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EDITQR'S COMMENTS

here are several issues discussed in this edition of nm
SUBMARINE REVIEW which deserve the careful attention of the submarine community. The first is treated in the
lead Feature by RADM Jerry Holland, President of the AFCEA
Educational Foundation and one of the most knowledgeable
submariners in the field of Communications, Command and
Control. This is a very valuable input to the developing debate
about network-centric warfare. Naval operations can be expected
to evolve around the exponential growth of information-handling
technologies, and new concepts are needed to exploit those
capabilities, however, there are many who do not appreciate the
potential of submarines in that future. Not only are there outdated
perceptions of the ability of U.S. submarines to connect with
seniors both afloat and ashore, locally and remotely, but very few
naval professionals yet recognize the need to change a basic
communications model. That is, as the defense intellectual
community might phrase it, there is power to be gained from a
paradigm shift, and perhaps Admiral Holland has identified the
direction in which that shift should be made.
Another issue concerns the inherent wealcness of the current
shipbuilding program. Simply because it contains so few submarines, at such a low building rate, the program itself is more
critical to the future of America•s undersea warfare capability than
those of past years. Mr. Ron ff Rourke of the Congressional
Reference Service, in one of his reports to the Congress which is
reprinted here in its entirety, points out that the Administration's
plan will not result in what most consider to be a sufficiently sized
Navy. It may be particularly important to the submarine community to have a full appreciation for the points made in Mr.
O'Rourke's paper about naval force structure in general because of
the implications of any change to the shipbuilding plan. It is not
beyond credibility to imagine the submarine acquisition portion of
the shipbuilding plan being suggested as a resource to be mined for
funds to cover construction of lesser-cost types. We must all
recognize that a reduction in numbers over the next few years, or
even a stretch-out in the schedule, wiJI have an effect on the future
of submarines out of proportion to any current benefits.
A third issue being debated is about the future of the Navy•s
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residual tactical nuclear weapons capability, now resident only in
our attack Submarine Force. It is presented in the form of three
articles under the heading of Point and Countecpojnt. Captain Bill
Norris, who worked on nuclear weapons issues both in the Navy
and on the Joint Staff before his retirement and is now at Sandia
Labs, has written an in-depth treatment of the subject in tenns of
what is, what may be, and what it means to the country in general
and submariners in particular. Captain Norris makes a strong
argument fur retention of the submarine theater nuclear capability.
The details of non-strategic nuclear weapons systems, and their
employment, have always seemed a bit arcane to many people in
the defense establishment, and there are also those who try to
forget that nuclear weapons were ever invented, but the realities of
our age and the basic principles which guide our defense of
America are really pretty clear. Therefore, this is a debate which
all of us should try to understand and influence; recognizing there
are some strongly held, well reasoned views which oppose those
put forward by Captain Norris. One such expression is offered by
an active duty officer completing the Submarine Officer Advanced
Course at Submarine School. Lieutenant Kostiuk's article is
presented here as a welcome part of the debate, without endorsement of either his facts, for which he gives references, or his
conclusions and recommendations. nm SUBMARINE REVIEW
did, however, ask for a third opinion on the issue and Lieutenant
Commander DiOrio, on the staff of the Commander-in-Chief, U.S.
Strategic Forces, submitted the final piece.
The question of converting four Trident class SSBNs to large
magazine cruise missile carriers is another issue being considered
by the national security establishment and it is discussed by Mr.
Carey and Dr. Thompson of the Alexis de Tocqueville Institution
in the Features section of this issue. It should be noted that there
could be a very interesting relationship between the conventional
missiles involved in the Trident SSGN debate and the nuclear
missile capability discussed in the Pojpt and Couotenioint section.
The complex round of ratification and modification in our Strategic
Anos Limitation treaties with Russia and her confederation partners
controls what can be done with the vertical launchers on the
excessed Tridents and the Russians are known to be very interested
in limiting our Submarine-Launched-Cruise-Missile capabilities.
It may be a question of which variety of U.S. submarine sting is
2

the more worrisome to them.
On a final note about nuclear weapons, do not miss the short
Reflection piece by Captain Bing Gillette about being present-really present-at one of the atom bomb tests.

Jim Hay

FROM 'DIE PRF,SIDENf

There are several subjects which I will briefly, due to time and
space, cover here since there are several things going on which
should be of interest to all of us.
First is the fact that Jim Collins has relieved Jim Hay as the
Executive Director of NSL. Jim Hay did a superb job over the last
two years and his contribution to the League has been most
appreciated. He will remain as Editor of the quarterly. Jim Collins
is the immediate past president of the Capital Chapter where he
really kept the chapter energized; that experience alone should assist
all of our chapters as we move into the next few very important
years.
A second topic is the contribution program the League Directors
confirmed in the past year. Admiral Jerry Holland and his
cyberspace committee have established a very impressive program,
and one which goes a long way toward achieving the type of
education of the public, which is one of the major tenets of the
NSL. There are a couple of well written articles in this publication
which further explain the program.
Thirdly, we are moving now toward the centerutial anniversary
of the U.S. Submarine Force which, coincidentally is also the year
of the 1()()Ill birthday of Admiral Rickover. Admiral Hanle Chiles
has assumed the leadership position in support of the Submarine
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Force as the Chairman of the National Commemorative Committee
(ably assisted by Dave Cooper). You will hear much more in the
future. You should be aware, however, that the first goal is to get
a stamp or a plate of stamps approved to honor these events. The
Navy is now pursuing that goal with great exuberance since the
approval process must occur over two years before the stamp is
issued.
Finally, the FY 1998 DoD budget has been approved by
Congress and authorizes one new SSN as well as advance procurement for follow-on submarines. The goal is to build four SSNs
prior to deciding on the final attributes of a lead submarine for a
new class. R&D funding has also been designated to do everything
possible to ensure that all applicable technological improvements
which could mature in time, will be inserted in these submarines in
order to make them more capable and more affordable than the
predecessor. The Authorization Bill also directs the Secretary of
the Navy to enter into contract for four nuclear attack submarines
wider the terms of a teaming arrangemenl which had been submitted to Congress and which included the two primary submarine
contractors, Electric Boat and Newport News Shipbuilding.
I mentioned in earlier quarterlies the dates for the two major
symposiums: NSL/APL Johns Hopkins Classified Symposium 1315 May and NSL Annual Symposium 11-12 June. Each of the
symposia has an impressive list of speakers and presenters; not the
least of which will be the Master Chief of the Navy at the annual
Awards Luncheon on 12 June.
Dan Cooper

I- .
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TACTICS AND TRAINING;
KEYS TO COMMAND AND CON'J'RQL ANO
SOLJmQNSm
RADIO CmtMUNJCATIQNS RFSfRJCTIONS
by RADM Jerry Holland, USN(Ret.)

Vice President, AFC.EA
The following is adopted from Remarks to the Submarine Communications Conference held on JO June 1997 in San Diego.

particular and peculiar relationship exists between Command and Communications. If fortune favors a milit.ary
commander with favorable results, his reports will ascribe
this success to superior skill and foresight. Should things not go
well, however, the failure inevitably will be blamed on inadequate
communications. Today, with the utility of submarines viewed in
some quarters as less than it used to be, communications gets a
similar rap.
Jointness and its partner, interoperability, contain a serious
pitfall. As Colonel Ken Allard explains in his classical work,
Command and Control for the Common Defense, each service, in
fact each major branch within each service, establishes command
and control processes to fit the missions, environments, and culture
unique to the branch. The result is a mix of techniques, practices
and technologies which answers the needs of that branch. Over
time, these practices are refined, the technical means improved and
the procedures ingrained so that the developments are incrementally
improved with the lessons of experience and opportunities offered
by new or improved technologies. As a result of this, there are a
number of enduring models for successful command and control
and for the communications practices and technical needs which
support them.
Joint commanders arrive at their positions with small exposure
to C3 models other than that in their own service and branch.
Most officers are predisposed to believe that •rf everyone just does
it the [insert service and branch) way we wouldn't have all these
problems". Evidence of this proclivity can be seen in the C3
processes of joint commands which always lean toward the
processes of the commander's service. Complicating this mindset
is a general lack of appreciation for the technical requirements of
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the supporting communications-a result of organizational structures placing those issues in the hands of specialists. Submariners,
famous for their reputation of understanding how things that affect
their ship work, seem to have less understanding of and appreciation for their exterior communications than any other part of their
business.
The Command and Control and Communications (C3) model for
the Air Force has been the Battle of Britain. For the Army, it is
Patton's Dash Across France in 1944. The origin of the carrieraviation-dominated Navy's CJ model is the air defense of the fleet
off Okinawa in 1944. The characteristics of all of these episodes
continue to influence the services and through their senior commanders the CJ processes associated with joint forces. All are
characterized by:
• voice communications - and lots of it
• forces tightly controlled and closely linked to the commander
• reactionary control with short anticipatory time span
• cyclic command and control.
From these episodes derives the evening campfire, the end of
the day meeting to plan tomorrow's action enshrined by armies,
and Colonel John Boyd's famous 110bservation, Orientation,
Decision. Action, 11 the OODA Loop, the Air Force's classic C2
model.
On the other hand, normal Submarine Command and Control
and the associated communications operates on the World War Il
Pacific Campaign model. After some unfortunate false starts in
Southeast Asia in World War Il, the U.S. Pacific Fleet submarine
forces operated on a set of principles very much different than
these. This C3 system was marked by:
• long range planning
• independent action
• well developed sense of operational methods
• minimum communications-mostly one way
The German errors in the Atlantic Campaign with a highly
centralized loquacious command and control system reinforced the
experiences in the Pacific emphasizing the value of communications
stealth. To operate in this manner, with only a patrol order and an
8 hour interval one-way communications, requires:
• commanders accustomed to planning well ahead
• well trained, highly-motivated subordinates

6

• common culture or doctrine
This model is particularly noteworthy because it -is exactly what
the present Naval Doctrine Publication 6, Command and Control,
describes as desired in the future information rich environment.
The key to being able to
The Ideal C3 System
accomplish this arrangement
without much radio commuWbco .......
nications requirement is the
then communications between
possession of a common culthem,
...
ture with a large base of
f(x)= f d:c I dt=O.
shared knowledge and values. To illustrate, consider
Those who have some theological
two bodies each with an infitraining might reoogniz.e this model
nitely large data base. No
as a mathematical expression of a
information exchange is reGod of more than one Person.
quired because each knows
everything. In such a situation, who needs to talk?
As one moves away from this ideal, the bodies must exchange
data in order to communicate. This exchange is related directly to
the amount of difference in the knowledge which the sending body
believes the receiving body knows and needs. If the commander
believes his subordinates know what they need for the purpose at
hand, few messages are needed. Where common knowledge is
low, the information exchange between the bodies goes up in
quantity and in urgency.
The transmission rate for
A Real C3 System
such exchanges almost always is establ isbed by the
commander, not by the subthen the communications between
ordinates. The commander's
them,
knowledge and understanding set the pace. If the comf(x)= J d:c I di - oo
a
mander is ignorant of what
Many will recogni1.e this as a maththe subordinate knows, is
ematical
expression of "When in
unsure of the mission or has
trouble
or
in doubt, run in circles,
made inadequate plans so
scream
and
shout•.
that he must shoot from the
hip, or lacks confidence that
the subordinates will do the
0
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right thing, his only recourse is continuous oversight and direct
intervention. That requires a large amount of data exchange at
short intervals and a plethora of urgent orders.
However, no matter what the difference between services,
commanders or staffs, this data exchange is not like a teenager's
phone call-it has bounds. Even where there is no common
knowledge, the information needed is not infinite but rather is
limited to the issues at hand. Careful definition of what needs to
be sent, received, and how quiclcly data needs to be exchanged
yields great efficiencies. Having a good understanding of this
allows the data bases of the two bodies to be made as congruent as
possible and the flow of information between the two bodies to be
reduced dramatically.
The submarine patrol C3, developed in 1943 and improved
upon continually since, is perfect fur its designed task . It relies on
three pillars:
• most infonnation is widerstood at both ends without translation
• most of the rest is passed one way
• negative information is real information.
The resulting connectivity in this scheme is very real regardless of
lack of electrical energy.
The submarine patrol C3 system's 50 years of success demonstrates that connectivity does not equate to radio transmissions.
Because value is measured as information not as megabits,
communications include such things as procedures, doctrine,
operation plans, pre-positioned packages. These need not be exotic
or even written. A well recognized example is the agreed understanding within a family that 11lf I am not on the five o'clock train,
I will be on the six o'clock." The driver has every reason to
believe that if the passenger does not get off the five o'clock, at
least an hour will elapse before he or she will show up, thus
freeing said driver to engage in other, probably commercial
activities, in the interval. The passenger on the other hand, can
expect to be met at the station rather than having to walk home
even though not arriving at the expected time.
Other samples of non-enunciated communications abound in
transmissions between wives and husbands. These transmissions
often occur in silence and sometimes without one party even being
present. Real time communications can occur without signal in
even the most stressful situations: when the middle linebacker
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blitzes; the tight end cuts inside; and the quarterback throws short
to the middle-all without any signal.
Samples of this type of communicatiom in submarine operations
which are well known:
• COPY serial messages = 11Just because he doesn't answer
doesn't mean he isn't listening•;
• always operat~ in assigned AREA = 11How do I know he's
not there? Because he basn't told me he isn't."
• TALK to the Commander only when ordered or if it is
impossible to execute the orders given or understood.
Data flow between commanders and units in this kind of process is
very much lower than others are used to doing, and needing, and
having. Commanders reared in and used to structures which were
more tightly controlled, where data was exchanged or passed with
little regard to the value-added to the operation, and where
confidence in subordinate activities is built on a continuous stream
of reports rather than common culture or belief system, naturally
lack confidence in this environment. To create this confidence
requires time and training as well as doctrine and tactics.
Ten years ago, Admiral Larry Layman, then the Communicator
of the Navy, argued that submarine communications were the best
in the world. But that wonderful condition appears to have
changed. \\That happened?
As consultants say, "The paradigm shifted". Submarines now
must engage in roles for which there bas not been experience to
guide the submariners nor to educate the task force commanders
from other warfare specialties on the peculiar circumstances which
limit submarines and the procedures developed to counteract these
limitations. This is not entirely an educational problem however.
The submarine now must play in circumstances where:
• objectives are not clear
• planning is sporadic
• experience is low
• cultural commonality is vague at best.
Complicating these circumstances are technical advances in
information technology which allow short fuse planning and
reactive command to be an expected, even usual, mode of operation. To many others who must operate in this environment, the
transfer capacity (or in radio terms, bandwidth) is not a problem,
information handling is the issue. But with intermittent connections and small antennas, submarines are Apple n users in a
9

Windows 95 environment. The temptation to declare that
submarines need communication data rates as large ~ anyone else
is overwhelming. But care needs to be exercised not to try to build
machines which emulate what large surface ships or major shore
activities can do when non-technical means exist or can be created
which will accomplish much of the major ends. Talking efficiently
first requires looking at the objectives-what needs to be known, by
whom and how fast. If the problem is not defined as "So many
megabits per second• but as "Timely movement of information to
CINC/JTF Commander from the submarine scout•, the problems
to be solved start as operational ones, not as technical ones. The
answers then may be much different than if specified in transmission rates or frequency bands.
Operators are key her~ey must become smart consumers.
The wizards who make things seek perfection and relish difficult
technical problems. In their laboratories, time, money and utility
are lesser and in some cases even ignoble values. Operators must
hold the wiurds' wands when trying to measure value versus cost.
A sense of process, of understanding the system from end to end,
is the key to such tradeoffs and operators possess the most
important part of this knowledge. Gathering and then providing
the right information to the proper user in a timely manner is a
vastly more difficult problem than selecting the best radio frequency or data rate.
The Army's prescriptions for this dilemma are worth considering.
• Invest in process not function.
• Invest in fielding tomorrow's capability, not correcting
yesterday's shortfall.
The first adage requires studying the process starting with the
sensors and ending with the mission. The second requires looking
beyond, perhaps even ignoring, the CINCs' requirements. Both
are contrary to general practice of the last 50 years. Both require
operational overview as focused thought rather than anecdotes.
These propositions are not simply theoretical meanderings.
Some practical issues which might be addressed in a system
overview include:
Is the Defense Satellite Communication System (DSCS) a useful
and proper medium for submarine radio? Within the expected
development and deployment time for a submarine SHF capability,
the DSCS constellation will be near the end of life, probably to be
10

replaced by commercial equipment-operating on a different
frequency and with different wave forms.
What is the value of LPI when no one, including the United
States, bas an effective ASW capability?
Is Link 16 connectivity needed on a submarine if GCCS
provides the common operaliona/ picture?
Although most distrust radio in the high frequency (HF) band
because it used to be hard to use, major improvements have been
made in transmission paths, improved antennas, high speed
equipment, and this medium is the key to coalition warfare. Can
this medium be exploited to the submarine's advantage?
Commercial information management technologies are lightening the load for RF transmission in many ways. Where can the
Navy influence the development to make the end products more
suitable for government use7 (Not many software vendors write
programs useful for solving Target Motion Analysis but there are
several dozen working in data compression.)
All of the present communication requirements predate Admiral
Archie Clemins' innovation, Information Technology 21 (IT-21).
Which will have meaning when IT-21 becomes real?
The difficulty or establishing new, clear requirements in a
changing environment or or eliminating existing requirements
should not be underestimated. [Emphasis added by Editor.] The
persistence of foolish or antiquated requirements and programs is
probably greater in the radio communications arena than any other.
Developers who have spent years to bring forth a program will not
willingly abandon it any more than staff communicators will sit
idly by when no improvements are planned for an important system
currently in use but scheduled for dis-establishment. Further, a
quick scan of Defense News discloses there are innumerable ideas
proliferated by both commercial and military suppliers. Everyone
has a problem and most have a preferred technical solution.
Careful planning, thorough training, standard practice, experienced leadership, cultural commonality can all substitute for real
time communications. Rarely have these been considered in
evaluating missions, generating requirements or examining
technical solutions. But where these cultural tools will do the job
electronic machinery need not be built.•
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NAyY/Dol) PROJECTED LONG-RANGE <FY2QQ4=FV2015)
SHIP PROCUREMENT RATE: ISSUE IDB CONGRF$S

by Ronald O'Rourle
Specialist in National Defense
CongnssiQnal Research Service
[Editor~ !Vote : This article is a reprint of CRS Report to Congress
97-981F of October 30, 1997.)

Summary

The Navy and the Department of Defense (DoD) have revealed
a long-range plan to procure 6.3 to 7. 7 new Navy ships per year
during the 12 year period FY2004-FY2015. Such a procurement
rate could reduce the Navy from about 350 ships today to less than
300 ships by the 2020s. Congress likely will be interested in the
implications of this plan on the Navy's capability to perform its
missions in the future. The plan also raises a question regarding
the priority given to shipbuilding in the projected future allocation
of DoD procurement funding. Policymakers may wish to explore
options for extending ship service lives or reducing the number of
ships needed to perform the Navy's missions.
Introductjoo

In July 1997, the Navy and DoD revealed that DoD plans for
FY2004-FY2015-the 12 year period beyond the current (FY1998FY2003) Future Years Defense Plan (FYDP)--call for procuring a
total of 76 to 92 new Navy ships, or an average of about 6.3 to 7. 7
per year. Included in the total are 23 submarines, 2 aircraft
carriers, 35 surface combatants, 10 amphibious ships, and 6 to 22
auxiliaries and mine warfare ships. 1
This 12 year plan is the Navy ship component of the Defense
Procurement Plan (OPP), which projects procurement rates for
various DoD procurement items for 12 years (the equivalent of 2
1

Slidc 6, cnti1lcd •Navy SCN Plans, Procurement Quantities" from a package
of 14 briefing slidcl entitled "Shipyard Industrial Bue Study (SlBS), Jointly
Commissioned by USD(A&T) and ASN(RDA)", pn:acntcd by DoD to shipbuilding industry rcprcscnlativcs, July 18, 1997. The plan also includes refueling

complex overhauls (RCOHs) for 3 existing aircraft carriers.
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additional FYDPs) beyond the end of the current FYDP. The OPP
is a DoD internal long-range planning document that is rarely
disclosed to individuals outside DoD or the executive branch.
An earlier CRS report discussed the potential implications of
this projected long-term ship procurement rate for the U.S.
shipbuilding industry, particularly the 6 private-sector shipyards
that build the Navy/s major ships. 2 This report discusses the
potential implications of this projected long-term ship procurement
rate for the future size of the Navy, the future allocation of DoD
procurement funding, and Navy ship service lives and operational
concepts.

future Sii.e oC the Nayy
Assuming a fleet-wide average ship service life of 35 years,
maintaining the Navy at its currently planned size of 330 to 346
ships over the long run would require an average long-term Navy
ship procurement rate of 9 or 10 new ships per year.3 The
projected FY2004-FY2015 ship procurement rate of 6.3 to 7. 7 new
Navy ships per year, while higher than the average of about 5.2
new Navy ships per year in the FY1998-FY-2003 FYDP, is still
less than this long-term steady-state replacement rate of 9 or 10
new Navy ships per year.
Navy ship procurement has been below 9 or 10 ships per year
since FY 1993 and is programmed under the current FYDP to
remain below that rate through FY2003. This 11 year period of
relatively low ship procurement rates is creating a Navy ship
procurement bow wave-an accumulation of deferred Navy ship

2

CRS Report 97-846 F, Navy!DoD Study on the Shipbllilding Industrial Base:
Background ln/ormlJlion and Issue for Congress, by Ronald O'Rourke.
Washington, 1997. (Updated September 29, 1997) 6 p.
3
The planned fon:e level divided by the average service life equal.I the
required long-tcnn average procurement rate. A figure of 3S years is frequently
used for flect·wide avenge ship service life; 330 to 346 ships divided by 35 years
equals 9.4 to 9.9 ships per year. Thirty-five ycan, however, may be an optimiatic
figure. If the figure turns out to be closer to 30 years, then maintaining a Navy
of 330 to 346 ships would require 11 to 11.S ships per year. Por a short
discussion, sec footnotes 83 and 84 on page 42 of CRS Report 96-785 P, Navy
nudor Shipbuilding Programs and Shipbuilders: Issues and Options for Congress,
by Ronald O'Rourke. Wuhington, 1996. (September 24, 1996)
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procurement requirements-that policymakers will face after the
tum of the century. The FY2004-FY2015 ship procurement plan
would extend the period of less than steady-state Navy ship
procurement rates through FY2015 and thereby add further to the
ship procurement bow wave.
Given the large number of relatively young ships in today's
Navy, a fleet of 330 to 346 ships could be maintained in the short
run with a Navy ship procurement rate of less than 9 or 10 new
ships per year. Unless ship service Jives are incr~ed {see section
below), however, the FY2004-FY2015 shipbuilding plan would
make it very difficult for policymakers to maintain a Navy of even
300 ships in the long term. Using a fleet-wide average ship service
life of 35 years, a sustained Navy ship procurement rate of 6.3 to
7 .7 new ships per year would result in a Navy of about 220 to 270
ships by the late 2020s.4
It is not clear whether a Navy of less than 300 ships could
perform its stated missions. The issue will depend on how technological developments affect the capabilities of U.S. Navy ships,
aircraft, weapons, and other equipment, and on how the international security environment develops over the next quarter century.
As discussed in CRS testimony to Congress in February 1997,
The size of the Navy could be maintained about where it is
past the tum of the century, but the fleet would begin to
shrink rapidly after about 2010, and particularly after 2020,
as today"s ships reach the ends of their service lives in large
numbers. In ~essing the potential risks of this scenario, it
can be noted that this rapid and significant d iminution in the
size of the Navy would occur at about the same time that the
United States might be confronted with a large and modem
Chinese navy, a rejuvenated Russian navy, and significantly
improved maritime military capabilities in other countries,
such as Iran.'

'*tr the fleet-wide average service life tuma out to be clo1cr to 30 ycan, then
6.3 to 7.7 new ships per year would in the long run tc1uk in a Navy closer to 190
to 230 ships.
5

Stat.cmcnt of Ronald O'ROURKE, Specialist in National Dcfcn1c, Congressional Rcacarch Service, Before the House National Security Committcc
S~ on Millary Procurement and Rcacarch and Development Hearing
on Ship Acquisition Issues, February 26, 1997, p. 7.
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The projected FY2004-FY2015 ship procurement rate raises the
question of whether DoD and the Navy plan to maintain a 330 to
346 ship fleet. The 346 ship figure was first established by the
October 1993 Bottom-Up Review (BUR) of U.S. defense policy
and programs,6 and Navy testimony in 1994-1996 variously
supported a fleet of 330 to 346 ships. 7

6u.s. Department of Defense. Report on the Bollom-Up Review. Washington, 1996. (Lea Aspin, Secretary of Defense, October 1993) p. 28.
7

1n 1994, the Navy testified that it planned to maintain a Rcct of 330 rather
than 346 ships to help finance the procurement of new ships. Sec, for c:umple,
following: U.S. Department of the Navy. Deportmenl ofthe Navy 1994 Post11re
Statemenl. Washington, 1994. (A Report by The Honorable John H. Dalton,
Secretary of the Navy, et al, •Rcvolutionizin& Our Naval Pol"CCI") p. 3, 20;
Statement of the Honorable John H. Dalton, Secretary of the Navy, before the
Armed Servicca CommiUcc of the United States HoUJC of Rcpl"CICntativca on the
1994 Posture and fiscal Year 1995 Budget of the Department of the Navy, 24

February 1994, p. 3-4; Sfalcnu:nt ofVADM T. Joseph Lo~. U .s. Navy, Deputy
Chief of Naval Operations (Rcsourcca, Warfare Requirements & Aucssments),
Testimony to the Military Forces and Personnel Subcommittee of the House
Anned Services Committee (22 March 1994), p. 4-5; and Statement of The
Honorable Nora Slalkin, Assistant Secretary of the Navy (Research, Development
and Acquisition), et al, before the Subcommittee on Military Acquisition of the
Houae Armed Servicea Committee on Rccapitaliz.ation of the Navy, April 26,
1994, p. 4.
In 1995, the Navy testified that it had adjusted its plans and once again
intended to maintain a Occt of 346 ahips. Sec Statement of Admiral J.M. Boorda,
Chief of Naval Operations, Before the Senate Anncd Services Committee, 7
Mar[ch] )19)95, p. 3 (or pages 3-4 of Admiral Boorda's atatemcnt before the
Defense subcommittee of the Senate Appropriations Committee of April 6, 1995);
and Statement of The Honorable Nora Slatkin, Assistant Secretary of the Navy
(Research, Development and Acquilition), et al, Before the Subcommittee on
Scapower of the Senate Armed Services Committee on PY 1996 Navy Surface
Shipbuilding Program, April 4, 1995, p. 1 (or paae 1 of the statement by Slatkin
and othcn before the National Security 1ubcommit1ec of the House Appropriations
Committee of May 3, 1995, or page S of the statement by Slatkin and others
before the Scapower aubcommitlec of the Senate Armed Services CommiUcc of
May 9, 1995. Sec alao U.S. Department of the Navy. Departmtnl oftht Navy
1995 Posture Statemtnl: The Navy-Marine Corps Team. Wuhington, 1995. p.

