helicopter, based at Camp
Pendleton, California, was approaching a landing on the
Navy refueling ship PECOS during an exercise when it
crashed 25 miles offshore southwest of San Diego." Reuters, 9 December 1999
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The missing seven Marines were never found alive. Their
bodies were eventually recovered, and a small memorial service
was held for family, friends, and fellow Marines of the 15111 Marine
Expeditionary Unit. The service was not attended by the Mayor of
San Diego, or the Governor of California, nor the President of the
United States. No media attended the services CNN, and Fox
News did not provide live minute-for-minute coverage of the
memorial. The only group of people acknowledging the loss and
sacrifice made by those seven men was their fellow Marines and
family members.
Are we in the military expendable? Are the lives of firefighters
that much more valuable than our own? Is the risking of one's life
in the face of a burning building more of a sacrifice than that made
by service members every day in the defense of the country?
With the timing of these two events so close to one another, the
corresponding disparity of coverage, and lack of public mourning
give pause to reflect on the job and relative respect those of us in
the military receive. Many professional journals over the past
several years have questioned the military's inability to recruit, as
well as to retain qualified, career-minded individuals. Fire
departments across the nation recruit individuals from the same
talent pool as the military, and while in some areas they are
desperate for volunteers and paid professionals, their need has not
reached the nationwide alarm level that military recruiting has over
the past five years. I believe that the reason is because we have
chosen to turn the recruiting process from one of standards and
challenges to one of transactions; because we have trained our
Junior Officer Corps to have a keen eye for error in a zero
tolerance Navy instead of inspirational leaders; and because we
have changed the nature of training from a learning process to a
system of rote memorization and error corrections.
The Recruiting Dilemma

We in the Submarine Force are perched on our lOO'h year of
daring the depths of the oceans and are poised on the brink of a
promising future. We have the lessons from building and testing
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the Seawolf class in hand as we design and build the Virginia class
to carry us into the next hundred years. We are pushing to expand
the lives of eight of our submarines to maintain the Force through
the transitional phase. We are considering conversion of four of
our Trident class submarines into guided missile submarines,
making them the most powerful stealth conventional weapons
platform in the world. But what about the people that will man this
powerful Submarine Force?
There is a Chinese proverb that says "If you want one year of
prosperity, grow grain. If you want ten years of prosperity, grow
trees. If you want one hundred years of prosperity, grow people."
We have proven exceptionally good at growing trees, only our trees
are made of HY-80 steel. The U.S. Submarine Force is the most
powerful and well-trained Force that the world has even seen, but
we cannot keep people in the Navy to keep it underway. One of the
most recent attempts to remedy this problem is to revamp the
training pipeline. Take the sonar technician training pipeline for
example-it doesn't make economic sense 10 spend so much time
and money to send someone on his first enlistment to Advanced
Sonar Tech School if he is going to get out in a few years. The
remedy for this was to make advanced training-which, by the way
is training that a sailor can use in the civilian job market-available
only after someone reenlisted for a second tour. The problem is
that a young adult looking at the opportunities the Navy has to offer
sees four or five years of hard work with little formal, marketable
training and little or no leadership opportunity until he makes E-6.
It is interesting to note that in a recent interview with Sea Power
Magazine, General Jones, Commandant of the Marine Corps,
responded to the question about why Marine recruiters are doing so
well with "The entire Corps is focused on it, and our recruiters
work very hard. We have a band of warriors out there that is tied
together from top to bottom, from generals to privates. They
consider their mission to be a combat mission, and they prepare like
it is one. They have a campaign plan with the same warrior
ethic-and they attack, they win, and they succeed." Marine Corps
recruiting is based on bringing in a large amount of recruits for
infantry and rifleman positions, then plaruting on lower first term
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retention scores to shape the needs of the force. 1
By contrast, recent attempts to boost recruiting in the Army and
the Navy have involved lowering the entrance requirements by
allowing more GED recipients to enlist than before, dramatically
increasing the enlistment bonus in the Army, and hiring Spike Lee
to direct Navy recruiting videos. The Marine Corps has always had
high standards, and they have never lowered them. They tell
recruits that they will all be trained to be leaders and riflemen, and
they have guaranteed them some form of small unit leadership that
they would never have had in the civilian world. In shon, Marine
recruits are welcomed into an elite brotherhood upon completing
boot camp.
It has only been in the past year or so that Navy recruiting
commercials and advertisements have gotten back to speaking of
travel, responsibility, and leadership. For many years prior, we
were buying recruits with offers of bonuses and specialized training
that could be used in the civilian world. While the truth may be in
the numbers and dollars devoted to recruiting the force structure we
need, the reality is that you will only get what you advertise and
emphasize. If we advertise bonuses and training, we will get boots/or-hire. If we speak of adventure and leadership, we will recruit
career sailors.

L.eading_Sailor.s
In order to guarantee safe operation of a nuclear power plant at
sea, the Submarine Force guaranteed Congress that each supervisor
and operator would be intensely trained in the theory and operation
of nuclear power. To meet this obligation, every new Ensign
entering the submarine pipeline receives over a year of intensive

1

The Marines, by way of contrast, plan on a first term retention rate of about
14 percent based on !heir force structure, which allows them to only keep the best
and the brightest for reenlisunent and advancement. Because of the relative sizes
the Navy and Army must have higher first tenn retention rates to meet their force
structure requirements.
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theoretical and operational training. After this time, they are
ordered to Submarine School for three months to learn the basics of
submarine warfare. Much of this time is spent learning plotting
techniques, steering and diving systems, and the art of fire control
solution solving. About two weeks are devoted to leadership and
divisional responsibilities.
The newly minted submarine officer-in-training has just spent
the past year learning everything about nuclear power in a program
designed to emphasize rote memorization, programmed logic, and
attention to detail. If you tell this Ensign the copic of the class will
be the hydraulic system, for the next 40 minutes he will be focused
on gleaning every bit of knowledge about the hydraulic system that
will help him to pass the test at the end of the week. Any additional
knowledge or nuggets of wisdom passed down by the post-JO shore
duty instructor by way of sea stories, etc. are learned less well
because this student has been molded by the nuclear power pipeline
experience. We argue that the student is learning leadership while
studying other topics, due to exposure to the instructors and staff of
the schools they take. Once again however, the emphasis is not on
leadership and therefore the returns on learning how to lead are
lower than if leadership were more of an emphasis.
Once this Ensign gets to the boat, he is pushed to qualify on
various watchstations, so as to earn their keep. Between watchstanding, qualifications, and learning his way around the boat, even
less time gets devoted to the leadership of his division.
On the best boats in the Submarine Force, and the ones with
the highest wardroom retention, we notice that the newly
reporting officers are mentored, taught, and tested, with an
emphasis on honing leadership skills through every step of their
qualification process, as well as in watchstanding and administration. [Emphasis added by Editor.] One of the most refreshing
and terrifying questions a new division officer can be asked is
"What recommendations do you have?" On a majority of the boats
out there, however, our questions refer more to what is holding up
a report, or how long until the maintenance is done. Our emphasis
is on the results of the process, not on the process of leading a
division itself.
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What sounding board do our young sailors and officers have to
test their abilities? Does a sailor that reenlists for the advanced
training school magically become a leader once he returns to the
fleet? Realistically, first term enlistees have little chance to test
their leadership wings. In the meantime, junior officers learn the
ropes of how to lead their divisions much the same way as they
learned how to harness the nuclear power beast-constant vigilance,
and immediate action to correct problems. But, because we rarely
look into what causes the problems, their solutions frequently cause
more disillusionment.
Real leadership training comes from reflecting on lessons
learned and experience. You learn leadership by trying, failing,
and finally succeeding at being a leader. Even if we could magically reduce the nuclear training pipeline to three months and spend
a year in leadership training, we would not necessarily improve the
process. Teaching leadership involves tapping into a person's
natural potential, not memorizing the correct answers for a test.
The real question is how to engender the right view of leading
sailors in such a short time in the classroom, and how to shift the
emphasis from an output oriented process to a process focused on
training, growing and gradually developing the future of our
Submarine Force.

The Training Process
"The commander must. ..see to it that his subordinates are
trained in accordance with the latest requirements. The best
form of 'welfare' for the troops is first-class training, for this
saves unnecessary casualties".
Field Marshall Envin

Rommel
Anyone that has survived the nuclear power training pipeline can
relate to the standards for Navy classroom technique. When we
first started teaching classes, it soon became apparent that different
instructors at different locations were teaching different material for
the same course credit. In an effort to standardize training, we
issued a common Instructor's Guide for each course. After
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establishing a routine monitor program, it became apparent that
when asked a question, not all the students were able to hear the
question, and sometimes the instructor did not answer the question
asked. In response, the Navy decided that anytime an instructor
was asked a question, the proper response was to restate the
question, answer the questions, and then ask if the person's
question was properly answered.
The net result, of course, is that for every problem noted in the
classroom a brand new correction was implemented. Instructors
spent less time preparing for class because the Instructor's Guide
contained all the material. With the advent of display programs,
such as PowerPoint, classroom learning has become more of a
presentation than active engagement of the studems in the learning
process. The trend in the past few years has been towards more
standardization, with training commands making their presentations
available on the Internet as a learning resource. It is possible for
an instructor today to obtain a presentation off the Web, read
through the Instructor's Guide ten minutes before class and teach
the class with minimal preparation. While this is obviously not how
instructors prepare for class, the trend is toward less originality and
therefore less challenging teaching environments. 2
Solutions

Getting back to our original question of whether or not the lives
of firemen are more valuable than the lives of military personnel-it
is patently obvious that this is not so. Nor is it true that the
Fireman's Union has a better PR organization. The truth is that we

2

While this is an overly simplistic approach 10 new 1echnology, it points out
some interesting weaknesses. PowerPoint and other display programs allow us to
rapidly upgrade and refonn our training plans to the latesl doc1rines. But on the
other hand, how many limes do we as instruc1ors get hamstrung when there are
problems with the presentations, or computer? Display programs are an aid and
a crutch. The best instructors (that have the most time to prepare as well) know
their topic to the point !hat presentations and slides are not needed, but act as
added tools. They have the skills to pass on knowledge to an audience morccfficiently with a marker and whiteboard, than with a hundred slides.
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as leaders are, in large part, more concerned with the weapons and
machines than with the people who operate them. There are a great
many inspirational leaders, motivational teachers and outstanding
recruiters in the fleet today that may disagree with this assertion,
and on a small, personal scale, they are absolutely right. The
problem is at the institutional stage. Historically make military
plans based on the last war, rather than the next. In the Gulf War,
we proved the superiority of our incredible weapons systems. In a
near bloodless war, we created the illusion that the Armed Forces
of the Untied States could maintain its superiority as the sole
superpower by way of its technological prowess alone. We started
down the road of believing our own public relations speeches.
"Wars may be fought with weapons, but they are won by
men. It is the spirit of the men who follow, and of the man
who leads, that gains the victory." General George S.
Patton

