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FROM THE PRESIDENT

At the Hay meeting of che Submarine League's
Board of Directors, I was elected President of the
League for a cwo-year cerm. My firsc orcder of
business ia to thank Shannon Cramer (who asked for
an early replacement) for his excellent job as the
first President of the League. His calm and well
controlled hand at the helm hae recognizably
eteered & steady course of progreses since the
founding of the Submarine League. Fortunately,
Shannon has agreed to continue CO serve—— NOW as a
Director and Vice Chairman of the Board. 1Lt is
also my privilege to announce that the Boarcd
elected Admiral Bob Long to replace Al Whittle as
Chairman of the Board of 0Odrectors of the
Submarine League. (Al's replacement was necessary
gfter he took a2 job with Lockheed on the West
Coast.) Losing former Chairman Al Whittle-- a
main spark plug in getting the League stacrted on
the right foot-— seemed like a major setback. But
with Bob Long aboard and each of you lending a
hand, the League should be able to achieve the
objectives which Al helped to outline and push
for. Again, fortunately, Al has agreed to remaln
a8 member of the Board of Directorse amd will head
up the Wesctern Region of the League. 1n this
role; Al continues tE¢ be a pood contact for inputs
to League matters. All other serving officers of
the Submarine League and committee chairman were
continued by unanipous Board consent. And; the
state of League finances, as shown 1in che
Financial Report published elsewhere 4in Cthis
Review, wag very reassuring to a new President.

The Second Annual Symposium proved a highly
successful affair with 4its wareup night's
singfest of submarine songs, it's all-day session
of outstanding talks by our leading active-duty
submariners fand & candid, fraternal, banquec-talk
by the top man of our subsarine service— the CHNO.



All involved deserve a special thamks. Our Third
Annual Symposium is now scheduled for 20 Juns 1985
at the Radisson Hark Hotel and Conventclionm Center
in Alexandria, Virginia. Put cthis on your
calendar.

To wrap up these thoughts, I would emphasize
the need to keep our League a vital adjunct to che
gubmarine service. Keepling League members curcent
on submarine issues and openly discussing past and
new potential submarine problems, I feel, will
make the sembers of the League stronger and more
dedicated advocates of what in my opinion is the
key to national security today-— submarines.

Chuck Griffichs

FROM THE EDITOR

More and more we see evidence of thoughtful
veteran submariners wrestling with the problem of
how, through the dialogue created withinm cthe
Submarine Review, membets of che Submarine League
can help the submarine profession. The greatest
challenge, it seems, lies in providing material
and discussions which improve the art of
pubmarining—— while still keeping such writings
unclassified. A frank admission of problems
encoontered in past operations along with tactical
errors made in battle seems possible now within
these pages— 40 years later— and might be
applied in some way to today's art of submarining.
This is suggested in at least four of the articles
in this Review.

Although it is esasy to believe that nmoclear
submarining ©bears little relation to that
conducted by diesel-electrical submarines,
Mugashi, the sixtesnth century Samoeral, would
emphasize: “"There should be no such thing as this
ig the modern way to do 1t™.



The Soviets, interescingly, are not satisfied
with an unclassified diaslogue which is limited to
their own war experience., To them 1t is s0
necessary to have an open discussion of submarine
problems=— in order to develop a high level of war
readiness=— that even active duty Soviet naval
officers and some from the highest ranks are
apparently encouraged to write about matters which
further their skills in the use of the submarine.
Still, they write unclasglified in such a disguised
fashion that we in the West are likely to discount
what the Soviet writers are trying to tell their
own naval people. For example; when writing about
how Soviet coordinacted torpedo attacks should be
conducted, the writer will selectively cite
unclassified descriptions of U.5. examples
published in magazines of the West. The Soviet
reader then is apparently expected to tecognize
that this 1is for today {(even for nuclear
submarines) the correct way to conduct a
coordinated corpedo attack. A rebuttal to such a
description would similarly reflect, selectively,
that material which 18 cicable from Western
writings which would rebut the coordinated tactics
described. Thus the Soviets write coplously and
freely about how to improve their submarining. At
the same time, we in the West pay little attention
to what reads like the ruminations of eavious
copy-cats. Lt should be remembered that we in the
U.S5. paid the same sort of lack of atcention
before World War II to the occasional Japanese
writings which inferred an intentness to gain a
magtery of the seas. We, too easily, wrote off
the Japanese navy as a service of “copy cats"——
doing a poor job of emulating our first-rate U.5.

Havy.

Hore than 40 years lacter there stlll seems Lo
be & tendency to believe that if the enemy doesn't
do it our way, he's not belng very sSmart of
efficient.

This is not to say that it is desirable or



recommended to use the Soviets' technique for open
writing about military subjects. But the
congiderable volume of their unclassified wrictings
suggests a desirabllicy to have an active open
dialogue on the art of war—— mainly because of che
rapidly changing nature of warfare with the advent
of new technology. Submarining is in & state of
flux and seems to require a lot of thinking and
discussion to make it best applicable to today's
wvarfare. And it does seem possible to have an
unclassified useful dialogue inm the Review which
can offer much to today's submarine profession.
Historically sound principles of war which can be
applied to today's submarine operations can be
discussed. Bimilarly, fighting philosophies
derived from personal war experience as well as
from the writinge of warrliors of the past— the
Husashi-type of wisdom— can be useful reminders
for developing today's tactics. Showing how the
ocedans can be made more ocpaque to enemy ASW forces
by skillful uee of the ocean's anomalies should be
a proficable area. And , recognizing the
digcinctive differences im the envireoments of
war— for nuclear war, war under the ice, shallow
waters, third power wars, etc.—— can help alert
submarine commands to the varylog submarine
problems likely to be encounteced.

The creacivicy of today's wery intelligent
submariners in promoting the art of submacining
can, it seems, be put inte high gear with what
appears to be an increasing thrust by the Review
to produce stimulating articles.,

THEOUGH BERING STRAIT IN MID-WINTER

When I took command of the Sarge from Comdr.
Dan Broocks, my first big job was to ready Sargo
for her Arctie cruise. We had only a few months
to install speclal equipment, test it, and train



the crew for the Arctic operations. 1'd been
aboard Skate with Jim Calvert on her earlier trip
to the Pole and had alse studied the cteports of
Hautilus when Bill Anderson took her to the Pole
via Bering S5trait, so I knew some of the problems
invelved. But both Hautilus and Skace had made
their Arctic cruises in the summer. It was thus
imperative to know 1f our submarines could operate
effectively in the strategically uvseful Arctic
Ocean in mid-winter. And it was alsc imperative
to see whether S5arge could be taken to the Pole
via Bering Strait under the worst ice conditions.

Mautilue's course into the polar regions had
been chrough the Bering and Chukehd 5eas —= the
shallow route into the desp North Ceanadian Basin,
some 735 degrees north latitude. But even in the
summer her way was blocked repeatedly by deep ice
ridges extending as much as B0 feet down from the
surface. Time after time she had been forced to
backtrack and try new routes before she got
through: And once, the boac, which measured 30
feet from keel to top of sail passed under an
BO-foot deep ridge in 142 feet of water, leaving
her only six feet of clearance above and belowl
Because Nautilus's sonar couldn't detect deep ice
ridges wuntil they were virtually overhead,
Commander Anderson had broken off the mission,
Hautilus recturned to Pearl Harbor, was rvefitted
with the proper equipment and eventually made a
successful transit to the Pole.

Getting Sargo ready, made for the most hectic
four months imaginable. %Yard workers labored
frantically, even oo Christmas and Hew Year's Day,
to finish the job on time. Then iesediately after
installation was completed, Sargo was off for sea
trials. The dinertisl navigation system was
tested, wvertical ascents and descents wers
practiced, and the new iceberg detector was tried
out: This was tested using another submarioe im
place of the ice ridges the Sargo would face.
From these exerclses we were able to check out the



equipmsent, learn its rvange, estimate depths of
"ice ridges”;, and Ffamiliarize ourselves with
appearances of various objects on the scope of the
owverhead sonar.

We were ready te leave for the north when 1
got a pessimistic letter from an old friend from
my days aboard Skate, Walt Witmann, the Ravy's
gsenlior 1iece forecester. He predicted, after
reconnoltering the northlands, that the winter
would be a particularly tough one. Bering Straic,
the gateway to the Arctic from the Pacific side,
might have such deep ice ridges it could be closed
to submarine traffic. With that letter in =y
pocket I glept uneasily the last few nights before
we cast off for the north. But I kept the bad
news to myself.

One week out of Pearl, Sargo was surfaced.
She had made good time underwater past CEhe
Aleutian and Pribilof Islande, and was nearing
Saint Matthew Island in the Bering Sea; still some
1,800 miles from the Horth Pole. A navigational
fix was needed before going under the edge of the
ice pack, which was only a few mileg nmorth. In
fact, 1 was ouch aware of ice as Sargo wase
cautiously surfaced wicth periscope and antennae
catracted into the sail. Such caution moreover
paid off. As Sargo broke the surface, chunks of
ice bounced off her, making sharp rapping sounds
on the hull. Seals cavorted about, and dead ahead
was the solid edge of the ilce pack. We were at
the starting line and now our work had begun.

It was then we contacted the Staten Island,
one of the five U.5. Aicebreakers. She was
thirty-one miles to the north. Our orders were to
rendezvous with her before we began the long and
difficult Arctiec exploration.

We closed with the Staten Island after a
vercical dive out of the drift ice around us, and
tested our iceberg detector and overhead sonar as



we went. Close by the icebreaker, we esscablished
uandervater telephone conctact with her, then
surfaced nearby. Commpodore Robertson, the Royal
Canadian Navy's top Arctic expert, and Scacen
Island's skipper, Comdr. Larson, came aboard for a
one=day, under—-ice demonstration on Sargo. Later,
during the night as we cruised close ko the
Staten Island, the 1ice chickened directly
overhead. Eager to transfer the two officers back
to the ice breaker so Sargo could resume her
transit chrough Bering Strait, I found chat
gecting her back up through the heavy polar winter
ice cap was no 6lmple problem.

I found very quickly that Sargo couldn'c
surface where she hovered, becauvse the ice had
made up and shifted directly over her. Carefully,
probing was begun upward with the sonar -—
designed to show us the prefile of the ilce over
Sargo. Hostly, heavy ridges of ice were [ound,
crushed downward by pressing — thus extending 15
and 20 feet beneath the ocean surface, but there
wae enough room to take Sargo to the surface.

Cautiocusly, Sargo was maneuvered below the
center of the icy plain and beganm a wvertical
ascent with pumping and flooding of ballasc to
control her upward rate. (If the overhead ice was
hit too hard, serious damage to the sall with its
periscopes, mEBLE, ANEEANEE, and other
indispensable equipsent wmight occur. If Sarge
didan't hit hard enough, she wouldn't hreak
through. )

Sargo bumped the underside of the ica.
Hothing happened. 5She hadn't broken through. The
gonar showed one of cthe 25-footr deep ridges of ice
was closing in on Sargo rvapidly. Quickly negacive
tank was flooded and Sargo dropped to a keel depth
of 120 feet.

Again the surface ice was observed from below
until a f£lat spot was found that seemed a likely



exit hole. And agein tanks were blown cautiously
uncil wich an echoing busp Sargo ramsed sail-first
through the overhead ice. Then there was nothing.
Bargo was hung up. I ordered Lt. Fred Scelter to
blow the ballast tanks. Aloost ilmmediately, with
grinding and crunching sounds all around her,
Sargo broke the rest of the way through the ice
and into the alr nesr the paciently waicing Stacen
Island,.

I raiged che paciscope and saw the icebreaker
300 wyards on Sargo's starboard beaa. The only
other thing I could see was solid ice all arcund.
Opening the upper hatch, 1 went to the brldge and
all but stumbled over the cockpit full of cthick
ice. When the cockpit was cleared it was evident
that Sarge had broken chrough twe feet of ice, the
chickest any submarine had ever penetrated. ©On
the afcter deck was an enormous block of ice five
feet thick and measuring 15 by 20 feet —— a8 l3-ton
ice cube.

After letting the Commodore and the Commander
walk over ¢to the 5S5taten Island, BSargo was
pubmerged, Full of confidence, we flooded tanks,
dropping vertically toward the bottom, and steered
northward. At dawn the next day, Sargo cracked
chrough the ice forty-one miles off Saint Lawrence
Island for & final navigational fix before running
submerged through the phallow Bering S5traic. The
day was bright and se clear that the hills of
Saint Lawvrence Island could be seen. One long
last look at the world above the surface was
taken. We were mot to see the sun again for
twelve days after Sargo dropped out of this frozen
polynya and headed into the Arctic might.

Slowly, Sargo cruised northward toward Bering
Strait, keeping a keel depth of 100 feet. But the
sea grew shallower and shallower as Sargo
approached the fifty-mile strailt that separates
the U.5. from the U.5.5:.RE: By midnight she had
crossed the 25-fathom curve and the soundinge



shoaled rapidly up to L1286 feet. Sargo was passing
under 20-foot ice ridges and avolding the deeper
cnes, thanks to the effectiveness of che iceberg
detecting sonar. Adding to the problems was the
gcarcity of soundings in this area. A8 Sargo
cautiously cruised along with barely more thanm 25
feet asbove and below her, it was a matter of
groping her way along to find a way through.

Then the overhead sonar failed. This lefc us
totally blind to what might be above Sargo. The
deep 1cy ridges that so frequently had threatened
Sargo, as she wove her way northward toward the
shallow Bering Strait, could no longer be
detected. The ocean depth was & scarce 126 feet,
leaving licttle leeway, so 1 gave the order to
reverse course., With infinite care, our planesmen
and helmsman brought Sargo about without tilting
her. Sargo wes backtracked for two miles before
finding her way around the danger spot. With
expert handling, S5argo turned 18D degrees without
shifting her angle in relation to the sea bed.
The slightest tilt could have resulted in her
propellers grimding into the ocean bottom leaving
her sericusly disabled under the pack ice.

All this time the sonarmen worked Eeverishly
to restore the all important overhead “"evea™. And
they were up to the job. With repaire completed,
Sargo moved on, threading her way at wvery slow
speed among the treacherous icy ridges above, as
if penetrating & minefield. For the next thirteen
hours Sargo twvisted and turned tortuously io an
ordeal of ice. As the ridges got deeper, Sargo
eased dowm to within 20 feet of the bottom. Sargo
passed under some ridges as much as 52 feet deep
and avoided many deeper ones. At the end of that
thirteen—hour trek BSargo was nearing the Bering
Strait. 1 decided to surface -— if we could find
a spot in this shallow sea.

The depth was 170 feet. I began maneuvering
Sargo for a position to make a wvertical ascent



through a flat spot in the overhead ice, As Sargo
moved, she suddenly began losing depth control and
started silnking rapidly toward the bhottom.
Quickly, I ordered the main ballast tanks blowm to
check Sargo's descent. Then 1 ordered the vents
opened o Sargo wouldn't bob corklike to the
gurface with its three—foot-thick ice, But the
buge air bubbles which eecaped so distorted the
pictures of the overhead ice on the sonar that I
ordered the boat down again to seek another
skylight to burst through. It was two hours
before one was found — in a shallow 170 feet.
This time Sargo made the vertical ascent smoothly.
Up she went and her sall hit the ice. Just as
before, she stuck! Fred Stelter, our diving
officer, ordered the ballast tanks blown — but
gently. Sarge's sail then broke through three
feet of ice. A pew record. The hull took an up
angle, then a down angle, then an up angle again
and the bow crunched through the so0lid ice.
Bargo's stern, however, remained below and she
came Co rest with a & degree up angle.

On the bridge 1 found the lce scattered about
in huge chunks. Aft, the ice was even thicker,
and it was this heavier ice chat prevented Sargo's
stern from coming up. But it was a great relief
for us all to be above the ice again, even if
briefly., We were only halfway through our shallow
trangit and the pressure on the entire crew was
great.

A radar fix on Cape Prince of Wales, the
westeromost point of wmainland Alaska, was
acquired. WNext morning Sargo made a vertical dive
from a standing position in the ice. Fred Stelter
expertly dropped her down and leveled her off at
120 feet =- but the many hours in the ice had
frozen the bow plane controle so they couldn't be
used for the intricate depth contrel and trimming
needed, Even using the bow planes, it was
difficult enough to maneuver and maintsin
position. ‘Without them it was almost impossaible.

10



A new technigque was developed vary we.-

Sargo was cruised at higher speeds than heretofore
and & maximum rudder angle of only 3 degrees was
uged, If a faster turn was required, Tesort to 5
or even l0-degree rudder might be made to dodge
the rock=hard ice ridges overhead. But this meant
blowing ballast tanks to keep off the bottom and
counterflooding negative tanks to keep from
gmashing inta cthe ice above. It was nerve
wracking.

Once Stelter had Sargo down, she was jockeyed
about warily for half an hour before a clear
porridor could be Ffound which headed in tha
general direction desired. Then for the nexc
three hours, the depth continued at arcund 140
feet. About 20 feat of water between Sargo's keel
and the bocttom was kept unctil suddenly the
soundings decreased to 10 feet below her keal.
Then, just as suddenly chey sloped sharply off to
55 feet before shoaling uvp quickly again to &0,
30, 20, 10 feec. The bottom was satill rising when
the diving officer on watch, Lt. Dave FPhoenix,
ordered the boat up 10 feet =-— just in cime. As
he blew the main ballast ctanks with the vents
open, Cthe boac surged up 10 feet. At cthe same
time the fathometer reglistered only five feec
below Sargo's keel. We braced ocurselves co bounce
off the bottom but the scundings went deeper again
before Sargo could hit bottom. Many sighs of
relief were breathed. The planesmen named the sea
mount just crossed, "Tall Gonzales™.

