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EDITOR'S COMMENTS 

T 
he first thing to notice about this first issue of 1997 is the 
cover, with the first appearance of the author•s name 
alongside the title of his contribution. We hope it helps in 

encouraging the reader to follow his interests on first picking up 
the magazine from his mail box. This small change is actually a 
reflection of some of the recommendations being formed, inciden
tal to their main considerations, by the Task Force for Future 
Directions commissioned by the League•s President hl$t spring; 
and we thank that group for including in their efforts some 
considerations for improving this magazine. 

While no big changes are being contemplated for THE 
SUBMARINE REVIEW, such as increasing the size or going to 
a glossy format, you will be able to notice other minor changes as 
the new year progresses and we try to stay up with the times in 
style as well as substance. 

The leading feature of this issue is an excerpt about the 
submarine construction program from this year's Defense Autho
rization Act. The four-year/four-prototype submarine shipbuilding 
plan formulated last year was retained intact. However, differenc
es between the Navy's request and action by both the House and 
Senate still indicate less agreement on the matter than would be 
desirable at this low stage in the nation's production of front line 
submarines. All League members therefore are encouraged to 
read this bit of legislation. As with all such documents it is a bit 
murky in phrasing, but we did try to cut out some of the more 
obtuse parts. 

In his President's Column, Vice Admiral Dan Cooper com
ments on the two sets of closely related articles in this issue. One 
consists of three pieces about the Submarine School: the sugges
tion by a recent student, some history by a former commander of 
the School, and a response by the current CO, SUBSCOL. All 
bring up good points which rate discussion, and as Dan observes, 
since a number of us have gone through Sub School in one form 
or another, there are many who should be ready to offer opinions 
on what Rear Admiral Jerry Holland characterizes as an tjftclency 
vs. enculturation argument. Let's hear it from both young and 
old. It would be particularly great to have some basic enlisted 
school graduates comment on the comparative benefits of a WWII 
"Spritz's Navy" -type course, the way it was in the mid-Cold War 
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period, and the way it is now. 
A different rationale lies behind publishing Mr. Norman 

Polmar's recommendation for converting the 688s going out of 
commission to CSSGNs along with Admiral Chiles' recommenda
tion for the like conversion of the four Tridents scheduled to leave 
service. The point is-there is basic agreement on the need and 
feasibility of a Submarine Arsenal Ship; and that is too imponant 
a point to let pass the obvious strength of these combined recom
mendations. 

There are obvious advantages to both courses of action, 
probably to the extent they are not competing options at all. It is 
also true that ships of both classes are too good to throw away. 
particularly in light of all we hear about modularization for 
specific roles. Therefore we ought to hear more about the need 
and the feasibility of the Submarine Arsenal Ship. Also perhaps 
we can disalss the possibility of special-mission conversions being 
counted in excess of that Bottom Up Review figure ·of 45-SS 
SSNs. THE SUBMARINE REVIEW stands ready to publish on 
this subject-all we need is knowledgeable, germane commentary 
from our more-than-capable membership. 

There is another series starting in this issue of the REVIEW 
which deserves comment because it comes as a gift for our readers 
from an old friend. Commander Richard Compton-Hall, one of 
the Royal Navy's experts on their submarine history, is preparing 
a number of articles about RN submariners who won their nation's 
highest award, the Victoria Cross. The tales of their deeds of 
undersea daring and accomplishments again prove the old adage 
that skill, audacity and exuberance are awfully useful in our 
business. 

Jim Hay 

FROM DIE PRE$JPENT 

This edition of THE SUBMARINE REVIEW bas several very 
interesting articles but two series are certainly thought-p~ovoking. 

In March 1996, shortly before his death, the CNO, Admiral 
Mike Boorda, personally requested that Norman Polmar submit his 
thoughts on a possible submarine arsenal ship. The response, 
dated 3 April, discusses a CSSGN utilizing a Los Angeles (688) 
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class converted to carry the missiles. We are indebted to Norman 
for sharing with us the information about Admiral Boorda's 
request, and for his very cogent recommendations. The subject of 
a U.S. SSGNor CSSGNhas been discussed within the submarine 
community and it is very heartening to know that the logic is 
appreciated at high levels. Admiral Hank Chiles, USN(Ret.), the 
first naval officer to serve as the Commander-in-Chief, U.S. 
Strategic Command, was asked to discuss bis thoughts on the 
subject. Both articles should stimulate discussion. 

A second series discusses Submarine School. Lieutenant 
Thompson has authored a thoughtful article, SubScol 2()()(): A 
Multi-tiered Awroach to Trajnin& for tbe Next Centuo. To lend 
some historical perspective and to explain the reasons for many of 
the decisions leading to the present structure and curriculum, Rear 
Admiral Jerry Holland, USN(Ret.), and Captain John Brandes, a 
past and the present Commanding Officer of the Naval Submarine 
School, have been kind enough to contribute. Since all submari
ners have been there ••• I expect every view expressed in the three 
articles will find its share of both pro and con opinions. 

In the October REVIEW, I quoted the letter which Admiral 
DeMars had written concerning the extremely successful SEA
WOLF propulsion trials (ALFA trials). Let there be no doubt that 
SSN 21 exceeded every prediction for all attributes test~. In the 
subsequent BRA VO trial, again all expectations were met or 
exceeded. During those second trails, as the CO explains it, "The 
hubcap came off." (The fiberglass fairing around the wide 
aperture array (W AA) on one side aft separated from the ship (due 
primarily tofatiglll!faUure oftM studs.)) Interestingly, even after 
the fairing had separated, the W AA continued to wort well at the 
highest speeds. I wanted to point this out to ensure truth In 
advertising. 

A great deal of study has followed to ensure any redesign of 
the structure of the fairing is absolutely correct and the improve
ments properly made. 

Finally, plans for our Corporate Benefactors Day(s) in 
February, and for the Submarine Technology Symposium spon
sored jointly by The Johns Hopkins University Applied Physics 
Laboratory and the Naval Submarine League in May, are proceed
ing very well. 

Dan Cooper 
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~ EXCERYI' FROM TUB 
NADQNAL DEFENSE AUIBQBIZADON Act 

FOR FISCAL YEAR 1227 

Subtitle C-Nau fromma 
J..eelalatlyc Provisions Adogted 

Nuclear A&tack Suhowine Promms Cuc. 121l 

The budget request included $296.2 million of advance 
construction and procurement funding for a fiscal year 1998 
nuclear attack submarine and $699 .1 million for procurement of 
the third Seawolf clasa submarine, SSN 23. Research and 
development funding in the budget request for the fiscal year 1998 
submarine was initially reported 11 $489.4 million but was 
subsequently corrected to $487 .6 million. The budget request 
included no advance construction and procurement funding for the 
procurement of a second nuclear attack submarine in fiscal year 
1999, 11 called for in the National Defense Authorization Act for 
Fiscal Year 1996 [Editor's Note: See THB SUBMARINE 
RBVIBW, AprU 1996] and the Navy's six year shipbuilding plan 
that waa submitted in conjunction with the budget request. 

The House bill contained a provision ••. (for) ••• $504.~ million 
for advance construction and procurement for a fiscal year 1999 
nuclear attack submarine that would be built at Newport News 
Shipbuilding. 

The House bill would also authorize an increase of $188.0 
million to pursue .•• advance submarine technology initiatives that 
were identified in ReJ>ort on Nuclear Attack Submarine Procure
ment and Submarine Technolol)', submitted to Congress by the 
Secretary of Defense on March 26, 1997. The added funds would 
also be used for design initiatives intended to ensure that new 
technology is incorporated into the design of four developmental 
submarines that would begin construction at the rate of one per 
year during the period fiscal year 1998 to fiscal year 2001 and on 
serial production submarines that would not be authorized until 
fiscal year 2003. It would also revise the baais of the competition 
for serial production so that it would be based on best value vice 
price. 

Additionally, the House provision would direct the Department 
of Defense to implement specified acquisition simplification 
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strategies in order to expedite the fielding of more capable, less 
expensive nuclear attack submarines. 

The Senate amendment (to IM House bUI) contained a provi
sion (sec. 123) that would authorize $804.1 million for procure
ment of SSN 23, $296.2 million of advance construction and 
procurement funding for a fiscal year 1998 nuclear attack subma
rine that would be built at Electric Boat, and $701.0 million for 
advance construction and procurement for a fiscal year 1999 
nuclear attack submarine that would be built at Newport News 
Shipbuilding. 'Ibis authorimion would satisfy all procurement 
funding requirements for SSN 23 and all advance construction and 
procurement funding requirements for the fiscal year 1998 and 
fiscal year 1999 submarines. 

The Senate amendment would increase funding for advance 
submarine technology by $1000.0 million to pursue ... advance 
submarine technology initiatives. The Senate amendment would 
also place limitations, similar in intent if not in detail, on the 
expenditure of fiscal year 1997 procurement funds until the 
Secretary of Defense and the Under Secretary of Defense for 
Acquisition and Technology take certain steps to comply with 
section 131 of the National Defense Authorization act for Fiscal 
Year 1996. 

The conferees agreed to authorize $699 .1 million for procure
ment of SSN 23, $296.2 million of advance construction and 
procurement funding for a fiscal year 1998 nuclear attack subma
rine that will be built at Electric Boat, and $701.0 million for 
advance construction and procurement for a fiscal year 1999 
nuclear attack submarine that will be built at Newport News 
Shipbuilding. 

For research and development the conference agreement: 
(l) authorizes $60.0 million to mature and transition the 

core technologies identified in the Secretary of Defense's ReJ>Ort 
QD Nuclear Attack Submarine Procurement and Submarine 
TechnoJogy with emphasis on hydrodynamics, alternative sail 
designs, advanced arrays, electric drive, external weapons, and 
active controls and mounts; 

(2) directs that of this $60.0 million, $20.0 million is to 
be equally divided between Electric Boat and Newport News to 
ensure the two shipbuilders are principal participants in the process 
of includin& new technologies in the design of future attack 
submarines. The conferees intend that the shipbuilders be allowed 
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access to naval intelligence data and that there be continuing 
interaction among the shipyards, the Navy laboratories, and the 
Defense Advanced Research Projects Agency; ... and ••• 

(1) affirms that the serial production of future nuclear 
attack submarines to follow the four developmental submarines 
will occur not earlier than fiscal year 2002 and only after a 
competition based on price. • 
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DIE SJJBMARINE ARSF.NAL SHIP 

'JM Chief of Naval Operations, Admiral Mia Boorda, on 21 
March 1996, asksl Norman Polmar for his opinions on the 
concept of a submarine arsenal ship. 7he following is from Mr. 
Polmar's memorandum to Admiral Boorda, dated 3 A/JrU 1996, 
which was mlJU available to THE SUBMARINE REVIEW qfter 
Admiral Boorda 's death. Mr. Polmar served on the ARPA study 
panel that led to the current Navy-ARPA project for dewloptng 
such an arsenal ship. 

Memorandum for Admiral Boorda 

Subject: Submarine Strike Ship (CSSGN) 

Dear Admiral, 

Further to our diacuasion of modifying SSN 688s to an arsenal 
or strike ship configuration, I would submit the following: 

l. ConcCl)t. The highly promising arsenal or strike ship 
project should consider the value of a submarine variant-in 
essence an underwater cruiser (CSSGN). 

There appear to be six advantages in pursuing the CSSGN 
concept: 

(1) stealth features of a nuclear-propelled submarine, i.e., 
low visibility-permitting unobserved deployment if desired-and 
high survivability. 

(2) self-contained platform, requiring no escort or support 
functions from other ships. 

(3) rapid response time O.e., high submerged SOA 
regardless of surface weather conditions). 

( 4) use of existing Loa Angeles (SSN 688) hulls that have 
10+ years of service remaining. 

(5) employ existing systems and technologies with high 
demonstrated reliability, i.e., uro risk. 

(6) provide additional work for both submarine construc-
tion yards (Electric Boat and Newport News Shipbuilding) and, if 
desired, a submarine overhaul yard (Portsmouth Naval Shipyard). 

2. Prqposal. The Navy should undertae an objective analysis 
of the CSSGN concept. 
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3. Backuound. 'lbe basis of the CSSGN concept is to insert 
a hull section containing Vertical Launching Systems (VLS) in an 
SSN 688 submarine. 'lbe concept of converting submarines to 
different roles through the insertion of major bull sections bas 
been used by the U.S. Navy for more than a half century. 

For example, at the end of World War Il several diesel-electric 
submarines were converted to the radar picket (SSR) role by the 
insertion of 30 foot hull sections and other changes. 'lbe best 
known U.S. submarine conversions were the construction of the 
SKIPJACK (SSN 58S) design with the addition of a 130 foot 
section to produce the first U.S. ballistic missile submarines of the 
GEORGE WASHINGTON (SSN 598) class. More recently, the 
attack submarine PARCHE (SSN 683) was converted in 1987-
1991 to a deep sea search/recovery submarine with the addition of 
a 100 foot section. 

The Soviet-Russian Navy also made major modifications to 
nuclear-propelled submarines. For example, three of their early 
Polaris-type submarines of the Yankee (Project 667 A) class have 
been reconfigured as cruise missile submarines with a new, 
elongated midships section inserted. These submarines can each 
carry some 40 of the SS-N-21 land-attack missile, similar to the 
U.S. Tomahawk (the Russian designation is RKV-500 Granat). 

The SSN 688 design is capable of accommodating the conver
sion because of its large size and powerful nuclear propulsion 
plant. For example, compared to the Sltipjack design that was 
converted to the Polaris configuration, the SSN 688 has twice the 
shaft horsepower available. 

From a technical viewpoint, the conversion of the SSN 688 to 
a cruise missile configuration would involve no technical risk; the 
only performance degradation would be the loss of a couple of 
knots in speed. (Note that the SSN 688 is the fastest U.S. 
submarine now in service with an underwater speed of 30+ 
knots.) 

4. Discussion. The U.S. submarine community bas proposed 
the conversion of some or all of the four Trident SSBNs that will 
be retired from the strategic role to an arsenal ship configuration. 
This proposal is not recommended because of the large size of the 
Trident submarines and hence higher conversion costs, the need to 
remove Trident fire control systems, etc. 

Also, the relatively small support base for maintaining 10 to 14 
Trident SSBNs after the year 2000 in comparison to the support 
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base for some 40 (or more) SSN 6881 make it more efficient to 
support strike ships hued on the attack submarine. 

The proposed CSSGN would consist of a basic SSN 688 
submarine with the following modifications: 

• reconfigure the front tnd of the SSN 688 to provide for 12 
VLS (as in Improved SSN 688a) 

• insert a midships section of approximately 100 feet fitted 
with approximately 100 to 120 VLS tubes 

• provide appropriate fire control equipment 
The SSN 688 would retain four torpedo tubes (amidships Mk 

67), and full sonar and torpedo fire control capability. The 
current stowage of 20+ torpedoes, however, may be reduced in 
favor of additional Tomahawk missiles (torpedo tube launched) or 
some stowage space may have to be reconfigured for fire control 
equipment. (In addition, four torpedoes/missiles can be kept in 
the tubes.) 

There would be few if any additional personnel required in the 
reconfiguration of an SSN 688 to the CSSGN role. 

It is envisioned that the VLS sections (bow and amidships) 
would be fabricated at Electric Boat or Newport News Shipbuild
ing (both yards having built SSN 688s); installation could be 
undertaken at those yards or at the Portsmouth Naval Shipyard, 
which currently overhauls SSN 688s. 

Nomum Po/mar 
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TRIDENT SSGN 
by ADM Bani Chlks, USN(Rd.) 

Admiral auks Is a~r CINCSTRAT and COMSUBUNT. 

I 
natead of that other publication's "Nobody Asked Me, 
But. •• "1 column, this article falls into the "Somebody Asked 
Me, So ... "2 category. Actually, rm delipted to comment on 

the Arseoal Ship concept, in 1eneral, and Norman's letter to Mike 
Boorda. in particular. The surface community vision of embody
ing submarino-lite principles in an honest to 1oodness warship 
design is overdue on three counts: stealth, crew size and firepow
er. 

The submarine community has touted the advantages of stealth 
for my entire career: too much perhaps. The one stealth surface 
craft built 12 yem ago was strictly for R&D. Current platforms 
are likely to be far too visible to the hip speed, low radar cross
section, low emission weapons of the future. We need to push the 
technoloay envelope to reduce visibility with a surface warship 
that will demonstrate these advantages to the surface community 
and stimulate additional thought. 

Study of much smaller crews on surface warships is wise. 
TICONDEROGA (CG of about 8000-9000 tons) and ARLEIGH 
BURKE (DDG of roughly the same size) have crews of 400 and 
340 people, respectively. Of course, the 688s of comparable size 
have crews of about 140 people. Similarly, surface ships of rough 
equivalence to Trident have much larger crews (for example, Iwo 
Jima class LPH with 680 vice 175 on Trident). Even with two 
crews on SSBNs crew size is one of the principal reasons subma
rines are the least expensive ships in the Navy (for their size) to 
operate. I don't know if the Arsenal Ship will make its 1oal of SO 
people for the crew, and I'm not sure it matters. The process of 
rigorous examination of bow to get along with far fewer crew 
members is clearly appropriate provided they are able to safely 
operate the ship, fight our battles, and handle casualties. 

We've had massive firepower in our Polaris/Poseidon!Trident 

1 Naval Inatilutc Pn>cccdinp. 

2 Dan Cooper, Jim Hay. 

10 



fleet for three and a half decades. Truthfully, today's surface fleet 
bas many missile tubes (22 Ticonderoga class cruisers with 122 
missiles each; plus we're building towards a force of 56 Arleigh 
Burke destroyers with 90 missiles each). Arsenal Ships could 
have as many as 800 missiles on one ship. All these ships can 
send a forceful message. 

Having made a few observations, I sincerely believe we 
(submariners) should applaud the effort of our surface brethren to 
fundamentally rethink their 21st century needs and incorporate 
some key submarine attributes into a unique design. They will 
grow in the process and so should we. 

With that background, consider Norman Polmar's discussion of 
a submarine strike ship. Clearly, the idea of a true submarine 
complement to the Arsenal Ship makes sense. Five of the six 
advantages cited by Norman appear valid. Unfortunately, he's got 
the wrong submarine. It seems to me that it would be wiser to 
convert the Tridents that will standdown during implementation of 
ST ART Il (assuming there is a ST ART II) for the following 
reasons: 

• Los Angeles class ships are basically a much older design; 
with no space/weight margin as currently configured. It's unclear 
how that problem could be alleviated with the addition of the new 
missile compartment section. There is plenty of margin in 
Trident. 

• The Trident hulls will probably be certified for lohger than 
a 30 year life giving roughly 20 years for service in this new role. 
Modifying 688s for only 10-25 years of service certainly does not 
appear cost effective. No plan exists for 688 life extension. 

• Trident is a quieter ship; enough said. Stealth counts. 
• Trident is slower than Los Angeles, but the ship can still get 

there in time to make a difference. If the modifications were 
feasible to 688s, the ship would probably be slowed by much more 
than the couple of knots postulated by Norman. 

• Trident offers the advantage of a spacious multi-mission 
platform. Los Angeles class ships in this configuration could be 
multi-mission also, but Trident facilitates stowage of considerable 
special warfare equipment, the potential for carrying large 
numbers of mines, remotely piloted vehicles as well as off-bull, 
submerged vehicles and a large kit of command, control, intelli
gence-related components. Trident SSGN or Trident SSN could 
easily be utilized as part of the screen for the Arsenal Ship and 
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configured for shallow water. Los Aqeles class ships are superb, 
but unlikely to have the space we'll Deed for the submirine Dew 
technologies of the next century. 

• Coat to convert the Lost Angeles clw ship to this ~nhanced 
strike role is likely to be the same order of magnitude as for 
Trident. The 688 buoyancy must be solved. If there's a waiver 
of ST ART n tube counting requirement& or the modification la 
permitted without Trident missile tube removal, the Trident SSGN 
modifications conceivably could be clleaper. 

• 'Ibe Trident support base is not considered a drawback. 
Yes, there are two Trident bues (and probably only a few attack 
submarine bases) envisioned in 2000, but today we periodically 
work on Tridenti at our SSN homeporta and elsewhere without 
detriment. Also, from a support perspective we intend to refuel 
the later Tridents and the SSGN conversion postulated here would 
assist in preservin& a key industrial bue. 

On balance then, I favor converting the four Tridents which 
could be lost with START ll to Trident SSGNa. It makes better 
warfighting and financial sense. Thia concept deserves rigorous 
analysis. • 
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DARING THE DABDANEJ·I.p 
Pemnbcr 1914 

bJ CDR Rkhatrl Compton-Ball, MBB, RN(Rd.) 

1he Victoria Cross, Brltaln '.r hlgMst mllltary award, hlu bun 
won by a total of 14 Royal Navy .rubmarlner.r In both world war.r. 
1M VC, a bronu cross simply Inscribed •For VaJoW"•, compares 
with the U.S. Congre.rslonal Medal of Honor. 'Ihls Is Part I of an 
eight part sems on British submariMr VCs. 

T he Gallipoli Campaign, conducted by British, Australian, 
New Zealand and French forces from the end of 1914 to 
the beainniq of 1916, was fou&bt on and around the 

Turkish peoinaular bounded by the Dardanelles Strait on the east 
and the Aegean Sea on the west. 

Aa perceived by Winston Churchill, Fint Lord of the Adminl
ty, the object was to open an Allied seaway to Russia from the 
Eastern Mediterranean through the guarded and mined Dardanelles 
channel winding northeastwards to the late-lite Sea of Marmara, 
and thence up through the slim Bosporus neck of water, bordered 
by the Turkish capital Constantinople, to the great land-girt Black 
Sea and Russia. 'Ibis route, hitherto inacceuible to the Allies, 
would be used to supply and assist Russia in fightin& the central 
European powers; to dispose of Turkey as an ally if Germany; and 
thereby to relieve a major threat to El)'pt and the Suez Canal. 

However {and rememberina that no air reconnaissance was yet 
available) the Dardanelles passage was by no means plain to view 
from where the Allied fleet WIS aatbered at the Mediterranean 
mouth by the end of 1914. Somebody bad to look round the tint 
comer to see what was there, and gau1e the defences. The 
blockading submarines-three British and three French-were the 
answer for that. They were nominally helping to prevent the re
emergence of the German battleship GOEBEN and cruiser 
BRESLAU which bad escaped the Royal Navy's Mediterranean 
fleet and sped to Turkey, but the youthful submariners would 
welcome more immediate excitement. · 

The three British boats were of the B class, designed for no 
more than coastal defence; and they were already obsolescent, 
albeit only nine years old, such wu the speed of warship technolo
gy. They had recently been transferred eastwards from Malta 
whither they had deployed, long before the outbreak of hostilities, 
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some 2000 miles from England: they clattered along, creditably 
under their own power, with single 600 bhp 16 cylinder Wolseley
Vickers gasoline engines, at an economical eight knots. No 
modem submersibles were yet available outside home waters. 

The potential performance of HMS B9, BlO and Bll was 
undeniably limited, nor could it be claimed that their crews, each 
comprisina two officers and thirteen men, were truly ready for 
war: practice-attach in peacetime were scarcely encouraged for 
early submarlM boats because there had been too many collisions 
and accidents since their arrival in 1901. Exercises were seldom 
realistic; and the results were apt to be fudged by submariners and 
destroyer men alike. Indeed, even basic submarining was still 
quite a novel art, more dependent on individual skills or sheer 
knack than on consistent service-wide training. The Royal Navy's 
Submarine Service was, after all, only just reaching its teens when 
called to battle. 

Thus practically any warlike operation, especially one so far 
from a friendly coastline, was bound to be adventurous-but 
adventure was very much bow submarine officers thought about 
fi&)lting in 1914. War consisted of going onjolly good stunls (the 
enemy, by contrast, perpetrated spasms); crews were O'! the grin 
when they sailed for patrol while those who stayed behind were 
poor brut~s to be pitied; and the important thing, when unforeseen 
dangers and difficulties arose, was not to be a pompous ass. 

Lieutenant Commander G.H. Pownall was the Royal Navy's 
Senior Submarine Officer in the Dardanelles arena; and he 
naturally determined that the British half of the Franco-British 
submarine flotilla should outdo the French, with whom a healthy 
(sic) rivalry existed. When one of the Frenchmen poked bis nose 
past Sedd-el-Bahr on the northwestern shore of the entrance, 
Lieutenant Norman Douglas Holbrook, 26 years old and com
manding HMS Bll, capped the feat by (somewhat fatuously) 
chasing a Turkish torpedo &UJlboat a few miles beyond Kum Kale 
at the southeastern point. 

Minor stunts like these did nothing except dispel boredom; but 
they did demonstrate that the submarines were in working order. 
They also suggested that the straits, overlooked by numerous guns, 
searchlights and torpedo tubes, and thickly sewn with mines-an 
assembly which could well make the passage too risky for surface 
vessels-mipt be penetrated underwater if only the grave danger 
of mines could be avoided. Accordingly Pownall sketched a 
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design for submarine mine-guards to push mine moorings aside. 
Given these guards, permission was soon forthcoming from 

Admiral Carden in the combined fleet flagship for a submerged 
submarine to test the device on the Turkish minefield which sealed 
the strait with five successive parallel lines (373 deadly eggs in all) 
from four miles short of the well-named Narrows (the ancient 
Hellespont at the middle of an S-bend) and up to a ~e or so 
short of their sluicing commencement abreast Chanak (Canatkale), 
a fishing port on the Asiatic side. If the field was navigated 
successfully it should be possible to gauge the worth and practical
ity of further ventures. 

Of course, all the British and French captains were keen to be 
first. But Holbrook won the competition when be told Pownall: 
.. It will be a pretty heavy strain on the battery (against a current 
varying from two to four knots) and B9 or BIO couldn't possibly 
look at it with their old boxes. We got a new set of cells (IS9 for 
the complete battery) at Malta recently and Bll is the only boat 
that can do it. I'm all for having a try." 

It was a bold statement-possibly bruh-because there is no 
evidence that the proposition was evaluated properly (the pompous 
ass syndrome coming into play, perhaps), but Holbrook and his 
Second Captain (Exec) Lieutenant Sydney Winn surely perused the 
plot with care when they got down to business. 

The mines, making allowance for current, lay at depths 
between 16 and 30 feet where they would catch big surface ships. 
The normal maximum diving depth fur a B-boat was SO feet 
(measured at the surface waterline) consistent with Vickers' 
shipyard guarantee of safety down to 100 feet. Bil could 
therefore dive below danger; but unfortunately the 16-30 feet 
mine-bracket was just where she would need to be when using the 
periscope for taking fixes-obviously a frequent necessity on this 
trip. Moreover there was a severe trimming hazard which was not 
precisely known: close to the surface the water was thought to be 
nearly fresh due to rivers running into the strait; but at some 
depth, estimated at 8-10 fathoms (48..(;() feet), it was salt or 
brackish and more dense. Passing from one stratum to another 
would create havoc with the delicate trim, and a 316 ton B-boat's 
pumping system-supplied by two bilge pumps of 25 hp and IS hp 
respectively-was feeble. The suspicion of a deep counter-current 
added another complication. Local legend related that the Sultan, 
presumably on a tour of his southern estates, tired of one of his 
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wives, put her in a sack and dumped her upstream in the strait. 
It was a recognised and definitive method of disposal from palaces 
at Constantinople and elsewhere in the Ottoman Empire; but here 
in the Dardanelles, to the Sultan's dismay and irritation, the 
package returned of its own accord to sender. Such is the stuff of 
Naval Intelligence ••• 

With her new battery Bil was capable of 6.S knots submeraed 
(top speed) for thr~and-a-half hours (22 miles) or 4.S knots for 
SO miles. If forced to surface, in the face of 11 well armed 
Turkish forts with 72 guns in all, the petrol engine might be 
coaxed to drive the five foot three.bladed propellor at 400 rpm, 
giving 12 knots-but there could be no question of recharging the 
battery which was a slow process even when, with no energy 
needed for propulsion, the maximum 143 volts could be applied. 
Meanwhile, depth-keeping was never easy; it depended mainly on 
the after band-cranked rod-rack-and pinion diving rudders which 
were supplemented by hydroplanes at the bows: the latter required 
23 turns of a control room handwheel to put them from hard-a-rise 
to hard-a-dive, that is, through SO degrees. Planesmen, the 
coxswain and second coxswain at diving stations, worked very 
hard indeed for their submarine pay. 

The magnitude of the task which lay ahead for B 11 is apparent. 
In traditional submariner's terms the escapade was going to be 
fraught with interest. 

A jumping wire and streamliners for the hydroplanes forward 
were extemporised on board the ad hoc tender BLENHEIM at the 
island of Tenedos. A heavy sinker, suspended by a wire, was 
then hung out underwater from her main derrick: B 11 charged this 
several times and each time the wire was pushed aside without 
tuning at the derrick. Good enough: Holbrook optimistically 
convinced himself that if the submarine fell foul of a mine
mooring the mine would not be pulled down to strike the hull. 

Early in the morning of Sunday, 13 December 1914 Bil 
slipped and got underway on her main engine. By 0415 she was 
three miles from the gateway to the Dardanelles. Just before dawn 
Sydney Winn trimmed the boat and dived. Nobody on board had 
any doubts about what the submarine was undertaking; every man 
had written a letter home and left it in the support ship-only to 
be posted if B 11 failed to return. 

Alone in the tiny conning tower, Holbrook watched through the 
scuttles: the grey light of pre-dawn gradually shaded to dark green 
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as the boat slid below the surface. The shore was just distinguish
able through the rudimentary periscope which had a fixed forward
looking ocular box: this, while allowing a viewer to remain 
stationary in the confined space while the periscope was trained 
(either by a geared hand wheel or a one-half hp motor), caused the 
image to rotate from a normal hori?.on right ahead to upside down 
astern-a great help, captains averred, to judging the relative 
bearing of a target. It was theoretically possible to raise and lower 
the instrument by means of a chain drive from a two hp motor, 
but it is probable that the periscope was kept permanently up in 
action: it was easier for the submarine itself to change depth to 
expose or dip the stick. In any event, though, a considerable 
footage of the four inch periscope was bound to be exposed for 
quite long periods. 

On this occasion the lens seemed to be shaking more than usual 
when the boat dived, and when Holbrook climbed down to the 
control room be could feel the deck vibrating beneath bis feet. 
Something was loose, and it bad to be outside the hull. 

The Turkish searchlights were switched off at 0500 and full 
daylight was approaching: if Holbrook bad to rise it w1:5 now or 
never. He ordered main ballast to be blown, opened the hatch, 
and clambered down on to the casing. Sure enough, the tubular 
steel guard on the port forward hydroplane bad come loose and 
was twisted into a hook, ideally shaped to catch mine-wires. Two 
artificers fatalistically disengaged the entire structure with spanners 
and dropped it over the side: the port hydroplane thereupon 
became a mine-trap, but Holbrook was not about to tum back 
now. 

Meanwhile, it was certain that B 11 was being watched with 
interest from the sombre shore. Mentally shrugging, Holbrook 
gave the order to flood main ballast, and by ()()()() the submarine 
was on her way again, keeping about 1500 yards from the 
European shoreline. 

The plan was to stay down at 50 feet, to avoid mines, except 
for an excursion to periscope depth every three-quarters of an hour 
to check position. Precious amps were wasted on the pumps at 
every change of depth, due to the dramatic change of densities, 
while the boat struggled along at four knots against the current, 
making good no more than an estimated two knots over the 
ground. The after hand-worked planes were abominable stiff, but 
Pownall had lent the Spare Crew Coxswain (most likely on the you 
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will volunteer principle) to work in shifts with Bll 's own Cox
swain. 

Life in a B-boat was once described as "like living under the 
bonnet of a motor car", but there were a few creature comforts. 
A breakfast of cold tea. cold ham, bread, butter and jam was 
consumed with relish while Holbrook himself enjoyed half a cold 
lobster which one of the French officers bad generously given him 
at the last minute. 