25.
In 1996, Navy l&:ltimony suggested that the Navy had apin adjusted ill plans
and now intended to maintain a fleet of between 330 and 346 1hipa. Sec Statement
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Navy testimony in early 1997, mostly avoided the issue of the
total fleet size. 8 Although the QuadreMial Defense Review (QDR)
of U.S. defense policy and programs, released in May 1997,
marginally reduced the planned number of surface combatants and
attack submarines, it did not establish a new figure for the total size
of the Navy.' This might be read as an indication that DoD and
the navy intend to maintain a Navy of 330 to 346 ships by
FY2003. 10 If true, there is a question of why this planned
reduction was not made more clear in the report on the QDR. 11

ofThc Honorable John W. Douglass, Assistant Secretary of the Navy (Research,
Development and Acquisition) , el al, Before the Subcommittee on National
Security of the House appropriations Committee on FY 1997 Navy/Marine Corps
Acquisition, March 20, 1996, p. 7 (or page 6 of the statement by Douglass and
otheni before the Scapower aubcommittcc of the Senate Armed Services
Committee of March 21, 1996, or page 7 of the statement by Douglass and olhers
before the Military Procurement and Research and Development subcommittees
of the House National Security Committee of March 29, 1996).
8

one document, however, noted lhat the programmc.d siz.c of the Navy fo r
FY1998 (346 ships) and FY1999 (335 ships) is "consistent with the Bottom-Up
Review range of 330-346 active ahips requirement". U.S. Department of the
Navy. Office of Budget. HighUghu of lhe Departmenl ofthe Navy FY 1998/FY
1999 Biennial Budget. Washington, 1997. (February 1997) p. 2-1.
9

U.S. Department of Defense. Report of the Quadrennial Defense Review.
Washington, 1997. (W"alliam S . Cohen, Secretary of Defense, May 1997) p. 23,
30, 47.
1

°nuffy, Thomas. Rear Adm. Murphy Sc:ca Navy Acct Siz.c Sctlling At About
300 Ships. Inside the Navy, October 20, 1997: 2; Donnelly, John. Navy:
Shipbuilding Can't Meet U.S. CommimcnlJ. Defense Week.o/ , October 14, 1997;
1, 13, 18, 19; Krisher, Otto. Admiral Warns 300-Ship Goal Is Imperiled. San
Diego Union-Tribune, October 16, 1997; Blazar, Emcst. 300-Ship Navy.
Washington Torus, October 6, 1997: S; Duffy, Thomas. Budget Rcvfow Projects
300-Ship Fleet By FY-15, Delays DD-21 By One Year. Inside lh~ Navy, June 30,
1997: 1, 12.
11

This would not be the first time than an Administration did not immediately
make clear its intention to reduce the size of the Navy below a previously stated
planning goal. In 1991, the Bush Administration presented a defense program
known as the Base Force that included a Navy of about 450 ships. The Bue
Force Navy subsequently came to be understood as a 4SO ship fleet. In January
1993, however, the Bush Administntion, in its final days in office, issued a report
disclosing that while the Navy would have about 4SO ships in PY1993, it was
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Future Allogttjon of DoD Procurement Funding

DoD plans to incre&e total DoD procurement funding to about
$()()billion per year by FY2001. This level of funding, DoD has
stated, would be sufficient to fund the services' long-tenn procurement needs. The planned FY2004-FY2015 ship procurement
rate is less than the long-tenn steady-state replacement rate of 9 to
10 new Navy ships per year. This raises a question regarding the
priority given to Navy ship procurement in DoD plans for
allocating the $60 billion per year in total DoD procurement
funding that is to be available after the tum of the century.
Since FY1985, the Navy's ship procurement budget, known
fonnally as the Shipbuilding and Conversion, Navy (SCN)
appropriation account, has received an average of about 12.8
percent of total DoD procurement funding. This compares with an
average of about 15.0 percent for the 30 year period 1955-1984,
and an average of about 16.7 percent for the 15 year period
FY1970-FY1984. 12 The SCN account's average share of total DoD
procurement funding since the mid 1980s has thus been roughly 2
to 4 percentage points lower than in earlier years. For a total DoD
procurement budget of about $60 billion per year, 2 to 4 percent
equates to about $1.2 billion to $2.4 billion per year. Given a
current average Navy ship procurement cost of about $1 billion per
ship-a rough figure looking across all ship types-this would
equate to roughly 1or2 new Navy ships per year. 13
Since projected funding levels for total DoD procurement and
SCN during FY2004-FY2015 have not been released, it is not
known what the SCN share of total DoD procurement funding is

programmed to decline to 416 ships by PY1999. (U.S . Department of Defense.
Annual Report to the Presidenl and the Congress. Washington, 1997. (Dick
Cheney, Secretary of Defense, January 1993) Table 14 on p. 82.)
12

Perccntage figures calculated by CRS bucd on annual funding figures for
total DoD procurement (as shown in U.S. Department of Defense. National
Defense Budget Estimalts For FY 1998. Washington, 1997. (Office of the Under
Secretary of Defense (Comptroller), March 1997.) p. 96-99) and SCN funding (u
provided to CRS by the Navy Office of Legislative Affairs, October 3 , 1997).
13

1n the future, this rough average cost figure could change due to changes in
ship missions or ship design and construction technologies.
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projected to be during this period.14 Nor is it clear, given potential
future changes in the composition of DoD procurement or the
relative costs of various DoD procurement items (including ships)
whether SCN's future share of total DoD procurement funding
should be higher, lower, or about equal to what it has been at
various points in the past. It is also possible that the relatively low
rate of new Navy ship procurement projected for FY2004-FY2015
results not from a low priority having been given to SCN in the
projected allocation of DoD procurement funding, but rather from
an inability to fund adequately total DoD procurement on a total
budget of about $60 billion per year.
Ship Service IJyes and Operational Concepts

If ship service lives can be increased from the current fleet-wide
average of about 35 years to a figure closer to 45 or 50 years (the
latter is the current figure for aircraft carriers), then a ship
procurement rate of 6.3 to 1.1 new Navy ships per year would be
sufficient to maintain a fleet of 330 to 346 ships over the long run.
Ship service lives have generally been increasing in recent decades
due to improved construction methods and better techniques for
monitoring and maintaining ship structures and components. Nextgeneration ship combat systems built around open-architecture
computer standards, moreover, may make it easier and more cost
effective in the future to upgrade the combat systems of older ships
so as to maintain their effectiveness against improvements in the
capabilities of potential adversary forces. At this point, however,
it is not clear that the fleet-wide average service life can be
increased by another 10 to 15 years, particularly since the Navy for
many years to come will continue to be constituted to a large
degree
current-generation ships with older design combat
systems. 1

b1

1

"nic E.lectronic lndUJtrics Association (EIA), in its annual 10 year fon:c&st
(i.e., prediction) of likely (u opposed to planned) future defcnsc budgcts,
estimates that ship procurement will decline to 11 .8 percent of total DoD
procurement by FY200S. EIA Scca DoD Missing the $60 Billion Procurement
Mark. Defense Week, October 14, 1997: 16.
15

For a short discussion of ship service lives and the considerations that ply
into decisions on when to retire Navy ships, sec CRS Report 94-346 P, Navy
DDG-Sl Destroyer Procuremelll Rate: Issues and Options for Congress, by
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If ship service lives cannot be substantially increased and fleet
size eventually declines, one strategy for offsetting the numerical
decline might be to alter Navy ship operational concepts so that a
fleet of 300 or fewer ships could perform the same missions as can
be performed today by a fleet of 330 to 346 ships. One potential
means for achieving this would be to substantially reduce the
stationkeeping multiplier-number ships of a given kind needed to
keep a single ship of that kind on station in an overseas operating

area.'6
One method to reduce the stationkeeping multiplier is to
homeport Navy ships overseas. Overseas homeporting, however,
poses several issues that would need to be addressed. 17
Another potential option would be to deploy ships to overseas
operating areas for extended periods of time and then rotate
multiple crews to the ships in succession. The Navy's proposed
arsenal ship would have been deployed in this manner, and the
Navy is considering applying the concept to the DD-21, the Navy's
next-generation destroyer, and other future classes of Navy ships. 11
Such an approach could have implications not only for the total size
of the Navy needed to perform a given set of missions. but also for
the role of naval reserve personnel, whose contribution to forwarddeployed operations has traditionally been constrained by their
inability to participate in overseas deployments involving lengthy
transits to and from the operating area.•

Ronald O'Rourke. Wuhington, 1994. (April 25, 1994) p. 13-15.
1

6For a discu11ion of alationlcccping multipliers, see CRS Report 92-803 P,
Naval Forward Dtp/oymtnu and tht Silt of tht Navy, by Ronald O'Rourkc.
Washington, 1992. (November 13, 1992, with minor technical corrections of
December 11, 1992) p. 13-18.
17

1bid., p 20-22; see also CRS Report 91-4SS P, Navy/DARPA Arstnal Ship
Program: lss11ts and Options for Congrtss, by Ronald O'Rourkc. Wuhington,
1997. (April 18, 1997) p. 70-73.
18

Navy/DARPA Arstnal Ship Program: Issues and Options for Congress, op.
cit., p. 16-18; Holzer, Robert. Revolutionary Concept Goes to Navy Chiefs.
Dtftnst News, August 11-17, 1997: 1; U.S. Navy Reform Plan May Veer Off
Course. Deftnst Ntws, September 1·7, 1997: 2; Holzer, Robert. Inertia Stymies
Navy's Horizon Revamp Plan. Defense Ntws, October 6-12, 1997: 3, 27.
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DEFENSE PANEL PUSHES TRIDENI CONVERSION
by Merrid: Carty and

Lonn Thompson
Merrick Carey is President of the Alexis de Tocqueville Institution.
Loren Thompson directs the lnstilule 's defense program.
n December the congressionally-chartered National Defense
Panel released a report entitled "Transforming Defense:
National Security in the 21• Century," which set forth the
shared views of seven respected defense experts on how the United
States should prepare for the military challenges of the year 2020.
The Panel's report was mandated by the same language in the 1997
defense authori7.ation act that directed preparation of a Quadrennial
Defense Review, and was conceived by several influential Senators
as a sort of sanity check or second opinion on the threat assessment, military strategy and force structure endorsed by the QDR.
Among the Senators strongly supporting the need for an independent defense panel was Senator Joseph Lieberman of Connecticut,
one of the Senate's most vigorous proponents of submarines, and
Senator William Cohen of Maine, now the Secretary of Defense.
As is often the case with high level commissions that part
company with conventional wisdom, the release of the National
Defense Panel's report was met with some consternation in official
circles. The Panel called for scrapping the current, incremental
approach to military modernization and instead embraced a bold
transformation strategy to prepare the military for the unprecedented challenges of the future-challenges that it said might
include chemical and biological attacks on the U.S . homeland,
information warfare, and frequent military operations in the
sprawling urban centers of the Third World littoral.
Critics complained that the NDP report was too ready to
abandon so-called legacy systems such as large deck aircraft
carriers and heavy tanks, while lacking programmatic specifics on
what should be purchased instead. The criticism had some
validity: many of the Panel's recommendations were rather
nebulous. But on at least one score the defense experts were
surprisingly specific about what the Pentagon should be pursuing.
In a section called 11 Near-Term Implications", the Panel argued that
the Navy should 11 look closely" at •converting one or more of the

I
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four Trident SSBNs coming out of strategic service to alternative
missions".
That recommendation effectively put the weight of informed
opinion behind a proposal that has come to be known as Trident
SSGN, a concept for equipping Ohio class ballistic missile subs as
conventional guided missile and special operations platforms for
participation in future littoral operations. Although the idea of
Trident SSGN is of recent origin, barely predating an article on the
subject by Admiral Hank Chiles in the January 1997 issue of THE
SUBMARINE REVIEW, it has rapidly gained support as the
arsenal ship program was canceled and the full extent of the
funding shortfall confronting naval modernization became painfully
apparent. The purpose of this essay is to briefly describe the
Trident SSGN concept and then explain why the National Defense
Panel singled it out for support in an otherwise fairly general
report.

Trident SSGN
The basic idea behind Trident SSGN is that nuclear deterrence
will require fewer ballistic missile submarines in the post Cold War
period than the 18 Tridents presently in service, but that boats
rendered redundant by nuclear force reductions are uniquely wellsuited for conversion to conventional land attack missions. These
missions have been growing in importance in Navy and Maine
Corps planning since the early 1990s, but as the fate of the arsenal
ship demonstrates, acquiring the platforms and technology to
execute them effectively is no easy feat. Much of the current force
structure was designed for blue water operations that some
observers believe have diminished relevance in the post Cold War
world, but it is not feasible to rapidly replace that force structure
with new vessels oriented to littoral warfare. Aside from the fact
that nuclear deterrence, sea control and other traditional missions
remain important, the resources to quickly design and build several
new classes of littoral warships simply are not available. Even if
they were, the desirability of building new vessels specialized in a
particular type of naval warfare rather than having broad, multimission utility would be debatable.
Trident SSGN resolves these dilemmas by providing a near term
solution to littoral warfighting requirements that is low cost,
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survivable and highly versatile. In its baseline concept, the SSGN
would replace nuclear missiles in 22 of the Trident's 24 tubes with
Vertical Launch System (VLS) canisters that hold six conventional
land attack missiles per rube. A single Ohio class boat would carry
132 such missiles, a mix of Tomahawk cruise missiles and the
naval variant of the Anny Tactical Missile System known as
NTACMS. The Tomahawk would provide precision strike against
interior land targets, while the NTACMS short range ballistic
would provide rapid response against targets closer to the coast,
including such time urgent targets as Scud bases. With a full
complement of 132 missiles, a single Trident SSG~ provides a
covert and powerful furce to serve as the furward echelon of a Joint
Task Force, suppressing defenses and anti-access forces. In
addition, the SSGN also serves to make more missile cells in the
surface battle force available for anti-air and TMD missions.
But it also could serve as far more than a submerged version of
the ill-fated arsenal ship. In the baseline concept, two of the
Trident SSGN tubes would be modified to function as lockoutlockin chambers for special operations personnel. The large
interior volume of Ohio class boats could accommodate 66 such
personnel fur extended periods, and over 100 for briefer spans. In
addition, the Trident would retain its existing anti-ship and
undersea warfare capabilities, plus its extensive capacity for
reconnaissance, surveillance and intelligence gathering. The
Trident SSGN would thus be transfurmed into a multi-role warship
with numerous littoral applications, and at the same time could
serve as a testbed for innovative submarine modular payload
concepts, ideas that have been inhibited by the traditional 21 inch
torpedo tube.
There are many operational advantages in such a concept. First
of all, Trident SSGN would be highly survivable, able to nonprovocatively operate near potential littoral adversaries in advance
of hostilities without fear of being preemptively attacked . Second,
Trident SSGN could operate autonomously throughout all phases
of a conflict, collecting intelligence useful in impending operations,
preparing the battlespace for the arrival of surface and/or airborne
assets, and delivering the first highly precise response to aggression. Third, T rident SSGN also would operate seamlessly as part
of a larger Joint Task Force, integrating its capabilities with those
of surface, air and land assets to create a multi-dimensional
22

approach to littoral warfare. Fourth, it could operate without
requiring local air or sea control, and would require little o,. no
protection from other friendly forces because of its combination of
stealth and self-defeme capabilities. Finally, it would require little
logistical support during forward deployments and littoral operations due to its relatively low manning requirements and the
remarkable endurance afforded by nuclear propulsion.
These operational virtues are complemented by Trident SSGN's
low cost. New ship construction would not be needed because the
vessels would be drawn from the four SSBNs designated for
removal from strategic service by the Nuclear Posture Review.
Following refueling and relatively inexpensive modification, the
four converted boats would be available for 20 years of service.
In fact, with dual crews similar to the SSBN operating regimen,
two of the four boats could be on station near littoral trouble spots
over 80 percent of the time. The cost of new support infrastructure
would be minimal, because the present concept is to operate the
SSGNs from the existing Trident bases, with two deploying from
Bangor, Washington to the Pacific and Indian Ocean areas. and two
from Kings Bay, Georgia to the Atlantic and Mediterranean.
Aside from its fiscal and operational advantages, the Trident
SSGN would have considerable growth potential. At additional
cost, tubes could be further modified to carry 12 missiles each
rather than the presently planned six. New variants of Tomahawk
and NTACMS can be introduced for attacks against buried
command centers and other special categories of targets. Unmanned aerial or underwater vehicles can be employed to enhance
situational awareness and targeting capability. Even the number of
boats could be increased beyond four if future strategic arms
control agreements further reduce the requirement for strategic
forces. As the National Defense Panel apparently recognized,
Trident SSGN is not only a concept with tremendous near term
operational and fiscal appeal, but it has potentially even greater
advantages in the medium to long term.
Defense Panel Rmooin&

To understand why the National Defense Panel singled out
Trident conversion for special mention in its December report, it
is necessary to examine the panel's assessment of future threats and
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the responses it considered most effective to deal with those
threats. Panel deliberations were focused on U.S. military
requirements in the year 2020, by which time it was assumed the
strategic pause following the collapse of communism would have
ended. While the NDP report did not purport to predict the
specific constellation of global threats that would confront U.S.
military forces in 2020, it argued that current economic, political
and technological trends offered good insight into what kinds of
strategies and capabilities potential adversaries were likely to
pursue.
The Panel assumed that the most threatening adversaries would
pursue asymmetric strategies-military plans that did not directly
challenge U.S. forces in mission areas where America was clearly
superior, such as tactical air superiority or armored warfare.
Instead, such adversaries would seek to exploit geopolitical,
psychological and technological weaknesses in the U.S. force
structure where significant strategic leverage could be achieved.
The NDP report cited several examples of asymmetric strategy,
circa 2020:
• Strategies designed to maximize U.S. casualties and thereby
weaken American resolve;
• Strategies employing weapons of mass destruction to
11
neutralize forward ports, bases, and prepositioned assets";
• Strategies targeted on the information systems supporting
U.S. forces;
• Strategies intended to counter U.S. control of the seas by
11
seeding key straits and littorals with large numbers of mines
and by subjecting any forces therein to missile salvos";
• Strategies to 11 counter our control of the air with speed-oflight weapons and extensive anti-aircraft systems";
• Strategies to 11target fixed installations and massed formations within the range of their weapons and seek greater
stand-off capacity with those systems";
• Strategies to "deny us access to key regions and facilities."
The National Defense Panel called for a transformation of U.S.
military forces that would prepare them over the next generation to
cope effectively with the kinds of asymmetric strategies capable
adversaries might adopt. It described a series of technological,
organizational and tactical steps broadly compatible with the socalled Revolution in Military Affairs to remake American forces.
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The Panel described the key characteristics of future U .S. forces as
including mobility, stealth, speed, range, precision, automation and
a minimal logistics footprint. In addition, it placed great emphasis
on network-based force structures exploiting digital technologies to
both conduct information warfare and protect their own information
systems.
Within this intellectual framework, the Trident SSGN stands out
as an especially effective platform-a harbinger of what future
naval warfighting platforms will need to look like. First of all, it
has the stealth features necessary to survive in the fast-paced,
extremely violent environment of future littoral warfare. Second,
it has the speed, mobility and range of modem nuclear powered
submarines. Third, it has almost no logistics footprint at all once
on station in an operational mode. Fourth, its Tomahawk and
NTACMS missiles would provide extremely precise targeting
options against a wide variety of assets at considerable ranges-a
feature likely to be bolstered with the introduction of advanced
missile and targeting technologies. Fifth, the Trident SSGN will
operate autonomously rather than being dependent on vulnerable
forward bases or surface assets. Sixth, the Trident SSGN will be
networked with other naval and joint warfighting elements to be
part of a truly network-centric force structure while being largely
impervious to attacks against its onboard information systems.
Finally, a combination of stealth, intelligence gathering and special
operations capability will enable Trident SSGN to conduct its own
unique forms of information warfare.
When all of these features are considered, it is clear that no
other system likely to enter the near term inventory of any U.S.
military service so completely matches the performance criteria of
the National Defense Panel as the Trident SSGN. While no one
system can provide all of the capabiJities required by the NDP's
transformation strategy, Trident SSGN incorporates a remarkably
wide range of the features assigned highest priority in the Panel
report. Thus it is no surprise that a body that had little to say
about the vast majority of current Navy and Marine Corps systems
nonetheless focused on Trident conversion as an important step
toward more capable military forces.
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Conclusion

Perhaps the most striking aspect of the Trident SSGN proposal
is that it provides a platform thoroughly consistent with the
requirements of the Revolution in Military Affairs not by mounting
a I eap-ahead development program, but through the inexpensive
modification of a proven legacy system. The NDP report underscores this fact, and also points to the broader relevance of
submarine stealth, range, endurance and precision in the radically
transformed warfigbting environment of the future. As an initial,
low cost step in dealing effectively with the challenging demands
of that environment, Trident SSGN deserves the support of the
Navy and the nation.•
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NAVAL SUBMARINE LEAGUE AWABDS

AND GRANTS PROGRAMS
by CAPT Jim Hay, USN(Ret.) and
RADM Jerry Holland, USN(Ret.)

T

he Naval Submarine League has, over the years, developed
an active awards program to recognize outstanding performance by members of the greater submarine community. In
addition, during this past year, the League has initiated a grant
program aimed at reaching beyond our own community through
assistance to education and exposition.
The awards program is multi-faceted and the recognition it
affords to selected individuals is meant to encourage a continuing
involvement in the affairs of submarines, and undersea warfare in
general, across the entire community. These awards recognize
both professional performance and literary achievement.
Our Fleet Awards are among the more widely known of all
those which the Submarine League bestows each year, mainly
because the presentations are made during a special pan of the
Annual League Symposium in June. An official Navy instruction
is promulgated which sets forth the criteria for the awards and the
procedures by which they are administered. Basically, the
candidates are nominated by the Submarine Forces in the Atlantic
and Pacific, and final selection is accomplished within the Office
of the Chief of Naval Operations. The winners are sent to
Washington under orders but their lodging, and travel for their
spouses, is paid by the League. Each awardee is given a citation,
Life membership in the League and a cash prize. The various
sections of the NSL Fleet Awards are:
• Frederic B. Warder Award-Presented for Outstanding
Achievement to a junior military, or civilian, member of the
submarine community.
• Charles A. Lockwood Award (three presented each year)-For Submarine Professional Achievement, at the Junior
Officer, CPO and Petty Officer level.
• Levering Smith Award-For Submarine Support Achievement, at the LCDR, or junior, level.
• Jack N. Darby Award-For Inspirational Leadership of
Command.
• Dolphin Award (two awards each year)-For the Officer and
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Enlisted Man. serving on a commissioned submarine on the
Submarine Force Birthday of April 11•, with the earliest
date of qualification.
At the Submarine School the Naval Submarine League presents
awards at three levels of instruction:
• B~ic Enlisted Submarine School-The William H. Purdom
Award is made to the graduate with the most improvement.
• Submarine Officers B~ic Course-For Fire Control Excellence.
• Submarine Officers Advanced Course-An essay contest is
sponsored by the League with an award of $100.00 for the
best essay.
Literary awards are also bestowed by the Naval Submarine
League for articles published in TIIE SUBMARINE REVIEW.
The First Prize is $400.00. the Second Prize is $250.00 and the
Third Prize is $150.00. In addition, a $250.00 prize is awarded
for the best article by an Active Duty Author. The U.S. Naval
Institute sponsors a Literary Prize of $500.00 for the best article on
submarines or ASW published either in the NSL's REVIEW or the
Institute's Proceedings. The League also sponsors an essay contest
for Midshipmen and Officer Candidates at the NROTC schools.
The entries are screened by the Chief of Naval Education and
Training and the top six are sent to the Naval Submarine League
for final judging. The First Prize is for $300.00. the second is for
$200.00 and the third is for $100.00
Also at the NROTC schools. the League presents a Frederic B.
Warder Award to the outstanding Midshipman or Officer Candidate
who h~ selected to enter the Submarine Force and is accepted for
training. The winner is elected by the Commanding Officer of his
Unit and is presented with a one year membership in the League
and a handsome certificate. There were 30 awards this year. 38
awards in '96 and 20 in '95.
Another facet of the NSL awards program provides for each
officer becoming Qualified in Submarines to be awarded an 18
month membership in the League. A new award will be initiated
this year to honor a senior civilian who has contributed significantly to the advancement of submarines and undersea warfare.
The grant program which w~ formulated and instituted since
mid-1996 is primarily for educational purposes, since that is one of
the most important objectives of the Naval Submarine League.
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Two important parts of the greater submarine community are in
frequent contact with either the general public or the influential
academic establishment. These parts of the community can be
supported by the Naval Submarine League through grants aimed at
improving contact with the public and also assisting in submarinerelated higher technical education. These programs are necessarily
ambitious in order to be effective; therefore some explanation of
the foundations of the program are appropriate.
The Submarine League is organized under the IRS Code as a tax
exempt, non-profit educational (i.e. non-lobbying) association.
Contributions (not membership fees) to the League are tax
deductible.
Over the years since its founding, the League has amassed about
a half million dollars in reserves. Budget projections indicate that
the League is solvent and that this year will see additional funds
added to this reserve. The very successful management of The
Submarine League's two major events, its annual Convention and
annual Technical Symposium, are directly responsible for this
happy situation. The efforts of many volunteers who contribute
their labor to these events so that they are promoted at minimum
cost coupled with the conservative management characteristic of
retired military persons have generated substantial money. The
League is particularly in the debt of Vice Admiral Bud Kauderer
for his skillful management and successful promotion of the
Technical Symposium and the assistance of The Johns Hopkins
University Applied Physics Laboratory for their generous support
in hosting the event.
The League owns the property in which its headquarters is
located and has a paid professional staff of modest but adequate
size and means. These features are the basis for the long term
maintenance of a vigorous and active association. The costs of
these efforts are being met out of current income while a surplus
continues to be generated each year.
Recognizing the need to be pro-active in meeting the criteria of
the IRS Code for associations, the Board of Directors in its June
1996 meeting directed creation of a program to distribute $50,000
a year on educational and charitable activities which reflect the
mission of the League.
The committee formed to accomplish this task included Arlie
Campbell, Jim Hay, Frank Kelso, Hank McKinney, Charlie
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Macvean, Mike Pestorius, and Jerry Holland. This committee met
electronically in four sessions over five months to construct a broad
program which would promote the League's purposes.
The committee aimed to create a program which would meet the
following criteria:
1. The program nor any component could not require excessive
overhead to operate.
2. Each component had to be sized so as to make an easily
recognizable impact on the community and the persons
served.
3. Wide geographic dispersion of recipients was a major goal.
4. The final program required no action by the Board of
Directors other than approval.
5. A variety of awards, prizes, scholarships and grants were
included so that future expansion or concentration could be
considered after the actual results of particular components
were known. In other words, initially try a variety of
actions to see which worked well so that, after learning how
they worked, future efforts could be concentrated in the most
productive areas and efforts without good payoff could be
abandoned gracefully.
The final program as approved exceeded the specified $50,000
slightly because experience with these kinds of activities indicates
actual dispensing of money will always lag the goal. Most facets
of the program permit immediate action to put the proposed funds
to work-rather than deferring expenditures awaiting further
activities or definitions.
In the coming year The Naval Submarine League Educational
Enhancement Program (SLEEP) will:
• Provide a subsidy of $10,000 to maintain the Thomas 0 .
Paine Collection of Submarine Books and Memorabilia at the
Nimitz Library at the Naval Academy. Administration of
these funds will be overseen by the Executive Director,
Naval Submarine League.
• Provide a subsidy of $5,000 to the Navy Memorial for
general support and a grant of $15,000 to be used in
submarine related exhibits.
• Establish an award of $1,000 at the Naval War College, to
be awarded to the student who excels in a submarine related
project or essay. The detailed criteria for this award and the
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judging will be the province of the War College. The Naval
Submarine League expects the senior submarine qualified
officer on the faculty to serve as a liaison for this award.
• Establish a grant of $10,000 to assist the education of a
scientific or technical postgraduate student studying in the
disciplines and/or areas related directly to submarine
warfare. Nominations will be solicited from postgraduate
schools in the United States known to be conducting research in these areas. Dr. David Burke of the Charles Stark
Draper Laboratory has agreed to chair the selection committee for this fellowship.
• Provide $20,000 to finance specific projects at submarine
museums and memorials (not to include the Navy Memorial). The League will soJicit nominations for these projects
from the submarine and undersea museums and memorials.
A panel chaired by Rear Admiral H.A. McKinney,
USN(Ret.), Director of the Naval Memorial in Washington,
DC (which is ineligible for this grant because of the grant
and subsidy provided previously) will consider these
proposals and allocate the money among the most deserving
and useful.
The League can expect to sustain and perhaps even enlarge this
level of effort over the near term. The long term impact of each
aspect may be hard to gage but the total program should have
immediate and sustained influence on the knowledge and understanding of submarine's past contributions and future importance
in maintaining the security of the United States and the freedom of
the sea.•
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SYNTHETIC XBTs FROM SATEUJT&5
by LT Craig A. NorMim, USN

Lieutenant Norheim 's paper won 1he Naval Submarine League
Essay Contest for his class at the Submarine Officers Advanced
Course. He is currently the Weapons Officer in USS TENNESSEE
(SSBN 754)(Blue).
Why Do We Need Synthetic XBis?
Submarines rely heavily on their knowledge of underwater
acoustics to conduct daily operations which include navigation,
tracking contacts or attack. It is important not only to understand
the ocean's acoustical characteristics at the point of the submarine's
location, but also those characteristics distant from the submarine
(for as far away from the submarine as 50 nautical miles or more).
Typically, submarines obtain general information of the surrounding ocean environment via fronts and eddy messages or from a
historical computer database. However, even with the information
from these references, today's modern submarine operates with a
limited knowledge of the acoustic environment surrounding it.
This situation can be greatly improved by using information
gathered from existing satellites which can, in tum, be used to
develop a three dimensional, large area map of synthetic expendable bathythermographs.

What js a Synthetic XBT?
Satellite remote sensing of the world's oceans can provide rapid
worldwide coverage of parameters which are found on the ocean
surface. Unfortunately for submarines, these satellite measurements provide no direct sampling of subsurface parameters. New
strategies are now being developed which will enable subsurface
information to be extracted from ocean surface parameters. These
parameters, then, can be measured by satellites on a daily basis.
The most important ocean parameter in undersea warfare is
sound velocity. Vertical profiles of sound velocity are typically
deduced from vertical temperature profiles which are measured
using expendable bathythermographs (XBTs). XBTs are limited in
that they are merely a point measurement, whereas satellites have
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wide area coverage. It is possible to use readily available sateJJite
infonnation to create a three dimensional map of water temperature
(therefore sound velocity) over a large area of ocean. These
synthetic XBTs are inferred from the height of the water below the
satelJite, which is measured with a satellite radar altimeter. The
availability of this information has both naval and scientific
applications. The surface and submarine naval communities can
use this information to enhance tactical antisubmarine warfare.
The scientific community can utilize synthetic temperature profiles
to obtain year round measurements of the world's ocean temperature profiles without the use of expensive ships and cruises.
How Can Submarines Use This lnfonnatjon?

Presently, submarines are limited to launching individual XBTs,
typically one per day, and changing depth occasionally to understand the temperature and sound characteristics in the area around
them. If submarines have access to temperature profiles of the
entire area surrounding them, existing range dependent models
(such as those found on TAC-3, the new onboard computer) could
be used more efficiently in the detection and prosecution of both
surface and subsurface targets. This would be especially advantageous in areas of high mesoscale variability, such as near fronts
and eddies or anywhere there are drastic horizontal changes in the
temperature profile. It is possible that in the near future the
submarine community will be able to come to periscope depth once
or twice a day and passively retrieve this type of information from
a communication satellite along with the normal submarine
broadcast. Onboard computers such as the TAC-3 could, subsequently, be used to accurately map out the sound velocity profiles
for a large area surrounding the submarine. This data would give
the submariner a tremendous advantage in the tactical use of the
ocean environment.
Exactly How is This Done?
Synthetic temperature profiles are obtained by using an
algorithm from deWitt [1987] which was statistically developed
from a database of all hydrocasts in the U.S. Navy's archives. The
algorithm relates sea surface height to temperature throughout the
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water column. Water elevation varies throughout the oceans by as
much as several feet. The only input to the algorithm is processed
data from radar altimeter satellites such as Geosat, Topex/Poseidon
or one of the ERS (Earth Remote Sensing) satellites. The raw
altimetry data is processed to remove the earth's geoid, the mean
height of water, tidal effects and all atmospheric effects. The
remaining variability in the water height (known as Dynamic
Height Anomaly) obtained from the satellite radar altimeter is
directly related to the density (and thus temperature) of the water
column. The algorithm involves the use of variables which change
depending on the time of the year and geographic location. These
variables have been derived for both the Gulf Stream and the
Kuroshio Current for every month of the year. New variables
would be needed to apply this method to other locations.
Is This TedJpology

Rea~y?