Immediacely after the climb over Tall
Gonzales, word got to the crew guickly of our
REACTOW EBCape. After that, virtually everyone
huddled around the lceberg detector to watch Sargo
being conped around the overhead ice ridges.
Alternating at the conn with me were my executive
officer, Lt. Comdr. Bill Yates, and my engineering
officer, Lt. Comdr. Hed Dietrich. Watching the
ice detector reassured all hands as they saw how
ice ridges were spotted and a course was plotted

Il




s EEUN ODE,

With the tight squeeze behind, Sarge
transited Bering S5trait lacte in the afterncon and
by early evening had crossed the Arctic Circle
without ceremony. Our objective, the North Pole,
was still 1,400 miles off. Sarge ran norch all
that night, and on the cthirteeth day out of Pearl
Harbor things went routinely for the Eirst time im
a week, As Sargo continued norch the water got
deeper —— 180 feet. Seldom had 30 fachoms looked
g0 invitingly deep to a submariner. With the
deaper water and cthe simple transic, the bow
planes were worked — trying te free them from
their icy bonds. Freguent manipulation was used
to loosen the frost-bound controls. But it wasn't
until later that the bow planes were finally
freed.

The next day was the fourteenth out of Pearl
and a navigational fix was needed. But at this
point, the bow planes still weren't freed.
Without that gear we had to resort to frequent
blowing of ballast to make a wertical ascent. The
air bubbles unfortunately threw off the sonar so
that when Sargo tried to surface through what
appedred to be thin 4ce, she couldn't poke
through. The ice was thicker than the instrumsents
indicated. Sargo was dropped out of that spok,
and some hours later, after the bow planes finally
were working properly, and s&after one more
unguccesful attempt to crack through the ice, she
surfaced throuvgh a skylight only 13 inches thick.

The brief time on the surface allowed a
navigational Fix, radio reports were made, and two
of our divers plunged into the 29-degree water for
22 minutes. It was thelr firet cold water dive.
While in the  water, they checked the
malfunctioning garbage e&jector and rcewmoved a
flattenad can that had jammed it closed. Lacter
they made other repaira.

12




Hext day, Sargo resumed her northward course.
The bow planes were again frozen but this was of
litetle worry as the 50-fathom curve and then the
100-fathom curve were passed. Speed was increased

to 16 knots as Sargo zigzagged her way toward the
top of the world.

Shorely, the iceberg detector failed. So on
the following day BSargo was surfaced through 7
inches of ice in a 600 by 2,000 yard frozen
polynya. Repalr of the iceberg detector was then
begun. Working in twenty below zero weather, two
mén at a cime worked im half-hour shifts to
dispantle the train mechanism and get it below for
repairs. The heavy support beam under cthe
detector had to be cut before it could be lowered
to the deck below. During this, there was a
screeching and groaning of ice as it was being
forced up and over the Sargo's main deck. After
40 hours, with the training mechanism finally
gotten below, Sargo dove and continued on towards
the Pole.

At 0934 on February 9, Sargo passed 350 feec
under the MWorth Pole, searching for an opening. A
suall one was discovered and Sargo smashed through
3 feat of ice and surfaced just 25 yarde from the
Pole. It was 33 degrees below zero as we raised
the Hawaiian S5State flag alongside Sargo. When
Sargo attempted to dive that night she was Erozen
in solid. It took 30,000 pounds of extra ballast
to tear her loose and start her plummeting coward
the bottom. But a trim was gotten easily as Sargo
eircled the earth in seven minutes. That's real
easy when 80 close to the Pole. Then Sargo headad
South =— the only possible direction to go.

Enroute South, the ice detector was jury
rigged with another sonar, and later Sargo
rendezvoused with Ice Island T-3, drifcing in cha
Beaufort Ses and maoned by a crew of scientists.
Afcer a few cests with the scienctiscs, Sargo
headed back for Bering Straic.
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Just before entering the Strait, Sargo was
surfaced chrough thick ice and a navigactional fix
taken, Then Sarge dropped out of the ice into 155
feet of water and crulsed at 7 knots inte Bering
Stralt— 24 feet off the bottom. The deep ice
ridges began to appear, but evading them was
tougher because of the shortened and distorted
rangea provided by the jury-rigged detector.
Later, when a pair of deep ridges ware spotted 300
yards ahead, I ordered a course to take Sargo
batwaen them. At 125 yards, the ridge off the
port bow looked wery deep while the one on the
starboard side had disappeared. 1 altered Sarge's
course 15 degrees to starboard and WHAM|I The boat
heeled to port as it was shoved down 25 feet, with
a 6 degres down bubble. The collislon alarm was
sounded and conn rang up “all stop”. With the
depth guage reading 48 feet -- almost on the
bottom =- I ordered "back two thirds™ then ordered
ballast tanks blown while leaving the vents open,
As Sargo came up, " ahead two thirds" on one shaft
was rung up and depth control was regained. Sarcgo
was clear of the ridges and all compartments
reported “no damage”. It was a close call.

After that, tha iceberg scope was left on
long scale, and ice ridges were maneuvered around
while gtill 600 yards away. Addiconally, Sargo
cruised 16 feet off the bottom. But late on the
next day, a solid wall of ice was spotted BOO
yards ahead. Scanning the huge ice ridge showed
no openings, ®oc Sargo was steered parallel to cthe
ice wall for a long period until she was able to
gkirt around icts end — and resume base course.

There was just one ctrouble spot left — Tall
Gonzales. I planned te leave this pinnacle 3
miles off but cthen the 4inertisl navigational
system chose to get out of line a bit. Despite my
calculations for set and drift to compensate for
the aystem errora, soundings showed the bottom
shoaling up repidly under Sargo. So 1 reversed
course and headed for deeper water just as che

14



boys put the inertial navigator back on the line,.
The corrected equipsent showed we were clear, and
although another field of heavy ridges loomed
ahead, Sargo dodged her way through and out into
improved ice conditione, where she later surfaced
for examination of the damage to the sail. The
top of the saill was dished in, ome of the scopes
couldn't be raised, and Ethe side of the bridge
cockpit was pounded aft and in. We were just
plain lucky.

On February 25, Sargo cleared the lece pack
after 6,003 miles and 31 days under the iece. AL
which, one crev member said, "The only ice 1 want
to gee for a long time is in & tall glass.”

The success of this risky peacetime mission
could only be attributed to the many high skills,
courage and wall trained reactions of many
officers and members of the crew of the Sargo.

John H. Hicholson

COMMENT

{(Ed. Mote: An advance copy of Admiral Nicholson's
article was eent to F.C. Lynch, Jr. for his
comments)

Nicholson's paper on under—ice operations is
exceptionally good. How waluable 1t would have
been for us in 1940 if we had something like chat
to tell us what sort of problems we were goling to
face, and how one boat was able to handle them.

1 have done & lot of chinking as to the
proper role of the Submarine League, and in what
way it can ba of help to those on active duty. 1L
have written many drafte in tryiog to express my
idean. 1 em dissacisfied with what I have
produced, however [ am beginning to get & focus on
a solution.

This focum is illusctracted by Nicholson's

15



paper. I suppose it has something to do wich
tradiction—= or the problems others have faced, and
how they handled those problems. And how, in
retrospect, those problems appear to ue now and,
again in retrogpect, how we think those problems
should have been handled.

Ferhaps the greacest penalty being paid for
all che spectacular advances in technology is that
the greater the advance the less applicable the
past appears. Tradition has gone by the board; ic
is a brave new world with no emotional linkages to
tha past.

This is & penalrty in thac ic praccically
asgpures that the same mistakes will probably be
made all over again. But it is not wholly the
faulec of the brave new world. What they have been
told of the past i1 mostly ip terms of successes;
the problems and the faillures have not been
covered in the history that they koow about.

And then there is the problem of knowing how
to beahave in battle. Thie is a new kind of
history for us, although the English in particular
have used it as a tralning device for centuries.
Pride in combat tradicion has been an important
elament in the success of British arms over those
centurles.

This is not to say that the Bricish are
braver than we, but it is to say that they have
far more and better combat role models than we,
Our military history tends to glorify rather than
critiqua. We have glorified some submarine
skippers in WW LI, but they are not role models.
What they did asnd why they did it are npot
presenced in such & manner that & skipper of today
can identify with ome of them when he is faced
with a combat deeision.

This is an area in which the Submarine League
could operate effectively. It should be the
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curacor of submarine history and tradicions. This
doesn't sound wvery sexy, and I doubt if che
interest in it would be wery broad. But ic is
badly needed.

The need for submarines and submarine weapons
in cthe U.5. Havy 1is highly sensitive to the
misgione the nation expects these submarines to
undercake if called upon. In this paper are
examined the missions, proven and unproven, which
drive the need for submarines and their weapons.

The history of the underwater war of
1939=-1945 is particularly relevant because it was
the last time that submarines were in a majer
action. (The Falkland's War saw too little
submarine action to provide a good base for weapon
usage.)

In 1939, the First U-boat commanders were
directed by the German Naval High Command by
message to: “Commence hostilities against Britainm
forthwith,.” It is important te note that with
regard to merchant shipping,; the caspailgn was
inicially directed to be waged "im accordance with
the revised issue of the Prire Regulacrions uncil
such time as danger areas are declared.” The
regulatione were cthose of the London Proteocol
(1936) which provided that unescorted merchant
ghips could be sunk only after being stopped and
pearched and after measures had been taken to
engure the safety of the people aboard. As the
war progressed, several honest errors were made,
tsnkers became exceptions, and by May, 1940,
German subzmarines no longer bothered wicth
protocols.

17



In the pre=World War I1 U.5. MHavy, submarine
commanders had to aign a detalled statement
indicating chelr agreeement to ablide — in times
of war — by the protocols and other
internationally accepted wodes of behavior. But
by the time Pearl Harbor was attacked, emotions
had heated wup and passions ran high. The first
wartime command to U.5. submarines im the Pecific
LT “"Execute unrestricted (air and) submarine
warfare against Japan.™ The lesson 1s clear:
weapons of war are not necessarily used for the
pucpose for which they were designed.

The lessons of war are many and depend to a
lacrge extent upon the viewpolnt of cthe percson
drawing the conclusions. The foremost observation
ia that the most successful mission accomplished
by submarines in World Wars I and Il was the
sinking of merchantmen in areas denled access to
air and surface forces in spite of the fact that
they were neither designed nor intended prisarcily
a8 merchant ralders. Figere 1. illustrates chis
polok.

Tabla 1

SGHIPS S5UNKE BY U.5. ARD GERHAN SUBS
WORLD WAR II
(Approximace)

Merchantmen
lo. of Ships Tonnage

U.5. 1200 3 million

German [(WWL) 4800 1l million
(WWLL)} 2800 15 million

While there is no intention to downgrade the
submarine's ability to eink warships, their
greatest success was by far against the merchant
fleet. U.5. submariners generally will argue that
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the priority in the U.5. Navy was assigned early
in the war to sinking warghips. This emphasis was
later shifted to serchantmen. Hotwithstanding,
there can be no guestion that the results againet
the merchantmen were far superior, about 10 to 1
in tonnage. Furthermore, whatever the reasons,
U.5, carrier air forces sank about 15 percent more
warships than did U.5. submarines. The principal
conclusion is thact submarines have a demonstrated
capablilicy to sink merchanteen far beyond any
other capabilities they may have demcnetrated or
for which they were designed.

The second conclusion to be drawm for our
purposes from Horld War II, the last war in which
submarines in large numbers were used in anger, 1s
that it takes many submarine torpedoes Co conduct
sBubmarine warfare. While there are many
extenuating and intricate explenations, the facts
are that great numbers of torpedoes were used as
shown in the following table:

TOTAL NUMBERS OF SHLPS SUNK AND TORPEDOES FIRED
BY U.5., BRITISH AND GERMAN SUB FORCES

WORLD WAR IL
Hation Ship Sunk Torpedoes Launched Hatio
U.5. 1314 14,748 11tk
Britcish L1040 5,121 5:1
German e b5

Thus, from about 4.5 to 1l to 1 is the range of
ratios of the number of ctorpedoes launched in
anger to cthe number of ships sunk.

The third wmajor conclusion f£from the
underwvatar actiom of World War IL is that surface
forces snd alr forces killed about the same numbert
of enemy submarioes while submarioes killed by
comparison many fewer.

The following ctable {(calculated in 1958 and
sald to contain a few minor errors) shows the
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breskdowm of epemy submarine sinkings by
nationality of submarine sunk, and by che
character of the attacking Allied Forces.

Table IIL

SUBHARINE SINKINGS BY ALLIED FORCES
WORLD WAR II

Submarines Sunk

Allied Forces German Japanese Italian Total
surface 248 EU k') 155

Adreraft 356 13 13 382
Surface/Adircrafc 46 9 5 60
Submarines 22 25 18 [T
Miscellaneous 109 14 10 133
TOTAL 781 130 BS 996

0f submarines sunk by submarines, all enemy
submarines but one were either surfaced or in the
act of surfacing/diving when sunk. There was one
case of a submarine (Brictish) which sank an enemy
submarine (U-boat) while both were completely
submerged. Six Japanese submarines were sunk by
U.5: submarines while the [ormar were im the act
of surfacing or diving; 19 more were sunk on the
surface. The location of submarines sunk by

submarines was generally in areas over which
Allied forces did not have contrel. These

included offshore enemy submarine training areas,
Enemy submarine training BTEAS, enemy=alr
controlled lanes, etc.

The three conclugions 1 want to carry forward

from World War II in sussary are:

I, Submaripes did & highly effective job of
killing merchantmen, and, to & much less
extent men of war, mostly in areas denied
accesm to other forces.

2. It took in the order of 5-10 torpedoes, or
more for every ship a submarine sank.
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J. Submarines did not demonstrate the

capabilicy of killing submerged
submarines.

To what degree do these conclusiocns apply to
Submarine forces of cthe world today?

There appears to be every resson to believe
that conclusion l. — capability against merchant
ships =—— 15 probably true today and will remain
true for the [oreseeable future. With regard to
torpedoes, the higher sophistication and
capabilicy of today's MK 48 torpedoes should
require fewer numbers of torpedoes per ship kill,
perhaps 3 to & instead of 11, but there is no
lrrefutable way to determine such an escimate.
Lastly, the third conclusion deoes not hold coday.
There 18 no question that today U.5. submarines
have the capability to sink submerged submarines.
Short of acteally £ighting a war in which
submarine ASW was conducted in anger, there
probably is lictle wmore cthe MNavy could do to
demonstrate this capabilicy. Submarine ASW
capability has been proved by analysis, by
exercise and under relatively realistic
condlitions.

How ABW came to be a8 primary mission of
submarines is worthy of description considering
the fact that in World War IIL, of the almost 1,000
enemy submarines killed, a high percentage of chem
were killed either inm port or at sea, caught on
the surface -  wsually 1in periods of low
visibility, detected by the emerging radars of the
time, and operating in & benilgn countermeasurtes
environment.

It is no mecret that internecine forces are
always &t play between the wvarious tactical
divigions withim the 1U.5. Arsed Forces. Those
betwesan Che alr, surface, and submarine forcea im
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was developed.

3. The ballistic misaile submarine
(designated G55BN) was developed and
deployed.

4. Some of the special missions becasme less
attractive in sCark reality {e.g:s
sea-planes for ASW disappeared from the
H.“r}i

5. There were complicated command problems
(e.g., 55Kz were under the operational
command of the surface forces and not the
gubmarine forces.

6. A real threat—— the Sovier submarine
force— became a rallying point for the
Havy Iin Congress. Hence anti-submarine
warfare became the best game Iin town.

All of the a&sbove developments, in
combination, tesulted im the decision in late 1960
and early 1961 to redesignate all submarines
"counted” for force level purposes to be
designaced as 55 or 55N, depending only oa theic
propulsion plant. 1In addition, chere were cthe
55BN, end a few AGS58s (having lictle combat
capability and not counted in force levels.) One
of the principal arguments wused to make the
changes in designation was that all submarines now
had an ASW capability and therefore, in view of
the Soviet submarine threat, the primary =mission
of all submarine forces was anti—-submarine
warfare. The submariners had consolidated chelr
position and raison d'etre, and had clearly
identified a credible threact. Their hand was
further strengthenad by the decision to develop
and deploy the 55EH. During this periocd of
developsent and deployment, the submarine force
gtill represented only 5 to & percent (growing to
8 to 1l percent) of the personnel in the Havy and
wag getting about 23 percent of the Havy
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procurement and B & D budget.

What is the general nature of the submarine
thraat?

There are about 800-900 submarines in
cosmission world-wide, of which the submarioe
levels of major submarine nations are shown in the
table, along with the number such nations had at
the beginning of World War Il.

Table IV
SUBMARINES IN COMMISSION IN 1984
AND AT BEGINNING OF WORLD WAR II.
SELECTED MATIONS

Beginning of

Nation World War II 1984
USSR 200C1) ari
us 112 130
China 122
UK e 13 3l
France 17 24
Germany 56 24
Korea 19
Egypt L
Turkey 15
Japan 65 L4
Norway L4
Cwedan 12
Graecea 10
Iealy B4 10

(1)Estimates as high as 280 have been cited.

In 1939, the Soviets had over 200 subs from
whose force very little was heard in the next aix
vears, but a great deal has changed. The Soviet
Havy is better trained and more aggressive. The
world-wide objectives of the Soviet government are
clearer. The USSR is a superpower.