By 0830 one-third of the battery capacity had been used. 
Nevertheless Bll was on schedule and was now approaching the 
first known row of mines, stretched between Kephez Point and the 
European side. Holbrook and Winn took a careful fix-no speedy 
matter relating relative bearings, called down the tower from the 
periscope, with the ship's head mirrored into the hull through a 
projector tube from the external magnetic compass on the cuing 
above and corrected for variation and deviation. The boat was 
then taken deep to 80 feet. The next hour was uneventful, but the 
movement of the minute band on the control room clock was said 
to be painfully slow. 

At 0940 Holbrook's EP showed he was nearing the Narrows: 
coming shallow again he found that B 11 bad made better headway 
than expected and he had cleared the minefield. Over on the 
starboard bow lay Cbanak. The port was empty; but the indenta
tion which formed Sara Siglar Bay to the right was occupied-by 
a battleship. It was the Turkish MESSOUDIEH at anchor. 

The huge target was on the submarine's quarter about 2000 
yards distant when sighted (the periscope had no ranging graticule) 
so an approach would not be difficult-were it not for the current 
sweeping Bl l across the line of sight. Due allowance has to be 
made for that current when firing one of the two bow tubes: it was 
imperative to steal closer to minimise its effect. 

Holbrook turned towards, went deep, and speeded up for five 
minutes to halve the range. When next he looked he was 1000 
yards away and a little abaft the target's beam. During a torpe
do's running time-about one minute-the current would take it 
some 200-300 feet towards the battleship's stem; so Holbrook 
manoeuvred carefully to point his tubes exactly at the target's 
bow. Then: "Stand by One ••. Firel" and an 18 inch torpedo was 
on ita way. Winn, at the trim, overcompensated for the sudden 
loss of weight and the periscope was dipped when, less than 60 
seconds later, a violent explosion shook the boat. 
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The single torpedo was sufficient. When Holbrook could look 
again it was obvious that the giant was mortally stricken, although 
all guns that could be brought to bear opened fire on the periscope 
at point blank range. Holbrook put the helm to starboard, dipped 
the stick deliberately, and swung away while the battleship started 
to settle by the stern. 

Now things started to go wrong. Shells exploding on the water 
had fogged the compass projector tube; and shore batteries were 
soon joining in; there were no distinguishing marb on shore to 
assist navigation, yet Asia was unpleasantly close to port. Then 
the submarine hit the bottom with the depth gauge showing 38 
feet. 

Holbrook reasoned that if he bad got into trouble by turning in 
one direction he might as well try another, so be reversed the 
helm to port and cheerfully went on to full speed, noting that "the 
submarine was frequently touching bottom from 1010 to 1020, 
when we got into deeper water". Just as Bl 1 ceased to bump and 
grind the last glimmer of light from the compass disappeared. 
Murphy, mercifully rather late in the day, was exercising his 
implacable Law. 

The solution, of course, was to keep the periscope exposed and 
con by verbal orders to the helmsman-it was unlikely that, when 
B 11 was in mid-channel, the comparatively distant forts would see 
the tip sufficiently well to aim their guns. However, there was no 
choice but to pass through the mined area deep at 80 feet, and 
simply hope that the boat was steering a straight course the while. 

When, eventually, it was safe to surface, the hatches on Bll 
had been shut for nine hours-much too long for a tiny B-boat 
when some of the crew were engaged in strenuous activity: the air 
was so foul that the engine would not fire until the ventilation fans 
had run for half-an-hour. 

Holbrook was award the Victoria Cross-the first submariner 
to win the highest honour-and every member of the ~ew was 
suitably decorated. Even better, the Prize Court agreed that they 
were all entitled to prize bounty stemming from an Act of 
Parliament dated 1708 (which cynics might argue bad a good deal 
to do with Britannia ruling the waves for the last two centuries). 
The possibility of financial reward did not enter Holbrook's mind 
in December 1914, but he received £.601 10s 2d in due course for 
sinking MESSOUDIBH (equivalent to about $75,000 today); and 
able seamen were each awarded £120 6s ld (say $15,000 to· · 
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day)-a veritable untaxed fortune amounting to at least two years' 
pay. (What a splendid encouragement to submariners it would be 
if Prize Bounty were revived: Congress and Parliament please 
note.) 

Norman Holbrook was not outstanding in terms of peacetime 
promotional reports. Nor, with the exception of Martin Nasmith 
whose story is told next, were any of the Royal Navy's 14 
submariner VCs deemed to be exceptional by normal naval 
standards. However, in action, they proved supreme. Foremost 
amongst those wartime winning qualities, so well exemplified by 
Holbrook, was determination: maybe this single word covers 
pretty much all that was, or is, essential for a first class submarine 

~-· . 
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JAJlbNFD SWMARINE OPERADONAL FORCU 
IN WQBI,P WAR D 

Will Amaica'a §Na Make the Same Mistake? 
b1 CDR Donald D. Gerry, USN 

A paper submltted to the faculty of the Naval War Colltgt In 
partial satisfaction of the requlrements of the ~rations Dqxut
~nt. 

Introduction 

At first glance the gap between the 1941 Japanese 8\lbmarino 
force and the American attack submarines of present day appears 
immense. Exploiting all that modem engineering can offer, tho 
United States bas incorporated nuclear power, preciaion guided 
munitions, sleek hulls, and computer baaed senson into its boats. 
Today's American nuclear attack submarine, the SSN, is a 
technological marvel vastly superior to its Japanese ancestor. 
Still, the two submarine forces ubibit many 1trikin1 parallels. 
Both were designed to protect the global interests of island nations 
critically dependent on imported nw materials. Numerically 
among the largest submarine fleets of their day, both were manned 
by elite, hand-picked, superbly trained crews. Possessing state-of
the-art equipment, both forces had the ability to deliver some of 
the finest weapons of their era anywhere in tho world. Most 
importantly, both forces practiced remarkably analoaous command 
and control and were expected to excel in many of the aame 
mission areas. 

The similarities between the World War Il Japanese submarine 
force and contemporary American attack submarines should give 
today's operational commander reason for pause and concern. 
Japan expended a great deal of national treasure developing its 
underseas force but received little for its investment. Like Japan, 
the United States has also staked a substantial portion of its 
defense budget and infrastructure on its submarines. Yet, 
America's SSNs are struggling to define their mission, an adequate 
command and control arrangement, and their place in the For
ward. •• From the ~ Navy. U.S. attack submarines may be poised 
to repeat the mistakes of their Japanese forerunnen. 
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Japanese Submarine Operations In World War D: A mstory 

When the Japanese attacked Pearl Harbor in 1941, their 
submarine employment strategy had been In place for almost two 
decades. Dissatisfied with the S:S:3 (American:British:Japanese) 
capital ship ratio established by the 1921-1922 Washington Naval 
Conference, Japan looked to its submarines as a force multiplier. 
Expecting any forthcoming naval war to be a series of major 
engagements between battleships and aircraft carriers, the Japanese 
planned to use long range submarines as a means to attrite 
advancing U.S. fleets. 1 With high hopes for his underseas force 
Rear Admiral Sbigeru Fukudome, Chief of Staff of the Combined 
Fleet, spoke for many when be wrote: 

.. It was my belief that, even if the Task Force's aerial 
attack on [Pearl Harbor] ended in failure, the Submarine 
Force's operation would not fail. My belief was based on 
the expectation that no bitch would arise in the submarines• 
operations. "2 

As foreseen by pre-war planners, the first eight months of the 
war provided Japan's submarine force with a chance to excel. 
Pearl Harbor, Coral Sea, and Midway were major engagements 
between main battle fleets. Japan, on the offensive in each of 
these battles, had reasonable opportunity to position her subma
rines against American forces advancing along known threat axes. 
The performance of the submarines was, however, far below 
expectations. At Pearl Harbor Japanese submarines (using aircraft 
carried on the back of the boats) performed reasonably well in 
their secondary role of reconnaissance, but sank no enemy sbip
ping. 3 During the Battle of Coral Sea the Japanese fared no 
better. Despite adequate positioning by some of the newest 
Japanese boats, no enemy shipping was attacked and superb 
chances to report American carrier positions were missed.' 

The Japanese planned massive submarine involvement for the 
assault on Midway Island. Of approximately 60 units in the 
submarine inventory, 19 were sortied to Midway in support of the 
Combined Fleet, while an additional six were sent to the Aleutians 
as part of a northern feint.' Once again, results were disappoint
ing. Although the American aircraft carrier USS YORKTOWN 
was sunk by the Japanese submarine 1-168, the forward submarine 
screen failed to execute its primary function of intercept, warning, 
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and attrition. 6 Despite the substantial number of Japanese 
submarines in the vicinity of Midway, none was able to locate the 
American carriers prior to the main fleet engagement. In fact, 
inadequate submarine reconnaiwmce was a principal reason the 
Combined Fleet was surprised by the U.S. Task Force. More
over, the only reason the 1-168 was able to attack YORKTOWN 
was that the carrier was dead in the water-the victim of a 
previous air bombardment. 7 

Long before the Midway debacle, Japanese submariners 
realized that their performance had been unacceptable. The Sixth 
(Submarine) Fleet Commander, Vice Admiral Mitsumi Shimizu, 
reported after Pearl Harbor: 

.. We have ascertained that it is very difficult for subma
rines to attack warships and block a well guarded harbor. 
We are of the opinion that the main targets of submarines 
should be merchant ships and not warships."' 

Thus, in April 1942 the Sixth Fleet issued a new operational 
priority. J apanes submarines were to concentrate their efforts on 
attacking merchant shipping.9 Oddly, while Combined Fleet 
Headquarters acquiesced to the shift in Sixth Fleet's priorities, 
Imperial hierarchy still felt that the submarine's basic mission was 
sinking combatants. Japanese naval planners fashioned fumre 
operations, such as Midway, accordingly. 10 

During the later half of 1942 Japanese submarines not. involved 
with Combined Fleet assaults concentrated their efforts in the 
Indian and Southwest Pacific Oceans. Following Sixth Fleet's 
directives, they attacked enemy shipping and achieved some 
measure of success. Sinking more than 100 merchants, the 
submarines were playing to their inherent strengths. 11 Unforbl
nately for the Japanese, the performance of its submarine force 
had reached its pinnacle. 

By November 1942 the Japanese defense of Guadalcanal was 
desperate. Unable to supply its garrison, the Army concluded that 
the only way to get ammunition and food to its troops was by 
submarine. Asserting its influence over the Navy, all available 
boats were diverted to Rabaul for supply operations. Suffering 
tremendous casualties in this new stage of the war, submarine 
crews were diagusted by duty for which they had neither proper 
training nor equipment. Compounding the loss of men and ships, 
most submarines participating in conveyance missions were 
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diverted from formerly successful anti-shipping operations in the 
Indian Ocean. 12 Supply operations marked the beginning of the 
end for the Japanese submarine force. With most of its units 
prevented from conducting offensive operations and losses of 
experienced manpower in the Guadalcanal supply effort mounting, 
Imperial Navy submarines ceased to be a serious threat by early 
1943.13 

Jaganw Submarine Ogeratioos lo World War U; An Analysis 

By most accounts, Japanese submarine performance _in World 
War II was dismal. Japan's underseas fleet sank a mere fraction 
of American totals (184 merchantmen, 15 warships for Japan; 
1,079 merchantmen, 201 warships for the United States) despite 
rough numerical equivalence with the United States. Even more 
damning was the fact that the Japanese torpedo at the start of the 
war was far better than any weapon the Americans ever pos
sessed. 1' As Admiral Fukudome remarked: 

"The Japanese Navy expected too much from its subma
rines ... But when it came to the test of actual warfare, the 
results were deplorable."" 

Why did the Japanese submarine force perform so poorly? A 
review of the operational design of the Imperial Navy reveals 
many of the answers. 

The Japanese lacked an adequate operational conttol (OPCON) 
scheme for their submarines. The Sixth Fleet Commander held 
OPCON of all submarine squadrons and divisions as a default 
condition. But when a major offensive was planned, OPCON 
could take many forms. For the Pearl Harbor attack Sixth Fleet 
retained OPCON until the aerial bombardment commenced, then 
control shifted to the Task Force Commander. At Midway the 
Combined Fleet Commander held OPCON throughout all stages 
of the battle, including preparatory reconnaissance. The Imperial 
Army gained OPCON when submarines began supply transport 
duty during the struggle for Guadalcanal. 16 

Usually a submariner, the Sixth Fleet Commander nominally 
understood the strengths and limitations of his boats. Not 
surprisingly, most success occurred under this OPCON. When 
another commander took control, problems quickly developed. 
For example, the Combined Fleet Commander's submarine 

24 



specialist for the Midway invasion advised him that many of the 
boats intended for the mission were in unacceptable material 
condition. Ignoring this warning, the Combined Fleet Commander 
ordered the boats to assume forward reconnaisnnce positions. 
When many of the submarines could not complete the journey to 
the Central Pacific, an unobstructed passage was left for the 
American fleet to traverse. As fate would have it, the hole in the 
Japanese submarine surveillance screen was exploited by the 
American carriers as they cruised unmolested to Midway •17 

Another problem with Japanese OPCON waa substitution of 
micromanagement for commander's intent. The inclination of 
Japan's admirals was to centralize operational and tactical control 
of the boats. Instead of assigning large patrol areas in which to 
conduct unrestricted submarine warfare (as was the practice in 
Germany and the United States) individual unit captains were 
given precise locations and inflexible tasking. To make matters 
wone, operational commanders frequently positioned their 
submarines like pieces on a game board. Often the speed the 
boats were ordered to make by shore directive could only be 
achieved by traveling on the surface. Many submarines were lost 
during these ill-advised transits!' Japan's admiralty was so 
enamored with micromanagement that they also allowed them
selves to be dragged into prescribing tactics. In one particularly 
stunning instance, the officer holding OPCON was expected to 
dictate the number of torpedoes that were to be expended on a 
given target.19 Japan's ad hoc OPCON systems and smothering 
leadership produced disastrous results. Unit Commanding Officers 
(COs) obediently followed orders but rarely demonstrated 
initiative, cunning, or daring. Paucity of operational inten~ 
combined with timid COs, rendered the entire submarine force 
impotent. 

Another glaring problem for the Japanese submarine force 
during World War D was lack of operational focus. Specifically, 
operational commanders frequently tasked boats with missions for 
which neither the crews had been trained nor the boats designed. 
The most dramatic example of this problem was the use of 
submarines for supply missions. Although the Navy strongly 
opposed the concept of submarines as supply ships, desperate 
Army generals persuaded Imperial leadership to go forward with 
the idea. Japanese submarines successfully destroying merchant 
shipping in the Indian Ocean were recalled, torpedo tubes were 
removed, weapons were offloaded, and cumbersome external 
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transport devices were attached. Angered by the Army's interfer
ence, the Navy made minimal effort to address critical shiphand
ling issues or mission safety. Defenseless and often wallowing on 
the surface attempting to deliver insignificant quantitie8 of food 
and munitions, Japanese submarines suffered devastating losses 
executing these poorly conceived ventures.» 

Supply delivery was not the only example of poor Japanese 
mission selection. Commanders frequently ordered submarines 
completing patrols to stop near allied bases and attempt shore 
bombardment. Equipped with small caliber deck guns and lacking 
rapid topside reload capability, the boats found themselves 
outgunned and under attack by the very installations they were 
supposed to destroy. Instead of letting the submarines conduct 
missions for which they were dmigned (offensive mining, for 
example) Japanme leadership continually assigned shore bombard
ment u a means to interrupt harbor operations.21 

Communications were an additional deficiency that plagued the 
Japanese submarine fleet. Using decoded enemy tasking messag
es, U.S. convoys bypassed known submarine patrols. By taking 
advantage of precise Japanese station teepin&, American anti
submarine warfare (ASW) assets also frequently turned knowledge 
of Japanese submarine positions into kills. For example, in 1944 
U.S. intelligence determined that 10 Japanese submarines bad 
formed a screen in the Philippine Sea. Armed with this informa
tion, three U.S. destroyers systematically dissected the screen and 
sank six boats. The other submarines in the group managed to 
reposition and escape, but only after they intercepted American 
messages intended for Hawaii. Stran1ely, the surviving boats 
were never warned by Sixth Fleet Headquarters.= 

A final indictment of Japanese submarine operations lies in 
leadership's total disregard for technological developments. By 
1943 most American vessels were fitted with effective radar sets. 
Yet, the Japanese did not install them on their boats until late 
1944, despite impassioned pleu from submarine COs.25 Chief 
among the reasons the Sixth and Combined Fleets hmitated to 
force the Naval Technical Department to install available radars 
was fear of expending political capital on a device of questionable 
utility.2' As numerous nipttime ambushes on Japanese boats 
attest, the Fleet Commanden' priorities and vision were fatally 
flawed. 
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Contemporary American Attack Submarine Operations TIQUI 
the Japanese War Elgerience; A Comparison 

Few U.S. Commanders-in-Chief (CINCs) have submarine 
experience and none has ever had a Joint Task Force opposed by 
a credible submarine threat.~ Since today's leaders face many 
of the same submarine operational dilemmas that confronted the 
admiralty of the Imperial Japanese Navy, a comparison of present 
day American attack submarine operations with those of the 
Japanese in World War Il provides valuable insight. . 

A significant issue a CINC must resolve early in any major 
regional contingency is OPCON of submarine assets. Prior to the 
end of the Cold War the Fleet Commander merely delegated 
OPCON to the Type Commander or a submarine Task Force 
Commander. In this simplistic but effective system, a submariner 
always bad OPCON of SSNs. However, after the U.S. military 
drawdown of the early 1990s, several chanaes were undertaken by 
submarine leadership to make SSNs more palatable to Carrier 
Battle Group (CVBG) Commanders. One initiative was to shift 
OPCON of assigned SSNs to the battle group. 

A CVBG commander possessing submarine OPCON is 
confronted by a significant problem that the Japanese grappled 
with a half century ago. Unless the SSN exposes an antenna, 
neither the submarine nor the battle group possess organic means 
with which to reliably communicate with each other. Indeed, the 
physics of underwater electromagnetic propagation have not 
changed since World War II. Only very low radio frequencies 
transmitted from large shore based antenna arrays have the 
capability to transmit signals that can be received by submerged 
SSNs. Therefore, the principal obstacle to uncomplicated 
OPCON-communications-remains a major problem. 26 Since 
the CVBG Commander can't immediately talk with his submarines 
and only knows the SSNs' approximate position, he can't instantly 
direct their actions. He must rely on previously transmitted intend 

Like the Japanese Task Force Commanders before him, the 
CVBG Commander will be tempted to solve his SSN connectivity 
deficiencies. Should he choose to remedy the situation with 
additional communications requirements (i.e., more antenna time), 
the CVBG Commander places the SSN at risk to radio geolocation 
or visual counterdetection. The major strength of the SSN, 
stealth, is sacrificed. Moreover, extensive transmissions from 
emerging high baud systems (such as video data links) significantly 
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increase the probability of enemy decryption. When one transmit
ted periscope picture contains as much digital infurmation as a 
month's worth of conventional satellite communications, the 
opportunity for the enemy to piece together the American opera
tional security puzzle is significantly enhanced. 71 Should an 
ASW capable enemy even partially decrypt a submarine tasking 
message, a disaster similar to that suffered by the Japanese in 1944 
in the Philippine Sea could occur. 

A CVBG Commander not inclined to solve his submarine 
OPCON problem with increased communications might be enticed 
to micromanage his submarine's position and speed. When 
Japanese commanders did this, submarine performance suffered. 
Japanese COs reluctant to shift from an ordered position let many 
attack opportunities slip away. Furthermore, the boats were 
frequently placed at risk when Task Force Commanders forced 
them to transit at unreasonable speeds, often on the surface. In 
today's tough ASW environment, where a few knots of speed is 
the difference between being an effective or useless acoustic 
sensor, the CVBG Commander could bar.ant his SSNs by essen
tially rendering them deaf. Additionally, the CVBG Commander 
is likely to find, as the Japanese did, that precise station keeping 
robs submarine COs of the initiative they need to be effective. 

When the U.S. Submarine Force was threatened by cutbacks, 
submarine leadership endeavored to ensure SSN participation in 
every possible military operation. Count me In/ became the Silent 
Service's motto. Emphasis shifted from deep water to the 
littorals. Instead of opposing Soviet ballistic missile submarines 
(SSBNs) in the Arctic, SSNs actively participated in a wide range 
of CVBG operations. Long overlooked missions, such as swim
mer delivery and strike, became priorities. Even the pace of 
budget enhancing VIP tours and media sessions markedly in
creased. Some could question whether operational focus was lost. 

1be Japanese experience indicates that CINCa should be 
concerned with the number of missions they expect their SSNs to 
accomplish. Consider the case of ASW. Modern SSNs and 
diesels can be detected at ranges of only a few thousand yards, if 
at all.21 As illustrated by the recent collisions of U.S. and 
Russian submarines in the Barents Sea. tracking of opposing 
underseas forces is getting more difficult.» Yet, today's CINCs 
need assurance that their fast sealift ships will not fall victim to a 
Russian Akula II class SSN or Iranian Kilo class SS interdicting 
a critical sea line of communication. The difficulty of the contem-
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porary ASW problem and the Japanese submarine experiences 
after 1942 suggest that as long as U.S. SSN efforts ar~ directed 
across a wide spectrum of missions, CINCs may not receive the 
anticipated level of performance in critical areas such as ASW. 

Japanese submariners thought they would fight World War II 
in deep, unrestricted seas. Their boats were designed for open 
ocean and that is where they trained. By 1945, though, most of 
the underwater war had been fought where operational leadership 
had sent the boats-the littoral. U.S. submariners confront a 
similar fate in 1996. Despite the fact that their ships were built as 
deep water, sea control platforms, the Navy's Forwacd ... From the 
Sa doctrine thrusts them into the world's shallow waters. 30 

While U.S. SSNs have exhibited superior peacetime adaptation to 
this new environment, Japan's ordeals indicate that war could yield 
entirely different results. Take, for instance, the situation with 
mines. In the deep waters of the world mines are difficult to 
employ effectively. On the other hand, mine warfare in the 
littorals is easy and cheap. Had one of the Iraqi floating mines 
that seriously damaged USS PRINCETON or USS TRIPOLI in the 
Persian Gulf War struck a submerged SSN, it is questionable u 
to whether the submarine could have survived." In fact, U.S. 
SSNs not only have limited capability to endure a mine explosion, 
they have practically no chance of finding most modem mines.32 

Swimmer delivery is another littoral mission that may produce 
unpleasant wartime surprises. As older SSN classes are decom
missioned, the Los Angeles class will be tasked as a drydeck 
shelter (DDS) host submarine. Already notoriously poor at 
shallow, slow speed depth control, a Los Angeles class SSN fitted 
with the bulky DDS could easily find itself broached in unfriendly 
waters. 33 Whereas in peace an exposed submarine is threatened 
by little more than embarrassment, a DDS equipped SSN wallow
ing on the surface in a war zone may find that it is just as easy a 
target for coastal patrols as the lar1e, unwieldy Japanese supply 
submarines were. 

The Japanese submarine force paid dearly for its leadership's 
lack of technological vision. While radar was revolutionizing 
submarine warfare, the Sixth Fleet Staff comfortably claimed that 
radar sets were "useless"." Today's CJNCs must not let the 
U.S. Submarine Force make the same mistake. Let us again 
examine the case of ASW. While America's primary ASW sen
sor-acoustics-yields ever diminishing returns, other nations have 
looked elsewhere for answers to the underwater detection and 
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tracking problem. Non·acoustic ASW sensors are prominent on 
several of the latest British and Russian boats. Corresponding 
devices are nowhere to be found on U.S. SSNs.35 One can only 
wonder why the world's other top submarine fleets find these 
apparatus desirable. Similarly, the U.S. Navy relies solely on 
acoustics for torpedo homing, despite known deficiencies in 
shallow water and anti--surface warfare (ASUW) applications. 
Other nations, such as Russia and Iran, use wake homing teclmol· 
ogy as a remedy for ASUW acoustic shortcomings.36 Although 
the United States has the world's finest deep water, heavyweight 
torpedo, America does not employ wake homing tecbnology.37 

Bmnunendations 

There are those that believe there is no task more service 
unique than operatin& a submarine at war. The lessons of 
Japanese submarine OPCON clearly lend credence to that opinion. 
Whenever a non·submariner directed Japanese boats, disaster 
quickly followed. Not surprisingly, every other nation that has 
conducted a successful underseas war (including the British in the 
Falklands"} has bad a submariner retaining OPCON of attack 
submarines. American leadership would do well to consider the 
lessons of others and keep submarine OPCON where it has 
traditionally been-in the hands of submariners. 

An SSN is a distinctive warfighting machine with missions only 
it can accomplish. No other armed service or equipment can 
conduct under·ice ASW, covert mining, or swimmer delivery. 
Additionally, few would argue that SSNs are the principal ASW 
platform of the United States. While any number of ships can 
launch Tomahawk missiles, only an SSN can track down a rogue 
Russian SSBN in the Arctic or covertly mine Bandar Abbas, Iran. 
With submarine unique capabilities valuable force multipliers, 
CINCs should carefully consider the ramifications of lost profi
ciency due to lack of focus in critical mission areas. CINCs 
should ensure that the Submarine Force remains adequately 
focused on the tasks which it does best or only it can do. 

U.S. SSN wartime missions in shallow, restricted waters are 
another area in which CINCs should proceed carefully. The poor 
mine detection and slow speed handling characteristics of the Los 
Angeles class SSN will certainly exact a heavy price in littoral 
warfare if not corrected. The Japanese provided a valuable 
illustration in underseas littoral warfare. When they lost sight of 
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what their submarines could and could not do, they paid a severe 
price. With the posaibllity of leas than SO SSNs in the U.S. 
submarine inventory, America can't afford the same mistake. If 
operational leadership truly wants the SSNs to fipt in the littorals, 
then they should make sure U.S. boats are designed to fight and 
survive there. 

Drawdowns are difficult times for military leaders. Research 
and development, particularly in a mission area where there seems 
to be minimal threat, is often hard to justify. But throughout 
today's world submarines are prolific and popular. Money is 
being invested in submarine warfare and new technologies are 
emerging. If CINCs want to ensure their boats are a match for 
any opponent, new ASW and torpedo technologies must be 
explored and developed. We must not ignore or discard the radar 
of our generation! 

Conclusion 

The U.S. Submarine Force has a long and proud tradition. In 
both World Warn and the Cold War it served America superbly. 
As it struggles to find its place in a world which is no longer bi
polar, the U.S. Submarine Force must rely on the nation's 
operational leadership to ensure costly mistakes of history are not 
repeated. The similarities between the Imperial Navy's subma
rines and contemporary U.S. SSNs, combined with the sobering 
nature of Japan's operational failure, compel present day CINCs 
to heed history's lessons. As patrols off both American coasts by 
Russian Akula class SSNs in 1995 remind us, other nations would 
be delipted to possess the world's premier submarine force 
should the United States choose to relinquish the title." With 
one eye on where others have been, the time has come for today's 
operational leadership to carefully assess where the U.S. attack 
Submarine Force is headed. • REFERENCES 
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SUBMARINE J,Ji?§ONS FROM WOBID WAR u 
bJ CAPT WJ. Rn, USN(Rd.) 

A host of lessons were learned about aubmarines in war, 
as I noted in my World War n journals and are docu
mented in my book, War in the Boats. The lessons 

concern submarines, not diesel submarines, in particular. They 
seem as applicable today aa they were in a war half a century ago. 

Before WWil, the 18880DS which abouJd have been learned 
concerning the effectiveness of submarines-specifically, the 
German U-boata of WWI-were evidently foraotten. That U-boata 
sank 10 battleships and 18 heavy cruisers and 11.S million tons of 
merchant shipping in four years of war, was ignored in the 
planning guidance for winning the Pacific War against the 
Japanese-the U.S. Top Secret War Plan Orange. This Plan, a 
U.S. Grand Strategy for the war, visualized the U.S. Fleet 
centered around battleships, at the outset of war, sailing across the 
North Central Pacific to retake the Philippines and on the way 
meeting the Japanese Fleet which it would defeat in Mahanian 
style. Then the U.S. Fleet would go on to the Japanese homeland 
and force the Japanese to sue for peace. This scenario, liowever, 
neglected the impact U.S. submarines would have against Japanese 
warships and their merchant fleet. U.S. submarines were not 
considered to be influential in determining the war's outcome. 

Similarly, the failure of U.S. leaders to recall the effectiveness 
of U-boats in WWI, was just as culpable for the Adantic sea war 
as for the Pacific one. No plans were developed for a U-boat war 
off the east coast of the United States. Yet, on 12 January 1942, 
Admiral Doenitz had five, 1SO ton, Type VII U-boats with only 
14 torpedoes per submarine, deployed a few miles offshore, for 
the highly successful operation called Drum Beat. Admiral Stark, 
the CNO, had wronaly thought that the Germans were incapable 
of employing their 6000 mile range submarines off the U.S. east 
coast. Supposedly, they couldn't get there and then get back to 
their bases in western Europe. But Admiral Doenitz had brought 
two 4200 ton MUch Cows to replenish and rearm his Type VII U
boats for a second round of attacks before sailing back across the 
Atlantic. Also, our naval leaders, failing to learn from the history 
of WWI, made no attempt to convoy the coast.al shipping until the 
U.S. bad suffered more than two million tons of sunken ships. (In 
the first two months, the Drum Beat submarines sank lOS ships of 
over one-half million tons of independently sailed ships.) 
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Pearl Harbor with its losa of U.S. battlahips finished off the 
validity of War Plan Orange. And the entry of Germany into the 
war then made submarines of great importance in the Atlantic sea 
war. 

When the CNO sent an ALNA V in the afternoon of 7 Decem
ber 1941: "Execute unrestricted air and submarine warfare against 
Japan", the U.S. Submarine Force was taken by surprise, in that 
pre-war efforts had been directed towards support of the surface 
forces. Whereas, this directive initiated an attrition war against 
enemy warships and enemy merchant ships, for which there had 
been few exercises-but many for protecting battlahips. (1be 
U.S. torpedoes were too light in warhead si7.e for either merchant 
ship or warship attrition, while the wake-making trail of this steam 
driven torpedo created many misses due to evasion maneuvers of 
alerted ships. The S60 pouod warhead of the Mk 14 submarine 
torpedo and the 350 pound warhead of the old Mk 10 torpedo 
merely tended to damage big ships. On the other band, the 
Japanese Long Lance wakeless torpedo with its 1100 pound 
warhead, sank most ships outright.) 

A lesson that I learned on my first war patrol was that any 
submarine no matter bow decrepit and inefficient it might be, is 
feared out of all proportion to the damage it might cause to enemy 
ships. This was proved true of the antique U.S. S-boats deployed 
in the Solomons area. The •Rusty Old Sewer Pipes• as they were 
affectionately labeled, with their Mk 10 torpedoes, produced only 
six confirmed sinkings in the first year of the war. Yet the 
Japanese allowed these old boats to disrupt their flow of shipping 
to Northeast New Guinea and Guadalcanal, assuring a breaching 
of their inner and outer perimeters of island defenses. They also 
caused faulty decisions to be made by their naval leaders. (1be 
sinking of the 4700 ton troop-carrying OKINOSIDMA on 11 May 
1942, the S-44's sinking of the big supply ship SHOEI MARU and 
the S-37's sinking of a troop transport-all in the St. George's 
Channel area, caused the Japanese to use only destroyers in their 
unsuccessful attempt to take northeastern New Guinea. While the 
S-44's sinking of the KEUO MARU, the S-38's sinking of the 
troop transport MEIYO MARU, and the S-44's destruction of the 
heavy cruiser KAKO seemingly stopped the use of merchant ships 
to reinforce the Japanese troops on Guadalcanal.) 

A submarine•s quality of ubiquitousness-a major asset-causes 
an unreawnable expenditure of enemy efforts on false contacts. 
produces irrational responses in enemy operational decisions and 
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causes much wasted time and naval resources trying to combat 
submarines everywhere they might be. The excessive employ
ment of Japanese fleet destroyers in the 1942 Solomons campaign, 
their willy-nilly dropping of depth charges and their frequent 
changes in transit patterns on the suspicion of a submarine being 
somewhere, demonstrated a paranoia about the invisible subma
rines. 