Carnes et.al (1990] compared the output of this algorithm to air
dropped XBTs in transects across the Gulf Stream with results
showing good agreement between actual and synthetic XBTs.
There are currently some issues with this method which must be
addressed. Sea surface temperature (SST) is an important and
readily available parameter which should be integrated into the
algorithm, however this is currently overlooked. Because most of
the thermal variability in the ocean occurs in the upper 100 meters,
the use of available SST information can greatly enhance this
algorithm. Without SST data the method will be less accurate near
the surface, especially in the case of a thin layer of warm water
overlying a large mass of cold water. An additional consideration
is that the method is location specific, therefore extensive statistical
analysis must be performed before the algorithm can work off any
specific area. There are areas in the world, parts of the southern
hemisphere for example, where we have little or no historical XBT
data, making this method worthless. Lastly, the method has been
limited to two dimensional profiles of the ocean's thermal structure
along the satellite's track. In order to provide a dense three
dimensional matrix of XBT data, spatial and temporal EOFs
(Empirical Orthogonal Functions) would need to be constructed to
build data in the voids between successive satellite tracks. The use
of EOFs to accurately create detailed maps from previously sparse
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data fields is known as objective analysis and is widely used by
scientists. Altimetry data from more than one satellite can,
additionally, be merged to improve the timeliness and the accuracy
of the product.
Conclusjon

The eventual utility of this algorithm would be to calculate three
dimensional thermal profiles of the ocean. Synthetic XBTs would
permit the calculation of sound velocity profiles, in three dimensions, over a large area. This would provide input to range
dependent acoustic models in the TAC-3 computer. The utilization
of this method could enhance conventional methods for locating
and tracking important ocean features such as fronts and eddies.
Currently SSTs derived from satellite infrared sensors are used to
track fronts and eddies. However, the use of satellite altimetry
data will allow us to see what is under the surface of the ocean.
Synthetic XBTs will provide reliable tracking of a cold core eddy
which is masked by a layer of warm water, a task not previously
possible. In short, the submariner would have a more detailed
grasp of the environment surrounding his submarine with this
information available to him.•
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U.S. NAVY TORPEDOES

Part Seven: Turped0f$ Erect in Aneer
by Frederick J. Milford
he first six parts of this series have considered the multitude
of torpedoes acquired by the U.S. Navy. It seems appropriate now to explore briefly the combat use of these weapons.
From 1890, when the Howell torpedo entered service, until the
attack on Pearl Harbor the U.S. Navy appears to have fired only
11 torpedoes in anger. These torpedoes were fired by three of the
seven A-boats ofSubDivFive against German U-boats during U.S.
participation in WWI. No evidence of torpedo firings against
enemy targets by U.S. Navy destroyers or torpedo boats prior to
WWil has been fowld. There were very few enemy surface vessels
operating in the patrol ar~ or along convoy routes during the
period of U.S. involvement in WWI, and depth charges and gunfire
were more effective against submarines. No torpedoes were fired
in anger by the U.S. Navy between the wars and I would argue,
probably with very little objection, not enough were fired for test
and evaluation purposes. The main torpedo activities between the
wars were the development of the Mk 13, Mk 14 and Mk 15
standard torpedoes and the now notorious Mk 6 exploder. The
attack on Pearl Harbor brought about an immediate change. Over
100 torpedoes were fired by U.S. submarines against enemy targets
during December 1941. During WWII the United States produced
about 65,000 torpedoes of all Marks and Mods. And submarines,
destroyers, destroyer escorts, aircraft and PT boats fired about
17,000 against enemy targets. This massive use of torpedoes,
which is considered in more detail later, accounts for all but 19 of
the total number fired in anger by U.S. forces. Eleven of the 19
have already been noted. The remaining eight were Mk 13
torpedoes dropped by five AD Skyraiders of VA-195 and three
Skyraiders of VC-35 operating from USS PRINCETON on 1 May
1951.1 Their target was the Hwachon dam in Korea about 50 miles
northeast of Seoul. This dam was used by the Communists to
make a moat of the Pukham River. Major attempts by each of the

T
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Richard P. Hallion, rrhc Naval Air War In Korea", Annapolis: Nautical and
Aviation Publishing, 1986, Chapter S.
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services failed to damage the dam. As something of a last resort,
it was decided to attack the dam with torpedoes. Of the eight
torpedoes, six detonated on target, one missed and there was one
dud. The sluice gates of the Hwachon dam were permanently
opened. These were the last eight torpedoes fired in anger by the
U.S. Navy. There have been, however, a few fired by other
navies since the end of wwn. Among these, USS LIBERTY was
seriously damaged by one of three torpedoes fired by Israeli
torpedo boats in 1967, the Indian frigate KHUKRI was torpedoed
by the Pakistani submarine BANGOR in 1971 and two venerable
Royal Navy Mk 8 torpedoes sank the Argentinean cruiser GENERAL BELGRANO in 1982. Since the end of WWD, the primary
role of torpedoes in the U.S. Navy has been as an ASW threat.
This role will be discussed in more detail in a subsequent article.

U.S. Nayy Torpedoes in World War U; Surface and Ajr
Launched Attacks
Of the 17,000 torpedoes fired by U.S. forces against enemy
targets during wwn, over 14,000 were fired by submarines. Over
1400 torped~ were dropped by aircraft and the remainder were
fired by destroyers, destroyer escorts and PT boats. In terms of
sinkings, the effectiveness of torpedoes fired by surface vessels was
limited. Including enemy vessels sunk in surface actions by
torpedoes or by torpedoes and gunfire, the count is about 40.2 On
l December 1941 the U.S. Navy had 171 destroyers in commission. Through 14 August 1945 another 362 were commissioned or
reverted to destroyer status, while 69 were sunk, one captured and
86 stricken or reclassified. In its original configuration, each of
these destroyers had between five and sixteen 21 inch torpedo
tubes. All told there were four or five thousand torpedo tubes
mounted on U.S. Navy destroyers during WWII. The tubes of the
WWI design flush deckers fired Mk 8 torpedoes and the newer

2
David Brown •wanhip Lo11es of World War Two•, Annapolis, Naval
Institute Preas, 1995 says 42 Japanese surface ve11els were sunk by gunfarc and
tolJICdocs. This number includes gunfire alone and toipcdocs alone (3 by Pf boat
torpc:docs). JANAC credits U.S. 1urface vcucla with 112 UN ships and 11
merchant vcssc:ls, but about 75 of the UN ships were aubmarinca mo1tly sunk by
depth charges and other ASW ordnance.
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ships fired Mk lSs. It seems very likely, however, that well over
half of the torpedo tubes were never fired at an enemy target.
This, of course, was because opportunities for destroyers to fire
torpedoes at the enemy without endangering friendly forces were
limited and because of the multitudinous other tasks assigned to
these versatile ships. In spite of this and other difficulties destroyers attacked a significant number of enemy ships with torpedoes.
These torpedoes sank about a dozen Japanese warships and shared
credit with gunfire for others. In may ways, the most famous of
the U.S. surface torpedo actions was that of DesRon 23 (Arleigh
Burke's Little Beavers) in the Battle of Cape St. George on 25
November 1943. Torpedoes sank the Japanese destroyer ONAMI,
torpedoes and S inch gunfire sank MAKINAMI and gunfire alone
sank YUGIRI. Also notable was the Battle of Surigao Strait (25
October 1944) in which the Imperial Japanese Navy lost two
battleships, FUSO to destroyer launched torpedoes and YAMASHIRO to destroyer launched torpedoes with what appears to have
been a minor assist from gunfire. U.S. destroyer escorts mounted
three 21 inch torpedo tubes in a single triple mount. These tubes
were seldom fired, again for lack of opportunity, and there is no
evidence that any significant enemy surface warships were sunk.
In the Battle off Samar, however, USS SAMUEL B. ROBERTS
(DE 413) fired her three torpedoes at an unidentified Japanese
cruiser scoring one hit. The intrepid small boy was sunk later in
the battle.
On the first of December 1941 the U.S. Navy had 29 PT boats.
During the war 476 more were commissioned, there were 69 war
losses and 71 others that were transferred, reclassified or stricken.
Roughly the first 187 PT boats were fitted with 21 inch torpedo
tubes that fired Mk 8 torpedoes. A small number of later PT boats
were fitted with tubes for 22.5 inch torpedoes, which were in long
supply. Most of the balance of these commissioned into the U.S.
Navy were fitted with Mk 1 Mod 1 launchers which could launch
either 21 inch Mk 8 or 22.5 inch Mk 13 torpedoes over the side.
Most boats carried fuur tubes or launchers, but some had only two.
Again one sees a large capacity for launching torpedoes which, for
a variety of reasons, was not extensively used. PT boats sank
about half a dozen German and Japanese warships. The Japanese
destroyers TERUZUKI, UZUKI and KIYOSHIMA (the last credit
shared with Army Air Forces aircraft) were probably the largest
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warships sunk by PT boat torpedoes. Several German torpedo
boats and corvettes also fell victim to U.S. PT boat torpedoes.
Rear Admiral Oldendorf used 39 PT boats at the battle of Surigao
Straits, primarily to warn of Japanese incursions. Most of the
torpedoes carried by these vessels, possibly as many as 156, were
fired but all missed. Marksmanship notwithstanding, these PT
boats managed to report the progress of Vice Admiral Nishimura•s
force through the strait and in this way contributed significantly to
the victory. Further, PT boats played important roles in coastal
operations including barge busting. These other roles proved more
important than the original one of firing torpedoes against surface
vessels.
When the United States entered WWII, Navy torpedo squadrons
were equipped with Douglas TBD torpedo bombers each capable
of carrying one Mk 13 torpedo, a close cousin to the Mk 14 and
Mk 15. These TBDs served, and many were expended, through
the Battle of Midway (June 1942). Beginning in June the TBDs
were replaced by Grumman TBFs and later the essentially identical
Eastern TBM. The total production of TBFITBM aircraft was
close to 10,000. The U.S. Navy received over 8500 of them and
about 1000 went to Britain and Australia. Mk 13 production
amounted to 16,600 torpedoes. According to a post war review3
1287 Mk 13s were dropped by carrier based aircraft for 514 (40
percent) hits and an additional 150 Mk 13 torpedo attacks were
made by land based aircraft. The main point is that the number of
aerial torpedo attacks was relatively small and less than 10 percent
of the production. During WWil torpedoes accounted for only 12
percent of the total weight of bombs, torpedoes and mines expended by U.S. Navy and Marine Corps aircraft against shipping
and 25 percent of that expended against warships. The most
spectacular successes were the sinking of the super battleships,
MUSASHI in 1944 by 11 torpedoes (two duds) and about 20
bombs and YAMATO in 1945 by 10 torpedoes and five bombs.•

3E.w. Jolie•A Brief History of U.S. Navy Torpedo Development", Newport:
NUSC, 1978 p. 43.
4

Various numbcn of hits have been reported. This act is taken from l.M.
Korotkin "Baltic Damage to Surface Shipa During World Arc Il", Leningrad:
Sudpromgiz, 1960 (translated for David Taylor Model Buin February 1964) pp.
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Most of the crucial damage to these enonnous, 64,000 ton standard
displacement ships was done by the torpedo hits. Several carriers
were sunk by air launched torpedoes or combinations of torpedoes
and bombs. The largest was the 25,675 ton standard displacement
ZUIKAKU. This ship was hit by five torpedoes and four bombs
at the Battle of Cape Engano in October 1944. One of the reasons
for the limited use of aerial torpedoes was the inability to launch
them from high altitude or at high speed. The Mic 13 torpedo in
use through mid-1944 was limited to launch from 50 feet or less at
speeds of 110 knots or less. These limitations were removed in
mid-1944 by adding a plywood drag ring, pickle ba"el to the nose
and a plywood stabilizer to the tail. Other improvements were
made and 1944 was a banner year for the Mk 13; over half of those
dropped during the war, 781, were dropped in that year. These
changes were made, not as a result of NTS Newport efforts, but as
a result of National Defense Research Committee work primarily
at the California Institute of Technology. It was not only the
submariners who suffered from the neglect of the torpedo station.
In addition to the Mk 13 torpedoes, 142 Mk 24 homing
torpedoes were dropped by U.S. forces against enemy submarines.
Twenty-six German and five Japanese submarines were sunk and
another 15 damaged. The importance of the Mk 24, however, is
not so much in these numbers as in the fact that it was the first
U.S . homing torpedo and the first anti-submarine torpedo. As such
it together with its siblings and progeny pointed the way to post
war torpedo development and the dominance of torpedoes in ASW.
U.S.

NaY.)' Torped~

in World War Two: Submarine Attacb

There were 112 submarines in commission at the time of U.S .
entry into WWII. In the course of the war another 201 were
conunissioned. Seven submarines were transferred to Britain after
7 December and 535 were war losses or marine casualties.

162-176. Korotlcin's numben have been used because of his impartiality and the
apparent thoroughness of his analysis.

Suss LANCETFlSH (SS 296) sank at pienidc due to accidental flooding just
32 days after she wu commissioned. Since she wu in commission during WWII
it seems appropriate to include her u a WWU marine casualty. LANCETASH
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Twenty-<>ne older boats were decommissioned before the end of the
war. Thus, 313 U.S. submarines were in commission at one time
or another during WWil and 266 of these made at least one war
patrol. The average number of war patrols per boat was over six
and STINGRAY made 16. The total number of war patrols was
almost 1700 as shown below in Table I. In the course of these
patrols over 14,000 torpedoes were fired, mostly Mks 14, 18 and
23, which collectively accounted for about 12,500 of the total. The
remainder were Mk 9, Mk 10, Mk 11, Mk 12, Mk 15 and homing
torpedoes Mk 27 and Mk 28. The breakdown of torpedo firings by
mark, command and year is given in Table II (at the end of this
article).6

Table I . WWII Sb
u manne pt
a rolsb1y command
SubLant

SubPac

Seventh Pleet
(and predcccaaon)

AU

Eu

PH*

Alub

Manila/Java/Aua

87

27

918

83

S84

Total

1699

*All SubPac operating hues CJtccpt Aluka.

These efforts were a major contribution to the war in the
Pacific. Sinkings included the battleship KONGO, four carriers,
SHOKAKU, TAIHO, UNYO and SHINYO, 13 cruisers, 40
destroyers, 18 submarines and about 125 others to make a total of
201 naval vessels. Japanese merchant ship losses to U.S. submarines totaled 1113 vessels of over 500 tons (totaling 4,779,902
GRT). 7 The grand total of 1314 ships sunk by U.S. submarines

is usually omitted from the list of S2 wartime losses.

6rbis table is a com:dcd version of one publiahcd in ComSubPac "Submarine
Operational History: World War II". The patrol numbcr1 rcprcacnt a count of
those listed in Clay Blair's "Silent Victory• and the sinking• are counts from the
JANAC report.
7

The number1 fo r the total number of naval vessels, 201 , and the number,
1113, and tonnage, 4 ,779,902 are from the JANAC (1947) aaacaament report.
Naval combatants through deatroycn and submarines have been identified by
name or number. John D. A1dcn "U.S. Submarine Attacks During World War 11",
Annapolis: U.S. Naval Institute Preas, 1989 contains more accurate data, but the

41

was almost half of all Japanese ships of all types sunk during

WWil by U.S. forces.
Problems with U.S. Navy torpedoes have been noted in many
places, including an earlier article in this series. It seems appropriate to ask what impact these problems had on the progress of the
war. That question cannot be answered with sweeping statements
covering the entire war, but it does seem possible to consider the
submarine war in three phases 1941-42, 1943 and 1944-45. The
first period was characteriz.ed by major changes in the composition
of the Submarine Force. The number of submarines increased
from 112 to 134. This net change was the result of the commissioning of 36 new submarines, the transfer of six boats to Britain,
four marine casualties and four war losses. Ten of the 14 deletions
were R-boats or S-boats. In addition, beginning in July 1942 Shoats were returned to the States. After 1942, except for four
patrols, the S-boats operated from Alaskan bases and in the
Atlantic. Thus 1942 was a transition year and the transition was
even more pronounced when capability was considered. At the end
of 1942, 64 of the 134 boats could load 24 torpedoes as compared
to only 31 on 8 December 1941. Thirty of the 112 submarines that
were in commission on 8 December 1941 had torpedo data
computers (TDC} Mk 1 and the 36 new boats bad TDC Mk 3.
Beginning in June 1942, SJ radars were installed in new construction and retrofitted to submarines in commission. During the 13
months of this first phase, slightly over 2000 torpedoes were fired
in the course of 460 war patrols (315 if patrols in Atlantic waters
and those originating in Alaska are excluded). Somewhat over half
of the torpedoes were Mk 14. Five hundred and seventy-one
torpedoes (28 percent) hit their targets. Nineteen Japanese naval
vessels and 148 merchant vessels were sunk by U.S. submarines
through 31December1942. The major torpedo problems during
this first period were: 1} inadequate supply, 2) deep running of the
Mk 10 and Mk 14 torpedoes, 3) erratic runs, and 4) exploder
problems. All of these problems were important, but in terms of

general picture is not changed.
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sinking ships, the most important was the shortage of torpedoes.•
If every submarine going on patrol had carried a full loadout of
torpedoes and if the firing of spreads had not been discouraged, the
number of torpedoes fired could have been 30 to SO percent higher
and a concomitantly larger number of Japanese ships might have
been sunk. Next in significance was deep running. The significance of this defect is difficult to appraise simply because there is
no data. Certainly some of the almost 1400 misses were due to
deep running, but the problem was well known to the operators, if
not to BuOrd and Newport, and setting torpedoes to run shallow
was not an uncommon practice.
Comparing the percentage hits for 1943, after the depth problem
had been fixed, with that for 1942, when the depth problem was in
full swing, shows 35 percent hits for 1943 and 29 percent for 1942.
Thus it seems reasonable to conclude that if the depth problem had
been fixed in 1940 or 1941, as it should have been, the percentage
of hits in the first phase of the submarine war would have been
higher by about six percentage points. This would imply 200
sinkings of enemy ships as opposed to the actual 167. For the
entire war SubPac reported 141 erratic runs and 179 exploder
failures out of 8474 torpedoes fired, a combined 3.74 percent.
This was much worse early in the war. seven percent through 30
June 1943, primarily because of premablres and magnetic influence
exploder failures. Putting all this together, it appears that with an
unlimited supply of infallible torpedoes, an additional 100 or so
Japanese ships might have been sunk between 7 December 1941
and 31December1942. This would probably have shortened the
war a little, perhaps a month or two, but certainly not a year.
None of this, however, excuses the way that Newport dealt with
torpedo supply and performance. Since these failures were
discussed in Part Two of this series we will not say more about
them here.
Calendar year 1943 was much better for the U.S. Navy
Submarine Force. With an average of about 160 boats in commission and the old S-boats largely relegated to Alaskan operations and
less demanding patrolling in the Atlantic, 323 patrols departed for
8Morc details about the torpedo shortage arc given in R.K. Young "Torpedo
Expenditure Rates in wwu•, TIIE SUBMARINE REVIEW, October 1987, p.
65.
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Pacific operating areas during the year. On these patrols over 3700
torpedoes, 11.5 per patrol vice 6.3 for 194142, were tired. Over
1300 hits (35 percent) were scored resulting in the sinking of 22
Japanese naval vessels and 293 merchantmen. The improvement
came from several sources. All of the 56 boats commissioned in
1943 and most of the older boats making patrols in the Pacific had
TDCs and SJ radar and thus greatly enhanced capability to make
good attacks. The availability of accurate radar range information,
±25 yards out to six mile range,9 combined with the ability of the
TDC to verify target motion parameters and produce good fire
control solutions was an important advance. Further, most boats
could load 24 torpedoes and the torpedo shortage was mostly over.
The depth problem had been fixed toward the end or 1942. The
magnetic influence exploder, which failed to detonate the warhead
in some cases and caused prematures in others, was disabled on
torpedoes used by ComSubPac patrols in June and finally by
ComSubSoWesPac in December. The impact exploder problem
was identified and fixed in the last half of the year. All patrols out
of Pearl Harbor after 14 October 1943 carried torpedoes with
modified contact exploders. The Mk 14 was not absolutely
reliable, but it was, in most respects, a good weapon, far better
than it had been in December 1941. It is interesting to note that of
the 26 patrols on which five or more enemy ships were sunk, only
four departed on patrol before 14 October 1943. One disastrous
problem, circular runs, remained. This problem affected both the
Mk 14 and the Mk 18 and may not have been a pure torpedo
problem. We will return to this issue later. In addition to the
improvements in the Mk 14, the Mk 18 electric torpedo began to
arrive at Pear Harbor. It had teething problems including fires and
explosions due to accumulated hydrogen gas and cold batteries that
caused slow running and missing astern, but these and other
problems were fixed rather quickly through collaborative efforts of
the operating forces and Westinghouse, the manufacturer. The
wakeless Mk 18 was not, however, the panacea that had been

9

This is the official performance figure.
condition of the equipment and operator slcill.

44

Actual result depended on lhe

expected. A wartime study10 showed that the significance of wake
detection by lookouts had been over estimated and that the lower
speed of the electric torpedo was a distinct disadvantage. The only
discernible effect of the study was the important one of keeping the
Mk 14 in production. Submariners either didn't know about the
report or chose to ignore or disbelieve it. They continued to worry
about wake detection and the Mk 18 became very popular and an
important weapon in the last years of the war.
The last 20 months of the war saw the fully evolved might of
the U.S. Navy Submarine Force. In 1944 U.S. Navy submarines
made 520 patrols in the Pacific and sank a total of about 630 ships,
1.2 sinkings per patrol. This should be compared with about 1.0
sinkings per Pacific patrol during 1943 and about 0.5 per patrol in
194142. Seventeen of the 26 patrols on which five or more enemy
ships were sunk departed in 1944. The percentage hits for Mk 14
and Mk 23 torpedoes in 1944 was slightly over SO percent and over
32 percent for Mk 28s. For the eight months of war in 1945,
torpedo performance was statistically not as good, but the number
of torpedoes fired and the number of torpedoes fired per patrol
were also much smaller. There were still problems with individual
torpedoes as one would expect with any complicated mechanical
device. The winding down of the war in 1945 is apparent in the
detailed statistics.
The overall performance of torpedoes as reported by SubPac
is presented in Table ID. On the basis of this table and the
foregoing discussion we feel that torpedo problems had a definite,
but relatively small effect11 on the progress of the war in the
Pacific. There are three important caveats that go with this
statement. First the effect of torpedo failures on the morale of
submarine crews was very significant. Cold statistics cannot deal
10
This study is reported in P.M. Morse and G.E. Kimball "Methods of
Operations Research", New York: John Wiley, 1950. This was originally a
classified NDRC Division 6 report republished u noted.
11
1fallofthe major problems with the Mk 14 torpedo had been com:cted by
1 January 1943 (rather than mid October) an additional 30 to SO enemy ships
might have been sunk. In 1942 lhe submarine war was limited by the number of
boats and the availability oftorpcdoca. In addition the percentage hits for Mk 14
torpedoes was only about two-thirds of what it wu in 1944. Da:p ruMing wu
a major factor in this pcrfonnancc.
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with this issue, but these crews were at the sharp end of the stick
and their morale should have had a higher priority with the
stateside establishment. Second, the way BuOrd and NTS Newport
dealt with reports of torpedo problems from the operating forces
was scandalous. Reports of suspected problems should have been
meticulously investigated by the torpedo establishment without
endless prodding. 12 Third there are torpedo system failures that
endanger the firing submarine and these should be considered
separately from failures that cause only misses. The most notable
of this class of failure are circular runs.
At least 20 circular runs have been reported for the WWII
period. One of these was responsible for the loss of TANG and
another was probably responsible for the loss of TULLffiEE. The
first wartime circular run occurred in December 1941 and they
continued at least through December 1944 (at least 20 post-WWU
circular runs of Mk 14 torpedoes, one with a live warhead, have
also been reported). 13 Most circular runs involved Mk 14 or Mk
23 torpedoes, but a few, including the one that sank TANG were
Mk 18s. So far we have found no evidence that BuOrd or any part
of the torpedo establishment made any effort during wwn to
determine what caused circular runs for these Marks. Circular
runs are not mentioned in the torpedo chapter of SubPac's Submarine Qperatjonal Hjstocy. Nor have we found evidence of significant efforts'" to develop a protective device that would, for
example, shut down the torpedo propulsion system if its course

12

Jt is perhaps some small consolation lhat the Gennan Navy had similar
problems. Even with Raeder'• attention, flag officer changes, Courts of Inquiry
and Courts Martial, it took a long time to salve all of the problems. See Karl
Docnitz •Memoirs: Ten Years and Twenty Daya•, Annapolis: Naval Institute
Pn:u, 1990, Chapter 7 and Appendix 3. The impact of Oc:nnan torpedo failurca
on the course of the war ii very difficult to judge.
1

3No comprdicmive compilation of circular run data hu been found, though
BuOrd/BuWcps an:hivca. Ninctccn during WWII arc
mcnlioncd in Blair's •silent Viccory". Dick Boyle and I have found about a dozen
more, mainly from pcnona1 contadl and rcaponaca to a SUBMARINE REVIEW
request. We intend to prcacnt our findings in a future article.
~may well be one in the

1
"what hu been found is an MIT Muter'• thesis: Milner, Alan Roy, •A New
Look at the Torpedo Anti-Circular Run Problem•, 1970.
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went more than say ± 135 degrees from the course of the firing
submarine and so make such failures/all safe. Circular runs with
Mk 14 torpedoes continued at least until 1968-69. The wartime
homing torpedoes with gyro controlled enabling runs, the developmental Mk 27-3 and Mk 28 did, however, have anti-circular run
safety systems and the practice seems to have continued with post
WWII torpedoes.
Summary

The combat history of U.S. Navy torpedoes is totally dominated
by the 45 months of WWII. Starting from a position of relatively
poor preparation, defects were found and, with unfortunate
slowness, corrected. As with many other kinds of war materiel,
new civilian production was brought into play and shortages of
torpedoes were alleviated. Torpedoes were launched during wwn
with good effect by aircraft and surface vessels, but the natural
marriage of submarines and torpedoes produced prodigious results
sinking 201 Japanese naval vessels and 1113 merchantmen. The
end of WWII brought a change in the environment in which
torpedoes were developed and we will discuss this last half century
in the next article.•
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Table D. Torpedoes Fired by U.S. Submarines in WWil
Source: ComSubPac "Submarine Operational History: World
War II"
(Errors in the original are corrected in this version; corrected
numbers are underlined)
Patrol and sinking numbers do not appear in the original
1941
Marie

Fired

Hit
Subl.ant

All

0

1942

"

0

Fared

1943

Hit

"

Fired

Hit

"

19

4

21

24

8

33

0

202

30

2150

796

37
24

SubPac

14

6

0

57

18

0

0

0

0

101

24

23

0

0

0

0

0

0

Spec:

0

0

105

0

0

0

0th

3

0

306

105

34

249

76

31

Total

9

0

915

307

32

2500

896

36

378

96

25

7SI

255

34

SubS0We1Pac

14

29

0

18

0

0

0

0

0

0

23

0

0

0

0

0

0

0th

66

13

20

513

ISi

26

510

147

29

Total

95

13

14

951

247

26

1261

402

32

13

1945

558

29

3785

1306

35

0

All Command•
AllM

104

13

Other Data
Pal
Sink

54

406n61

3751323

0+3=3

18+144=162

21+291=312

Patrol• are given a1 (total patrol1)/(tolal without Atlantic: or Alulca); Sinking• are
given 11 (naval) + (merchant) .,. (total)
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Table D. (Cont'd)

1944
M1rk

All

Fired

1945

Total

Fired

Subl.ul

"

0

0

0

0

Hit

4

Hit

"

Hit

"

47

12

26

Yued

SubPac:

14

1090

477

44

306

722

24

4221

1547

37

18

l515

497

33

1121

293

26

2737

814

30

23

827

355

43

84

30

36

911

385

42

29

92

27

29

566

186

ll

Spec

5

2

40

87

25

Olh

8

5

62

0

0

1336

39

1598

420

26

8527

2959

35

467

37

319

72

23

2736

890

33

Total

3445

SubSoWeaPac:

14

1259

18

325

108

33

373

51

15

698

165

24

23

1072

413

39

15

24

32

1147

437

38

Olh

7

5

72

0

0

1156

316

27

993

37

m

l.U

2Sl

m:z

WI

ll

38

2365

.573

li

14311

4779

33

Total

zw.

AllCommancll
AllM

6112

2329

Other Data
Pat

.520

344

169911502

Sink

102+S21 =623

60+154 ... 214

201+1113•1314

Patrolt are given aa (total patrola)f(total without Atlantic: or Alaab); SinkiJ1i1 are
given aa (naval) + (me~hant) = (lolal}
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Table m. Recapitulation or Torpedo Failures
Reported by SubPac ror SubPac Patrols
Through 30 June 19<43 11
Number

I.II
0

Total firod
Hits
MiNCs includi112 failure1
Failures
Dud1
Prenu1Ure1
Emuic1
M12netic
Cerain failure• only
Total bot, straight and

Pereelllqe

1811
633
1178
123

65

o.s
2.8
1.9
1.4

Pereenlage

6663
2374
4289
4289

JS

10
36
2S

Number

100

52

7
40

IOS
0

Number

100.0
3S.6
64.4
64.4
0.78
0.60
I.SB

Sl

7 Dec:. 19<41 • 30 Sept. 19<4S17

1687

93

6470
(no .yunutic
deep Rlnniaa)

100.0
3S.S

5461

64.5
64.S

S467
62
92
141
2S

97.1

Pereeotaae

8474
3007

2.06'" f0,75 of total)
1.09
1.66

-

1S
(except for
deep nanni111)

normal

1 July 19<43 • 30 Sept. 19<4S"

8157
(except for deep
nallllilll)

1-his

1

is SubPac data, but it wu taken from a letter from Blandy to Lockwood 11August1943. The data ii reproduced in Gannon
•ttclliona of the 0cep•, p. 174. The text of the kUcr is 10mewhat acrimonioua.

'By subtraction.

1

17Figurca

from ComSubPac Report FF12·10(s)/S75-l/A16-3 of9 October 1945.

~ is the number reported. It is clearly the pcn:cntagc of hits that were duds. Duda comprised only 0.75 percent of the total fired.
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LDTLE GUYS, LOTIA GUIS
Admjral James fUe, USN and
British XE-Craft ip the Far East
by CDR R. Compton-Hall MBE, RN(Ret.)
1he Victoria Cross, Britain's highest military award, has been
awarded to a total of 14 Royal Navy submariners in both World
Wars. Four of them were midget submariners which (as they
would doubtless wish to emphasise) does not allude to the physical
stature of the gallant quartet, but to the dwarfish submarines
themselves-X and XE-Craft~n which they served. 1he VC, a
bronze cross simply inscribed For Valour, compares with the
Congressional Medal of Honor. This is Part 5 of an eight-part
series on British submariner VCs.
here is a publicised view to the effect that midget submarines are no more than unworthy, secretive and dangerous
toys. The disparagement is not applied to short-range and
generally wet chariot-like vehicles employed by special forces such
as SEALs and the SBS: it is the independent midgets with fairly
long range and powerful weapons-true miniature submarines-that
seem most subject to snide comments.
Perhaps such remarks arise from vague recollections of midget
crews' irreverence towards the surface navy's pomp and circumstance. It was the Australian Reservist Lieutenant Maxie Shean,
commanding the midget HMS X24 in Scapa Flow, who duly
rendered passing honors to the Home Fleet flagship HMS DUKE
OF YORK but followed the piping (which to Shean's joy brought
1000 men to attention on the battleship's upper deck) with the
signal, flashed by light, 11 What a big bastard you are"-and then
quivered with apprehension when Admiral Bruce Fraser, Commander-in-Chief, invited him to dinner. However, the Admiral had a
worldly-wise Reservist Flag Lieutenant who withheld the signal
from his master's eyes.
Impious occasionally, yes. But playthings, no. Let us remember what mini-marauders have done in the past and reflect what, in
hostile hands with improved technology, they could do nowadays.
Modern anti-submarine measures are not designed to trap minimarauders; and defences against them have largely been neglected
in the past 40 years.