How can these submarines threaten U,5.
pecurity? I think it is clear that submarines can
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pink merchantmen and tEhe Soviet force could indeed
pose a threat probably sufficient to make it very
difficult for the 500 ship merchant fleet owned by
the U.5. and whatever other ghipe could be brought
into service from the aging reserve fleet and the
"flags-of-convenience” fleet. The threat to our
warships is existent, particulacly if
cruise-missiles are used, but the capabilicy ias
far from demonstrated as is, for example, cthe
threat to our warships from aicrcrafc armed with
air-to-surface missiles. Finally, cthe chreat of
attack to the U.5. iteelf from Soviet ballistic
missgile submarines is real enocugh but no decision
or commitment has been made to systematically
reduce this cthreat. Without some kind of
world-wide, 24-hour localized surveillance by
forces rteady to launch weapons instantaneously,
together with boost-and mid-phase intercept and
terminal ballistic defense systems, there is
licttle hope of reducing the threat of submarine
ballistic missile attack on the U.5. by ASW alone
to a point where damage to the U.5. could be
seriously reduced.

Where does that leave us?

l. U.5. submarines can psink merchantmen.
There are about 1,723 Soviet merchantmen,
about 600 puxiliary naval shipas, and an
additional number of Soviet lacrge Fishing
vessels.

2: U.5: submarines may ba able to deal with

some degree of success with Soviet men of
war; while the Soviets have the samne
potential.

3. U.5. submarioes have developed a highly
sophisticated ASW capability.

4, The D.5: needs weapons of appropriate
quality and sufficlent numberas.
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Today the U.S5. submarine foree and its
weapons are designed primarily for ASW. The
capability agalnst merchant and combatant ships is
accepted as & by-product.

The Mk-48 is the best ASW weapon design
to date and it has been continuously modernized.
ADCAF will be an improvement aimed at dealing with
the newer Sovier submarines. Boch are "optimized”
against cthe submarine; both may be used against
surface ships, althoogh ctheir sophistication is
not needed for that mission. The requirement for
anti-submarine use drives the cost and makes it
probably 2 to & times what a weapon deasigned for
anti-surface ship use would cost.

There is then the question of the numbers of
weapons! A short review of the Mavy's system of
producing the so-called non-nuclear ordnance
requiremsents (NNOR) is in order, for a better
understanding. The NHOR system is a quota system.
The target eet is defined and then a subsec is
arbitrarily allocated to each U.5. force. For
example, the 1,200 gome Soviet combatant shipa and
auxiliaries are arbictrarily allocated to U.S.
forces for actack and sinking; so many to subs, @o
many to aircraft (with bombs), so many to aircraft
(with missiles), B0 many to cruilsers, so many to
destroyers, etc. Then, theoretical reliability
figures are applied and the number; say, of
ME-48's is calculated accordingly. The falase
target problem is essentially ignored.

If that system had been used in the late
thirties, U.5. submarines would have hed available
for World War II only 2,000 to 3,000 torpedoas at
most and not the 15,000 it actually used. This
leads to the conclusion that not only are U.5.
present submarine wespons misfitted to cthe whole
target set io = systems sense, but aleo that the
method used to calculace stockpile requiresents is
woefully inadequate from & readiness point of
view, albeit practicel from a budgetary and
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programmatic viewpoint.

A comprehensive submarine weapon study is
needed; however some simple arithmetic can bound
the requirements. Table V shows approximacions as
te torpeds regquirements calculated for Etwo
assumptions regarding cthe percentage of enamy
ghips cthat U.5. subs w@ay have to attack. Again
false submarine tarcgets severely Iimpact the
requiresents.

Table V
Simple Arithmetic

For Merchantmen and Auxiliaries 303 10U
Ocean: A Minimum of 3-4:1 7,550 &, 800
Coastal: A Minimum of 2-3:1 1,000 6, 00U

For Combatants
A Hinimum of 4-5;1 600 1,500

!‘1:_: Subs

Positive Identificacion— 2-3:1 350 1,050
Considering False Targets 1,400 4,200

(ME4B"s needed)

In WWIL, 1173 Torpedoes were just plain lost;
940 in the 52 subs sunk and 233 in the bombing of
Cavite; but no account is taken of such possible
lopges.

Thus in 1984, as we look at the nextc 20
years, there appears to be a clear path for
improvesent in the strategy for stockpiling of
submarine weapons. Conceptually, a family of
submarine weapons is indicated.

Firat and foremost, there is a need® for a
weapon ——a torpede would do—— specifically
designed to sink surface ehips, particularly
merchantmen. It seems that such a weapon could be
produced in the quantities needed at a fractionm of
the cost of ADCAP. A practical goal 1is three to
five times the nuomber of surface shipe which
submarines could be expected to kill. = For
starters, if one assumed that sinking one-half of
the GSoviet serchant and combat force 18 a
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reasonable planning goal, we would meed a minloum
of about 6,000 such weapons; the upper bound of
such an inventory would be about 10,000 to 15,000
== which would take care of all Sovier merchant
and combatant Eleecs using the five-to—-one ratio.

Second, the ME-48 and ADCAP in the numbers
planmed could be reserved for wuse againsc
submarines and, to a lesser extent, warships.
There are about 600 to 700 such ships in che
Soviet Navy. A moderate nuaber of Harpoon/Cruise
Missiles could assist in the warship attack role.

Third, a simple weapon could be fielded for a
subzarine to protect itself from ASH fixed-wing
aircraft and helicopters. Several tests of this
type of weapon have been successfully conducted
gince World War 11 and there is no technical
ispediment to the deployment of a simple,
effective and inexpensive weapon system for cthis
PUTPOBE .

Fourcth, a modern mining capability would
round off the weapon arsenal for U.5. submarines,
Enough attention has not been paid to this
inexpensive wunlque and effective method of
conducting naval warfare,

Additional consideration should be given to
(1)a new mission and (2)a special heretofore
unavailable option for submarioe weapoary.

The new mission would involve submarine
participation in the outer air battle, one of the
difficult problems associated with U.5. surface
BYELEmE . The gecmetry associated with detection
and intercept of Soviet Backfire/Blackjack bombers
armed with air=to-surface missiles, on strike
missions against U.5. surface ships, is such that
U.5, warping time and reach of defensive weapons
is inadequate. A system should be thoroughly
examined whereby U.5. submarines in the forward
areas, on command, would act as lsunch platforms
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for surface-to-air missiles to predesignaced
spatial windows for subsequent control by some
external system (satellites, high flying airerafc)
to intercept Soviet bombers long before reaching
cheir launch positions.

Lastly, there is a new need, in the subsarine
family of weapons, for a disabling weapon. The
Falkland/Maldive action and the resulcant sinking
of the Argentine cruiser Belgrano, with Cthe
subgequent loss of about 300 personnel, has
highlighted at least the political need in special
clreumstances of a way to disable a ship, put ic
out of action and yet not result in needlesa loss
of life. For other rthan humane reasons, a
disabling attack would be of great wvalue. The
possible environmental dasage to friendly shores
and fisheries {e.g., in the MHediterranean or
Pergian Gulf)  ceaused by cthe sinking of
spupertankers might far outweigh cthe possible
military value of such sinkings. Furchermore, the
cption to disable doss not close the option to
sink.

Thesa six weapons, anti-surface, Mk 48/7ADCAP,
submarine self-defense againet sirerafc, mines,
outer-battle launch-and-forget and a disabling
weapon, developed and deployed in & systematic and
balanced way would ensure that a submarine force
is ready for wsodern warfare. The pgreatest
deficiency moreover is the anti merchant ship
WEA PO .

D.A. Paolucel

SUBMARINE ENGINES

Ag the submarine force plots a course to the
year 2000 and beyond, we should reflect on che
tactical, strategic, and design factors which bear
on the acrt of submarining. ADM Watkins, tha CHND,
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polnts out that new submarine weaponcy is opening
excicting pew roles. The TOMAHAWE crulse missile
extends submarine standoff anti-ship attack range
by a Eactor of four to five. A variation of this
weapon will provide the submarine with a powerful
land attack capability. Surprisingly, while we
gaek to expand the role of submarines, we have
glected to concede ¢€to tha Soviet Undon a
continuing three to one numerical advantage. This
dichotomy will place considerable pressure on
American tacticians, strategists, and designera to
provide the ways and means by which we may
preserve our edge in submarine warfare.

The qualicies of our submarines are closely
tied to their engines., This is not surprising,
since any craft that seeks to bresk away from the
surface of the earth ils dependent upon unique
engines. The lightweight gasoline engine was the
key to the first practical alrcraft. Gas turbine
and rocket engines now extend our abilicy to
operate above the surface of the earcth. While far
less spectacular than the pgasoline engine, the
glectriec storage battery provided the Eirst
practical means of operating below the surface
without access to the atmosphere. The early art
of submarining highlighted the conservaclon of
battery energy. The nuclear engine has largely
removed this energy constraint. We now analyze
the value of expending energy (speed) rather than
the value of conserving energy.

The energy revolution brought about by the
introduction of nuclear power deeply affects
submarine tactics, strategles, and design.
Understanding of these effects is Iimportant im
planning our future course. The discusslon which
follows will touch upon each of these toplcs.

Tactical Factors— The subsarine found ica
niche in naval warfare s an inexpensive means to
defeat the speed and firepower of surface ships.
Itse tactice are those of stealth; the subsarins
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seeks to remain undetected by 4its opponent.
Engine selection is critical. As the means of
detecting naval targets advance, preferred engine
characteristics change. Originslly, the submarine
remained submerged during daylight hours to avoid
detection by the human eye. Electriec propulsion
served this purpose well, but submarine batteries
required recharging. For many years, submarines
would surface at night and recharge batteries by
using diesel engines. The developsent and
application of radar reduced the security of
surface operations. Introduction of the snorkel
quickly followed. Although the modern non-nuclear
submarine has oot been defested Iin combat, Cthe
added operational degrees of freedom offered by
the nuclear engine have made nuclear propulsion
the focal point of U.5. submarine development.

Americans have been quick to put nuclear
engines to usa, This exploitation has included
increased speed, a8 found in our attack
submatines, and increased firepower, as
incorporated in our strategic submarines. We
intend to develap nuclear submarines which combine
both increased speed and firepower. This raises a
fascinating cactical dilenma: submarines
originally sarved as an inexpensive oeans of
defeating the speed and firepower of other naval
ships; will the submarine serve as an inexpensive
means of defeating the emerging speed and
firepower of submarines? Is a powerful sub=arine
tha best counter to the powerful submarine? Or,
has the powerful nuclear submarine created a niche
which remaine to be Eilled?

If submarines are to serve a8 the means to
defeat powerful naval opponents (submarines,
surface ships, and aireraft), they must continue
to practice atealth. It is well known that the
tactics of stealth in submarioe warfare now
emphasize one's ability to hear and avold being
heard. The quiet engine/hull combination is
important with respect to an ability to hear and
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an ability to avolid being heard. With
considerable attention to datail, nuclear
submarines have become progressively gquieter.
However, success in stealth is a relative mattec.

In the world of underseas weapon SysCems wWa
find two extremes, the mine and the auclear
submarine. The individual mine has no engine; ic
is the quietest weapon aystem. The nuclear
submarine, with its powerful engine, may be quiec,
but certainly not as quiet as a mine. Tha
well-designed, constructed, and opecated
non-nuclear submarine fits somewhere batween Che
nuclear submarine and the mine. It is of inceresc
to note that ADH Doenitz, Commander of the German
U boat service during World War II, recognized a
tactical similaricy between the non-nuclear
pubmarine and the mioe; he referred to the U boat
as the “intelligent mine”. If stealth is cthe
essential tactic in undersea warfare, the mine,
the “intelligent mime™; and the nuclear submarine
may all be key players. The niche that any of
these stealth options may Eill is dependent not
only upon tactical gqualities, but upon strategic
usefulness.

dtrategic Factors- S5Stractegies deal wich
where, when, and how power is to be used im
support of national objectives. In America,
strategies reflect the hardware preference of che
individual mervices. Over the yvears, we have seen
the emergence of a bomber strategy, a misslle
strategy, a battleship strategy, a carrier
strategy, and so on. The key to a strategy may be
found in its planning assumptions. For example,
we might aselect the following assumption made by
Dr. Rorman Friedman in ctestimony before the Senatce
Armed Services Committee: "future conflict is
likely to occur im unpredictable places, far from
home, and probably without nearby bases”. This
assumption creates a niche for the speed and
endurance of the nuclear engine, whether im
surface ships or submarines. Only such
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capabilities would allow us to respond to surprise
conflict in remote cormers of the world.

The foregoing planning assumption could be
revised along the following lines: "future
conflict will occur in predictable places, far
from home, and with nearby bases”. This second
agsumption conforms precisely toe the conditions
existing at the time Japan attacked the United
States in 194] and when Argentina attacked the
Falklands inm 1982. Both events were predictable,
since long periods of tension existed prior to the
attacks and neither che Americans nor the British

had committed sufficient wmilitary power to
discourage the attacks. This second planning
assumption does not argue for a specific hardware
preference. There could exist a role for the
gine, the intelligent mine, and the nuclear attack
submarioe.

If we are asked which came firsc, the
planning assumption or the hardware preference, it

is safe to assume the preference came first. This
American pattern of behavior makes it quite

difficult to introduce an Iinnovative product in
times of peace.

Design Factors— The naval designer seeks to
create useful naval products. The designer judges
product usefulness in terms of capabllities and

cost. A major portion of his task relates to the
process of balancing engines and armament— Cthe
more expensive the engione, the greater the
pressure placed on the capabilities to be achieved
by the engine and armament Eogether.

The submarine designer's task may be

illustrated by considering the three following
engine packages:

A. Battery,

B. Battery/Diesel,
C. Battery/Diesel/Nuclear.
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Hemember that every ouclear submarine carcies a
diesal and battery as backup power SOuTrcCe.

Of the three options, package A is least
costly. The designer, beginning with a battery,
realizes that the resulting product will have
limited wmobilicy and operating endurance. The
product, therefore, may be both specialized and
expendable, Combining a battery with a single
warhead, the designer may define a mine or a
limited range, quiet torpedo.

Package B is the medium cost option. Since
the diesel engine may be used to recharge the
batcery, the resulting product, & submarine, can
emphasize teusability. In this case, the armament
may be increased to permit mulciple attacks,
thereby balancing product capabilities against
investmeént cost. The desigoner, when working wich
the batcery/diesel package, need not be driven to
a multi-role deslign inm order to balance
capabilicies and cost.

Engine package C is the most powerful and the
most expensive option. The designer has found a
natural application of package € in the fleet
ballistic submarine (SSBH). The armament of
strategic ballistic missiles could be rcationally
expanded to balance the capabilities and cost of
the engines. The 55BH is the least expeodable,
most heavily armed ship ever designed.

In some non-strategic missions, there is a
practical 1imic ¢to the armaments which may
usefully be carried on & single submaripe. This
is particularly crue for & submarine which
gpecializes in anti-spubmerine warfare. In cthis
case, Cthe submarine attack capabilities are
limited by its ability to detect, classify, and
localize submarine targets. For a given
stata-of-the-art, there exists an effective upper
limit te the sensor and weapon package which may
be supported. Consequently, submarine designercs
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of ASW specialized submarines, whether using
engine package B or C, tended to back off on speed
and power in order to bring the engine into
balance with the armasent. The 55K and SSKN,
TULLIBEE, are examples of such specialists.

Greater speed and power is more easily
juscified within the context of a general purpose
submarine. When the ship and shore attack roles
are added to that of anti-submarine warfare, the
ceiling on useful armament losds is removed. The
submarine designer may select armament levels
including anti-ghip and land actack missiles which
can balance any engine package. The general
purpose attack submarine will tend to hecoms
larger and more powerful as one generation
succeeds another,

This survey of the submarine design factors
racaptures the submarine dilemma: The submarine,
through asdvancing engine technology, has evolved
from a David to & Goliath- are we to abandon all
interest in Davide to defeat Soviet Goliaths? The
answer to that gquestion will lie in the decisions
wi make about new engine research and development.
Our American enthusiasm for speed and power should
not cause us Eto exclude the development of more
modest engine packages; packages which say be
vgeful in future naval Davids.

Summary and Conclusions= The revolution which
resulted from the introduction of nuclear
propulsicon in attack submarines may have effects
on U.8: mnaval power Cthat are not commonly
recognized or discusaed. These effects include
the following:

Design- in our drive to Justify
higher submarine speed , the
designer 18 forced to balance the
increases in engine dinvestment
against lacger, maTE capable
arsaments. This pactecn will
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commit us to & numerically inferior

Eorce of powerful , sulci-role
submarines.

Tactics~ The submarine established
ics niche in maval warfare ag an
inexpensive means of defeating
powerful surface ships. With
nuclear engines, the  submarine
itaelf has becosme both powerful and
expensive. It has wvacated its
original niche.

Strategy- Strategic assumptions are
tlllﬂfl% to accept tha attributes
of cthe new, powerful attack
submarine; the strategic assumptionsa
which accomodated the pre—ouclear
pubmarine have bee abandoned. In
other words, Goliath has superceded
David.

Americans are quite properly advocates of
nuelear engines in submarines. The submarines of
World War 11 had great leverage in terms of
counterforce requirements. The powerful nuclear
submarine will increase this preassure,
Unfortunstely, the concept of submarine leverage
is a two-way street. If we concede to our
opponents & contipuing npumerical advantage of
three to one in submarines, it could prove that it
is we Americans whe have a leverage probles.
Should this be the case, there remains a niche for
an affordable, dedicated (not multi-trole) means of
stopping powerful Soviet subparines. Submarines
are most suited to this ctask., How well they
accomplish this task requires equsl consideration
of a cholce of weapons and a cholce of engines.
Above all, we must preserve the opportunity to
choose.