Enemy surface and air commanders understand little about 
submarines. They claimed easy sinkings of subs while irrationally 
fearing a submarine's capability to counter their operational 
actions. The slghltd sub, sank same syndrome, for example, as 
used by Japanese aircraft pilota after attacking the S-37 with 
bombs when it had submerged, and Admiral Mibwa's wrong
headed decision to tum away after a decisive cruiser victory at the 
Battle of Savo Jaland, in fear of the S-boata in the vicinity of 
Lunga Roads, were such Japanese actions. 

Submarine crew habitability, so important in peacetime, proved 
far less important in wartime. The crew letll'Md to llve with lt 
particularly when it had patrol succesaes. Miserable habitability, 
i.e., hot bunting, being plagued by cockroaches, lack of privacy, 
lack of water for personal cleanliness, lack of air conditioning, and 
a submerged environment of high temperature, high humidity, 
slowly increasing pressure and slowly decreasing oxygen content 
in the submarine were for the most part accepted without a gripe. 
Lack of operational success lowered crew morale far more than 
unsatisfactory living conditiona-as experienced in S-37. 

The submarine is basically an offensive unit. It is poor, at 
best, in the defensive or blockade role. Despite the historical 
proof of this dictum, the submarines deployed in the Solomona 
areas in the first year of the war were all positioned at the foot of 
St. George's Channel or off Savo Island in a blockading role 
preventing ships from Rabaul to transit to New Guinea or to 
Guadalcanal. Hence, submarine ainkings were sparse. Only when 
these defensively oriented submarines moved out from their 
assigned patrol areas were there sinkinp of critically important 
Japanese ships. The S-44'1 destruction of the Japanese heavy 
cruiser KAKO north of New Ireland, and the S-38's sinkine of a 
critical troopship for reinforcement of the Japanese troops on 
Guadalcanal, were these important sinkings made possible. 

The submarine can operate independently with great effective
ness when allowed to operate freely over a large area of the ocean. 
It can offensively attack surface ships without the support of other 
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naval forces, and can attack the ships selectively with total surprise 
and then use a blanket of water to successfully evade counter 
attacks. (CREV ALLE's attacb were of thia nature.) 

Attacking with surprise is the submarine's most important 
quality. It makes the submarine the equal or better than the 
biggest of warships. With a fraction of the crew size of the big 
warships and an even areater disparity in weapon power it can 
sink these big ships and get away successfully. Defensively, 
however, though many targets might be presented to tho subma
rine's fire control system, its chances of achieving attack surprise 
are small because the targets are normally alerted to the possibility 
of an attack. (When many DDa came throuah the S-37'a blockade 
area, their topsides were jammed with lookouts, looking for the S-
37's periscope. Additionally they tried to give a wide berth to the 
area where S-37 had last charged ita batteries on the sur
face-knowing that she could move only a few miles from that 
position.) Moreover, the lookout& in the tops of Japanese 
merchantmen or warships had superior binoculars and could see 
a submarine's high periscope before the U.S. submarine could see 
the topmasts. And their destroyers exhibited a long-range passive 
listening capability far superior to that of the U.S. suboiarine. 

Few submariners were wounded in submarine warfare. There 
tt1ere few Purple Hearts awarded to submariners. It was a matter 
of all or nothing. Even thouah the Submarine Service was the 
most lethally dangerous military service, submariners were 
fatalistic about their chances of dying-with the optimism of youth 
about their indestructibility. They were resolute in their accep
tance of death as a consequence of their profession-like good 
samurais. 

Being a Silent Service, for the most part, served the submarines 
well both for the generation of surprise in attack and for overall 
safety. (When Admiral Fife at Brisbane had two of his subma
rines, GRAMPUS and AMBERJACK acknowltdg~ 107 of bis 
messages in early 1943, the Japanese with a good RDF'mg 
capability pinpointed the two submarines and sank GRAMPUS in 
February 1943, and AMBERJACK in March of 1943.) 

When the oxygen content of a submerged submarine's air geta 
low-even if the carbon dioxide is absorbed from the air in the 
boat-almost everyone makes mistakes in their thought processes, 
as illustrated by SEADRAGON's torpedo attack against a large 
Japanese troop carrier late in the evening of 2S December 1942. 
(Replenishing the~ was forgotten.) 
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Depth charging made equipment balky to operate and even 
necessitated hand operation of the equipment. This called for 
great strength to operate the gear in a manual mode. (SEA
DRAGON's Strength Club proved invaluable, particularly for 
hand dlvlng the boat and for continuing the fighting capability of 
their submarine.) 

A submarine's high speed is at a premium in an attack on a 
high-speed valuable enemy warship (as with CREV ALLE's four 
hour, 20.S knot chase of a Japanese aircraft carrier-before a 
torpedo attack materialized.) 

A submarine camouflaged for invisibility by using light gray 
paint on its vertical surfaces, is far less visible under all conditions 
of low visibility than an all-black painted job or a zig zag painted 
submarine to prevent a good estimation of its target angle. The 
light gray FLASHER and the traditional black-painted CRE
V ALLE conducted visibility tests as they came south off patrol. 
The gray-painted FLASHER proved more difficult to see even on 
moonlit nights. Hence the day after their arrival in Freemantle, 
CREV ALLE was painted gray except that her bridge shadow areas 
were painted white. A new idea. 

The Japanese, in not allowing themselves to be taken prisoner 
after CREV ALLE sank their gunboat, demonstrated a Japanese 
belief that a man who allowed himself to be taken prisoner was a 
contemptible person-and was to be so treated when be became a 
prisoner of war. The bad treatment of submariners who allowed 
themselves to be captured can be thus rationalized. 

The weaker of two assailants in high seas warfare (in this case, 
the Japanese) will cause bis operations to gravitate to shallow 
waters where mines can restrict the mobility of the stronger enemy 
(the U.S. Submarine Force) and bays and inlets can be utilized for 
protection. At the same time, bugging the coast reduces the escort 
requirements by allowing escorts to protect only the outboard 
flanks of the ships they are protecting. (CREV ALLE's third war 
patrol off Bomeo demonstrates this principle.) 

Significantly, although some Burn messages of decoded 
Japanese ship movements were received by CREV ALLE which 
might have been capitalized on, they never were. In some cases, 
Japanese ships might have been missed because of own navigation 
errors. 

Submarines can be highly selective in their targeting of enemy 
ships and can attack deliberately-controlling the tempo of the 
battle. (This was well illustrated by CREV ALLE•s attack of a 
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large tanker, the last and most important ship in an eight ship 
convoy. The tanker was sunk aft.er letting the other seven ships 
with their outboard escorts pass on by at close range before six 
torpedoes were fired at the converted whale ship. 

Women in a submarine caused bad judgements by her male 
officers who might have been trying to show off for the fairer sex. 
This resulted in a near disaster for the boat. Additionally, they 
were not compatible with the submarine's design. ('Ibis was 
CREV ALLE's experience when she evacuated 16 women from the 
Japanese-held Island of Negros in the Philippines.) Submarines 
throughout the war carried out Special Missions. They rescued 
downed flyers, landed coast watchers and saboteurs, rescued 
Allied personnel after ship sinkings, evacuated friendly people 
from Japanese-held territory, did coastal recoDDllssance, allowed 
cartel and hospital ships of the enemy a free passage, and laid 
mines to restrict enemy ship movements. 

From the air, a surfaced submarine proved difficult to identify 
as such. (Ibis weakness in the enemy's ASW was capitalized on 
by CREV ALLE when she sped on the surface to the head of a 
convoy with air escort.) The Japanese pilots also proved suscepti
ble to spurious voice communications as when CREV ALLE's 
Executive Officer sent a Wolfpack diving messaae and then kept 
CREV ALLE on the surface. Thia caused the air escort to break 
off bis search for CREV ALLE when he had closed to less than 10 
miles, and returned to hia station over the convoy. 

The destroyer escorts of a slow moving convoy on CRE
VALLE' s fourth war patrol in 1944 indicated a good passive 
listening capability. This was shown by their leaving the convoy 
and heading to intercept the speeding noisy CREV ALLE, on the 
surface and trying to get to the head of the convoy. When 
CREV ALLE markedly slowed, reducing her noise, the destroyers 
broke off their investigation and returned to the convoy. (There 
was no intelligence on this possible German passive array sonar 
technoloay.) 

General observations about submarines throughout the war 
would be: 

• U.S. submarines proved to be tough warships. They were 
difficult to sink and were readily repaired at sea by their techno
logically competent crews. Their damage control equipment was 
well designed and the damage control measures were well thought 
out and proved very effective. 

• Submarines, at best, proved to be poor pickets for a rapidly 
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moving fleet of surface ships, (the mission for which they were 
designed). This defensive mission with its poor sonar detection 
ranges on enemy surface ships, and only limited visual and radar 
detection ranges, provided little coverage for distant surface or 
submarine threats. 

• Appreciating sound layers in the ocean (with the introduc
tion of the bathythermograph in submarines) proved of great value 
in effective evasion and in achieving attack surprise. 

• Submariners were virtually all volunteers. They were 
phlegmatic while under a depth charging or bombing attack; there 
was no yelling within the submarine; they never showed signs of 
being afraid (with only one man going catatonic from fear-but he 
was identified as a psychological misfit who should have been 
screened out of submarines); they liked each other, showing no 
signs of having spats (no marked up faces or anifY words tossed 
at each other); it was indicated that submarining was a young 
man's game, requiring the endurance of healthy youths; there was 
little need for discipline of the men; they had a high esprit de 
corps, feeling that they were in an elite service; and ~ey were 
offensive minded, wanting to go on the next and the next and the 
next patrol and not be stuck in a shore assignment, (for a 15 man 
draft for new construction I got only three volunteers). Most 
importantly, submariners were well above average in intelligence. 
So I must confess that I'm alive today because, unlike those where 
were taught that: "When in danger or in doubt, run in circles, 
scream and shout", a submariner on CREV ALLE was resourceful 
enough to order "All back emergency! 

It should be emphasized that, for the most part, these subma
rine lessons of WWII are apparently universal and timeless: the 
mystique surroundin& submarines was seemingly continued 
through the Cold War; their quality of ubiquitousness was 
maintained (but perhaps to a lesser degree) despite major technical 
advances in undersea surveillance devices; and the threat posed by 
Polaris submarines was an offensive one despite its being labeled 
defensive. 

Admiral Rickover was well aware of the public's ignorance in 
regard to submarine matters as he rehashed their past performance 
in war in his testimony before Congressional Committees-in 
order to justify the expenditure of funds for his nuclear submarine 
project. The Admiral argued that the far greater mobility and 
usefulness of a submarine when nuclear power was well .worth its 
cost. And so it has proved. • 
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INSPECTION PEBFORMANCE VERSUS READINESS 
Why Thrac Conmda IR JncompaQbJe 

LT Douglas B. Kodlod, USN 

A Naval Submarlne uague/Submarlne Officers Advanced Course 
Essay Contest wltuu!r. 

0 
n the wall of the debriefing room at Attack Center Num
ber One in the Trident Training Facility building on the 
Subase in Bangor, Washington, is a quotation often 

repeated in the Submarine Force: 

"You are going to fight like you train, so you better train 
like you intend to fight." 

It is interesting to consider this statement. Currently, the 
Submarine Force spends a great deal of its training time preparing, 
either directly or indirectly for a series of annual inspections. The 
two most important, and thus the most prepared fur inspections are 
the Operational Reactor Safeguards Exam (ORSE) and the Tactical 
Readiness Evaluation (l'RE). Throughout my four year tour on 
two submarines as a junior officer, the preparation devoted to 
making the crew and ship ready fur these inspections was phenom
enal. The requirements of ORSE preps were routinely granted a 
higher priority than anything else going on aboard the ship. A 
recent incident in the Submarine Force underscore8 the widespread 
attitude that inspection results, and hence, inspection preparations, 
are more important than mission readiness. 

In addition, the notion that doctrine is determined by the 
inspection teams is very pervasive. Several lectures at the 
Submarine Office Advanced Course I am currently attending 
contained the phrase "The TRE team is going to want to see this", 
or "You shouldn't do the procedure that way, that is not what the 
TRE team will expect." A similar attitude concerning ORSE came 
out during my tour on a Trident submarine. There exist several 
engineering procedures fur the Trident reactor plant which can be 
performed with varying sets of initial conditions. In ·the most 
limiting of conditions, these procedures took much longer to 
perform, were more plant limiting, and were more susceptible to 
error in performance. A conscious decision had to be made to 
place the ship in these limiting situations. It is unreasonable to 
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assume that circumstances would force the performance of these 
evolutions from the most limiting conditions. In one specific 
instance, my Commanding Officer's Standing Orders required the 
establishment of the least limitin& circumstances. He further 
stated that the procedure would not be completed without estab
lishing these conditions. However, the ORSE consistently 
required the performance of this evolution. So our submarine was 
forced to routinely practice an evolution its CO bad forbidden in 
order to satisfy the desires of an inspection team. 

A quotation attributed to a Russian tactical document is posted 
in the offices at Submarine School . 

.. One of the serious problems in planning against 
American doctrine is that the Americans do not read their 
manuals nor do they feel any obligations to follow their 
doctrine." 

My advice to the Russians is to ignore our doctrine as we do, and 
instead concentrate their efforts on our TRE and ORSE lessons 
learned messages, once again, as we do. In addition, they need 
to get the parts out of our lectures where the instructor says, .. OK, 
all of this is good and everything, but what the TRE really wants 
to see is ... " Then, they may be able to plan against us.· 

On my second boat, the CO provided scripts to all of the major 
players for engineering drills, The OOD, Engineering Officer of 
the Watch, Engineering Watch Supervisor, and all other major 
players were given detailed guidance on how to respond to a wide 
gamut of casualties and evolutions. This guidance included 
verbatim instructions on what word to pass, who to pass it to, and 
when to pass it. It left absolutely no room for error or indepen
dent thought. The watchstanders were little more than trained 
puppets, capable of fighting the pre-planned casualties quite well. 
During our ORSE workup, the captain's drill comments were 
invariably of the form .. The watchstander failed to use the words 
contained in the drill supplement to the Engineer's (or CO's) 
standing orders." We got an excellent on that ORSE, since the 
CO got to pick what drills were given to what watch sections. It 
took him hours to figure out what watch team could follow which 
script best based on what drills were scheduled. I do not think 
that all ships of the force prepare for inspections to this same 
degree. However, my experience during ORSE on three ships 
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under five commands leads me to believe that inspection prepara
tion follows the above outlined format to some extent. Indeed, 
inspections are currently seen as the goal in the Submarine Force, 
not as a means of meuuring performance. In fact, submarine 
COs seem to feel that inspection results are the single most 
important factors on their fitness reports and hence at a promotion 
board. The Submarine Force has Jost its perspective on the 
relative importance of inspections versus the development of 
tactical and operational expertise. This is not the first time this 
bas happened to our relatively young community. 

We learned a lesson written in blood at the beginning of the 
Second World War. We had just spent 22 years in relative peace. 
Our war fighting stills were virtually nonexistent. Our Command
ing Officers and most of their crews were incapable of performing 
at the level required for the conduct of war. And yet, these same 
COs and crews regularly passed all required inspections. It took 
the Submarine Force almost two full years to weed out the non 
performers and give commands to warriors who could and would 
fight their ships the way that they had to be fought. During those 
two years, we lost the lion's share of the 52 submarines that never 
returned from patrol. Looking at how inspections are performed 
in the current Submarine Force leaves little doubt as to how this 
turn of events came to pass. Our Submarine Force does not train 
to perform its mission. It trains to pass inspections. We do not 
have the luxury to spend two years at the beginning of the next 
war to unlearn how to pass inspections and learn how to fight our 
ships. The next war will not last two years. Unless we are ready 
at its inception, we will not survive it. 

Our goal in training and operations should be to develop the 
submarine and its crew into an optimal war fighting unit. Such a 
unit could and would routinely receive scores of outstandin& on 
ORSE and TRE. The converse of this statement is not necessarily 
true. To fight a war, the crew must be ready to respond to 
numerous, usually dangerous and short fuse, extemal stimuli. 
They must be able to draw on their experience and knowledge 
base to determine the proper course of action in any situation. 
They must be able to improvise in the absence of proper materials 
and equipment, and in the face of mortal danger. No script will 
exist to guide watch officers through the events in which they are 
immersed. More importantly, a war experience will not follow 
the regular, formatted inspection routine that ships prepare for. 
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I am not advocating the elimination of inspections in our Force. 
Many requirements, the most important of which is maintaining 
the public trust, require that we periodically, and somewhat 
regularly, open our hatches for an extemal inspection. However, 
we must examine the conduct of and the reasons for these 
inspections. During an ORSE, the Fleet Commander's Nuclear 
Propulsion Examining Board (NPEB) comes down to the ship and 
through level of knowledge exams, interviews, admin reviews, and 
drills, determines if the crew can safely operate its nuclear 
propulsion plant. TRE teams have undergone several evolutionary 
changes, but now consist of a Type Commander's Inspection 
Team. This team comes down to the ship, and through level of 
knowledge exams, interviews, admin reviews, and drills, deter
mines if the crew could safely and effectively operate and fight its 
ship. While the formality of TRE admin review and interviews is 
not the same aa that of the ORSE, the inspections are conducted 
in virtually the same way. In both cases, the ship is underway for 
two to three days in order to conduct the inspection. These 
inspection results are used throughout the chain of command to 
determine the readiness of our ships. 

Periodic inspections are required to ensure that our crews meet 
the minimum requirements to operate properly and safely and fight 
their ships. However, these inspections are commonly scheduled 
several years in advance. The intense, specific preparation for the 
inspection does little to bear up the premise that the inspection 
results reflect the ability of the crew to operate proficiently on a 
day·to~ay baais. One solution to this problem already exists in 
the current inspection routine; the surprise ORSE is useful to test 
ships without benefit of a longer ORSE workup. It actually helps 
to determine if the ship is capable of conducting business safely on 
a day·~ay basis. Normally, ships do vecy well on a surprise 
ORSE, even though their grades are not as good as they might be 
on a normally scheduled ORSE. The reason for this discrepancy 
is the aforementioned ORSE workup. 

Any submarine that is scheduled to undergo an ORSE spends 
three to ten weeks preparing for the inspection. On board my 
second submarine, this workup started the day we left on patrol, 
two months prior to the start of the inspection. For the first two
thirds of the patrol, the crew performed two drill sets a day five 
days a week, a four or five hour field day every week, and 
between six and twelve hours per man of training every week. 
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This was in addition to all normal underway routines. During the 
last several weeks, we shifted to three drill sets a day, five days 
a week, added a few extra field days, and increased the training 
load. On my tint patrol, the whole crew then stayed up for the 
last 12 hours prior to the inspection cleaning the ship's engine 
room. During this entire time, we performed no more than the 
absolute minimum required number of drills other than nuclear 
enpeeriq drills, Thia equates to about I in 14 drills. Needless 
to say, we were on an ORSE patrol. That ship would have been 
capable of fighting a war, but it was not optimally prepared. No 
consideration was given to making it optimally prepared, since the 
~ction du }our was an engineering inspection. When some of 
the junior officers aboud pointed out this apparent discrepancy, 
the XO's position was that the ship waa not a war fighting plat
form-it was a training and inspection platform, and it was 
wasteful to perform trainina that did not directly beu on the 
upcoming inspection. The ship did well on that inspection, but 
our performance in front of the NPEB did not reflect our ability 
to operate the reactor plant day to day. nor did it demonstrate our 
ability to combat reactor plant casualties. 

I believe that the current inspection policy is misP.ided and 
suboptimal. However, it strives to perform a valuable and 
necessary function. The fundamentals of a good program are 
present, but the proceas can be greatly improved. I propose the 
following changes to the current policy of conducting ORSEs and 
TRF.s. 

• Combine the ORSE and TRE as a single submarine tactical 
mission performance inspection. 

• Do not publish the inspection schedule in advance; do not 
provide ships with more than 72 hours notice of an im
pending inspection. 

• Change the inspection periodicity. Require an inspection 
every 8 to 22 months with an average interval of 14 months 
for the Force as a whole. 

• Change the grading criteria to SAT or UNSAT. Allow for 
specific comments to be made in any examined area. 

The above alterations are sweeping chaogea and will require much 
effort to implement. I feel that this effort is worth it, since the 
new inspections will foster a Force which is more capable and 
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proficient. 
The single greatest change is to combine the ORSE and TRE. 

This step will ensure that the ship will not spend an inordinate 
amount of time concentrating on a single area of operations; that 
training time and drills are directed toward simultaneous achieve
ment of all mission objectives. The ships will not have to get 
underway twice for these two inspections, and will be abl.e to meet 
a more flexible schedule. As previously discussed, the two 
inspections are conducted in a similar manner. They could easily 
be integrated to be performed during the same time period, and 
designed to complement each other. In addition, provision could 
be made to place engineering drills and procedures in the context 
of ship operations and mission requirements and vice verse. This 
also allows the ORSE a natural incentive to change some of its 
operating precepts. The interview and level of knowledge phase 
of TRE takes place as inspectors observe watchstanders standing 
watch. They critique actions taken and discuss watch routine and 
motives in spot checks with random watchstanders. During an 
ORSE, each and every watchstander is placed in a one-on-one, off 
watch, decidedly uncomfortable position with an inspector. This 
technique may be more efficient, but it does not examine how the 
ship is actually operated. The formality of such an interview does 
little to ensure that a clear picture of conditions and practices 
aboard the ship is obtained. Furthermore, ORSE drills are run 
sequentially on each watch section in quick succession. Every
body knows a drill is coming; and the crew does not respond as 
they do in a real casualty. By conducting all drills sporadically 
throughout the inspection, a better idea of crew preparation will 
be determined. We will get away from having the Casualty 
Assistance Team standing by in the Machinery Room, the Fire 
Team dressed out in fire fighting gear with emergency breathing 
apparatus at the ready, and other unrealistic scenarios. The ability 
of the ship to combat simultaneous casualties fore and aft could 
also be determined. 

By removing the long lead time scheduling, the squadron and 
group can exercise more flexibility in mission and inspection 
scheduling. In addition, crews will not train up specifically for an 
inspection. This will allow the inspection team to gain a clearer 
picture of how business is actually conducted aboard the ship. It 
will stimulate the crew to being consistently ready to perform their 
jobs. No longer will ship readiness follow a sine curve which 
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peaks at the time of an inspection then falls off. In addition, by 
removing the once a year for each ship requirement, there will be 
little ability to game the system and guess at the timing of the 
inspection. The prudent CO will simply ensure that his crew is 
consistently prepared for the inspection. The desired corollary is 
that the ship will be consistently prepared to effectively carry out 
its mission. By requiring an average periodicity, the Force as a 
whole can ensure that it continues to meet the minimum require. 
ment.s of readiness. 

Changing the grading requirements to SAT or UNSAT will 
remove much of the stimulus to place inordinate emphasis on 
inspection results. CO fitreps, Battle E designations, and readi
ness determinations can be made based on actual performance, not 
the grades of an inspection team. Many if not most of the sailors 
in the Submarine Force want to be graded on their performance 
over the entire year, not on the results of a two day inspection. 

The culture of ORSE, TRE, and other periodic inspections is 
ingrained in the psyche of the Submarine Force. We as a whole 
need to recognize both the good and the bad that these inspections 
do to the readiness of the Submarine Force. I realize that no 
system of inspections will be perfect. I believe that the changes 
outlined above will improve Force readiness and provide a better 
means to measure our ability to perform our mission. • 
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DIE MODERNIZATION OF CHINA'S 
SUBMARINE FORC~· 

by LCDR Duk-Kl Kim, RKN 

LJeuunant Commander Kim tr a Ph.D candJdau at the University 
of Hull. He recently publt.rhed an artlde on 1bc 1Qfl1Cncc Q/ 
Gorbachey'.r Reasona]Jle Suflldency on the Russian Nm (1996). 

T 
he Chinese realized that with an accelerated force modern
ization program, they would be the only ones to fill the 
power vacuum which now exists in Southeast Asia as a 

result of the end of the Cold War. During the 1980s, further
more, three incidents helped speed up the People's Liberation 
Army's (PLA) doctrinal chanae to one designed to deal with local, 
limited or peripheral wars in the south and which involves the use 
of combined-arms forces offensively. The first two were height
ened tensions along the Sino-Indian border in the Spring of 1987 
and Sino-Vietnamese border tensions the same year. The third 
was more serious, when Chinese and Vietnamese frigates clashed 
in the Sprady Islands in the South China Sea on 8 February 1988. 
On 14 March, another naval eagagement took place in which 120 
Vietnamese sailors were killed. 1 The PLA bas been pushing to 
acquire more up-to-date weaponry since 1989. 

At the fourth session of the 7th National People's Congress 
(NPC), which was held in March 1991, proposals for the advance
ment of military modernization were raised in successive speeches 
by representatives elected to the Congress from the military. This 
trend was influenced by appropriate lessons from the defeat of 
Iraq's Chinese-style army by the West's superior technology in the 
Gulf War. During 1991, the first warship-home helicopter force 
began operations as a formal detachment of the Navy. In 

• Edllor ~ Not•: For a brief s~9 of China~ n:Jativc posilion among 
pru•nl and ful11r• sllbmarln• pow•rs, s•• THB SUBMARJNB RBVIBW, 
Octob•r 1996, Book Rnilw of IQM '1 Dghting Sbip.t 1996-97. 

1 Por a Chincac vcnion of the maritime club, ICC Jj Guoxin1, "China'• 
Modemilation and Security Policy", Aljan DcfepacJoumal (hereafter ADJ), No. 
10/88 (October 1988), pp. SS-SB, and Jean V. DuBois, "New Direction in 
Chinac Strategy", Jntcmational Dcfen19 Review (hereafter IDR). Vol. 22, No. 
11 (1989), p. 1484. 
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February 1992, furthermore, the NPC passed The Territorial 
Water Law defining China's maritime boundaries, which reassert
ed its claims to the Spratly and Parcel Islands, as well as the 
Senkaku (Diaoyutai) Islands. It is represented by· China's 
neighbors as evidence of aggressive expansionism, and could be 
seen as an attempt to draw a line In the water in response to 
developments like the angry Taiwanese/Japane.se exchanges over 
the Seokaku Islands in 1991 and growing charges of piracy and 
disorder in the East China Sea. In April 1992, a Chinese Navy 
Deputy Commander was quoted in the Chinese press as saying that 
it was high time China readjusted its maritime strategy and made 
more efforts to recover the oil and gas resources in the South 
China Sea. 2 Recently, there is no doubt that, as a result of the 
Spratly situation, the Navy figures prominently in military 
moderni7.ation. But even more significantly, the PLA Navy's 
capability to protect sea lanes of communications (SLOCs) and its 
power projection capability will make the Navy a key element in 
future Chinese military strategy.3 

Maritime Stratm 

During the 1980s, the Chinese eave up the Maoist doctrine of 
people's war, which relies on ill-equipped man power to go 
against any enemy invasion. In June 1985, the Chinese chanaed 
their military strategy from a focus on general war to fight local 
and limited wars around their strategic borders. Chinese military 
officials have known that .. wars for the remainder of the century 
would be small and intemive, would increase due to the growing 
military strength of regional power and would be located around 
China's periphery". 4 Since 1987, China's military strategy 
focused on five types of limited wars, two of them are important: 
(1) small-scale conflicts restricted to contested border territory; 
and (2) conflict over territorial sea and islands. Thus, they are 

2 The International Herald Tribune, June 19, 1992. 

3 Jean V. DuBoia, •New Direction in Chinao S1:ra1c11•, op. cil. , p. 1488. 

4 Philip L . Rilchclon, •china'• Impact on Southcut Asian Sec:urit.y", 
Milituy Review, Vol. 74, No. S (April 1994), p. 46. 
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trying to build up the Navy and Air Force, and concentrate on 
technology and quick-strike forces.' In the end, China has 
claimed sovereipty over all the islands, bays, sandbars, banks, 
and islets in the South China Sea. China has not only used 
violence to support its claims and national interests but also made 
clear that it will pursue them. 

China appears committed to improving its naval force structure 
in order to prosecute its territorial claims in the South China Sea 
and to support its other interests. Its PLAN currently possesses 
only coastal (or near-coastal) capabilities, but relaxation of 
tensions with Moscow bas allowed the Navy to build toward a 
blue-water navy. Concomitantly, the Navy bas developed a new 
offshore defence doc:triM, intended to effectively control territorial 
waters extending to the boundaries of its 200 mile EEZ, "although 
it stretches to more than 1,000 km in the South China Sea if the 
Spratly are included".• In April 1992, Admiral Zhang Xusan, the 
Navy Deputy Commander-in-Olief, publicly outlined a shift in 
military strategy when he said that it was "high time" for China 
to readjust its naval strategy and make greater efforts to recover 
South China Sea oil and as disputes. Admiral Zhang added that 
his forces were ready to "offer assistance to the economic 
development" of the area, including the disputed Spratly Islands.7 

Receotly, the Chinese have considered the Navy as a major 

s For more comprehensive analyail of thia point ICC, Paul H. Oodwin, 
"Chinme MiliWy Strat.eo Reviled: Local and Limi1cd war•, The Annalt of tho 
American Mf"mny of Political Nld Sgcjal Scimcc. Vol 519 (January 1992). pp. 
191-201; "Chao&inc Conccpta of Doc:trinc, S&ratea and Opcraliom in the 
Cbiwc People'• Liberation Army 1971-1987", China OyadcrJy, No. 112, 
(I>ecembei' 9187), pp. 578-81; "Alia'• Anna Race: Gearin& Up•, ]]a2 
Ecogomift, Vol 326, No. 7199 (20 February 1993)' p. ~; Michaci T. Klare, 
"1'bc Next Grat Anni Race", Porcim Affajn, Vol. 72, No. 3 (Summer 1993), 
p. 143; and Oaamu Namatamc, "Crilil China and the Security of Eut Alia•, 
Global Affaip, Vol. 4, No. 4 (Pall 1989), pp. 100-101. 

6 Tai Ming Cheung, "Emcrsinc Cbinc:le Pcnpcctivc:a on Naval Anni 
Control and Con~Building Meuun::a• op. di., p. 10. 

7 He confirmed that the armed mnx:a were CGP&cd in further group 
reducdom, with the fucUI being lbiJlcd lowud modcmiza&ioa of the navy, 
includinc effortl to build a powerful ocean Occt. Sec Strait Timca, April 7, 
1992, and Par E.utcrn Economic Review, April 1995, p. 20. 
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element for protecting their sea channels, and u aaauming greater 
significance for national security and economy. Jn addition, the 
development of naval power, which Chinese analysts considered 
a weakness for China's defense, is being aiven priority compared 
to those of land and air power in order to not only keep the 
Spratly Islands, which are coveted by other Southeast Asian 
countries but also protect their underlyin& natural resources. The 
Navy's missions can be divided into four areas aa follows: sea 
denial and control; the protection of SLOCs; projection of ita 
power and presence; and a peacetime instrumeot of foreign policy 
means. Jn a major war or peacetime, the Navy will be heavily 
engaged in their performance of four overlapping missions. 

1be IUstory and Modemir.atlon of Submarines 

The naval forces of the PLA have improved their capabilities 
substantially, with annual budget increases. The build-up of 
China's naval capabilities ia a strona indication of military strategy 
designed to back up ita territorial claims in the South China Sea. 
China's strategic perspective for defense modernization in the 
1990s aims at equipping ita naval force with modern technology 
in order to win local and limited wars in the next two decades. 
Even though the Navy posesses brown water capabilities, it ia 
today successfully developing blue water capabilities, especially in 
respect to nuclear submarine strength. Furthermore, sea tknlal 
and naval preunce capabilities will influence China's effort for 
economic and maritime modernization in the next two decades as 
they concentrate on improving their SSBNs, SSNs and patrol 
submarines. So that the Navy can develop a better strategic force 
as well as improved ASW capabilities which a modern patrol 
submarine fleet would possess. 