T

53

In the United States it may be that there still ain't enough profit
for shipyards in building the inexpensive little beasts: this was the
commercial argument at the tum of the century against creating
successors for USS HOLLAND (SS 1) which was bigger than the
most successful type of WWII midget, the Royal Navy's four-man
X-craft. All the same, it is a fair bet that there are current
shipbuilders scattered around the world who perceive midget sales
as highly profitable-given cash-customers and no questions asked.
British midgets, more successful than Japanese or German
equivalents whose crews were, for the most part, inadequately
trained, achieved remarkable results at very little cost during the
war-and their varied triumphs tended to be strategic rather than
tactical. At the top of the scale they virtually ended the major
threat to Russian convoys posed by the German battleship TIRPITZ
holed up where no other kind of units could strike at the monster
(October 1997 issue ofTIIE SUBMARINE REVIEW); and at the
impudent (but extremely hazardous) lower end X-20 (Lieutenant
Ken Hudspeth, RANVR) left two of her own crewmen behind and
took three members of a COPP (Combined Operations Pilotage
Party) team on Operation Postage Able to reconnoitre proposed
Normandy invasion beaches.
Preparations for Top Secret Postage Able involved a covey of
resourceful Portsmouth Wrens unwrapping and expanding (with the
aid of broom handles} a sufficient number of condoms for the
collection of comprehensive soil samples. When the invasion itself
became due, X-20 and X-23 (Lieutenant George Honour, RNVR)
sailed in advance of the fleet to mark, precisely, critical landing
points for amphibious tanks and other vehicles at SWORD and
JUNO beaches.
Honour grandly flew the red and white international flag H
from a specially rigged mast on his diminutive command, meaning
"I have a pilot on board". This was not strictly accurate; but it
announced, together with a White Ensign of the size normally
issued to battleships, that Her Majesty's midget submarine X-23
was unmistakably on the side of the incoming armada, and
therefore, not to be savaged by Allied ASW enthusiasts.
The best X-craft COs were prudently brave. George had
looked in a dictionary for the meaning of Operation Gambit-the
codename for his part in the invasion-and found gambit defined as
11
a move in chess where a pawn is sacrificed for position". That
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figured: he was not about to risk friendly fire.
When X-23 and X·24 eventually made their way back to HMS
DOLPHIN, the submarine base at Gosport, Honour and Hudspeth
were indignant to find that nobody would believe that a pair of
midget submarines had spearheaded the Normandy invasion on D·
Day.
Let us hope that the Wrens were constructively redeployed
when they disposed of the broom handles; but midget submariners,
all of abundant juniority, needed to fight for their future. They
had operated so secretly that their abilities were not generally
known. For example, General Eisenhower's staff for Operation
Overlord politely declined the offer of an X.craft to act as an exact
navigational marker for Utah beach: a U.S. Army battalion, driven
westwards by strong winds, was thereby wrongly deposited, on the
morning of 6 June 1944, at the foot of steep cliffs from which a
German enfilade was devastating.
Lieutenant Pusser Percy Westmacott now took command of X·
24 for another attempt-Operation HECK.LE-to destroy the big
Laksevaag floating dock.cum.communications center at Bergen
which Maxie Shean (in the ubiquitous X·24) had missed in the
Spring, sinking the 7800 ton BARENFELS instead by mistake.
This was not such a stupid mistake as it sounds. It was (is)
sensible to go deep and navigate bJind when inside a watchful
enemy harbor; but when the DR depended entirely on the commanding officer's personal sense of position, possibly assisted by
a stop watch (unlike now when excellent navigational aids, such as
miniature Doppler sonar devices, are available), one vast dark
shadow seen overhead through the topside viewing port looked
very like another vast dark shadow.
Tragically, X·24's diver, Sub·Lieutenant D.N. Purdy, RNZNVR, was washed out of the Wet and Dry (W&D) compartment (the water·cum-air-lock access both on the surface and
submerged) and lost in heavy weather enroute to Norway. He had
been ditching gash during one of the customary six-hourly tenminute periods on the roof refreshing air on passage.
The craft was being towed (the normal method of deployment)
by HMS SCEPTRE from the Shetlands to a point off Bergen, and
it was a reasonable decision to get rid of smelly garbage in stormy
conditions which made everyone seasick. Purdy wore his shallow
water diving dress although he was evidently not harnessed when
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a ton of water crashed through the open hatch into the W &D and
forced the craft down to 20 feet. When X-24 resurfaced Westmacott sadly recorded uye Gods! ... No Purdy".
There was no choice but to press on without a diver. The gale
lasted for 80 hours; but by 10 September it had moderated, and
Sub-Lieutenant Robinson was transferred from SCEPTRE to take
Purdy's place. The tow was slipped at 2000 with the black outline
of the Norwegian coast ahead.
It was not long before the gyro chose to fall over, but Westmacott set course by eye, on the surface, through the first of two
known minefields until the recalcitrant instrument had been
repaired. A faulty compressor was less amenable, and only enough
air remained in the bottles for two more surfacings; Percy,
optimistically, reckoned one would be enough-when the job was
finished and they were on their way to rendezvous with SCEPTRE.
Westrnacott dived at 0330 on the 11 111, well up into the harbor.
Obediently, he kept to 2.5 knots when passing the protruding mast
of the sunken BARENFELS, which had a sign "Langsam Fahren"
(go slow) hanging from it. He laid his two two-ton delayed action
side-cargo mines beneath the dock between 0930 and 1015. The
target was destroyed together with two merchant ships alongside.
Westmacott was rigidly RN in an X-craft community whose
officers were mostly reservists, many of then from Australia, South
Africa and New Zealand-Commonwealth countries not noted for
reverence towards ultra-British attitudes. He was sometimes
known as Pusser Percy, the nickname reserved for an officer who
adhered unswervingly to King's Regulations and Admiralty
Instructions. (Pusser is, of course, a corruption of Purser, although
why old-time Paymasters should represent strict adherence to the
rules is historically inexplicable.) Painstaking would have been
a better adjective for Percy who neglected no detail in the planning
and execution of an operation.
Westmacott was undeniably efficient, and gallant to the point
that in only slightly different circumstances he would have merited
the Victoria Cross. As it was, his next exploit-commanding XE-5
in the Far East-was scarcely noticed: it was to cut the Hong Kong
to Singapore seabed telephone cable (XE-4 having severed the
Saigon-Hong Kong and Saigon-Singapore cables) and Percy, after
days of trying by two divers, thought he had failed. But in fact his
persistence had succeeded in damaging the cable beyond repair;
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and the Japanese were thereby obliged to communicate entirely by
radio-which permitted their mail to be read.
Appropriately, Westmacott became one of the first commanding
officers in a full-size submarine to mount a COMINT and general
intelligence operation in the Barents Sea at the start of the Cold
War: the preface to his subsequent report was aptly extracted from
the Victorian novel HamJley Cross by R.S. Surtees, about foxhunting: a. ...the image of war without its guilt, and only five-andtwenty percent of the danger." Not a bad description for an
intelligence-gathering operation.
Midget excursions, invaluable though they were, did not
become well enough known to people who mattered, not least
because of tight security. Anyway, who cared about dwarfish
underwater warfare when the war in Europe ended and United
States Navy fleet submarines were finishing off Japan in the
Pacific?
However, the Royal Navy was endeavouring to make its
presence more widely felt in the Far East. The elderly old depot
ship HMS BONAVENTURE was therefore despatched to Pearl
Harbor via the Panama Canal, with XE-craft (X-craft marginally
modified for a hot climate) embarked on the upper deck. There
was no shore leave enroute, a security precaution which did not
assist morale. Unwanted at Pearl, BONAVENTURE and her
siblings were diverted to Brisbane with their tails right down.
Nevertheless, the little flotilla's ruggedly determined Captain
William J .R. Fell flew to Subic Bay and sweet-talked the relative
pro-British Admiral James Fife, Commander Submarines Seventh
Fleet, into considering some kind of action for his small flock.
One result was the cable cutting. But, unexpectedly, Fife's
staff suddenly became fired with enthusiasm for the harborpenetration capabilities of the new arrivals. Perhaps some officers
were aware of the highly successful Italian (misnamed) human
torpedo raids on the heavily defended harbors of Gibraltar and
Alexandria between 1941 and 1943. And the crippling of
TIRPITZ in 1943 bas been familiar to many.
In July 1945 Fife's staff proposed an XE-craft operation against
the Japanese cruisers TAKAO and MYOKO lying in the Johore
Strait between Singapore island and the mainland. T AKAO had
been badly damaged by American air attacks in February and
evidently the Japanese did not value MYOKO highly: thus the pair
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were believed to be relegated to floating AA batteries. However,
Allied Intelligence reckoned that both cruisers were still seaworthy
if needed, hence the decision to write them off by means of
midgets.
XE-1 (Lieutenant J .E. Smart, RNVR) and XE-3 (Lieutenant Ian
E. Fraser, RNVR), towed by HM Submarine SPARK and STYGIAN respectively, left their advanced base in Brunei Bay, North
Borneo, on 26 July 1945. At 0600 on 30 July passage crews
exchanged for the operational crews, and at 2300 the craft slipped
their tows near Horsburgh Light, at the eastern end of the Singapore Strait, some 40 miles from the two targets.
Each man carried an escape kit which, besides maps and useful
phrases (e.g. "I am hungry" in four languages) included a compass
disguised as a fly-button and a rubber-sheathed hacksaw blade for
concealment in the rectum-"with some discomfort", complained
Fraser who was built on the small side. There was also a cyanide
pill which could be held between cheek and teeth in the event of
capture by the Japanese: if torture proved unbearable the capsule
was to be bitten; but, if the prisoner felt he could hold out, he
opted for a swallow and recycle procedure and awaited the next
interrogation. James Bond was an amateur compared with WWil
midget submariners.
At O'JOO on 31July1945 F~ slipped through the boom at the
entrance to Singapore Harbor and stealthily steered XE-3 to
TAKAO lying very close inshore at the north end of Singapore
Island. The craft carried one releasable side-cargo (two tons of
Amatol) on her starboard side and six powerful limpet mines in the
port container.
Fraser drove XE-3 beneath TAKAO; but when the diver,
Leading Seaman Mick Magennis, climbed out to plant limpets he
was only able to open the W&D hatch partially. There was too
little space between the cruiser hull and the seabed, and it was
impossible to raise the folding antennae which were supposed to
ensure a clear three feet between the top of a craft and the bottom
of a target. The tide was still falling.
No X-craft diver's job was easy; but Magennis had the toughest
task of any. The awkwardly sloped hull was thickly coated with
weed and barnacles: these had to be scraped off with a knife before
the magnetic pads of the limpets would stick. That took half an
hour of hard work; and by the time he squeezed himself back: into
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the craft he was near to collapse. A slow leak from his oxygen set
did not help, and he was barely able to shut the hatch behind him.
Fraser turned the handwheel to release the starboard side-cargo
which duly fell away under the cruiser; and he assumed that similar
action had freed the now empty port container. But the craft was
claustrophobically wedged beneath the bard sea-bottom and a bilge
keel above. Increasingly desperate efforts at the controls by the
Kiwi first lieutenant, Sub-Lieutenant Smith, working the motor full
ahead and astern while flooding and blowing tanks, were at last
successful after a long 50 minutes.
Fortunately the Japanese did not hear the commotion, nor notice
the midget break surface momentarily when XE-3 pulled free.
Fraser was unaware that the only personnel on board comprised an
unconcerned care and maintenance party: the cruiser had been deammunitioned, and posed no risk to the Allies. So much for Allied
Intelligence.
However, so far as the crew of XE-3 were concerned there was
an antagonistic enemy overhead; and it was a matter of considerable concern when it became apparent that the port container had
failed to jettison, making the craft impossible to control. Magennis, despite his exhausted condition, at once volunteered to go out
again, and seven minutes hard work with crowbar, chisel, spanner
and a bigger hammer (the midgets were well equipped to deal with
eventualities) he persuaded the side-cargo suitcase to fall clear.
XE-3's men were in action continuously for 52 hours before
they regained the towing submarine STYGIAN. Operation
Struggle was well named!
Meanwhile, XE-1 (Smart) was delayed by tidal streams and
patrol craft enroute to MYOKO. The craft arrived late off the
naval base. Smart had a problem. If he made an attack on
MYOKO he would risk destruction by XE-3's charges on the way
out. He chose to hasten back and deposit bis main charge alongside T AKAO, doubly to ensure her sinking. Smart was awarded
the Distinguished Service Order, quite possibly with Jimmy Fife's
backing. Fife probably also pushed for Fraser and Magennis to
receive the Victoria Cross. After all, he had greeted the blushing
XE-craft men as "Little guys with a lotta guts".
It seems that neither of the big charges detonated although
TAKAO settled on the bottom, albeit with upperworks well above
water, at 2130 on the evening of 31 July as a result of the limpet
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mines attached by Magennis: they blew a hole in the hull 7 metres
by 3 metres between frames 113 and 116. The cruiser, though,
was not written off.
XE-craft operations in the Far East were not attended by
spectacular successes; but they again demonstrated a midget
submarine's extraordinary versatility and cost effectiveness.
Today, they are operated not only by Russia and (soon, almost
certainly) China, but also by much less navally renowned countries-Pakistan, Iran, Croatia, Libya, North Korea, South Korea,
Taiwan, Colombia and possibly Iraq amongst them. The list may
not be exhaustive: without the world noticing, a midget can so
easily be dismantled and stowed below decks in a modest merchant
ship.
It is relevant that a modern midget submarine can be converted
to carry crude (i.e. quite large) atomic weapons. Perhaps we
should recall the intended Italian midget raid on New York planned
for the late summer of 1943 by CA-2, a two man Caproni-built
craft of 16.4 tons dived, but delayed and finally aborted by the
armistice in 1943. Maybe we should hearken to George Savile,
Marquis of Halifax: ..To the question, What shall we do to be
saved in this World? there is no other answer but this, Look to
1
your Moat." •
1he author recommends Paul Kemp's excellent UnderwQ/er
Warriors, Arms and Annour Press, 1996.

1

From: A Rough Draft of a New Model at Sea.
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JOHN P. HOJJ,ANQ: MECHANICAL GENIUS•
by Rjchard Knowles Morris

Dr. Morris is Professor Emeritus of Educalion and Anthropology
at Trinity College in Connecticut. His book Jahn P. Holland.
1841-1914. Inventor q,fthe Modern Submarine. Library of Congress card, No. 66-20339, was published in 1966 by the U.S.
Naval Institute.
he 1~ day of May 1997 marked the 1()(1h anniversary of the
launching of HOLLAND VI which became the first submarine of the U.S. Navy. Its basic design inaugurated the
submarine fleets of Great Britain and Japan, and augmented
Russia's first operative submarine flotilla at the time of the RussoJ apanese War. Other centennials are soon to follow: the founding
of the Electric Boat Company, formerly the John P. Holland
Torpedo Boat Co., d(1999); the government's purchase of
HOLLAND VI (April 11, 2000-Submarine Day); and the
commissioning of HOLLAND (SS 1) (October 12, 2000).
These centeMial celebrations will pay tribute to an IrishAmerican inventor who, with minimal formal training as a
draftsman and engineer, revolutionized naval warfare. His
influence extended into the mid-point of the 20111 century, and his
name is heard and respected to this day.
Sadly enough, 1997 aJso marked the 150111 anniversary of the
Bleak Year of the Great Potato Famine in Ireland through which
inventor John P. Holland and his family suffered before emigrating
to the United States.
Launching of HOLLAND VI occurred on Monday. 17 May
1897, at Lewis Nixon's Crescent Shipyard in Elizabethport. New
Jersey. A crowd of Holland Torpedo Boat Company officials and
investors, shipbuilders, marine engineers, government naval
observers and curious onlookers waited patiently in expectant
silence. Mrs. Lewis Nixon stood poised on a hastily erected
platform beneath the bow of the strange vessel, champagne bottle
in hand. The scheduled time for the launching (8:30 AM) had
passed when a smaJI, bespectacled man with a walrus mustache,
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dressed in a dark suit and black bowler, sporting a large cravat
under his winged collar, gently pushed his way through the
gathering and nimbly ascended the platform. A cheer rose from
the crowd. Mrs. Nixon smashed the bottle against the steel hull.
A fragment of glass cut her hand .
.. Wedge up! Saw away!"
The 53 foot, 63 (light) ton craft slid down the ways and into the
Arthur Kill. The New York Times cautiously reported:
HOLLAND, the little cigar-shaped vessel owned by her
inventor. which may or may not play an important part in
the navies of the world in years to come, was launched from
Lewis Nixon's shipyard this moming. 1
When my biography John p. Holland: lpyeptor of The Modem
Submaripe1 appeared 69 years later. the subtitle caused something
of a stir both here and abroad. Captain Donald Mcintyre, RN(Ret.) insisted that "Inventor of The Modem Submarine" was a
designation that belonged to the much decorated French marine
engineer Maxime Laubeuf whose NARYAL was the first of its
kind. 3
NARYAL was launched three years after HOLLAND VI. The
claim that she was the first double hull is erroneous. Her 42
percent positive buoyancy, as against HOLLAND's 12 percent,
certainly favored her in competing with conventional vessels.
Imagine what the difference in these ratios meant for the profiles
of the boats awash. John Holland, however, was determined to
design a craft that was fully maneuverable beneath the waves, and
not one designed to compete with surface ships.
John de Courcy Ireland, the noted Irish military historian,
favored Captain Mcintyre's view. Writing in the Irish Sword, he
said: ..NARVAL was certainly larger than the famous HOLLAND
VI, and her career was chequered with fewer troubles, but one
point is not to do the impossible and claim for any individual the
credit for 'inventing' the submarine.,...
It should be noted that the publisher chose the subtitle, not the
author. I have, however, become convinced that it was the right
choice. Furthermore, anticipating potential criticism, I warned the
reader in my introduction:
Yet it must be clear from the outset that a machine as
complicated as the submarine is not the creation of a single
genius striving through one brief period of history. A man
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and his work belong to one generation, but both are molded
by the achievements of previous generations and are judged
by the generations which follow. So it must be with
Holland.'
On the positive side of the ledger, de Courcy Ireland himself
acknowledged that the book was "likely to remain the standard
biography of Holland. 116 The New York Times called it "...a solid,
scholarly step toward belated recognition [of the inventor]. "7
Commander Richard Compton-Hall, compatriot of Captain
Mcintyre, an ex-Royal Navy submariner, and today's leading
authority on submarine history, wrote:
Amongst many reference books consulted [the Morris
biography] was particularly helpful and pointed the way to
many original sources. My sincere thanks go to the author
for permission to use this excellent work-by far the best in
the field-as a basis for reliable research.1
Long before these critiques were proffered, and back at a time
when John Holland was withdrawing from public life in 1911, the
British journal En2ineerin& published a lengthy document entitled
"The Development of the Holland Submarine Boat." It reviewed
the inventor's original insights and contrasted them with the preWorld War I innovations attributed to Lawrence Y. Spear and
other Electric Boat constructors. The implications are clear:
Holland's porpoising boats had been compromised; high maneuverability submerged gave way to lengthened hulls in proportion to
their diameters. Speeds on the surface increased, but speeds
beneath the surface remained relatively unchanged. 9
By this time, the embittered inventor fully realized what his
ancient friends, as he called them (i.e., Isaac Rice, E.B. Frost and
Frank Cable) had done to modify his basic designs.
These comments are not intended to defend my biography, but
rather to defend John Holland's rightful place in the history of
submarine navigation; more specifically, why the centennial of the
launching of HOLLAND VI deserves to be celebrated.
Years before the historic event of 17 May 1897, John Holland
had drawn several plans for one-man submersibles, devised two
clock-spring models to demonstrate his principles (one, while a
teacher in Ireland; one in this country) and built, or had built, five
submarines to designs from his board. The other remarkable thing
was that he dared, indeed insisted, on risking his own life by
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commanding each of his untried, full-scale vessels. The culmination of this 28 year effort was HOLLAND VI.
The art and science of naval architecture began making
enormous strides about the time that Holland emigrated to America. The first tow-testing tank was built at Torquay, England
(1871) and Froude's Law of Comparison enabled one to predict
from towed models power curves, wave patterns and speed-length
ratios for surface vessels. But only the French and John Holland
seemed concerned to use such advances to determine similar results
for vessels that moved totally submerged beneath the surface of the
sea.
Mention of five Holland innovations should substantiate his
right to be called lnven1or of the Modem Submarine. Taken
singly, there is room for argument; taken collectively there can be
little dispute.
1. HOIJ.ANP VI was the first underwater craft successfully to
combine two meaos of propulsion: ope for tbe surface, tbe otber
for nmnini submer&ecl.
Of course, others before him had tried dual propulsion. As
early as 1801, Robert Fulton's NAUTILUS ( the first of many
submarines, both real and fictional, to bear that famous name) used
a hand-cranked.fly propeller for power submerged, and a collapsible sail for its surface runs. Fulton, also, devised the first allmetal hull made of copper.
In 1863, Confederate engineer Alstitt-working in Mobile,
Alabama, the birthplace of the famous HUNLEY and a site which
was to be a bane for the Union Navy-used one of the first
imported European electric motors combined with a steam engine
in his semi-submersible RAM. But he had not solved the problem
of how to recharge the batteries. A retractable smokestack was all
well and good, but running even partially submerged under steam
was fraught with all sorts of limitations, not to mention the roasting
of the crew. Furthermore, his diving planes were in the bow
instead of the stem, 11a recurring fault," observed Compton-Hall.
The whole contraption was quite unmanageable.
Maxime
Laubeaurs NARYAL faced similar problems many years later.
It was Holland who seized upon the potential of the early
internal combustion engine. He used the George B. Brayton
petroleum engines in his Boats I, II, and IV. In his first attempt he
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actually bad to operate Brayton's sliding valves by ingeniously
connecting a hose to an accompanying steam launch. But the
Braytons improved.
Then came the Otto 45bp gas engine for surface runs, clutched
to charge the accumulators that operated the 75bp dynamotor used
when submerged. It was this pattern of dual propulsion that lasted
for half a century, for the diesel also must be considered an internal
combustion engine.
John Holland was fully aware of diesel development. As early
as 1899, he urged his company to negotiate with foreign firms for
a diesel engine to replace the cumbersome steam monstrosity in
PLUNGER (hull No. V) which was then nearing completion in
Baltimore. 10 But, unlike Laubeauf, he was far removed from the
initial source of such machinery. Later, in 1900, he even sketched
a six cylinder diesel, ever searching for more horsepower. 11
2. HOLLAND VI was desiened to majntaip a relatjyeJy fixed
center of uavity below the axis of tbe yessel
This feature aided Holland in conquering longitudinal and
transverse stability which had plagued bis predecessors and bis
contemporaries alike. Using a central ballast tank, coordinated
with a series of smaller trim and weight-expended compensating
tanks, and with careful attention to the distribution of heavy
machinery within the hull, the center of gravity remained almost
constant.
When hull shapes departed from the circular frames which
provided the greatest strength against pressure on the hull with
minimum wetted surface, and became flattened on top, the boats•
surface capabilities were enhanced. But in the act of submergence
the transverse metacenter would substantially drop decreasing
stability below the surface.
The Austrian calvary officer, Whilhem Bauer, famous for his
BRANDTAUCHER and LE DIABLE MARIN, had introduced
trim tanks. It is an irony of history that Holland never knew of
Bauer's work-the one man whose years of persistent effort to build
submarines was exceeded only by Holland himself.
The problem of maintaining longitudinal stability proved a
difficult one. Thorsten Nordenfeldt, the Swedish engineer, who
incorporated in his boats principles worked out by the English
Reverend George Garrett, offered two of his boats to the governI
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ment of Turkey. The story goes that in a demonstration before
government officials in the Bosphorus, the Nordenfeldt•s ABDUL
MEDIID, surfaced, dove, and reappeared again to the cheers of the
official onlookers. What the surface observers failed to realize was
that when she dove the crew rushed aft, and when she rose, it
rushed forward, simulating a porpoising craft. And all the while
water was surging about dangerously in her boilers and large fore
and aft ballast tanks. Turkey bought the boat anyway.
Nordenfeldt, along with George Baker and one Professor J.H.L.
Tuck, lost out to John Holland in the first U.S. government
competition for submarine plans announced in the Circular of 1888.
But no one really won; the government shifted the appropriation to
surface vessels. But, in 1893, the story would be different.
3. HolJand favored porpojsini oyer leye]-keel submera;epce.
This debate became of the utmost importance for the future
development of the submarine. The outcome of the debate delayed
the appearance of the true submarine, Holland's dream, for decades
to come.
The improved Hollands, i.e., the A-Boats, were soon competing
with Simon Lake's level-keel submarines. Lake had become
Holland's major American competitor.
Before the outbreak of World War I (190CJ, to be exact) diesel
power had been introduced in our submarines and hydroplanes had
been added to the bows. Lake-built boats began to appear on the
Navy list of ships with the SS 191/z, the 0-1, named SEAL,
commissioned in 1912. Hulls were extended, the reserve of
positive buoyancy increased, stanchions began to line the decks,
guns appeared mounted fore and aft of the conning towers, negative
buoyancy-rather than neutral buoyancy-<:<>uld be readily achieved
(for Lake was fond of boats that could ride on wheels along the
ocean bottom). Here was a submarine that could hold its own with
surface ships in a seaway and fight back when the need arose.
There is probably little doubt but what crews preferred the levelkeel ships. And, more seriously, they received the approbation of
naval constructors who, as Holland quipped, "should have known
better. n
This drastic change in submarine design really began before
Simon Lake received his first government contract. The Navy had
appointed Lawrence Y. Spear naval constructor in charge of
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submarines about which he knew little or nothing. Holland was
furious . Even Frank T. Cable, Holland's trial captain, publically
voiced disapproval. But Spear won the day and paved the way for
the introduction of the Lake boats. He left the government (1902)
to become naval architect for Electric Boat's Quincy Fore River
Yard operations. (The Holland Torpedo Boat Company bad
become a subsidiary of Electric Boat Company in 1899.)
In Spear's words, these developments were needed to make the
submarine more "habitable and comfortable in cruising at sea. "12
He would return the submarine to the status of a Civil War semisubmersible. Hull shapes abandoned the hydrodynamic lines of the
porpoise which had characterized Holland's boats ever since the
days of FENIAN RAM (1881).
John Holland summoned up his Irish wit in counterattack. "The
Navy doesn't like submarines because there is no deck to strut
on...Sweep out all interesting but useless devices that encumber the
present boats...She cannot have a deck on which her men can enjoy
sunlight. "13
But Spear and Lake prevailed. Speeds submerged were
compromised. Even the fleet submarines of World War Il, for all
their glorious exploits, could barely match HOLLAND Vi's
underwater acceleration. Oh, yes, on the surface they were
superior and could clock more than 20 knots. But it took them
minutes to submerge, where the Hollands could disappear in
seconds.
4. Holland desi1med his boats with a small reserve of positive

buoyancy and with the propeller aft of the rudders and divine
planes.
This combination he felt enhanced a submarine's maneuverability underwater, for once neutral buoyancy bad been achieved he
found that it took surprisingly little power to drive a porpoiseshaped hull between waters. It was a radical idea to place the
propeller aft of the rudders and diving planes, an arrangement
found in the original plans of all of his submarines, excepting the
abortive Zalinski Boat (hull IV).
In trials before a government board of naval inspectors, 12
November 1898, HOLLAND VI yawed submerged. The periscope
had not been perfected, and the inventor's vision through the
dead.lights in the turret was understandably limited. Furthermore,
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it was unreasonable, naval experts declared, to place a propeller aft
of the rudders and diving planes. Who had ever heard of such a
thing? You just didn't build boats that way. And so HOLLAND
was hauled out in the severe winter of 1898-99. The stem was
shortened, the propeller brought inboard, and frames extended aft
to accommodate rudders and diving planes, with a V-vane on top
to automatically keep her on course when running submerged.
But, the original insight of John Holland was vindicated in
1953. He had anticipated by 45 years the theories of Dr. KeMeth
Davidson of Stevens Institute who studied the shape and skin of the
porpoise or dolphin, and whose theories helped to persuade naval
architects to return to HOLLAND Vi's hydrodynamic contours. 14
The result was the conventionally powered ALBACORE (SS569),
with a teardrop hull and a propeller aft of the rudders . Trails
demonstrated a dramatic increase in speeds under water. When
nuclear generated energy became available to drive the propulsion
system and a refined hydrodynamic hull was also incorporated in
SKIPJACK (SS585), the true submarine which Holland had
envisioned became a reality.