JaBaLa
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GO FOR IT...WITH DIGITAL

Recent upgrades in hardware within the
weaponsa systems of our submarines have been
achieved through scate of the art technology
replacements. Significant among these upgrades
has been a replacement of analeg systems with
digital. A major step of course was the
digicizing of che BQO-3 Sonar System followed by
the conversion of the MK 113 mod 10 analog fire
control system to MK 117 digitsl system. There
have also been major advances in digicizing of ESH
equipments throughout the HNavy which have
benefited the WLO-&, 6, and B ESH receiver/
analyzer systems. These are fully computerized
and semi=-sutomatic but laek advances into
alerochip techology. Submarine patellice
comsuinications have also beneficed from digital
advances ushered in by the Navy Fleet Satellite
system. But satellite communicactions suffer from
research and development lead time which keeps
application forever about 10 years behind system

deployment .

There are several reasons for chie
technological upgrading. Hoat significant is
real=time data computation and increased system
capacity. Additional advantages for digital vice
analog technology are greater reliability,
increased accuracy, ability to expand an installed
eystem for sultiplex operation, and the relative
eage of system upgrading and modification a8
future technelogical advances are made. For next
genaration 55N sonar and fire control systems,
microchip technology with increased
miniaturization and even more rapid eomputing
capability may show even BOLE slgnificant
advantages than those realized today.

Certainly, increased signal processing is a
major operational improvement which must be made
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if we are to flmprove system and placform
capablilicy.

If digical technology is so ideal for sonarc,
fire control and ESM, why not use 1t more in
Communications and Command and Control? The race
of introduction of digital technology into all
facets of submarine electronice has not been
uniform, probably for several reasons. Submarine
gonar, fire control and ESH equipments have
generally developed as unique submarine systems
without universal applications elsevhere in the
Havy. Most HNavy-wide Communication and Command
and Control egquipment has beaen developed with
multiple platforms in mind. They were Cthus
treated dlffnrﬁntly in conceptual stages. This,
of course, does not explain why digical technoleogy
is not used now, it merely describes why its use
has been neglected uncil now. Morevowver, mosC
electronics engineers are quite familiar wich
analog techoology; it's what chey learned in
gchool and what they are comfortable with when
called on to design new sysCems.

Ate there other sdvantages of digital
technology which make it am even better candidace
for future systeme -— which have not yest been
capitalized upon?

Several ideas come to mind which have immense
potential to improve other submarine syscems:

o The use of separactely sensad "nolse
monitoring™ or nolse measuring eircuics, where
this daca is subtracted from a signal plus noise
elreculit, holds great promise for receiving weak
pignals that are wmasked by electromagoecic
intecferanca. These nolse seasuring circuits
involva complex calculations chat only digical
technology is capable of handling io a real-time
environment.

o Once digitized, signals can be stored in
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shifc registers and simultanecusly processed -—
the processing outputs applied to the (scored)
data from which they were derived. This provides
truly “simulcanecus” response to changing signal
enviTonments. {In simple language, digitized
communications are wirtuslly onaffected by
atmospheric disturbances, have an increased
security in transmission, and can be received with
far greater speed and accuracy.)

o Extra functional components can be used
within & circult card, where certain devices have
a high failure rate but have built-in spares which
can be switched to when a component fails. This
can greatly increase reliability = resulting in a
"no fall during lifetime”™ capabllicty within a
eystem.

© Increased resistance to heat, vibration
and power aupply fallures is also essential for
lifecime teliabilicy.

Digital cechnology appeats amenable to
building a new systea (with proper inirial design)
in such a way that future technology advances can
later be made by card or module change—ocut Eo the
game equipment -- or by software changes within
the exiscing equipment. It has already become
apparent that much of the cost involved in a
future system is its integration cost within Lics
platform. Ioproved design, using digical system
engineering, can however result in evolutionary
upgrades at significantly less cost than for
wholesale replacements.

What does all cthis mean in the world of
submarine systemsa?

Firsc, we need co look closely ac all
submarine electronic systems for next generation
equipment and accively welgh the pros and cons of
digical in each equipment. Certainly,
communications equipsent with the added
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requirement for cryptographic coverage should be
idencified Eor digical switchover. The
capabilities and capacities of most ESH equipsent
would also be greatly Improved with upgraded
digictal technology.

Next generation equipment needs to: be more
responsgive to technology advances; more reliable
in operation; and demonstrete greater speed and
capacity. Digital technology say well be che way
to get there.

EADM. W.D. Smith

SLIFPERY SKINS FOR SPEEDIER SUBS

Thae Soviecs have the fascest subs in the
world. Very possibly they have already begun to
exploit new and sometimes bizarre ways of coaxing
extra speed out of submarines by reducing the
Bkin=drag of their submarine hulls. Such
techniquas are aleo being sought by the U.5. Hawvy
through U.5. universities,; and industrial and Havy
regearch laboratories. Examples of such methods
of drag rtedoction: hulls that pump out a
sucus=like secretion or release eloude of
microscopic bubbles; hulls that are heated from
Btem to stern; hulls covered with fine grooves;
even hulls with soft skins that subtly change
hape -— a trick some scientists chink dolphine
may have developed. The object of the latest
research is to reduce skin—-drag turbulence, a
factor that contributes nearly half of che overall
drag a submarine's eogines wmust overcome in
driving the vessel forward.

As Hichael Beischman of the Office of Hawval
Research explaine it, #kin drag resulcs from cinoy
turbulent eddies chat swirl chaotically within a
"boundary layer™ of water, only a fractiom of an
inch chick, as it moves along a hull. Ordinacily,
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a boundary layer of water {or ailr, in the case of
airplanes) is invisible — but it is real encugh
to pose some of the thorniest probleas in physics.
In explaining the behavior of boundary layers,
scientists say that the molecules of a fluid that
come into direct contact with a moving solid
surface tend to adhere to it and get pulled along
at nearly the same speed as chat of the moving
sucrface. These molecules drag along neighboring
molecules, but farther away from the skin the pull
on the fluid is less, so it moves more slowly. At
the outer edge of cthe boundary layer, fluid
molecules are traveling at less than one per cent
of the speed of the molecules touching the solid
surface. Although layers of fluid at different
depths may slip smoothly past each other in what
is called laminar flow, they may also get tangled
up, creating turbulently swirling eddies.

The behavior of turbulence in boundacy layers
remaing one of the great mysteries of sclence.
Turbulence is made up of an infinite oumber of
random microscopic events that are unpredictable
by their very nature. Within this chaos, however,
eddies coalesce into drag=-producing burscte that
gseem to erupt at falrly regular intecvals, like
the thythmic Elickers of a candle flame in srill
alr. Why and how does this semblance of order
arise spontaneously from a disordered system?

Despite scienciste’ bafflement &t Che
theoretical aspects of turbulence, Cthey have
discovered new ways to reduce or even prevent it
in the boundary layer.

In 1975, Soviet sclenctists began publishing
reports of experiments in which they claimed to
have achieved drag reductions of nearly 90 percent
by pusping ordinary air through a porous plate.
Some of the current American work is based on the
Soviet reports.

A submarine equipped to use micro-bubbles
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would have & double bhull, the outer Layer
congisting of porous metal or some gimilar
material, with compressed air becween the two hull
layers. Since the air supply aboard & submarine
iz limited, and since all gases seam to work
equally well, the bubbles might conceivably
consist of sceam generated as a by-product of the
propulsion systenm.

Bubbles rise;, of course, and 1f they were
expelled from the upper surfaces of a submerged
boat they might rise sbowe the thin boundary layer
whieére they reduce skin-friction drag. But at even
moderately high speeds, the bubbles seem to remain
in the boundary layer long enocugh to do their job.

Why does it work? HNo one knows for sure,
but, says Reischman, who supervises some of the
Havy's research contracts, “when the air bubbles
get in smong the little turbulent eddiea in the
boundary layer, I believe that those eddiess get
kind of confused and forget what they're trying to
do. The natural process of turbulence generation
is sort of interrupted by the air in the fluid.”

Another spproach that has excited sclentists
involves che Iinjeccion of ligquid polymers into the
boundary-layer flow. Since the dawn of history,
gailors have recognized that slippery hulls slide
through water better than ordicary ones. (Ancient
Phoenician efforts may have included the
applicacion of animal ctallow co wooden hulls.)
But the small drag reduction afforded by simple
lubricants is more than off-set by the fact that
they are gquickly washed away, especially in sea
water. A better technique seems to have been
developed by £ish, which have skins that secrete
mucus continuoualy. Scientists have long surmised
that mucus secretion helps fish svim faster with
less effort.

The theory led to seacches for an artificial
subetance with some of the characteristics of
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natural mucus:, In the 19708, researchers in
several countries {(including the Soviet Union and
Great Britain) hit upon the family of long-chain,
carbon-based molecules called polymers, which are
also the basis of plastics. One of chese,
polyethylene oxide, can be dispersed in water to
produce a liquid almest indistinguishable from
water axcept fer 1ts slightly slimy feel.
Polyethylene oxide ig now the object of intense
scrutiny by the Heawvy. Sclentists found chat when
avan a8 litcle as 150 parts of polyethylene oxide
per million parte of water 1s injected into a
pipeline, the drag of the pipe wall on the tluid
pasaing Cthrough i1t drops drematically, so that
fluids can be pumped faster with less work.

Could polymer ejection from a ship's hull
into the surrounding water also reduce drag? In
the =id-70's, the Soviets Ctock the lead,
publishing & serles of papers claiming success.
Results of the U.5. NHavy's latest series of cests
are gecret, but the sclentists involved say they
are extresely encouraging. Omne of them speculates
that some Alfa-class submarines == the Fastest in
the BSoviet fleet -— may already be equirting
polymers from cheir skins.

In practice, & submarine would probably eject
polymers chrough a ring of slots around its hull
neat its nose, right at the spot where a turbulent
boundary layer normally forms. The liguid would
flow back along the entire length, perhaps
reinforced by additional rings of slots Earther
back. Gersld Lauchle, the polymer project leader
at Penn State, says drag reductions of up to 35
percent have been achieved for the flow of Eluid
through pipes.

One obvious disadvantage: submarines don't
have much room to spare for storing polymers.
ONR's Reischmsn mnotes, however, that polymer
ejection need not be continuous, and that it could
be used for emergency bursts of speed. Why
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polymers reduce drag remains a puszzle, but so=e
speculate that the long wsolecular chains may
somehow interfere with the tiny fleid eddies chat
combine inkto drag-producing bursts.

While some scientists develop microbubble and
polymer injection, which suppress turbulent bursce
in the boundary layer, others are working on ways
to pravent Cche onset of turbulence alcogether.
fne promising method involves sucking fluid out of
the boundacy layer while it is still
non~turbulent, orf laminar, =0 a8 ©Co delay
turbulence until the boundary layer passes the end
of the hull., MASA's approach for airplanes, has
been to drill microscopic holes near the leading
edges of flylog surfaces and bleed air out of the
boundary laver through them. The air passes under
the skin of the plane and exits at the tail. The
Kavy 18 working on a comparable idea for
submarines.

S5till amother approach involves heating the
entire surface of the hull to about 70 degrees
Fahrenheit warmer than the surrounding surface.
The heacting changes the rate at which the
viscoslity of the water varies with the distcance
from the hull, and this produces a smooth laminar
flow in the boundary layer. Hull heating would be
fearible only for a wvessel with energy to spare,
but the nuclear power plants used by submarines
sust dump excess heat anyway — heat that could be
put Lo use.

Unfortunately, this technique doesn't work in
the field: The reason, according toe Mohaomed
Gad—el-Hak is that the ocean contains swarms of
semall organiems called plankton, and when chese
run into the laminar boundary layer of a wvesael
moving through the water, they trigger turbulence,
nullifying the beneficlal effect of hull heating.
It may seem scrange that such tiny objects could
60 greatly affect the drag of a big ship, but
Gad-el=Hak notes that even crushed insects do the
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same thing to airliners. 1Is there a sclution co
the plankton problem? Says one of the scientiscs
involved, "I can't even comment. The whole
subject is one of the most psensitive HNavy
BECTElG.

Scgientists and engineers, both naval and
aegronautical, have long regarded pnrfe::ly smooth
skinse as vital to drag reduction. Designers
demand joint—free surfaces, flush riveting, and
mirrorlike polishes for cheir aerodynamic and
hydrodynamic creations. But the latest research
has turned up surprises. In January, HASA's
Langley facility reported experiments showing
that, im fact, fine grooves extending along the
gurface of a moving skin seem to Teduce drag
better than perfecctly smooth finishes. Jerry
Hefner saya, it Eurpned out Cthat caertain
fast-gwimming sharks have small patches on their
gkin — dermal denticles, they're called — which
are covered with lictle cidges tunning along thelr
surfaces in the direction of the water flow."
Others have noted that the parallel grooves
covering part of a baleen whale's skin may alsoce
reduce skin drag, allowing the whale to swim
Easter with less work.

Langley's experiments have caught the Navy's
eye, and naval sclientisce are already hard at work
on the tiblet idea.

Another direction for reducing drag is being
pursued by Alfred Buckingham of the Lawrence
Livermore Laboratories. He has put to work a Cray
gsupercomputer to discern patterns in turbulence
that could help speed up America's submarine
Eleet. 1If, for example, a turbulent burst could
be predicted with even partial accuracy, the hull
skin under it might be made to change shape in
anticipation, pechaps canceling the burst's drag
effect. Buckinghsm believes cthat this might be
accomplished with a Fflexible, or “compliant™
coating — one that would form little dimples just

a7



ahead of the approaching bursts. (Buckingham and
others speculate that the dolphin's skin may do
something like thie.) He has suggested chat such
8 coating on a submarina's hull sight have a
fairly stiff outer mesbrane, backed by some

supporting structure and Eilled with a gooey
fluid.

The Mavy likes the idea enough that 1t has
spent the past several years testing a variety of
compliant coacings. None of them have worked so
far. The main problem seems to be a lack of
theoretical understanding of turbulence.

To those who contend that no teal progress
in skin=drag reduction can be achieved until the
mathematical underpinnings are unraveled,
Gad—el-Hak of Flow Research, replies, “True
academicians would sy that theorecical
understanding must precede practical results, but
if that were strictly true, the anclent Egyptians
could never have built the pyramids.™ There's a
theoretical approach and an engineering approach,
and the truth falls somevwhere in between.

“Anyway, 1 think we're going to see some
preccy East submarines.”

This article i{s condensed and reprinted by
permission of Discover magazine: [j Malcolee
Browne, Discover, April 1984, Time, Inc.

THE ANTISHIF TORPEDO

The big warships being builc by the Soviets
indicate an Iintent to contest control of those
seas vical to U.5. interests. The Soviet Havy can
ne longer be conaidered a sea denisl one. It
ghould now be recognized as having a fleet vhich
can move out into the major sea lanes of the world



and temporarily wrest conctrol of vital sea areas
from the navies of the West— and use cthem for
Sovier benafic.

Wicth this thrust, a Soviet surface Fleet of
250 big warships, 600 auxilisries and 1700
merchant ships become certain targets, if a major
war at sea is generated. That places a need for a
large number of antiship torpedoes for submarine
use. The stockpile of MK 48 torpedoecs is far too
small to permit their being wasted on most surtface
ships. Horeover, to use the very costly, highly
complex MK 48 for o relacively simple firing
gituation =-such as is presented by a surface
ghip=—— is certeinly not & cost effective way to
conduct a war at sea. An antiship torpede of far
simpler design at a Eraction of the cost— and
wore tactically celiable than the HK 48, is thus
indicaced, Remember that the Bricish submarine
Conquerer's skipper-—— with Tigerfish torpedoes
aboard (like the Mk 48, grossly overpriced and
overdesigned for the job)— preferred to use the
simpler, MK VILII ctorpede to sink the Argentine
cruiser Belgrano. He realized that in war, his
Tigerfish ASW torpedo was mot the best weapen for
this surface ship. Other possible targets, those
of particularly high speed, like SES, hydrofoils
or wing-in-ground warships would also be
inappropriate targets to shoot at, and ctheir
destruction should be relegated to missiles.
Thus, an antiship torpedo need not be designed for
all surface ctargec sltuacions. To do so, would
probably make the cost of the antiship torpedo
prohibitive.

In considering a nev antiship torpedo, two
things should be remembered, historically. In the
gescation of the MK 48 torpedo—— im the &0's—— it
waeé planned to be & surface ship's ASW weapon. It
wasg not planned to be a submarine ASW weapon!
That was a fall out. HNor was it considered as an
antiship weapon. The Soviet surface fleet in the
60's presented no great cthreat to U.5. ships on
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the broad oceans of the world, hence there seemed
liccle need for an anciship corpedo. But U.5.
surface ships badly needed a replacement For the
ME &4 ctorpedo to meet the rapidly growing threac
of the Soviet's submarine force, So the MK 48 was
designed by U.8. surface ASW people Cto be
basically wused from surface ships against
subzarines— not for submarines against
submarines. Since surface ships were noisy, their
antisaubmarine attacks were overt. The MK 48 was
thus more importantly a fast torpedo, even 1if
noisy. Because of its aspeed, 4t could
successfully close and hic even alerted subs under
sucrface ship attack. Therein lies the genesis of
the HK 48's anti-surface ship problems which stem
from the jury-rigged wire guidance system, the
precccupation with giving it even higher speeds
regardless of the additional noise generated, and
its badly impaired passive capabilicty at its high
operating speed.