The development of China's submarines depended on Soviet 
technology in the 1950s, but Beijing moved to have a capability of 
making their own way into the nuclear age. They launched their 
first SSN of the HAN class in 1972 and 20 years later deployed 
five. About 100 meters long, they displaced some 4,500 tons 
surfaced and could reach maximum 2S knots underwater on power 
supplied by a pressurized water reactor. This submarine enabled 
the Navy to keep one SSN in an operational status and gave it a 
theoretical capability for sustained long range interdiction and 
surveillance operations. 
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The Navy continued to place development of its submarine 
forces as a top priority. The modernization program was marked 
by further progress in October 1982, when a submarine-launched 
ballistic missile designed for the new SSBN made a successful test 
flight amid much public concern. The Chinese submarine force 
is the third largest in the world. There are an estimated 90 
submarines, including two strategic missile submarines (one Xia 
class SSBN and one Golf class SSB); five Han class (SSN) attack 
submarines; one cruise missile submarine (SSG); and 80 patrol 
submarines which include 27 reserves. The details for the 
modernization of submarines are as follows: 

Type Clua Number Completecl Dilplaccmem Armameat 

SSBN ' Xia I 1917 70001oGI 121uau,-1 
SUM. Six 
5333mmTI' 

SSN Hu 5 1974-91 5000tom SixY"1111Jl 
SSN. Six 
533 mm TI' 

SSB Golf 2 1912 
' 

2350taaa Om Ju 
Lua-1 
SI.BM.Ten 
533 mm Tl' 

SSK Sona 1+2 1995 l700tom Six533 mm 
1T 

SS Mini i 13 1976-93 llOO&om &pt 533 
mm Tl' 

SS Romeo 65• 1974- 1475eom Biabt533 
aim TI' 

ssa Modified 1 1987- 1650soaa Six YlaaJI 
Raimo SSM. m,bt 

' 533 mm Tl' 

v umta are ID nslCl'YO. ~e: \AIJl8Ul JUllAU'lll .:11 iupe, JU" \M.), - ·• ...... ,....,... 
~(Surrey: Jam'a lafonmtion Group, 1996}, pp. 116-17. 

Nuclear Powered Submarines 

The Navy has one Xia class SSBN (Type 092, 6500 tons). 
This class represents a considerable improvement over the Golf 
construction of the first XIA begun in 1978 and completed in 
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1987. A milestone in development was the successful launch of 
a Juilong (JL)-1 (Sea Dragon) SLBM from the submerged XIA in 
September 1988. The Navy bailed the launch as an important step 
towards an operational, sea-based deterrent, although it is believed 
to be the only test firing of the JL-1 so far. Navy officials say the 
XIA can carry up to 20 missiles with an underwater endurance of 
three months, although Western analysts count only 12 missile 
tubes on the submarine. Some analysts believe, however, that the 
Chinese have limited production of the XIA, which is able to 
accommodate a more powerful multiple-warhead SLBM, expected 
to begin production in the mid 1990s. • The first of a new class 
(Type 093) is expected to start being built in 1996/1997 but this 
may be delayed. 1bis class baa a larger displaument than Type 
092. 

The Han clau (SSN), which entered service in Augilst 1974, 
marked a major boost in China's submarine capabilities. Its range 
and endurance almost double the Romeo class. At the end of 
1985, a Han sailed submerged for more than 20,000 nautical miles 
and 84 days to test its maximum endurance capability. 9 Although 
it was proudly noted that this surpaued the record of the U.S. 
nuclear submarine NAUTll.US, it only emphasized that the Han 
lags some 2S years behind U.S. and Soviet technological levels. 
Because of serious technological and safety problems, including 
radiation leakage, the Hans have been largely limited to short 
voyages. Only three of these early generation Hans were built 
between the 1970s and the early 1980s. so Subsequent improve
ments to iron out major problems saw the resumption of produc
tion in the latter half of the 1980s, with two improved Hans 
believed to have been built, the newest vessel being commissioned 
in 1991. Over the next two decades, China will continue to 

1 Ocnc0. Tracey, "China'• Navy in the 19909", ADJ, No. 10/89 (Octoba' 
1989), p. 4'l. 

9 "R.cpoltl V11it Nuclear Submarine Bue", Jianchuan Zhilhi (Naval and 
Merchant Shipi), 8 Auguat 1989, in FBIS/China, 31 January 1990, pp. 62-63/ 

1° Chincac and Wcatcm naval analyltl aay that fuodin1 for the Han proaram 
wu 10 tight, approprialiou for the fourth Han, which ia Cllim•kd to COit. 
cx.cludins electronic 1y1tcm1 and wcapon1, at lcut Rmb 300 million (U.S. S65 
million), wu lltrdchcd out over ICVCll ycan. 
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develop nuclear powered submarines with initial wort uiider way 
on a follow-on to the five-strong Han class of attack submarines 
and a follow-on to the single Xia class SSBN. 

Conventional Submarines 

Even the Romeo class has been updated since it was completed 
in 1962, these submarines still remain an increasingly outmoded 
1950s design. Their maximum endurance is limited to 7000 
nautical miles and 3S-4S days at sea. The Ming class (SS), first 
launched in 197S, was intended to improve upon the Romeos. 
Since 1975, China bas been producing two kinds of indigenously 
designed conventional submarines, such as the Ming and the 
advanced Ming which are built with 1950s technology, displacing 
1594 tons surfaced. 

Recently, the modernization of conventional submarines is 
based on two main categories: purchase of Kilo class submarines 
from Russia and an upgrade program for the Song and Ming class 
submarines. Acquisition of advanced arms from Russia has 
accelerated this process, highlighted in February 1995 by the 
delivery of the first of four Kilo class diesel electric submarines, 
known as Type 877 EKM, including the transfer of technology 
methods and production to China. u In March 1995, further
more, China decided to purchase six Kilo class submarines from 
Russia. Thus, the Navy's submarine service will be able to fully 
exploit the potential of these submarines through deployment at the 
Zbanjian South China Sea Fleet base. 12 Some reports contend 
that China may ultimately obtain up to 22 Kilos, but sources with 
a closer knowledge of the program dismiss this. The number is 

11 Two BT! BKM typcl for export purpo1e1 and the other two new 636 
type, which have never before been 10ld to any other country. Lien Ho Pao, 
•Newly Purchucd Ruuian Submarincl Tranaill Taiwan Stnita", Hong Kong 
Newspaper in SWB, 22 Pcbruuy 1995, p. PE/2234, G/5; and Ianc'a Defence 
Weekly (ben:aftcr IDW), November 19, 1994. 

12 •china Planned to Purcbuc Six AllM:k Kilo-Claa Submarinca from 
Ruuia", Bukbang Ubo, 6 Marolt 1995, p. 2; and Paul Beaver, "China Plana Ill 
Grcatclt Leap Porwanl", Iano'a Navy International (Iuly-Auguat l~S), p. 11. 
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likely to stay at six and ten Kilos.1' 
The second category of the submarine modernization plan 

covers an upgrade of the Ming class (Type 035) patrol subma
rines, of which 11 are active. These submarines are equipped 
with few electronics and primitive mountings for the main 
machinery. The upgrade program has been undertaken with the 
help of Israel. Israel may also be involved with the Song clus 
program that should form the major Chinese conventional 
submarine in the future. This ship is expected to include tech
nology from both the Kilo and the Israelis; the first of which was 
launched at the Wuhan Shipyard in May 1994 and started sea trials 
in August 1995. This class is the first new diesel electronic design 
to be developed by China in over two decades. The Song class is 
also expected to be able to fire anti"5hip missiles when sub
merged." This class will eventually replace the Romeo and 
Ming classes. 

While the Chinese have mastered the basics of conventional and 
nuclear submarine design, the pace of development of tactical 
models appears to have been slowed in the 1980s. On the other 
hand, the Navy has approached several countries in an attempt to 
remedy shortfalls in modern submarine systems. In 1985, for 
example, the Navy bought a French DUUX-S sonar which is in 
the Han class SSN, Ming and Romeo classes SSs. Over the next 
two decades, the Navy will continue to place development of its 
submarine force as top priority with a new generation of major 
surface combatants and an aircraft carrier plan. At the tactical 
level, it believes that its submarines can help achieve a relatively 
large operational radius of action, reaching the first islalids of the 
South China Sea. At the strategic aspect, the nuclear submarine 
force is regarded as the PLA's most reliable second strike 
deterrent. 

13 You Ji, .. The Chineae Navy and Re&ional Security", op.cil. pp. 12-13; 
and Robert Sea-Liu, •submarine Force Priority for China'• Modemiaation Plan•, 
JDW, March 18, 1995, p. 3. 

14 You Ji, "The Chineac Navy and Regional Security", op.cit., pp. 12-13; 
and Robert Sea-Liu, "Submarine Porco Priority for China'• ModcmiDlion Plan•, 
JDW, June 6, 1995, p. 18. 
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Conclusion 

China continues to improve its military capability, particularly 
its Navy. It is now foreseeable that submarines will be the key to 
Chinese sea power." After reviewing a naval exercise and a 
military review in 199S, Chinese President Jiang Zemin, also 
Chairman of the Central Military Commission, stressed the 
importance of improving the Navy and accelerating its moderniza
tion to ensure coastal defenses. He also said that, .. The current 
situation bas placed new requirements on consolidating the 
Navy."16 Recently, Chinese interest in acquiring modern attack 
aircraft carriers remains a priority with military professionals. In 
addition, China is interested in the acquisition of frigates, corvettes 
and surveillance aystema for maritime pattol boats and warships, 
submarines and ASW technology.17 For example, China's 
defense budget has been increased for consecutive years to 13.8 
percent. Furthermore, Chinese military acquisition and moderniza
tion strategies will make easy power-projection operations and help 
establish a blue water ~-

Over the next two decades, China will pose the most complex 
submarine challenge outside of Russia as a result of its commit
ment to increased training, the steadily expandin& scope and 
complexity of its exercises, and an active acquisition program 
targeted at modern technology. • 

LS Paul Braver, •Camcn Key to Chincle Air Power•, JDW, Scpccmbcr 
25, 1993, p. 23. 

16 "Navy'• Role Highliahlcd•, Beijing Review, Vol. 38, No. 45 (November 
1995), p. 5. 

17 For more detail of China '1 modcmization programa includina m forcce, 
sec Edmond Danta, "'lbe PLA Air Force Build-Up: An Appraiaal9, ADJ, No. 
11/92 (November 1992), pp. 42-44; and Tai Ming Cheung, "Loaded Weapom: 
China on Amal Buyina Sprc:c in Former Soviet Union", Par Eutcm Economic 
~.Vol. lS.5, No. 3.5 (Septanbcr 1992), p. 21. 
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TUE IMPROVED LOS ANGEJ,p CLASS 
FAST ATIACK SUBMARINE 

A Fleet Submarine for the '908 and Beyond 
by LT Kelly D. Prl«, USN 

A Naval Sub11UJ1'1M uag~/Submarine Advanced Ojficer.s Course 
Essay Contest winner. 

R 
ear Admiral Edgeman' was relaxing In hls ojfice reflect
ing on hls naval carmr, a lifetime 11IOfk evident by IM 
myriad of photographs scattered throughout hls large 

office. 'IMre were snapshots of Individual ships and battle groups 
to which he had been assigned. There were obvlous differences 
between the photos of battle groups of the 70s and the joint task 
forces of the '90s. The photograph of the REAGAN taskfora, 
which he had the distinction of commanding, displayed how these 
forces have grown leaner and become more joint In the last 
decade. This picture also showed something 1llllCh more dis
tinct-leading the way of the mighty REAGAN was the sleek 
outline and large wake of an improved Los Angeles class fast 
attack submarine (6881). Also prominent In this snapshot were IM 
additional two 6881s flanking the carmr. ~ar Admiral Edgeman 
remembered that fall day when hls task force assembled off the 
coast of Virginia. He also recalled the feeling he had when the 
trio of sub11UJ1'1Ms were ordered to break formation. As the 
submarine drew away from hls flag ship he couldn't help but see 
the three SSNs as his personal wolf pack. He realized he was 
experiencing some of the same emotions Grand Admiral Doenltl. 
had felt during World War II. 

1hts moment of reflection was suddenly bro~n when Captain 
Steve Jones, IM admiral's Oalef of Stq/f, and Commodore Brian 
Smith, the Destroyer Squadron Commander, entered his office. 
The Chief of Stqff handed him an urgent message from the Fleet 
Commander. These orders gave direction for the REAGAN Battle 
Group to prepare for Immediate sortie. It seemed thal the 
President had opted for military action against the radical 

1 Although the names throughout thil ltory are fictiliom the auihor 
incorporated those positions within the battle group hierarchy which, bucd on 
recent coordinated operations ~rience, contained major submarine proponcntl. 
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jurltlmMntallsts of Vulgarla. 1he Vu/gar's kidnapping and tonure 
of 150 foreign nationals, many of whom wtre Americans, was 
more than the ConunaNUr-ln-Olief could endure. 

Although the first words out of the President's mouth had been, 
•lWlere l.s the nearest carrier?•, the jlm words out of the 
admiral's mouth were, •Where l.s our nearest subnuJriM• 
•HAWKBJlL Ls Just two days out and. •• • 1he admiral cut ojfthe 
OUef of Stqlfln mld sentence. •111at•s nice, Stnae, but I want to 
know about ow nearest submarine/• 'IM boss was not using the 
term our to mtan a coUectlw United States asset but a possesstw 
our, tomeanhlsasut. "Well, HAMPTONl.sfourdays out, three 
if we pushed her hard•, responded Commander Ray, who himself 
had been In Just such a posllton six months ago as Commanding 
Ojftcer of SPRINGFIEW during the last Vulgarian uprising. 
·we11, call SUBUNT and get her headed that wayJ• barad the 
admiral, •and have SEAL Team Nine embark BOISE. We will 
need them In posllton at least three days before D-day. Get 
everyone working this problem, Steve. Brian, bring your Ollef 
S'4/I Ojftcu over here to work the sea combat aspects of thls 
operation with my people. • 

None of the admiral's ~nts were meanl to demean or 
Insult HAWKBILL. It was Just that the admiral wanted his 
submarlMs In thls fight. & was a sports oriented man and blew 
the benefits of good teamwork. Hl.s submarines were members of 
the REA.GAN team,· maybe naen the most Wlluable members. 
1hese 688Is had operated exunstwly with the battle group over the 
last year. 'IM admiral was famUlar with the commanding oJllcers 
and knew the capabUllies and lbnltatlons of each crew. 'IM boats 
In nun knew what was opeaed of them by the battlegroup 
commander and each of his warfare commanders, and felt 
extremely confortabk operating with the men anti \WHMn of 
REA.GAN, her alrcrqft and escorts. 

'11Je stq/f Immediately broke up Into separate ele~nts and 
began to tackle the huge task of getting the force to ~a and 
dewloptng the plan that would send a deftnlte ~ssagi 'to the 
Vulgarians. Although the country of Vulgarla was not a super 
power, like most 1hlrd World countries their naval capabUlty was 
not tnslgnlficant. 7\t.to new dluel submarines wlth capable 
torpedoes, four aging frigates and 25 fast patrol boats equJpped 
with surface to surface ml.ssllu, and 30 fighter bombers, which 
recently have been observtd conducting anti-shipping exercises, 
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were Just a few of the problmu the staff would have to dntlop 
po~ntlal counten for In the nat week. MeanwhUe. !Mutenant 
OJmmantkr Dtll. the bankgroup submarine llalson officer. plcUd 
up the secure phone and called SUBUNT. He concisely tkscrtbed 
what would be needd from HAMPTON and BOISE. 'IM 
COMSUBUNT watch ojftur had the subs he<llkd In the right 
direction withln a few hours and control of the boats would be 
shtfted entlnly to the banlegroup COltl11Ulnlkr wlthln 24 hours. 

Althoup this scenario is fictitious, and may appear more lib 
a Hollywood script than an actual dialogue within a naval 
organization, this feelin& of ownership and respect for submarines' 
capabilities could well be repeated by any current battlegroup 
commander. 'Ibe fast attack submarine in &eoeral, improved 6881 
in specific, have literally burst on the battlegroup sceile. The 
688I's stealth and unlimited endurance have immediately opened 
up the commarMlen' options. To coin a well used pbrue, the SSN 
is a true fora multiplier. Even George Will has become a 
submarine proponent. declarin& that, after the victories in tho Cold 
War, submarines may have replaced aircraft carriers u the capital 
ship, "'those vessels that when present, control the sea".2 As the 
focus of the Navy shifted from blue water to littoral warfare the 
contribution of the submarine to force defense has increased 
significantly. Rear Admiral Ya'ari, of the Israeli Navy, deacn'bes 
the benefit that a submarine in the littoral provides u one of 
"bidimeosional maneuverability"'. Surface units, who must deal 
with extremely short detect-to-qaae timelines, are much more at 
risk in the littoral while "a submarine's unique maneuverability 
can reduce exposure dramatically while maintaining a constant 
effective presence offshore. 'Ibis brinp the risk imbalance back 
to a workable equilibrium". 

A 6881 submarine brinp more to the table in terms of capabili
ty than any other alngle platform within the battlegroup. Subma
rine builders are openly marketin& 6881s as battlegroup assets 
proclaiming, "'Every baulegroup commander should. bring a 

2 G.P. Will. "Wonders of tho 0ecp•, Nmwpck, 4Scpcrmber1995. p. 
68. 

3 RADM Ycdidia "Didi• Ya•ui. luvJi Navy, "'Tho Liaoral Arena-a 
Word of Caution•. Ntyal Wv Collen Reyjew. Spring 1995. 

61 



concealed weapon. A submarine." And .. Why assign submarines 
to battlegroups? It's simple, they add depth."' A 6881 can play 
a significant role for any warfare commander, whether it is 
undersea warfare (USW), surface warfare (SUW), strike warfare 
(STW), air warfare (AW), or command and control warfare 
(C2W). The 6881 can also play an extensive role in special 
operations. This submarine, in a short time period, has become 
totally integrated into the mind set of battlegroup staffs and can 
only continue to expand their role in the future. Before discussing 
the advantaaes of a 6881 in detail, it might be useful to discuss the 
general issues associated with recent Submarine Force integration 
into coordinated operations. 

How is it that the Submarine Force, with improved 688s 
leading the way, experienced success integrating into battlegroups 
while other forces, P-3s for example, continued to stay on the 
periphery of coordinated operations, never really breaking out of 
the Cold War mold? This success can be grouped into three 
distinct categories. First, the ground work for success was put 
into place by insightful senior leadership who recognized the need 
for and benefits of coordinated operations. Secondly, key players 
accepted the challenge of this totally new mission and immediately 
displayed innovative tactical thought and flawless execution. 
Lastly, and most importantly, the 6881s which have conducted 
integrated operations are extremely efficient warships capable of 
carrying out the most demanding assignments. 

Senior LeadenhiR 

Early in the development of coordinated operations it was 
recognized that it was beneficial to assign experienced submarine 
officers as advisors to the principal commanders who would have 
the most control over submarines. To ensure the safety of the 
waterspace management of assigned submarines a post-command 
submarine officer was added to the battlegroup staff. 'Ibis officer 
provided a submarine presence of equal seniority to the other 
principal advisors on the Admiral's staff. These dynamic 

' General Dynamjcl, Electric Boat Division advcdilemcnt diaplayin1 a 
1urfaccd 6881. Thia advertilemcnt appean in nurnorom pcriodica& including 
TifE SUBMARINE REVIEW and Naval Jn@yte ProcccdinQ. 
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commanders and captains provided the fire power necessary to 
maintain maximum utilization of battlegroup submarines. These 
officers, through bard work and charisma, &featly expanded their 
roles on the battlegroup staff beyond what was originally envi
sioned. Currently, many of these officers bold the p<?sition of 
Command and Control Warfare Commander. In becoioing not 
only senior advisors but warfare commanders they have estab
lished themselves as peers of the Air Wing Commanden, Cruiser 
Commandin& Officers, and Destroyer Squadron Commanders. 

Senior submarine leadership also directed extensive review and 
development of tactics associated with the conduct of coordinated 
operationa. The current version of the Coordinated Operationa 
Manual is one of the best written and most understandable tactical 
documents in the fleet. Additionally, Submarine Development 
Squadron Twelve continues to work with other warfare centers of 
excellence to provide new and innovative tactics for use in coordi
nated operations. In general terms, senior submarine leadership 
embraced coordinated operations u another SSN mission area and 
provided the necessary effort to ensure its success. It is only a 
matter of time before a submarine flag officer will command a 
battlegroup. 

KeyPlaym 

Throupout the Cold War, SSN commanding officers relied 
heavily on intraship teamwork to become successful.. As an 
offshoot, battlegroup submarines have bad minimal trouble 
adapting to the intersbip teamwork characteristic of coordinated 
operations. Thia environment relies on each platform to provide 
the &ive and take necessary to maximize the capability of the 
Force. All SSNs which have conducted extensive coordinated 
operations have shown the capability to change an operational 
mind set. Officers and senior enlisted personnel became involved 
in planning with their battlearoup counterparts. This direct 
interaction and teamwork greatly advanced coordinated operations. 

Much of the day-to-day control of submarine tasking and 
waterspace management is conducted by the Battlegroup Subma
rine Liaison Officer (SLO). The SLO, in combination with the 
Destroyer Squadron USW Officer, are the principal submarine 
officers who work with their counterparts to develop warfare 
plans. Much like the post-command submarine officer, these 
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individuals have expanded the scope of their involvement in 
tactical decisions. As tacticians they developed into more than just 
a liaison officer or advisor. Using extensive knowledge of force 
capabilities they became key planners in the areas of undersea, 
surface, and strike warfare. 

Platfonn Capabllltlai 

In the past two years, improved 688s greatly extended the 
support role characteristic of the first years of coordinated 
operations. Examining each mission area it rapidly becomes 
obvious why the 6881 became totally integrated in task forces and 
grew into such an important component of battlegroup littoral 
warfare. In addition to the below mentioned factors, add the 
important aspect that the SSN is the only platform which can 
conduct any of these missions prior to the achievement of air 
supremacy/superiority. 

Undersea Warfare. The SSN is the perennial leader in this 
area of warfare. Very few battlegroup commanders will take 
surface ships purposely into known submarine operating areas. 
Recent advances in anti-diesel tactics coupled with the 6881'1 BSY-
1 sonar have allowed for rapid shifting from open ocean USW to 
littoral operations. The ADCAP torpedo remains the weapon of 
choice against a diesel submarine in deep or shallow water. 

Surface Warfare. The SSN provides the capability directly to 
observe sorties from port and engage surface units prior to their 
coming within range of surface assets. The heavyweight torpedo, 
in most circumstances, is the weapon of choice against medium to 
large surface combatants. Anyone who has seen the video of a 
Mk 48 torpedo versus a destroyer will understand why. 

Strike Warfare. A 6881 with vertical launch capability 
routinely carries a substantial percentage of the battlearoup"s 
Tomahawk inventory. In addition, SSNs are the only· platform 
which can rapidly shift missions. As a result, 688Is became the 
strike planners choice for last minute changes or backup assign
ments. 

Air Warfare. The forwared SSN's ability to detect early the 
launch and intentions of hostile aircraft gives the A WC a great 
advantage in the near land air battle. 

Commarul apd Control \Varfare. The surveillance capability of 
the SSN remains one of the principal missions assigned to 
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battlegroup submarines. The capability to exploit signals propa
gating within the evaporative duct remains unique to SSNs. 

Special Q_perations. The SSN is the platform of choice for 
SEAL and Marine Force Recon insertion/extraction. Special 
forca are confident that if they are inserted by an SSN then the 
submarine will be there to extract them. Important to the carrier 
aviators, the SSN can provide combat search and rescue opera
tions. 

future Innovations 

Given the constraints of the current Navy and government 
budgets, building enough new submarines (Seawolf class and New 
SSNs) to continue with current mission loading while decommis
sioning 688 class submarines with useful ship life rernainin& may 
not be viable. Currently there are several innovative programs 
which if implemented on 688Is would greatly benefit submarines 
working within a battlegroup and extend their useful lifetime well 
into the next century. · 

Advanced Communication Sy&term. Higher frequency 
communication systems are already being installed on surface ships 
and submarines. These systems will eventually allow voice and 
video communications ship to ship and ship to shore at much 
higher data rates than are currently available. 

Off Bull Sensgrs. Recently a submarine demonstrated the 
ability to video link with and control an unmanned aerial vehicle. 
In addition, a plan is envisioned to equip SSNs with an unmanned 
undersea vehicle.' Both of these sensors will greatly enhance a 
submarine's surveillance capability. 

Nayal Surface fire Support. The Navy is conducting a 
feasibility study to determine if the Army Tactical Missile System 
can be launched from a SSN. 6 This will provide a 6881 with not 
only a deep strike capability (Tomahawk) but also a capacity to 

' Jamea B. Miller, "Submarine Launched Unmanned Undenca Vchiclcl: A 
Rationale for Operational Utilization with Concepca for SIUpboard Integration•. 
11IE SUBMARINE REVIEW, January 1995. 

6 RADM D.A. Jonca, USN, Oflicc of the Chief of Naval Opcntiom (N87), 
addrca to the Naval Submarine League, Ft. Meyer, VA, 8November1995. 
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provide real time support to ground forces, expanding the already 
growing SSN support of amphibious and joint operations. 

Condusjop 

The 6881 is currently a significant battlegroup asset, and will 
remain so in the foreseeable future. Although this platform's 
capabilities and the men who operate them are phenomenal, this 
rapid and smooth integration into fleet operations could not have 
happened without a radical change in submarine tactical perspec
tive. From senior leadership to the key players involved in 
coordinated operations everyone recognized an opportunity was at 
band to realize the long-held dream of submarines to work directly 
with the main battle line of the Navy. Maximizing the synergy of 
the Force required a change of the Cold War mentality and 
paradigms of submarine operations of that era. The bottom line 
is that littoral warfare is a team sport. Submarines tasked to 
conduct coordinated operations must realize, like those who have 
made coordinated operations successful to this point, the impor
tance of team work. Whether the assigned miaaion is inserting 
SEALs, conducting a multi-sensor search for diesel submarines, 
eliminating hostile surface vessels, or maintaining continuous 
surveillance of a port, a 6881 will remain the weapon of choice for 
battlegroup commanders into the 21st century. In sports terms, 
688Is have allowed the submarine community to evolve from a last 
round draft pick a few years ago into the most valuable player of 
littoral battlegroup operations. Move over Aegis, there is a new 
favorite on the teaml • 
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U.S. NAvY TORPEDOES 
Part Three; WWD DmJopmeot of Conyentlooal Tor:pedoeB 

1240.,194§ 
by Fl'Wrlck J, Mllfonl 

A s we have noted earlier, the entry of the United States into 
WWII led to major changes in the torpedo situation. 
Huge quantities were required, operational experience 

exposed problems in service torpedoes and there were needs for 
new kinds of torpedoes. In this part we consider the new 
conventional, by which we shall mean non-homing, torpedoes that 
were developed as part of the WWil research and development 
effort. 

The explosive growth in the number of torpedoes under 
development, 21 distinct marb, during the four years of U.S. 
involvement in wwn, was remarkable. The pace was much 
slower, both before and after; 20 in the entire SO years from 1889 
through 1940 and only 13 since 1950. Another change was the 
involvement of the National Defense Research Committee (NDRC) 
in torpedo studies, which marked the beginning of the end of the 
Newport Torpedo Station's monopoly on torpedo r~ch and 
development. University and industrial laboratories became 
involved through the NDRC. These organizations greatly 
expanded both the industrial capabilities and the intellectual scope 
devoted to torpedo research and development and became the 
primary performers in this realm. Torpedo production was 
expanded by using manufacturing firms and Government Owned 
Contractor Operated (GOCO) plants as well as the traditional 
Navy facilities. Of the roughly 64,0001 torpedoes produced 
during WWII the Naval Torpedo Stations produced about 46 
percent, the GOCOs about 31 percent and the industrial firms 
about 23 percent. 

The Navy, however. did not dominate WWII torpedo research 
and development. Of the new homing torpedoes, which will be 
discussed in a subsequent part of this series, only one, the Mk 34, 
was developed entirely by a U.S. Navy activity. Two others were 

1 The number quoted in Buford Rowland and William Boyd, "U.S. Navy 
Bureau of Ordnance in World War u· Wuhinaton: GPO, n.d. S6,6S3, appcan 
to exclude homing torpedoes po11ibly u a 1eewity mcuure. 
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developed in joint Navy/contractor programs. In the realm of 
conventional (non-homing) electric torpedoes the Navy led the 
NTS Newport/GE/Exide team that developed the Mk 20 and 
worked with GE to develop the Mk 36. In addition to the Mt 34. 
the Navy was solely responsible for the development of the Mt 
23, single speed version of the Mt 14. and the Navol torpedoes 
Mk 16 and 17. A Navy (NTS Newport) monopoly of th~ torpedo 
business such as existed with steam torpedoes from 1922 to 1941 
disappeared and bu not been ro-establisbed in the years since 
WWll. 2 Full scale production of torpedoes at NTS Newport 
ended in 1946 llld the Goat lalllld facility was totally closed by 
1951. Navy torpedo research and development did continue in the 
Newport area at a new facility at Coddington Cove. 

CooycntlonaJ INm-Hqmlorl Toqeclom 

In addition to modifications of existing torpedoes, entirely new 
llld significantly changed conventional torpedoes were developed. 
The two major areas where new developments were made were 
propulsion and warheads. 1be major propulsion developments 
were the use of Navol (a 70 percent solution of hydrogen perox
ide, ~021 in water) to supply the oxyaen for combustion in steam 
torpedoes and the development of succesafUI electric torpedoes. 
The most important, but often overlooked, warhead development 
was the conversion from TNT to Torpex with the attendant 
increase in underwater damage by over SO percent for a fixed 
weight of hip explosive. Altogether nine of the eleven conven
tional torpedoes shown in Table 1 were under development durin& 
wwn. Tho other two were the last two conventional torpedoes 
developed by the U.S. Navy and are included to complete the 
history of conventional torpedoes. 

2 Occuional commcull imply that the Navy wu not c:atirdy happy wilb the 
torpedo CltlblilhmcaL Tho UIO of mlM ralher than torp«lo for tbc Mk 24 and 
ICVcnl other weapons ia 10mcitimol o1aimed to bavo Md a aecondaty objeclivo 
of avoidiq iavolvomcat of the torpedo CltlblWlmmt BuOnl abo delayed Boll 
Tokpbofto Labontory accca1 to tozpedoa and toipedo t.echnolol)' u it cxiltcd. 
in late 1941, presumably in order to pt a frcab ponpectivc. M.D. Pap, ed., 
A Hdtory of l!ngipeerjng tnd Sojpg91 in tho Boll Sutcmi National ScMct in 
Wv and Peace CJ925-197Sl, Murry Hill: Boll Tolcpbonc Laboratoricl, 1971. 
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Of these eleven torpedoes only four were issued as service 
weapons, and of these four only one, the Mk 16 survived after 
1950. Further, the Mk 23 was a simplification of the existing Mk 
14 torpedo that was made to accelerate production. This does not 
mean, however, that these torpedoes were unimportant. The 
wakeless electric Mk 18 sank about a million tons of Japanese 
shipping in the last years of wwn and the Mk 16, though not 
used in combat during wwn, was a standard submarine weapon 
until 1975. 