5. Finally. a word should be credited to the lrisb-American for
his inttoductiop of missilac; that could be fired from his boats wbeo
either awash or suhmeceed.
Detachable explosives had been used by David Bushnell (1775),
Robert Fulton (1801), Bauer (1856) and Alstitt (1863), among
others. Spar torpedoes were common on the Confederate Davids
in the War of the Rebellion. But the self-propelled submarine
torpedo did not appear until 1869 when the Englishman Robert
Whitehead and his son completed their initial work at the Luppis
yard in Fiume (Rejaka), Austria.
Automobile torpedoes were first launched from surface ships,
and hence the name torpedo boats. The internal torpedo tube was
a later development.
The Campbell and Ash NAUTILUS (1884), France's GYMNOTE (1888~which was the first submarine accepted by a major
naval power-and NORDENFELDT I (1898), all released their
torpedoes from the outer skins of their submarines. When the first
tube was installed in the bow of a submarine is not clear, though
the credit may belong to Lieutenant Isaac Peral of Spain.
Experiments with torpedoes in France and England proved that
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the automotive fish could not be ignored. True, it was totally
erratic until contra-rotating propellers were devised and the running
depths were reasonably controlled by pressure gauges, while the
gyroscope assured their trajectories. In the meantime, Holland
wryly observed that unless something was invented or improved by
an Englishman that the U.S. Navy would have nothing to do with
it. But events abroad did encourage him to include two torpedo
tubes in PLUNGER which was soon to be replaced by HOLLAND
VI.
Holland literally 11stuck to his guns"-pneumatic and dynamite.
FENIAN RAM (1881) had a tube along its central axis opening at
the bow that for all the world resembled a torpedo tube. It had an
8 inch bore and compressed air fired a six-foot non-self-propelling
missile. Captain John Ericsson, of MONITOR fame, supplied the
Irish-American with dummy projectiles. In some hair raising
experiments, these projectiles were hurled 60 yards when expelled
submerged and 100 yards when fired while FENIAN RAM was
awash. They could carry 110 pounds of gun cotton as warheads. 15
Edmund Zalinski, an Army ordinance officer and one time
instructor at MIT, joined with Holland to form the Nautilus
Submarine Boat company in order to test his patented dynamite
gun. But the venture ended in disaster (1885).
Holland, however, perservered and two gun tubes were installed
in HOLLAND VI, one fore and one aft, inclined 15 degrees above
the horizontal, an angle which could be altered by trimming the
vessel. The after tube was removed in the overhaul of the
submarine in 1898-1899 to make room for improved exhaust
equipment for the Otto engine. But his faith in missiles never
faltered. His patents for a larger, faster submarine, granted in
1905, prove this point. As Compton-Hall observed: 11 Perhaps, as
usual, he was right. "16
Once again, John Holland was a prophet. Now, self-propelled
missiles from the onboard silos of OHIO (SSBN726)(Trident
class), armed with mutliple-targeted nuclear warheads capable of
being launched from beneath the waves, carry more firepower than
all the bombs dropped in World War 0.
Little wonder that Clara Barton (founder of the American Red
Cross) who took a "dip" in HOLLAND VI when it put in at Sag
Harbor on 23 July 1899-and she may have been the first woman
ever to descend in a submarinHerated the inventor for devising
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a horrible weapon of war. 17 The quiet, unassuming school teacher
from Paterson, New Jersey, could only reply that he hoped the boat
would be a deterrent to all future wars-the perennial rationalization of arms manufacturers the world over.
The Irish-born inventor died 12 August 1914, at age 73. Forty
days later U-9 sank the British cruisers ABOUKIR, CRESSY and
HOGUE within an hour; 36,000 tons of naval armament with a
loss of 1400 lives. The submarine was something to be reckoned
with.
This fore-shortened history hopefully makes the point that John
Philip Holland was not only a mechanical genius but that he does,
indeed, deserve the distinction of being called the Inventor of the
Modem Submarine. It is for others to prove otherwise.
So it is appropriate that we commemorate the centennial of the
launching of HOLLAND VI, SS 1, our Navy's first submarine,
and the centennials of the achievements of this mechanical genius
which are certain to follow.•
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ALFA CLASS-DIE 1960'S DREAM MACHINE
by Igor Sutyagin

T

he work on then Project 705 submarine (also known as the
Alfa class) began in the Leningrad-based Specialist Design
Bureau No. 143 (SKB-143, referred to since the 1970s as
the Malakhit Design Bureau) in late 1958-early 1959. At that time
the idea appeared to design a small displacement, high-underwater
speed submarine optimized for ASW purposes. The idea was in
general similar to that of Rickover' s early 1950s SSKN-a light
submarine, limited in displacement to about 1500 tons. The goal
for full underwater speed was 40 knots.
The proposed submarine was to have single hull architecture
with a titanium pressure hull, a single reactor/single shaft power
plant and full automatization of all ship control functions. This
would permit a corresponding dramatic reduction of the crew
size-to just 9 officers and 3 warrant officers.
However, it became clear at the preliminary design stage that,
at the targeted 1500 ton displacement, it would be technically
unrealistic to reach the design speed and achieve a reasonable level
of technical reliability. It was necessary to increase the displacement to 2300 tons. To save the situation, the SKB-143 designers
studied several measures, one of which was to eventually cancel the
full shielding of the power plant and instead to use lightweight
shade shielding installed between the reactor and the crew spaces
(the forward compartment). That was a very unpopular move,
taking into consideration the problem posed by the accumulation of
highly radioactive Polonium-210 in the irradiated reactor leadbismuth coolant.
Nevertheless, even those measures did not allow a decrease of
the displacement below 1900 tons. Moreover it was too difficult
for the Navy at that time to accept the idea of a single hull
submarine, since it was to operate from bases located beyond the
Polar Ring, (i.e., the Arctic Circle) and in the absence of rear
support at or near probable distant operational areas. Hence after
the preliminary Project 705 design had been presented by the SKB143 on December 31, 1960, a new Council of Ministers' decree
was issued on May 27, 1961 requesting serious changes in the
design-first of all a transition to double hull architecture, with a
corresponding increase of the light ship displacement. Reassessed
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estimates of the workload aboard the highly automated submarine
led to an increase of the crew size to 18 men. (It was later
increased once again to 27 men, and this became the crew of the
first Alfa.)
The corrected design was prepared by June 1961, and became
the basis for the technical design issued on December 11, 1961.
The lead ship of the class (the original Project 705 ship) was laid
down at the Admiralty Yard in Leningrad on June 2, 1968. Work
on the long-lead components had begun in 1964. The lead Project
705K ship was laid down at the Northern Mashinbuilding Plant in
Severodvinsk on November 12, 1967. (It is worth mentioning that
the Project 705K lead ship did not enter service until September
1981!) There were seven Alfas built, including the lead ship,
though the lead ship was retired in 1972 after less than a year of
service as the result of a serious power plant incident.
The Technical Project 705 ship is a highly streamlined
Albacore-type, all titanium, double hulled submarine; its pressure
hull is made of titanium alloy with a yield of 70 k:gf/sq.mm (100
thousand psi, i.e., equivalent to an HY-100 steel). The length of
the submarine is 79.5 meters and the beam is 9.5 meters. The
submarine's operational depth is 320-350 meters and its test depth
is 400 meters. (Hence Alfas were never intended and/or able to
operate at depths down to 700 and even 900 meters as was widely
believed in the West.) The submarine's surface displacement is
2310 tons and the full submerged displacement is 3980 tons (3120
tons not counting water encased in the outer hull).
The escape chamber (the VSK) for the whole crew was installed
in the sail and was a unique feature of Alfas in the 1960s. It had
been tested with men aboard during a real surfacing from the
submarine's test depth in the early 1970s.
There are two variants of the Al fas' main power plant: the BM40A and the OK-550. Both use the same FEI's basic design with
lead bismuth eutectic as the coolant in the first loop. 1 (Consideration of a gas-cooled reactor studied in the earlier stages of design
work was dropped.) The design of the first loop constitutes the
difference between the two reactors: the more densely packed BM-

t Eultctic: or the grealest fusibility' that is, an alloy or mixture whose melting
point is lower than that of any other alloy or mixture of the same ingredients.
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40A had two much higher power loaded steam generators and main
coolant pumps and very short piping in the first loop. The OK-550
had three steam generators and coolant pumps with more traditional
(for the period) long pipes connecting the reactor with steam
generators and the latter with the turbine. The design of both
power plants was being done in parallel in the Podolsk-based
Gidropress Design Bureau (BM-40A) and Gorkiy based OKBM
(OK-550) to assure against the failure of the more promising but
much more difficult to realize BM-40A.
The BM-40A is used aboard the Severodvinsk-built Project
705K ship while the OK-550 is the power plant of Admiralty built
Project 705 ship. {The ZhMT index frequently associated with
Project 705 submarines-as Project 705ZhMT-is the Russian
acronym for liquid metal coolant. Both reactors have thermal
power of 155 MW and produce superheated steam with temperatures in the range of 790 to 1000 degrees Fahrenheit. The single
Kaluga built OK-7 combined turbine/reduction gearing turns a
single shaft with a small diameter high rate-of-tum propeller. The
38,000 shp output of the Alfa's power plant provides it a full
underwater speed of 41 knots (14 knots while surfaced). Two 136
shp electric motors mounted on the aft horizontal planes are the
emergency propulsion and maneuvering aid. Two 1500 kW
autonomous turbine alternators provide the power supply. A diesel
generator set and a battery are the backup sources.
The Alfas are equipped with the MFIU/Kerch integrated sonar,
which included passive and active detection, sonar intercept, and
underwater telephone subsystems. Kerch utilizes a single 4.85
meter diameter, 1.45 meter high cylindrical array. Combined with
the HF active Zhgut (Mouse Roar; mine avoidance), Tusa (acoustic
log), Luch (sound velocity meter), Rosa (navigation), and Vint (self
noise measurement) sonars, the Kerch constitutes the larger MGK100 Enisey sonar suite.
Six 21 inch torpedo tubes with rapid loading systems (the UBZ)
are the main armament of Project 705 submarines. Each hydraulically actuated UBZ is a pair of torpedo racks joined together. They
are able to move across the torpedo tube's longitudinal axis with
subsequent loading of a torpedo into the tube by a hydraulic ram.
The process is fully automated, but a petty officer-a
torpedoman--is present in the torpedo room to monitor the system
and intervene in case of a serious system failure. The maximum
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combat load of Alfa is 18 torpedoes/anti-submarine rockets,
providing that the tubes are loaded. The air hydraulic ejection
system makes it possible to fire torpedoes at any depth down to the
test one.
A novelty of the Project 705 submarine in the 1960s was in her
being armed with the RPK-2 Viyuga (SS-N-15) ASW missile
system with 81R torpedo tube-launched rockets. The submarine's
Akkord FCS permits firing both self-homing and wire guided
torpedoes as well as straight runners.
The crew of Project 705nOSK submarines was originally 27
men (24 commissioned officers and 3 warrant officers). The
experience gained during the testing of the K-377 prototype Project
705 submarine led to a decision to add three warrant officers (for
sounding patrol purposes) and one petty officer (torpedoman), thus
increasing the crew to 31.
The original design of the Project 705 submarine included only
three compartments, but the Navy intervened when the lead ship
had already been laid down and requested increased compartmentalization. Thus three additional bulkheads were installed. The
Navy's intervention was so late it made it impossible to change the
locations of some big pieces of equipment, and this has led to
probably the most unusual bullchead design in all the world's
submarines. Indeed, to go around equipment, the bulkhead
between the Alfa's first and second compartments not only has a
very complex shape, but moreover at some places constitutes some
parts of the first compartment's decks!
The bulkheads of the third (originally the second) compartment
are concave and are designed to withstand an over pressure of 40
kgf/sq.sm (i.e., a depth of 400 meters).
The six compartments of the Project 705nOSK submarines (see
Figure 1) are: (I) the torpedo room and sonar equipment room, (Il)
the battery and auxiliary diesel generator set, (III) the control room
and living spaces, (IV) the reactor room, (V) the turbine and main
gear compartment, and (VI) the auxiliary machinery room.
The Alfa's control room-probably the most spectacular part of
this early 1960s vintage submarine-is designed on the basis of the
same approach as was proposed in the United States in 1958-1965
under the SUBIC program: the real SUBmarine Integrated Control.
All (sic!) Control stations of the submarine are placed on the upper
deck of the 3n1 compartment. The Malakhit designers went along
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the SUBIC concept even further than their U.S. counterparts: the
maneuvering and automated damage control consoles are also
located in the control room.

Figure 1

The highly compact (about 10 feet wide, 25 feet long) control
room of the Alfa is organized as two functionally separated
areas-the alley of ship control stations on the port side and the
attack center to starboard, with the command station located aft to
make all stations visible to the CO. (See Figure 2.)

Figure 2
Legend:
1. Ship-control station
2. Ballut control
3. Damage control
4. EOOW
5. Electric power supply control
6. Communications
7. Bulava consolca
8. Periscope stand

9. FCS diJplays
10. Weapons control
11. Sonar displays
12. Automatic plotter
13. Navigator'• seat
14. Plotting table
15. CO's chair

16

The single man ship control station is at the foremost part of the
portside control consoles, to the port of the passageway which
leads to an airlock connecting the control room with the second
compartment and the exit to the escape chamber. A helmsman
(usually a warrant officer, although some submarines bad a Captain
3rd Rank, i.e, an 04, at the helm) controls the submarine with two
joysticks (instead of one, as in the FY 65 US SUBIC proposal).
Nevertheless, all the controls can be connected to one of the
joysticks in the most complex situations.
The Boksit system-its multi-functional display is installed over
the ship control panel-is used as the important piloting aid. The
main Boksit regime is a combination of the road in the sea display
(lite in the US CONALOG) and a sort of equivalent to the US
SQUIRE display; but it differs from the latter in showing a
constantly updated ship's predicted position for the case in which
all measures to reverse a maneuver currently underway are
undertaken at this specific moment; the SQUIRE system projected
ahead the consequences of control plane movements. The Bokslt
display can be also switched to the Sever under-ice sonar, or the
Tusa acoustic log, or the MT-70 underwater television system that
is mainJy used as an aid during surfacing from under ice. The push
button ballast control station is adjacent to the helmsman's position;
it is manned by an engineer who also monitors all the submarine's
pwnps, high- and medium-pr~ure air systems, and other auxiliary
equipment. In case of an emergency or combat damage he also
remotely seals the inter-compartment hatches and controls the
automated damage control systems from the nearby panel. He can
use a closed circuit TV system (its monitor is installed above the
damage control panel) to assess the situation; this CCTV is
routinely used for remote monitoring of the unmanned compartments.
Next to the damage control watch officer is the EOOW (the
VIM, or •watch engineer", in Russian Navy parlance) station. It
includes two separate consoles: reactor controls and turbine
controls. Both are usually manned in the project 705 submarines
by one engineer-the power plant can be controlled by one
handwheel-like controller in a wide range of power outputs.
Flanking the maneuvering console is one more engineer department
console that is used by the third engineer on watch to control the
submarine's entire electric power supply system including the work
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of the turbo alternators. Auxiliary motors are also controlled from
this console.
The integrated communication center (Al fas have the Molnyay
communication suite) is located immediately aft of the electric
sy~ control console. This combat station is constantly manned
by a communication technician of the rank of warrant officer. Also
on the portside in the very tight space further aft from the
communication center are the Bulava ESM consoles and the ship
ciphering equipment, hidden from the rest of the control room by
a thin wall and a curtain closing the entrance to the ESM space.
All the combat stations, except the Bulava consoles combat
stations related to sonar operations and fire control, are located on
the starboard side of the control room. The Aklwrd operator
station with three displays is just across the passageway from the
ship control station. The Project 705 submarines were the first
Soviet submarine Project (class) to be equipped with a computer
based integrated sonar/fire control system-the BIUS Aklwrd (BIUS
is the Russian acronym for "combat information and control
system"). Aklwrd uses each one of them and prepares presettings
for weapons to engage all three targets in rapid sequence (the firing
rate of the torpedo tubes is the limitation).
Further aft is the Alfa's sonar room with the underwater
telephone controls on the foremost console and three side-by-side
sonar control consoles for active detection, sonar intercept, and
passive detection respectively. The row of the tactical combat
station is ended by the horizontal automated plotting board. The
inertial navigational system of the submarine's Sozh navigational
suite is situated abaft the control room; three gyros are further aft.
The second deck of the third compartment is occupied by the
living spaces for all of the original Alfa's crew (27 men). Everyone has his own bunk-about the size of bunks aboard the U.S. Los
Angeles submarines-with the CO having the only private stateroom. A head, two toilets, air conditioning, electrical switches,
and the VIPS acoustical decoys ejector are also located on this
deck.
The galley with adjacent wardroom with seats for 12 is located
on the lower deck. The provisions cisterns flanked by the TDU are
across the passageway from the galley. The rest/sporting area with
a pair of armchairs and trainers is next to the wardroom. There is
also some life support machinery on this deck.
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Several modifications of the Project 705 were proposed in the
late stages of the design work. The Project 7058 SSBN resembled
in its general design principles the US interim SCB-180A design.
Like the George Washington class-basically the Skipjack with an
inserted missile compartment-the Project 7058 submarine was to
be a 4200 ton high speed submarine with a compartment for a
single row of the R-27 SLBMs of the D-5 missile complex inserted
into the Project 705 hull. The appearance of the 7058 project in
1963-1964 was SKB-143's unsuccessful attempt to participate in
the US-style SSBN-design race underway in the Soviet Union at
that time between several submarine Design Bureaus.
Another attempted modification of the Project 705 SSN was the
mid-1960s preliminary Project 705A SSGN design. It proposed
installation of P-120 Malakhit (SS-N-9) ASCM tubes in the
forward ballast tanks of the lengthened (to compensate for the
increased weight at the ship•s bow) Project 705 submarine. Like
the Project 7058, this design, which at some point had the
designation "Technical Project No. 686", was canceled and the less
expensive Project 670M (Charley-II) was designed instead of it in
the Gorkiy-based Lazurit Design Bureau as the modification of the
existing Project 670 (Charley-In) SSGN.•

Pgor Suryagin is at the Center of Military Policy &: System
Analyses ofthe Institute of the USA &: Canada Studies in Moscow.
He holds a PH.D. in Contemporary History and has participated
in a wide specmun of arms control and nuclear safety projects.]
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POINT AND CQUNTERPQINr

Editor's Note: As noted in the Ccnunents in the front of this
issue, the future of the Navy's only theater nuclear capability is
currently being debated. There are, of course, very important and
equally complex questions on the national level concerning that
future and we in the submarine conununity should be aware of
those aspects of the debate since the capability exists only in the
attack submarine force. On a somewhat more parochial note, we
might observe that the potential use of theater nuclear weapons
from the sea certainly must be counted among the most important
in the never-ending "roles and missions" discussions which seem to
set the tone for force structure decisions.
In the interest of integrity in the debate about the nuclear
capability of the Submarine-1.Aunched-Crulse-Missile THE
SUBMARINE REVIEW offers three articles, two for and one
against retention, in their author's own unedited words, and
without endorsement of any of the facts, histories or projections
presented by them. What we do ask is that they be read and
commented upon.
WHAT IS TLAM/N AND WHY DO WE NEED m
by CAPT William L. Norris, USN(Ret.)

Captain Bill Norris is a retired submariner who commanded USS
MEMPHIS (SSN 691) and Submarine Squadron '111REE. He also
served as Chief of the Nuclear Policy Branch, J5, on the Joint
Staff. Currently he is on the staff of Sandia National Laboratories.
ince President Bush directed the removal of the nuclear
variant of the Tomahawk (fLAM/N) from all ships in the
fall of 1991, there has been very little mention of this
weapon system. Only several times since has the subject been
surfaced. First, President Clinton decided, in his approval of the
Nuclear Posture Review, to remove the TLAM/N capability from
surface ships, retain it for submarines, and convert all surface ship
variants to the encapsulated submarine version. As an aside, he
also deleted the capability or requirement for naval aviation,
planes, or carriers, to be nuclear capable. Second, the Submarine
Force is developing a stand alone fire control system that will
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Force is developing a stand alone fire control system that will
allow the standard submarine fire control systems to be unencumbered with the nuclear quality control requirements for each and
every version and alteration/update. Third, the Navy is consolidating its nuclear storage of these weapons from weapon stations to
the Strategic Weapons Facilities.
The other concerns one might hear is the annual verification of
the capability of some of our SSNs to load and employ Tl.AMIN
or the periodic nuclear weapon inspections. As with any verification or inspection, there are even more questions of why we are
doing this to ourselves with a weapon system we don't carry on a
normal basis. This is accentuated by those who proclaim the nonutility of nuclear weapons. It may also be questioned by those who
see the nuclear variant of the Tomahawk configured much as it was
in 1991, while we are making state of the art improvements to the
conventional version electronics and guidance systems. And one
might also ask why the air launched version of this system, Air
Launched Cruise Missile (ALCM) or Advanced Cruise Missile
(ACM), might not be used in lieu of the submarine capability.
These would all appear to be valid concerns. Let's look at how
they might be amwered. First, the world has changed greatly since
President Bush first directed TLAM/N removal. The Berlin Wall
and the Soviet Union have ceased to exist. The modified START
Treaty has been ratified, START Il has been negotiated, ratified by
our Senate, modified at Helsinki (and formally documented in the
accords recently signed by the U.S. and Russia at the United
Nations in New York}, and awaits ratification by the Russian Duma
and Re-ratification, as modified, by our Senate. A START m
Treaty is being worked quietly in the hope that START II will be
ratified and it will be the next arms control step, or if START II is
not ratified, it can take its place.
One might ask how a strategic nuclear treaty affects a nonstrategic, or tactical, nuclear weapon like Tl.AMIN. The answer
is: it doesn't, directly. But, as always, the devil's in the details.
Let me digress. All of the START treaties have reduced the
number of strategic systems. But in START m, the arms control
community may be altering its focus. Not only is it again reducing
the overall numbers, this time probably to 2000-2500, but strong
consideration is being given to counting actual strategic nuclear
weapons and not delivery capability. If so, that would represent a
roughly 75 percent warhead reduction between START and
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m.

START
This will probably require a national targeting policy
modification, meaning that every weapon will be needed, and
dictating that any double coverage of even the most important
targets may no longer be possible. And with the B-2, the bomber
force will shift from a predominately cruise missile force to a
predominately gravity bomb force. So, making the greatly reduced
number of ALCMs or ACMs available for non-strategic missions
may be more difficult.
In the initial discussions of what START m might be, the
subject of non-strategic weapons bas arisen. The United States
would very much like to see the Russian numbers markedly
decrease. The Nuclear Posture Review (NPR) was used in
discussions several years ago as an example for the Russians to
follow in reducing both strategic and non-strategic arsenals. ('The
NPR reduced the U.S. requirements for U.S. non-strategic nuclear
weapons to less than 1000.) The Russians were believed to have
in excess of 10,000 non-strategic weapons at the time. Their
response was somethiQg like they'd be glad to reduce their numbers
if we'd trade them Canada and Mexico for their southern neighbors
like China, India, Iran, Iraq, etc. Islamic fundamentalism in these
border areas as well as their conventional forces' performance in
Chechnya, can't be making the Russians feel any more secure. It
is believed that they may have now defined this non-strategic
nuclear weapon requirement at about 3500 non-strategic weapons.
One should also look at START Ill as the last bilateral arms
control treaty. Going below 2000 cannot be done without including the other nuclear powers. Russian paranoia about nuclear
encirclement will mandate it. START may also be the last arms
control treaty not to include all nuclear weapon types. If you
believe the premises in the above two paragraphs, the United States
is presently negotiating a treaty that would allow the other side to
keep more non-strategic weapons than strategic weapons and that
would seem to give overall total ratio of around 6000 Russian to
3500 U.S. nuclear weapons. Can we reduce strategic weapons
further in the next treaty and not address this discontinuity, even
if the Russians are our new friends?
Back to the subject at hand. The only presently dedicated nonstrategic substitutes for the TLAM/N are the gravity dropped
bombs from our Air Force brethren on their F-15s and F-16s,
called Dual Capable Aircraft (DCA). The Air Force has never
forgiven the Navy for leaving them holding the nuclear bag by
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first, being able to put the aircraft carrier nuclear weapons
capability on a three year reconstitution basis and then; its deletion
in the NPR. During the NPR, there was significant lobbying by
the Air Force to reduce or delete their non-strategic requirements,
also. The new Chief of Staff of the Air Force was one of the
lobbyists. One of their main whines concerned the pressures of the
nuclear certification and maintenance on the poor, overworked air
crews as they strived to maintain their other aviation and precision
guided munitions skills, perceived as more of an immediate need
and as more professionally enhancing. ('There was no mention of
any similar concerns for or problems in the Submarine Force. I
guess that's the penalty for doing well and passing inspections.)
The political commitment to NATO was the main sticking point for
the Air Force, and if one believes the 3500 Russian non-strategic
number, it is doubtful if NATO is willing to give up its only
intrinsic, multilateral non-strategic nuclear capability, albeit if
significantly numerically inferior.
But aside from NATO, there may be significant other problems
in bringing DCA to bear in countries where nuclear weapons don't
exist today. It remains to be seen whether even allies would allow
the entry and basing of nuclear weapons during the building crisis
or after it fully blossoms. In some cases, the weapons might be
more at risk if introduced into a nation near or in any stage of
crisis.
There are pros and cons with either DCA or TLAM/N. The
survivability of an airplane which must nearly over-fly the target
in today's air warfare environment is more problematic than it used
to be. On the other hand. TLAM/N is a sub-sonic missile that is
an easy target once detected. The DCA pilot can visually identify
his target, while the TLAM/N relies on the accuracy of pre-flight
programming. The DCA can be recalled up to the release point.
(This may not be 100 percent reliable considering the pilot is flying
low and fast and avoiding trouble many miles from the nearest
ground transmitter and probably has no line of sight to it, but
depending on the presence of AWACs aircraft, it may be an
improving chance.) The TLAM/N is unrecallable after launch on
flights that may be in excess of two hours. The targets for
TLAM/N must be on the fire control disks when the submarine
dives on leaving port, while the DCA target can be selected and
planned shortly before take-off. The DCA strike may be more
recognizable because of the number of supporting aircraft that will
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probably be used.
So the answer. on balance, is that the TLAM/N is very evenly
matched with the only other U.S. tactical nuclear weapon system.
The numbers are definitely with the DCA, but the global flexibility
with the TLAM/N. With the START II treaty moving toward a
non-strategic nuclear weapons ratio of 3500 Russian weapons to
less than 1000 U.S. weapons, there will be little political pressure
to further cut non-strategic numbers or missions until the Russians
do. It will be hard to envision how the administration spin doctors
will play this inequity. Numbers have never been a total defining
factor of balance, but perceptions are often viewed as, or become,
reality.
So what should be the Submarine Force position with respect to
TLAM/N? First, we should be hesitant to surrender any mission
to which we still are ideally suited and capable. As the numbers
of nuclear weapons continue to shrink and our arsenal continues to
age, the need for this system may well increase as both a nonstrategic asset and a backup to the failure of some strategic system.
We should always stay away from single points
failures by
allowing our country just one option, or our potential enemy
just one threat agaimt which he needs to defend. [Emphasis
added by Editor.] (Caspar Weinberger portrayed just such an
unfavorable scenario in his recent book, The Next War.)
Second, just as the Submarine Force has always done, make
sure this is not a paper capability. That is not to say. make it a
primary mission, but we should balance its importance against our
numerous other commitments and capabilities. As with all nuclear
systems, the goal is deterrence and not its use. But deterrence
requires a three pronged approach: capability, ability to
employ, and the will to employ. Lose one, and you have a
hollow threat, and comequently, no mission. [Emphasis added
by Editor.]
Third, make sure that there continues to be money in the budget
to maintain the technical viability of this system. As the Friedmans
wrote in their book, The Future of War, history is replete with
examples of weapon development, countermeasure development,
weapon improvement, countermeasure improvement, etc. Only
those intimately involved in TLAM/N management today know
where we are on that path, but we must not let the capabilities of
our conventional and nuclear delivery systems diverge.•
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REMOVAL OF DIE NUCI.EAR STRIKE OM10N FRQM
UNITED STATES A'JTACK SUBMARINES
by LT Michael Kostiuk, USN
Lieutenant Kostiuk's paper "WOn The Naval Submarine League
Essay ConJest while a student at the Submarine Officers Advanced
Course 97030. He is cu"ently Navigation Officer aboard USS
TENNESSEE (SSBN734)(Blue).
n FY 1999, the first Tomahawk Land Attack Missile Nuclear
(I'LAM-N) Portable Launching System {PLS) is scheduled to
be delivered to the United States Navy. This system consists
of a laptop computer which will connect into the submarine's
weapon control system and permit the shooting of a TLAM-N.
The TLAM-N PLS will enhance the nuclear capability of the attack
submarine fleet and provide additional jobs for project developers,
evaluators, and support personnel. Despite these positive aspects
of the TLAM-N PLS program, the United States Navy should
cancel this project and not retain a nuclear strike option on attack
submarines.
One positive aspect of the TLAM-N PLS development is that it
will strengthen the nuclear capability of the United States. With
350 missiles in the U.S. inventory, the TLAM-N PLS offers one
more way to shoot them and thus one more deterrent option .
.. During the 1980s the sea-launched cruise missile became known
as the 'fourth leg' of the triad to some strategic analysts. Given its
long range and the forward deployment of U.S. naval forces, it did
qualify as a strategic system. 111
Additionally, the development of the TLAM-N PLS provides
employment opportunities for many people. Personnel are needed
to research the requirements and incorporate security into the
system. Since commercial off-the-shelf (COTS) equipment will be
used, most of the technology for the TLAM-N PLS development
is already available. Integration of the various components into a
working system will be the most challenging task of this project.
Hence, using COTS equipment will save the government a

I

1

Flaherty, Ted. •united States Arsenal". 19 November 1996. Updated 2
January 1997. hJlp:ljwww.cdi.ore/issuca/oukcf&Udat&b•stu•nui:cs.html pages
16 and 17.

85

substantial amount of money on development and keep the overall
cost of the project down. Once the system is delivered to the
United States Navy, personnel will still be needed to maintain the
system and its associated missiles. In an era of the shrinking
defense budget, this funded project offers numerous employment
possibilities and a rare opportunity for some of the brightest minds
in the country to construct a planned operational system. In the
end, the United States Navy will receive a state-of-the-art launching
system using the newest technology.
Despite the favorable benefits of nuclear weapons on attack
submarines for additional nuclear strike capability and employment
opportunities associated with the 1LAM-N PLS project, the United
States does not need nuclear weapons on attack submarines. The
option of conducting nuclear strikes from attack submarines should
not be preserved.
One reason nuclear weapons on attack submarines is unnecessary is the effectiveness of the nuclear triad. The nuclear triad
consists of intercontinental ballistic missiles (ICBMs), ballistic
missile submarines (SSBNs), and heavy bombers (B-52 Stratofortress and B-2 Stealth). The ICBMs provide a rapid response in the
form of preemptive offensive strikes or quick reaction defensive
strikes. The SSBNs provide the most survivable asset of the
nuclear triad due to their ability to remain hidden in the depths of
the world's oceans. Under the START II Treaty, SSBNs will be
permitted to carry multiple independent reentry vehicles (MIRVed)
submarine launched ballistic missiles (SLBMs). This would allow
SSBNs to attack multiple targets with one missile. The B-52 and
B-2 provide precision attacking capability using long range nuclear
air launched cruise missiles (ALCMs). These heavy bombers can
also use short range missiles or gravity bombs to conduct precision
strikes. 2 Since the TLAM-N is similar to the ACLM, this attack
submarine mission provides overkill with respect to the nuclear
triad. As it currently exists, the nuclear triad adequately covers the
spectrum of nuclear strikes-quick reaction, multiple target, and
precision. Nuclear strike capability from attack submarines should
be dropped as it goes significantly above and beyond what is
necessary to protect the United States' interests.
Another reason the United States should remove the nuclear

2Aahcrty, Ted. •Likely START II Nuclear Anenab, 2oor. 22 November
1996. httn://www.cdior~iJsuc;s/nukcf&fiJiatpbase/1tartab .html page 1.
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strike ability from attack submarines is the START I and START
II treaties. The United States bas been deactivating and eliminating
systems covered by START I since it entered into force on S
December 1994.3 START I requires both the United States and
Russia to reduce weapons levels to 1600 strategic nuclear delivery
vehicles and 6000 accountable warheads." START n, once ratified
by both the United States and Russia, will call on both sides to
further ureduce its total deployed strategic nuclear warheads to
3000-3500.' By 2003, the proposed arsenal for the United States
resembles the table below.
UNITED srATES NUCLEAR ARSENAL UNDER
SfART U IN THE YEAR 2003'
Nuclear DelivU'1 ehiclts
Minuteman III
(ICBM)

v

Launchers

Warheads

soo

soo

336

1680

B-S2H

66

984

B-2A Stealth
Bomber

21

336

993

3500

Trident II D-S

CSLBM)

STRATEGIC
TOTAi

Notes
Silo bucd
24 mislilca carried on
140hioclau
24 bombers u1umcd
to carry 20 ALCM
each, 42 bomben
carrv 12 ALCM each
Carriea 16 bomb1

Umited by STAR.T
II

3John1on, Vaughn. •Point Paper on Strategic Anni Reduction Treaty
(START)". 26 November 1996.
http://wwwlafmc.»:PAtb .1f.miVorganj11tjon11HO-AfMC/XP/xp1/11tart.btm
4

"START I Entry into Force". 12 July 1995. Current u of 6 September
1996. hi&p:lfwww,acda, ggy/Cactsbee/wmdlnuclcarl•tartl la!arteif.htm

'The White HoUIC Office of the Prcu Secretary. •summary of Background
lnfonnation on START 11". 26 January 1996.
hUp://www.O<j1pa11.cgm/ftp{publpglicy/wbgusc/l996/jan/beQ12696.txt

6FJahcrty, "Likely START Il Nuclear Ancnab, 2003", page 1.
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-

TLAM-N
(SLCM)

350

Non atratce)c force.
Sea-launched cruise
mis1ilcs, not deployed, but could be
carried on 51 Los An""'lea aubman•~....