It would thus appear thact a new antiship
torpedo might avold the pitfalls of faulty past
torpade philosophy. That 1s, some baslc
principles inherent to a good submarine antiship
torpedo need not be vioclated in the name of
econosy, duslity of purpose, need to use new R&D,
immediacy, incompatability with weapon loading,
etc,=— all the excuses mustered to juatify a less
chan optimum weapon.

Some of the principles behind good antiship
torpedoas are herein addressed. Some are not
obvious to non weapon—oriented planners-— who alse
gee little chance that such a weapon would be used
in war in "our time."™ But to the submariner who
feels he is likely to have to eémploy a new
antiship torpedo against a resolute and competent
enemy, #such principles should have meaning and

UCgency .

This weapon wust be designed primarily to be
used in war. A8 such, it should not specifically
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be designed Ffor exercise shots for peacetime
training. It should pacticularly be designed [or
expendable use In conflict. Large nuobers of
ship-targete call for antiship torpedo stockplles
of considerable size. Hence, the cost of the
antiship torpedo should be reasonably low. This
means that to adapt a warshot corpedo for exercise
use may be too costly a matter. Special exercise
torpedoes which simulate the wacrshot may be the
practical solution. (To use a HK 48 as an
exercise antiship ctraining weapon— with its
possibility of being lest—— inhibits the exercise
situation and reduces the training achieved.)

A& mew antiship torpedo must similarly be
designed for the environment expected in war.
This implies both che geographical and tactical
environment in which the tocpedo will be uwsed. On
the one hand, lessong f[rom World War Il would
indicate that the blue waters of the ocean are not
used exclusively by surface ships:. In fact,
shallow waters were wuwsed by surface ships—-
particularly merchantmen-— to reduce Ccthe eneay
tubmarine threat posed. In shallow waters,
today's suboarines should be less of a threat due
to their greatly reduced passive detectlon
capabllities against surface ships— lacking
convargence zones, little or no reliable bottom
bounce paths, and reduced direct=path
detectability due to frequently high sea noises.
(In the Falklands War the high biologic noises and
the shallow sea areas out beyond the Islands
markedly reduced the British nuclear submarines'
detection capability.) On the other hand, World
War II experience showed that torpedo attack on
surface shipe usually resulted in their iniciating
some countermeasures. On sighting the wake of a
torpedo, a merchant ship frequently tooted a
two-blast whistle signal meaning "1 am being
attacked to port,” or a one-blast signal meaning
"to starboard". This greatly localized the area
from which the ctorpedoes were Jlaunched and
generated rapld counter actions by other ships in
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the group. Kolsemakers were dropped off ships
{usually depth chacges), courses were altered, and
ASW escorts whether surface or air, hurried to the
general locale of the submarine. 1f a warship was
put under attack, the WW Il steam corpedoes used
produced such solid noise spokes on the enemy's
gonar scopes as to result in & framciec broadcasc,
"Incoming torpedoes on bearing = True.”™ This was
transmitted over a primary tactical eircuit te all
ASH units inm company. Then, an ASW aircraft would
sometimes wWing {ts way over the attacking
Bubmarine and drop & bomb nearby. Surface ship
"foxers” were often activated, False bubble
targets were put in the water, active sSonars were
keyed to create additional noise in the ocean.
{0One thing that can be counted on today is that if
an incoming Ctorpedo is detected by a Soviet
warship, the warship will, as one possible
exampla, launch a massive decoy bubble-target
astern and then swing away to escape the acttacking
tocpado. This puts the false target between the
warship and the torpedo, while an ejected nolse
maker would drown out the warship's screw noises
preventing passive acquisitionm by the U.5.
torpedo.) A detected corpedo gets tactical
response from a compecent enemyl

Thus, an antiship torpedo should be wakeless.
Its necessarily shallow use in shallow watecs
prevent a wake-making torpedo from being run deep
to mask Lts bubbles., Torpedo wakes cause accurate
and timely countermeasures as well as providing a
good localizing of che firing submarine.

Similarly, a torpedo should be guiet and
govert in its leunch and in its attack. A torpedo
1s a slow weapon which allows a possible defensive
response measuced in minutes rather than a few
seconds-— as with the mach-speed homing weapons of
today . Even at 60 knots, it takes [ive minuwtaes
for a torpedo to close a target from 10,000 yards.
A target has more than enough time to activate an
effective bag of countermsasures. Surprise is che
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esgence of successful pubmarine atcack with
torpedoes. A nolsy torpedo only compromises this
essential element for success. Strangely,
gubmariners today seem satisfied with Cctorpedoes
which tend to alert their targets early in an
attack. Yet, their nuclear submarines which shoot
torpedoes combine a high degree of wmobilicy with
great stealth. Understandably, nolsy torpedoes
require high speed in any firings, to chase down
én evading target, because 1t was gquickly alerted.
But no significant peoalties accrue in peacecime
as a result of using a torpedo which is lacking in
the element of surprise. In wartime, however, a
noisy torpedo is likely te cause trouble on all
slidesa and even overhead while targets will use
countermessures to prevent the torcpedo from
hitting. Such countermeasures are likely to be
too costly and in too short supply to be used in
peacetime exercises. Hence no experience as to
thelr effects is gained.

S0, importancly, a torpedo should be designed
without & wake and with little noise, in order to
minimize cha probability of its being countered.
It is not encugh to build counter—counterseAsures
into a torpedo. The enemy has too many options
for introducing new counters which might be
untecognized by a programsed torpedo.

The range of the antiship torpedo need not be
Ereat. The high mobility and covertness of
today's submarines makes possible a nearly optlimum
positioning for torpeda firing with a high element
of aurprisa. (The British nuclear submarine
Conqueror moved imto just such a position for the
firing of its old MK VIIIs against tha Balgrano
degpite her being escorted by two Argesntine
destroyers. Two DD's were, traditionally, a good
proteccive force for a single crulser—— uncil the
advent of tha nuclear submarine. Agalnst @Dore
efficieant ASW surface forces, however, greater
firing ranges than the 1000 yarde used by the
Conquetor, may be cequirted. But the ranges will
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still not be considerable.) With the expected
good airborne ocean surveillance systems in
oparation, the approximate positioning of high
valoe ships In groupings of ships should be
generally known well in advance of torpedo attack.
This wmakes for simplified, reliable submarine
tactice which wminimize the chances of being
detected while making an approach on a group of
targets. Use of torpedoes at well beyond 20,000
yards may seem attractive for the reduced risk
entailed. But the chances of hitting with a nolsy
weapon should be low, and the likelihood of
counter attack great. Crogs bearings taken on
torpedo nolse could lead the enesy back to the
submarine's firing position making very long range
shots even more hazardous. At canges of 40,000
yarda, for example, it would seem more practical
to use missiles against high value, well protected
warship targets.

The speed of a covert antiship torpedo nead
be no more tham about 10 knots more chan chat of
its potencial cargects. Wich this differencisl of
gpeed, a weapon attacking with & high slement of
surprise should close even those targets which are
defensively manusvering wildly at their highest
Bpeed. Again a wvery few ships may have
pufficiencly high speed to make a 10=knot
differantial impractical. But to design a torpedo
for this unigque sicuation would probably make che
antiship torpedo too coBtly.

The warhead of an antiship corpedo should be
a8 latge as is feasible within the constraints of
submarine torpedo tube use, the torpedo range
required, and its necessary speed.

Although the Conqueror could effectively use
a non—homing straight tunning torpedo in a war
situation, something better im the way of
Erajectory control of the torpedo and its abilicy
to home on & Ctarget seems Iindicated for cthe
torpedo of future years.
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It should be recognized that the fire control
solution for a surface carget will normally be far
more accurate than for a submarine tacrget. The
surface target makes far greater nolse and is more
likely to be locked into & pattern of oovement
which simplifies ics being cracked. Broad ocean
purveillance is aslso likely to reveal patterns of
ghip movements and patterns of ship formations.
Thus, & gquiet torpedoe's passive homing device
ghould readily acquire & surface ship's nolse both
because of its consistent loudness and because Che
corpedo is run at a depch where 1t searches only
in azimuth to decect the surface ship's noise.
Running the corpedo at a speed below cavitation of
its propellecs and skin reduces the need for am
active homing capability in the torpedo. With a
good fire control solutlon, a homing torpedo can
ba launched to intercept a carget with the passive
homing device keeping the torpedo on a course for
interception— but with & slight blas to insure
hicting forward of the screws. The active homing
capability should only be activated when the
passive homer 18 countermeasured=— which may
happen in the last few hundred yards of its
attack. Sioce active homing compromises Che
element of surprise, it should be only a fall-back
system of no more than & few hundred yarde in
range capability. Similarly, wire guidance is not
recommended for the antiship torpedo-- to keep
cost low. For chose tactical situstions where
wire guidance appears necessary—— and they should
be few— the MK 48 with wire guidance seems to be
a cost effective solution.

While still being consistent with the
principles involved in a good anciship torpedo,
the cost of such & torpedo can be held to only a
fraction of that for an ASW torpedo. This appaara
to be achievable within the framework of today's
torpedo technology. A &43~knot, non-cavitating,
battery driven, 21" torpedo, of 20,000 yvarde range
and with a 1000-pound warhead, with a greatly
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sioplified passive and active homing capability is
indicated. Such a weapon can be developed today
and should cost in the several hundred thousands
range rather than well over & million—— as
estimacted For today's highly complex ASW torpedo.

Keep it guiet, keep it wvakeless, keep it
simple as a warshot, and give it a big bang. Then
the submarine will have a weapon which can be
gkillfully vsed with reduced risk against the best
of enemy ASW oppositiom.

Phoanlx

THE BONEFISH IN WWII

At a dedication of the Bonefish Memorial
{(symbolized by a HK 14 rcorpedo) at Bangor,
Washington on 16 March 1984, Tom Hogan, Bonefish's
firsc akipper, summarized her war exploits. After
telling of the Bonefish cosmissioning he outlined
her short history:

"Beginning with a patrol im the South China
Sea in September and October of 1943, Bonmefish
sank 4 freighters, 2 transports, | tanker and a
gchooner., One of the freighters was a bonus — it
ran across two of the torpedo tracks intended for
a transport. We had & close shave with the
schooner in Hakassar Straic. She had new sails
and was really a besutiful boat. 1 thought she
was a coast watcher. So I put Bonefish off her
beam at about 150 yards, from where we peppered
the schooner's water-line with the 20 HM gun.
When we starced firing she stopped, let her sails
down, and 7 natives were visible up on deck. The
natives launched a boat, got in it, and moved off
avay from the schooner. Bonefish was then conned
alongside the schooner and started to send an
officer aboard to inspect her when the schooner
began sinking on an even keel, very slowly. Ar
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that time 39 Japanese soldiers came up from below
decks and jusped overboard. They would have
slaughtered anyone who had boarded her. When the
boat sank, we just went off and left the soldiers
in the water.

"On Bonefish's second patrol in the
Celebes/Bornec area, we sank 2 freighters and a
destroyer-type ascort, and demaged a minelayer by
gunfire, ©On cthis patrol cthere was Very poor
torpedo perforsance. On one night surface accack,
6 premature explosions were expecienced in a
10-fish attack.

"For the third patrel, Bonefish was again in
the South China Sea. By this time, January and
February 1944, the Japanese were fully aware of
the danger of  night sucface attack by
radar-equipped submarines. Where possible, they
would bring their coovoys inte  protected
anchorages overnight and proceed at sea during
daylight hours with surface and air escort. Cam
Ranh Bay, the former French Haval Base, was one
sueh eonvey anchorage in our area. So we gave it
our full attention and got some results in spite
of very rough seas.

“On this patrol we sank a very large tanker,
a medium freighter, and & schooner. We also got
two hits in & tremendous ship, a converted whale
factory with a raised deck plactform on which were
26 Zero-type alrcrafc. It was damaged alright but
Bopeflish was driven deep by e plane and a
destroyer for about an hour, When we came back to
periscope depth, it was not in sight. Later it
was Found that this outfit made ite way to a
reinforcement of Burma.

“Bonafish was in the Celebes area for the
fourth patrol. 5She sank 2 freighters, a tranmport,
a tanker and the DD Inazuma. It was during this
time that the Japanese were forced to send their
fleet to this area to be near their fuel supply
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for training @mnaval aviators. US Haval
Intelligence lost track of the Japanese Fleet
after cthey left Manila. U.5. Seventh Fleet subs
on patrol were then diverted te watch certain
areas which it was expected the enemy would use
for their carrier air training. We were told te
watch Tawi Tawi Bay, & former U.S5. Navy Flaet
anchorage near the HNortheast corner of Borneo im
the S5ulu Archipelago. Consequently, Bonefish
received orders to look into Tawl Tawi on [2 MHay
1944. As Bonefish began her night transit of
Sibutu Pepsage submerged— due to a full moom—— we
sighted and attacked a formationm of 3 tankers and
3 destroyers southbound. One tanker and one DD
were sunk and cthen the Japs chased Bonefish back
out the northern end of S5ibutue Fassage. Afcer
charging batteries, Bonefish was submerged at
daylight and sctarted south back through the Fass.
We sighted a patrol of Z DDe. Also, 2 planes were
slghted to the south of Bonefish-— apparencly
searching. Bonefish was taken to 150 fr. and kept
going, coming back to periscope depth every 30
minutes for periscope cbservations. At about 1130
when passing 100 fr. coming up for an observacion,
the sound man reporced many light, high-spead
screws and depth was held at 90 fr. Meanwhile
light, then heavier screws passed directly over
Bonefish headed south. Afcer the ahips had
passed, Bonefish was brought up for & look. There
they were—— what every submeriner dreams of-— the
whole enemy f[leet. But only one torpedo was left
onboard and it had been flooded so meny cimes chat
I didn't trust it. 5o Bonefish was caken morth
and that night a report was sent on what we had
geen. Headquarters ordered us to keep in contact
with the enezy and report daily. This we did for
12 days.

“Tawi Tawi Bay is & large bay about 10 miles
across and enclosed on the south by a coral reef.
The procedure established for each night was:
afcer charging bacteries to go in as close as
possible to the reef and beam the surface sesrch
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radar into the Bay and plot the positlions of the
enemy's surface craft on our chart. Then, after
daylight;, we would identify by sight what had been
plotted from the radar. The U.5. Fleat Mooring
Chart was used for that Bay. It had markings for
moorings used by the U.5: Fleet. To my surprise,
I found that the Japanese were also using those
game mooring positions. 5o it was very convenlent
for our intelligence report to refer te the chart,
reporting what was in each position. There were
gix carrlers which would anchor at night, with 2
or 3 of them out operating by daylight every day.

"At night Bonefish would be steamed south
about 20 miles to send & reconnalssance dispatch,
and charge bacteries. Then she'd return te her
hole south of the reef before daylight. The Eirst
night after sending a dispatch, she stayed more or
less in the same spot while charging batteriess.
After about an hour, a destroyer came out Lo
iovestigate, Bonefish was dived, and the DD
finally went back towards Tawli Tawi. [ got co
thinking they had probably pinpointed us by Hadio
Direction Finder. The next night Bonefieh was 15
miles pgouth and the batteries charged. Thea
reconnaissance dispactch was sent and Bonefish
waited right there. Sure enough, about an hour
later, along came the DD. Again Bonefish dove and
got away. 1 surely wished for some torpedoea.

“Later, we got word cto be clear of that area
on the 2&6th of May. The Harder was directed to
come in and relieve Bonefish. The Harder had been
life-guarding for a combined U.5. carrier air
strike against Surabaja, Java. She was fresh out
of port and had & full load of torpedoes. I sent
a dispatech to Sam Dealey and told him what
Bonefieh had been doing and added, "if wyou are
careful, yoa can get yourself a DD." Well, he
was, and he did. He got 5!

“This action, together with that of the
Puffer at the north end of S5ibutu Passage in
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ginking a destroyer and tanker loaded with plane
spare parts, led the Japanese Flest Commander Lo
leave Tawil Tawl early.

"1 left the Bonefish when we returned to
Perth. I was relisved by an old and good friend,
Commander Larry Edge.

“On Bonefish's 5th patrol, she was in the
game Brea as her 4th. Two small frelighters, a
large tanker, and 5 miscellansous small craft were
gunk while a second tanker was damaged.

“On her 6ch pacrol, during September and
October of 1944, two large tankers and one
freighter were sunk with 2 medium freighters
damaged . Afcer a cthorough owvecrhaul and
imstallation of wmouch new equipsent in San
Francisco, Bonefish made her 7th patrol in the
East China Sea. She had only one attack
opportunity and did no damage. However, she took
two Japanese priesccners from a downed eneay plane
and did some recconnalssance work off Korea.

“A part of the new equipment installed in San
Francisco was a piece of sonar equipment to be
used primarily for locating small objects—— mines.
In the apring of 1945 with wmore submaripes
avalilable for patrol and fewer targets, Admiral
Lockwood, Commander Submarines Pacific Fleet,
decided to have some submarines penetrate Che mine
Eields in Teushimas Strait and cover the heretofore
virgin territory of the Japanese GSea. Much
planning and training was done by the submarines
with this equipment, and nine boats in cthree
groups of three boats each were ordered in— in
June 1943,

"Bonefish, under Commander Edge, successfully

transited Tsushima S5traict om 5 June. Booefish
redezvoused with Tunny, the Pack Commander, on 18

June, and the sinking of one large transport and
one medium freighter was reported. Edge then
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requested permission to conduct & submerged
daylight patrol io Toyama Wan. Having recelved
peraission; he departed for Suzo Misaki. Bonefish
was never seen or heard from again.