Propulsion 

Ever since Robert Whitehead invented the self-propelled 
torpedo, a key problem has been how to carry enough energy on 
board to provide the desired range and speed. Burning organic 
fuels, hydrocarbons or alcohols, represented a huae improvement 
over compressed air alone, but further progress required improved 
oxidants. There are two obvious problems in using compressed 
air as the oxidant, air is only 23 percent oxygen and storing 
enough air for reasonable range and speed requires air pressures 
over 2500 psi and consequently a heavy. high performance air 
flask. Two workable solutions to the oxidant problem were found 
before the end of wwn, the use of pure oxygen (or a mixture of 
oxygen and air) and the use of a concentrated solution of hydrogen 
peroxide in water. Each of these bas been tried with varying 
degrees of success by several navies and high test peroxide (H'l'P) 
torpedoes are still being produced, particularly in Sweden. The 
U.S. Navy experimented with pure oxygen', but did not go very 
far with it. Experiments with chemical propulsion, that is, 
propulsion using energy derived from exothermic reactions, started 
with internal funding in 1915 at Westinghouse Electric and 
Manufacturing Co. and continued there with Navy funding from 
about 1920 until late 1926. The Navy returned to the· study of 

3 The U.S. Navy prognm apparmtly na Cor about two yean, 1929-1930, 
and produced a power plant thal wu dynamomdct tcllcd. The propm wu 
dilcontinucd in favor of chani&al power 10urccs. Other naviea allO had 1hort 
lived programs, but lhc Imperial Japancme Navy developed and iuued for llCl'Vice 
1eVcral totpedoea that used pure oxyp u the oxidant. The beat known of theme 
wu lhc 24• Typo 93, known u the Lona Lance which bad a ranac of over 
29,000 y. at apcedl of 48-SO t and c:arricd 1080 poundl of Type 97 high 
c:xplo1ivc (roughly equivalent to TNT in pcrfonnancc) in its warhead. 
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chemical propulsion in 1929 with a program at the Naval Research 
Laboratory. By 1934 Navol, a concentrated solution of hydrogen 
peroxide in water, and alcohol became the preferred energy 
source. This system produced some thermal energy from the 
exothermic decomposition of the hydrogen peroxide, which also 
yielded free oxygen. Additional energy wu produced by using 
the oxygen to bum alcohol. The first Navol or chemical torpedo 
was a converted Mk 10 which was subjected to tank dynamometer 
testing and rqed at Newport. It achieved a range almost three 
times that of a conventional Mk 10. With this success, a Mk 14 
was converted and achieved an almost four fold increase in range. 
These results led to plans for the production of Mk 17 torpedoes 
as armament for new destroyers. The program was interrupted 
shortly after Pearl Harbor by the need to produce standard 
torpedoes, especially Mk 13 and Mk 14, in an attempt to satisfy 
urgent fleet requirements. There was no further progress until 
1943 when a re-examination of the program determined that the 
supply of Navol was inadequate. Plans were made (Qr a new 
production plant, but it was delayed and not finally started until 
the fall of 1944. Also in 1943 the design of the submarine 
launched Mk 16 Navol torpedo, with the same envelope as the Mk 
14, was begun. Solid knowledge and speculation about the very 
long range, high speed Japanese 24• Type 93 destroyer launched 
torpedo' probably fueled the development of Navol torpedoes. 
Several hundred each of Mk 16 and Mk 17 torpedoes were 
completed before the end of WWII, but neither saw use in combat. 

The virtues of hydrogen peroxide are that it is a liquid, over 90 
percent oxygen by weight as compared to air which 23 percent 
oxygen, and has a specific volume (volume per pound) about one
fifth that of 2800 psi air. In the decomposition of the peroxide, 
2H20, ... 2H20+ 0 2, over 48 perce.nt of the oxy1en becomes 
available. Thus about 34 percent of the oxygen in standard Navol 
(70 percent hydrogen peroxide dissolved in water with stabilizer 
added) is available for combustion. Navol will provide oxygen to 
bum about SO percent more fuel than the same weight of air. In 
addition the decomposition is exothermic and the heat so produced 

4 BUOrd OP lS07 lapwuUndcmt.erOnlnanco1 April 1945 inCficala that 
at the time of writing only one Type 93 bad been recovered by the U.S. Navy. 
The Type 93 became famoua u the Long Lance-a name that ICCIDI IO have been 
coined by Samuel B. Morilon. 
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is also useful for propulsion. 'Ibe water in the Navol and that 
produced as a decomposition product are converted to steam 
reducing the amount of fresh water that must be carried. Essen
tially the entire weight of Navol is used for propulsion. Also, 
Navol is a liquid and requires only about one pound of steel 
tank.age to store one pound, whereas 2800 psi air requires about 
four pounds of air flask per pound of air. When all of these 
factors are taken into account, Navol can, for a torpedo of fixed 
range/speed performance and size, dramatically reduce the weight 
and volume devoted to fuel and oxidant. The same amount of 
energy as provided by a pound of alcohol, air, water and tank.age 
can be supplied by about a quarter of a pound of alcohol, Navol, 
water and tankage and the volumetric saving is even greater. The 
weight and volume so saved can be used to increase the range 
and/or provide for a much larger wuhead. In addition, there is 
no inert nitrogen, the principal component of torpedo wakes, in 
the fuel or oxidant. The combustion products themselves are very 
soluble in water and so the torpedo is practically wakeless. 
Unfortunately, there is a risk of uncontrolled decomposition of 
Navol and the attendant explosive hazard. HMS SIDON was lost 
in 1955 to just such an accident. The comparison between the Mk 
14 and Mt 16 is shown in Table 2. 

Both a larger warhead and greater range were provided in the 
Mk 16 with no sacrifice of speed. Some other components of the 
Mk 16 differed slightly from those of the Mk 14, in particular, the 
turbine axis was horimntal rather than vertical and gearing 
consisted entirely of spur gears. High pressure air, to pressurize 
expendables containers and power the control, was provided by a 
five cubic foot, 2800 psi air flask, a little over two feet long. 
Subsequent Mods of the Mk 16 bad slightly larger warheads, 
substantially increased range and in some cases a pattern running 
capability. After wwn the Mk 16 family was extended through 
Mod 8 and remained in use in submarines until the mid 1970s. Its 
performance made it a truly formidable weapon. There were 
occasional problems with spontaneous decomposition of the Navol, 
and opinions about safety differed with some individuals feeling it 
was too risky for submarine service. The Mt 17 destroyer 
torpedo was a larger version of the Mk 16. Both of the Navol 
torpedoes were good weapons, but their development programs 
were slow and erratic. One must wonder what impact these would 
have had if they had been available in 1943 or 1944, 
especially in view of their larger warheads. 
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Table 2 

CONVENTIONAL TORPEDO PERFORMANCE 

EaveJopo Weipt ! WuHead Type R.qo/Spood R.~ 

Mk 14Mod 2I"Jl2.4'• 3212• '601b TPX ._ 4.5007 046.3k '" 3A 

~ 
Mk1'Modl 2I"s:J46• 3'121b tJOlbTPX Na'NI U,~.2k 23.4 

Mkll 2I"s:245• 31.Ulb 56S•TPX Electric 4,ooo,olt.ok 3.4 

Mt26 ll"ll246" 32001b llppl'OX 900 lb Soaw. Bat 6,000y04Qt 9.6 

Mt36Mod0 11•xz.t6• 40001b IOOlbHBX·l Seaw. Bat 7,000,047t U.5 

•Muimum .,.- in bou ICluared limet nap iD yardl at that .,.- lialOI 10'- "JCDMimoe wlbl fi,llto of merit for propullioa CCIGlpAliloo. 



Electric propulsion systems have two apparent advantages: they 
are wakeless so they do not provide either warning of attack or 
indication of the location of the attacker' and they require both 
less manufacturing effort (estimated for Mk 18 at 70 percent of 
that required for a comparable steam torpedo, Mk 14) and a lower 
average manufacturing skill level. These advantages are, howev
er, purchased at the price of significantly shorter range and lower 
maximum speed; Mk 18 had a ran1e of 4000 y at 29 k.6 U.S. 
Navy interest in electric torpedoes began in 1915 with a project at 
Sperry Gyroscope Co. Successor in-house projects, again 
sporadic, produced designs and development models designated EL 
and Electric Torpedo Mk 1. Interest was, however, limited by the 
inferior speed-range characteristics of electric torpedoes. Shortly 
before U.S. entry in WWII, possibly stimulated by knowledge 
obtained from British sources that the German Navy was using 
electric torpedoes, work resumed on electric torpedoes. The 
resulting design was first designated Electric Torpedo Mk 2 (1941) 
and later Mk 20 (1943). Twenty of these torpedoes were eventu
ally produced by the General Electric Co. Slow progress on the 
Mk 20 led to the Mk 18 project which came to be based on the 
German G7e and was ready for production significantly sooner 
than the Mt 20. 

The major problems in building electric torpedoes are storing 

s The U.S. Navy Opcratiom Rcaca.rch Group compucd the effcc:tivencu of 
Mk 18 elcc:tric and Mk 14/Mk 23 atcam torpedoes. The conclu.iona were lhat 
for altacb at ranpa under .COOO y: 1) the pen1Clllap of aucccuful altacb apinat 
enemy ahipe of all typa except larp oombaWm wu higher far Mk 14/Mk 23 
than for Mk 11. Thia wu attnlnated to bcUer' lookouta in tho Jarae combalanta 
and conacqucnt cvuive maneuvering by the taqct. There wu no correlation 
bc:twecn the torpedo Mark and the occurrence of countcnttacb in altacb on 
mcrchantmcn. In the cue of auacb on large wanbipa there we.re more 
counteraUacka whca Mk 14/Mk 23 lorpcdocl ~ uaed. Overall, il WU 

concluded lhat • ••• if in 1944 all U .s. aubnwinca bad carried Cull loada of Mk 18 
torpcdocl the enemy would have loat about 100 fewer merchant ahipt ... thc 
excluaive me of the Mk 11 would not bave prevented a ain&]c U.S. aubmuine 
cuualty." Thaw: commcnta clcady omit conaidcration of both mo..Jc and 
manufacturing. Philip M. Mone and OcorpE. Kimball, Method! oCOpcratioDI 
Rgcvpb, New York: Technology Prat and John Wiley, 1950 (an unclauificd 
venion of Vol 2A of the NORC Oiviaion 6 Summary Report which bean the 
aamc title.) 

6 Not.e a1IO the propuJaion figure of merit given in Table 2. 
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enough energy on board to give adequate range and speed and 
providing, within stringent weight and space constraints, a 
sufficiendy powerful electric motor to achieve the speed. A 21 
inch torpedo requires about 100 hp to make 30 le and well over 
300 hp to make 45 k. Thus at 30 k a five minute (5000 y) run 
requires a power plant capable of delivering about 75 kilowatts of 
power for five minutes-6250 watt-hours. Even with the inevita
ble losses and taking into account the rapid discharge, batteries 
that could deliver the required power for four to six minutes could 
be designed with late 1930s technology, but their weight, about 
1500 pounds or roughly half the weight of a Mk 14 torpedo, and 
volume, over ten feet of a 21 inch torpedo envelope, were serious 
constraints. These constraints were not significantly lifted until 
the advent of seawater batteries which enabled U.S. electric 
torpedo speeds and ranges to exceed 35 le and 5000 y. Severe 
though the battery problem was, the motor problem was even 
more difficult. Conventional design of a 100 hp motor might have 
produced a machine that would fit into a torpedo, but it would 
have weighted 500 to 1000 pounds. What was required was 
relaxation of some of the design rules. The critical point was the 
recognition of the fact that the torpedo motor needed to run only 
five or so minutes after which it was either lost or, in exercise 
shots, could be refurbished. Thus severe but short term beating, 
e.g., lOO°C in five minutes, and sparking commutators, among 
other engineering anathemas, could be accepted. With these and 
other concessions, it became possible to build motors in the 100 
hp range that weighted about 250 pounds, a weight that the 21 
inch x 21 feet envelope could accommodate. 

The first knowledge of German electric torpedoes came from 
recovered fragments of the four that sank HMS ROY AL OAK in 
September 1939. Additional information was obtained from the 
torpedo that struck SS VOLUNDAM. The first complete German 
G7e torpedoes were acquired when the German submarine U-570 
was captured by the RAF on 27 August 1941. One of these was 
made available to the U.S. Navy in January 1942 and other G7e 
torpedoes were found, at about the same time, on the East Coast 
U.S. beaches. This information stimulated U.S. Navy interest in 
quickly obtaining electric torpedoes. Following a preliminary 
meeting on 10 March 1942, Westinghouse was placed under 
contract to produce an electric torpedo, which, it was quickly 
agreed, would be an American version of the G7e. The new 
torpedo was designated Mk 18. This project wu of course 
competitive with the Mk 2/Mk 20 project and so got little help 
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from NTS Newport. Never the less, in late lune of 1942, just 15 
weeks after startin& work on the project, the first Mk 18 was 
delivered to Newport for testing. The testing did no go well, 
Newport was unhelpful if not obstructionist and production was 
delayed. Again, as a result of pressure from the operating forces 
action came from CNO/COMINCH Admiral King, who ordered 
an Inspector General investigation on S April 1943. The much 
quoted report of that investigation, which was issued in June 1943, 
says in part: 

.. The delays encountered were largely the result of the 
manner in which the project was prosecuted and followed 
up. These difficulties indicated that the liaison officers at 
the Bureau of Ordnance failed to follow up and properly 
advise the Westinpouse Company and Exide Company 
during the development of the Mark 18 torpedo. ... The 
Torpedo Station had its own electric torpedo, the Mark 2, 
and the personnel assigned to it appear to have competed 
and not cooperated with, the development of the Mark 18. 
.. . Failure to provide experienced and capable submarine 
officers to the Bureau for submarine torpedo development 
has been a very serious matter and has contributed largely 
to the above deficiencies. "7 

Deliveries of the Mk 18 to the fleet finally began in mid 1943 
and they were taken on patrol as early as September 1943. There 
were, however, continuing difficulties with the new torpedoes, 
which were not fully resolved until late in the year. About 9000 
Mk 18& were produced and they accounted for 30 percent of the 
torpedoes fired by U.S. submarines in 1944 and 70 percent of 
those fired in 1945. Though slow and short ranged, the Mk 18 
served well in attacking Japanese merchant ships which were the 
main targets for U.S. submarines during WWII, especially late in 
the war. Mark 18 accounted for about al million tons out of the 
4.8 million ton total of Japanese merchant shipping sunk by 
submarines during wwn. 

7 Quoted in Theodore RoKOe Unjtpl Stets Submarine OpmlioM in World 
~ AnnapoU.: U.S. Naval lnllituto Prcu, 1949, p. 262. In addition to lhcle 
problema WCllingbouae ICCml, al>cit wilh Navy concum:ncc, prematurely to 
have tumcd their attention to the all dcc:tric Mt 19 and allowed the Mt 18 to 
languiab. 
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Warheads 

The second major development, new warheads, involved the 
switch from TNT to Torpex as the high explosive. Torpex is a 
mixture rather than a pure chemical compound as TNT is. The 
components are TNT 41 percent, RDX (Cyclonite, Hexoaen) 41 
percent and aluminum powder 18 percent.' Torpex is attractive 
because of the increased explosive energy and higher detonation 
velocity of RDX as compared to TNT and the prolongation of the 
pressure wave by the aluminum. On a weight basis, Torpex is 
conservatively about SO percent more effective than TNT as an 
underwater explosive against ships. Torpex is, however, more 
sensitive than TNT and RDX wu expensive and difficult to make 
safely. The proceu of converting to Torpex torpedo warheads 
(and depth charge loadings) began with an order for 20 million 
pounds in early 1942.11 The fint Torpex loaded warheads'° 
followed late the same year. The 640 pounds of Torpex in a Mk 
14 warhead was at least the equivalent of 960 pounds of TNT'1 

almost twice the destructive power of the original Mt 14. The 
reaction of the submariners to Torpex is apparent from an entry 
for 19 March 1943 in the fourth war patrol report of USS WA
HOO: 

"OSlSH; Fired one Torpex torpedo at medium sized 
freighter identified as KANKA MARU, 4,065 tons, range 
750 yards, 12• port track, speed 9 knots. Hit. After part 
of ship disintegrated and the forward part sank in two 
minutes, and 26 seconds. These Torpex heads carry a [sic] 

1 Torpex rangca from -4S pcrc:cnt TNT, 37 pcrc:cnt RDX, 18 percent Al to 
41 percent TNT, 41 percent RDX, 18 percent AI. 

II lntcrcatinpy, the U.S. Anny WU willin& to produc:c cyclonitc, RDX, for 
the Navy'• UIC in Torpcx, but wu reluctant to 111e it tor Anny munitiom became 
of 1afcty concetn.1. • 

10 Torpex and TNT warbcadl WCR intcrc:hanaeablo. If there wu a 
1ubltantial change in weight, IOll1C adjwitmcot to the depCh par WU required. 

11 Comparilom Qh Japanese torpcdoa oftm ocaJcc:t the diffciaacc in hi&h 
explo1iva. Japanac toipcdoel uacd Type 97 biah explolivc, which ia not 
1ipificantly more powerful u an undcrwalcc cxplo1ivc than TNT. 
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awful wallop." 

This very substantial improvement in warheads is often 
overlooked in part because the torpedo identification does not 
automatically identify the warhead and even the warhead Mart 
doesn't unequivocally identify the high explosive. Some Mk 14-
3A torpedoes were fitted with TNT warheads, most commonly Mt 
15, and others with Torpex warheads, most commonly Mk 16. 
Furthermore torpedo warheads could be easily changed by a tender 
or depot. The standard COMSUBPAC format for war patrol 
reports did not require listing torpedo or warhead Marks and 
Mods until after April 1943.12 

Other DmlQpmmts 

Several other interesting and important developments were 
incorporated into wwn conventional torpedo development 
programs. The most prominent of these were electric controls, 
seawater batteries and pattern running. Electric controls were 
standard in homing torpedoes, but the control system dynamics are 
different for gyroscopic course control. The Mk 18 electric 
torpedo, as we have noted, used pneumatic controls ror several 
reasons: The German G7e used pneumatic controls; the reliability 
of pneumatic controls was well established; and there was a risk 
that using an electric control system might introduce instabilities 
that would be time consuming to resolve. The Mt 19 torpedo was 
a Mk 18 with an electrical proportional servomechanism for depth 
control and solenoid positioned vertical (course control) rudder. 
The Mk 19 gave way to the Mk 26 which bad similar controls and 
a seawater battery. About 2S Mk 26 torpedoes were produced but 
large scale production was deferred in favor of the NTS Newport 
and General Electric Mk 36 which was also an all electric and 
seawater battery powered design that was an outgrowth of the Mk 
20 program and incorporated a pattern running capability. One or 
two developmental models of the Mk 36 torpedo may have been 
built, but it too was deferred in this case in favor of the Mk 42. 

The seawater battery was important in that it made possible 
electric torpedo performance comparable with that of the Mk 14 
steam torpedo. Two developmental seawater battery powered 
torpedoes have been included in Table 2 for comparison purposes. 

12 Rear Admiral M.H. Rindakopfldtcr 3 June 1996. 
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The seawater battery powered Mk 26 was a little slower but longer 
ranged than the Mk 14 and had the same propulsion figure of 
merit. The projected Mk 36 represented a substantial improve
ment over the Mk 14 and had a figure of merit exceeded only by 
that of the Navol Mk 16. 

The buic idea of the seawater battery is to construct a primary 
battery using seawater as the electrolyte. With this elettrolyto a 
magnesium anode and a silver chloride cathode make a useful 1.SS 
volt cell. It required some development effort to produce a 
satisfactory cathode-the principal problem was the high electrical 
resistance of silver chloride, but these problems were solved. Bell 
Telephone Laboratories desiped and the General Electric 
Company built the battery for the Mk 26 torpedo. These batteries 
were evacuated to keep the electrodes dry before use and to 
provide for rapid filling when the torpedo was launched. They 
delivered about three times as much enerey as the lead acid 
batteries in the Mk 18 and weighted significantly leas. With this 
sort of performance seawater battery powered torpedoes became 
competitive and, though none of those under development during 
WWil became service weapons, both the Mk 44 and Mk 4S post 
war service torpedoes used this propulsion scheme. The consump
tion of expensive silver and the attendant high cost, $6000 to 
$8000 per unit, wu an obvious drawback. 

For completeness, we now briefly consider pattern running. 
The concept is to program a torpedo to make a straight run to a 
target rich area, for example, the middle of a convoy, and then 
execute a pattern hoping to hit a target. This is obviously distinct 
from homing although some homing torpedoes have ~een pro
grammed to run a straight course and then execute a search pattern 
for the purpose of acquiring a target on which to home. The 
pattern running concept has some instinctive appeal in that it 
would appear to improve the probability of hitting some target. 
This appeal was enough to induce the German Navy to mount two 
programs FAT and LUT.13 The U.S. Navy included pattern 
running in the Mk 36 and Mk 42 development programs, but 
neither of these entered service. Some Mods of the Mk 16 were 
equipped with pattern running controls which caused the torpedo 
to run in circles of 300 yard radius after a straight run of preset 
length. Pattern running mechanisms in the days of electromechan-

13 PAT and LUT ue dilouned ia Ebolhud Rocalcr Djc Torpedo1 dcr 
deutachcn Y·Bootc· Herford: ICochlcr • 1984 Chapter 9, pp. 11~ 127 (ID German). 
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ical, as opposed to electronic, controls involved complex arrays of 
cams, gears and levers that were difficult and expensive to design 
and build. Furthermore pattern running seems to be much less 
effective than instincts would predict. Roessler sums up the 
situation in very few words, .. This appears unprofitable." 

The remaining new non-homing torpedoes comprise the Mk 2S 
which was an improved Mk 13 air launched torpedo and the 
clearly asset WWil Mb 40 and 42. Mk 2S was a su~ful 
design that completed development late in the war. It was not 
produced in quantity because of hu1e existing stocks of Mk 13 
torpedoes. Before these stocks bad been consumed the anti-surface 
ship mission of air launched torpedoes bad disappeared. the Mk 
40 propulsion system was interesting in that it used a multibase 
solid propellant to produce gas to drive a turbine, whicli, in turn, 
drove a pump jet propulser. Such systems became important 
much later when targets became fast nuclear submarines and will 
be discussed in more detail in a subsequent part of this series. 
Mark 42 was an attempt to consolidate into one torpedo all that 
had been learned about torpedo sub-systems. The program seema 
to have toppled from its own wei&h~ five organizations bad 
significant involvement in the program, 1llld it was abandoned in 
favor of a pattern running Mod of the Mk 16. Mark 42 was, 
however a significant milestone in that it was the last mark 
assigned to a U.S. Navy non-homing torpedo. 

While it does not represent a new torpedo, the large scale 
research and development program aimed at understanding the 
dynamics of air launched conventional torpedoes and improving 
their performance deserves note. This program, carried out 
mainly at Columbia University and the California Institute of 
Technology, developed an understanding of the air flight of 
torpedoes and the problems of water entry. The most visible 
results were frangible wooden tail extensions and nose drag rings, 
which were ugly, but stabilized the air flight and reduced the 
water entry speed. Less visible were the structural changes in the 
Mk 13 torpedo that were developed to accommodate the large and 
complex forces associated with water entty. 14 

In the next part of this series we will examine the radically new 
development of homing torpedoes during WWII. 

14 Thia worlc ii 1uaunaN.cd in Torpedo Studjg. volume 21 of Summary 
Tccbnjcal Report of Djyiajon 6. NQRC, Wubington: NDRC, 1946. 
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ST. MARYS. GEQRGIA SUBMARINE MUSElJM 
Newly CommJsslone4 and Opened IO the Publlc 

by Sheila McNDll 

T 
oo often by-passed by both submariners and other travelers 
headed south on 1-95 is historic St. Marys, Georgia, the 
home of the nation's newest submarine base at Kings Bay. 

The exit to St. Marys and Kings Bay is the last one before 
crossing over the St. Marys River which separates Georgia from 
Florida. 

Historic St. Marys, in itself a wonderful tourist attraction, is 
also the home of the new St. Marys Submarine Museum. Since 
the Kings Bay Submarine Base only offers toun of the upper base, 
it was felt that visitors to the area should have the opportunity to 
learn more about submarines and their long history of contribution 
to the defense of our country. 

The museum is located in what had been an old movie theatre 
that has been extensively renovated at a cost of over $100,000 
with monies raised from the community. The officers and enlisted 
personnel of the Kings Bay Submarine Base have been enthusiutic 
supporters of the museum project and have donated many hours of 
time, as well as money, to aid in the construction effort. The 
museum was officially adopted by the Kings Bay Chief Petty 
Officers' Association representing all Kings Bay commands. 

After 16 months of planning, fund raising, and construction, as 
well as the vigorous search for display materials, the museum was 
commissioned on March 30, 1996. The Grand Commissioning 
ceremony, attended by hundreds of active duty and retired military 
personnel as well as civilians, featured a presentation by Rear 
Admiral Eugene B. Fluckey, USN(Ret.), recipient of the Congres
sional Medal of Honor for his submarine combat experience in 
World War D. 

A working periscope that visitors can operate themselves and 
many displays of submarine models, historical data and memora
bilia make this museum a wonderful place for veterans to remi
nisce and for others to learn and to appreciate the contributions of 
our submarines over the many years since the first United State.a 
submarines were launched. 

The museum is also a tribute to the many people whose 
enthusiasm turned this dream into reality. The short turn off 1-95 
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to visit the St. Marys Submarine Museum is well worth the effort 
and should be placed on every submariner's must list when 
planning his travels. 

Although well stocked with displays, the museum would 
welcome memorabilia or other submarine artifacts, either· as a loan 
or for permanent display, from 'DIE SUBMARINE REVIEW 
readers. Credit is prominently provided on each display and it is 
a proud moment for many visitors when they can point out to 
relatives or friends their own part in making submarine history. 
Artifacts Chairman John Crouse can be reached at the museum by 
calling (912) 882-ASUB (2782) or by mail at 117 Osborne Road, 
St. Marys, Oeorgia 31558, for answers to any questions. • 

SMUa McNeUI ts a membtr of the Naval SubmarlM uague and 
is currelllly George Stale Preslde111 of IM Navy uague. She is a 
1996 redp~lll of IM Meritorious Publlc Service Cltallon awarded 
by Secretary of IM Navy John Dalton and was rece111ly appointed 
by IM Secretary of Defense to serw as a membtr of the Defense 
Advisory Committee on Women ln the Services (DACOWI18). SM 
ts a founding member of tM St. Marys SubmariM Museum and 
served as Its first Presldelll. 

REUNION 

U.S. submarine veterans and enthusiasts are invited to 
the 34th International Submariner's Convention being held 
in 1997 at Friedrichsbafen, on Lake Constance, Germany 
from April 30 to May 3. For further information, contact: 
John Maguire (406) 449-6054 or CDR Jilrgen Weber in 
Stamberg, Germany 49-8151-2486. 
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\Vhcn you need the hcst 
intclli0 cncc on naYal 

~ 

1nattcrs ... go to the hest source ... 

Ja11e's. 
Jane's Underwater Warfare Systems 
The complete survey of international underwater 
uchnologies, marhts and manufacturers. 
This comprehensive reference is an indispensable guide to 
the technologies and systems required to equip navies to fight 
in the underwater environment of today. You'll get 
details of more than 600 different ship, submarine and air
borne systems for underwater warfare from 168 international 
manufacturers plus over 400 exclusive photographs. Order 
your copy of the 1997-98 edition today! Price: $320.00 

Jane's Special Report:Maritime Communications 
Electronic Warfare Systems 
Your source for maritime communications EW 
systems and markets 

Maritime Communications Electronic Warfare Systems 
examines the technology underpinning communications band 
electronic warfare at sea with a look at user requirements, 
international markets and current inventories plus profiles 
of manufacturers and a survey of available systems. 
Order your copy today! Price: $650 

To order, or to get your free catalog of Jane's 
publications, please ... 
Call - 1-800-824-0768 (in Virginia call 703-683·3700) 
Fax -- 1-800-836·0297 
Mail your order request to: Jane's Information Group 

1340 Braddock Place 
Suite 300 
Alexandria, VA 22314 
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AN UPQATE ON AUSTRAJ,JA'S CQJ,J,INS CLAW 
by Dr. Dora AJYG 

T he Collins class, the world's bigg~ most advanced 
conventional submarine-the Swedish Koctums Type 471 
adapted for operation in the warm, tropical waters of 

Australia's north-is being built at a greelflleld site at Osborne, 
near Adelaide, South Australia. Work officially began on the 
Australian Submarine Corporation's (ASC) A$120 million facility 
on August 17, 1989 •1 Refits for the submarines will in the future 
be done at Osborne. 

While work went on at Osborne, future COWNS crews were 
trained at HMAS Stirling, Garden Island, Western Australia. 
Stirling, nearer to Singapore fllan to Sydney, was commissioned 
July 28, 1978. Development accelerated once the Royal Austra~ 
lian Navy's (RAN) two ocean policy was endorsed.2 On March 
16, 1993, Governor General Bill Hayden opened the purpose-build 
facility, the Submarine Training Systems Centre. The A$SO 
million center would be managed until 1996 by ASC's College of 
Customized Training, Rockwell Ship Systems of Australia and 
Scientific Management Associates. On 2 March 1996, then 
Deputy Prime Minister Kim Beazley (this was before the Labor 
Party's election defeat) opened the Maritime Operations Division 
Stirling to test and evaluate the Collins class. Former Minister of 
Defence, now Leader of the Opposition, Kim Beazley bas always 
been a strong supporter of the two ocean policy and the relocation 
of the RAN's submarine base from Neutral Bay, Sydney. 

Ships and submarines operating in the strategically important 

• B41Jor's NoU: S.e TRB SUBMAJUNB RBVIBW, AprU 1995, for Dr • 
.dlvu' iniliol accolllll of th• Collin.r cla.r.s b1dldlng program. 

1 The Auatralian Submarine Corporation ii a conaortium owned by Kockurm 
Pacific Ply Ltd. (49 pcrccnt), the AUlb'alian IndUltry Development Corporation 
(AIDC) (48.45 percent) and RCI Ltd. (2.4S percent). Rockwdl Autoneticl and 
Missile Sy1tc1111 Division and the Loral Librucope Corporalion arc major U.S. 
participanta in the combat 1y1tcm dcvclopmcnL 

2 HMAS Stirling ia, in addition, buo for: guided miaailc fripta ADE
LAIDE, DARWIN and CANBERRA; datroycrcacorta SWAN and TORRENS; 
1ubmarincORION; training 1ubmarincOVENS; fleet oiler WESTRALIA, patrol 
boats SUNBURY and OERALDON; and hydrographio survey ship MORESBY. 
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north and northwest areas have an increased effective operating 
time from Stirling. Besides having ready access to deep water, 
Fleet Base West-the official RAN designation-is without the east 
coast impediments to northward passage of the Great Barrier Reef 
and the narrow gaps of the Torres Strait. The RAN ensures the 
security of the trade routes, at a time of increasing economic 
development, and of Australian coastal waters. The decision to 
locate half the fleet on the west coast was influenced by consider
ations of Middle East oil and the mineral wealth of the Pilbara 
region, notably in iron ore and liquid gas. 

The six contracted submarines-there are options for two 
more-are named for noted admirals and heroic other ranks of 
World War Il. COLLINS, the first submarine, was launched in 
May 1993 and in November 1994, after harbor trials, underwent 
sea trials in the Gulf of St. Vincent, off South Australia, staying 
submerged for 14 boun. On December 15, 1995, FARNCOMB 
was launched on Adelaide's Port River. HMAS COLLINS had 
many parts fabricated in Sweden and other countries with assem
bly and installation in Australia. However, then M"mister of 
Defense Robert Ray was able to claim at FARNCOMB's launch
ing that the ship was almost entirely-more than 90 per
cent-Australian made. 

A lurking Australian insecurity seems to mistrust the locally
made in many fields. The media seized on and headlined every 
setback, inevitable though they were in a first undertaking of the 
complexity of the Collins clus. Headlines such as "Computer 
Bugs Delay $S.6B Submarine Project" and "Navy Takes Delivery 
of Faulty Sub" were not uncommon.' Delays were due to 
software development Issues, aod the first deep dive was postponed 
until the RAN's A$20 million new submarine rescue system, able 
to rescue crews at crush depth, was in place. Twelve to eighteen 
months of naval trials are considered necessary before the 
submarines are ftllly accepted. Despite the glitches, the crews are 
impressed by the submarines' capabilities-and the ability to stay 
submersed, completely covert. The essence of a submarine's role 
is to cause maximum disruption to enemy shipping for very long 
periods. 

The RAN insisted that delays were to be expected, and that 

3 The Allltnlian, November 2, 1995, p. 3, and The Sydney Momin& 
Benld, July 16, 1996, p. 4. 



what mattered was getting things right so that later ships could 
profit. The original contract delivery dates were: WALLER, 
December 1997, DECHAINEUX, September 1998, SHEBAN, 
November 1998 and RANKIN, October 1999. It is expected that 
WALLER, the third submarine, will be ready for sea trials early 
in 1997. ASC has achieved considerable production savings by 
modular construction. Considerable off-site work is done in other 
parts of Australia where the necasary industrial capabilities 
already exist. 