By the year 2003, the size of the TLAM-N inventory will be only
one-third the size of the ALCM inventory. Although not limited
by START Il, the previous table shows that TLAM-N inventory
accounts for 10 percent above the maximum number of warheads
allowed by START II. Once again, this shows that retaining
nuclear strike capability from attack submarines goes above and
beyond what is necessary to protect the United States' interests.
The Navy should support removing the TLAM-N from submarines.
Even with the removal of the TLAM-N from attack submarines,
enough nuclear weapons still exist to effectively deter nuclear war.
The accuracy of any missile is determined by the circular error
probable. Circular Error Probable (CEP) is the radius of a circle
in which 50 percent of the weapons launched will Jand. A smaller
radius reflects a more accurate weapon. The following table lists
CEPs for selected U.S. missiles.
CEP FOR SELECTED UNITED STATES NUCLEAR MISSILES7

MISSILE

CEP (in meters)

Trident D-S

90

ALCM

30

TLAM-N

80

The conclusion that can be drawn from the above table is that these
nuclear weapons have approximately the same accuracy. The
United States ability to place nuclear weapons accurately on target
does not diminish by the removal of the TLAM-N from attack
submarines.
Another justification for TLAM-N removal from the U.S.

7
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arsenal is that the United States bas had sufficient opportunity to
use the TI..AM-N as a non strategic weapon and has chosen not to
use it. During both Operation Desert Storm and Libyan bombing
raids, the United States resisted using the TLAM-N. Each time
conventional TLAM and conventional smart bombs successfully
accomplished the United State's mission with precision accuracy
and minimal loss of American lives.
Finally, TLAM-N PLS development costs budget dollars that
could be better spent in other areas of the military. In September
1991, President George Bush recalled all non-SLBM sea-based
nuclear weapons. Thus, 350 nuclear SLCM were put into storage
and currently remain in storage.' In the post Cold War world
where nuclear weapon inventory reduction by both the United
States and Russia is desired, to develop a system to launch weapons
which are not deployed and have not been deployed for six years
is fiscally irresponsible and against United States ideals.
In addition (to START Il), the Presidents (President Clinton
and President Yeltsin) directed their experts to intensify their
discussion of concrete steps to adapt further the nuclear
forces, doctrines and operational practices on both sides to
the post Cold War world and the current spirit of partnership
between the United States and Russia. This could include
the possibility, after ratification of START Il, of further
reductions of and limitations on remaining nuclear forces. 9
The TI..AM-N PLS and nuclear weapons onboard attack submarines
are diverting precious budget dollars from other defense programs.
The United States is weakening its force by developing and
maintaining an aspect of its defense that with the exception of
practice launches may never be employed. Even if nuclear war did
break out in the world, the current nuclear triad can adequately
cover the entire spectrum of nuclear strikes. With the current
Submarine Force having to do more with less, it would be prudent
to give the submarine program this saved money and permit them

8Aabcrty, "United States Arsenal", pages 17 and 18.
9

"START I Entry into Force•, page 2.
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to defend United States interests with the best practical assets
available. The money saved by cutting this program and these
weapons from our arsenal could be better spent on upgrading some
other aspect of submarine warfare. For example, improving
submarine fire control systems using COTS equipment to shoot
TLAM conventional weapons would move submarine technology
from the 1980s to the cutting edge. The world saw the effectiveness of the conventional TLAM in the Gulf War and the United
States has demonstrated the willingness to use this weapon. The
U.S. should put money into systems which will be utilized instead
of a TLAM-N PLS that may forever remain on the shelf.
Thus, due to treaties, developmental costs, and non use, the
United States should cancel the TLAM-N PLS project and
eliminate nuclear weapon capability from United States attack
submarines. The START I and START II Treaties limit the
amount and type of nuclear weapons both the United States and
Russia can possess. To try and develop a new system to maintain
additional nuclear capability in a post Cold War environment of
cooperation between many of the world's most powerful nations
would be a waste of resources, both time and money. Special
interests must be put aside. Although some may think the development of the TLAM-N PLS is vital to the survival of the United
States in the Nuclear Age, the reality is that there are sufficient
number and variety of nuclear weapons to accomplish any desired
task. Now is the time for the United States Navy and its Submarine Force to do what is right by advocating the cancellation of the
TLAM-N PLS and the removal of nuclear weapons from attack
submarines.•
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THE ROLE OF NUCLEAR SEA-LAUNCHED
CRUISE MISgJ.F,$ IN THE rosr cow WAR STRATEGY
by LCDR David R. DiOrio, USN
USSTRATCOM
t the March 1997 Helsinki Summit, Presidents Clinton and
Yeltsin agreed that they would, as issues separate from
START m negotiations, explore measures for the possible
reduction of tactical nuclear systems and nuclear sea-launched
cruise missiles (SLCMs-synonymous with nuclear version of the
Tomahawk cruise missile TLAM/N). Despite the Russians'
publicly heralded increasing reliance on tactical nuclear weapons,
their historical attempts to limit United States SLCMs indicate that
these discussions will go forward. The United States must now
decide if we want nuclear SLCMs brought under arms control
agreements, and if so, the types of limitations we will accept. The
forthcoming negotiations must take into account not just nuclear
SLCMs, but the total nuclear force package and the effect that
nuclear SLCM limits will have in both warfighting and poJitical
arenas.
Should we place limits on or ban nuclear SLCMs? The answer
will depend on how we answer two further question: What do we
hope to gain by doing so; and what abilities or capabilities are we
negotiating away to achieve that gain? This question must be
addressed from a strategy and policy approach, not driven by
programmatic or fiscal constraints. There are those who argue that
the nuclear SLCM capability competes with the Navy's other
primary missions; that the weapon is obsolete and requires
upgrade; that the capability takes too long to generate and that
alternate systems do the job better; and that the planning is labor
intensive and non-responsive. It is true that the fiscal support for
the program has not kept pace with the true deterrent power that
the weapon possesses. But, to these critics, I submit that the true
issue lies in the increased risk of aggression abroad with the loss
of the nuclear SLCM deterrent power, not in the modest financial
gains from eliminating our nuclear SLCM capability.

A

History
In 1991, President Bush removed all non-strategic nuclear
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weapons from naval ships as part of a broader effort to reduce the
nuclear stockpile and lessen reliance on tactical nuclear weapons
(the ability to regenerate nuclear armed attack submarines has been
retained). Additionally, in compromising to a Russian attempt to
ban long range nuclear SLCMs during the 1991 START I negotiations, the United States agreed to limit the inventory of nuclear
SLCMs, agreed to place no more than one warhead on a nuclear
SLCM, and agreed to provide Russia with information concerning
nuclear SLCM deployment. Since 1991, the United States and
NATO have significantly reduced their non-strategic nuclear
weapons. Additionally, the United States has declared annually
since 1992 that no nuclear SLCMs are deployed.
Russia responded with similar pledges, and while they have
removed nuclear SLCMs from submarines, funding shortfalls and
a focus on dismantling strategic systems have prevented them from
fulfilling reduction pledges. The deterioration of Russia's conventional military and increasing reliance on nuclear weapons makes
it unlikely that those pledges will be carried out in the near future.
Maintaining a large non-strategic stockpile, exempt from arms
control initiatives, provides the Russians with a high level of
security comfort as they dismantle their heavier strategic assets and
move to a more mobile and agile nuclear force structure.
What js at Stake?-FJexible Deterrence

Our only remaining nuclear SLCM, the submarine launched
TLAM/N is a credible nuclear option available to regional CINCs.
As the United States faces the fiscal reality of a smaller military
force structure with fewer forward deployed forces, the ability to
perform our primary task, to deter conflict, becomes increasingly
more difficult. How do we deter the North Koreans from relieving
their country's blight by invading the South with the use of
weapons of mass destruction? How do we deter a headline hungry
terrorist group from bombing the World Trade Center? How do
we deter the Russians from deploying a submarine, capable of
launching of non-strategic nuclear weapons, to the eastern seaboard
of the U.S.? A well executed employment strategy of the TLAM/N could play an important role in such an adversary's decision
calculus.
Deterrence in a crisis involves expressing our national commit94

ment to thwart aggression by enhancing U.S. warfighting capability
in the theater. Deterrence is based on fear and perception, so that
the potential adversary will calculate the likelihood of success as so
uncertain and risks so excessive that there is no incentive for
attack. A covert submarine, lurking in the backyard of an
adversarial country, ready to launch a nuclear weapon at a
moment's notice, is a big stick that weighs heavily in the minds of
those who consider the consequences of using military force for
political ends. It is a flexible deterrent against a myriad of threats
and a powerful political tool to convince an adversary that seeking
a military solution would be futile. Submarines are non-provocative until the right moment when informing the aggressor of their
presence makes a potent political statement. This option poses
little risk to our operating forces and does not require foreign
basing or over-flight permission to support a strike. This is a
significant advantage over dual capable aircraft or continental based
bombers. To unilaterally squander the capability without advancing our own national security objectives would be a travesty. We
must carefully consider the lost deterrence value before we abolish
or trade it away. Who are the potential adversaries in the next
decade and what is the negotiating power necessary for START VII
or VIll? Force structure decisions must be farsighted, not for
small gains today, but for long term stability and security.
It is true that nuclear SLCMs are somewhat destabilizing, but
it is from their uncertainty and utility that they derive a deterrent
power and if the opportunity presents itself, a negotiation power.
These compact and mobile devices have identical conventional
counterparts so they are difficult to locate and account for, difficult
to find when forward deployed, and an insurmountable challenge
to counter after launch. They are considered to be more a
proportional response than the use of a heavier strategic asset.
Russia understands the deterrent power of a nuclear SLCM poised
in their backyard because, as human nature dictates, they fear the
unknown and they have no defense against such an unlocatable
threat. As a result, they urge us to bring it to the negotiation
tables. But just as any shrewd businessman proceeds with caution
when negotiating a contract, our arms control teams must understand the pitfalls associated with the process.
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Proceed with Caution-Aam Negotiation Pitfalls
The removal of nuclear SLCMs from both the United States and
Russian arsenals would enhance strategic stability and may provide
the United States negotiating leverage to achieve objectives in
transparency of, and limitations on, non-strategic nuclear forces.
It is in our national interest to limit or abolish nuclear systems that
are, or could be, arrayed against us. Since the ratification of the
Non-Proliferation Treaty in 1968, it has been national policy to
proceed to the eventual goal of eliminating all nuclear weapons
provided the specific international preconditions are met. As the
strategic nuclear arsenal is reduced with ongoing arms control
initiatives, the nuclear SLCM force becomes a more important
player in the world nuclear chess game. Negotiations, however,
must be carefully crafted to ensure that this initiative does not come
at the cost of limitations on our conventional warfighting capabilities.
The United States has developed far more mission applications
for their cruise missiles than has Russia. Where the U.S. Navy has
rolled SLCM strategy and tactics into almost all operational
deployments, Russia seems to view their land attack SLCMs as
little more than a hedging device in arms control negotiations.
Russia is concerned that highly accurate U.S. conventional SLCMs
could be used in a strategic role to attack command and control
centers and other vital installations. They may attempt to group
and place limits on all (nuclear and non-nuclear) long range
SLCMs. This is a pitfall we must avoid. With the proliferation of
conventional technology throughout the globe, bilateral conventional SLCM limitations lessens our security posture and makes us
vulnerable to the rest of the world.
The Russians may tie nuclear SLCM negotiations directly to
U.S. submarine operations. These operations have always been a
great concern for the Russians and they have often linked the issue
to a variety of negotiation initiatives. We anticipate that they will
continue to want to trade operating areas for weapon options.
They may attempt to assuage concerns about short range nuclear
SLCMs by proposing submarine exclusion zones along each
nation's coast where the other nation would not be allowed to
operate. Any such zones would be unacceptable because such
restrictions would contradict our stalwart support of worldwide
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freedom of navigation.
Preventing the Russians from linking the TLAM/N to conventional warfigbting capabilities will be a challenge, but perhaps not
nearly the challenge of verifying nuclear SLCM limitation agreements. Our arms control teams know about removing warheads
from strategic missiles and destroying launchers, but they know
little about Russian stockpile management or warhead reversibility.
How will we verify the process without being overly intrusive?
There are no observable differences between a nuclear and
conventional cruise missile variant. The best course of action may
be to verify that the shipboard launch capability no longer exists,
through the absence of training and the removal of systems. Of
course a total ban of nuclear SLCMs is much easier to verify than
any limitation agreement. In any case, initiatives that increase
Russian stockpile tramparency as a part of nuclear SLCM negotiations would enhance our confidence and trust and perhaps reduce
the probability of unauthorized use or theft of Russian non-strategic
nuclear forces.

Wbere Do We Go From Here?
The nuclear SLCM provides the theater CINC with a credible
nuclear deterrent capability that must not be squandered. The
disposition of the 11..AM/N belongs on the arms control negotiation
table, not on the domestic agenda for those seeking a source of
revenue for under-funded programs. The capability must be
preserved as a ready to use flexible deterrent in case of regional
crisis and as a bargaining chip for future arms control negotiations.
Although these negotiations have associated pitfalls, there is great
potential to enhance our national security at the expense of this
capability. If we can significantly reduce the nuclear threat arrayed
against us, like the formidable Russian non-strategic arsenal, by
negotiating to limit or remove a capability for which we have other
contingencies-we have won. If we unilaterally dissolve an
important deterrent force and powerrul negotiating hedge
without a proportional gain in national security-we have lost.
[Emphasis added by E4itor.•
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REMEMBERING VADM CHARI.ES A. WCKWQQD, JR.
by Daniel A. Curran

Daniel .A. Cu"an is a fo~r submarine officer, an aJtorney, a
retired electronics industry executive, and is now a senior research
fellow at the Marine Policy Center, Woods Hole Oceanographic
Institution.
The nation was stunned on January 24, 1943. The Sunday New
York Times front page reported: 1

SUBMARINE CHIEF MISSING ON PLANE-ADMIRAL ENGUSH
IS .AMONG JO N.AVY OFFICERS, 9 IN CREW, ON CRAFT
AsmAY IN PAOFIC.
Special to the New York Thnes:
Washington, January 23-Rear Admiral Robert H. English,
Commander ofthe Pacific Fleet's Submarine Force, 55 year
old hero of submarine patrol duty in the first World War,
was one of nineteen men on the plane still missing on its
flight from Pearl Harbor to San Francisco, the Navy
disclosed today.
A month later, Charles A. Lockwood, Jr. assumed command of
the Submarine Force Pacific. In the coming years, Lockwood, an
experienced submariner, would direct operations against the vital
sea lanes of the Japanese home islands. More than 50 years have
passed since the success of the American submariners and the end
of World War Two. Perhaps it is time to look back on the life of
Lockwood, the director of these operations, called 11 Uncle Charles"
by his men. Operation Barney, the foray through the mine-infested
entrance to the Sea of Japan by nine U.S. submarines, detailed
here, is an example of Lockwood's persistence and dedication to
his men and their high regard for him.
Lockwood, a 1912 graduate of the Naval Academy, served in
submarines early in his career. He had nine submarine commands
in the period 1914 to 1928, including UC-97, an ex-German
submarine that he returned to the United States across the Atlantic

1

New York Tunes, January 24, 1943, p. l, col. 7.
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for a war bond tour of the Great Lakes after World War One.2
Unlike Bob English, whom Lockwood followed in several other
assignments, Lockwood missed combat action in the first World
War. In 1933 and 1934, Lockwood served as head of the Seamanship Department at the Naval Academy. Bill Germershausen, who
served under COMSUBPAC in the Pacific, writes about Lockwood
at the Naval Academy:3
"...I have some very fond memories of that great sailor.

My earliest recollection of him goes back to my days at the
Naval Academy when I was a midshipman and he was head
of the Department of Seamanship and Navigation. He was
a commander (then)...he ran an excellent department and I
enjoyed that part of the course.•
Shortly before the entry of the United States in World War
Two, Lockwood was the naval attacM in London. There he
learned first hand about British submarine warfare and some of the
shortcomings of the German U-boat operations. These lessons,
especially the early abandonment of the magnetic torpedo exploders
by both the Royal and German navies and the overuse of radio
communications by German submarines,4 would be carried forth in
his Pacific command.
At the beginning of World War Two, Rear Admiral Thomas
Withers commanded the north and central Pacific submarines from
Pearl Harbor. The south and southwest Pacific areas were covered
by Captain John Wilkes out of the Fremantle base near Perth,
Australia, and Captain James Fife in Darwin, Australia. Later, in
the swnmer of 1942, Captain Ralph Christie, with a number of old
2

Biographical sketch dated March 22, 1957, Naval Historical Center.
Lockwood commanded submarines: A·2, B-1, Finl Submarine Division, Asiatic
Flcct, G·l, N-S, UC-97, R·2S and V-3 before the World War II usignments.

3wJ. Gcrmcnhausen, Captain, USN (Rct.), lc:Ucr to D.A. Curran, dated 28
January 1993. Captain Germershausen commanded SPADEFISH during
Optralion Barney.
4

Lockwood unlilce Doenitz, the German U-boat commander, never believed
the naval codes were unbreakable. Lockwood minimized all radio communications from his submarines until they were off patrol 1talus.
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S-boats, set up a base in Brisbane. Christie was soon sent to the
Newport, Rhode Island Torpedo Station. In May 1942, Bob
English relieved Withers, who went to Portsmouth Naval Shipyard
to direct the submarine building program. Also in May, Lockwood
relieved Wilkes and pinned on his admiral's stars a short time
later. 5
Lockwood, in Australia, was saddened by the death of English
and his staff, all experienced submariners. He immediately wrote
a personal note to his former submarine boss, Vice Admiral R.S.
Edwards, Chief of Staff to Admiral King. 6
"If it is true (that the plane is lost) I hope no one thinks
of sending me to Pearl Harbor. By all means let someone
else have Pearl Harbor."
Lockwood's message passed his own order to Hawaii. Lockwood left Australia, relieved by the recently promoted Rear
Admiral Ralph Christie. Christie returned from Newport, where
he worked to resolve the Mk 14 torpedo exploder problems.
During the first year of the war, 1942, United States submarines
fought bravely against an aggressive enemy. The Asiatic submarine bases, along with most of the supplies and spare parts, were
lost with the Philippines. Intelligence was scant and, of great
distress to the Submarine Force, many of the torpedoes were duds. 7
In the second year of the war. the Submarine Force was now
working out its technical, logistical, and organizational problems.
Lockwood assumed the Pacific: command in February 1943,
with a series of tough challenges. Not least were the troubles and
frustration with the exploders in the Mk 14 torpedoes, the submarine's principal weapon. Harry Hull, SUBPAC's torpedo and

5

Samucl E. Morison, History a/US Naval Operations in World War II, vol.
4, (Little Brown and Company, Boat.on, 1959), p. 199.
6

Charlcs A. Lockwood, Jr., Sink Em AU, (E.P. Dutton&. Co., Inc., New
York, 1951), p. 67.
7

Morison, 1959,op. cu.p. 188.
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gunnery officer remembers the torpedo problems:•
"Admiral Lockwood had some very firm views but he
was always willing to talk to people about them. Admiral
Christie was involved in the testing of the magnetic exploders (in Newport) and he knew they bad been thoroughly
tested and made to work. He insisted on keeping them
active in his area (Australia). Admiral Lockwood came to
the decision that there were more problems with them than
we need have and so he bad them inactivated. Admiral
Lockwood was probably right on this. Christie eventually
determined that the production engineering bad not been
done properly by the Newport station and the manufactured
torpedoes were faulty."
Hull recalls Lockwood's personal involvement and aggressiveness:9
"He was...very aggressive with the Mk 27 torpedo (Cutie)
which was really brought out as a defensive weapon. The
idea was that the Mk 27...wouJd run out of the (torpedo) tube
quite silently, and the concept was if you were going to be
depth charged, you would do your best to get the destroyer
or whatever on your stem and pull the wire and that Mk 27
wouJd swim out of the (after) tube, go up and polish off the
guy who was bothering you.
"Admiral Lockwood said, 1 Well, that's fine. Why don't
we also challenge the destroyers and go hunting them with
the Mk 27 and let it swim out the bow tubes and go after the
destroyer's screws?' I can't give you the statistics on that
but we did, of course, carry out his instructions. I think
several successful attacks were made in which the use of the
Mk 27 torpedo was very definitely offensive and aggressive

'Hull, Harry, RADM, USN (Rct.), oral history recorded by D.A. Curran,
November 1992. Admiral Hull commanded THRESHER early in the war.
9

1bid., Hull.
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rather than defensive after depth charging had begun. 1110
One of Lockwood's most perplexing problems, later in the war,
was operational, not technical. The Japanese merchant fleet
operated safely between the Asian mainland and the home islands
in the Sea of Japan, u where her essential raw materials and food
passed as smoothly as they had before the war. Minefields
protected both entrances to the Sea of Japan. The loss of Mush
Morton and WAHOO in 1943, exploring the outer edges of these
minefields, was a bitter loss to Lockwood. With his personal push,
the Admiral encouraged and supported the scientists and engineers
to perfect a mine-detecting sonar, called FM (frequency modulated)
sonar, designated the QLA. The sailors called it "Hell's Bells" for
the sound the return echo made when it detected the deadly
weapon.
Operation Barney was conceived and emerged as a bold plan.
Lockwood would send nine submarines, he called the "Hellcats",
with the new sonar, into the Sea of Japan, through the minefields
in the Tsushima Strait, 12 to the south of the main Japanese islands.
The admiral assigned William (Barney) Sieglaff to plan the
operation, hence the name Operation Barney, while he, Lockwood,
concentrated on the mine-detecting sonar. The operation was a
qualified success, however, one submarine, BONEFISH, was lost
(but not to mines). After 15 days of destruction and general hell10

Sce: F.J. Milford, "Part Pour, WWII Development of Homing Torpedoes,
Rrnew, April 1997, p. 76. In the article Milford reports
"One hundred and six Mk 27 acoustic torpedoes wc:re fucd agaimt enemy escorts.
Thirty lhrcc hits sank 24 ships and damaged nine others." According to John D.
Aldcn, COR, USN(Rct)., both in a lcU.cr to D.A. Curran, dated 17 July 1997, and
in a lcUcrtc the: Editor, Submarine Review, July 1997, p. 139, the numbers cited
arc probably wartime usesamcntl that cannot be verified by Japanese: records.
Alden added that few of the victims, mostly small craft, have been identified since
the war.
19~1946•• Sllbmarine
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Tuc Sea of Japan between the Japancac main islandl, Korc:a and Ruuia, is
not to be confused with the Japanese: Inland Sea which is the body of waler
situated between the Japanese main islands of Kyushu, Honshu, and Shikoku.

7The Tsushima Strait ia the body of water separating the Korean peninsula
from the main Japanese ialand of Kyushu. Taushima Island sill midway in the
strait and crcatca an cast and west channel into the Sea of Japan.
1
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raising, 28 Japanese ships, totaling 70,000 tons, were sunk before
the remaining eight American submarines escaped through
LaPerouse Strait, 13 north of the main islands.
Later, with Colonel Hans Christian Adamson, Lockwood wrote
a series ofboolcs. This included Hellcats of the Sea in 1955. This
book, the story of Operation Barney, was made into a movie
starring the future president, Ronald Reagan, and first lady, Nancy
Davis.
Art Roshon, from the University of California, Division of War
Research Laboratory, worked on the QLA sonar for the mission. 14
"...those Hellcat skippers were a terrific bunch, and the
enthusiasm {obsession) of the Admiral certainly was reflected by thern...I can tell you that when the Hellcats headed
for their unusual patrol, each of us in the group 'sweated it
out' until we were informed that the operation bad been
successful. Admiral Lockwood did the same...•
E. (Steiny) Steinmetz, who commanded one of the Hellcats,
writes: 15
"When we stopped at Guam to top off, we remained for
several days at sea training with a company tech aboard.
Like all new equipment, QLA had to be debugged. Considerable adjusting and tuning plus instruction in maintenance
was involved. The problems were solved and it worked.
"Uncle Charlie personally asked me if I was satisfied and
would I have any qual~ about trying it out during a special
mission designed to locate the limits of the Tsushima Strait
minefields. I told him no (qualms).

3ntc LaPerouse Strait separates the island of Hokkaido from the lower half
of Sakhalin bland, then part of Japan.
1

14

Arthur Roshon, lcUcr to Richard Boyle, dated S August 1993. Mr. Roshon
was a member of the University of California, War Research Laboratory (later
NEL, San Diego) working on the QLA mine hunting sonar.
15

E.H. Steinmetz, Captain, USN(Rct.), letter to D.A. Curran, dated 29
January 1993. Captain Steinmetz commanded CREVALLE during Opera&n
Barney.
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•As we prepared for the Sea of Japan patrol, Admiral
Lockwood rode all the subs involved when we conducted
our practice against the dummy minefields...He was a morale
builder.
"During this period...he met with the Hellcat skippers.
He admitted sending us into the Sea of Japan was almost an
obsession with him. He told us of the opposition to it but
that Admiral Nimitz agreed with him to conduct the opera·
tion but he definitely could not go on it. He (Lockwood)
said the only decoration he coveted was the Submarine
Combat Pin-fairly earned. We believed in him, I know of
no skipper who felt reluctant (to go on the operation). I felt
that if he was convinced that QLA would get us through the
minefields, then so be it-let•s go.•

Bill Germershausen, commander of SPADEFISH, also remembers:16

•10 1945, when I was CO of SPADEFISH, we were in
Guam training for the Sea of Japan operation. Lockwood
came aboard and personally trained our FM sonar operator
in its use in detecting mines. This is a good example of his
personal involvement in the boats. The crew held him in
high regard."

Neal Pike was the chief electronics technician in SPADEFISH.
He remembers how the QLA was originally designed as an
alternative to the single frequency sonar to be used for target
ranging. Pike writes:17
"...Further tests revealed that (the FM sonar) was detectable at long distances on the standard equipment. The
decision was made not to use the new equipment in the war
zone. In came Admiral Lockwood with the idea to use this
equipment as mine detectors. The (University of California.
16Genncnhauscn, 1993, op. cil.
17

Neal Pikc, lcu.c:rto D.A. Curran, dated 12 February 1993. Chief Pike rode
SPADEFISH during Optralion Barney.
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Division of War Research) laboratory ran tests and determined that the new equipment could, indeed, detect mines
very effectively. Admiral Lockwood made the decision to
equip a number of boats...for the express purpose of sending
U.S. submarines into the Sea of Japan...(where) commerce
was proceeding...almost normally. A little over a year was
spent equipping and training other boats to use this new
equipment for mine detection.
•...Admiral Lockwood apparently considered me to be a
technical expert on the QLA sonar. A number of times he
took me with him in his plane to the other boats having
problems with the QLA sonar. Each time we got the
equipment in operation and Admiral Lockwood was gratified
that he and his submariners were able to solve some of the
problems with the then state-of-the-art equipment so it could
be used to its fullest capacity.
•As a result of Admiral Lockwood's vision and personal
dedication to preparing for the operation, SEADOG,
CREVALLE, and SPADEFISH, the first of the nine
Hellcats, traveised the Tsushima Strait, submerged, dodging
tethered mines with the use of the new sound gear to detect
and avoid the mines as we encountered them. On June 4,
1945 at 2054 Japan time, the three boats...entered the Sea of
Japan to be the first U.S. submarines to enter that body of
water since 1943 and the first through the Tsushima
Strait..The Sea of Japan was closed to normal commerce for
the short remainder of the war. Admiral Lockwood had
defeated the Japanese Navy in its own private sanctuary."

Operation Barney took place six weeks before the first atomic
bomb was dropped on Hiroshima. Immediately after VJ (Victory
over Japan) Day, Lockwood and his submariner staff met to discuss
the lessons of the war and the submarine of the future. Harry Hull
recalls the meeting:••
"At the end of the war, After VJ Day, Admiral Lockwood said to all of us on the staff, 'Everybody take a week
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or ten days off and go out and relax and get your vigor back,
and then come back and let's sit down and write out the
lessons of this war so we don't have to learn them all over
again.' ...the immediate concept of the nuclear bombing was,
'All right, let's harness this for propulsion and let's have a
true submersible instead of this slightly maneuverable mine',
which the diesel submarine was. This, I'm sure, was beaded
for being our principal recommendation.
•we all worked up our recommendations and we had a
big meeting, at which Admiral Lockwood presided. When
it all got through, Pete Yarborough, the submarine captain
doctor on Lockwood's staff, said, 'Admiral, may I say
something!' and the Admiral said, 'Of course,' and Pete
Yarborough said more or less something along these lines.
He said, 'In this war, you have tested the human machine to
the utmost. ..the temperature, humidity, carbon dioxide
content, oxygen content, all the rest of these things, simply
the atmosphere in which you live in a submerged submarine
is pretty awful and, with the primitive means that we had of
trying to control the atmosphere, we didn't give our people
the best conditions to work under...Now, if you are proposing to build a true submersible and send it out for a sixty
day submerged patrol, the first thing you have got to do is
make the ship habitable and then you have got to consider
how you are going to occupy and house your crew for those
sixty days. Every man has got to have a bunk, he's got to
have some private space to himself and you have got to have
things for him to do besides get in his bunk when his watch
is over.'
"...You can thank Pete Yarborough for making this
statement at the end of the general staff briefing with
Admiral Lockwood and Admiral Lockwood's enthusiastic
endorsement of it ...•
After the war, Lockwood was assigned as Inspector General of
the Navy. Germershausen recalls:l'
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"When the war ended, 'Uncle Charlie' was transferred to
Washington...he bad no stomach for this job and he and his
friend Rear Admiral C.W. Styer retired (in 1947) to Monte
Sereno (California) where they bad neighboring homes. He
settled down to write books on his naval experiences. My
wife and I were entertained at this estate, 1\.vin Dolphins a
number of times...•
After a distinguished naval career, he embarked on a writing
career. The first book was Sjnk Em All in 1951. Later, with
Colonel Adamson, he wrote a series of best sellers on submarines
and World War Two. In the year of bis death. 1967, he published
his biography and a book on the Battle of the Philippine Sea.
Lockwood is buried in Golden Gate Cemetery in San Bruno,
California, a short distance from the grave of his life-long friend
and former commander, Chester W. Nimitz.
His books are not his final tribute. USS LOCKWOOD (DE,
later FF, 1064) was launched in 1967. Co-sponsors were the
Admiral's widow, Phyllis, and his daughter, Mrs. Iohn Canty. In
1970, the Naval War College in Newport, Rhode Island established
the Charles A. Lockwood, Ir. Military Chair of Submarine
Warfare. The Naval Submarine League honors the Admiral with
the Charles A. Lockwood Award for Professional Excellence.
Three awards are presented annually-to an officer, a chief petty
officer and to an enlisted rating E~ or below.
Aggressive, technically competent, persistent, as loyal to his
men as they were to him, student of the past and prophet of future
submarine operations, are all hallmarks of Charles A. Lockwood,
Jr., a brilliant naval officer and one of the most successful
submarine commanders of all time.•

107

A LDTLE KNOWN ATOMIC BOMB TES'[
by CAPT Bing Gillette, USN(Rtt.)