The best way to fix the retention problem is to use your assets.
Rather than spending more money for enlisunent bonuses, hire the
hundreds of thousands of men and women already wearing the
uniform to talk about what they do. An excellent example of this
is the Enlisted HARP Duty option that has recently allowed sailors
to return to their hometowns to aid local recruiters while on TAD.
Sailors enlist for a reason and they are proud to talk about themselves and the decisions they have made. During a summer cruise
from the Naval Academy after my first year, I had my first taste of
submarine life. Once I walked off the boat, I had made a decision
to dedicate myself toward submarines. I made this decision bc."Cause
of the dedication and motivation of the men that servr J under thP.
oceans, not because of the technology. A happy sailr.r is one tltac
is more likely to brag about what he or she does. The argument
against sending first tenn sailors to advanced schools does not make
economic sense, but neither does enlisting qualified, inldligent
recruits to perform limited tasks because they have not been
trained. We should look into guaranteeing advanced schooling to
those recruits that will enlist for an initial service of six years. In
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the business world, when a company begins to lose customers to
competitors, the first response is to engage the customer and find
out what they would want out of an enlistment. While we cannot
throw more money at the recruiting pay tables without help from
Congress, we can offer beuer training, better quality of life, and
leadership opportunities.
Leadership opportunities must be an integral part of our
operations. It is a crime that we trust a petty officer third class
with safe operation of the electrical distribution system of a nuclear
power plant, but not with the counseling and teaching responsibili·
ties commensurate with his rank. An E-4 in che Marine Corps is a
fire team leader, responsible for the safety, training, and leadership
of che personnel under their direction. They respond to administrative and operational chains of command. In che Submarine Force,
we have an administrative chain of command in port and for
anytime a person is off watch (i.e., maintenance, divisional
training, etc.); and an operational chain of command (watchstanding). The best teambuilding I have seen in che Submarine Force is
the watch team and the damage control teams. Organizing
operational chains of command by firefighting hose teams and
watch sections would integrate forward and after sections of the
boat into working and supportive teams. Give the junior sailors
more chances to work on leadership skills, and enforce chose chains
of command.
Finally, we need to take a hard look at training for the sake of
training. The Joint Training manual provides us with an integrated
approach to meeting all the requirements laid on us as a Force by
various organizations. While personnel must be reminded of the
baseline standards for Navy Rights and Responsibilities, AIDS and
HIV, Sexual Harassment, and other mandatory topics, we have to
look at how these topics are taught and integrated into the already
busy day of a submarine sailor. Documentation of personnel in
attendance and a signed comment sheet provided by the senior
member attending training is our current requirement for validation
of good training. We further test the quest of training through
continual training exams chat become a checkpoint for shipwide
examinations. We really should be asking the people being trained
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for an assessment.
Furthermore. we mandate through the Plan of the Day and Plan
of the Week the number of hours and timing of training, as well as
where the training will take place. If the training is meant to teach
a new topic, can we honestly say that one hour in the cramped
conditions of crew's mess is really productive? If the training is
meant to be a review of standards and refresher training in nature,
then why do we force people to sit through a reading of requirements that they have already heard? The bottom line is that we
need to be more responsive to the needs of the students being
trained. An ineffective instructor in a university setting would not
continue to be allowed to teach, nor would students want to sign up
for the class.
Franz Joseph Strauss once said that "An army cannot be
administered, it must be led." The Navy and specifically the
Submarine Force must get back to the roots of leadership. While
we operate billion dollar machines, we must remember that our
most expensive and important asset is our people. The firefighters
in Boston did not mourn the deaths of their compatriots because
their lives were more imponant than our own; they did so because
they realized the true value of all Jives. We must rededicate
ourselves to recruiting quality people by valuing their worth and
their needs for training and compensation. We must wean ourselves away from the management of personnel issues, and address
the leadership and needs of the men we expect to take with us into
battle. And finally we must refocus the quality of our training to
see that it meets the needs of the people we intend to train, and that
the training is valuable, rather than merely for the purpose of
meeting a training requirement. If we do not make the focus of our
professional lives the leadership and care of the men that serve with
and under us, we will be leading a Navy of robots and uninspired
followers, rather than warriors.•

APRIL2000

'

93

THE SUBMARINE REVIEW

THE STRATEGIC PLANNING PROCESS AND
ITS IMPACT ON SUBMARINE DESIGN
by LT Anthony Carullo, USN
Engineer Officer
USS PHILADELPHIA (SSN 690)
LT Carullo 's essay was written while he was a srudenr at tile
Submarine Officers· Advanced Course 99060.

T

he strategic planning process, critical to the health of any
organization, involves outlining an organization's mission
and future direction, and the strategic approach the
organization will take in light of its internal and external situation.
The strategic planning process balances near and long-term
performance targets while sustaining a level of effectiveness
throughout. The challenge faced by strategic planners is focusing
on those performance targets that will best meet the organization's
mission. Choosing these perfonnance targets requires the organization to forecast its internal and external future. The further into the
future the planners attempt to forecast, the greater the unknown and
the increased lack of clarity of what those performance targets
should be. If the internal and external situation that influences the
strategic planning process were static, planning would be fairly
simple. The forecaster's vision would be clear.
Due to this uncertain internal and external situation, the vision
of the Navy planner is at best, and probably always will be, fogged.
A resource-limited environment compounds this fogged vision,
forcing the Navy planner to be more cautious in how he assesses the
future. The Navy planner is forced to focus on the concept vice the
platform that will meet future perfonnance targets. The investment
is placed in these concepts (i.e., stealth, payload, flexibility, etc.)
not in the specific platform that will implement those concepts.
This is actually a positive trait of this process, but (and this is the
big but) implementation must come at some point. And implementation means deciding on a platform which will best integrate those
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concepts, as a whole, to make the chosen platform' the most
effective tool in carrying out the military's near and long term
mission.
Another compounding factor that fogs our vision of the future
is the fact that forecasters hold on to past ideals. Strategy, tactics,
weapons, and other military systems almost always fall out of favor
if you wait long enough. The difficult part is determining the
when . The timing of investment in near and long term concepts is
as important as the investment itself. 2 Some historical evidence:
•

During the pre-dawn days of World War II our Navy held a
large amount of stock in the superiority of our battleshipcentric battle fleets . Unknowingly, the Japanese raid on
Pearl Harbor cleared our vision and we shifted our investments towards a maturing platform, the aircraft carrier (the
loss of our blue chip battleships made the decision an easy
one). The years that followed showed that carrier aviation
had come of age and was a significant platform used to
defeat the Japanese. Our pre·war vision kept our position in
the Pacific at a very fragile state during the first years of the
war and if not for our industrial strength our recovery may
have never come. The question for the strategic planners of
our future is when will our investment in carrier aviation
begin to dry up?
• During the 1980s we were swelling to a 600 ship Navy. The
Cold War we were fighting was more of a political struggle
than a conflict of arms and the chosen figure of 600 was the
number we needed to keep the pressure on the Soviet Union.
The need for such a large Navy allowed our ships to be
single mission or single task platforms (single task since

1

Placfonn is the generic, non-romaniic 1enn for any weapon delivery syscem
such as a ship, submarine, or aircraf!.
2
For non-de1erren1 sysiems only. For de1erren1 syscems, unrealized wcallh is
the goal.
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some ships were only designed to defend other ships). Not
only did a 600 ship policy allow single mission platforms, it
required it. We had to spread out the mission to justify such
a large Navy. Our Cold War victory left a hollow force with
many platforms struggling to find a mission and trying to
survive ... Ten years later ... Are we still holding on to this
lost ideal of single mission platforms? Can the land attack
mission of the DD 21 be accomplished by another more
capable, multi-mission platform?
Em:fcasting the Eut.ure
Performance targets are the outputs of an organization's strategic
vision. They are the units of measure for effectiveness when
developing new systems to obtain future goals. The emering
argument in forecasting an organization's internal and external
future and selecting perfonnance targets is change as a constant. If
an organization's strategic vision ignores the likelihood of change,
then that organization may select the wrong perfonnance targets and
be ill prepared for future circumstances. This is critical in selection
of performance targets for future platfonn design.
Euture Platform Performance Targets. Keeping the aspect of
change central to the selection process for future platform perfonnance targets does not make our vision clearer, but it keeps our
options open. The selection of platform performance targets that
are based on the aspect of change leads to platforms that have the
greatest probability of meeting any future need. So the strategic
planning question becomes, what platform performance targets
should be integrated into each platform and, if these performance
targets can not be effectively integrated, should we hold onto that
type of platform? Future platforms will require:
• Mission Flexibility. Platforms of the future will have to
serve in a variety of roles and serve them well. Missions
such as strike-warfare (land, sea and air strike), battlespace
dominance, rapid force insertion, and undetectable intelligence and surveillance will be the standards used to measure
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•

•

•

•

platform flexibility. Each platform will be required to
transition from one mission to the next without returning to
port and able to perform these missions independent of other
platforms.
Payload Flexibility. The prerequisite for mission flexibility.
Multiple missions require multiple payloads. Future platforms must have sufficient size in order to carry a wide
variety of payloads and in sufficient number. Payload
flexibility must effectively answer the question: What can it
carry and how many can it carry? An added benefit to
payload flexibility is gender flexibility.
Integration Capability. Seamless integration into a larger
combined force, working tangibly to accomplish the combined mission with all platforms providing support to each
other. No single platform acting as the supponed unit.
Future connectivity will be a two-way street. 3
Endurance in the Battlespace. Extended operations in hostile
waters with no preparing or supponing force. Two critical
factors that effect platfomi endurance are weapons inventory
and multiple sensor stealth. Payload flexibility is again a
prerequisite.
Minimum Risk to Personnel. The one performance target
we've been both striving for and hiding from. Striving to
satisfy the demands of the public while hiding from the fact
that our past ideals for platform design may be lost. Our
current strategy and tactics support this goal but most of our
platforms don't.

Platform Selection

Performance targets are the pieces of the puzzle that provide the
blueprint for future platform design and investment. Performance
targets also act as weighing factors that forecast a platform's return
on its investment. Cost alone isn't enough to consider if we should
3

Modem day example: battlegroup communications.
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invest in a given design, but what those dollars will provide and
how effectively they will provide it.
Impact on Submarine Design. This process of strategic planning
impacts the design of our Submarine Force and the roles they will
play in the future. The rapid pace of technological development
along with the life span of modem submarines means the design we
choose today will impact their effectiveness in the future. Future
flexibility for change must be central to our current designs.
Most of the performance targets above point to a submarine that
is larger in overall size with more disposable, mission usable,
volume. The conversion of the first four Trident SSBNs into
SSGNs is a step in the right direction. The SSGN can be a
platform that integrates future concepts and provides a valuable test
bed for how we will answer the unknown needs of the future. The
thought of such a versatile platform brings excitement to the hearts
of every submariner that recognizes what our past designs were
missing and that was size. Size is the last major obstacle the
submarine must overcome to be the next crown jewel of our fleet
and any commitment to a platform that does not utilize the knowledge gained from the SSGN and the selected performance targets
is destined to meet a fate of being obsolete before it is truly
utilized.•
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MORE ABOUT HITLER'S U-BOATS
by CAPT Ralph Enos, USN(Ret.)

T

his discussion replies to Norman Polmar's comments in the
October 1999 issue of THE SUBMARINE REVIEW
regarding my review of Clay Blair's~.