"Japanese records of anti-submarine attacks
mentioned an attack on 1B June in Toyama Wan. A
great many depth charges were dropped and wood
chips and o©0il were observed to surface. This,
undoubtedly, was the attack which sank Bonefiah.

"It can be considered that Bonefish ias
seyabolic of the efforts of all unlcs of the
submarine force which had such a tremendous ispact
on the ocutcome of World War II. In dedicating
this MK 14 torpedo to the memory of Bonefish and
her crew, we recognize that she was but a part of
the combined efforts of all.”

Captain Tom Hogan

SUBHARINE SCHOOL OFFICER TRAINING

The Submarine School's Mission Statement has
been rephrased many times since the School was
founded in 1917, Presumably wmost versions,
however, resemble the 1984 mission:

=Prepare prospective submariners for submarine
duty.

~Prepare submariners for their next job.
-Prepare submarine crews for war (as the most
effective deterrent to prevent ic).

Over the years, officer training at Submarine
School has been dynamic to meet the changing
requirements of an evolutionary Force. As a
result, officer training for osubmarines ia
markedly different than most seniors experienced
a8 junior officers.

It ia useful to look at a brief history of
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Basic Officer Submarine Training before reviewing
what we teach our officers in formal school
trailning today.

Submarine Officers' Basic Course Histor

1959-73 6 month Basic Course taugﬁt to
officers prior ta ctheir initial
submarine Cour.
Course wag in two versions: “diegel”
and “SSBH". This was the only
formal course for submarine ocfficers
(dept. heads and balow).

1973-76 6 month “diesel” and SSBN curricula
continued for non-nuclear ctrained
accessions. A 5 week indoctrination
course wWas offered to nuclear
trained officers.

1977=-79 10 week Basic Course curriculum
taught to all officers. Diesel
curriculum dropped.
| week Officer Submarine Oriemcation
Courae offered to all non-nuclear
trained officers.

1980-83 Basic Course extended to 12 weeks to
accomodate the 2Z-week Navy-wide,
Leadership, Education and Management
Training (LMET) course. 1 week
Orientation course was offered as an
add-on for non-nuclear ctrained
officers.

Early 1984 Baaie Course extended to 14 weaks in
major COUuTse revision which
emphasized submarine fundasentals,
relative motion and "mental gye™. 1
week orlentation ecourse continued.

Late 1984 Basie Course shortenéd to 13 wesks
ap a result of the LMET curriculum
change (1 week in Basic Course and |
veek in Submarine OFficers' Advanced
Courae viece 2 weeks in the Bagie
Courde).
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In addition to the major course revisions
sumnarized above, thera have been a series of

changes== some subtle and some significant— in
the purpose of the Basic Course.

In the 508 and early 60s, officers who
attended basic submarine training were usually sea
experienced junior officers who had qualified as
00Ds and completed st least & division oEficer
tour. Usually these officers had made a carear
decision, were competent in shiphandling and
problems of relative motlon comprehension, and
could manipulate Haneuvering Boards (with grease
pencils and in their heads). Submarine School,
therefore, had a different purpose, not to mentiom
a different type of submariner to teach.
Qualification of prospective Diving Officers was

more important than preparing Officers of the
Deck.

Submarine School was then expected to prepace
young officers for the transicion to submarine
duty.

Today the challenges and the students are
completely different. Scill, the recently
approved 2 week extension of the Basic Course adds
mich wmaterial which to & great extent 1is a
modernization of the daily TDC and “think on your
ferc”™ exercises conducted Z0 years ago.

The Basiec Course for Officers

Today's Basic Course student starts an
officer's classroom day at 0730. Classes end at
1630 but some labs are conducted in the evening
because of acheduling demands on tactical training
davices. Homework assignments add one to threa
hours to the day.

A breakdown of the course, as taught in 1984,
follows:
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TORIC AREA CLASS & LAB HOURS
e SRS A T i
Ship Systems 29
Submetrged Ship Comtrol 50
00D /OPS /Hav il
Damage Control 17
Sensors |
Weapons 18
Fire Control Ly
IM/Qualicy Assur. 22
Mvigion Officar 17
Supply 10
Exama/Quizzes 30
Admin/Clearances 34
498

While a comparisiom with the 1970'a course
can be misleading, oldtimers will nonetheless be
interested in how much {(how little?) has changed
over the vears. Topices are listed in the
following table:

Basic Course Comparison In Scheduled Hours
(Class Plus Lab Hours)

08 B4
Tactical 152 Lak
Executive 143 111
OP5 (Comm, S5onac, Incel, ESM) 131 43
Weapons 80 18
Enginearing Bl hb
Admin Topicas 32 22
Supply 17 10
LMET 0 40
Electrical 15 0
Hilt!i;lnlﬂul ;g g;
Exams/Quizzes

Til T

24 wike. 13 wks.

Salty, grey—haired submariners who suspect

that life in general, and Submarine School in

particular, may not be nearly as demanding as it

was in the “old daya™ would be very satisfied with

the demanding tenor of the Besic Course and the

enthusiastic appetite of our prospective submarine
officers for knowledge and responsibility.
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Seven Basic Course classes convene each year.
A typical class size 1s 100 ocfficers, including
LDOs, Supply Officers, EDOs and 1120s. Today's
Basle Course objectives are to:
=he immediately ready to serve &5 a
Eunccioning:
=Fire Control  party ploteer/plot
evaluacor.
-MK Bl analyzer THATE™ operator.
=Division Dfficer.
=be ready to qualify as Diving Officer and
Contact coordinacor.
=be proficient in mental analysis using
thusb=rules to solve tactical problems in
LOS parametecs, range, Ekelund range, thres
minute rtule, reciprocals, doppler, and
periscope operations.
=have & basic understanding of submarine
safety, systems, weapons and sensorcs.
—possess & basic level of seamanship and
relative wmotion comprehension €0 support
Officer of the Deck qualificacions.
=feel & "member of the club.”

The Submarine Officers' Advanced Course

Although the Submarime Officers' Advanced
Coutse has been in existence for over 10 vyears,
only in the past year has the Force realized ics
objective of 100X attendance in the course by all
offlcers enroute to their department  head
assignments.

The Advanced Course has become increasingly
important and demanding over the years. It
provides ano opportunicty to tesch the officers our
corporate knowledge. It is a post-graduate course
in submarine warfare.

S5ince today's submarioers' initial
assignesents wmight give them experiences ranging
from a TRIDENT in new construction, to a 585 clasa
refueling overhaul, to a 616 class 55BN conducting
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deterrent patrols, or te a GBB class 55 on
extended operations, the Advanced Course becomes
an opportunity to even out (and share) the
knowledge gained by officers with such diverse
backgrounds.

The Advanced Course began as a 26 week course
in 1971l. Today it is being changed to 21 weeks.
Most of the changes in the Advanced Course have
been plecemeal rather than wholesale revisions.
The course has become more difficult as the School
has tried cto accomplish more objectives inm a
shorter time period.

The current Advanced Course objectives are:

=to dewvelop the ctactical expercise of each
student to the level of a skillled Fire
Control Coordinator at Battle Stations.

=to upgrade the student's knowledge of the
threat and improve his proficlency as
Officer of the Deck and shiphandler.

=to complement cthe ctechnical knowledge
actaioed im the inicial submarine tour and
prepara studancs for the mis S g eman
respongiblilicies of submarine department
heads .

=to develop the professional knowledge of
students ¢cto the level of a suobmarine
department head.

Eecent revisions to che Advanced Course
curriculum include added Arctic Warfara
training, additional emphasis on modern sonar
gystems employment, submarine sound quieting,
anti=-ship and land attack TOMAHAWK
employment, more practical mnavigation work
and daily mencal gym. The 2 week Leadership,
Education & Management course taught in the
Basic course is being revised mo that 1 week
is ctaught in the Basic Course [o prepare
officers for their division officer duties
and a second week of thies course is taught
during che Advanced Course. Thie second week
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course is being revised to take advantage of
the students' fleet experience.

In 1985 it is anticipated that analog
fire control system training will be deleted
from the Advanced Course and taught on a
stand-alone basis to officers assigned to
submarines so equipped. In 4ics place,
training on the Combat Control System (MK 117
FC5 modified for TOMAHAWE use) will be added.

Hine Advanced Course classes convens
gach year. This is up from four less than
two years ago. GClass size I8 20-30. The
1984 course breakdown is as follows:

TOPIC AREA CLASS & LAB HOURS
Adv, Tactica/Weapons Employment 195
ASNW 9
Havigation 93
EW & Intelligence B4.3
Operations 33.5
Adminiscration 18.5
Gound Silencing B
Sonar B0
Weapons B87.5
Fire Control 62.3
LMET 40
Exam 20
TOTAL 709.5

Bixty officers are involved in teaching the
Basic and Advanced Courses.
Captain W.P. Houley, USH

BOMBS VERSUS TORPEDOES

A 1975 arcticle encitled “"Forecasting inm
Milicary Affaics”, by Y.¥V. Chuyev and Y.B.
Hikhaylov, helps to explain why the Soviets make
thelr submarines the dominant offensive force of
the GSoviet Fleet, The systems analysis
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course is belng revised to take advantage of
the students' fleet experience.

In 1985 4t is anticipated that analog
fire control system training will be deleted
from cthe Advanced Course and taught on a
stand-alone basis to officers assigned to
submarines so equippad. In ite place,

training on the Combat Control System (MK 117
FCS modified for TUMAHAWK use) will be added.

Nine Advanced Course classes convene
gach year, This is up from four less cthan
two years ago. Class size is 10-30. The

1984 course breakdown is as follows:

TOPIC AREA CLASS E_IAB HOURS
Adv, Tactics/Weapons Employment 155
ASH 9
Havigation 83
EW & Intelligence b4.5
Cperations 33.5
Administration I4.5
Sound Silencing &
Sonar B0
Weapons 67.5
Fire Control b62.5
LMET 4
Exam 20
TOTAL 709.5

Sixty officers are involved in teaching the
Baaic and Advanced Coursas.
Captain W.P. Houley, USH

BOMBS VERSUS TORPEDDES

A 1975 article entitled “"Forecasting in
Wilitary Affairs®, by ¥.V. Chuyev and Y.B.
Hikhaylov, helps to explain why the Soviets make
their asubmarines the dominant offensive force of
the Soviet Fleet. The systems analysis
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invescigation wused by the ©two Soviet authors
arrives at a simple answer =- submarines use

torpedoes and torpedoes do the most damage to
surface ships.

The purpose of the referenced analysis was to
determine the effectiveness of damage inflicted on
British cruisers during World War 1I, as a result
of enemy naval gunfire, airecraft bombing attacks,
torpedos attacks, and mine explosions. From the
results, recommeéndations were derived for the most
affective system of cruilser defense. “In the
investigation, the effeactivenszss for the damage
was defined as the number of months needed to
repair and bring a cruiser back into service. The
maxioum loss was estimated ac Jb crulser—months,
i.e., the time required for the comstructicn of a
new cruiser in place of one that had been sunk.

The statistical data are given in the following
table”:

Wupnunudhﬁhﬁnduw!:

Type of damags rustained ooy Total
Cruisers sunk ... 00aauiqe 3 ¥ i i i
Crutsers damaged .. ....... 1B ] 9 % il
Tuﬂnmﬂﬂwﬂndunpu

oul of sctkos . : A & L M 126
Crudser-monihs Josi:

Az » resuli of sinking . .. 11 Ix &0 00 Emo

Ax a resull of demage . . i b &0 180 ]

p [ [ LA 140 410 o Lo ] 130

Peroeniage . ...ocueaues 1] k! [ 3 47 100
Lot erusser-months

sccounied for by cach case

of & craiser being pul cut of

. AT T & i 1] io

"An exasination of the data given in the
tabla shows that more Chan half of che erulser
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casualeies (out of the total number of cases of
crulsers sunk or damaged) were caused by aircraftc
bombing attacks. Therefore, at Eirst sighet it
seems Cthat the main problem was to improve the
ships' air defense systems. However, a more
detailed analysis shows that the number of
crulser-monthe lost when a cruiser was put owt of
action was highest as a result of torpedo attacks,
Bince the damage sustained in this case was three
times more serious than, for example, as a result
of bombing. Horeover, a study of the damage
resulting from bombing attacks shows that the
majority of crulsers sunk 1in this fashion
sustained damage below the waterline as a result
of the explosion of bombe dropped in the imsediate
vicinity of the ship.”

"Thus, wmore than half of the Iloat
crulser-months was due to underwater dazage of the
ghips' hulle. Therefore, it could be concluded
that the underwater part of new cruisers should
have better protection.”™

*This analysis was ctaken from Methods of
ODperations Research, by Fhilip H. Morse and George
E. Eimball, published im the U.S5. act Hew York, HIT
Press, 1951.

THE KAITEN MINI-SUB

The most formidable torpedos in any nation‘s
arsenal in World War II was the Japanese Type 93,
or Long Lance, as it was called becausa of its
extremely long range. This weapon could carry a
half ton warhead for 11 miles at 49 koota, or =&
fantascic 22 m@miles at 36 koots. It was
principally & cruiser and destroyer launched
weapon, but its range and speed were 8o great
American commanders fregquently actribucted the
source of a torpedo attack to an undecected
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submarine.

The Type 93 was developed by the Japanese in
compléte secreécy in an attempt to ocffset the
perceived Anglo-American advantage in capital ship
tonnage resulting from the 1922 Washington HNaval
Treaty. The Japanese were able to achleve the
great range and speed of che Type 93 by using pure
oxygen as the oxidant, rather than compressed air,
ag was the case with the standard Whicehead
torpedo design then in use in most navies. Other
navies had experimented with oxygen, but had given
up on it as being inherencly too unsafe after a
geries of disastrous explosions. The Japanese
persevered and ultimately mastered the techniques
of handling oxygen by meticulous attenclon to
design detalil, elimination of all sharp curves in
oxygen feed piping, purging to eliminate all oil
and grease from the oxygen system, and using
compressed alr ¢fo start the engine before
switchover to oxygen.

The Type 93 showed its effectiveness early in
the war at the battles of Java Sea, Sunda Strait
and Savo Island. At Tassafaronga in November
1942, a Japanese task force under Rear Adasiral
Tanaka sank the US5 Northampton and badly damaged
three other cruisers exclusively with Long Lance
torpedoes, Among Americanm and allied ships sunk
or badly damaged by the Type 93 were the crulsers

US55 Chicago, Vincennes, Houston, Salt Lake City
Horthampton, Boilse, Junllu, FnrtilﬁET_HiH ﬂrleann:

Pensacola, Minneapolis, Helena, Honolulu and 5t.
Louis; HMAS Canberra and Perth; HMNS Java and
ﬁ;ﬁﬁfiuri and HH5 Exeter, The swmaller subsmarine
version of Long Lance sank or finished off USS
Juneéau, Wasp, Yorktown and Indianapolis. Despite
these spuccesses, as the war continued the Imperial
Havy experienced irreplaceable losses of cruilsers
and destroyers from whieh to launch the Type 93,
and damsge to the Asericans consequently
decreased. In an effort to reverse this
misfortune, in 1944, the Japanese began to convert
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Type 93 torpedoes inte minlature submarines by
adding & pilot station and a double sized warhead.
The mini-sub would be carried by fleet submarinea
and be launched submerged close co the intended
target, thus correcting for the shortcomings of
earlier mini-sub models which had to be launched
on the surface far from the targec. The new
weapon was given the name kaiten, vhich means “sky
change”, and presumably was intended to convey a
sense of revolutionary change in the direction of
Japan's naval fortunes.

The kaiten was the brain child of a pair of
mini-sub pilots, Lieutenant (j.g.) Sekio Nishina
and Lieutenant Kiroshi Kurcki. They conceived che
idea in 1942 but were repeatedly put off and were
not given a go—ahead for another year, and than
not until they had submitted thelr proposal signed
with their own blood. 5till che Japanese Havy
Ministry dichered and didn't become serious about
deployment of kaiten until after the disaster of
the battle of Philippine Sea in June 1944,

The first deployment of kaiten was against
allied warships in Ulichi Acoll on the night of 19
Movember [944. The submarine I-47 launched Four
kaitens, led by Nishina carrying with him the
ashes of his comrade Kuroki, who had died im a
training accidant. Hishina penetrated the
anchorage and sank the fleet oiler Mississinewa in
8 blaze which lighted up the whole anchorage. The
other kalitens made no hits.

Unfortunately for the Japanese, che promising
beginning at Ulithi was the high poiot of kaiten
history. Besides MHississinewa, the only other
gerious damage to a U.5, ship by a kaiten was to
the destroyer Underhill which lost its bow and
later had to be sunk. Japanese submarines sortied
thirty times on kaiten missions, each carrying
four to eight kaitens on deck. Eighty kaitens
were launched, but a greater number had to be
back-hauled due to malfunction. Eight submarines
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were lost on kailten missions and ninety-six pilots
gave their lives in combat or training.

The Undersea Warfare Museum at Keyport
acquired a kaiten mini-sub last winter and is in
the process of restoring ic. This interescing
combination of torpedo and submarine should be an
lmportant reminder that Innovative advancement in
weapon technology is not the exclusive province of
the western world.

Reprinted from the MNaval Undersea Warface MHuseum
Foundation Mewsletter, HNusber 5; by special
permission of its editor, Ralph E. Enos.

A TORPEDO CALLED ALICE

You say, why call a torpedo "ALICE." As an
old Chief Torpedoman told me, “Son, torpedoes are
like women. Treat them with tender loving care
and they will run Hot, Straight and Mormal."”

Today, ALICE resides in the Torpedo Factory
Arts and Crafts Center on the Alexandria, Va.
watecfront. Her record book tells why this HE
14=3A #64220 torpedo is an appropriace tourist
attraction. Pay your homage, boys, to a fine
plece of machinery!