T

he scandalous story of poor submarine torpedo performance
during the early years of WWII is well known among the
trade. The primary cause of the delay in identifying the
various torpedo design failures was the lack of warshot all-up
testing against realistic targets. Consequently, during the post war
period, steps were taken to ensure that operational testing of
stockpiled warshot torpedoes against realistic targets was accomplished.
I served a tour of duty in the Bureau of Ordnance in the
Underwater Missile Division (l'orpedo), during this period and was
party to several innovations that proved very helpful in improving
the new test programs. One procedure I introduced which proved
to be very effective, was to request the Director of the organization
which had design control of the particular weapon, to ride the
firing vessel along with me during the all-up warshot tests. Most
of the Directors were very much in favor of this procedure, and
joined in with great enthusiasm.
One such firing exercise involved the nuclear warhead of the
Mk 45 torpedo. The exercise was conducted in the Eniwetok Atoll
lagoon in the Pacific. The test was an underwater static test of the
atomic warhead, which was the same warhead to be used in a
nuclear mine. The warhead was suspended at about 100 feet below
the surface in the middle of the lagoon. Various ships were
stationed in concentric circles at various distances from ground
zero. The nearest ship to ground zero was a manned SSK, one of
the three smaller submarines built from the keel up. Initially, the
SSK was to take station between two barges that supported wire
cables under the SSK to enable quick salvage in case of a catastrophe. This concept was quickly changed, as it was believed that the
submarine would probably be more wlnerable to damage from the
cable barge assembly than from the blast effort.
Accompanying me on board the SSK was Dr. Joseph
Henderson, Director of the Applied Physics Laboratory (APL) at
the University of Washington. At that time the Lab had design
cognizance of the Mic: 45. The Laboratory was basically supported
by the Navy similar to the status of the APL at Johns Hopkins
University, which was engaged in the missile programs. Several
108

fortuitous circumstances arose in conjunction with the test that may
have prevented a catastrophe from occurring.
Dr. Henderson and I flew out to Eniwetok and took up residence in a Quonset hut where we met a friend of Dr. Henderson's,
Dr. Art Foch, the director of a nuclear effects laboratory, and
senior scientist of the test. We all socialized at the small Quonset
Hut club adjacent to our own hut. The first important event to
occur was a delay of a day in the firing schedule, due to instrumental problems in the target area. This delay permitted another social
evening with the good doctors. During this session at the bar, I
noticed Dr. Foch doing what I thought w~ some doodling on a bar
napkin. As he pointed to the napkin, he said that he thought we
may have a problem related to the parabolic curve of the shoreline
of the atoll, and that the SSK position at 5000 yards is pretty close
to the focal point of the parabola. which could focus the blast. He
indicated that maybe the position of the SSK should be moved out
to 10,000 yards. Dr. Joe and I thought that made good sense, and
we all agreed to the change.
On the day of the shot. the SSK was at periscope depth at
10,000 yards from Ground Zero. Dr. Joe bad brought along a
small pocket type battery operated tape recorder. We established
ourselves in the small wardroom cheek-by-jowl next to the control
room, where the CO, using the periscope, gave a running progress
commentary that was keyed into the countdown on the PA system.
Finally, the shot went off and all that could be heard was the roar
of the blast. I heard many close aboard depth charge blasts during
WWII, but this blast dwarfed them all. The SSK was moved
bodily up and down. The saturated noise of the blast was gradually
replaced by the saturated high frequency tone which lasted several
seconds. These results really got our attention. All power and
lights were Jost, all circuit breakers were opened and an eerie
silence prevailed in a pitch black environment. A short period
followed during which all hands. including the two of us, were
thinking about the Pearly Gates. However, emergency lights were
brought on and the PA system came back. Orders to check for
leaks were not really needed but resulted in establishing that,
despite some controllable leaks, the SSK was still seaworthy but in
danger of broaching rather than sinking. All of the test instruments
had been knocked out. Dr. Joe's small tape recorder made the only
record of the blast, a copy of which I still have.
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After surfacing and analyzing the condition of the SSK, we
came to the conclusion that it was operational but not fit for
combat. All the gyros, the radar, sonar equipment and fire control
system were down. Also, there was a problem with the radio
transmitter. It took several days to bring the equipment back on
line, particularly the gyro. The magnetic compass was one of the
few instruments that withstood the shock.
As an epilogue, Dr. Joe, Dr. Foch and I met at the bar after the
test. We came to the conclusion that if there had not been a day's
delay that permitted a scientific analysis to take place on a bar
napkin, Dr. Joe and I might well have heard the Pearly Gates
clanging behind us.•

INMEMORJUM
CDR Howard A. Hill, USN(Ret.)
LCDR Alfred D. Holland, Sr., USN(Ret.)
LCDR James Johnson, USN(Ret.)
CAPT John C. McMacken, USN

110

REUNION FOR CREYAU.E'S WQMEN AND CHll.DBEN
by CAPT William J. Ruhe, USN(Ret.)

he CREVALLE reunion at the SubVets of WWII annual
reunion in Las Vegas in October was a very special affair.
Twelve of the refugees from Negros Island in the PhiJippines that were carried by CREVALLE to Darwin, Australia in
1944 were on hand-of the some 15 women and 24 children taken
aboard. They wanted to remeet 18 of the CREVALLE men who
they said "saved our lives". But barely!
The 12 passengers at the reunion consisted of nine of the
children who in 1944 ranged in age from two to eight years of age
and three of their mothers.
When the slim, gorgeous Nancy Real chose to sit on the lap of
Walt Mazzone to relive her days on CREVALLE as a four year
old, enamored with our piratical-looking Gunnery Officer, the
cameras snapped and the reunion bunch were electrified. Nancy
had cuddled on Mazzone's lap back in 1944 and lovingly stroked
Walt's black beard. Not only she, but other children had had a
crush on some crew member.
CREVALLE in May 1944 had closed the coast of Negros and
spotted the safety sign of two white squares (sheets side by side) on
the solid green jungle that rose from a sandy beach.
Promptly at six in the morning, 15 women and 24 children
emerged from the trees and were brought out to the surfaced
CREVALLE in bancas and rowboats.
"Soon after we came aboard", one of the mothers at the reunion
recalled, "the Japanese, having heard about American submarines
evacuating Americans and disloyal Philippinos from other islands,
began a sweep of Negros to take us prisoner, kill us or put us in
concentration camps. So we left our homes and went into the
jungle for a month and a half to stay ahead of the searching
Japanese. Then when the guerrilla leaders, who were keeping us
safely hidden, received a message from MacArthur's headquarters
that you wouJd pick us up, we headed for the beach where we were
to wait for your arrival."
Another wife, Mrs. Lindholm, directing her remarks to me,
continued: "I remember telling you, after several days of our trip
on CREVALLE, that 'the Japanese had for the past two years
incessantly claimed on the radio that the United States was a
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defeated country and shortly would sue for peace.' But now it's
evident to me that you submariners are so confident and self
assured about your ability to destroy the Japanese Navy, that the
U.S. can't be a beaten nation-and shortly will be victorious in this
war."
However, her confidence in CREVALLE being a war-winning
submarine, was soon badly strained.
With our precious cargo of little kids aboard, the skipper in a
macho mood, attacked a strongly escorted convoy-hoping to get
rid of the last four torpedoes stowed in the stem tubes. But the
attack proved to be a fiasco. I recalled this for the benefit of the
12 evacuee guests.
CREVALLE's periscope was spotted by an escorting plane and
bombed. Then a nearby Chidori destroyer caught CREVALLE as
she was going deep, with LO highly destructive depth charges. By
the time she got to 580 feet, well below her test depth of 412 feet,
her conning tower was flooded and her forward torpedo room had
water in it up to the waists of the stoical women who'd been
stationed there. The torpedo loading hatch had been blown open,
dumping tons of water on the women, while the hull forward of the
hatch had been dished in a good foot in depth.
As CREVALLE went to ultra silent running and crept along at
just enough speed to maintain a trim, it was hoped that detection by
passive sonar would be impossible despite the isothermal waters.
It seemed that she was temporarily safe, running below a 150 meter
depth setting on the depth charges and above the 200 meter setting.
Water was shifted from forward to aft by using air pressure to push
it along. The trim pump was too loud to be risked for use.
More random depth charges followed, but all were set too
shallow. And their explosions sounded far away. CREVALLE's
escape measures had done the trick. So the captain sent me
forward to see how the women and children had fared from the
vicious depth charge attack.
In the forward battery, all was in shambles. The children were
buried in the wardroom area by collapsed bulkheads as well as
books and other paraphernalia dumped from the overhead lockers.
Even the pots, kettles and dishes from the pantry were strewn on
top of the unholy mess.
Under this jumble of things were the children. So I shone my
flashlight's beam and the eyes followed its rays of light as the area

112

was probed.
I asked Billy Real, who was at the Las Vegas reunion, what he
thought when I discovered that all the kids seemed alive. He was
pleased to report: "I thought that this was just like biding from the
Japanese. But this time I felt we were really safe from harm when
you quietly asked: 'Are any of you injured?' At this, some other
little kid softly said: 'Shhhhhh.' It made me want to laugh out
loud. But I knew we had to keep completely quiet."
11
Then you whispered: 'I'll be back shortly and dig you out of
this rubble.• And that made those under the steel bulkhead feel
real safe."
The 12 women in the forward room were standing hip deep in
water-over the floor plates-their dresses whirling over the water
and their baggage in wicker baskets floating slowly over the water
that was in the torpedo room. There was no crying, hysteria or
pent up anger evident. The women were fatalistic about what was
happening. To them it was just another part of the ongoing
war-but in a little understood environment, 580 feet down in the
depths of an ocean.
I asked Mrs. Real who was at the Las Vegas reunion along with
four of her children, what she thought about while quietly standing
with water up to her waist. She said: 111 didn't know bow deep the
submarine was or how critical was our situation. I thought that
'this sort of thing happened a lot in these submarines.• So I said a
prayer to God to keep us in safety. It was the only thing I could
do. Then I noticed your four torpedomen, standing in water almost
over their heads up by the torpedo tubes. They seemed so
unconcerned as I watched them, that I decided until they looked
worried, why should I be worried?"
After calling Doc Loos the pharmacist mate to patch up some
minor cuts on the passengers, I reported to the captain, who was in
the control room, that: •No one seems badly injured and in fact
they seem genuinely happy to be alive. And they're not mad at
us!"
Having pulled clear of the searching destroyers, CREVALLE
waited until dark and then surfaced. Her sonar held no contacts.
Four engines were then started up with two charging the batteries
and the other two hurrying CREVALLE to Australia.
Five days later, we arrived off the sea buoy that marked the
northern edge of the swept channel leading to Darwin. A large
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motor launch was waiting there to take our passengers to Darwin
where they'd be flown first to Perth and then on to the United
States. The skipper of the launch yelled over to us: "I've been
waiting here for three days. This morning I was told that 'you're
presumed to be lost.' Is everything OKI"
When all the passengers were assembled topside to be debarked
onto the launch, the captain had them all gather for a picture with
him standing in the center of the group-bis family. The camera
snapped. And then the captain reemphasized that none should ever
talk about their trip. "It might hazard the safety of other refugee
women and children being evacuated by submarines from other
islands."
"As we were being loaded on the launch", Mrs. Rosario
recalled, "some of us cried. Some wept for joy at arriving safely
and others for having to leave the fine men of CREVALLE
behind."
One of the wives blew a kiss back at the submariners who were
standing on the main deck, watching the motor launch as it headed
down the channel.
It was a sad and yet happy moment as we waved at the departing passengers.
There was a good deal of moisture in all of our eyes as the 12
refugees at the CREVALLE ramion recalled their escape on CREVALLE.•
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CDlll'OAATli HEAOQUART'EM
NOllTM STONIHaTON, Co-CTICUT

LE'ITERS
HMS TORBAY-Tony Miers in the CorCu Channel
2 September 1997

Conunander Compton-Hall's article (SUBMARINE REVIEW
July 1997) which includes HMS TORBAY's operations off Crete

on 4tb and CJ" July 1941, falls well below the author's usually high
standards, containing as it does both factual errors and malicious
gossip. Your readers should be assured that it would never have
been written, much less published, were Rear Admiral Sir Antony
Miers still alive.
Of greatest concern is the repeating of malicious gossip, first
raised by the writer Ludovic Kennedy some years after Tony
Miers' death. No TORBAY crew member, to my knowledge, ever
suggested that the action off Crete on the night in question included
such an atrocity. In addition, and of far greater importance,
neither did the Commander-in-Chief, Sir Andrew Cunningham, nor
the Admiralty Board either at the time of the incident or subsequently. As an appendix to this letter members may be interested
to read what the late Commander Paul Chapman (HMS TORBAY's
Executive Officer) wrote when these scurrilous accusations were
first raised. I trust a USN submariner, with knowledge of the
facts, will comment on the unfortunate mention of the legendary
Dudley W. (Mush) Morton in similar vein?
For the benefit of REVIEW members may I correct some other
errors and state the facts :
1. Tony Miers was a determined games player of above average
ability-he played a hard game to win, as do all dedicated
sportsmen. He did not, however, play to win at all costs,
which I assume means cheating. Neither was he a bad loser
as the article implies.
2. Nicknames have always existed in the fighting services and
as a young officer that of Gamp and Crap were both applied
to Tony Miers. Notwithstanding, in the 43 years I knew
him well (1942-1985) that of Crap was rarely used in my
hearing; and only a foolish man would consider using it
within ear-shot of Tony Miers. Its use 12 times in the
article is demeaning and disrespectful. Perhaps the worst

117

example is in the final paragraph, 110n the due day of Crap's
VC investiture protocol suffered severely", quite apart from
the fact that the sentence is abject nonsense.
3. The statement in the closing paragraphs that 24 of HMS
TORBAY's enlisted men were awarded the Conspicuous
Gallantry Medal is also, of course, nonsense. No such
award was made to any member of TORBAY's ship's
company. Indeed, only three CGMs were awarded to Royal
Naval Submarine personnel throughout World War II. Two
of these were to X-craft (midget submarine) crew for their
hazardous and heroic operations, and one to Petty Officer
George (Guts) Harmer in HMS/M SHAKESPEARE. The
submarine was under severe gunfire in the Indian Ocean,
unable to dive, with a large section of the main ballast tank
blown away, and a 10 inch by S inch hole in the pressure
hull. Harmer went overboard, under enemy gunfire, to
block the holes with blankets, hammocks, and cushions.
The CGM is second only to the Victoria Cross for supreme
bravery in the face of the enemy when one's own life is in
great danger. It is awarded only to enlisted personnel.

Yours sincerely,
Commodore R. W. Garson, CBE, RN

THE REPLY CONCERNING TONY MIERS
November 26, 1997
I respect, and sympathise with, Bob Garson's views even if I
can by no means agree with them except in one detail: I admit to
missing the glaringly obvious error of quoting CGMs when
presumably I should have said DSMs. I was attracted by the last
few lines of Page 151 of Submariners VC by Rear Admiral Sir
William Jameson (published by Peter Davies, London, 1%2), and
I used them as a source-unwisely without applying common sense.
Jameson acknowledges the help of Rear Admiral Sir Anthony CC
Miers, VC, KBE, CB, DSO in writing that chapter; and it may be
that Miers said something on the lines of 11•••they all deserved the
CGM" (which would have been typical) and that stuck in the
author's mind.
I twice researched the incident off Crete (in the role of Submarine Museum Director) and arrived at my own conclusions. One
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conclusion was that it would not be possible to put together, with
certainty, the entire story on the evidence then available.
My computer is unable to find the phrase "win at all costs" in
my piece. although I intended something similar. Perhaps Bob
Garson had in mind Winston Churchill's famous speech on 4 June
1940: Churchill promised "Victory at all costs"; but it had not
occurred to me that our wartime Prime Minister was contemplating
the defeat of Hitler by cheating.
Amongst the multitude of submariners who came to chat in my
Museum office during nearly 20 years of tenancy, I never heard
anything malicious spoken against Miers. Awe was the only
detectable common factor. I think that most people, myself
included, would prefer to let wartime controversies rest undisturbed; but I touched on the Crete affair in my article because it
exemplified the need to guide our armed forces as to what is
permissable in total war. I offered a pragmatic answer with which
I think Miers might have agreed.
The figurehead so very widely known as Crap Miers is a part
of submarine lore. Although the REVIEW,s house-style, which
resulted in italics for my original plain~e tCrap', may lend
unintended emphasis, I believe it was entirely appropriate to
employ the sobriquet in a piece written specifically for submariners. The Royal Navy is nickname-prone, and to be awarded one is
a healthy sign: Miers had two, of which he was contentedly aware.
We recall, at random, the greatly respected submariners Rear
Admiral Shrimp Simpson and Captain Chimp Clayden, the
somewhat anti-submariner Admiral Old 'ard 'ean Wilson VC and,
going back to the War of Independence, Admiral Black Dick Howe
who declined to acknowledge Bushnell's TURTLE.
My object (m this VC series which attempts to define the extra
spark that elevated a few above the rest) was to tell the story of a
particularly daring exploit whilst sketching a properly balanced
picture of a most gallant, exceptionally strong-minded, pugnacious
and widely successful submarine captain whose implacable aim was
to destroy the enemy with utmost vigor. If aught else is interpreted, then (adopting the motto of the ancient and Most Noble
Order of the Garter) Roni soit qui maJ y pense-shame to him who
evil thinks.

Sincerely,
Richard Compton-Hall
119

REQlJF.ST FOR SPECIAL MISSION INFORMATION
October 12, 1997
I am working on a book project about the Special Missions
undertaken by submarines during World War II. War Patrol and
Special ~ion Reports only go so far in telling the story of these
operations. To add the human, the personal aspect, I would like to
bear from officers and men who performed these missions during
all phases of the war. I would especially like to hear about events
on NAUTILUS (SS 168) and NARWHAL (SS 167) during their
many special missions (Makin, Attu, the Philippines). Also, any
information about the formation, under CTF71 and CTF72, of a
Special Missions Unit (later designated CTF71.9) would be most
useful. I am also looking for reminiscences about the Fox Mike
sonar sweeps and Operation Barney penetrations of the Sea of
Japan in 1945. Any infonnation about any Special Missions would
be most appreciated, and will be duly credited in print.
Sincerely,
Steven T. Smith
2109 Lombard Street
Philadelphia, PA 19146
Phone: (215) 985-4541
FAX: (215) 985-1516

E-mail: stscam@pond.com

SHIP, SHIPMATE, SELF
In the October 1997 SUBMARINE REVIEW MIDN l/c
Charles Gavin of Rensselaer Polytechnic Institute wrote an article
on Submarine, Shipmate, Self. He told of the submariners
11
difference" from society's norm. He wrote of the most striking of
all, 11the submariners selflessness". He further wrote that this
degree of selflessness and simple civic virtue is missing from the
American society today. He attributes these virtues to: 1) team
recognition, 2) cross training, 3) close quarters, 4) small crews, 5)
damage control and bis summary closes with: 11This small closeknit group disoovers that without each other, each man is nothing.
These men truly live the adage Ship, Shipmate, Self."
I would like to point out to our readers that there still exist two
organi7.ations dedicated to the continuance of these stellar qualities
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eminent in all submarine sailors.
Their desire for excellence made them hungry for knowledge,
their search for knowledge made them wise, their wisdom made
them aware of their fellow man and this discovery made them
adaptable. These bard earned values gave them the heart to make
life more bearable for all who may need help to survive.
These two organizations are the United States Submarine
Veterans of World War ll, open to all men who rode submarines
on patrol during World War ll and the United States Submarine
Veterans Incorporated, open to all who wear the coveted Dolphins
designating Qualified in Submarines. These two organizations are
a credit to the United States Submarine Force. Their service to
their fellow man makes life a bit easier for many.
Those who may have an interest in joining either of these
organizations for which they may be eligible can get upalo-date
information by writing to CDR Joe McGrievy, USN(Ret.), 7525
University A venue, LaMesa, CA 91941-480I. Keep a zero
bubble!
JoeMcGrkvy

1998 SYMPOSIA
SUBMARINE TECHNOLOGY SYMPOSHJM
• May 13 thru 15, 1998
• Secret Clearance Required

• Johns Hopkins University Applied Physics Lab
• Invitation only: Contact Pat Cook (703) 256-1514
NSL SIXTEENrH ANNUAL SYMPQSDJM

• June 11-U, 1998

• RADISSON MARK PLAZA HOTEL
•

Alexandria, Virginia
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NAVAL SUBMARINE LEAGUE
HONOR ROLL
BENEFACTORS ma MOU TUAN TEN 'YEAHS

ALUED-SIGNAL OCEAN SYSTBMS
AMERICAN SYSTEMS CORPOR.ATION
ANALYSIS & TECHNOLOGY, INC.
APPLIED MATHEMATICS, INC.
BABCOCK AND WU.COX COMPANY
BIRD-JOHNSON COMPANY
BOEING NOR.TH AMERICA
BOOZ-ALLEN & HAMILTON, INC.
CAB ELECl'RONlCS, INC.
CCR.TANA CORPORATION
DATATAPE, INC.
DIAGNOSTICIRBTRJEVAL SYSTEMS, INC.
BOAG, WASHINaJ'ON ANALYTICALSEllVJCBS CENTER, INC.
ELECI"RIC BOAT CORPORATION
GEC MARCONI HAZELTINE
GLOBAL ASSOCIATBS, LTD.
GNB INDUSTRIAL BATTERY COMPANY
EUZABEl'H S. HOOPER FOUNDATION
HUGHES AJRCRAFI' COMPANY
KAMAN DIVERSIFIED TBCHNOLOOIBS CORPORATION
KOLLMORGEN CORPORATION, B-0 DIVISION
KPMG PEAT MARWICK
LOCKHEED MARTIN CORPORATION
LOCKHBED MARTIN/ELECTR.ON1C SYSTEMS
LOCKHBED MARTIN FEDER.AL SYSTEMS COMPANY
LOCKHEED MAR.TIN OCEAN, RADAR. & SENSOR. SYSTEMS
LOCKHEED MAR.TIN TACTICAL DEFENSE SYSTEMS - AKRON
LOGICON-SYSCON CORPORATION
MARINE MECHANICAL CORPORATION
NEWPORT NEWS SHIPBUILDING
NORTHROP GRUMMAN CORPORATION
PRESBARCH INCORPORATED
PURVIS SYSTEMS, INC.
RAYTHEONCOMPANY,BSYSTEMS
SAIC
SEAKAY MANAGEMENT CORPORATION
SIPPICAN, INC.
SONALYSTS, INC.
SPERRY MARINE, INC.
SYSTEMS PLANNING & ANALYSIS, INC.
TREADWELL CORPORATION
VrTRO CORPORATION
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BENEFACWBS FOB MORE mAN FrYE 'YEARS
HYDROACoumcs, INC.
LUCEm' TECHNOLOGIES/ATS
PLANNING SYSTEMS INCORPORATED
RADIX SYSTEMS, INC.
RIX INDUSTRIES
SARGENT CONTROLS & AEROSPACE
TASC, THE ANALYTIC SCIENCES CORPORATION
ADDITIONAL BENEfACWBS
ADVANCED ACOUSTIC CONCEPI'S, INC.

ALLIED NUT & BOLT CO. INC.
AMADIS, INC.

ARErE ENGINEERING TECHNOLOGIES CORPORATION
BATTLESPACE, INC.
BURDESHAW ASSOCIATES, LTD.
CUSTOM HYDRAULIC & MACHINE, INC.
DIGITAL SYSTEM RESOURCES, INC.
DRAPER.LABORATORIES
DYNAMICS RESEARCH CORPORATION
ELS INC.
EMERSON & CUMING, INC.
HAMILTON STANDARD SE.A & SPACE SYSTEMS
HOSE-McCANN TELEPHONE CO. INC.
LOCKHEED MARTIN TACTICAL DEFENSE SYSTEMS.ARCHBALD
LOCKHEED MARTIN TACTICAL DEFENSE SYSTEMs.sT. PAUL
MATERIAL SYSTEMS, INC.
NOMURA ENTERPRISE, INC.
NORTHROPGRUMMAN/ESSD
NOVA MACHINE PRODUCTS
PRIME TECHNOLOGY, INC.
RAYTHEON E-SYSTEMS/FALLS CHURCH
SCOT FORGE
SYSTEM PLANNING CORPORATION
VEHICLE CONTROL TECHNOLOGIES, INC.
WESTINGHOUSE ELECTRO MECHANICAL DIVISION
C.FHorne, m
D.W. Lentz

NEW SKIPPEBS
H.T.O'Hara
Pelc Thielen

NEW ADVISORS
CDR B.P. Marb, USNR

NEW ASSQCIATES
E. Wide Miner

CDR M. Gee, RANR

123

FrMAIL ADDRESSES

THE SUBMARINE REVIEW continues its list of E-Mail
addresses with those received since the October issue. We can be
reached at subleague@aol.com.
Addison, Michael, Michaela@pip.com
Andersen, Ellen, andersen@mailgate. navsses.navy .mil
Banner, Dave, dbanner@bellatlantic.net
Benator, Barry. benatech@mindspring.com
Brown, Donald, snkborwn@ibm.net
Buchanan, Thomas, buchkellytr@erols.com
Clark, Bob, bobclark@bright.net
Clifford, J.W., jwclifford@erols.com
DeMun, Taylor, tkdem@pacifier.com
Donovan, W.T., BillDonovan@prodigy.net
Ensminger, Jack, jbel@cvn.net
Fiacco, Nick, flacco@arete.com
Frame,Lee,lframe@dote.osd.mil
Fraser, Jr., George, GeorgeFraser@compuserve.com
Fredricks, John, jhfss478@swbell.net
Ginder, Sam, samginder@aol.com
Godwin, Ron, LilGab@aol.com
Grimes, Jeffrey, JGrimes76l@aol.com
Gunn, Bill, capgun@pacbell.net
Hack, Ted, thack@ebmail.gdeb.com
Holstein, Gus, CDRHUSNRET@compuserve.com
Hughes, Joe, jbhughes@aol.com
Jolliffe, John, casas@cts.com
Kaup, Karl, klkaup@hotmail.com
Kelch, Gary, gkelch@starmountain.com
Kievit, John, kievit44@aol.com
Kim, Duk-Ki, D.Kim@pol-as.hull.ac.uk
Leary, William, wleary@arches.uga.edu
Leidig, Jr., Charles, JOE LEIDIG@aol.com
Lewis, John, jwlewis@leland.stanford.edu
Lineker, Bob, rjlin@globalnet.co.uk
Lowell, Jr., R.L., rlowell@ebmail.gdeb.com
Mahan, Bob, mahan@cts.com
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Marks, Brian, bpmarks@aol.com
McNabb, James, James.McNabb@cgu.edu
McNichols, Jade, mcnich60@aol.com
Moiserr, Irwin, irwin@mars.psf.lmco.com
Nawara, Terrence, nawara@juno.com
Patterson, Ralph, 70003 .5564@compuserve.com
Paul, Thomas Walder, tomwpaul@juno.com
Peirano, James, isisty@aol.com
Perreault, Mark, mcperreault@worldnet.att.net
Peters, Jr., Theodore, tedp@usa.net
Petruy, Willie, wpetruy@erols.com
Powell, A.W., fbmer@aol.com
Ratliff, Christopher, ratlifcs@js.peotagon.mil
Riester, John, riester@vmi.edu
Riley, Ralph, bjrril@webtv.net
Rothert, William, wcrothert@olympus.net
Rust, David, rusdav@cable.navy.mil
Schuetz, Robert, schuetzre@aol.com
Sloan, James, jasloan@flash.net
Snodgrass, David, snodgda@ct.essd.northgrum.com
Snyder, G.D., gdsynder@aol.com
Solymossy, Joe, solymossyjm@iopo.org
Starnes, Charles, cstames@arn.net
Steenburgh, Chudc, steenc@egginc.com
Stewart, William, sbr2cso@orf.nctamslant.navy.mil
Studebaker, Clayton, cas@ados.com
Styer, Bob, bobstyer@worldnet.att.net
van Hoften, Scott, svh@aol.com
Vander Yacht, Brian, Vanderboat@aol.com
Warner, David, dcwarner@prodigy.com
Watson, Michael, m_ watson@ucooect.net
Weiner, Thomas, twiener@darpa.mil
Wells, Mase, masewells@email.msn.com
Willis, John, willisjr@mindspring.com
Wirth, Gustav, gus. wirth@sdcs.org
Woodworth, George, 104527.2152@compuserve.com
Wright, Doug, dwright@bayserve.net
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Changes
Baciocco, AI, baciocco@scra.org
Blaha, Doug, d-Jblaha@visi.net
Gillard, J., jgillard@ddlomni.com
Herrera, Henry, hfherrera@worldnet.att.net
Houley, Bill, houley@shake.man.fs .lmco .com
Koch, Jr., Jmeph, jwlcoch@pacbell.net
Cook, Robert, Lindanbobc@aol.com
Mccaffrey, Tom, cdrtmcc@aol.com
McGonnell, F.T., SW0735@aol.com
Moore, Richard, rmoorel@erols.com
Overfield, Michael, mrfixit@camden.tds.net
Phelan, James, phelanje@westol.com
Sprince, Jeanie, jsprince@cvn.net
Corrections
McClay, nm, McClay.T.S.@polsta.essd.northgrum.com
Reasor, Jerome, reasorj@juno.com
Wessinger, Dave, dwessinger@pinehurst.net
DIRECTORY ADDBESSES
Due to a glitch in our new database program, the following
addresses were missing from the 1998 Directory when it was printed
in October.