1. Polmar notes that "Part of the reason for the slow response was
that new, more capable torpedoes were being developed. Those
weapons took up the effort needed to more rapidly fix older
torpedo problems." This reinforces my comment that solutions
were slow to enter the fleet . Germany's Navy had a problem
throughout the war in trying to keep up technologically with the
Allies. If their limited torpedo technical establishment chose to
work on new designs rather than fix current problems, then
those new designs better be worth the choice. They weren't.
By the time the new designs entered service-the T-5, the Lut,
the Fat-the U-boats had been decisively defeated.
2. In response to my observation that U-boats Jacked radar and
sonar, he notes that they had radar installed toward the end of
the war and their "GHG sonar was the most advanced acoustic
detection system in service in any navy." These developments
came far too late to help the U-boats in their crucial battles in
mid-1943 in which they were decisively defeated. True, Uboats had radar installed starting in late 1943, but this radar
could only be used when surfaced and because its use tended to
betray the U-boat's position to Allied aircraft, was not much
used. GHG is the German acronym for Gruppen-Horch-Gerat,
or Group Listening Device and was a generic term for underwater listening arrays. The GHG thus was not a sonar
(SONAR=SONic Detection and Ranging) and I'm willing to
concede that passive listening devices installed in arrays (groups)
in the U-boats' bows were good gear, but sonar they were not.
When German submarine design focused on the electro boat
(Types XXI and XXIl)-designed for all-underwater operations-they developed echo ranging gear which took the generic
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name Sonder Apparatus-U-Boot or SU. This was an extension
of work begun in 1938 (S-Gerat = Sonder-Gerat filr aktive
schallortung) but which suffered delays because of low priority
and realization that a submarine using active echo ranging could
be detected at a much greater distance than it could detect a
target. SU appararus was installed in some Type Vlls but later
removed to make room for radar. New SU apparatus was
installed in some Type XXI boats in early 1945 and apparently
the returning signals were processed by the GHG array, and
integrated with the torpedo fire control system. Polmar is
correct in his statement that the so-called GHG became a model
for the U.S. Navy's AN/BQR-2 and was a key element in an
advanced submarine fire control system.
3. My review stated: "while the Allies continued to improve their
weapons, sensors, tactics, and competence, the German posture
stayed essentially the same as in 1939, or deteriorated." Polmar
comments that the Germans put to sea advanced torpedoes ,
including acoustic homing, pattern running, wire-guided, and
wake-homing types, and had produced a torpedo that could outfox Allied Foxer gear. My choice of words was perhaps
infelicitous; better if I had said that "While the Allies continued
to improve their weapons, sensors, tactics, and competence,
despite strong efforts by German weapon developers, the
German posture declined relative to that of the Allies." I
believe that German tactics and competence declined absolutely
during the course of the war, and that their weapon and system
developments to counter Allied developments-ingenious and
advanced though they may have been-were too little and too
late to affect the outcome of the Battle of the Atlantic. This was
the thrust of Clay Blair's book.
4. Polmar goes on to comment that although the German war effort
was plagued by largely inept leadership, organizational infighting, and production problems, in virtually every field of military
endeavor, especially submarines, they were highly innovative.
Taken by itself this comment is correct. But one has to ask: "If
they were so innovative, why did they lose the war?" Not only
did Nazi Germany lose the war, it was resoundingly defeated on
100 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .~
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all fronts and in all arms . The truth is the Allies were as
irmovative, if not more so, than the Germans.
5. Finally he notes that British Admiralty concern about the loss of
84 ships in March 1943 on the North Atlantic convoy runs
reflected an ominous trend, in which the rate of sinkings
exceeded the rate of new construction. In my review I note the
Admiralty's alarm and their assumption that things were likely
to get worse with large numbers of U-boats now available and
the coming of better summer weather. Blair tried to deconstruct
that alarm. He pointed out that the March sinking rate (635,000
tons) was anomalous and resulted from three or four successful
convoy attacks-virtually the first such that had occurred in the
North Atlantic. A direct reason for these losses may have been
the codebreakers losing German naval four-rotor Enigma for ten
days in mid-March , plus the high volume of Allied convoy radio
traffic incident to the Allied Convoy Conference. That it was an
anomaly is shown by tormage losses in February (360,000) and
April (328,000). What is not clear is why historians continue to
cite this March anomaly as an indication that U-boats came close
to winning.
Understandably, until the extent of Ultra codebreaking successes
could be revealed, historians could not discuss this aspect. Still, it
is a puzzle. In the March 1943 convoy debacles 39 merchant ships
and one destroyer out of 200 total ships in four eastbound convoys
were sunk, causing Roskill to call this the "crises of crises".
Seldom mentioned is that 12 other convoys sailed these same routes
during the same period with only one ship lost.
Blair provides a hindsight assessment of this alarm. He notes
that-contrary to Polmar's assertion-Allied shipbuilding was
replacing losses faster than they were occurring and had been doing
so since November 1942. In March 1943 American yards alone
produced 1,005 ,000 gross tons of shipping. These figures should
have been available in more-or-less real time to Allied ASW
assessors, and certainly to historians. Blair also consistently
focuses on the "full glass" aspects of the issue: 91.5 percent of
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North Atlantic ships in convoy reached their destinations in March.
These data should have been available to assessors at the time and
to historians since.
I alluded to the problems of contemporaneous assessment in my
review. The folks in the Admiralty Submarine Tracking Room
were trying to assess what was happening from the Arctic to the
Indian Ocean. At any one time, a dozen convoys, several ASW
Hunter-Killer Groups, and more than 200 U-boats were being
tracked, and engaging in one-on-one encounters. Information was
time-late and there was a tendency to concentrate on on-going
battles. Yet, ASW and submarine warfare is a campaign over a
long period where operations research is vital in assessment. OR
depends on assessment of overall statistics and depends for its truth
on large numbers of trials; if a sufficient number of valid events
occur, the OR person can extrapolate the data and make predictions. For these predictions to be valid, boundary conditions should
remain unchanged. In March 1943 the boundary conditions were
changing rapidly in that the Allies were introducing CVEs and longrange MPA to close the air gap, new weapons and sensors
(hedgehogs, Mk 24 FIDO torpedoes, ASW rockets, sonobuoys),
and they were on the verge of changing Allied Naval Cypher
Number 3, which B-Dienst was reading, to Number 5. The effect
of all these favorable developments wasn't visible in March and for
some time thereafter. It is a puzzle why historians don't see the
overall picture today. This is what Clay Blair tried to do.
I am an avid scanner of book catalogs, particularly military
books. It pains me as a part-time historian to see the extent to
which the Nazi regime and particularly its military machine
continues to be the object of fascination as exemplified by the
number of books that continue to be published on it. Nowhere is
this more evident than in the number of recent books devoted to Uboats. One wonders if a young a-historical generation realizes that
the U-boats lost and the Allies won. In any case, the myth that the
U-boats came very close to winning seems lodged in the mind of
this generation. This is what Clay Blair refuted, but it looks as if
his work must go on, after his death.•
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TOPEKA MIDNIGHT MILLENNIUM DECK LOG ENTRY
USS TOPEKA celebrated New Year's of the millennium on the
Equator at the lnternarional Dateline. Since tradition allows a
loose deck log emry on this occasion, here is rhis vessel's log entry
as the world entered the year 2000.
Here's co remembrance on this New Year's Day
And here's to the sailors that showed us the way
Here's to old timers on decks made of wood
They forged our traditions the best that they could.
Here's to the diesel boats that snorkeled at night
They proved that America was ready to fight
Here's to past shipmates wherever they are
May we never forget them regardless how far.
We still sound a klaxon as loud as can be
Each time that we dive deep into the sea
We're here all wearing dolphins, except for a few,
A new century is here, goodbye to the past.
We're the first to have seen it, and we'll be the last
Such is life on our ship that we call a boat
We're not like the others, we don't always float!
If you've never worn dolphins, you probably missed out
My shipmates are brothers, I haven't a doubt
So stay on the shore where it's safer you see
And leave this hard life for my brothers and me.
Wherever there's trouble in some distant land
You can bet that TOPEKA will be close at hand
The reactor is critical, our torpedoes are ready
The helmsman's on course and keeping it steady.
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Today we can celebrace on this New Year's Day
But tomorrow may find us turning into harm's way
So here's to the crew both present and past
That keep these subs going and getting there fast!
Here's to the good times, there's always too few
Here's to us all that wear Navy Blue
Happy New Year's!!!
ETl Keighcley sends.•

NSL DIRECTORY
The following members were inadvenemly omitted from the NSL
Directory 2000:
James W. Barker, Jr.
1515 Jefferson Davis Highway
#923
Arlington, VA 22202

I ames M. Kenney
CAPT, USNR
5 Parkhurst Drive
Lakeville, MA 02347-2447
kinneyj@polar.com

Daniel P. Donovan
200 Souch Middle Neck Road
#82 Great Neck, NY 11021

Milton James Loy 11
CW04, USNR-R
13249 Waltham Avenue
Poway, CA 92064

John J. Hummer
CAPT, USN(Ret.)
2289 E. Crestmont Lane
Littleton, CO 80126-4205

Stanley A. Peterson
115 Clark Hill Road
East Haddam, CT 06423

C.J . Ihrig
CAPT, USN(Ret.)
8236 The Midway
Annandale, VA 22003
cjihrig@cc. nns .com

Michael Watson
CAPT, USNR
13 Somersett Drive
Pawcatuck, CT 06379
m_watson@uconect.net
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DOG FIGHTING SUBMARINES
by CAPT R. B. La11ing, USN(Ret.)

Editor's Note: Captain Dick Laning was long one of the Submarine
Force's leading i1111ova1ors. He was the first Commanding Officer
of SEA WOLF (SSN 575), the Navy's second nuclear submarine.
His career was marked by diversity and his technical expertise was
recognized by all.
n 1951, I was delighted to be ordered to command USS
TRUTTA in New London.
After leaving PILOTFISH on the bottom of Bikini Atoll
following Operation Crossroads, I had had a fascinating job in the
staff of The Commandant of The First Naval District in Boston.
My job was to organize The Submarine Reserve for the District.
It was Saturdays, Sundays, and nights selling and organizing. It
was very successful. After nine months I was further delighted to
be ordered to a lhree year Post Graduate Course in the Sciences
which I had recommended after reaching a consensus among a
group of scientists I had met during Crossroads. On completion of
lhat course I was assigned to the Staff of Joint Task Force One in
Washington. The function of the Task Force was to plan and
execute the tests on nuclear and lhermonuclear weapons. Those
were dynamic times. My job was to plan for the radioactive safety
of the operations. Once lhat had been done, the job became boring
and when Lieutenant General Quesada, USAF, brought in an old
golfing buddy of his, an Army medical major general, I felt free to
request return to submarines.
TRUTTA was a beautifully preserved boat in lhe Reserve Fleet,
and my Executive Officer was Lieutenant Commander W.R.
Anderson who had been Chief Engineer as she was preserved! He
was so remarkable lhat I missed no opportunity to forward his
career. He was made Exec of one of the fast attack boats and was
the first Captain who took NAUTILUS on the first trip to the North
Pole! He then became Aide to The Secretary of the Navy, and later
Congressman.
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TRUTTA was a school boat for the Submarine School, pretty
routine operations. I suggested that since WWII troubles had been
caused by inadequate testing of torpedoes; we test them in the
present condition. Some Bureau people objected but I was relieved
that COMSUBLANT put the pressure on. Black Thursday
occurred when the Mk 14 failed to detonate on hitting an island. It
turned out that the filling of the warhead with Torpex had been
done at a different angle! I then suggested that all the other
weapons be tested. This was interesting to do; they all worked.
Since a study of the effectiveness of mines in WWII showed,
surprisingly, they were about as effective as torpedoes, I suggested
that we see what we could learn from some practice plants. We
made about 20 field plants and became good at it. It's hard
dangerous work. The main thing coming out of this was an idea
further developed by Vitro Corporation which would enable a
submarine to plant 300 instead of 30 mines.
The waters around New London are often covered by thick fogs.
During these, school boat activity was suspended. This seemed to
me a mistake. We had fine radars adequate to navigate in fog. So
TRUTTA ignored fog. I felt it was important to tactical ability.
The nuclear boats would Fly Blind.
There were a few fleet exercises; the carriers usually being kept
well clear of the submarine. What many considered boring
exercises were acting as ASW targets for destroyers in Guantanamo, Cuba. Usually two or three destroyers acting as a team would
try to hold down a submarine while making simulated depth charge,
or other kinds, of attacks. We knew this was an important service
we were rendering. It had become routine. Bill Anderson and I
noticed that the destroyers did not consider themselves threatened.
If two or three could pass over the submarine frequently enough,
the sub would not have enough time to come to periscope depth for
a periscope attack. So we decided to see what we could do using
sonar only. We had a JT sonar, accurate enough in bearing,
providing no range information. We had a JK-QB sonar to provide
range without adequate bearing accuracy.
We had the Mk 4 torpedo data computer into which the proper
range and bearing and target course information could produce a