On January 23, 1996, the South Australian newspaper, ~ 
Advertiser, reported that a world-class standard of performance 
had been achieved by COWNS' fint successful deep dive. She 
had spent two hours at approximately 300m depth-approximately, 
because precise depth is classified. Speed, endurance, and living 
condition trials were to follow, but Mr. Hans Ohff, ASC's 
managing director, considered that COWNS had probably 
outstripped its competitors. 

On July 15, 1996, COWNS, 15 meters in length, about 8 
meters in diameter, and having a displacement of some 2,SOO 
tonnes, was handed over to the RAN and commissioned on July 
26, 18 months behind schedule. Tho ASC and the RAN have 
emphasized that there was no penalty to Australian tax payers in 
this delay, one to be expected in a technically complex project. 

The original schedule was set in 1987 and it was a remarkable 
achievement for a country which had never previously built a 
submarine to compare very favorably with results achieved by 
other countries (including the United States) that are more 
experienced in submarine construction. Difficulties encountered 
in the development of the combat system software were tho 
principle cause of the delay-the task was simply of areater 
magnitude and complexity than anticipated. The strategy has been 
to develop incremental versions of the software to meet each phase 
of COLLINS' sea trials, with each version more capable; building 
on experience and correcting faults found in the previous versions. 
This will continue until the combat system software is fully 
functional-probably in 1998. The software remains a focus of 
management attention, but significant progress is being made. 

Media accounts notwithstanding, at commissioning, the version 
of the combat system then fitted had sufficient functionality to 
allow the submarine to maneuver and operate in complete safety 
at all speeds and depths, to provide most combat functions, and to 
allow provisional acceptance into naval service, allowin1 the 
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submarine to progress to the next important trials phase of 
operational test and evaluation. Where full integration and 
functionality are no~ for the moment, possible, work-arounds and 
mmd alone arrangements are being incorporated. Although a 
fully compliant combat system is unlikely to be available before 
late 1998, the submarine could, if required, be deployed on 
operations. 

Asked, in late August 1996, whether the Australian government 
will consider acquiring long range, stand-off strike missiles, 
including the Tomahawk, Defence Minister Ian McLachlan said 
that the government had "'no proposition before us at the mo
ment". Technical definition studies will be made before a decision 
is taken on this sensitive issue. At present, no Southeast Asian 
nation has such weapons. 

What are the prospects for a further two submarines? 
In its pre-election policy statement, the government said it 

would consider the requirement for additional submarines toward 
the end of its first period in office (of three years) iQ light of 
strategic circumstances and other competing priorities at that time. 
After spending 17 hours at sea in COLLINS last May, the 
Minister said that the government would await the outcome of 
further operational trails, and any decision was at least a year 
away. Therefore, a decision on additional submarines might be 
expected sometime in the latter part of 1997 or during 1998. 

Kim Beazley said on July 23, at a business function in Ade
laide, that Australia should order two more submarines to combat 
increased regional militarism and to create local jobs and economic 
growth. He added that the capacity for bluff was sustained by a 
small number but not the reliability of interdiction. Expansion 
from six to eight Collins class would, in Beazley's view, lock in 
the capability that has been developed for both Australian industry 
and its defense industry future. Controversy about submarine 
numbers bas surfaced because others maintain that, rather than two 
more submarines for ASl billion, Australia should acquire the 
much needed airborne early warning and control system (A WACS) 
without which no modem defense force can adequately protect its 
air space, or the missiles. 

The submarines are very cost effective, but the question is 
whether or not additional submarines are a higher priority than 
other competing acquisition priorities. At the time of the last 
assessment, Navy and Defence did not consider additional subma
rines to be a sufficiently high priority to defer other projects 
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competing for scarce resources. 
Editor's Note: As an update note to this account, Dr. Alves 

submitted the following from the Melbourne Herald Sup of 
November 1, 1996: 

"Combat capabilities onboard Australia's Collins class 
submarines will not be operational for two years, Federal 
Parliament was told yesterday. 

The 1996 projection for the conclusion of the subma
rines' software design is about three years later than 
originally planned. 

But Defense Minister Ian McLacblan bas thrown doubt 
on the project's ability to even meet that demand, saying 
"when and if it comes good". 

The remark during question time was immediately seized 
on by Independent MP Graeme Campbell, who said it 
showed the minister was wavering on his opinion of the 
subs' potential. . 

Mr. Campbell, who bas been pursuing the Collins issue 
for 10 years, questioned the competence of the subs' 
acquisition team. 

He said later the Collins project was in real trouble and 
the project's $5 billion cost could blow out to about $10 
billion. 

Mr. McLacblan, responding to Mr. Campbell's question 
in the House, said an interim system was in place but did 
not yet meet the design criteria." • 
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OUICK A EASY PRffiWRE-TQ-DEPIJI CONVERSIONS 
LCDR Butch Barnt, USNR 

I 
developed the following mental conversion methods while 

attending Submarine Officer Basic Course. They seem so 
simple-minded, someone muat have already developed them. 

Hnot already familiar, perhaps some will find them useful. 
While ridin& the Dive Trainer during the Submarine Officer 

Basic Course, students sometimes focus on one depth indication. 
The instructors break this bad habit by mating that indicator fail. 

In self defense, I developed the following methods of quickly 
converting Ballast Control Panel (BCP) sea pressure indication in 
psig to depth (feet) and BCP sea pressure indication in feet to 
pressure (psig). Both use the 44 psig/100 ft conversion factor as 
a starting point. 

I reali7.e that plastic laminated cheat sheets are taped to BCPs 
throughout the fleet. However, they may not be visible to the 
DOOW or the OOD, or they may become misplaced. I prefer to 
have the option of doing the conversions in my head. 

Sea Pregure to DQ>th Cooyenlon 

It is easier to demonstrate this method than to explain it. 

Step 1: Read BCP gauge and round 
off to nearest 10 psig 127 - 130 

BASIS: Simplifies calculations 

Step 2: Multiply by 2.5 130x2 = 260 
+ 130/2 &:: 6S 

325 

BASIS: You take 44 psig/100 ft. and invert it: 1 ft/0.44 psig. 
Multiply this by 1.1: 
1.1 ft/0.44 psig = 1.1ft/(1.1x0.4) psig 

= 1 ft/0.40 psig 
= 2.S ft/psig 
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Step 3: Reduce the Step 2 value by 
10% (rounded to nearest 10') 
and round to nearest 10': 

325 
-30 
295 -300' 

BASIS: This offsets the 1.1 multiplier in Step 2 

If you use the 100 ft/44 psig multiplier directly, you would get 
a depth of - 290' for a sea pressure of 127 psig. 

On some BCPs, sea pressure is displayed in feet. This gives 
the DOOW or OOD a convenient check on depth. However, the 
COW needs sea pressure in psig so he can pressurize AUX-3 or -
4 when using the Depth Control System. It is possible to do the 
conversion in your head, as follows. 

Step 1: Read BCP gauge and round 
off to nearest 10 feet 

Step 2: Divide by 2 

Step 3: Reduce Step 2 value by 10~ 

BASIS: Start with 44 psig/100 ft: 

0.44 psig/ft = -0.45 psig/ft 

330 

165 

165-16 = 149 
c:-150 

psig 

= (112 - (l/10)x(l/2)] psig/ft 

If you use the 44#/100' multiplier directly, you would get a sea 
pressure of - 145 psig for a depth of 330'. The error is in the 
conservative direction, because the tank pressure must be greater 
than sea pressure. • 
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SlJMCOL 2000; 
A MULD-TIFBEP 6JTROACR TO TllAINING 

FDR THE NEXT CENTURY 
by LT Joseph M. Thompron, USN 

•CaJl lt a quality of life. Call it a maner of readlMss. But do not 
fall to call lt the jlrst prlndple of war fighting. Provide sallors 
with tools that allow them to.fight and wlnt• 

VADM George W. Emery, USN, COMSUBLA.NT 

0 ne of the tools that allows sailors to .fight mid wln is 
training and, as we enter the 21st century, two major 
developments which effect training are emerging. The 

first development is the downsizing of the fleet. As the submarine 
fleet becomes smaller the importance of training as a force 
multiplier increases. The second major development is that, in the 
words of Admiral Emery, "Russia has seized the undersea 
initiative" in the area of submarine technology'. As the techno
logical advantage of our submarines erodes, the importance of 
training as ajorce equalizer and as a hedge against future erosion 
increases. (Although the SSN 21 and the NSSN are designed to 
restore the technological advantage, the low production rates and 
uncertain futures of these platforms will limit the rate of that 
restoration.) Given the increased importance of training due to 
these developments, it is essential that the submarine training is 
the best it can be. 

Unfortunately, in my opinion, the training currently provided 
by the Naval Submarine School (SUBSCOL) is not as efficient or 
as effective as it could be. 

The Current Approach 
Today, the submarine school employs a one-slu-jlts-all 

approach to training. All submarine officers attend the same 
school and are taught the same material regardless of their ultimate 
assignments. The material taught is mainly applicable to Atlantic 
Fleet fast attack submarines. Students not going to these particular 
ships are taught information that, while nlce to know, is not 

1 VADM George W. Emery, USN, "Keynote Addra1 to Annual Sympo-
1iwn", Naval Submarine Lcaaue Submarine Review, July 1995, pp. 13-18. 
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directly pertinent to them. They must dump much of the infonna
tion they are taught and then arrange to learn the right information 
once they get to their boats. This approach is not efficient because 
all submarines and all submarine billets do not have identical 
training needs. This approach is also not effective because it 
guarantees that all of the material will not be applicable to all 
students. In fact, the current approach can be quite frustrating. 
In the words of a recent Submarine Officer Advanced Course 
(SOAC) graduate, the current purpose of SUBSCOL seems to be 
'"to make you want to be at sea" instead of being at school. 

The inefficiency of the current school is especially pronounced 
for students who will serve on SSBNs. Almost onlHhird of the 
current curriculum focuses on systems and missions not applicable 
to boomers. 2 To compound matters, there is a large volume of 
SSBN specific information that is either not taught or is outdated 
(by several yean in some cases). As a result, SSBN officers must 
attend follow-on schools to learn this material. This leaves many 
of these officers questioning the usefulness of their original 
SUBSCOL training. 

The bias toward SSNs will become leas acceptable as the size 
of the SSN fleet decreases through the end of the decade. By the 
year 2000, SSBNs will account for more than one-third of all 
submarine officer billets., This means that the needs of a large 
portion of the students who go through SUBSCOL and the needs 
of a large portion of the fleet will largely be ignored. The bias 
toward a specific fleet's procedures produces similar effects to 
those discussed for SSBNs. The main differences are that less 
material is involved, but more students are affected. Clearly oM
slu does not fit all. 

The Multl·'Dered Approach 
In contrut, a multi-tiered approach would acknowledge that 

2 The cumat SOAC ourriculum ii 684 houn Jona, of which appioximatcly 
140 houn it directly non-epp&.blc to SSBN1. Anolhct 70 boun (approsimatc) 
of trainin1 bu SSBN applicatiom, but the trainin1 ia done on specific 1yltam 
which are not actually carried by lhelO ships. 

3 Scott C. Truver, "Tomonow'• Pleet: Put r, U.S. Naval lnJtitutc 
PJoceedinp, June 1995, pp. 90-95. 
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officers going to different types of submarine have different 
training needs. Under this approach, SUBSCOL would not be a 
single training facility, rather, it would be a network of training 
facilities integrated to provide the best trained officers to the fleet. 
Under this system, all submarine officers would initially attend a 
common school to learn universally applicable subjects but would 
then go to training facilities at their ultimate duty station to learn 
class specific topics. Students would only be taught information 
that was relevant, and just as important, all relevant information 
would be taught to the students before they left the SUBSCOL 
pipeline. There would be not additional schools required after 
graduating. When the graduates went to the fleet, they would be 
up to speed and ready to go to sea. 

The principles of this multi-tiered approach can be applied to 
all SUBSCOL courses. 'Ibis paper though will only focus on the 
SOAC course as a representative example of each tier. Represen
tative curriculums for each tier of the other SUBSCOL courses are 
shown in Table 1. 

The first tier in the SOAC curriculum would be vasdy revised 
form its current form. This tier would cover universal topics such 
as approach and attack tactics, anti-diesel submarine warfare, 
tactical oceanography, basic navigation, and Target Motion 
Analysis (fMA). It would also cover subjects applicable to all 
department beads such as supply fundamentals, mllitarY justice, 
and leadership. For the first time, the SOAC curriculum would 
also teach ship handling skills and provide the students with bands
on time maneuvering YI'Ba or YPs. Topics would also be 
presented on jolnlness and bow other Services operate. Much of 
this tier would be taught by post department bead officers. This 
would allow students to learn from the valuable experiences and 
insights of these seuoned officers who have been there. Utilizin& 
these officers would also provide additional duty assignment 
opportunities for XO(SS) and CO(SS) officers. 

The first tier of this SOAC curriculum would feature extensive 
use of tactics seminars and student versus student wargames. This 
would encour11e the exchange of different viewpoints and ideas 
and allow students to bone the skills they are taught against 
thinking opponents instead of canned scenarios. The new format 
would also stimulate students to develop and test new, innovative 
tactics that will be required for the future. Ideally, a system could 
be developed that would allow two or more different attack centers 
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to go head-to-head so that all participants would receive the most 
realistic training possible. 

The first tier school would not be based around a competitive 
series of exams and rote memorization. Instead, the primary 
emphasis would be on providing the students with fundamental 
principles, promotin& tactical innovation, and encouragina the 
exchange of ideas. Individual awards could be presented hued on 
ship handling ability, most innovative new idea, and tactical 
proficiency. The total length of this tint tier would be ~ut three 
months. 

The second tier of this approach would take place at the 
training facilities in each homeport. All department heads going 
to the same type of submarine at the same port would attend the 
same school. The purpose of the second tier would be to teach 
those unique weapons, senson, missions and procedures used by 
each class of ship. 

This training would be more classroom orientated than the first 
tier and would feature the same hands-on/button-pushing emphasis 
of the current SOAC curriculum. In fact, it would closely parallel 
the core topics currendy taught with the exception that all of the 
material would be relevant. In this tier, all SSBN officers would 
learn the fundamentals of Emergency Action Messages, strategic 
connectivity, the basics of the SIOP, etc. All SSN officers would 
learn the fundamental of battle group operations, active sonar 
employment, offensive electronic warfare, etc. The length of 
instruction would be approximately three months. 

In the third tier, all department heads would receive training 
unique to their individual billets. This tier would closely resemble 
the current follow-on schools given to SSBN navigators and 
strategic weapons officen except all department heads would 
attend these schools-including engineers and combat systems 
officers. Training would include a mixture of classroom and 
hands on training. Sample curriculwns might include conventional 
weapons handling supervisor certification and peacetime safety 
rules for weapons officen. Navigators might be taught port
specific Surface Piloting and Navigation (SPAN) trainen and 
Security Manager responsibilities, for example. Engineers might 
be taught plant-specific operating procedures and class material 
concerns. The length of instruction of this tier would vary 
depending on the specific billet and would be about two months 
long. 
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Adyantagea of the Multi-Deretl Approach 
The multi-tiered system has many advantages compared to the 

one-slu-jits-all system. First and foremost, it matches the training 
product to the specific needs of each submarine. This method of 
training would be more efficient in that graduates of SUBSCOL 
would not need to attend other schools to receive necessary 
ttaining. Besides being more efficient, this type of training would 
also be more effective by only teaching students material that was 
relevant to them. This would result in more student interest and 
less student frustration. 

The multi-tiered approach would also ensure that all submarine 
officers had a thorough understanding of the combat systems on 
their specific class of ship. Much of the combat systems training 
received by officers today, especially by junior officers, is one in 
an informal, often hectic fashion. Too often the goal of current 
ttaining is not to learn the systems, but simply to get a signature 
on a qualification card. Consequently, it is not uncommon for 
officers to leave their ship after an entire tour with a poor 
understanding of these crucial systems. The class specific training 
offered in the multi-tiered approach would eliminate this problem 
and standardize the level of knowledge of all officers. 

Shifting much of the training to facilities in each homeport 
provides additional advantages as well. For one thing, it ensures 
that these valuable facilities and their staffs are fully utilized. This 
would ensure the facilities will continue to receive the best 
possible funding and allocation of resources. Conducting two tiers 
of the training in each homeport would also provide students with 
more time to take care of their families and personal affairs before 
going out to sea. Officers would not have to show up at a new 
duty station just in time to get underway for a deployment. The 
additional time spent at the officer's ultimate duty station would 
also give more stability to the sea-shore duty rotation. This would 
improve the quality of life of submariners and their dependents. 
A final advantage is that each training facility would teach the 
actual procedures used by the boats. As a result. students would 
not be taught outdated information and would gain familiarization 
with the actual references they would have access to underway. 

In the specific case of the revised SOAC curriculum, additional 
advantages can be realized. Shortening the length of the Groton 
portion of the school would save the Navy money by eliminating 
Permanent Change of Station (PCS) moving costs. Students would 
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only need a single PCS move from their shore duty station to their 
ultimate duty station. This would give additional stability to 
families by requiring one fewer relocation ordeal. In addition, the 
third tier of the SOAC course would provide engineer officers 
with plant specific training they normally have to learn on their 
own. Finally, and perhaps most importantly, the revised SOAC 
curriculum would place renewed emphasis on innovation-a 
traditional hallmark of the submarine service. 

DiMdmtaaes 
Shifting to this type of multi-tiered system does have its 

disadvantages too. For one thing, the shorter length of instruction 
at a common location provides detailers with less flexibility to 
modify orders. The shorter Groton tier of the revised SOAC 
curriculum would also result in this portion becoming an unaccom
panied tour. This might result in additional family separation for 
those students who currently bring their families with them, but 
that would be partially offset by shortening the family separation 
of the current SOAC geographic bachelors. In addition, the 
extended length of instruction would delay the reporting dates of 
some officers. The inconvenience of this delay would be largely 
countered by the fact that these officers would not need. to go to 
any additional schools after reporting aboard. 

There would also be financial implications of shifting to the 
milt-tiered approach. It would cost money to alter and restructure 
the current system. New curriculums and lesson plans would need 
to be developed, current facilities might need to be modified, and 
billets might need to be moved or created to account for this 
approach. Shortening the first tier portion of the SOAC curricu
lum would also mean per diem might have to be paid to some 
students. While these disadvantages are not trivial, they do not 
outweigh the advantages of the multi-tiered approach. 

Conclusion 
In conclusion, the importance of training as a force nwltlplkr, 

a force equallur and as a Mdge against future technology is 
increasing. Given this fact, the submarine service can no longer 
afford a one-sl:.e-flts-all mentality towards teaching its officers. 
It is time to fix submarine school-not because it is broken, but 
because it can be much better. Efficient, effective, and specialized 
training that meets the needs of both the students and the fleet is 
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required to propel the Submarine Force into the next century. 
'Ibis training must recognize the different training requirements of 
different usignments, it must promote innovation, and it must 
provide sailors with the tools that allow them to fight and win. 
The training that can best meet the needs of the next century is the 
multi-tiered training approach. 

As a final thought, consider the words of Admiral William A. 
Owens, USN(Ret.), former Vice Chairman of the Joint ~hiefs of 
Staff and submariner: 

" ..• sometimes caution can lead to stagnation; and failure to 
adjust to global changes, advances in military technology, 
or innovations in the conduct of war can lead to the same 
kind of disasters that cautious bias about change and 
innovation was supposed to prevent. 

I think we are in such a period. The world swirls with 
changes that a few years earlier were simply unimagined. 
The kaleidoscope of international relations seems to twist so 
much faster now. Technology pushes beyond the frontiers 
we took as impenetrable limits only a few years ago. The 
world of incremental change in which we lived in the last 
four decades has ended, but history has not. In this new 
era, it is far more dangerous for American military institu
tions, and for the U.S. Navy in particular, not to change.,,. 

'ADM W'illiam A. Owcnl, USN, "High Seu: The Naval Pauagc co an 
Uncharted World", A.nnapolil, Naval lnati1utc Prell, 1995. 
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Table 1 - Representative Curriculums for Each Tier 

SOBC SOAC PXO/l'CO 

'l1lr l lalroductioa 10 Advanced tulloa, Aatvuold-. 
th• IUbmarim IDllllpmeal, ud mariDI m!plom, 
MrVice, buk: ludcnlalp caun- llllioall lnel 
lllbmarine COD- oa. ;ommudud 

SUBSCOL cop&I ud mi.- coa&rol, illlcpat-
Grae., liou,TMA Uaivcnal clepm- Cid Cl(Nlfttioaa, 
CT 1beory, ud buic mem bead relaled penoanel man-

Dip baadliaa· counea. ...--. .. 
Pundlm.mala of 
IMdcnhipud Advanced lblp DecaW UCMJ/· 
time mallllpamll. budliaa· lepl aad 1Uppl7 

•·· 
-l mollllu -3 moalU -lmoadul 

'llerl Counoa teacbiaa Counel leachiaa Counee teacbhla 
clau llJO'li6c clul 11p11CUic Clui llJO'lific 
miMiom,w.ap- miuiona,wqp- mileiom, WMp-
Ollll, ....,,., Cllll,-. om.•uon, 

llomeport cOIDlllWlicatioDI comn•Diclliom COOV!!'!DiclliCllll .......... ud 8.- 11p11Cific aad .. lpCICific udflecttipeelfic F_._ procedura. proclldune. procedurea. 

-3 molllbl -3 moadll -lmoadae 

Tier3 Coune• required Counel Providiaa COUl'MI 1Acbioa 
for junior officer 1p9eializ.ed 1tllD- 1p9eific OP-
mitial aabmarim bwill IOplc• ORDl,local 

B.-epmt quali&:atioa. perdMm 10 Nch WSM/PMJ,QA ,......... Depmmoal Head. ---1. Mlialo-
F9dlidel -muiua1. 

COMSBC, etc, 

SPANlniaen 

-lmoatba -1 molllbl 
-· moada 
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sumcoL 2000-N<D' A NEW ISSUE . 
b1 RADM W J. Bollanll, USN(Ret.) 

A Fomur CO, NaWll Sub1111111M Sdlool 

L ieuteoant Thompson bas reopened issues hotly debated in 
the '60s and '70s. Most of the argumODtl he raises were 
diacusaed and some of the cJuul&ea he advocates were tried 

in the years of explosive growth during the early SSBN building 
program. His discussion however touches only one side of a dual 
issue: the balance between tailored training for the student's next 
submarine versua cultural education for the Submarine Force. 

One facet of Lieutenant Thompson's proposal which is new 
from those earlier debates is the presence in all the home ports of 
first rate training facilities ashore, advanced attack teachers and 
simulators. These facilities, for which the Submarine Force owes 
the persistence, skill and foresight of Mr. George Home of the 
CNO Staff, mab Lieutenant Thompaon's ideaa on split training 
and clasa specific courses feasible today where lack of these 
facilities precluded such an option in the past. A reduction in the 
Force size and concomitant number of officers being trained 
should also reduce the pressure on the training which is simulator 
dependent. In my experience, no review of any course which used 
simulators-diving trainers, damage control simulators or attack 
teachers-was satisfied that there was enough trainer time to 
achieve the skill levels which were desirable and attainable. The 
lack of trainer time was a bottleneck even though attack teachers 
and diving simulators operated two shifts and occasionally around 
the clock. Lieutenant Thompson's dispersal plan to use the 
trainen in places less impacted than Submarine School has great 
merit in this regard. 

Although there are more trainers now, and most are better, 1 

the significant constraint probably remains skilled and lcnowledg~ 
able officer instructors. The pressure for officers to do things 
besides teach has grown-the Goldwater-Nichols requirements for 
joint duty being the most significant factor as officers are siphoned 
off to joint duty billets. This and other similar demands limit the 

1 Economy hu fon:cd ua out of cacapo towcn and iat.o deep swimmina 
pools. And the perilcopcl in the trainon do not match the 6dclity of the model 
dccb left to ua by our World War D vctenm. 
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number and quality of officers available to conduct the very 
important basic still training. Dispersing those instructon over 
many training sites will not be as efficient or as effective as 
concentratin& them in one place. 

Lieutenant Thompson proposes the SOAC students develop 
tactics and innovative operations and tactics. While officers are 
all very much smarter and more capable now than ~ey were 
fifteen years ago, I suspect their level of knowledge on entry to 
SOAC continues to be such that learning is required, not research. 
The skills of the profession need to be learned and digested before 
very much personal innovation can take place. SOAC is a place 
where these stills are taught and improved upon. The students are 
not competent enough to invent new tactics. 

However, the same is not to be said about the instructon-even 
dlOuah their level of seniority may not be very much &reater than 
the students. The concentration of talent, their immersion in the 
subjects and exposure to a wide range of experiences while 
teaching make these officers a unique source of information, 
innovation and thought for the Force. Dispening the instructon 
to many places rather than concentratiJJa them dilutes their 
interaction and waters down this singular and highly valuable 
experience. Nowhere is this more evident than in tactics. Eklund 
range and Lynch plots were named for Sub School instructon. 
The second order effect of dispersing this well of talent seems to 
me to mitigate against such a move. 

But the most sipificant argument qainst Lieutenant 'lbomp
son's dispersal plan relates to the Submarine School's mission to 
educate by enculturat.ion. 'lbe Submarine Force creates doctrine 
not by writing boob but by inculcatin& a set of cultural impera
tives and tactical procedures into its officers from their earliest 
days and continuing consistently through PCO training and into the 
fleet operations. The uniformity of this culture is remarkable and 
often unappreciated by the members of the Submarine Force until 
they witness the Jack of agreed standards and commonality of 
processes in other military organiutions. Only the Marines come 
close to rivaling the Submarine Force's culture but by straigbt
jacketed discipline rather than an intellectual commitment. In 
most other activities of the Navy the general lack of agreed 
standards,· of commonly held virtues and techniques, appalls the 
submariner. Mcllale '1 Navy is too strong a description but 
conveys the idea. Twenty years ago the Surface Warfare School 
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was created along the lines of Submarine School because of the 
evident effectiveness of the centralized enculturation which arose 
from the Submarine Force's one school or the Marine Corps' 
Basic School. The damages to this encultration which would be 
suffered by a shortening or dispersal of training is tantamount to 
failing to include the fundamentals on which the culture is based 
in the curricula of the overarching schools. This culture is 
characterized by insistence on high standards of excellence, an 
appreciation for solid technical knowledge of equipment and 
processes, common agreement on procedural operations while 
fostering wide latitude in thought and technique, and a universal 
spirit of tactical aggressiveness. Though sneered at as characteris
tics of nukes, these are not owed to Rickover but are the legacy of 
the World War ll submariners and the rigorous centralized training 
they established. Obtaining intellectual commitment to the culture 
requires immersing the students as a group in it while exposing 
them to role models who preach and practice it. 'Ibis is not a 
short term or easy task. 

The Submarine School plays a vital role in this inculcation. 
Without the centrality of the School, the dilution of the culture 
becomes more likely and the maintenance of the tradition harder. 
Having a central body for the beginning of all submarine training, 
and for its most important career building moments is a vital 
ingredient. Dismantling that which contributes to the natural 
doctrine should be approached with great caution and recognition 
of the second order effects. 

While I cannot speak for the present curricula at Enlisted Basic 
School, Officers Basic or Submarine Officers Advanced Courses, 
in my time as a student and teacher, all bad been incrementally 
developed. None of these overarching courses were the products 
of a careful analysis of needs or with an architecture derived from 
a blank sheet of paper. For that reason if no other, regular 
reexamination of the course content is a worthy effort. Further in 
my experience, every such examination found something which 
needed to be pitched over the side because it was outdated, too 
dull to be learned in school, or a great idea which had been 
inserted at the direction of higher authority or on the initiative of 
a CO, Sub School, Head of the Officers Department, or a well 
meaning Lieutenant instructor which had turned out to be trash. 
But attempts to shorten the schools' lengths for the sake of saving 
time have always come a cropper. The 13 week SOAC went to 

102 



18 and back to 24 after only short trial runs for the reasons 
outlined above. 

Submarine School's Advanced Course is another step on the 
road to making good Commanding Officers. Considering the 
curriculum solely as preparation for Department Head on SSN/
SSBN 999 is too narrow a vision and a short sighted approach to 
the needs of the Navy. • 

SUBMARINE RACES 

The U.S. Navy will officially boat the Sth nmnina of tho 
International Submarine Racel (JSR), one of tho world's ID08t 
unusual~ deaip competitiODB. Tho biennial evont will 
be staaed June 23-27, 1997, at tho Naval Surface Warfare 
Center's Cuderock Division in Betbelda, MD. 

•"Ibo NaVll Surface Warfare Center ia proud to host tho 1997 
Intemational Submarine RICel at its David Taylor Model Basin", 
said Captain Iamoa B. Bubrvillo, Division ComlDRnder, "'We 
are pJoued to be able to once apiD support such ID ouf!!t•ndina 
educational and ~ endeavor." Tho raco alao is support
ed by many volunteers includiq senior Navy per80DDOI, individu
als from major corporations, rcaoarch centers and other interested 
companies and orpnizationa. 

The International Submuino Raco cballc:aps dcsipcn to 
compote apimt tho clock in one- and two-per&OD human-powered 
submersibles. The tint OVCI' ~ submarine nee wu 
orpni7.od by tho H.A. Pony Foundation and Florida Atl.otic 
University Department of Ocean Bnaineerina in 1989. 'Ibis nee 
and tho 1991 ISR spomored nee weie bold in tho ocean at Sinaor 
Island, Florida. Tho 1993 ISR wu held offshore of Ft. Lauder
dale, Florida. The 1995 nee was tho fint ISR contest sta1ed at 
ID indoor facility, tho David Taylor Model Basin, tho Navy•a 
premier hydrodynamic research facility. For the 1997 nee, 
invitations have been sent out to hundreds of cmpaeerina colle1os 
and universities in tho United Stat.es and throupout tho world. 
Interest already bas bec:a expressed from schoola as far away as 
Russia. 

103 



SIJMCOL 2000-A BEAUTY CHECK 
by CAPT John C. Brruula, USN 

CO, Ntnal SubnuuiM School 

L 
ieutenant Joseph M. Thompson's article entitled: Sl.lD:: 
SCOL 2000: A Multi-Tiered AP.Proach to Tninine for the 
Next Century raises some interesting issues reguding how 

we should train in the next century. The article challenges us to 
think about how we conduct our business at SUBSCOL, our plans 
for the future, and the perception of the fleet on the quality of our 
product. The Submarine Force's strengths always have been the 
quality of our boats, our computer processing technology, and our 
personnel. Recent sound quieting advances by our former 
advenuy, as Lieutenant Thompson noted, have eroded our 
advantage, and the opening of international trade mukets bas put 
our technological processing advantage in bum's way. What 
remains is the quality of our personnel, and the effectiveness of 
our training is an important upect of that quality. The premise 
that SUBSCOL is not as efficient or effective as it could be is 
flawed-especially in lipt of Lieutenant Thompson's proposed 
changes. There is always room for improvement and the Subma
rine Force continually evaluates the training pipelines, but more 
on that later. Given the limited training funds and educational 
technologies, this paper will illustrate why the current process is 
the best fit. 

Although Lieutenant Thompson's proposed multi-tier program 
beus some similuity to the approach used at the Surface W arfue 
Officer School (SWOS), there ue key differences and several 
defects with his proposal. First-and-foremost, the Submarine 
Force's thrust is to provide just in time training on Submarine 
W ufare at the apprentice, journeyman, and two master levels. 
Additionally, an effort is made to assist the apprentice level 
(SOBC) and journeyman level (SOAC) students with their 
upcoming qualifications-Contact Coordinator/Diving Officer of 
the Watch and Command Qualifications, respectively. Next, the 
issue of pipeline length (i.e., how long the trainee is kept from the 
fleet) must be considered, as well as the associated impact on the 
cost of the training. Finally, numerous costs mentioned in 
Lieutenant Thompson's plan are not fully evaluated. The cost of 
additional instructors to conduct the added training in home ports, 
the cost of additional training equipment to allow training on each 
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different ship's set of equipment, and the cost of Yard Patrol Craft 
(YPs) have to be evaluated and the cost tradeoffs considered. 