Benator, Barry
CAPT USN(Ret.)
4895 Kings Valley Drive
Roswell, GA 30075
Burdick, Jack
MMCM(SS) USN(Ret.)
3594 Normount Road
Oceanside, CA 92056

McKee, Kinnaird R.
ADM USN(Ret.)
Fair Winds, Box 610
Oxford, MD 21654
Paulter, Alfred
4 Woodcrest Road
Yardly, PA 19067-2606

Farber, Frederick A.
CAPT USN(Ret.)
15521 Golf Club Drive
Montclair, VA 22026
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BQQK REVIEWS

QUARTERDECK AND BRIDGE:
Two Centuries of American Naval Leaders
by James C. Bradford, Editor
Naval Institute Press, Annapolis, MD 1997, 455 pps
Hardback $42.50; Paperback $22.95
Reviewed by CAPT Ralph Enos, USN
his anthology of short biographical essays by distinguished
naval historians appears to be an attempt to consolidate and
update in one volume profiles of lcey naval personalities that
previously appeared in three popular books, all edited by Bradford
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Command Under Sail: Makers of the American Naval Tradition,
1775-1850, appearing in 1985; Captains of the Old Steam Navy:
Makers ofthe American Naval Tradition, 1840-1889 in 1986; and
Admirals of the New Steel Navy: Makers of the American Naval
Tradition, 1880-1930 in 1990. For this volume the series was
brought more or less up-to-date with new essays on Ernest King,
Chester Nimitz, William Halsey, Arleigh Burke, Hyman Rickover,
and Elmo Zumwalt.
There are two problems with editing biographical anthologies.
Whom do you include and whom do you leave out, and how do
you avoid hagiolatry? Bradford's Quarterdeck and Bridge
generally solves the second problem but fails the first.
Hagiography is defined as the writing and critical study of the
lives of saints, and hagiolatry is the worship of saints. We may
assume, as Herny L. Stimson once did, that sea power is a strange
religion where the U.S. Navy is the one true church and Mahan is
its prophet. Then makers of American naval traditions are secular
saints. and an anthology such as Quarterdeck and Bridge is a
hagiography. Avoiding uncritical, adulatory, worshipful praise of
these saints is an editorial challenge when you charge your
essayists to focus on those aspects of the subjects' lives that
contributed significantly to the malcing of American naval tradition
and then give them editorial freedom to do it in their own style.
Bradford succeeds in this by selecting his writers carefully from
among the best of a new generation of historians specializing in
military history. These writers generally are from civilian
academia, not from the old guard at the Naval Academy and Naval
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Historical Center.
Bradford fails the test of whom to include/exclude. Submariners in particular will be irritated that no operational submariner is
included. True, Rickover makes the list and Nimitz and King were
one-time submariners, but none of them made his career mark or
won a battle as an operational submariner. If one considers, as we
do, that the introduction of the submarine in the U.S. Navy in 1900
was as revolutionary as the introduction of aviation a decade later,
simple fairness would put Charles Lockwood on the list to balance
the included William A. Moffett.
Admittedly, when the work is limited to just 20 persons and
these have to cover more than 200 years of naval tradition, making
the right list is a tough job. In looking at the Navy for the period
1930-1980 and limiting yourself to six names, whom do you
choose? Bradford chose King, Nimitz, and Halsey for the WWII
period, and Burke, Rickover, and Zumwalt for the post war. Of
those, whom do you drop to include Lockwood? My personal
choice would be Halsey, even though John Wukovits' essay on
Halsey is the best in the book. Halsey's contribution to American
naval tradition was as much a triumph of press-agentry as it was
based on solid achievement.
I have quibbles with some other selections. Why Ezek Hopkins? His contribution to American naval tradition was nonexistent, if not negative. I admire Stephen Decatur, but Preble and
Rodgers had as much or more influence than he. Why Stockton
and not Dahlgren? If you must include a Confederate-and it isn't
clear that you need to -why not Maury instead of Semmes? Why
include the reformer Sims rather than the more important Fiske, or
the much more influential Benson? Why Moffett and not Towers?
Undersea warfare is slighted not just through excluding an
operational submariner; it is invisible or barely perceptible
throughout. Farragut's disdain for torpedoes is dismissed as a part
of his audacity, whereas in reality he had very good intelligence on
the location and condition of the minefield at Mobile Bay and was
properly wary of undersea weapons that sank 26 Union vessels
during the Civil War. The importance of naval aviation is a
leitmotif in the essays on WWII whereas the successful American
submarine campaign against Japan, which Chester Nimitz presided
over, is dismissed in one sentence (along with aerial mining) in
John Lundstrom's essay on Nimitz. The importance of the
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battleship and emphasis on the climactic battle, so important to
Mahan and early 201b century navalists, and so misguided, is
properly interred in the WWII es.uys. But to read them you would
think that only carrier aviation was responsible. The fact that the
torpedo was the principal sinking agent of most WWII capital
ships, even those sunk by aircraft, is not discernable in these
pages. Nor is the Battle of the Atlantic-treated in the essay on
King as a sideshow.
Francis Duncan's essay on Rickover will be read with great
interest by submariners. I think Duncan tries to be open-minded
and critical and include some negatives on Rickover, but the result
is strangely sterile, as if the kindly old gentleman were still looking
over his shoulder with the veiled threat to yank him off the job if
he didn't put him in a good light..The animosity that Rickover
engendered elsewhere in the Navy, his shameless courting of
Congress and the press, his vindictiveness and pettiness, are all
muted. The controversial influence of Rickover's preoccupation
with submarines' power plants on a generation of submariners
(clearly a new naval tradition) is barely mentioned. The troubles
and excesses ofa failing old man in the late 1970s and early 1980s
seem to receive undue attention. His technical legacy for the
Submarine Force and Navy as a whole-careful, conservative, and
high quality engineering and engineering execution-is not stressed
nearly enough. It's as if Duncan bas leveled the highs and filled up
the lows in this controversial career.
I particularly enjoyed Harold Langley's essay on Robert
Stockton and Robert Seager Il's unusually critical piece on Mahan.
The latter points out an aspect of Mahan's world view-his intense
religiosity-as being vital to an understanding of his work. Tamara
Moser Melia Smith's treatment of the insufferable David Dixon
Porter goes lightly on his dislikeable personality and quite properly
focuses on his post-Civil War career as a naval reformer. Lloyd
Graybar's essay on King is one of the finest short pieces on that
brilliant and controversial man I've read. David Rosenberg's
Arleigh Burke-like King, the dominant naval leader of his
generation-is excellent, with due attention to Burke's role in
bringing the all-nuclear Submarine Force and the FBM program
into existence.
The book suffers at the outset by a couple of egregious editing
errors. Thomas Truxtun's name is misspelled on page xiii and
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consistently thereafter, an inexcusable error for the Navy's semiofficial publishing arm. Van Buren was not president in 1833, nor
was he in October 1841. CincPAC is not the same as Commander
in Qlief, U.S. Pacific Fleet. One of the cardinal rules of historiography is to get your facts right. If simple errors in dates,
spelling, or nomenclature slip through that any schoolboy can spot,
it casts doubt on the credibility of the entire work.
If you are looking for a quick read to brush up on American
naval history and traditions, particularly during the 18111 and 19111
centuries, Quanerdeck and Bridge will probably satisfy your need.
But if you care about these traditions and want a full and balanced
treatment, especially with respect to undersea warfare and the 2~
century, you would be well advised to look elsewhere.

SECURING COMMAND OF 'DIE SEA
NATO Naval Plannina 1948-1954
by Sean M. Maloney
Published in 1995
Naval Institute Press, Annapolis, MD
ISBN 1-55750-562-4
Remwed by RADM Sam Pac'/cer, USN(Ret.)

T

his is a unique and interesting historical reference book,
interesting more as a report of the convoluted development
of the military organiz.ation of NATO in the early years than
from the point of being a significant contribution to the bibliographic record of submarine-related material. Having said that, the
book contains several references to submarine matters and a short
Appendix which provides an assessment of the Soviet Submarine
Threat, 1945-1956.
A useful contribution of this book is to detail the evolution of
naval commands in the North Atlantic and Mediterranean, and to
a lesser extent in other areas such as Korea and the Middle East,
starting with the World War II days and continuing up to the mid
1950s. Added to this is mention of the changes which have taken
place in NATO more recently. The author documents the changes,
and relevant proposals which were discarded for a variety of
reasons, discusses the interplay of political-military activities (with
emphasis on the political), and provides insights of circumstances
which did not see the light of day until much later.
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The title indicates the period covered in the book is 1948-1954
and that is in fact the primary case, but there is also detailed
linkage provided as to bow the experience of World War D military
organizations and command and control led to many of the
developments of the early years of NATO, and, of current interest,
how those developments relate to the post-Cold War period in the
1990s as military organization changes occur within NATO in an
attempt to keep pace with the changing political events of recent
years. One must wonder how the current NATO enlargement
process will affect the present organizations.
The author makes the point that in fact NATO was in disarray
in the formative years to the extent that it might have been at risk
to adventurism on the part of the Soviet Union. However, as
pointed out in the Forward to the book by Admiral of the Fleet
Julian Oswald, Royal Navy, even though there may have been risk,
the Alliance did provide the backbone which prevailed. Another
viewpoint is that clear cut and established military command and
control organizations are extremely important elements of planning
and operations; however, successful operations are perhaps more
dependent on the strength of national leadership and commitment
to the mission, and often effective political and military organizations can be developed or modified as a crisis develops.
It is also interesting to note that, although the emphasis in this
book is on organization for command of the sea, clearly the other
major functional areas of air and ground operations and their
command organizations were closely related, as was the determination of the principal joint and combined regional commanders or
commanders-in-chief, and the expansion which materialized in
NATO in the offices of the Supreme Allied Commander Europe
(SACEUR) and Supreme Allied Commander Atlantic (SACLANT).
An interesting portion of this book is devoted to the extensive
debates which eventually led to the creation of and determination
of responsibilities (both functional and geographic) for the latter
commander, Supreme Allied Commander Atlantic. As the book
reports, there were also, in the early days of NATO, strong
arguments that there should also have been a Supreme Allied
Commander Mediterranean (vice the ultimate designation for that
region of a NATO Major Subordinate Commander, Commander in
Chief Allied Forces Southern Region, a subordinate of SACEUR).
For those who are aficionados of the development and esta131

blishment of military organimional charts or wiring diagrams (and
of the proliferation of military command acronyms), this book
contains enough of that aspect of military planning and operations
to delight the most dedicated. The author has described extremely
well both in the text and in accompanying diagrams and geographic
chartlets how the NATO organizational concepts developed, what
were the issues and conflicting views, and how they were resolved.
A thread which runs through the majority of these vignettes of
changing organizational structures is bow susceptible they are to
political influence, often at some odds with military considerations.
And, as indicated, senior military officers become key players on
the political side as well as the military in debates concerning
developing organizations.
As indicated above, the author commences with a report of
command organizations, mostly those which related to the conduct
of naval warfare, which existed during World War II, not only in
the Western Hemisphere, but also in the Pacific. In the Western
Hemisphere, to include the Atlantic and the Mediterranean, the
organizations were led by senior officers from the U.S. or Great
Britain, which some participation by the Canadians. Issues to be
satisfied included the protection of the sea lines of communication
to Britain, defense against the German submarine threat, routing
and defense of convoys, and coordination of land based air with
naval operations. A theme which runs through this section is the
difficulty in establishing clear organization command and control
relationships in a combined organization, even when there are
really only two key players (in this case, the U.S. and Britain).
This section provides a very useful lead into the rest of the book
and explains not only what were the principal WWII organizations,
but why they were created as they were and how they accomplished
their missions.
Next the author describes the initial development during 194749 of NATO strategic concepts and identifies the relevancy of
developments of the period-the increasing intransigence of the
Soviet Union (i.e., the Berlin Blockade) and various coups and
crises in Eastern Europe, the Eastern Mediterranean, and the
Middle East-while at the same time the Western World was trying
to get its act together in the North Atlantic Alliance. One must
remember that during this period the nuclear weapon capability
resided entirely in the U.S., although the British and the Russians
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were working hard to develop their own. This chapter is particularly useful in clarifying how the organization of NATO did not
just happen out of whole cloth; there had been a series of preliminary steps such as bilateral agreements between the Western
nations and then the signing of the Brussels treaty in 1948 which
evolved into the creation of NATO. The creation of the political
body of the North Atlantic Council (NAC) was the significant
political step, but there was still a long way to establish the viable
military organization of NATO which served as the supporting
capability throughout the Cold War. From a submarine aspect,
several mentions are made of the concern for the growing Soviet
submarine capability as well of the consideration being given
within NATO for the control of Alliance submarines.
The book then describes the early development of NATO's
strategic concepts and of the organizations to accomplish its
missions. This period was characterized in part by the development of Regional Planning Groups, the predecessors of the military
organizations which provided the strength of the NATO military
planning capability and then the command and control of the forces
ear-marked by the Allies for employment by NATO. In a relative
sense, the establishment of NATO's European command and its
commander, SACEUR, was somewhat easier than completing the
same process for SACLANT. In the case of the latter, it was far
more difficult to obtain agreement on the nationality of the
commander (U.S. or British) and on the geographic area of
responsibility. One of the key areas of dissension was the
establishment of the Iberian AtlanticSub-Area (IBERLANT), again
both as to who would command it and what would be its area of
responsibility.
The remaining sections describe the excruciating politicalmilitary throes which NATO endured as it stood up its structure
and developed its plans and capabilities. It is interesting to note
that the Allied Command Atlantic was in effect without a subordinate organization of established commands for a period of many
months after its establishment. Throughout the final chapters,
there are several themes woven into the development of the NATO
military organization: these included debate as to whether the
Middle East Area shouJd be included within the NATO geographic
limits; to whom such commands as the Striking Fleet Atlantic
aircraft carrier force should be assigned; how to accommodate the
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interests and desires of the other NATO Allies such as Turkey,
Greece, and very significantly France; and bow (in the case of the
U.S.) to ensure that the requirements of the McMahon Act
concerning the control of nuclear weapons would be satisfied in a
multinational combined organization such as NATO. The author
describes how these issues played in the continued development of
the command and control organizations of NATO. He also
describes quite well the U.S. organizational structure, including
such national things as unified commands and Sea Frontiers, and
how they played in the development of NATO. In this section of
the book, reference is again made to considerations for command
of submarines provided by the Allies as well as to discussion of the
various strategies for combating the Soviet submarine threat.
Both in his conclusion and throughout the main text, one
message which comes clear is that a major strength of the Western
World was the strong, special relationship, albeit often stormy,
between the U.S. and Great Britain. This element proved to be key
to the development of the NATO structure for command and
control; it was tested under fire in Korea as the author describes it;
it bas adapted to the changes in the relative military dominance of
the two nations.
The author provides two Appendices. To take them in reverse
order, Appendix 2 notes some of the highlights of Fleet Structure
and Technological Change in the period 1945-56 to include the
start of the shift in emphasis from heavy guns to missiles, advancements in ASW capabilities, and the development of nuclear
propulsion for ships, particularly submarines. Appendix 1 is an
assessment of the Soviet Submarine threat during the period 194556 and identifies the types of submarines and knowledge which the
Soviets obtained from the Germans. Although in today's terms the
increase in the threat may not seem so impressive, one must recall
that the Soviets went from a situation of having almost no capability for submarine operatiom other than coastal at the end of World
War II, to a situation in the 1956 time frame in which they had
developed the Whiskey and Zulu classes which could make
deployments, albeit still not so extensive as those of the Western
navies. Continued submarine development led to more capable
diesel electric and then nuclear powered boats. The trend of Soviet
naval operations from a strictly defensive role to one which
included capabilities to conduct offensive operations was commenc134

ing.
In a book such u this with its many references to complex and
changing military conunand structures, including both national and
coalition/combined organizations, there are bound to be some
instances where there may be a bit of confusion. Two instances of
that problem appear to be in Figure 4.10 and accompanying text
where, by juxtaposition, the U.S. unified commanders are shown
as subordinate to the fleet commanders, and in Figure 6.2 and
accompanying text where SUBLANT is shown u a subordinate to
SACLANT, whereas SUBLANT (Submarine Force, U.S. Atlantic
Fleet) was U.S. and SUBACLANT (Submarines Allied Command
Atlantic) was NATO. Contributing to this confusion was the
practice of double and even triple hatting commanders within
national and NATO organizations and, in the cue of ACLANT,
using the acronym sub both in the submarine organization titles and
in titles of subordinate geographic regions (e.g., sub-area). Also,
command names and acronyms often changed over time.
In summary, this is an interesting boolc which captures, in a
unique and comprehensive fashion, the history of the early
development of NATO and its military, primarily naval, structure.
The book is extemively foot-noted and a comprehensive bibliography is provided.
WAR PATRO~ OF TIIE USS FLASHER

By William R. Mccants
Illustrations by the author
Many photographs
Professional Press
Chapel Hill, North Carolina 1994
ISBN 1-57087-054-3
Revhwed by CAPT Leonard Stoehr, USN(Ret.)

[1he true story of one of America's most successful submarines.
Researched and written 1Ty the son of the wartime Executive
Officer.]
his book, as differentiated from the many first-person
accounts of submarine veterans of World War II, is more a
labor of love rather than an account of personal experiences.
The author is the son of an officer, Captain T. R. McCants, USN

T
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{Ret.), who served aboard FLASHER during all of her six war
patrols. He was her Executive Officer when she was decommissioned in 1946. The book has been meticulously researched, is
well edited, and has been carefully proofread. Beside the care
given to the narrative, the author has also created a numb~r of line
drawings and other illustrations that clearly present much infonnation that could not be easily communicated with text alone. The
line drawings of various systems, force diagrams, and other
illustrations would have won rave reviews if used in one's
submarine qualification notebook. Many freehand drawings, also
by the author, lend further depth to the stories. Photographs are
well chosen and contribute to the clarity of the presentation.
Since the author is one step removed from the war patrol
experiences presented in the book, some of the personal comments
present in first person accounts are missing. On the other hand,
this allows Mr. McCants to take a broader view of the boat's
history. He does this very well while preserving an intimate
atmosphere through the use of many personal anecdotes concerning
both the after battery and wardroom.
USS FLASHER (SS 249) was the most productive U. S.
submarine in World War Din tenns of enemy tonnage sunk (over
100,000 tons). She came in fourth, in terms of total ships sunk
(21), following TAUTOG(26), TANG (24), and SILVERSIDES
(23). FLASHER was launched on 20 June 1943 and commissioned on 25 September. This three month period makes obvious
how time was compressed during this time of war. As further
evidence of this time compression, it was only slightly over an
additional three months later when she departed on her first war
patrol on 6 January 1944. Within the next 17 months, she
completed six war patrols and was on her way to her seventh when
hostilities ended in August 1945. Under her first commanding
officer, Reuben I. Whitaker, who led her through the first four
patrols, she led two wolfpacks and was awarded the Presidential
Unit Citation (for the third and fourth patrols). With a new C.O.,
George W. Grider, taking charge for the fifth patrol, FLASHER
went to sea and sank six ships for a total of 42,868 tons during the
course of a 49 day cruise. The patrol was terminated because she
had run out of torpedoes. For this achievement, FLASHER was
awarded a second PUC.
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The author seems completely even-banded in his descriptions
of the officers and crewmen and often uses descriptive anecdotes
that bring various players to life. I was particularly interested in
his description of a first class cook named Angelo Wop LaPelosa
who served in FLASHER during her last five war patrols. As a
junior officer in GREENFISH during the late 'SOs I was privileged
to serve with LaPelosa. The description offered by Mr. McCants
on page 173 could not have been more accurate. At the time I
knew him, LaPelosa was still a POI, still a fine cook, and still
proud of his Wop nickname. I am always reminded of him
whenever I see a Beetle Bailey comic strip with a depiction of
Cookie. He was also still capable of causing trouble for the local
SPs. I will never forget, and was pleased to be reminded of, the
man and bis food. The wonderful smell and taste of the pizza that
he would often deliver to the control room for the benefit of the
mid-watch is still alive in my memory.
The two C.0.s, Reuben Whitaker and George Grider, deservedly get a lot of attention. They had different personalities and
the differences are well presented. Whitaker seems to have played
most things by the book while Grider had a much more relaxed way
about him. The areas in which they were alike are perhaps the
more significant relative to the success of the ship. Both were
aggressive men who kept the welfare of their crew always in mind.
They also seem to have been masters of the calculated risk. Their
biggest area of similarity was in their emphasis on training. Both
kept the crew continually on the move with frequent exercises of
all sorts. FLASHER and her crew were lucky to have had two
leaders of their caliber.
An anecdote concerning Whitaker's aggressiveness tempered by
his concern for his crew is recorded on page 134. Whitaker asks
his Exec, Ray DuBois, how he would attack a convoy they were
searching for in darkness near huardous shoal waters of the South
China Sea. DuBois stated that
11
he would attempt to penetrate the screen so that he could
fire off all torpedoes in all directions from the center of the
convoy"... Whitaker agreed such an aggressive attack would
be effective, but said he was interested in getting home alive,
and it was just too dark and too shallow. Instead he indicated he would fire from a distance, without jeopardizing his
ability to get away. This conversation, overheard by the
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crew, incr~ their faith in Whitaker. Their skipper might
not speak to them once in an entire patrol, . •. but he had
their umhakable confidence as a man who would sink ships
and still get them all back to port.•
Another story about Grider's use of the calculated risk is from
page 424. FLASHER was practicing minefield penetration
exercises near Pearl Harbor toward the end of the war. "Grider
commented how a brilliantly maneuvered sub might just be able to
squeeze through two close pilings off to one side of the channel.
He even boasted that after the war he would sail FLASHER
between the pilings to prove it." After the end of hostilities had
been declared and FLASHER was entering the Pearl Harbor
channel,
"Grider began a dramatic speech. Solemnly, and pursuant to official Navy procedures, he announced to the officers
present that they were all witnesses, that he was formally
relieving the Officer of the Deck, that all but Grider himself
were fully absolved of any liability in the matter, and that he
was taking full responsibility for whatever might happen to
seven million dollars' worth of official government equipment. If FLASHER's paint were even scratched in this
escapade, Grider's career in the post-war Navy would be
clouded. If FLASHER hit the pilings, ran aground in the
attempt, or, worst of all, became humiliatingly wedged
between the posts, Grider could be court-martialed. ...This
was suddenly a peacetime Navy where aggressiveness and
daring were frowned on, and damage to a vessel while
violating Navy regulations was unforgivable."
At any rate, "Grider skillfully maneuvered FLASHER to
the pilings. The boat slid slowly through with minor
clearance to each side and without grounding, to the relief of
the worried officers topside, all obviously concerned except
for the cool, confident Grider. Unknown to Grider's
audience, he had earlier made Burke (one of FLASHER's
wardroom officers) send two men in a small boat to record
soundings and measure clearances between the pilings.
McCants only learned of this later, after he assumed Burke's
duties as navigator, and the two sailors told him of their
secret surveying adventure."
This book is an easy read and a worthwhile one for anyone who
138

is interested in the history of World War II. For its many depictions of exemplary leadership quaJities, it should be read by anyone
who aspires to command at sea.

SHOOTING THE WAR:
The Memoir and PbotO.IJ'lphs of 8
U-Boat Officrr in World War U
by Otto Giese and James E. Wise, Jr.
Naval Institute Press, Annapolis, MD 1994
281 pp. Notes, Bibi. Ind., Maps, Photos, $31.95
Revhwed by CAPT PrenJice Cushing, USN(Ret.)

he dust cover of this enigmatically titled book depicts
Leutnant sur See (Ensign) Otto Giese gazing to sea, camera
at the ready, from the bridge of U-181 in the Indian Ocean
during November 1944, with a montage background of the
cigarette deck of U-405, a photo taken by then-Seaman Giese en
route from Keil to Trondheim in March 1942, where the crew was
royally welcomed by the Norwegian •good folks". Both photographs are part of the collection in the book; GIESE was an ardent
photographer and over 100 of his Leica results complement the
readable, although sometimes peculiarly-worded narrative. As
stated in the foreword by Captain Jim Wise, a naval aviator,
intelligence officer and collaborator with Captain Giese (who
obtained his master's license and became a U.S. citizen after World
War II), it is one man's nautical diary. Despite the cover banner,
proclaiming it to be "Memoirs of a World War D U-boat officer"
Naval Submarine League readers will find that less than one-third
of the book concerns U-boat service.
It is the story of Giese's progress from a 19 year old cadet in
the merchant training square-rigger SCHULSCHIFF DEUTSCHLAND in 1933 to licensed junior officer in 1939 on Germany's
third-largest liner, SS COLUMBIA, as second officer of the
merchanbnen ELSA ESSBERGER and ANNELIESE ESSBERGER
during the latter's year long blockade escape from Japan to
occupied France, his decision to join the U-boats with eventual
commissioning after unexpected enlisted service, internment by the
British in Malaya and his return to the merchant service after
repatriation. The epilogue briefly describes his ownership of a
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small shipping line and decision in 1963 to settle in Florida, where
he became a port supervisor and manager, married an American
and raised two sons. one a USAF Academy graduate.
The official subtitle gives a clue to the title's origin; from it and
other usage it appears that the manuscript was written in English
by the fluent but still native-German author. The verb aujnehmen
is sometimes used colloquially to mean shoot a picture and the
many photographs certainly justify the book name even if one
might expect it to mean shooting a gun or torpedo. Other somewhat clwmy translations abound, which might have been corrected
by a submarine knowledgeable editor, such as the use of Duck for
the command Dive (both from tauchen) or the use of trap (die
Klappe) for an engine exhaust valve. torpedo tube outer door or
main ballast vent valve. When Giese reports to U-181 as gunnery
officer it is as an artillery (A.rtillerie) officer and a picture of the
Japanese-flag ASAMA MARU in Honolulu is captioned 11the
Japanese flagship". These peculiarities, however, do not detract
from an intriguing story.
Giese's description of the 1939 scuttling of SS COLUMBIA
between Bermuda and New York to avoid capture by HMS
HYPERION in the presence of USS TUSCALOOSA, with some
graphic pictures and good charts, fill in details of this little-known
event. His subsequent travels through Ellis Island, across the USA
and through Angel Island to Japan in the face of gathering war
clouds is piquant and full of personal touches. The voyage home
on a German freighter variously disguised as different Japanese and
Norwegian merchantmen is likewise accompanied by excellent
photos and charts. His dismay at discovering that Admiral Harry
Menche' s invitation (after decorating him with an Iron Cross) to
become a submarine officer bad been sabotaged by the merchant
ministry and that HSO (Handelschijfsojfizier) Giese was to attend
boot camp is written with grace. When he reported to U-405 (a
Type VIIC 225 tanner), he soon became a good comrade and
learned much during his four patrols in her. After finally attending
officer school, he went to U-181 (a Type IXD2 1800 ton fleet boat)
in November 1943 under Captain (Kapitlln zur See) Kurt Freiwald.
who had just relieved the famed Wolfgang Liith, and headed for the
Cape of Good Hope and Singapore for a drydock refit before the
return home. The voyage was aborted by a main bearing failure,
U-181 made her way back to Malaya to find that Germany had
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capitulated and she was to be turned over to the Japanese. The
memoir closes with descriptions (and photos) of life as a Surrendered Person in the infamous Changi jail, the return to Britain and,
finally, to his Bremen home.
Although not in the class of submarine books like U-Boat
CommarKler (Peter Cremer), his stories of the short coastal patrols
and the five month voyage and an atJpendix on U-Boat Far East
operations are of interest. As a marine and naval chronicle it is
worth reading but do not expect a totally submarine history.

THE WINNING EDGE: NAYAL TECUNQLQGY
IN ACTION, 1939-1945
by Kenneth Poolman
Naval Institute Press, Annapolis, MD 1997
235 pages $32.95
ISBN 1-5575~87-6
Reviewed by Norman Polmar
"This book is an attempt to describe in lay tenns the
development of the most important of the weapons that
dominated naval warfare from 1939 to 1945, and their
employment in action,•
writes Kenneth Poolman in his introduction to this book. His 20
chapters each talce on a naval weapon (although not necessarily a
technology). German U-boats are described in several chapters as
are anti-submarine efforts; U.S. submarines are addressed in
Chapter 20 "The Hit Parade".
This is history, and interesting history. However, there is little
new. What this reviewer had hoped to see was analysis of the
impact of naval technology. A few chapters have such analyses.
For example, Chapter 18 "Microwaves and Long Lances: Guadalcanal" concludes with:
11
This American victory [August 1943] was the first battle
fought entirely by radar, with the Americans seeing the
enemy only on their screens. American transports were
unmolested. Withdrawing slowly to protect a damaged
destroyer, [Rear Admiral A.S.] Merrill suffered a heavy air
attack, but using the new proximity (TV) fuzes actuated by
radar, which exploded a shell as it neared its target, be shot
down more than a quarter of the attackers and sustained no
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losses. n
This is a good analysis. Unfortunately, it is the exception,
rather than the rule. For example, the chapter uThe Hit Parade"-about U.S. submarines in the Pacific-concludes with six
paragraphs that do not even mention U .S. submarines. Further,
there are several factual errors in the chapter. The U .S. Navy had
only one minelaying submarine, ARGONAUT (SM-1), not two;
and U.S . submarines did not sink any Japanese aircraft carriers in
1942 (the author says four).
Indeed the book is inundated with such errors: ASDIC was not
derived from the Allied Anti-Submarine Detection and Investigation Committee (which did not exist); the destroyer LEARY did
not have a 5 inch gun; the carrier FURIOUS never carried two 18
inch guns (only one); as battle cruisers COURAGEOUS and
GLORIOUS had four 15 inch guns (not two 17 inch guns); the
Curtiss Helldiver was SB2C (not SB2D-1); five Type XXIII Uboats conducted operational patrols (not two making experimental
cruises); the carriers YORKTOWN and ENTERPRISE generated
120,000 horsepower (not 80,000); there were only two, not six
battleships of the North Carolina class; and six battleships of the
Iowa class were laid down, not four; and the list goes on.
This is not the level of accuracy one expects in a professional
naval book. With this uneven accuracy and analyses, this book can
be recommended only as a basic history-not as a professional
volume.•
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