10s ......................................~
APRIL2000

THE SUBMARINE REVIEW

firing solution. It did not have the rate control type of computation
which I had used in the Mk 38 anti-aircraft director in carriers. In
those, feeding in new information led automatically to correct
solutions. Bill and I thought we might be able to use what we had
for sonar-only torpedo shots. We spent hours practicing the
calculations while evading attacks in various ways. We became
sure that we could do it and asked COMSUBLANT for permission
to use 10 practice Mk 14 torpedoes. He approved. The next day
was a planning meeting with the Destroyer Squadron Conunanders;
I told them I thought we could improve our service to them by
shooting; I did not tell them how. All were dubious. I said that I
realized that recovery of the torpedoes was disruptive, and therefore, that I was asking to use only two the first day. I asked
further, that one of my crew be allowed to ride each of the 0 Os so
we cbuld learn better how to serve them.
The next day's exercise started about 0900. About 1030, there
were two ODs working hold down tactics when the perfect solution
was achieved. Within one minute a torpedo had passed under the
sinoke stack of each attacker. There had been a squadron commander on each destroyer, and on the way back to port we were
invited to the Officer's Club bar and not allowed to pay. The rest
of the torpedoes provided the same successes. I wrote this up as a
suggested routine submarine exercise. I wrote letters to BuShips
and BuOrd suggesting that the next torpedo data computer include
the rate control solution feature. I recommended that the next sonar
include the scanning in all direction feature, like a radar PPL
In 1952 my next conunand was HARDER (SS 568), one of the
new fast attack submarines which were an effort to apply the
lessons of WWII. With snorkel, much faster and more maneuverable and deeper diving, HARDER had the much improved Mk 10
torpedo data computer with rate control; the BQS-10 sonar was a
scanning type but of limited range. So dog fighting improvement
was marginal. There were so many problems with engines that
tactical development suffered. Some interesting barrier tactics were
tried. The original plan for the Mk 10 TDC was that the amplifiers
would be sent back to the factory for repair. When that system
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bogged down I had our fire control technicians taught how to repair
them and ordered dental tools for them to work with. I received an
emergency warning from the Bureau of Medicine and Surgery about
UNAUTHORIZED DENTAL WORK!
One remarkable capability HARDER had would have been warwinning in WWII. In that war, U.S. submarines spent weeks of
each patrol searching for targets. No air search was available.
Fortunately, Hitler's stupidity meant that the Luftwaffe was
prevented from helping the German boats. In the control room of
HARDER, near the TDC and periscope, was a pair of radar
consoles with PPI scopes two feet in diameter. On one of these, A,
could be shown the output of the submarine's SV radar or the
output of the other console, B, which showed the output of a
searching aircraft radar transmitted to a mast mounted antenna on
HARDER. When a signal reached HARDER from the A/C, a
pulse could be released from HARDER so that the position of
HARDER could be shown in the A/C radar picture. This was not
mandatory but did allow the picture on B to be seen on A as though
HARDER's radar had taken it.
On one exercise, HARDER was about 100 miles east of New
Jersey and I could see the positions of about 50 ships along the
coastal route as transmitted to us by a P-2V. What magic this
would have been in WWII! When SEAWOLF came along in 1956,
surface convoys were no longer considered the main objective and
the device was not included. If the U.S. Navy in the future is faced
with an enemy whose objective is to sink merchant ships, it would
do well to consider this possibility.
After HARDER I was made OP365 in the Pentagon. This was
an astonishing job; so early in nuclear weapon development, in
fields so highly classified that I as a Commander had power far
beyond my rank, and probably my wisdom. But that is a separate
story. Next I got the dream job; to commission the second nuclear
submarine, USS SEAWOLF (SSN 575). Much attention had to be
put into the complex engineering of the power plant and the
environmental controls. With a powerful new long range passive
sonar and enormous mobility, I envisioned great dog fighting
capability; but we would need a powerful scanning active sonar.
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The SQS-4 was the latest destroyer sonar and ideally suited to the
job. So I requested that one be installed upside down on the bow
of SEAWOLF. This was approved even though some old submariners were saying that a submarine that pinged was no longer a
submarine.
Realizing that the pressures faced by the seals were much
greater, some tests were run which proved improved seals would be
required. At a large meeting on this subject I mentioned that I had
just read that Dr. Piccard in his bathyscaphe had solved the problem
to thousands of feet and that maybe we should learn from him. The
people from the Office of Naval Research latched on to the idea,
bought the vessel and set a permanent world record depth in the
Mariannas Trench piloted by Don Walsh and young Piccard. Work
on the seals proceeded to success and as the completion of construction approached it was delayed by work on the nuclear systems.
This gave us more time to develop tactical expertise.
There was an excellent attack teacher at the Submarine Base; a
facility in which submarine attack teams could realistically practice
many forms of attack. Over a couple of months we used the facility
more than all the rest of the Atlantic Submarine Force combined.
I have mentioned how fortunate I was to have Bill Anderson as
Exec in TRUTIA. I was similarly fortunate to have Jim Calvert
and George Steele in HARDER; both went on to take submarines
to the North Pole and retire as Vice Admirals. In SEA WOLF we
were similarly fortunate in having Commander Robert Y. (Yogi)
Kaufman, a tactical genius. He made sure that the attack teacher
was well used most hours of the day. Instead of using many
people, we used a sonar operator, TDC operator, diving officer,
and acting commander.
Some months before, I had learned that the Navy's newest super
destroyer would be commanded by Commander Sheldon Kinney,
a couple of years junior to me, who in WWII had commanded a DE
which destroyed four German submarines in one afternoon. It
occurred to me that interesting dog fights might result from a duel.
My bosses agreed and arranged for it with his bosses. The duel had
to be delayed a number of months, however, as our nuclear power
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plant was modified. During this period, SEAWOLF was in service
rather than in commission. This allowed us to conduct sea trials
and gain a lot of operational experience. We learned how to easily
maneuver at full speed using 30 degree angles, how to reload
torpedoes while so maneuvering, to determine range from bearingsonly solutions, and to use the active sonar not only to range but to
determine course of target if within about 5000 yards. So when
construction was complete and SEAWOLF was commissioned, we
were ready.
By this time, the whole nature of the duel had changed; it was
no longer just between SEA \YPLF 'lnd the newest destroyer. It
was SEAWOLF against 15 destroyers! I felt COMDESLANT had
been very wise to maximize the particjpation of his force. I spoke
to Captain Tom Henry, our wonderful boss who was N2/~ on
COMSUBLANT staff, and sµggested that SEA WOLF use enough
exercise torpedoes to simulate the sinking of every ship in the
opposition. Admiral Warder approved. We loaded the fish and
briefed the Admiral and the staffers who would ride.
I had decided for the first 100 simulated attacks we would not
use the periscope but sonar only. The exercise was scheduled to
start at 0700 about 100 miles south of Newport, RI. A~ exactly
0700 I announced by UQC (underwater telephone) our presence
directly under the destroyer force flag ship, and ready to surface to
board observers. This accomplished, the opposing forces separated
by 10 miles before the scheduled start. This separation was useful
to us in that it gave the sonar operators time to learn the so4nds of
each target ship so we could be sure we had hit each one.
As the destroyers closed, each using his SQS-4, SEAWOLF ran
deep to reduce opposition effectiveness. We used passive only to
within about 3000 yards and then sped t.tp to full speed in a climbing rum up to 100 feet which was the maximum depth at which a
Mk 14 could be fired. In a period of about 20 minutes a torpedo
wake was observed to pass under the stack of 10 DDs. In the
confusion of all those SQS-4 sonars, it is not known whether
SEAWOLF was detected at all.
My hunch that Sheldon Kinney would pull off some kind of
surprise was confirmed when our sonar operators heard a helicopter
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in the operation. About mid day we were told to surface to change
observers. We got rid of the next 10 fish the same way, making
sure by sonar signature that we had gotten each ship. When we
were headed back to New London, Admiral Warder seemed
impressed that the periscope had been used only in surfacing.
In my writeup of the operation, I emphasized that further
quieting of SEAWOLF would have increased our sonar effectiveness, and that a tenninal homing torpedo of a 10 mile range would
have made for a much easier slaughter. In this direction, SEAWOLF did later participate in the evaluation and development of
the Mk 37 wire guided torpedo. Before NAUTILUS or SEAWOLF
had been completed, I had emphasized that stealth would be the
most important characteristic of nuclear boats. "You don' t go deer
hunting on a motorcycle." Rickover hated to hear this, saying that
quieting was as complicated as nuclear power itself. Other PCOs
were emphasizing speed. Both were improved.
A couple of weeks after the operation, I was invited to lunch
with Commander, Destroyers, Atlantic aboard his flag ship, the
destroyer tender DIXIE in Newport, RI . With his staff assembled,
Admiral Whitey Taylor said that destroyers were clearly faced with
a serious challenge and he wondered whether I had any suggestions
to make. I replied that I long admired the destroyer persistence and
can do spirit which I observed as a carrier officer, gunnery school
student, and submarine officer. I said that perhaps it was time to
be a little less can do and seek various kinds of help. I mentioned
SubDev Group, New London as an organization which had been a
powerful tool in bringing various technologies to bear in submarines, and suggested establishmenc of DesDev Group, Newport.
I further noted that for many years it seemed to be thought that
any officer could just report aboard and function. I suggested that
what might have been true in the old 4 pipers was not now, and that
shore based schools be established for department heads and
prospective commanding officers. These were simply what the
Submarine Forces were now using. I suggested that certain
negative policies could be beneficially changed. When I had
completed my command tour in HARDER in 1953, I had heard that
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numbers of officers were reluctant to command destroyers because
they felt they would be vulnerable to nitpicking criticism. I had
asked the submarine detail desk for permission to command a
destroyer, and it was granted. As I approached the destroyers
detail desk, what I had heard about reluctance had been confirmed.
My request was refused with the statement that I had already had
more than my share of command. Accentuate the positive!
I suggested that just as qualified aviators wore wings and
submariners wore dolphins, qualified surface warriors should wear
an emblem. Just as pay differentials had proved useful in aviation
and submarines, they might be useful in developing and keeping
some skills, including command. I mentioned the importance of the
attack teacher in submarine tactical development; a similar investment in surface tactics would be valuable. It could be made mobile
in a van parked on a pier next to the using ship. Or one could be
build into each ship. I'll never know what the real effects of my
efforts were, but I was pleased to learn how quickly the ideas were
adopted.
Most of the tactical operations of SEA WOLF were not at
pinging high speed but in conditions of maximum stealth in
detection, tracking, trailing, and simulated firing at submarines
followed by evasion. There were a number of fleet exercises in
which we created havoc. The Laws of Lanchester define concentration as the characteristic of a military force which makes its
power vary as the square of the number, not just the number. This
is achieved with the necessary mobility and weapon range. I
became convinced that nuclear submarines needed only some
weapon improvement to achieve this. One might envision a WWII
convoy of 200 ships with 20 escorts being attacked by 10 concentrating submarines. The escorts would all be killed in the first 20
minutes and the slaughter completed shortly thereafter.
Some interesting pinging operations were connected to my
earlier service in carriers. During the Battle of Midway, I was
radar officer of USS HORNET (CV-8) and officer of the deck
when my old ship USS YORKTOWN (CV-5) was hit 17,000 yards
astern. Shortly, her fighter planes landed on HORNET. I noticed
a sense of excitement and then the lMC loudly announced that
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Jimmy Thach was aboard! I knew nothing about him until an
aviator told me that Thach had invented the Thach Weave which
enabled the Grumman F-4F to defeat the Japanese Zero fighter.
Respect for him among the flyers was close to worship. At dinner
that night in the wardroom I was enormously impressed. He was
a tall easy moving, extremely handsome man with a great low
voice. A born leader.
While I had SEAWOLF, Rear Admiral Thach conunanded Task
Group Alpha, an experimental ASW task force containing a carrier,
destroyers, diesel submarines, and a tanker. When I heard that he
had requested a nuclear submarine, I requested the assignment. It
was bitterly opposed by a submarine vice admiral but proved to be
most interesting. A mast mounted radio-direction finder had been
installed in SEAWOLF. Commander Task Group Alpha was
surprised at how much we knew about his force by simple radio
traffic analysis, without code breaking. This vulnerability, caused
by the necessity to communicate by non-directional radio, was one
I repeatedly tried to point out. A cruise missile could simply ride
a radio bearing to target. We tried to use SEAWOLF as the
pinging escort for the carrier. We proved that self noise at those
speeds made us ineffective. Sonar improvements and communications problems would have to be solved.
We practiced passive and active trailing of submarines, passing
off trail to other units. In one operation, Task Group Alpha was
defending the U.S. from a snorkeling simulated Russian missile
submarine headed for Norfolk. We were well positioned and
fortunate to make early detection at about 20 miles. The intruder
snorkeled about half the time which made care on our part important. I guessed that his cycle would have him passing our longitude
during a silent running phase. I made a lucky guess as to when to
start a pinging search with the SQS-4. We picked him up at 4000
yards. There were so many destroyer SQS-4s, he did not realize
that we had him. I notified Thach that we had him at 4000 yards
and that I would continue to track at periscope depth. He picked up
on this immediately and sent every kind of plane he had to pass
over us and to drop a hand-grenade-sized explosive. We could spot
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the bubbles up or down and right or left. Thach loved this! Later
I caught hell from his Chief of Staff; we had grossly exceeded the
fuel allowance for the operation.
I was a licensed private pilot when I was 15 years old. I had
met Lindbergh, Ulm, and other famous flyers and was fascinated.
About half way through the Naval Academy I had almost joined the
RAF for the Battle of Britain. Aboard YORKTOWN and HORNET I greatly admired the aviators. Yet, when I saw them, I saw
15 or 20 constantly under some boss. I think that when I learned
that the submarine skipper with his 80 people went to sea, I was
amazed to realize his boss had but a remote connection. He was the
boss! So at the completion of The Battle of Britain, I had chosen
submarines over aviation. The isolation proved to be true and
much appreciated. It's also true that at times as we waddled across
the Pacific at 13 knots, I envied those aviators already back at the
bar. When I retired in 1963 at age 45 I was exhausted and did not
realize it. Because of my fascination and involvement in each and
every technology, I had had a total of one month leave in the last 20
years of service. I still would have been delighted to start all over
again to do aviation!•
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A DAUGHTER OF WWII
by Jeanine McKenzie Allen
The following is dedicated to my Dad and all of his shipmates who
sacrificed their lives in United States Navy submarines during
World War II.