Let us consider each area mentioned above. Submarining is the 
name and submarine warfare is the game-regardless of whether 
you are a fast attack or a boomer sailor. It would therefore follow 
that our core competency is submarine warfare, and since the 
officer corps is interchangeable from one platform to another, they 
all must have the same relative knowledge level or foundation 
blocks. With this concept in mind, SUBSCOL has focused its 
main training thrust at this area. We also cover the basic depart
ment bead skills that every Command Duty Officer, Executive 
Officer and Commanding Officer will need (e.g., navigation and 
combat systems fundamentals) and build from there. Since every 
officer is exposed to essentially continuous nuclear training, 
SUBSCOL does not have to provide any significant training on 
engineering skills (self study is encouraged, routinely under 
utilized, and the resources are available on request). In order to 
achieve the various levels of submarine warfare training, we 
believe it is necessary to teach some basic level concepts (e.g., 
mental gym, sonar fundamentals, target motion analysis, etc.). 
We also must teach the theory/guidance contained in the Naval 
Warfare Publications (NWPs) and then familiarize the students 
with the basic fundamentals of the Combat Control Systems. 
Time has demonstrated to the warfare and nuclear power training 
pipelines that you do not have to train on equipment identical to 
that of your future ship to get concepts and fundamentals across to 
the student. 

During the course of instruction a number of order modifica
tions (ORDMODs) occur. We see about seven ORDMODs per 40 
students in the average SOBC class and about three per eighteen 
students in the average SOAC class. An important difference, 
however, is SOBCs have their orders when they arrive, and the 
SOACs only have a letter of intent. SOAC students do not get 
their orders until they are about half way through their training, 
and our experience indicates that frequently about 40 percent to SO 
percent of the actual orders (seven to ten students in addition to 
the three noted above) are different from the letters of intent. The 
key point is flexibility in detailing, which implies that all of the 
officers should have the same basic submarine warfare skills so 
they are interchangeable from one ship or job to another at any 
point in their career. The rebuttal to this thought is that the multi-
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tiered approach would compensate for the order modifications 
because the specific training is in the home port. While this 
statement might sound good, it fails to account for the fact that 
many modifications come at the last minute and could contribute 
to unpredictable student loading, which is a big problem for any 
school. It is for this reason, that SSBN specific training is 
conducted following SOAC/SOBC to provide the officen with the 
specific additional information they need to perform their next job. 

SUBSCOL is committed to takin& as long as required to 
complete the training deemed necessary, but we also are driven by 
the goal to do it as quickly (i.e., efficiently) as possible in order 
to get trainees to the fleet. All training facilities were tasked 
recently to review their pipeline courses with the goal of reducing 
them by 20 percent. This concept runs contrary to LT Thomp
son's plan, which would lengthen all of the training pipelines to 
accompliab platform specific training and assignment specific 
training. There is no free lunch, and his plan has several bidden 
costs. First, submarinen will spend more time in the training 
pipelines, which has both a dollar cost and an impact on shipboard 
manning. The cost of training a SOAC student is approximately 
$42,000, which would equate to $8,400 per training month. We 
teach approximately 290 SOBC students annually and 120 SOAC 
students per year. If we add one month to the pipeline, we incur 
an additional cost of $2.4 million for SOBC (the monthly cost for 
SOAC approximates that of SOBC) and $1.0 million for SOAC. 
The multi-tiered approach adds two to four months to SOBC and 
one to three months to SOAC. For every man year· spent in 
training, there is one less man year available for fleet use. Stated 
differently, as the total inventory of officers in training increases, 
sea tours would have to increase (assuming the total number of 
officers remained constant). 

When we consider the other costs associated with Lieutenant 
Thompson's plan, the problems truly become staggering. To 
support homeport training facilities, their manning will have to be 
increased. While it can be argued that this will be offset some
what by SUBSCOL presumably being able to decrease their 
manning (assuming the teaching load will decrease), it is not a 
one-to-one trade. Each site will have to be manned to support 
peat loading. Furthermore, each site essentially will have to be 
a clone of SUBSCOL'a Combat Systems Branch. The efficiencies 
of a centralized organization will be lost, and at approximately 
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$78K per officer instructor ($3SK for enlisted). the increased 
manning will be quite expensive. In addition to manning, 
significant amounts of training equipment will have to be acquired 
to model the nine plus variations of the Combat Control Systems 
that are currendy in the fleet. While technology that emulates 
these systems will be significandy less than their $50 million 
average price tag, it will not be free. If the additional equipment 
does not fit in the existing facilities, then additional infrastructure 
must be located or created, which is usually a non-starter under 
the current fiscal climate. Finally. there are maintenance consider
ations for the systems. Some maintenance force, in the form of 
contractors or additional sailors, will have to be available to get 
the work done on a not-to-interfere basis with the mission essential 
training. 

Other costs also must be considered. Would we preclude a 
homeport change based on lack of training equipment in the new 
location? How would we account for ships in overhaul who need 
the training facilities more than most-would we only overhaul at 
a yard with the correct training equipment nearby, or would we be 
forever updating the training facilities? YPs were deleted from 
the curriculum at SWOS due to cost. The fact that the Navy bas 
contracted out tugboat services in many ports is indicative of how 
costly it is to operate these small ships. Instead of YPs, the 
Submarine Force is investigating the feasibility of using virtual 
reality systems to accomplish this underway training. These 
systems should have a life cycle cost orders of magnitude less than 
the YPs, which will allow us to cost effectively train on ship 
handling and fused watcbsection surfaced operations. 

The proposed multi-tiered approach ~ to be based on the 
concept that there are SSNs and SSBNs and no variation within 
these two groups-a fact that is very far from the truth. At least 
seven variations of SSN Combat Control Systems exist without 
considering engineering changes or other upgrades/perturbations. 
Although SSBNs have fewer variations, they are not all alike. 
When you have a trainer that is applicable to only a few ships 
(e.g., CCS-MK2/BQQ-5E). theutilizationofthattrainer goes way 
down making it more expensive per capita to operate and therefore 
more difficult to justify. We needed to build at least six SSN 21s 
to justify the cost of all planned training equipment. Most of the 
equipment was canceled when the ship elm was reduced to its 
current numbers. Instruction in each homeport will generate small 
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classes, which in tum will lead to trainer utilization that is not cost 
effective and thus makes this option unrealistic. 

What will be the source of watdl standing manpower to man 
all the Fire Control Party stations when training a small number 
of students? A nominal SUBSCOL class size of 18 SOAC 
students split between six home ports to train on their ship specific 
equipment would only yield three of the necessary watchstations. 
We do not face th1a issue now because the SOAC class size allows 
us to man all approach and attack positions with students. The 
normal response to the previous question is from the waterfront, 
but u the number of available SSNs/SSBNa decrease, the number 
of assets next to the pier will make this process hard. Even now 
it can be difficult at times to 1et the training support you need 
from the waterfront. 

Currently, Submarine and WSS Trainin& Requirements 
Reviews (SITRRs) are conducted periodically to assess effectiv~ 
nesa within a Jiveo training pipeline. These SITRRs hue their 
decisions on survey results received from the fleet (both depart
ment heads and Commanding Officers are surveyed), tleet 
represent.ation (mcludin& the TYCOMs) at the review meeting, and 
the cumulative experience of senior training personnel from the 
key trainin& commands. Three of these reviews have been 
conducted for officer training since 1992 and all concluded that 
while some fine tuning/strengthening of specific topics was 
required the training currendy conducted best meets the needs of 
the fleet. With regards to more department head training, the 
surveys indicated a need for some expansion, but only minor 
changes have been incorporated (e.1., security ID8Jl8&er training 
for Navigators). Nothing wu identified to be deleted and many 
of the suggested additions were nice to have but within the 
capability of the ship to provide. There wu a general reluctance 
to lengthen the course for the cost reasons cited above. Of final 
note, feedback seems to sugest that the well advertised dichoto
my between Pacific Fleet and Atlantic Fleet procedures is being 
addressed adequately. Some minor differences (most of them 
related to water space management) exist, and every effort is being 
made to discuss the sipificant issues. Currently, most of the 
major differences have been eliminated, which is really the correct 
approach. 

lbe Submarine Force and SUBSCOL continue to eviluate our 
officer pipeline curriculum and make adjustments based on 
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feedback from the fleet and consideration of limited training 
dollars. We continue to support and stimulate innovation in our 
students through various avenues, including writing for THE 
SUBMARINE REVIEW. Students may forget what they have 
learned from a lack of dally use, but there should be no need to 
unlearn any of the information provided at SUBSCOL. Given the 
budget dollars available for training today, the distinct probability 
that these budgets will be leaner in the comin& years, and the 
success of the program to date, there does not seem to be any 
advantage gained from shifting to a multi-tiered approach. • 

REGULUS SAUPRS 

The Naval Submarine League ia putting together a lilt of 
all who served in submarines on patrol with the Regulus 
submarine launched cruise missile. If you are one of those 
stalwart sailors, please send your name along with the name 
of your ship and dates of service aboard to: Naval Subma
rine League, P.O. Box 1146, Annandale, VA 22003. 
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USS FJNBACK <SSN §'701 DEACTIVATION 
Rnnarb ,,, 

RADM Riibert C. Austin, USN(Rd.) 
Finl Co11111U11Uling O/fiar, FINBACX 

August 29, 1996 

I 
pay special tribute to Mike McQuown, the commissioning 

Engineer Officer whose enormous energy and dynamic 
capability was an inspiration to all who served on the commis

sioning crew. Mike went on to be the Officer in Charge of NR-1 
and bad reported to relieve as the Commanding Officer, USS 
GURNARD when he lost his life in a tragic automobile accident. 

Admiral Mies, Admiral Campbell, Captain Hutton, distin
guished guests. crew members of FINBACK past and present, 
wives, families and friends. 

What a great honor to once again stand on the deck of this 
magnificent submarine. I had the opportunity to visit her yester
day, and, Admiral Mies, I am sure I beard her murmur .. I'm not 
ready to be retired". If material appearance inside her hull is any 
indicator, she looks as ready as she did on the day we commis
sioned her. With 750,000 miles having passed beneath her flood 
grates, I think she is straining at the bits as much today to show 
her prowess and excellence as she was on commissioning day. It 
makes this occasion one of mixed emotions. One of sadness to see 
this grand cold warrior no longer called upon for the readiness and 
service and naval influence which she projected over the past 
quarter of a century. At the same time it is a day of true gratitude 
and admiration for all who have been wed to FINBACK in one 
way or another. Included in this ptude, for their effort and 
dedication, are the craftsmen at Newport News who built her, the 
tender crews who helped maintain and sustain her, the shipyard 
personnel who overhauled her, the squadron staff who assisted in 
her readiness and training, and most especially the wives and 
families who sacrificed and bore the responsibilities of the home 
front while their submariners were off to sea. Above all, must be 
the nation's gratitude to each and every FINBACK sailor whose 
talent, hard work, and devotion created this submarine's spirit and 
emboldened her performance. 

My visit to FINBACK reaffirms the marvelous strength of our 
Submarine Force that is embodied in the small group of young 
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Americans in their late teens and early twenties who devote 
enormous energy, time and effort to muter the extremely 
technical details of these most complex and lethal of modem 
warships, while developing the highest standards of accountability 
in fulfilling extraordinary responsibilities u crew members of a 
submarine. I am sure that some today would question if it is 
possible to find people committed to diligent work, continuous 
study and training, qualification and requalification, zero drugs, 
and meeting exacting standards of performance and readiness. 
Ask FINBACK and she would reflect over her years and say "'You 
will find them here and it has been every thus". She might add 
"'It may seem astonishing to some, but my missions and my safe 
operation demanded nothing less and these great Americans who 
were my crews undentood and made it so". 

FINBACK's namesake was USS FINBACK (SS 230) which 
was commissioned at Portsmouth Navy Yard on January 31, 1942. 
The United States had been at war for two months. The commis
sioning was secret, no ceremony, and after a brief shakedown and 
training period at New London, she sailed to the Pacific. Enroute 
to the Panama Canal, Admiral Kina"s intelligence provided the 
approximate location of 20 German submarines along her track, 
an indication of the submarine war that ravaged the Adantic. 
FINBACK fought gallantly in the Pacific, claiming her share of 
the tonnage. Not the least of her exploits was to save a downed 
young naval aviator, George Bush, from a loss at sea. · 

Allow me to reflect. I first stood upon this submarine a little 
over 27 years ago, with her bow dome pointed slightly skyward 
on the building ways at Newport News. The year was 196ll 
FINBACK was to be the first Navy ship to be launched on the day 
of December 7th since the attack on Pearl Harbor in 1941, 27 
years before. The first cadre of the commissioning crew were 
assembled as a most gracious sponsor, Norma Baird, the wife of 
the Under Secretary of the Navy, pronounced, "'God bless 
FINBACK and all who serve in her". With the crack of a 
champagne bottle the ship majestically glided down the building 
ways. What followed was the frantic pace of construction. 
Within a year we took over each pipin& system, component and 
piece of equipment, checking each apinst building specifications 
and testing their operability while proceeding smartly through 
reactor plant testin& and the ensuing five sea trails. It was a 
period of enormous intensity, working days, nights, and testing on 
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weekends until FINBACK was ready to join the fleet. As the last 
637 class on order that was being built at Newport News, she had 
already made a contribution to that fleet, 13 torpedo tube to 
SP ADEFISH, her clutch to SEA DEVU.. and her diesel blower to 
LAPON with their refurbished components now installed in her. 
Such was a necessity with the construction pace supporting five to 
six deliveries a year from the nation•s shipyards. A snow storm 
coated the pier and sub freezing temperatures greeted the guests at 
the commissioning. A few days later breaking ice in the James 
River, she tied up at Pier 23 and joined Submarine Squadron Six 
where she hu been assigned to this very day. From a b1tter cold 
start, she quickly warmed during the next two years as she 
engaged in almost every aspect of submarine operations, not as a 
novice, but much more as an accomplished and seasoned veteran 
of plying the ocean•s depths, thanks to a tireless and talented crew 
who made ready now their hallmark. From SSBN security to 
advanced ASW exercises, to testing new development towed 
arrays, to tiring countless Mk 48a during this new torpedo's 
operational evaluation, to major exercises with the fleet and a 
deployment of great significance to our nation, FINBACK proudly 
began its service. What followed with successive crews was a 
continuum of operation that mirrored and expanded upon these 
early beginnings. FINBACK had its equipment modernized, its 
vital systems overhauled and became even more capable. Until 
this day, she remained a formidable redoubt of our security on and 
under the seas. 

When I stood on her bridge on the day of launching, I vividly 
remembered that very day 27 years before. As a 10 year old boy 
in Madison, Wisconsin listening to a Green Bay Packers football 
game on the radio, the only electronic device in our house, we 
paused in shock as did the nation with the broadcast interruption 
that announced the attack on Pearl Harbor. The entire nation went 
to war in a manner that only those who bore witness truly 
understand. A year and a half later, I stood on a barren sand dune 
at Virginia Beach. Tall watch towers stood every couple of miles, 
a barrier of barbed wire lined the beach and oil, a life raft, and 
other debris from sinking ships wallowed in the surf. As I looked 
seaward, I witnessed a column of smoke and flame from a distant 
torpedoing off of these very shores. That war engulfed the oceans 
as it was fought from the seas, on the seas and under the seas. 
United States submarines were instrumental in the victory, most 
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especially in the Pacific. The first FINBACK contributed her vital 
effort. Clay Blair entitled his book which chronicles that subma
rine war Silent YictoO'· At the war's end, this nation resolved
-never again. The Cold War years followed and this submarine, 
as all of the submarines of the United States Navy, deterred and 
influenced the outcome in profound ways, much of which will 
remain untold. If a book could be written today, it might be 
entitled Stcaltb flctqry. Americana are now content that their 
nation's security is not at risk. That content in large measure is 
owing to those who assemble on this pier today and at like 
ceremonies scheduled at a rate of seven a year. With one a year 
commissioning to replace them, the Submarine Force is rapidly 
downsizing. What is the right size force to insure this content, 
which I speak of, is not misplaced? Time will judge and it will be 
the awesome responsibility of Admiral Mies, of our national 
defense leaders, and the sustained impeccable performanee of our 
submarine crews. May God bless them, bless the United States of 
America, and all those who served in FINBACK. 

Captain Hutton, I want to personally thank you and the 
members of your crew for allowing me to briefly serve once again 
on this marvelous submarine. Thank you. • 
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u~ FJNBACK tmi 6'70> QEACTIVADON 
Renuuts bJ CDR Vernon Hutton, USN 

Commanding 0.lftur, FINBACK 
August .29, 1996 

What a great day! Today we celebrate the inactivation of 
USS FINBACK. I really mean celebrate. This is not a 
funeral. A celebration. Some people may th~ it's a 

funeral. But it is not. Just like our plan~ this is the passing of 
the old for the new. It is regeneration. Our country's Submarine 
Force is going through the same proce8S. FINBACK bas plenty 
of ore and capability but it is time to put her to rest, and use our 
resources to renew and recapitalize. 

But let's celebrate the ship. There are a lot of Navy folks here 
today who understand sailors. But there are also a lot of people 
who aren't familiar with our service. For them I'll explain a little 
of what a submarine is... A hunk of steel filled with wires, 
machines, boob, motors, doors, gadgets, radios, a nuclear 
reactor, turbines, hydrophones, antennas, etc. A lot of hardware. 
But it is all for naueht until you put sailors in her, and unlike 
other naval warships, a submarine sailor is a special breed. A 
submariner's reliance upon himself and the rest of the crew is 
unmatched on any other vessel. Even since she was launched on 
7 December 1968 FINBACK's life has been her sailors. I talked 
to Mrs. Norma Baird who sponsored and christened FINBACK 28 
years ago. She was proud to launch FINBACK and pleased to see 
such continuous outstanding service to the country by her sailors. 
She knew her sailors are special and specifically asked about them, 
not the ship. 

I met a FINBACK sailor yesterday. His name is Don Hitch
cock. He's part of the first FINBACK that earned 12 Battle Stars 
in 11 war patrols. Sailors like him are our legacy. Courage, 
Honor, Commitment. He was the Battle Stations Bow Planesman. 
They rescued five pilots one day and one later became President 
George Bush. That's commitment to the Naval service. 

These sailors made FINBACK. Created her. Developed her. 
Gave her character. And established her reputation. Their 
average age is 23. Bob Austin created that life with her 100 
commissioning crew sailors, plankowners, many here today. I 
want all past and present FINBACK sailors to please stand. 
(Applause.) FINBACK's sailors did it all. FINBACK's reputa
tion was always out front. U oder Skipper Bob Austin she went on 
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her first deployment right after commissioning and earned her first 
Navy Unit Commendation. Later she was the envy of all 
submariners in the mid '80s under the legendary Rocky English, 
making four deployments and earning two Navy Unit Commenda
tions, a Meritorious Unit Commendation and two Battle E's. 
Later her sailors took the ship into the Mediterranean for Desert 
Storm earning another Meritorious Unit Commendation. She did 
what submariners do best, effectively, quickly and unobtrusively. 
Even as recently as last year, her sailors deployed to the Mediter
ranean and almost immediately were in the Adriatic supporting the 
ROOSEVELT and AMERICA Battle Groups and the strikes on 
Bosnia. This last deployment earned her sailors a Navy Unit 
Commendation. All told FINBACK bas sailed for more than three 
quarters of a million miles. 

I have the privilege to be FINBACK's Commanding Officer. 
Her sailors are my privilege to recognize. It is they who make 
FINBACK the proud and successful ship she is. I'm lucky. I get 
to stand on top and say go that way. These sailors make it 
happen. They work long hard hours. They train, stand watch, 
perform maintenance and keep her running smoothly. Some of 
you know that we sail her to Seattle next month. But if only I 
could just keep sailing her-take her in harm's way-that's where 
she belongs-that's where her sailors excel and make FINBACK 
great. 

Ob-to get back to sea-how I want to say to Chuck Hamilton, 
get the ship underway. I want to be at Battle Stations and say 
"Firing Point Procedures", "Commence missile launch", or 
especially, "Shoot on generated bearing". 

Then to hear Matt Zerphy yell out "Seti" To hear Petty 
Officer Schroder say .. Standby", then .. Fire tube 1". To bear 
Petty Officer Rutar say .. Normal launch tube 1". To bear Chief 
Pittman make sonar's report "Unit running normally!" To hear 
Chief Diamond report "Primary Search" and of course "'Terminal 
homing!" These are our sailors. 

How I want to see again Petty Officer Bobo getting selected as 
Squadron SIX Sailor of the Year by Commodore Flannery. 

To see Petty Officer Haskins also standing there ~ Junior 
Sailor of the Year hoping for his selection. 

To see Lieutenant Mark Guzm selected as Squadron SIX Junior 
Officer of the Year. These are FINBACK sailors. 

I want to be back in Crete, sailing into Souday Bay with Petty 
Officer Psaras, a Reactor Operator, on top of the sail. He's 
speaking Greek to the Greek Naval Officer helping me pilot the 
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ship. 
I want to see again Petty Officer Thompson twisted around the 

drain pump brazing a leaking joint keeping the ship on station just 
off the coast of (sorry can't tell you). 

I want to hear screaming and yelling, my running to crew's 
meu, only to find Chief Leeth running another pie tn the face 
contest. 

I want to use my general announcing system to call Seaman 
Payton to control, to see his worried face only to discover be was 
awarded CSG-2 Mess Management Specialist of the Quarter and 
a culinary school next month. 

I want to get Petty Officer Torres and see him run another Save 
the Whales campaign. 

I want to aee Chief Mitchell and Chief Jackson arguing over 
how best to cook those ribs. 

I want to see Petty Officer Culver (who quietly accomplishes 
any job) get excited. He's the quietest, most professional guy I 
know. 

I want to aee Ensign Rich Avila announce his qualification 
(except for the CO's signature). 

I want to see Chief Shultz manage the Chief of the Watch and 
Senior Chief Lambert the Diving Officer of the Watch while 75 
midshipmen swap out the planesman duties. · 

I want to see Petty Officer Catanzaro and Petty Officer Ernest 
help another midshipman on the planes. 

I want to see my corpsman, Senior Chief Caez dress up in my 
uniform welcoming the new junior officer onboard. 

I want the Chief of the Boat to again show me that damn 
chicken on the XO's desk, and watching Jerry Burroughs, my XO, 
react. 

These are our sailors. Yes they have fun. But you must 
understand, they work bard, very bard. And their families survive 
without our sailors. Their families are true friends, companions, 
spouses and parents. Their support is just as crucial as the sailor 
himself. 

I just want you all to appreciate what kind of sailors FINBACK 
has. These stories are true, they're also true of Admiral Austin's 
crew, and Admiral Mies' crew (I saw them in Charleston). I am 
sure anybody can tell you these same stories. Stories are not of 
submarines, but of her sailors and the sailor's exploits. God bless 
them all. It is they who deserve the credit, the accolades. It is 
they who are our Navy. • 
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THE SUBMARINE REVIEW 

THE SUBMARINE REVIEW is a quarterly publication 
of the Naval Submarine Leape. It is a fomn for discussion 
of submarine matters. Not only are the idcaa of it.a m~bcn 
to be reflected in the REVIEW, but those of others u well, 
who are interested in submarines and submari.Dina. 

Articles for this publication will be accepted on any aubjcct 
closely related to submarine maners. Their leqth should be 
a maximum of about 2500 worda. 11io Leap prepara 
REVIEW copy for publication usin& Word Perfect. If possible 
to do so, accompaniq a submilllion with a 3.5• diakdte ia of 
significant usistance in that proceu. 1he contcnl of articles is 
of first importance in their selection for the REVIEW. E.ditina 
of articles for clarity may be necessary, since important idea.a 
should be readily understood by the readcnl of the REVIEW. 

A stipend of up to $200.00 will be paid for each major 
article published. Annually, three articles are selected for 
special recopition and an hononuium of up to $400.00 will be 
awarded to the authon. Articles accepted for publlcation id 
the REVIEW become the property of the Naval Submarine 
Leape. The views expressed by the authon are their own and 
are not to be colllll'Ued to be those of the Naval Submarine 
Leaeue. In those instances where the NSL hu taken and 
published an official position or view, specific reference to that 
fact will accompany the article. 

Comments on articles ud brief discuaaion items are 
welcomed to make THE SUBMARINE REVIEW a dynamic 
reflection of the League's interest in submarines. The success 
of this magazine is up to those penona who have such a 
dedicated interest in submarines that they want to keep alive the 
submarine past, help with present submarine problems and be 
influential in guiding the future of submarines in the U.S. 
Navy. 

Articles should be submitted to the Editor, SUBMARINE 
REVIEW, P.O. Box 1146, Annandale, VA 22003. 
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NAVAL SUBMARINE LEAGUE 
BONORROU. 

HjNp'ACTORS rog MOU THAN TEN YEA.RS 
,uusn .. slQNAL OCBAN SYSTBMS 
.AMBIUCAN SYSTBMS CORPOllAnoN 
ANALYSIS A TBCHNOLOOY, INC. 
APPLIBD MATBBMATICS, INC. 
BABCOCK AND WD..COX COMPANY 
BIRD-JOHNSON COMPANY 
BOOZ..AU.BN A HAMILTON, INC. 
DATATAPB, INC. 
CAB BLBCm<>NICS, INC. 
COMPUl'Bll SCIBNCBS CORPORATION 
C'ORTANA COllPOllATION 
DIAONOSTIClaBTJllBV AL SYSTBMS, INC. 
BOaO, WASlllNOTON ANALYI'ICALSBRVICBS CBNTBR, INC. 
BLBCl1llC BOAT CORPORATION 
GLOBAL ASSOCL\TBS, LTD. 
ONB INDusmIAL BATl'BRY COMPANY 
OTB OOVBRNMBNT SYSTBMS CORPORAnoN 
HAZBLTINB CORPOllATION 
BUZABml S. HOOPBR FOUNDATION 
HUOllBS AJllCRAFI' COMPANY 
KAMAN DIVBUIPIBI> TBCHNOLOOIBS CORPORATION 
KO~OROBN CORPORATION, B-0 DIVISION 
ICPMO PBAT MAllWICIC 
LOCKHBBD MAllTIN CORPORATION 
LOCKHBBD MAllTINIBLBCI'llONJC SYSTBMS 
LOCKHBBD MAii.TiN PBDBRAL SYSTBMS COMPANY 
LOCKHBBD MAllTIN OCBAN, RADAR A SBNSOI. SYSTBMS 
LOCKHBBD MAllTIN TACTICAL DBPBNSB SYSTBMS - AICRON 
LOCKHBBD SANJ>llRS INC. 
LOGICON-SYSCON CORPORATION 
LORAL LlllRASCOPB CORPOJlATION 
MARINB MBCHANICAL CORPORATION 
NBWPOllT NBWS SHIPBUILDING 
NORTHJlOP GRUMMAN CORPORATION 
PR.C, INC. 
PRBSBARCH INCORPORATBD 
PUaVIS SYSTBMS, INC. 
JlA YTHBON COMPANY, BQUIPMBHI' DIVISION 
ROCKWBLL INTBRNATIONAL CORPORATION 
SAIC 
SCIBNTIPIC An.ANTA, SIGNAL PROCBSSSING SYSTBM 
SBAKAY MANAOBMBHJ' CORPORATION 
SIPPICAN, INC. 
SONAL YSl'S, INC. 
SPBRR.Y MARINB. INC. 
SYSTBMS Pl.ANNINO A ANALYSIS, INC. 
'11tBADWBLL CORPORATION 
Vll'RO CORPOJlATION 
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IENRAC'J'OU FOR MOllE 1lL\N DYE YEARS 
ADI TBCHNOLOOY CORPORATION 
HYDROACOUSTICS, INC. 
LUCBNT TBCHNOLOOIES/ATS 
PLANNING SYSTBMS INCORPORATBD 
RADIX SYSTBMS, INC. 
RIX INDUSTIUBS 
SAllGBHT CONl'ROLS A ABROSPACB 
TASC, TIIB ANALYTIC SCIBNCBS CORPORATION 

AJ>DIDQNAL UNEFACTQBS 

ADVANCBD ACOUmc CONCBPl'S, INC. 
ALUBD NUT A BOLT CO. INC. 
AMADIS, INC. 
ARJJm BNGINBBRING TBCHNOLOGIBS CORPORATION 
BURDBSHAW ASSOCIATBS, LTD. 
RICHARD s. CARSON AND ASSOCIATBS, me. 
CUSTOM HYDRAULIC. MACHINB, me. 
DIGrrAL SYSTBM RBSOtJllCBS, me. 
DYNAMICS RBSBAJtCH CORPORATION 
BLSINC. 
BMJIRSON cl: CUMING, INC. 
BSYSTllMS 
GUILL TOOL A BNGINBBRING CO., INC. 
HAMILTON STANDARD SBA cl: SPACB SYSTBMS 
HOSB-McCANNTBUIPRONB CO. INC. 
HUSSEY MA1lINB ALLOYS 
JOHNSON CON'lllOLS 
LOCKHBBD MAR.TIN TAcrICAL DBFBNSB SYSTEMS 
LUNN INDUSTIUBS, INC. 
MCALBBSB cl: ASSOCIATBS, P.C. 
PRECISION COMPONENTS CORPORATION 
SYSTBM PLANNING CORPORATION 
VBHICLB CONl'ROL TBCHNOLOGIES, INC. 
WBSTINGHOUSB BLBCTRO MECHANICAL DIVISION 

NQWtOBS 
VADM A.J. Bacilocco, Jr., USN(Rol.) 

NEW ADVlsoBS 

CAPT R.W. Bulmar, USN(Ral.) 

NEW ASSOC!IA'IV 
G.J. Billy 
MS3(SS) L.ll. n.Joandro, USN 

RADM D.R. Mc::Dowell, USN 
CAYr G.J. GrauplllUIA, USN 
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CORPORATE SPONSORS IN 11IE SPOTLIGRI' 

TASC, Inc. 
Mtmber Since 2119188 

T 
ASC, Inc., a wholly-owned subsidiary of Primark Corpora
tion, is one of the world's premier providers of high-end 
information systems engineering and integration services, 

with annual revenues in excess of $340 million. From desip and 
development to implementation and support, TASC supplies the 
advanced technology, professional services and innovative 
products that government and commercial clients depend on to 
meet their most complex information needs. For three decades 
TASC has solved the toughest technical challenges faced by 
America's intelligence community, the armed services, govern
ment agencies, and by industries such as broadcast medi~ 
aviation, and financial services. All of these sectors increuingly 
rely on information technology to achieve their goals. TASC has 
successfully met these challenges by demonstrating that informa
tion technology means more than just the latest software. It means 
uncovering the potential in each customer organization to use 
information for maximum advantage. 

With TASC's substantial research and development resources, 
plus its wide range of analytic and support services, customers get 
an information technology partner. Fueled through a mix of 
government and internal research funds, T ASC spends $30 million 
on average each year to cultivate next generation technologies and 
to improve its software tools and techniques. These investments 
are helping TASC pioneer technologies for our rapidly changing 
world. 

Since its founding in 1966, TASC bas maintained a continuous 
relationship with the Navy's Strategic Systems Program (SSP). 
SSP is the Manager for the Fleet Ballistic Missile (FBM) Program 
and has been responsible for the development of six generations of 
Submarine Launched Ballistic Missiles (SLBMs) and four genera
tions of SSBNs. During this time, TASC bas performed a wide 
variety of engineering and analytic services for SSP. 

In the early years, TASC provided SSP's navigation branch 
with analytic services, which included mathematical modeling, 
concept evaluation and data analysis. TASC developed ways to 
characterize the accuracy of the SLBM navigation subsystem. 
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This allowed SSP to perform sensitive hardware and software 
tradeoff studies. TASC's methodology was then applied to the 
remaining Strategic Weapon System (SWS) subsystems, so that 
eventually TASC became the official ketper of the accuracy model 
for the entire FBM weapons system. TASC continues to play the 
important role of keeping this extremely complex model up-to
date. 