But, back to Alice's active duty career. Om
7 and 8 MHovember 1944 she passed the proof range
acceptance tests at Piloey Point, Maryland. Then
she was shipped out to the Pacific Fleet to
hopefully sink a Japanese carrier or batctleship,
sutographed with a “Sink 'em All" inscriptiom by
loyal workers in Alexandria. Alice served
honorably on bosrd submarines ENTEMEDOR, MENHADEN,
STICKLEBACK and GUITARRD and after the war was
shipped to Mare Island for a needed overhaul and
fionally to S5an Diego for storage 1o cthe ready
locker. Im 1959, Alice traveled to Yokosuka where

72



she remained in a “ready”™ USHN torpedeo Eacilicy
until 1965 when she finally was sent back to the
Sub Bage in Mew London for some ordalts and such.
Then followed honorable tours of duty on board SEA
ROBLN, CORPORAL, BECUMA, JALLAO, J.K. POLK, T.
ROOSEVELT and SAM HOUSTON from 1966 te 1977,
interspersed with visits to submarine tenders
CANOPUS, HOLLAND, SIMON LAKE, HUNLEY and MNEREUS.
Very little is recorded of Alice's performance as
a deterrent on board diesel and 55BN submarines.
She proudly carried her 960 pounds of HBX in a
wvarhead, but was never fired in anger.

You might say, that'"s enuf of Alice, but in
honor of her loog service, something should be
gald about her operating performance. Since Alice
was never fired as & warshot, we have a record of
her functioning as an exercise shot for which she
wag Fitted with an exercise head anod set to run
under the designacted target and then to surface
after the exercise runm to be picked up by the
firing submarine or recovery vessel. To be quite
candid, Alice racted abour & 3.3, which was not
bad, having first been fired in an exercise from
HENHADEN op 30 August 1951 off San Diego at a
destroyer escort tarcget. Alice ram, “HSNH".
Stickleback fired Alice in '52 on a wake Cest.
Then, upon return to NLon, she was fired twice in
1966 by SEA ROBIN-—vyes, both "HSN™. BECUNA shot
ber four times between 11l and 24 May 1966, 3 of
which were normal rtuos, but om 24 Hay, she ran
erratic for reasoms unknown (we men can appreciate
an occasional erratie rum...). But then, in June
1966, JALLAO fired her twice for normal rums.
Finally, she finished her tour of active duty,
happily, in the forward torpedo room racks of many
proud submarines until 1977 when she was retired
to the Haval Weapons Scation, Yorktown until her
resurrection for display in Alexandria.

Now, you see why I called her “"Alice®. She

was dedicaced, dependable, served a useful
purpose, didn't bhurt anyone and now has an
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honorable resting placae.
Capt. Carl Groneman

DISCUSSLION

ISSUES, CONFLICT, AND THE LEAGUE

Conflict im life is inevitable. The bad news
is that it can cause crigis. The good news is
that it can create opportunity. The key to
progress 1is conflict resclution. Unresolved
conflict inmn ioportant issves leads ¢€o hate,
discontent and no progress. Resolved conflict
leads to new and important directions and can
wagnify cooperation. Please notel Conflict and
its resolution will determine the course to future
goals; the level of cooperation will determine the
speed for getting there! 5o what for the Haval
Submarine Leagua??

Some important igsues surfaced at the recent
annual meeting of the Naval Submarine League (May
1, 1984), These included:

=the number of United States attack class
submarines has been set &t abour 100 since

the wearly fifcies. In wview of the
increasing abilicy of the attack boact to
contribute Lo our country's maritime

defense, is the number too low?

=the lavel of the R&D budget for submarine
warfare ia S7T00M per  year. This is
approximately xXI of the total Navy R&D
budget and ¥X of the DOD R&D budget. Given the
increasing number and type of Soviet subtmarines,
the konown committment of the Soviet submarine
force to an aggressive quieting program, the need
for U.5. submarine forces to become competent ac
rapid deployment of individual platforms in large
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scale group opérations in order to oppose similar
masE movements by Soviet naval forces, the need
for increased accutacy inm over—the=horizon actack,
the need Eor long tange detection and
classificaction in highly noise-cluttered areas,
and given the predicted collapse of the time
dimension in future sea warfare and the expansion
of the space dimensioo— i this budget encugh?

=are there enough weapons in the submarine
inventory to Eight a war of the typa

asgumed? Recent cactical exercises  have
indicated the iwmportance of firing Corpedo
gpreadsl The base of factual knowledge on
how many weapons it takes to 1inflict 1lethal
damage is weak. Maybe the stockpile should
be larger!

=is there too much “fresdom—of-speech”™ in the
Submarine FReview, the quarterly publication
of the HNaval Submarine League? Articles om
alternate power plant design (diesel, hybrid
fuel-cell, magneco~hydrodynamica) or on
inadequacies 1in operational readiness (need
for systematic training) may run counter to
words belng said by the official submarine
Navy to each other, and rather isportantly
to the Congress at budget Ccime. 50 che
question arises-—how canm the HNaval Submarine
League achieve ies fourth objective, "to
provide a forum wherein the viawa and
pecceptions of the wmembership can be focused
and examined” without hurting its thircd
objective— "to encourage matual
undecstanding and a8 close working
relationship betwaan American soclety and
those Unived Scates Government sagments
reaponeible for the acquisition and
enployment of submarines™7

To resolve the four issues above, and other

equally {imsportant issues which certainly exist,
one answer 1s not to ask the active duty officers,
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now on the line as submarine leaders, to coocperate
more fully with the League. HNo one who has heard
about the Benefactors briefings by the Admirals
White, Thunmas, and HcKee, or has attended Che
League meeting in which some of the above plus
Hoffman, Kauderer, Scott, Bacon and others have
epoken, can be anything but impressed by the
willingness and enthusiasm of these people to
support the League. Nor is the ansver to scifle
the style and content of the arciclea in the
Submarine Review organized and edited by Bill
Buhe. The magazine is as professional as can be
and has thoughts in it every bit as good as the
Maval Institute Proceedings or the Naval War
College Review.

To resolve the four issues above and others,
there is an answer which is-— to pariocdically do
g0 and publish the comsensus (i.e. the resclution
of the conflict) as a set of annual planks in the
Naval Submarine League Plactform. It would be a
sort of “sense-of-the-Leagus™ statement, Ffor
example, for the year 1985 and bevond.

Supmmarized, the following i& proposed on the
all important subject of ISSUES, COMFLICT and the
LEAGUE:

1. Acknowledge the absolute essentiality of
the past high level of cooperation given
by the active duty members of the League
to League objectives.

2. Ineist oo the continuing worth of the four
League objectives (awareness of need for a

strong submarine force, close working
relationship with U.8. governsent
segmente, greater copsunication, and a

forum for views).
3. Urge even wmore forum—-type membership

participation at League wmeetinge and in
articles for the Submserine Review.
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4, Annually publish a set of statements which
the majority of the League beliaves to ba
Erue. Supporting logie  =ust clearly ba
evident if others are ¢to take the views
geriously.

The Submarine Review and an ANNUAL PLANKS AND
FLATFORM should be seen clearly inm terms of cheir
differing contents. The BReview 1s the forum for
debate and beginning £focua. It represents Che
views of Individuals, but stated within the bounds
of EFact and logic. The ANNUAL statement would be
what the League as a whole thinks is iwmportant for
the coming vear or two or more, stated for example
in 1985,

Frank A. Andrews

SUBMARINE ORAL HISTORIES

The reader is reminded cthat recorded history
can mislead. This is not to deny that many
published sources are essentizlly accurate. On
the other hand how many of us in making reports
have not omitced happenings that seemed
historically unimportant or would have damaged
individuals?

Mony historically important militacy
incidents reaaln trothfully recorded only within
the memories of certain seniors. Thus, oral
hisctories can be important, although with age goes
a flawed memory of a recalled event. Despite
possible flaws, oral histories offer many
banafits:

=The relater is apt to be mwore frank chan he
was while in the service.

-MHore time becomes avallable for recollection,

congsegquent discussion and eventual
verification, and
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=The political aspect of what is related is
usually not current.

In my case, my oral history would include
some submarine related ictems which may be of
interest to this readership.

In 1937 I decided on trying for a submarine
career. This decision was made while on TAD ac
the Naval Academy. It was made at the dinner
table of the Superinctendent of the Academy, a
former Fleet Commander and past member of the
General Board. The Admiral scated chat aviacion,
while challenging and financially attractive,
would be a short-lived career because on reaching
40 one would be too old to fly. Submarines, on
the other hand, he said were an increasingly
innovative and challenging field. The new Fleet
Submarine, he assured me, would provide an
important advance screen for our battleship force.
Submarines would remain at periscope depth all day
making 3 knots-— conducting a periscope search for
the enemy. AL night the submarine would make 21
knots on the surface. This routine was possible
because the batcleship's speed would be 12 knots.
But 1 never had the opportunity te observe this
tole of the submarine.

Post WWII days were dull because there was no
obvious potential enemy. The Russian submarine
geengd to be the only threst but the U.5,
gubmarine had liccle ASW capability. An example
of the general attitude towards the importance of
gubmarines was that a submarine wae allowed only 2
weeks par gquarter of ite operating time for cype
craining. The rest of its operational time was
scheduled for "services.”

Imaginative tasks were sought. Anything.
One subsarine [or example was sent to the South

Pacific and ordered to conduct & submerged covert
photographic survelillance of the harbor of a small
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island. The C.0., a highly regarded WWIL skipper
but having lictle interest in his wm=mission,
canducted the periscope photography on  the
surface. When the filam was developed, the picture
showed the submarine's foc's'le and included a
view of the C.0. looking over the side up forward.
Another dreamed-up task had four submarines sent
to the Arctic to investigate the Iicecap. Upen
arrival they found that & strong souchern wind
kept the large ice chunks, which varied in size
from that of an automoblle to a small house,
packed solidly. On the submacrines' rceturn the
following day to take a more lengthy exploratocy
run beneath the icepack, the wind had reversed.
The ice floes were then widely scattered and were
too dangerous to penetrate at periscope depth. It
wag another unprofitable operation.

How then did ASW become an attack submarine's
primary migsion? Actually, only two factors were
considered. Flrst; the snorkelling submarine,
developed by Germany near the end of cthe war,
provided an easlly detected and classified
contact. Second, post-war inspection and crial of
the passive sonar system aboard the GCerman cruiser
Prince Eugen had disclosed a low-frequency arcay
of large transducers which provided a far betcer
passive detection capabilicty than previcusly known
and had given the Prince Eugen the capabllity to
dodge several enemy alr—launched torpedoes.

The blg question for me as an average
submariner was, "Why did our experts have te learn

this from the enemy? And not until afcter the
war?”

Later; & large array of low frequency
transducecs was wrapped arcund the conning tower
of the U.5.5: Flying Fish— a member of SUBDEVGRP
2 at Hew London. Tests and evaluations wera begun
and success resulted. Imsediacte steps were taken
to install similar sonar systems on the bows of
the newesat submarioes, Active sonar modes were
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included.

The 55K was bornm at that time. Immediacely,
ASW became the primary mission for the atcack
submarine.

Innovative tactics were incroduced. One,
which depended on SECUre underwater
comounications=— hopefully to be developed-- was
"egoordinated attack.” Two submarines were given a
pacrol area greater than twice the size of usual
areas for a eignal submarine to operate im. The
twa subs then conducted coordinated search across
probable enemy Ctracks. When one sub =ade a
detection the informaction was passed to the other
submarine. A barrier consiscing of che two attack
submarines was Chen established, oriented to a
true bearing line from the target. The barrier
line could be chenged as the attack situacion
developed. Uae of these tactics resulted in
greater effectiveness for each submarine .
Succesaful attack then depended wpon the submarine
targec's maneuvers and his snorkel cycle.
Unfortunately & covert communications capability
was never realired and coordinated attack tactics
ware dropped.

Another ASW tactic, highly popular with
COMSUBPAC, was the SS5K-AIR concept. Inicial
detection by an 55K ("the Killer Submarine”) io &
barrier of 55Ks, would frequently be At ranges Eoo
great to enable an attack to be made during the
target's snotrkeling peciod. Accordingly, a VP
alrcraft, assigned to a patrol area parallel to
the submarine area, would be contacted by radle
and given a true bearing and estimaced range to
targat from the deteccing sub. The VP
rendezvoused overhead with the submarine and then
proceeded to the contact, using the bearing and
range given. A sonobuoy search was conducted and
if successful, attack was simulated. This concept
geemed highly attractive when presented Ccto
interested seniorca. Consequently, COMSUBPAC's
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Training Officer, uncercain of Cthe concept,
managed to get several submarines to congerve
their type training time (only 2 weeks per quacter
in che mid-1950"'s). Then he scheduled a 10-day
exercise in the Hawaill area. Local shallow areas
were supposed to simulate the Kuril Island exits.
Submarine and adjacent VP patrol areas wera
designaced. Twa carget submarines Chen made
continuous ctransite chrough the SSK  area,
gimulating Soviet 55 in and out of cthe Okhotsk
Sea. Attack opportunicies were plentiful.
Unfortunacely, the resulcs were dismal. Hore
false ctargets were actacked than real Cargecs.
And the SS5SK-AIR concept was dropped in Cthe
Pacific. It was later picked up for a short cime
by the Atlanctic forces.

Submariners had worked hard ducing WWIL and
had learned a lot. There were some fallures. BSo
looking back there was a lot to be learned:

=Too much blind Eaicth had bean put in weapons

which didn't deserve such faicth-- due to

lack of realistic tests and evaluation.
~There was a lack of imagination with regard
to tactliece, e.g., mnight surface attack
tactics were developed plecemeal.

=There was A fallure to develop sensors cthat

had available technology, Basy low

Erequency passive sonars.

=There was an unrealistic appreclation of

demands on personnel, e.g., 3 section

watches on a continuous basis.

=There was an acceptance of Iinadequata

equlpments, e2.g8.; unreliable engines and air

compressors, inadegquate air condicioning
gyatens, etc. One wonders if such mistakes
have to be repeticious.

E.G. Schacht




LETTERS

gttt

TORPEDDES

=1 agrees with R.R.BR.F."'s article about
torpedoes in the Review. He is talking about a
gquiet electric propelled rorpede with a lictle
less speed. We have been paying far too great a
penalcy to get those last few knots.

As 83 suggestion: ©teo perform the missien
described (with the ctorpedo sending back
informacion on the target) a system is needed that
brings back such more acoustic information over
the communication link. Wire has a too limited
bandwidth but a glass fiber link opens up great
possibilicies and should be developed. All raw
acoustic information could be brought back and
processed on the submarine wusing cthe larger
submarine computer and giving cthe submarine a much
better picture of che tactical sicuwacion.

H-H-R-

SOVIET SUBMARINE TRENDS

SOVIET SUBMARINE TRENWNDS ia a provocative
piece of work. Thae idea of searching out the
differences between U.5. and Sovier trends and
then asking “why 1s this?", 1s an elegant
approach. It should provoke an analysia of the
dimensions of what the “threac”™ cruly is.

The two major differences in the direction of
trends ware Cthose types of propulsion and
fineness ratios. The other trends identified aeem
to ba in the same direction for both the U.5. and
the Soviets.

The quantitacive differences are of interesc,
buct they concern the “hows™ and not the “whys™.
It is the "why that determines strategy, not only
the sctrategy of operations, but also the stracegy
of weapon procurtement and design. And it is the
U.5. strategy of design that seems to be flawed.

B2



But 1t could be agked whether it is the
Soviet"'s strategy of design that is flawed. Or is
it ours? OFf course it could be that neither is
flawed in that each design strategy 1s best for
the intended operacional tactics and sCrategies.
And so the critical question is this= “What are
the strategies and ctactics which the Soviets are
designing ctheir submarines to perform™? They are
obviously different from those which we agsume in
the design of our submarines. Are they making
a migtake, or do they plan to use thelr submarines
in a way that ig different from che operations we
are preparing to counter?

FIE&L&

THE GENERAL BOARD

I found F.C. Lynch's article fascinating for
its contrasts between how the HNavy of 1937 did
business and our approach today. He stated Eiret:
"In cthe General Board approach it was determined
what the needs of the operational commander wera,
and then goals were set for technology.”

Lynch then stated: "Today it is first
determined what the technology has to offer, and
then scenarice are developed to make best use of
this technology.” I have to disagree with Lynch
on this point. Parhaps we wouldn't be as well off
relatively as we were im 1927 1f we lat new
technology drive ws to new scenarios, but we would
be better off than we are now. Because in truth
we are not lectting new technology influsnce our
cholce of scenarios. What we are in fact doiog is
letting old scenarios narrew our bureaucratic
vision of which new technologles we should be
trying to exploit, and how best to exploit them.
We are limiting ourselves to technologies that do
not threaten the old ways of doing business. This
leade to an inordinate concentracion on marginal
improvements, which has been given an appropriaste
name— “gold plating.”



Whatever faults the old General Board might
have had, it would appear that it secved us well
in designing the Navy that fought WW II. From
Lynch's description of the old General Board ic
seemps that the operational comsanders had much
mote clout with the Bureaus in Washington than
their successors do today.

Ho one likes to think seriously of a major
war,; certainly not & nuclear war. But we as
professional officers are paid to think seriously
about nuclear war, whether we want to or not.
Perhaps we need a new General Defense Board,
charged with thinking seriously about what we
would in truth need to have in the way of new
operational concepts, and new hardware to
implement those concepts, to be able to prevail at
gea, on land; in the alr, and in outer space
against the Soviet Union in a global nuclear war.
Such a Board might be composed of eminent senior
professionals, divorced from cthe modern day
Service "Buresus”, and empowered to advise the
Secretary of Defense on the merits of new
technology applied to new operational concepts for
carrylng out realistic war plans in the nuclear
age.