hey were volumeers in Spritz's Navy during World War
II-an average of 9 out of every 207 applicants were
accepted for two weeks of preliminary testing at the Navy's
National Submarine Training School in New London, Connecticut.'
Of that select group of nine, 25 to 35 percent were rejected
before the program began, based upon tests given to determine who
was physically and mentally fit for submarine duty.2 Vision tests
(night vision being crucial) were first to be passed. Finally, there
were many physically demanding tests. One was enduring 55
pounds of pressure (three times that of sea level) in a tiny chamber
designed to simulate a submarine, at a depth of 110 feet, amid a
sizzling 130 degrees. Glistening with sweat, the men would
swallow hard, popping their ears. The heat made breathing
difficult, increasing the psychological strain. Any sign of panic or
undue stress led to failure. The last, and one of the most rigorously
stressful, of the physical tests was a 110 foot ascent from the
bottom of the submarine escape tower, (where two volunteers had
died) involving the disciplined and proper use of the Momsen Lung.
The water works tests caused many not to be selected when they
exhibited signs of panic or lack of discipline. Before the war, only
200 were enrolled at the Submarine School at any given time.
The training school master was Chief Torpedoman Charles
Spritz, a former Bronx policeman, a veteran master diver and the
Navy's version of the marine master sergeant. Spritz expected
impeccable grooming and regulation clothing at all times. In
addition to universal military disciplines, while on assignment, no
smoking or talking were allowed. There was no standing, sitting,
or walking anywhere on base. Every move was in quick time, and
in the words of one of the instructors, "The way he ran that place
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was like a concentration camp. " 2
He never married, didn't drink, didn't smoke, and he devoted
his life to governing the daily routines of the trainees and other
CPO instructors-themselves mostly 20 year veterans of deep sea
diving and submarines. Many were convinced that he'd gone a
little crazy after a deep sea diving accident in the 1930s, and it
seems he was universally hated for his constant haranguing and
punishments dealt for the slightest infractions of rules. Spritz
would blare axioms until they were fixed in the subconscious:
"Around here there's only daily prayer-you 'II commit it to
memory: 'O Lord, help us to keep our big mouths shut until we
know what we are talking about!' ... "There is room for anything
on a submarine-except a mistake.>" Leaming to use all the complicated equipment is extremely difficult, as is learning to work
together, so it is the captain's task of welding his 75 man crew into
a fighting unit. The successful submarine is one in which teamwork is perfect, and only practice creates this teamwork.•
Although most graduated from New London detesting Spritz, the
teamwork he achieved was a major factor in the success of
submarines in days to come. Said one veteran, "He molded into us
the discipline needed", and another, "He instilled fear into those he
commanded, but only that fear of making a mistake that could cost
not only your life but all the lives of your shipmates. " 3
This rather small pool of volunteers who passed the preliminary
tests and made it into the program had to meet exceedingly tough
criteria. They had to possess a certain work ethic and IQ. One
submariner said, "Two-thirds of my company were college grads
or had gone to college for two or three years. The Navy was
looking for someone who would study and who was devoted to
duty. " 3 Each enlistee had to be studious and capable of committing
to memory every one of the thousands of valves, gears, pipes,
switches, and hatches inside the complex underseas warships.
Lectures and assignments kept lights burning into the night, as the
men devoured such 200 page tomes as Submarine Operations,
Diesel Engines, Electricity, Submarine Tactical Instructions,
Storage Batteries, and Iorpeiloes. In school laboratories, every
man spent exhaustive hours tearing down and putting together
11s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .
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practically every ilem making up a submarine. Each had to draw
from memory accurate diagrams of more than 30 electrical,
mechanical, and pneumatic systems in the boats. Each also had to
train unerringly to perform not only his own specialty aboard but
that to every other crewman, with precision. Thus, even the sub's
cook had to be able to fire a torpedo, to start an engine, and to dive
the submarine. That ability at times could spell the difference
between disaster and safety for the vessel. Every Monday morning,
each trainee took written tests: any who failed two exams, or
showed an inability to learn rapidly enough, were quietly returned
to the surface fleet. Every week someone else would be missing.
This mechanical aptitude was only one characteristic of the typical
submariner being sought by the Navy.>
Admiral Charles A. Lockwood, a WWII submariner who rose
to Commander-in-Chief of the Pacific sub fleet during World War
II, said, "The tasks of diving, attack, and surfacing take scores of
interlocking motions by dozens of crewmen with split-second
timing, but more is required of submariners. They must be alert
without being brittle, interested in their shipmates without being
nosey, respect privacy without being seclusive, talk without being
gabby, and be friendly without being tail-waggers-in short, round
pegs for very closely machined round holes. The wrong kind of
man aboard a sub can be an insufferable thorn in the sides of
shipmates. He can, emotionally, cause almost as much damage as
an enemy depth bomb... In no other branch of military service are
men required to remain away from nonnal human contacts as long
as submariners assigned to lengthy patrols that demand long
hours-sometimes days-at depths far below the least glimmer of
sunlight, and far away from the natural feel and smell of natural
air. Moreover, these conditions must be endured with good cheer
in overcrowded, sometimes ill-smelling, dew-dripping, steel
comparunents. Those whose tempers or temperaments cannot stand
the strain are soon eliminated." Teamwork was paramount, and a
unique camaraderie normally existed within sub crews, as well as
a mystique about this elite cadre of men on secret missions, sailors
who under no circumstances could discuss their operational orders.>
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So rigorous was the selection and training process for Submarine
School, during the course of World War II, only 2000 officers and
22,000 enlisted volunteers, highly qualified men, .graduated from
Spritz 's Navy, out of over 250, 000 men who had applied for entry
into the Navy's Silent Service. 2•5
Just as mysterious as their service were most of their deaths.
Most of the underseas sailors who never came back vanished
completely. For the years since WWII, the nation has known little
of the sacrifice of these gallant submariners, including the living
and those still MIA. Much of their work remained classified until
only a few years ago. From a percentage point of view, six
submariners died for every non-submariner killed in action, and
only a handful of survivors lived to tell about our submariners lost
in battle. 1
In the annals of United States military history, few were more
courageous, none took more risk, none suffered a higher casualty
rate and none had the devastating effect on the enemy's morale as
did the U.S. Navy's Silent Service in World War II. These men
were unlike the crews of any other naval vessels. No naval career
was as dangerous. For years after the war, the nation knew little
of the sacrifice of these men, but they never objected and never
claimed to be owed anything. Rather, they remained within the
code of their service long after the war1-in silent tribute to their
lost shipmates after fighting the greatest undersea war in history.
Lloyd Charles McKenzie, a veteran of USS STEWART (DD
224) in the Asiatic Fleet, graduated third in his class of 18 men,
from Chief Spritz's Submarine School in New London, April 15,
1940. He was assigned to USS TRITON, a new class of U.S.
submarine with many innovations, becoming a member of her
initial crew. After her commissioning in August 1940, TRITON
was transferred to the Pacific to be in the forefront of the Navy's
defense efforts before the attack on Pearl Harbor. He remained
with TRITON, part of her battle-wise crew, until she fell to depth
charges in combat with three Japanese destroyers on her sixth war
patrol, March 15, 1943. TRITON and crew rest at a depth of
18,000 feet, in the Pacific, in the Caroline Basin, north of the
island of New Guinea.
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USS TRITON is credited with having destroyed 18 ships of the
Japanese Empire and damaging six others before her loss. 6 TRITON
is also credited as being the first United States submarine to sink a
Japanese ship by deck gun in World War II; Lloyd McKenzie was
first loader of that deck gun crew. According co a living surviving
TRITON shipmate who was not assigned to TRITON's final war
patrol, Lloyd McKenzie was promoted to Chief Torpedoman, and
thrown into the Brisbane River as part of his initiation to TMC, two
days before the departure for that fatal sixth war patrol . No official
U.S. Navy record of his promotion co TMC has ever been found.
Lloyd McKenzie is one of 3617 submarine shipmates, on 52
U.S . submarines, from World War II, who remain on eternal
patrol. They are in the unending line of patriots that have defended
our nation with their lives so that we might live in a free country.
Americans must always remember that our freedom has not been
established without an extremely high cost.
Their resting places are known only co the Almighty.•
ENDNOTES
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6. U.S. Submarine Attacks During World War II, John D. Alden,
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ELANK'S FLIED ELIPPERS
by CDR Richard Compton-Hall, RN(Ret.)
Editor's Note: As a counter-balance to all the weighty issues
addressed in this issue, one of our Royal Navy contributors has
given us a bit of fun for our reading pleasure. Sit back, read it
aloud, and enjoy a blast from the distam past-both in time and
place.