Today, TASC's scope of work for SSP coven a diverse range 
of services and support. T ASC has the lead role in designing 
statistical models to describe how gravity and weather conditions 
affect weapon system accuracy. To aid SSP, T ASC has developed 
a library of computer programs to perform sensitivity analyses, 
study test results, and even tap into a history of the accuracy 
model. Since 1983 TASC has helped SSP manage its administra
tive computer facilities, both at headquarters and at their field 
activities. 

Headquartered in Reading, Maasacbusetta, TASC has more 
than 25 offices throughout the United States and Europe. TASC's 
homepage can be found at http://www.tasc.com. 

Custom HydrauUc a Macblne. Inc. 
Mem«r Since 4111194 

Custom Hydraulic & Machine, Inc. is a job shop as well u a 
manufacturer of marine hose fittings, hose usemblies and various 
hydraulic components all related to submarines and surface ships. 

Custom Hydraulic & Machine has been in business for 30 years 
and has been on the QPL (Quality Products List) since 1981. Our 
QPL also includes Internal Support Coils 4 inches throup 12 
inches sizes for vacuum hoses and snorkel hoses for submarine 
periscopes. One of our biggest customers is General Dynamics 
(Electric Boat Corporation). We also do marine hardware for 
Ingalls Shipyard, Bath Iron Works, Newport News, etc., as well 
as Navy yards throughout the country. 
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Kollmorgen Electro-Optical 
MeTllMr Slnc~ 6113185 

In 1916 Kollmorgen desiped and produced the first periscope 
for the first operational United States Navy submmi;ne, USS 
HOLLAND. The early years from 1916 until the 1960s were far 
from fast paced because periscope design and technology evolved 
slowly. However, with the introduction of the Type 18 Periscope 
in 1968, the changes have been more frequent and more dramatic. 

• In 1968 the Type 18 was introduced with state-of-the-art 
visual optics and a variety of imaging sensors and electronic 
antennas. 

• In 1976 Kollmorgen developed and introduced the Model 76 
Series periscopes into our allied oaviea submarine fleets. 

Both the Type 18 and the Model 76 Periscopes have been 
continually improved and their capabilities upgraded to keep them 
up to date with the operations of the modern submarine. 

• In 1985 the Model 90 periscope was developed and included 
thermal imaging, a laser raogefinder, ESM direction-finding 
antennas, GPS antenna, two-axis stabiliWion and other capabili
ties. The Model 90 became the first true 24 hour (day/night) 
imagio1 system for submarines. Today the Model 90 is the most 
sophisticated periscope produced in the world. 

• In 1988 DARPA and Kollmoraen together with the United 
States Navy developed an idea to replace the traditional periscope 
with a non-hull penetrating suite of electronic imaging. sensors. 
The system became known u the Non-Hull Penetrating Periscope 
(NPP) and more recently the Improved NPP. The installation on 
USS MEMPHIS proved the usefulness of electronic imaging and 
eventually led to the current Photonics Mast Propiun. 

A further result of the DARPA/Kollmorgen NPP effort was 
the importin& of new submarine mast technology from Riva 
Calzoni in Italy. The success of this mast on USS MEMPHIS led 
to the initiation of the Universal Modular Mast program. 

• In 1995 Kollmorgen competitively won contracts from the 
United States Navy for both the Photonics Mast (PMP) and the 
Universal Modular Mast (UMM) for the New Attack Submarine. 

The New Attack Submarine is revolutionary in the fact that 
it will be the first submarine built with two non-hull penetrating 
Photonic Masts and no traditional periscopes. State-of-the-art 
video-based imaging, a very capable ESM suite, and digital signal 
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processing will be combined to provide full sensor capabilities 
above the surface of the water. PMP display and control will be 
accomplished at a standard Navy console in the submarine control 
room. 

The UMM is also revolutionary, with the New Attack 
Submarine utilizing up to eight of these systems in the sail. The 
Universal Modular Mut is a drop-in module which adopts a single 
design to support the various antennas and sensors required by the 
submarine at periscope depth. 

During the last three decades the company expanded into a 
publicly owned corporation, which today is comprised of eight 
separate divisions. Also, over the years the company developed 
a number of successful, non-submarine related products, including 
ritlescopes, projection lenses for the film industry, a number of 
different armored vehicle sipts, and surface ship optical weapon 
directors. However, despite these and other forays into new 
markets, Kollmorgen remains dedicated to the supply of systems 
for our submarine fleet. Kollmorgen has designed f'Nery opera
tional periscope used by our submarines and continues to dedicate 
itself to providing the United States Navy with the most innovative 
and the most capable systems available anywhere. • 
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FcMAJL AQDBmt;S 

THE SUBMARINE REVIEW continues Its list of E-Mail 
addresses with tlwse received since the October Issue. We can be 
reachd at subkagw@aol.com. 

Andersen, Ellen, anderson@mailgato.navsses.navy.mil 
Back, Curtiss, JCBHRAOAOL.COM 
Bellows, Gerald, GEBellows@aol.com 
Bernard, Joseph, jpb02@nns.com 
Best, Clyde, cabest@mail.arc.nua.gov 
Biesel, Doug, Biesel@aol.com 
Blake, Uoyd, BlakeL@decaf.curtin.edu.au 
Bond, Tom, 712S0.463@compuserve.com 
Brady, 1lln, timothy.s.brady@cpmx.saic.com 
Brevig, Dave, brevigld@songs.sce.com 
Brock, Michael F,.mbrock@mall04.mitre.org 
Brown, Robert L., robtb@ime.net 
Brown, C.H., CBrownOR@aol.com 
Brown, Philip, philip.brown@mail.aditech.com 
Bruns, John LCDR, lJEB@concentvic.net 
Buchanan, RADM Richard, buchanan@jS.stratcom.af.mil 
Callahan, Paul, callahp@onrhq.onr.navy.mil 
Calligan, Chris, siac@pixi.com 
Christian, George, gchristi@mitre.org 
Cooke, John, JGCooke@aol.com 
Cooper, Dan, DANDBCOOPE@aol.com 
Criste, Dan, dave _ criste@cpqm.mail.saic.com 
DeLoach, Jay, jayd@dnfsb.gov 
Dixson, Max, mdixonS69@aol.com 
Dobes, Joe, jdobes@erols.com 
Dolan, DenniJ, dolan@arlingtOn.genphysics.com 
Drayton, Jr., Henry, HankDfrmSD@aol.com 
Dunham, Roger, rcdunham@msn.com 
Earn.st, Eric, eric.eams@lmco.com 
Fahrenkrug, Tom, tpf@net.nns.navy.mil 
Farino, Francis, F Farino@aol.com 
Fatek, William, w _fatelc@pcix.com 
Gaines, William A., wag@mpl.ucsd.edu 
Gates, Robert, rgates@nswc.navy.mil 
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Gavazzi, Bob, naqk74@prodigy.com 
Gillard, J., jgillard@casde.com 
Glynn, Bugh F., SGlynn4129@aol.com 
Goltman, John, goltman@code22.npt.nuwc.navy.mil 
Goode, Sanchez, goode@aug.com 
Gorham, Dave, dave.gorham@lmco.com 
Graveson Jr., George, navyale@aol.com 
Griffin, Randy L., RGifOgnn.com 
Gustin, Bruce CAPI', gustin@imfph.bnl.mrms.navy.mil 
Back, Theodore, N8@ha.es1.mrma.navy .mil 
Hamilton, Ted, ted.hamilton@lmco.com 
Hamly, Dick. dickhamlyOaol.com 
Hansen, Whit, whit-jOix.netcom.com 
llaulingler, Karl CAPI', Hasalioger.Karl@hq.navy.mil 
Heid, Bill, bill.heid@eh.doe.gov 
Bempnt111, Gregory, gjh()()@nns.com 
Herding, Dave, HEARDINGD@BXECNET.HQ.AF.MIL 
Bolland, Jerry, jhollandOafcea.org 
Bondowicz, David, Chespeak@aol.com 
Bonsvall, Paul R., subview@spacestar.com 
Jenson, K. Allan, kallanjemen@atk.com 
Johnson, Carl L, carlljohnOmsn.com 
Kauderer, Bud, KaudererBM@aol.com 
Kelso, Frank, admfbkelso@aol.com 
Kennedy, John, J .Keonedy@cdmnewport.scisis.navy.mil 
Kent, Tom, trk2@juno.com 
Koch, Jr., Joseph, jwkoch@juno.com 
Koonce, Robert, rak067@nwu.edu 
Kuehl, Ed, eddieS368@aol.com 
Kutterer, Charles, ckutterer@htc.net 
Laning, R.B., dlaning@aol.com 
Lawrence, Dan, dan_lawrenceocc.atinc.com 
Leon, Hayden, LEON.H.L.-Osmtpgty.bwi.wec.com 
Lowell, Bob, rlowell@sysplan.com 
Lynn, Steve, slynn@mitretek.org 
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A Mk 14 DEPIB PRQRJP' 
November 2, 1996 

I just finiahed reading Frederick J. Milford's excellent wrap-up 
article about torpedoes, entitled The Great Torpedo Scancla}. 1941-
.12il in the October 1996 issue of111E SUBMARINE REVIEW. 
His discussion of Mic 14-3 torpedo depth keeping and exploder 
problems was the most thorough and enlightening I have read. He 
notes that the Mic 14-JA incorporated chan&es necessary to solve 
the depth keeping problem. The article also brought back an 
unpleasant memory of my one experience in firing a Mk 14 
wanhot torpedo during my command tour. . 

It was during 1966 and I had command of USS SPINAX (SS 
489). We were assigned to sink an old destroyer escort off San 
Diqo. Vice Admiral Ramage, of World Wun submarine fame, 
was Commander First Fleet at the time. The tuget would be 
lying to, several hundred miles off San Diego, in deep water. The 
Sinkex imtructions called for SPINAX to proceed south on a track 
about 2000 yards east of the tar&et position until the target was 
abeam, then tum west, submerge and fire a Mic 14-S warsbot 
torpedo at about 1200-1500 yards and sink the target. While we 
were maoeuverin&, Vice Admiral Ramaae in his cruiser flagship, 
and other First Fleet ships were to be in a column some thousands 
of yards to the east of our tract. They would tum simultaneously 
with SPINAX and head towards the target to be in a position to 
observe the sinking at close range. Needless to say, with the 
prospects of all those observers and a submarine hero on scene, I 
was determined that everything would run smoothly as far as 
SPINAX'a performance was concerned. 

I had my torpedo officer make ready two warshot Mk 14-Ss, 
and even invited the Squadron Three weapons officer to witness 
the torpedo preparations. On the day we were ready, having 
rehearsed the event several times on our own. My division 
commander, Commander Jack Gillette, a splendid naval officer, 
was embarked. We had a periscope camera ready to take pictures 
of the torpedo wake and the sinking target. We were ready for 
prime time. 

Initially, all went according to plan. The line of First Fleet 
ships to port was impressive. We turned to starboard, submerged, 
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manned battle stations torpedo and commenced our approach. As 
we got close to the firing point, I took a quick safety look around 
and realized that the oncoming First Fleet line abreast had not 
taken our sudden slow down to three knots into consideration and 
were closing fut. The thought of a circular run entered my mind. 
Oh well, it was too late for that because we were almost at the 
firing point. Just at that instant the chosen warshot decided to 
malfunction and the tube ready light went out. I switched the 
firing tube to the backup weapon. ..Final bearing and shoot." 
Away it went, with sonar checking carefully for any signs of a 
circular run. Speed setting was high, and depth setting was six 
feet. The target was drawing 11 feet. Gyro angle was zero. 

The Divcom and I observed the bubble track and I started 
taking pictures. ..Hot, straight, and normal." Seconds ticket 
away, the bubbles disappeared under the target .•. and nothing 
happened. The torpedo had missed, apparendy directly under
neath. Sonar confirmed that it was still running-hot, straight, 
and normal. To say that I was overcome with a blind rage would 
be a slight understatement of my feelings at that moment. In fact 
it took the firm, gentlemanly voice of Jack Gillette to get me to 
put on enough rudder to ensure that we dido 't collide with that 
god-damned-still-floating target. 

It was a long few days until the pictures taken from helicopters 
assigned to record the destroyer escort's demise were developed 
and printed. They clearly showed the bubble track and confirmed 
that the Mk 14-5 warshot should have hit except for depth. The 
squadron weapons officer bad observed all the preparations and 
settings, including the firing settings. We were clean, although 
mightily disappointed. The errant torpedo went to the bottom in 
thousands of feet of water. The question remaining was why had 
the depth mechanism malfunctioned? We never solved that 
particular problem. Milford mentioned depth spring fatigue in bis 
discussion of Mic 14 torpedo depth keeping problems. I have no 
idea of the age of the warsbot we fired. Certainly it had been in 
the fleet a long time. Perhaps that would explain it. 

Sincerely, 
CAPT John F. O'Connell, USN(Ret.) 
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A Mk 14 RUN PBORJcEM 
November S, 1996 

The torpedo flap highlighted in your latest issue is the subject 
ofthia letter. Probably 15 yean ago, I submitted an article to JU 
Proceeding concemiOI the Mt 14-3A torpedo. It was never 
printed, but I do believe this information is an important addition 
to the history being compiled. 

Starting in 1965 as COMSUBDIV 72, my division fired 82 
torpedoea (Mk 14-3A) from our four submarines. These were 
canned shota from anchor uaing a lonely beach in Maui as our 
range. The alarming loss of SUBPAC exercise shots prompted my 
division interest. As an ex Sub School torpedo instructor, I 
wanted to find out why exercise sbota were not surfacing at 4500 
yards but more likely at 7200 yards. 

With the new Fingerprint sonar, we determined that the Mk l 4-
3A shutdown at about 2000 yards and then ran on air out to over 
7000 yards, at constantly decreasing speed, until the exercise head 
blew. As I taught many Sub School atudenta, this torpedo did not 
run at 46 knota for 4500 yards in high speed. It ran out of fuel at 
about 2000 yards and continued on its merry way until it ran out 
of air. 

We tired 82 torpedoes at the beach and fingerprinted each one. 
They all ran better than 7000 yards, winding down as they went. 
We retrieved them in a rubber boat and towed them back to the 
firing submarines. 

Torpedo Shop personnel were in on the program and .even tied 
one to the pier and watched it run out of fuel and shut down at 
approximately 2000 yards by atop watch. 

These torpedoes were all made ready by division submarines 
and shop personnel. All were fired in high speed setting, 
documented by sonar traces as to speed and range, and observed 
by numerous people. 

A complete report was submitted to BUWEPS by our Squadron 
Commander, the late Dick Rymw, who had been my Ordnance 
Department Head at Sub School when I was teaching torpedoes. 
The report was forwarded by COMSUBPAC. 

BUWEPS said we were crazy. All torpedoes were tested at 
Keyport and ran as prescribed. Our investigation showed the 
torpedoes were fired and clockd between 1000 and 2000 yards at 
Keyport. And why were our submarines always successful with 

132 



TDC settings of 46 knots? We always fired at torpedo runs of less 
than 2200 yards. Any runs beyond that range would be affected 
by the slowing speed as the air pressure decreased. Need I say 
anything about the effect on the pendulum? Anyway, we had fun 
and I am sorry I gave out so much bum dope u a Sub School 
instructor. 

Best wlsMs, 
CAPT Ted Dam, USN(Rd.) 

1111 BAJTIM OF MIDWAY 
November 10, 1996 

Concerning Rear Admiral Giambutiani's symposium remarks, 
as published in your October issue, the results of U.S. submarine 
participation in the Battle of Midway were even more distressing 
than he indicatea. Captain Brockman in NAU'IU.US readied a 
salvo of four. One failed to leave the tube, two missed, and the 
fourth was a dud. KAGU sank without any help from the Subma
rine Force. 

Sin«rdy, 
RADM Ralph M. Mett:alf, USN(Rd.) 

POST-WOBI.P WAR Q TOBPEDOJ!'S-REVISfl'QJ 
November 2S, 1996 

It is gratifying to know that my articles on torpedoes are being 
read. (As I stated, "history is easy to reconstruct and hard to 
verify". I have waded through many volumes of information and 
talked to many people while developing the article for the NSL 
readers' enjoyment. However, no matter how thorough the 
research may be, there are always opposing and perhaps minority 
views.) I would like to respond to a letter to the editor from 
retired Admiral Metcalf which was published in the October 1996 
SUBMARINE REVIEW. 

His opening statement was "Your facts concerning the Mark 16 
and Marie 23 torpedoes are wrong." Perhaps be meant to say 
interpretation of the facts. The dictionary definition of the word 
facts is "something with certainty, sometbin& that has been 
objectively verified, something having real demonstrable exis-
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tence". 
His letter to the Editor had three parts. 'Ibe first had to do 

with an inference he had drawn relative to the Mk 16 torpedo, the 
second relative to a typo, and the third was that he disagreed that 
the Mk 23 torpedo was not as widely used as the Mk 14 torpedo. 

In the first part, he stated that no Mk 16 torpedoes were 
outloaded on war patrol against Japan during WWII. My July 
1996 article merely states that the Mk 16 torpedo had a late entry 
into wwn and that most Mk 16 torpedoes were produced after the 
war. According to E.W. Jollies' document entitled .. A Brief 
History of U.S. Navy Torpedo Development" (NUSC TD 5436, 
15 Sept. 1978), only 60 Mk 16 torpedoes were produced during 
WWII, but none saw combat. A telecon with retired Admiral 
Metcalf indicated he drew an inference from my simple statement. 
All I stated was the torpedoes were produced late in wwn. I 
indicated nothing about combat use. 

'Ibe second part has to do with a typo in the article which 
inadvertently listed the Mk 14 as the Mk 24 under the section 
.. Non-Homing Torpedoes in WWII". A revision sent to the NSL 
on May S, 1996 corrected this typo, but may have been too late 
for the publisher. 

'Ibe third part disagreed with the following statement in my 
article: .. The Mk 23, a hlgh speed only version of the Mk 14, was 
produced (9600 units) at Newport, Rhode Island during WWII, but 
was not used to any extent because of its short firing range 
requirements. Since the fuel consumption goes up at a cubic rate 
with speed, this torpedo had to be fired closer to the target, 
thereby endangering the launching submarine." 

In Admiral Metcalrs opinion, he felt that the Mk 23 torpedo 
was used interchan&eably with the Mk 14 torpedo. He also stated 
that his personal experience shows that 2 of the 14 torpedoes he 
fired on the sixth war patrol of POGY were Mic 23s. He also 
stated that experience had proved that the low speed feature of the 
Mk 14 was totally useless. 

To this point, there is much literature today that does not agree 
with this viewpoint. E.W. Jollie writes in NUSC TD 5436, 15 
Sept. 1978 that .. Due to the changing requirements of the war, 
however, most of the 9600 Mk 23 torpedoes saw little service. In 
the latter stages of the Second World War, fewer targets and 
better/smarter escorts/escort tactics necessitated firing frQm longer 
ranges. 'Ibe Mk 14 torpedo, with its low power and longer range, 
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became the preferred weapon. Much of the Mk 23 inventory was 
scraped or converted to torpedoes Mk 14 while other units were 
cannibalized for spare parts." In addition, Robert Gannon in his 
1996 book Hellions of the Deep wrote that firing at longer ranges 
was more preferable since it reduced the risk factors of the launch 
submarines. It is also interestina to note from Admiral Metcalf's 
comments that of the 14 torpedoes fired during the sixth war 
patrol of POGY, only two were Mk 23 torpedoes. This seems 
consistent with Jollie's and Rob Gannon's statements that the Mk 
14 was the preferred weapon over the Mk 23 torpedo. 

Some wwn submarine skippen seemed to indicate that in 
limited cases, the firing range may also be dependent on the 
aggressiveness of the skipper and the element of risk to the launch 
submarine. 

I would like to thank Admiral Metcalf for his comments and 
for pointing out what may be an obvious type error to some but 
not necessarily to others. I have received several favorable 
correspondences relative to my articles and welcome more, 
favorable or otherwise. Inputs from individuals, such as Admiral 
Metcalf are especially important since they were a part of the 
activity and point out that there are differences in opinions. 

Tom Pflld 

SUBMARINE PA'fCllES 
29 November 1996 

I need help from old timers in an effort to reconstruct the 
history of the colorful jacket patches submarinen wear so proudly. 
They were not being worn when I served on SEA CAT in 1950, 
but I have a vague recollection of seeing some on boats that came 
around from the West Coast about that time. They must have 
been officially authorized to be worn some time after that, because 
I started collecting original patches back in about 1963 and have 
them from most of the boats that were in commission then. 
However, I have been able to find out very little about the use of 
patches prior to that time. 

In recent years supplien have been recreating patches for most 
of the old wwn boats, based on the insignia that were prepared 
by Walt Disney and others during the war, or on artwork provided 
by crew members for reunions. However, to the best of my 
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knowledge, most of those boats never had patches while they were 
in commission. 

I am particularly interested in identifying any patches that were 
actually worn during the early post war years, or before the war 
for that matter. If anyone has examples of such patches, or knows 
when they were first permitted to be wom, I would aj>preciate 
hearing from you. 
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CDR, USN(Ret.) 
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BOQKBEVIEWS 

OF NUKF$ AND NOSECONES 
A Submarine Stoa 

By Captain Arthur Clark Bivens, USN(Ret.) 
Gateway Press, Inc. 

1001 calvert Street, Baltimore, MD 21202 
1996 

Remwed by CAPT George Gra,uon, USN(Rtt.) 

I 
n relating his experiences in the U. S. Navy and the submarine 
service, Captain Bivens provides different things to different 
readers. To the submariner who served in our earlier, diesel 

electric submarines, and did make the transition to nuclear 
powered submarines, he provides insight into that transition. To 
the submariners of today, who serve in our latest nuclear powered 
submarines, he provides a history of those earlier boats and the 
early days of nuclear propulsion, which gives them a greater 
insight concerning the roots of today's Submarine Force. To 
submariners of all ages, from the strictly diesel boat sailor to the 
strictly nuclear boat sailor, and including those who made the 
transition, he provides a wealth of experiences with which we all 
can identify in one way or another. To the non-submariner, Navy 
or civilian, be provides an understanding of submarines and 
submariners through the telling of bis submarine story. 

It's a good story. Captain Bivens tells it like it was, in a 
relaxed and forthright manner. He tells the story as if he· is sitting 
with you and a group of friends or fellow officers talking about 
the things that happened yesterday, or last week, or on the last 
patrol. You almost want to jump in with your own anecdote that 
comes to mind as you read the account of his experiences in 
QUll.LBACK, or SCAMP, or SAM HOUSTON, etc. 

One of the main things that Captain Bivens emphasizes is the 
importance of strict adherence to procedures and clear communica
tions. This emphasis on discipline and formality bas always been 
the hallmark of submarine operations. He speaks of precise 
terminology, repeat back of orders, double checking of valve 
lineups, formal conduct by watch standers and thorough turnover 
by watch standers. These were important-no, essential, in the 
operation of diesel electric submarines and in the operation of 
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nuclear powered submarines. Captain Bivens observes that these 
"good practices" were tightened up under Admiral Rickover's 
influence in the nuclear boats. Included in this story are experi
ences indicative of the pressures to get the nuclear boats on the 
line, the interviews with Admiral Rickover, the sea trials, NTPis 
and ORSEs, the SSBN trials, the new hull designs married to 
nuclear power, etc. 

Through the relating of his personal experiences in the early 
days of nuclear submarines, in attack boats and SSBNs, Captain 
Bivens provides a clear picture of what it was like during that 
exciting period. He provides a comprehensive picture of nuclear 
submarine development and operations from the viewpoint of the 
junior officer as well as the commanding officer. From construc
tion to operations to upkeeps and overhauls, in attack submarines 
and SSBNa, we are led through this period of chanae and chal
lenge as Captain Bivens relates his experiences. Although the title 
of the book refers to ballistic missile submarines, and Captain 
Bivens describes these ships in some detail, the book is more 
about submarines in aeneral and the men who operate them. He 
pays tribute to the sailors who make up the crews . of these 
magnificent submarines, and the anonymous poem about the Navy 
wife in Chapter Six appropriately recognizes the part these heroic 
women play in the life of our Submarine Force. 

I recommend this book to all of our members and for others 
who want to know about our submarines and how they got where 
they are today. 
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BACK FRQM TllE DEEP 
by Carl LaVO 

Remwed by LCDR Chris RaJliff, USN 

P robably every history of World War Il U.S. submarine 
operations highlights the story of the fatefully crossed 
paths of USS SCULPIN (SS 191) and USS SQUALUS/

SAll.FISH (SS 192), the topic of Carl LaVO's Back From tbe 
J&m. Since most who read the book will already be familiar with 
the major events of the story, I give away little by recapping here. 
SQUALUS flooded and sank off the New Hampshire coast during 
a test dive in May 1939, shortly after commissioning. The first 
vessel to arrive and begin the rescue effort was the sister ship 
SCULPIN. Those who survived the flooding were dramatically 
rescued, and their ship was salvaged and sent to the Pacific as 
USS SAR.FISH (rmining SS 192). During a Pacific war patrol 
in the Fall of 1943, a Japanese destroyer got the better of SCUL
PIN, resulting in the boat's loss. As 22 of the survivors were 
being ferried to Japan aboard the aircraft transport CHUYO, 
SAR.FISH engaged and sank the transport. Only one SCULPIN 
crewman survived to live out the war in a Japanese prison camp. 

Back From tbe Deep is a detailed review of the cradle-to-grave 
life of both submarines. Supported by his thorough, primary
source research, La VO offers many insights into the submariners' 
experience in the Pacific war, with the familiar story of the sister 
boats providing tight cohesion. Though the first few pages have 
a pulp fiction style of writing, the book then settles down to a 
quick, enjoyable read. This project makes it apparent LaVO is a 
fan of the World War Il Submarine Service, but he manages to 
retain bis objectivity throughout. While most of the events be 
relates are uplifting, a few are less than flattering. His sum result 
is a superb addition to the library of submarine history. 

The most memorable part of the book is the account of Captain 
John P. Cromwell's Congressional Medal of Honor performance 
during SCULPIN's last fight. Using primary sources to great 
effect, he vividly recreates SCULPIN's ill-fated battle with the 
destroyer Y AMAGUMA. This was my first exposure to the 
heated argument between Cromwell and SCULPIN's Commanding 
Officer, Lieutenant Commander Fred Connaway, over Conna
way's decision to surface for gun action against YAMAGUMA in 
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a desperate attempt to save his crippled ship. I was inclined to tilt 
toward Cromwell's case, until a well placed depth charge annulled 
bis argument. At this point, SCULPIN faced certain death no 
matter what course Connaway chose. LaVO poignantly relates 
Cromwell's sacrificing himself, in particular his serene demeanor 
and how he chose to spend his remaining mortal moments. Two 
of Cromwell's shipmates also chose drowning over capture, while 
most submarine histories only report one. As LaVO relates, they 
also faced their end with calm courage. Chapter 15, "The Loss 
of the Sculpin", is some of the best submarine history I've read. 

There are other familiar elements. Since both boats were in the 
Pacific theater as the war began, inoperative Mk 14 torpedoes and 
ineffectual commanding officers are part of this story: LaVO 
doesn "t go in to vast detail on the torpedo issue. The reader will 
find this brevity acceptable, since the topic is not central and is 
reported in detail elsewhere (for example, see Frederick J. 
Milford's The Great Torpedo Scan<lal. 1941-43, in the October 
1996 issue of THE SUBMAlllNE llEVIEW). However, using 
the context of Lieutenant Commander Morton C. Mumma's first 
approach in command of SAR.FISH, La VO puts a dramatic and 
human face on an otherwise engineering and bureaucratic problem. 

But the skipper problem is a central part of this saga. Mumma 
willingly relinquished his command after curtailing his first war 
patrol because of bis emotional breakdown during that first, 
hapless attack. According to LaVO, Mumma and many others 
were unsuitable for combat command because they were .. older 
boat captains", and thus timorous. He gives some but ancillary 
credit to poor tactical doctrine and unreliable torpedoes as reason 
for their fear to attack agareuively. Certainly there were many 
commanding officers relieved for unwillingness to engage the 
enemy, but I must fault La VO for his attributing the character trait 
primarily to age. 

Many older commanding officers failed, but so 4id many 
younger ones. La VO tells of the relief of Lieutenant Commander 
William R. Lafavour, a younger skipper of 33 years, for bis 
feckless performance in his first war patrol commanding SAR.
FISH. He also reports the extreme success of Lieutenant Com
mander Lucius Chappell, an older skipper at aae 36, aboard 
SCULPIN for many patrols. My guess is that LaVO gave little 
thought to his conclusion and instead merely reported the opinion 
of other historians. Fortunately, he prevented the error from 
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being fatal by not harping on the age issue as commanding officers 
come and go throughout the book. 

While the skipper problem demands further research, I think 
the accurate conclusion is simple and two-fold. First, some have 
what it takes for successful combat command, while others don't, 
regardless of age. Second, there is no way to tell who is a have 
and who is a have not before the supreme test of combat. As a 
perplexing corollary, some began the war demonstrating a 
willingness and ability to fight, then inexplicably lost their vigor. 
Such was the case of Lieutenant Commander Raymond Moore, 
awarded the Navy Cross while commanding S-44, only to be 
stripped of his SAil..FISH command after one dispirited patrol. 

Twenty-<>ne SCULPIN crew members (one who survived the 
CHUYO sinking, plus others transported to Japan aboard another 
ship) survived nearly two hellish years as prisoners of war. LaVO 
very appropriately relies on survivors' narratives to tell this vital 
part of the story, while his background and explanatory informa
tion effectively keeps the story moving. Though he is not as 
ghastly vivid as so many recounts of imprisonment in V.ietnam, I 
was nonetheless left with the impression that the experience was 
equally harsh. But as I read of the well documented savagery of 
the Japanese captors, I remained chilled by the eyewitness account 
of Lieutenant Commander Robert E.M. Ward contemplating 
murdering his Japanese prisoner aboard SAil..FISH and throwing 
the corpse overboard. Of course, Ward's cruel thought doesn't 
compare to the brutality of the Japanese toward their prisoners
tumed-slave laborers. 

Back from the Deep is not exclusively heavy, as perhaps I've 
implied. The early history of the crews, even before they reported 
to their boats, is light and enjoyable. LaVO captures the spirit of 
depression era America in the veterans' accounts of why they 
joined the Navy and the Submarine Service. His references to the 
New London Submarine Base suggest the base changed very little 
throughout its history until the last 10 years. The whole chapter 
devoted to .. Spritz's Navy" documents well the character-building 
experience of Submarine School. The students and staff gave the 
school that nom de gue"e because of the leadership and training 
methods of the martinet-in-charge, Chief Torpedoman Charles 
Spritz. The references to Kittery, Maine, birthplace of both boats 
and final resting place of SQUALUS/SAILFISH, are not so 
familiar, unless you've bad the unforgettable experience of driving 
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and berthing a ship on the Piscataqua River. (See Captain Paul 
Scbratz's Submaripe Commander for a similar description.) 

The rescue of SQUALUS survivors from the ocean's bottom is 
rich in historical references. The first and only use of the 
Mccann rescue bell and the perils faced by the deep sea divers 
makes for an exciting narrative. Four of the divers were awarded 
the Congressional Medal of Honor and another 45 earned the 
Navy Cross for their peace time exploit. LaVO's description of 
the Momsen lung makes it sound like a veritable contraption 
compared to our 35 year old Steinke hood. For those of us 
trained in free ascent escape technique, the method to be employed 
by a Momsen lung-wearer is nearly unbelievable. Lieutenant 
Commander Charles B. Momsen himself was on the scene, 
overseeing the rescue effort and ensuring his experimental 
equipment worked. 

The book's jacket has the subtitle .. The Strange Story of the 
Sister Subs Squalus and Sculpin". As I first opened the cover, I 
was prepared for a yarn suitable to Ripley's Believe It or Not. 
Instead, I was delighted to read an excellent account of typical 
World War II vintage submariners and their typically extraordi
nary achievements. That's what I really should have expected 
from Carl LaVO, a professional journalist and editor of a respect
ed newspaper. His Back From the Decp belongs high on the 
honor roll of submarine histories. 
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