Captain Charles C. Pease, USH

THE SEMI-SUBMARINE

My thanks to Victor T. Boatwright for his kind
review of my Proceedings articla, "Sink thes Navyl”
I would like to clarify several pointe and respond
to his comments:

=First== tha artist's skecch 1ia che
Proceedings was not my concept. It does not show
the type of ship that I would want to see the Navy
build as a semi-submersible. My concept would not
have a bow typical of current destroyers. It
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would be more like a submarine, optimized for
subhsurface operations, but able to operate in
heavy seas on the surface. I would Efavor
Boatright's near-surface semi-submersible, hased
on SWATH technology. Such a design scems worthy
of Mavy R&D money for a proteotype. It would
greatly reduce observables above the waterline.
Ite small “sail™ ecould be  hardened and
"stealthed.” It would have the added advantage of
being propelled by fossil fuel, hence producible
in greater quanticlies.

=Second=-- I am more concerned with how we ate
failing to  exploic owur present submarine
technoelogy, than I am with cthe posaibilicies for
semi-subsersibles. Submarine tankers and dry
stores auxilisries, uweing che designs that General
Dynamice concelved to mowve North Slope oll under
the polar ice cap, and SAM ships—— perhaps using
derivatives of Trident— are the firsct order of
business .

Some first steps im adopting new cechnology
have been made. Our traditional way of doing
business with submarine torpede boats was improved
when nuclear propulsion was improved. A quantum
leap forward was made by producing the 55BN for a
mission that the Havy had not had before. But
gince Admirsl Burke had tha foresight, the drive,
and the bureauvecratic clout to push che Polaris
program to fruition, nothinmg has been done to
exploit U.5. technology with concoaitant
operational innovation. Marginal improvemants to
existing operational concepts have been the order
of the day.

One factor contributing to this reluctance to
embrace operational Innovaction has been che
exigtence of the Key West agreesents on roles and
missions. To attespt a serious assessment of oew
operational options available because of technical
change, would invite a critical review of
intraservice and interservice roles and missions,
an endeavor which none of the sarvices really
feels secure encugh to permit. Granted, there has
been some wmovement; the memorandum of agresment
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between the navy and air force on maritime roles
end missions is a step in che right direction.
But that agreement fis analogous Cto two channel
swimmars dipping their toes in cthe water.

Captain Charles C. Pease, USH

ARCTIC OPERATIONS

The interest being genecated In Arctie
gubmarine operations made me dig back into my
scrapbook for the news accounts of SubPac's first
big Arctic wventure. The Honolulu Advertiser of
June 25, 1946 says chat four submarines of the
Pacific fleer, "will invade the polar ice pack
next month as part of a program to prepare U.5.
Haval forces for possible operations across the
frozen top of the world™. The article also notes
chat "tha revolutinary expadition, ticled
"Opacation Iceberg'...will take place mainly in
the icejammed Chukchi Sea™... "The Trumpetfish and
Blackfin will leave Pearl Harbor in mid-July and
join tha Cusk and Diodon which leava the same date
from San Diego.”™ (The operation was commanded by
Comdr. L.P. Ramage, Com Sub Div 52)...The arcicle
#lso noted that a fifth submarine Becuna was
"already in che ice pack gathering advance data
for the 'iceberg flotilla.'™ Then another article
in The Advertiser of Aug. 23, 1946 tells of the
raturn of this "flotilla™ to FPearl Harbor after
their 9000-mile cruise. Comdr. Hamage is quoted
as saylng on his return "the crulse was very
routine, with no extresely cold weather, cha
lowest teaperature being 40 degrees.” He noted
that "we didn't contact any icebergs since there
are none in that area,” and that “"the ice was
three or four feet high-— about half way up the
sub.” Rear Admirsl McCann, COMSUBPAC astated:
"This exercise was merely to familiarize ourselves
with the northern srea, and to find out the
gffects on ships and men im Arctic waters.”

I would note that the diesel boats involved
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wvere not required to operate under the ice for any
extended period of time, but were used merely to
assess the operatione of such boats in ice-clogpged
waters in the sumertise.

L.F. Ramage

INDIAN OCEAN SINKINGS

Brooks Harral's review of “Axis Submarine
Successes” suggested that Japanese subsarines had
gome notable successes in WWII, particularly in
the Indian Ocean. In Mochitsura Hashimoto's book
“"Sunk', the author iocludes a box score of Allied
merchant ship losses te Japanese subs in the
Indian Ocean. This shows that B0 Allied wvessels
were sunk (a great sany in the Mozambique Channal)
with the loss of only two Japanese subsarines—-—
one at Penang by a British sub and onme in the
Haldives by destroyers. Also, as many as 25
different Japanese subs seem to have made war
patrols in the Indian Ocean during the War.

nl! I'Il

IN THE NEWS

=A torpedo tube launched wversion of the
Soviet S5N-X-21 land attack cruise missile is
expected to be in service inm 1984, asg ootaed im
Jane's Defense Review, Vol 4, Mo, 8, 1983, This
weapon " makes every Soviet submarine a potencial
strategic weapons carrier”. The arctiecle also
says, It is believed that the first Soviec
warships to be fitted to carry these missiles
(like Tomahawk) will be Yankee class vessels which
have been withdrawn from service as ballistic
missile submacines™. The weapons are “considered
to be armed solely with nuclear warheads, with a
yield in the 200 KT range™. Also, that "ica
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accuracy is considered to ba better than the 1-2
miles of the previcus generation of Soviet crulise
misgilag™.

=An AP wire note of 15 Hay noteées Chat cthe
current Jane's Defense Weekly shows a photo of the
new Sovier Oscar-class 14,000-ton, missile-firing
gubmarine with icts 24 tubes for 55-NH-19 anciship
misgiles, and “what naval speclalists believe is a
towed sonar system . The Oscar's missiles are
credited with a range of 83) miles, and it is
balieved “pose a significant chreat co HATO
convoys” .

-0n March 21, 1984, a Soviet nuclear—powered
Victor I class attack submarine collided with cthe
U.5: aircraft carrier Kitty Hawk in the Sea of
Japan. Although, the Kitty Hawk's task group had
purportedly held contact off and on with this
submarine for a considerable period of time, when
it surfaced under the Kitcy Hawk the carcier had
lost contact with the sub and the Soviet boat was
evidently umcertain as to Kicty Hawk's locacion.
The Sowiet sub steamed off under its own power
while the damage ¢to FKitty Hawk, at first
considersd to be slight, required docking repairs.

-An article in Defense Weekly, March 26,
1964, by Richard Barnard, cosments on the Kiccy
Hawk=Soviet sub collision and ASW condicions in
the Pacific. In comparing Paclfic ASW conditlons
vergus those of the Atlantic, the author notes
that in the Pacific "tracking Delta ILlIs" (Soviet
55BNs) has proven a far more onerous task. The
location of the subs is unknown for unacceptable
paciods of time, (due to the HNavy's lesser
gurvelllsnce capabilities in the Pacifie). "To
make macters worse™, the suthor says, "the Delta
I11 does not represent the eplctome of Soviet
quieting. The Oscar cruise missile sub and the
Victor III attack boat are far better”.

=The Indian Government has taken up an option
to buy four German Type 209 submarines from HDW
after ordering two more for delivery inm 1986.
(The 209 is the type of diesel electric submarine
used in the Falklands War by the Argentines.)
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-Aerospace Daily of 14 March 1984 tells of
unclagsified testimony given by KAde. John L.
Butts to the Congress. Butts is quoted as saying
that Soviet esphasis on under-the-ice gubmarine
operations seems to be aimed at "ensuring survival
of encugh S55BNs to conscicute a formidable
strategic rceserve” in war. "In thelr wview”
according to Butts, "the ice pack eliminaces two
threats=— air and surface attack.™ And they can
"make maximum use of the material obstacle
presented by acoustic conditions chere.™  Bucts
alsco reportedly sald that BSoviet shipbuilding
trends include a shifc in priocity from S55BMs Eo
large numbers of nuclear powered attack subs and

emphasis on larger subs=- that can carry more
weapons and operate away from thelr bases for
longer pericds”. Interestingly, Butte notes chat
"Doctrinal differences in readiness, lead tc the
regular deployment of & small percentage of Soviet
naval forces, about 13% away from their home
waters. To the Soviets it's more important to be
teady to go to sea cthan to be at sea.” (The
sudden and rapid deployment of 90 subs and about
200 Sovier ships in the massive fleet exercise
held in April would confirm this :lpahilitj.}
Butts Ffurther comsents, that Soviet readiness
philosophy emphasizes maintenance and in-area
training rather that extended at—sea operations.
And, that their iIo-ares training exercises
"feature weapon firings at very high rates”.
Additional subjects addressed were: a) A new
sub=launched ballistic missile, cthe S55-N-21 was
put into Elight testing in 1983, (A bigger missile
than the S85-K-20 of the Typhoon with bigger
warhead and greater range); b) The Soviet space
program "will assume an even more important role
in the navy's oCRAT surveillance and
over—the-horizon targeting efforte “as sube with
new, longer range missiles enter the Soviet
fleet™; ¢) The Soviets are believed to be “working
on two submarine-launched, surface-to—air missile
systems.” d) A Soviet, Extremely Low Freguence
(ELF) system for communicacions with submerged
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submarines "has been in development for some
cime”. (The U.S5. Navy's ELF gystem with a
transmitter in Wisconsin has been under test for
mANY Years.)

=5ea Pover magazine of Hay 1984 notes in
their First repeater column that the Soviets face
the same obsolescence problem for their warships
as that faced by the U.5. in the '60's and early
'70's. Whole classes of cruisers, destroyers and
gubmarines are reaching the end of cheir 20-30
year operational lives, it is noted. For example:
"Over B0X of diesel-powered attack submarines are
20 years old or ooT&.

=In a Sea Power Intecview with General
Vessey, Chalrman of the Joint Chiefs of Staffs,
Fenaral Vessey notes chat Seviet military spending
is ipcreasing, despite reports to the contrary,
but that the rate of increase seems to be slowing.
{The cost of Soviet submarine new construction
segms to be increasing year by year, while a slow
down in this increase iz less evident.)

=A Jack Anderson column in the Washington
Poat of 8 June 1984, says that "a CIA report notes
oné important use of trained dolphins is to attach
intelligence collection packages and other devices
to enemy Gubmarines.” (Ed. Note: The "other
devices” probably implies tatctle=tale markers for
keeping enemy submarines localized.) The column
aleo claimed that dolphinsg were used in cthe
Vietnam War to destroy enemy frogmen-— demolition
experts. And that 80 Horch Vietnamese were killed
by dolphins, acrmed with hypodernlic needles
attached te CO02 cartridges.

=The U.5.5. Minneapolis=Saint Paul (58N 708)

with Cossander Ralph Schlichter as OO0 was
commigaioned on 10 March 1984 at the Sub Base, New
London. Tha USS Salt Lake City (55H 716) and 27th
of the 688-class submarines, with Captain Richard
Itkin as CO, was commissioned on 12 May 1984 at
the Naval Station, Morfolk. The Hyman G. Rickover
(58N 709) is to be commissioned on 21 July 1984,

=An Environmental Impact Statement on the
disposal of defueled submarine reactor plants was
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released by the Mavy on 4 June 198B4. This EIS
idencifies land burial of the spent reactors at
Foderal waste disposal sites as the preferred
option over deep sea disposal.

~The U.5.5. Seadragon (55N 5B84) of 2850 tons
was decommissioned on 1lZ June at the Sub Base,
Pearl Harbor. The 24-year old submarime pioneered
the exploraction of the MNorch Pole region. Under
the Captaincy of Commander George 5teela, Jr., in
August of 1960 Seadragon made & first submerged
cransit of cthe Norchwest Passage. Seadragon
steamed wmore than 500,000 miles during her
2b~years of service and was refueled three times.

~The CHO, Adm, James D. Watkins, was cthe
principal speaker at the Submarine School, New
London, graduacion ceremonies on 30 March 1984,
Admiral Watkins concluded his remarks with the
thought that, A credible maritime scracegy of
peace through strength would be impossible without
our subsarine force.” Some 100 submarine cfficers
graduated from the basic and advanced courses at
the Submarine School.

=Ground was broken on 2B March at Groteon for
the US55 Nautilus Memorial and Submarine Force
Library and Museum, The Memorial 1s expected co
open to cthe public in 1986. Nautilus,
decommissioned at Mare Ieland im 1980, will be
teturned to Groton in 1985~ where she was built
at the Eleccric Boact Division of General Dynamics
in 1954, and homeported for the next 25 years.

=In April the Deep Submergence Vehicle Sea
Cliff (DSV 4) tested her new titanium hull to &
15,000-fooc depth. Her previous sceel hull was
replaced by a titanium one at the Naval Shipyard,
Vallejo. Her 20,000 foot operating depth
capability allows exploration of 98% of the
world's ocean floor.

-Trieste 1I (DSV 1), the Mavy's first deep
submersible was inactivated on 17 Hay. Im 1960,
Trieste went to & record setting depth of 35,800
feer in the Challenger Deep. At her inactivation,
Adm. Watkions che CNO pnoted in a dispateh that
“"During & 26 year career you (Trieste) have
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recovered millions of dollars worth of valuable
equipsent, earned several wunlt commendations,
performed hundreds of unique scientific studies
and ushered in a new era of subsarine ctechnology.”
-The Patrick Heary (55BN 599) was
decosmissioned on 23 May after 23 years of active
service. The Patrick Henry built at Electric Boat
Co, was the second "Skipjeck™ class nuclear
powered actack submarine to be converted to a
strategic ballistic missile submarine— an SSEN.
At her decommisslioning, Adm. Foley, CincPacFlt
noted: "That her wmissiles were never ficred inm
anger is ample evidence of the success of her
mission”, (deterrence of nuclear war).
=Your Editor attended the Memorial Day
gservice on 2B May at the Sub Base, Pearl Harbor.
In a stirring, nostalgic ceremony with Captain
George K. Stubbs, CO of the Sub Base as the
principal speaker, the submariners who were lost
on the 52 boate that went down during World War II
were “remembered” and "honored™. Before a wall
containipg lei-draped bronze plaques of each of
che 52 subs-— each plaque inscribed with the names
of cthe submaricers lost in action— and at che
foot of a white obelisk which clearly marks the
locacion of this Memorial, Captain Stubbs
concluded his remarks by saying, "We must refioe
the art of submarining to ensure our readiness Bo
that we will not add a gingle submarine plaque to
this memorial through not being ready for combat.™
A bell was tolled as the name of each lest
submarine was read.

Weicing for the Submarine Review is a labor of
love for the Subsarine Profession and the
Eubmarine Service. Howaver, the Board af
Directors approved tha awarding of three

honorariums for the past year for articles

published 4in the Review. The selection of
arcicles for this recognition was based on their
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contribution to the objectives of the Naval
Submarine League and to the profession of
submarining.

The distinguished articles selected for the
Eirst vear of the Submarine Review were: Hamlin
Caldwell's Arctic Submarine Warfare; Frank
Andrews', The E!.ruiu.l:inn uI SubDevGroup Two; and
Richard Laning's, Submarine Command in Transition
Lo War.

Also, a maximum of three distinguished
arcicles will be selected annually by a commitcee
from within cthe HAVAL SUBMARINE LEAGUE Symposium.
An honorarium of up to $400 may accompany each
selection. In general, opne article per year will
be selected to receive the maximum honorarium, and
the others a lesser amount.
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HAVAL SUBMARINE LEAGUE
FINAWCIAL REFORT
31, Mareh, 1984

ASSETS
Cash 536,678.57
Equipmant , 512,992,542
fixtures
Less Da= 1,215.09
= $11,777.33
548,455.90
LIABILITIES
Salary and
taxes payable 51,998.4]
Symposlium 2,489.93
1984 Fund
$4 488,34
FUND BALANCE
Baginning §11,296.15
balance
Change in
balance §32,671.41
$43,967.56
w -
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35-50 years old S400.00
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The Submarine Review 1s a quarterly publication
of the Submarine League. It is a forum for
discussion of submarine matters. Hot only are the
ideas of ita m@membars to be reflected in the
Review, but those of others as well, who are
intereated in submarines and asubmarlining.

Articles for this publication will be accepted
on  any subject closely related +to submarine
matters. Thelr length should be a maxisum of
about 2500 wordas. Tha content of articlea 1is aof
firat Aieportance in thelr selection fFor the
Review. Editing of articles for clarity may be
necessary, since ipportant ideas should be readily
undaratood by the readers of ‘tha Raviaw.
Initially there can be no payment for artiocles
submitted to the Review. But as mesbership in the
Submarine League expands, the Review will be
produced on a f[inancial basis that ahould allow
for apecial awards for outatanding articles when
printad.

Articles ashould be submitted to the Editor,
W.J. Ruhe, 1310 Macbeth Street, Melean, VA 22102.
Discusaion of ideas for articles are encouraged,
phone: T03-356-3503, after office houra.

Commenta on articles and brlef discusalon itema
are welcomed to make the Submarine HReview a
dynamice preflectlon of the League's ‘interest in
submarinea.

The success of this magazine is up to thoae
peraons who have such & dedicated interest in
submarines that they want to keap alive the
submarine past; help ‘with present submarine
problems and be Influentlal in gulding the future
of submarines in the U.5. Havy.
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