t took place on the China Station, where many of the best
British submarine stories originated long ago between wars.
The depot ship, home for boats of Britain's Far East Fleet,
lay anchored at Wei-Hae-Wei, a happily inconvenient 10,000 miles
by sea from Rear-Admiral Submarines-RA(S)-at Gosport in the
south of England. Nacurally, it was the single-minded ambition of
the Flotilla Captain-Captain (S)-co avoid RA(S) ever hearing
anything that might prompt him to embark on a five week voyage
to evaluate for himself the efficiency of the Royal Navy's furthest
flung submarine flotilla.
This aim of Captain (S) was loyally supported by every rightthinking officer and man in the depot ship and submarines alongside. Indeed, the motto of the flotilla was Tacere-loosely
translated as "Keep it quiet". It was a farsighted dictum for
submarines in those early days.
The whole show was effectively, and quietly, run by three wise
men-the Paymaster Commander (Pay), the Principal Medical
Officer (PMO), and the Chaplain (Padre); and this admirable
administration abided undiscurbed by external interference-until,
one dreadful day, the idyllic calm was very nearly shattered.
Needless to say, an airman was to blame.
HMS L72, a marginally modernised World War I design, was
not quite the oldest boat operating from Wei-Hai-Wei; but she was
customarily awarded, for a few months at a time, to a last
chancer-one in a long line of unspectacular commanding officers
who would soon be celebrating a personal Feast of the Passover
unless he did something noteworthy in a less populated promotion
area than the Home or Mediterranean. L72 was thereby subjected

I
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to an unusually busy life on the China Station. She suffered several
unreported bumps on the bouom and a few involuntary excursions
to depths well below her physique and inclination, besides the
ususal battering by high seas in the typhoon season when vessels
with less ambitious skippers were sensibly shehering in port.
Like any lady of a certain age, the submarine was sensitive
about her appearance. It had not improved over the years, and
despite continual touching up-paintwise, that is-by Missy Wong's
sampan crew on those rare occasions when L72 touched base, she
always looked a bit manky.
Thus, when en route to the exercise area one morning, her latest
desperate captain discerned a double-decker RAF spotter plane
waddling towards him, he would have liked to pull down an allconcealing veil by diving. But that was forbidden on passage, as
the pilot of the flying machine well knew. Slowly and precariously
the plane circled lower and closer while the observer wound up a
gramophone, screwed to the fuselage just in front of him, and made
sure that a new-fangled amplifier was connected. For the Captain,
Officer of the Watch and look-outs on the submarine's crowded
bridge there was no escaping the insulting, Cocknified old music
hall recording that burst forth:
"Any old iron, any old iron,
Any, any, any old iron ... "
And so on ad infinitum until the gramophone spring ran down.
Then the pilot, known by reason of widespread growth on his upper
lip as Whiskers, gave an exaggerated RAF-style salute, with two
fingers widely spread, and turned for home, grinning at the thought
of having put the Navy one down.
Naturally, the ship's company looked to the Captain for
retaliation. But short of shooting the plane down if it appeared
again-and even the signalman, with his bridge-mounted Lewis gun
hastily handed up from the control room, was not optimistic about
that, to say nothing about the paperwork involved for firing live
ammunition-there was really nothing to be done. The story would
get back to England, the captain would look silly, and prospects of
promotion would definitely fade.
123

APRIL2000

...- ...+~

THE SUBMARINE REVIEW

Later, in the depot ship, the PMO merely growled that Squadron
Leader Whiskers needed doctoring in the worst possible way; and
Pay, as always, advised keeping quiet Oddly enough it was the
Padre, the steadiest of souls, who made a suggestion that uhimately
led to catastrophe: "Tum the other cheek. Give a dinner party on
the boat for this flying person. Forgive him his trespasses. Then
he'll be too ashamed to go on about it."
Captain (S) thought this was a good idea and instructed the
Captain of L72 accordingly. The laner gulped at the thought of an
inflated mess bill but saw sense from his own brass hat's point of
view. He discussed possibilities with the wardroom's Chinese
flunk-the customary appellation, derived from flunky, for a
steward in submarines. The steward's actual name was unpro·
nounceable, so he had been awarded the friendly sobriquet of
Frank; but, because of the Chinese inability to pronounce Rs, he
naturally became Flank the Flunk in normal conversation.
Flank the Flunk announced he would "Ploduce a velly special
dinner with shark flipper in soy sauce". He know where shark
flippers could be found: flom time to time they were apt to fall off
the back of a local lickshaw.
Dinner in the tiny submarine wardroom was truly magnificent
Mrs. Whiskers, a formidable jolly·hockey-sticks Air Force wife,
attended with her luxuriously hirsute husband. They comprised an
unsubduable duo; and. although they beamed with bonhomie under
the influence of duty-free refreshments, there were scant signs of
abandoning a hard line in one·upmanship. The Navy was "so
traditional" -clearly meaning old-fashioned-" quite unlike the
Royal Air Force"which was "so modem": it was time the world
realised it was the up and coming service: "Per ardua ad astra and
all that, what!"
The piece de resistance for the entertainment was, as promised,
shark fin soup. Due applause greeted the Admiralty·pattem
stainless steel tureen when it appeared-Chinese fashion-at the end
of the meal, heralded by a fanfare on the first lieutenant's harmon·
ica. Flank the Flunk was gratified: when the dishes were cleared
away he carried uneaten slivers of flipper to the senior rate's mess.
Here, the Chief Stoker's tame while rat lived in style alongside
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some musty unread engineering manuals in a convenient cupboard.
Flank held the Chief Stoker's pet in awe: the albino colouring
indicated godlike antecedents and special good joss. Whenever
possible he supplied it with tidbits from wardroom lefcovers in the
hope of ancestral favors to come.
It was about the time that coffee was being served when the
Chief Stoker returned, from a heavy run ashore, to find his rat flat
on its back when all four feet in the sir. The corpse was already
stiffening.
Flank the Flunk was almost as petrified as the rat. He had fed
it with shark flippers, and there was a number one fly bloke and
missy fly bloke and boat captain allee b'long same ploblem. Velly
selious.
Blavely, he approached the Captain in the wardroom. With port
circulating, the party was gaining momentum. The Captain did not
at first believe what he was told. But when the rat was produced,
laid out on a clean serving dish, it was obvious to all that the
lickshaw from which the flippers had fallen was exceptionally bad
joss. With diffidence the Captain informed his guests of the
unfortunate circumstances ...
The PMO, up in the depot ship, was delighted. Delving deep
into a box of surgical stores he eventually uncovered some ominous
lengths of rubber tubing and a Mark I stomach pump that had
probably not seen active service since the Crimean War, with
Florence Nightingale at the business end.
It was not the ideal end to a party; but the evening did not turn
out to be entirely gloom and doom. While the Captain was
nervously awaiting his turn outside the sickbay the Chaplain and
Paymaster Commander suddenly appeared at his side, dragging a
palefaced Flank behind them.
"Allee well", the flunk assured his master faintly under
prompting, "Chief Stoker lac not die flom bad joss shark flipper.
Chief Stoker animal walk acloss main electlic switchboard-join
ancestors plomptly. Chief Electlician lay out leady for bulial."
"A dinner seemed such a peaceful idea when it came to me",
complained the Padre to nobody in particular. He put his ear to the
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wooden sickbay door and listened, wincing spasmodically. Muffled
despairing noises from within indicated thac phase two of the
PMO's emergency doctoring was currently being directed from
astern at missy fly bloke.
Pay glanced heavenward before resting a heavy hand on che
anxious submarine commander's shoulder. "It was an understandable miscake about that rat. Perhaps, you know, it will be best for
all concerned if we say nothing. In the circumstances I'm quite
sure that the Royal Air Force will keep quiet about the entire
episode."
The Padre, the capcain of L72, and Flank the Flunk all signified
agreement-in silence, of course.•

DiringJnro._D.olphin History
The Dolphin Scholarship Foundation is announcing its
tribute to the first 100 years of the Submarine Force by
publishing Diving Into Dolphin Hisrory. This historic
publication will feature : recipes and ship's seals from the 100
submarine crews operating in the fleet; selected recipes from
vincage Submarine Officers' Wives' Club Cookbooks; and
artwork especially designed by Dan Price of East Lyme, CT.
The book is $20.90 ($20 + VA sales tax), plus $2.50 for
shipping and handling. Make checks payable to DSF
Centennial Cookbook.
Send payment 10:
DSF Centennial Cookbook
5040 Virginia Beach Blvd., Suite 104-A
Virginia Beach, VA 23462
(757) 671-3200
(757) 671-3330 (fax)
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E-MAIL ADDRESSES
THE SUBMARINE REVIEW continues its list of E-Mail
addresses with those received since the January issue. We can be
reached at subleague@aol.com.

Beard, P .M., pmbeard@aol.com
Berry, Brian, bberry@inforamp.net
Bivens, Art, acbivens@aol.com
Branch, Jr., Daniel B., dbranchjr@aol.com
Brock, C.C., cbrock@kreative.net
Byron, John L., jibyron@earthlink.net
Clark, Richard M., RichC88576@aol .com
Compton-Hall, Richard, rc-h.sub.uk@talk21 .com
Connally, John, bcunnally@aol.co
Davio, Pete, davio_pete@bah.com
Decker, William L.,billdecker@erols.com
Doherty, Hugh M.,Hugh.M.Doherty@worldnet.att.net
Dudley, Stephen J., shipfitter_sjd@yahoo.com
Eckert, Philip F., phileckert@aol.com
Eicens, Imants. D.,beicens@iamdigex.net
Evans, T .W., thomas.evans3@worldnet.att.net
Farber, Frederick A., pffarber@erols.com
Farmer, Mike, mike.farmer@worldnet.att.net
Fordic, Jim, jfordice@mediaone.net
Fountain, Bob, bfountain@3n.net
Gagnon, Paul, gagnonpOO l@hawaii. rr. com
Goodson, Scott W., goodscott@intermediantn.net
Graham, Robert, Robert_Graham@mail.northgrum.com
Handfield, Wallace, F., handvt@aol.com
Hickey, James J., jim.hickey@sippican.com
Higginbotham, Allen B., higgipoo@aol.com
Hopkins, Tom, tmhop@aol.com
Keating, J.G. , killerkeating@bigpond.com
Keithline, Kimberly, keithline@alum.mit.edu
Kennedy, Ralph A. , ralphknndy@aol.com
Lange, Gerald, slange@ilhawaii.net
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Leftwich, Jim, jleftwich@mindspring.com
McGinley, Skip, skip.mcginley@fluor.com
McHugh, Michael, mmchugh@navymutual.ore
Miller, Keith L., Hamrhed364@aol.com
Munck, Phil, pmunck@nh.ultranet.com
Noreika, Richard J., dicdic@msn.com
O'Leary, Cornelius J., cjoleary@yahoo.com
Parmenter, W. David, ic2ssn584@yahoo.com
Patten, John R., jrpatten@mciworld.com
Pedersen, Al, Al_Pedersen@email.msn.com
Perry, Doug, dperryjo@aol.com
Read, Jr., C.D., prplsntp@earthlink.net
Roberts, Linda, lcroberts7@yahoo.com
Till, Ernest A., ernitill@brandywine.net
Van Buskirk, Scott R., poox@bupers.navy.mil
Vande Kerkhoff, H.T., htvanss280@juno.com
Wallace, Richard W., rwall01768@cs.com
Ware, James M., WareJM@supship.navy.mil
Williams, Christian B., cbwmmow@mediaone.net
Zollinger, Jack, JZollil 754@aol.com

Changes
Beckley, Jerry E., jandsbeckley@earthlink.net
Bruns, John, bruns40@mediaone.net
Bryan, Robert, ccohparentgroup@cs.com
Cameron, John, jandlcameron@earthlink.net
DeRose, James F., wirelessdata@cs.com
Bouley, Bill, williamhouley@aol.com
Jenks, Shepherd M., shepherdjenks@n2lmail.com
Kammer, Bill, bill.kammer@tulanealumni.net
Kocher, Dwight, dkocher@dcscorp.com
Latham, Hugh, latham@msn.com
Leavitt, Jr., Horace M., hmleaviujr@home.com
Lindsey, Robert W., macpenn@bellsouth.net
McKinney, Henry C., hankmck@earthlink.net
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Meinicke, Thomas A., meinicketa@aol.com
Mims, Norman, mims@eagnet.com
Moore, Richard, rmoore@crosslink.net
Nahstredt, David, duchess3@earthlink.net
Parker, Donald S., Dparker22@msn.com
Patton, Jr. , James H. , jhpamon@concencvic.net
Porter, John D., jporter !@prodigy.net
Rausch, Ray, ss483@suwanneevalley.net
Roeske, Jackson, EJRoeske@cs.com
Shelton, Don, Don@DonShelton.net
Talley, Billy F ., bill.tally@L-3com.com
Tritten, James John, trittenj@home.com
Weingart, Matthew, M_T-W@email.msn.com

Corrections
Berlin, Arthur, Arthur. Berlin@jhuapl.edu
Campbell, Jim, jcamp@cts.com
Cossey, James D., Jcossey193@aol.com
Fatek, William, wfatek@mail.idt.net
Jones, Dennis, dennis.jones@washops.L-3COM .com
Martin, Peter W., pwmco@csd. npt. nuwc . navy. mil
Meier, Butch, lmeier@erols.com
Walker, Jr., Frank T., ftwalker@msn.com
Whelan, Harry T., hwelan@mcw.edu
Williamson, George W., gwilliamsonOl@snet.net
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NAVAL SUBMARINE LEAGUE
HONOR ROLL
BENEFACTORS FOR MORE THAN TEN YEARS

AMERICAN SYSTEMS CORPORATION
ANALYSIS & TECHNOLOGY, INC.
APPLIED MATHEMATICS. INC.
BAE SYSTEMS (formerly MARCONI AEROSPACE SYSTEMS, INC.)
BAE SYSTEMS (formerly TRACOR SYSTEMS TECHNOLOGIES, INC.)
BIRD-JOHNSON COMPANY
BOEING COMPANY
BOOZ·ALLEN & HAMILTON, INC.
BWX TECHNOLOGIES
CAE ELECTRONICS, INC.
CORTANA CORPORATION
DRS TECHNOLOGIES, INC.
EG&G SERVICES
ELECTRIC BOAT DIVISION-GENERAL DYNAMICS CORPORATION
GENERAL DYNAMICS • ATS
GNB TECHNOLOGIES
ELIZABETH S. HOOPER FOUNDATION
HYDROACOUSTICS, INC.
KAMAN CORPORATION
KOLLMORGEN CORPORATION/E·O
LITTON MARINE SYSTEMS-CHARLOTTESVILLE
L·3 COMMUNICATIONS, OCEAN SYSTEMS
LOCKHEED MARTIN CORPORATION-ARLINGTON, VA
LOCKHEED MARTIN NE&SS·AKRON. OH
LOGICON
MARINE MECHANICAL CORPORATION
NEWPORT NEWS SHIPBUILDING
NORTHROP GRUMMAN CORPORATION-SUNNYVALE, CA
PRESEARCH INC.
RAYTHEON ELECTRONIC CO.·PORTSMOUTH, RI
SAIC
SEAKA Y MANAGEMENT CORPORATION
SIPPICAN. INC.
SONALYSTS, INC.
SYSTEMS PLANNING & ANALYSIS , INC.
TASCINCORPORATED
TREADWELL CORPORATION
BENEFACTORS FOR MORE THAN FIVE YEARS

AMADIS, INC.
CUSTOM HYDRAULIC & MACHINE, INC.
EMERSON & CUMING, INC.
HOSE-MCCANN TELEPHONE CO .. INC.
LOCKHEED MARTIN NE & SS • MANASSAS
METRUM-DATATAPE, INC.
PLANNING SYSTEMS INCORPORATED
SARGENT CONTROLS & AEROSPACE
VEHICLE CONTROL TECHNOLOGIES, INC.
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ADDITIONAL BENEFACTORS
ADI TECHNOLOGY
ADVANCED ACOUSTIC CONCEPTS, INC.
AETCINCORPORATED
AMERICAN SUPERCONDUCTOR CORPORATION
BAITLESPACE, INC.
B.F. GOODRICH, EPP
BURDESHAW ASSOCIATES, LTD.
BURKE CONSORTIUM , INC.
DIGITAL SYSTEM RESOURCES, INC.
DYNAMICS RESEARCH CORPORATION-SYSTEMS & TEST EQUIPMENT DIVS
E.C. MORRIS CORPORATION
EDD-TECHNOLOGY SERVICES & ANALYSIS
GENERAL ATOMICS
GENERAL DYNAMICS DEFENSE SYSTEMS. INC.
HAMILTON SUNDSTRAND CORPORATION
MCALEESE & ASSOCIATES, P.C.
MATERIALS SYSTEMS, INC.
NORTHROP GRUMMAN-OCEANIC & NAVAL SYSTEMS. ANNAPOLIS, MD
RAYTHEON SYSTEMS COMPANY-ARLINGTON, VA
SCOT FORGE COMPANY
SYNTEK TECHNOLOGIES, INC.
WESTINGHOUSE GOVERNMENT SERVICES CO.IELECTRO MECHANICAL DIV.

NEW PATRON
Mr. Donald J. Tarquin
NEW SPONSOR
Mr. John A. Johnson
NEW SKIPPER
CAPT Anhur C. Bjorkncr, USN(Rcr.)
NEW ADVISOR
VADM J. Guy Reynolds, USN(Rel.)
NEW ASSOCIATES
CAPT Anhur F. Rawson, Jr., USN(Rc1.)
LCDR KeMcth J. Tomasso, USN

LCDR John W. Clifton, USN
CDR Michael T. Maliniak, USN
In Memory of Philip W. Filer
RADM William S. Post, Jr., USN(Ret.)
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LETIERS
RE: ONKEL KARL AND UNCLE CHARLIE
November 20, 1999
I would like to offer some comments and observations on
Captain Enos' excellent article, which appears in the October 1999
edition of THE SUBMARINE REVIEW, comparing the styles of
Admiral Donitz and Admiral Lockwood; it is right on target!
There is one additional comment and observation that I would
like to add. I believe that a major difference between Admiral
Donitz and Admiral Lockwood, further to those mentioned by
Captain Enos, is that Admiral Lockwood never hesitated to write
about the exploits and heroics of his wartime submarines.
While it is true that, as Captain Enos points out, Admiral
Lockwood's Down to the Sea in Subs, shows Admiral Lockwood's
human side much more than Sink 'Em All, perhaps the best tribute
to Admiral Lockwood's professionalism and human side is his
book, co-authored with Colonel Hans Christian Adamson, USAF(Ret.) Ihruugh Hell and Deep Water, (Library of Congress catalog
card number: 56-11388, 1956).
Through Hell and Deep Water is the stirring story of the Navy's
deadly submarine, USS HARDER (SS 257) under the command of
Sam Dealey, destroyer killer.
Admiral Lockwood, as co-author, dedicated Through Hell and
Deep Water "to all men of all ranks and ratings, who served aboard
the United States submarine HARDER. May this book pass the
word which our nation has passed: Well done!"
Admiral Donitz may not have been as publicly expressive
towards his U-bootwaffen achievements, his best known writing his
Ten Years and Twemy Days, which was primarily Admiral
Donitz's memoirs.
Admiral Lockwood's proud acknowledgment of HARDER, Sam
Dealey, and HARDER's crew, was supported, also publicly, by
then Seventh Fleet wartime commander, Admiral Thomas C .
Kinkaid, who stated: "I am proud to have served in the wartime
Seventh Fleet with Sam Dealey."
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Finally, Frank C. Lynch, was one of the HARDER veterans
who survived the loss of the ship. He went on to command
HADDO (SS 255) until its tenth and final patrol, which tenninated
in Tokyo Bay in September 1945, when she participated in the
occupation of Japan. The other great HARDER veteran was Rear
Admiral John (Jack) Maurer, who commanded USS ATULE (SS
403). Both HARDER and ATULE had excellent war records
earning many commendations for the ships and decorations for their
personnel.
Rear Admiral Maurer held many postwar submarine divisions
and squadron commands, too numerous to mention here.
Admiral Lockwood's dedication and prophesy through his
writings and in particular, Through Hell and Deep Water, proved
true and eloquent testimony for Admiral Lockwood's human side.
Well done, Admiral Charles A. Lockwood!
I believe that this public acclaim for his subs, crews, and
wartime exploits, was the main difference between the extroverted
Admiral Lockwood, and equally talented but introverted Admiral
Donitz.
Sincerely,

Lawrence J. Opisso
20 Ballard Lane
Stony Brook, NY 11790

FROM A DOLPHIN SCHOLAR

January 12, 2000
On behalf of the Dolphin Scholarship Foundation and myself, I
wish to thank the Naval Submarine League for its participation in
the Dolphin Scholarship Program. As the Naval Submarine League
Scholar for 2000, your organization's generous donation has
assisted me in funding my education and, thereby, coming one step
closer to achieving my goals.
To help familiarize you with whom the League is sponsoring, I
would like to tell you a little about myself and where I came from.
My father, Captain George M. Koucheravy, USN has been a
submariner for over 20 years, and his naval career has led our
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family as far south as Kings Bay, Georgia and as far north as
Saratoga, New York. For the past seven years, we have been based
out of Norfolk, Virginia, a tenure long enough for me to complete
my high school education at Catholic High School in Virginia
Beach, Virginia.
I currently attend North Carolina State University in Raleigh,
North Carolina where I am a Caldwell Alumni Scholar, a Thomas
Jefferson Scholar, and a University Scholar. At NC State, I am
dual-majoring in Animal Science and Multidisciplinary Srudies,
with aspirations to go on to veterinary school. After veterinary
school, I hope to work for the USDA, serving the United States
Government just as my father so honorably does.
Once again, I thank the Naval Submarine League for its
participation in the Dolphin Scholarship Foundation's program of
assistance to the sons and daughters of submariners. It is benefactors like the Naval Submarine League that help keep the spirit of the
Foundation and the dreams of its scholarship recipients alive.

Sincerely,
Diana M Koucheravy
Dolphin Scholarship Foundation Scholars/zip Recipient
RE: FAB, THE FIRST SUBMARINE TOWED ARRAY?
(Submarine Review, January 2000)
February 2, 2000
My colleague, Herbert J. Nyberg an ex-submariner, brought to
my attention the subject article with the question as to whether or
not the 1967 experimental use of FAB on ALBACORE represented
the first use of towed arrays on submarines.
During 1959 operations with ALBACORE, operating out of
Portsmouth, New Hampshire, we first deployed a towed array from
the sail of ALBACORE. The AX-58 hull-mounted hydrophone
system was the Navy's standard submarine noise monitoring system
at that time. Our measurements were some -20 dB to 40 dB
lower.
These measurements, together with our previous (1958) towed
array measurements made from the converted seaplane tender, J
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WILLARD GIBBS, (in the Tongue of the Ocean, Bahamas)
launched the major revolutionary advance in sonar since WWII; and
a most important factor in the United States domination of the Cold
War submarine conflict.
It is interesting to note that Dr. Harvey Hayes, operating out of
the Navy's New London Laboratory, experimented with a rowed
array consisting of carbon-button microphones in an oil-filled hose
in 1918 (WWI). He was my boss at the Naval Research Laboratory
(Washington, DC) during WWII.
Perhaps this bit of sonar history may be of interest to members
of the Naval Submarine League.
Sincerely,
James W. Fitt.geraldt President
The Kildare Corporation
One Spar Yard Road
New London, CT 06320-5527

RE: REGULUS, THE FORGQTTEN WEAPQN
January 2, 2000

The October 1999 issue of THE SUBMARINE REVIEW
contained a most confusing review of my book, R.egulus:_Ihe
Forgotten Weapon, by Captain R. Norris Keeler, USN(Ret.). I
think it only fair to make readers of THE SUBMARINE REVIEW
aware of his mistakes. Without belaboring any of the points, let me
address them in a concise manner as they appeared in the review:
1) Keeler indicates that TUNNY, BARBERO and HALIBUT
were the only Regulus boats. My book clearly indicates
GRAYBACK and GROWLER were also deployed with
Regulus at the same time;
2) As operationally deployed from 1960 to 1964 (as part of the
Single Integrated Operations Plan for use of nuclear weapons), not 1956 to 1963, Regulus submarines did nol make
use of the relay capability mentioned by Keeler. Although
developed in the time frame he discusses, actual deployment
with the relay boats in the North Pacific did not take place
according to the captains of the five submarines in question;
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3) Rear Admiral Russell E. Gorman was clearly thanked for his
assistance in page 6, the acknowledgments section of the
book;
4) Keeler is correct that the guidance system development is not
discussed in as great a detail in the main body of the text as
the airframe. It is, however, discussed in great detail in
Appendix I: Guidance Systems. By reading the complete
book, the reader is well informed as to the guidance system
development;
5) Admiral B. Osborn was interviewed by phone and via taped
replies to a list of questions. Admiral Osborn is clearly
credited, along with Captain Pappy Sims, as being one of the
key Navy players in development of Regulus. As for
interviewing Lieutenant Klotzner, at the time of my interview
with Captain Keeler, I was asked to forward my questions to
Klotzner through Keeler. I chose not to do this;
6) Keeler's somewhat bizarre comment that I focused on the
later and less important individuals in the program is without
merit. The forewords by Captain William Sims, USN(Ret.)
and Rear Admiral John J. Ekelund clearly speak to this issue.
David K. Stumpf, Ph.D.
Author
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BOOK REVIEW
THE TERRIBLE HOURS:
THE MAN BEHIND
THE GREATEST SUBMARINE RESCUE IN HISTORY
by Peter Maas
Harper Collins, New York, NY
1999, 259 pages, $25.00
ISBN 0-06-019480
Reviewed by Daniel A. Curran
Senior Fellow, Marine Policy Center
Woods Hole Oceanographic Institutiou

T

he crew losses in USS S-51(SS162), 1925, and in USS S-4
(SS 109), 1927, and the near loss of USS S-5 (SS 110) in
1920 compelled the Navy to develop a rescue method for
trapped submarine crews, both in deep (200 feet+) and in relatively
shallow water. Peter Maas, best selling author of Serpka and The
Yalachi Pa~, among others, puts together a gripping tale of
rescue and salvage in The Terrible Hours. The central character,
Charles B. (Swede) Momsen, the developer of the Momsen lung
submarine rescue device and the long term contribmor to the
McCann rescue bell development, must use this largely untested
diving bell to rescue 33 men trapped in the sunken USS SQUALUS
(SS 192) off the New England coast about five miles seaward from
the Isle of Shoals.
On May 23, 1939, near the eve of United States entry into
World War Two, SQUALUS, completing her construction period
at Portsmouth Naval Shipyard, sets out for a series of test dives off
the New Hampshire and Maine coasts. The first dive went terribly
wrong. The main induction valve, the source of air to the main
diesel engines, indicated "closed" on the diving panel-Green
Board-but the valve was apparently open. Within minutes, the
report came of engine room flooding and the submarine dropped to
the bottom in over 200 feet of water. Momsen, arriving with USS
FALCON, the submarine rescue ship, began the arduous task of
both rescuing the trapped 33 men (26 men perished in the afler
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section of the boat) and the later salvage of the ill-fated submarine.
The tragedy dominated the national news for days. The rescue of
the surviving crew members was harrowing in the stormy New
England weather. The salvaged SQUALUS, rapidly recommissioned as SAILFISH at Portsmouth, joined the emerging war effort
for service during World War Two.
The story reads like a novel until the Epilogue on page 245, 15
pages from the end of the book. Maas, a seaman journalist at the
end of the Korean War, worked for Slade Cutter at the Navy press
office in Washington, DC. Captain Cutter had alerted Maas to the
story of Swede Momsen and the rescue of SQUALUS. Maas was
able to interview Momsen, by then a retired Vice Admiral, before
his death in 1967. Maas has previously related the story in the
Saturday Evening Post and in a piece called The Rescuer. Those
who have seen the SQUALUS Discovery Channel program will
notice that the credits identify Peter Maas as the author of Ille
Rescuer. The Epilogue intends to be a summary of Momsen's life
after the dramatic rescue and depends heavily on the Momsen
interviews and the various citations Momsen received over his Navy
career. I wish Maas had done a little more research and made
Momsen more the team leader that history records and less the
individual contributor.
One reading the Epilogue could come away with the impression
that Momsen single-handedly: developed the diving bell (McCann's
name was only added because he was the later officer-in-charge of
the project according to the author); developed the wolf pack tactic
in the Pacific during World War Two; solved the torpedo exploder
problem plaguing the fleet during the early days of the war; and
invented the concept leading to the ALBACORE hull. To check my
impression, I looked at four sources: Roscoe's United States
Submarine Operations in World War II' Blair's Silent Victory,
Weir's Forged in War' and Friedman's U.S. Submarines Since
12AS. I also referenced Leary's llnder Ice. These accounts
confirm that Momsen was involved in the claimed activities, but his
participation reflects more his status as a senior staff officer and
team leader than as the actual conceiver. In fact, Charles B.
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Momsen's leadership contributed more to our modern Submarine
Force than Maas presents.
United States Submarine Operations in World War II is a
narrative of Voge' s and Holmes' official history. Roscoe mentions
Momsen twice, both times concerning the development of the
American wolfpack tactics. When enough boats became available
to SubPac, Momsen, Squadron Two under Lockwood, took
command of the first wolf pack during the fall of 1943 riding
CERO (D.C. White, commanding). The rest of the pack comprised
SHAD (J. MacGregor) and GRA YBACK (J.A. Moore). No
cooperative attacks were made in accordance with the doctrine but
information exchanges among the three submarines led to numerous
contacts. When the wolf pack recurned to Hawaii, according to
Roscoe, Captain Momsen recommended that the wolf pack
commander remain ashore and direct the operation by radio.
SubPac (Lockwood) rejected the idea. Momsen remains absent
from Roscoe's representation of the torpedo contact exploder
solution, crediting Art Taylor, Pi Pieczentkowski, and an ordnance
officer, E.A. Johnson with the plan. Blair's account gives Momsen
more credit.
Blair's advantage, of course, reflects a wider access to official
records and the availability of post-war interviews. Later during
the summer of 1943, Lockwood had a change in heart about wolf
packing. Babe Brown, Momsen, and others convinced Lockwood
to try the wolf pack concept. Lockwood directed Momsen to
command the first patrol. At the end of the patrol, Lockwood
awarded Momsen the Navy Cross. The citation credited the pack
with five ships for 38,000 tons and damage to eight others for
68,000 tons (probably the basis for Maas' claim of 100,000 tons
sunk). In fact, post-war analyses credited the pack with three ships
sunk for 23,000 tons between GRA YBACK and SHAD. The
officers had mixed feelings about the concept. MacGregor thought
it a waste of time. Everyone criticized the poor TBS communications . Momsen, as mentioned above, believed in wolf pack control
from ashore but the concept was rejected. The wolf pack concept
evolved during the rest of the war.
Blair details a more concise story on the torpedo exploder
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problems. Three torpedo problems plagued the early Pacific
patrols, depth settings, magnetic exploders , and comact exploders.
Terrible Hours only covers the contact problem. After Lockwood
ordered the magnetic exploders deactivated, the contact problem
became apparent. Lockwood ordered his gunnery and torpedo
officer, Art Taylor, to find the problem. Everyone jumped into the
act: Babe Brown, Momsen, and Pieczentkowski. Momsen came up
with a simple idea, wrote Lockwood. He proposed that a load of
torpedoes be fired at the vertical cliffs at Kahoolawe. Momsen was
in charge of the tests. Of the three torpedoes fired, the third was
a dud and everyone donned goggles and jumped in the water. A
boatswain's mate, John Keely, found the torpedo and dove down
and secured a line to the tail. The problem involved the firing pin
that failed to meet the fulminate exploder when the warhead struck
the target perpendicularly. Impact at a 45 degree angle presemed
no problem. According to Blair, Lockwood, and Momsen, along
with Johnson, the ordnance expert, devised the shore-based drop
tests (this contlicts with Roscoe, slightly). Art Taylor conducted
the tests but Momsen was definitely the leader of a team effort.
Blair describes McCann as the diving bell developer early in
Silent Victory. I have no other sources to check the facts of the
early rescue developments.
Based on my own past research on Charles A. Lockwood, Jr.,
his duty as Naval Attache in London at the beginning of World War
II gave him a perspective on both the wolf pack weaknesses
(centralized radio direction being the big problem) and the defer.ts
with both the German and Royal Navy magnetic exploders.
Lockwood's experience made him a skeptic of both concepts. It is
to his credit that the U.S. Navy eventually corrected the magnetic
exploder puzzle and developed its own wolf pack tactics.
The ALBACORE claims by Maas also require some investigation. Weir relates that the scientific component of the militaryindustrial complex led the Navy toward the next revolution in
submarine development, ALBACORE and nuclear power.
Friedman discusses Momsen's role as ACNO for Submarines
giving a go-ahead and a free hand to the engineering community to
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develop a hydrodynamically ideal form that eventually became
ALBACORE. Weir later discusses the March 1949 Submarine
Officers Conference under the direction of (then) Rear Admiral
Momsen approving Lhe concept of nuclear power closed cycle
propulsion in the May 1949 report.
Leary reports on Momsen's complete support for under-ice
operations during his tour as SubPac, adding more evidence of
Momsen's contribution to modem submarine operations.
To digress a moment, I also called Rear Admiral Harry Hull,
USN(Ret.), (ex-THRESHER), Lockwood's gunnery and torpedo
officer who had relieved Art Taylor a short time after the solution
of the exploder problem. He was in the process of reading Terrible
Hmn:s. I asked if he remembered Momsen playing such an
individual role . His answer was that he was learning things he
hadn't known before. In the course of the conversation, Admiral
Hull did relate his participation in a submarine rescue training
exercise in 1935 or 1936 in USS S-22 (SS 127) off Hawaii. Four
or five S-class boats had been fitted with escape chambers and were
designed to be used with the Momsen lung. S-22 settled on the
bottom and a rescue ship conducted a four point moor over the
submarine. Hull (USNA class of '32) and three others made an
escape using the chamber and Momsen lungs and climbed aboard
the rescue ship. Meanwhile, divers had connected hoses to the
living compartments and to the ballast tanks. The crew received
soup and fresh air down the hoses. The final act consisted of
blowing Lhe ballast tanks from the rescue ship. Admiral Hull said
it was one of the most amazing sights he has ever witnessed to see
the submarine pop to the surface beside the rescue ship. During
World War Two, Hull earned the Navy Cross for his THRESHER
patrols.
In summary, Maas could have produced a better ending to
Terrible Hours by portraying Admiral Momsen more as the team
leader history accords him, than the iconoclast presented in the
book.•
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