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FROM THE CHAIRMAN

The MNaval Submarine League is &2 growing and
vital organization. Our nuabera have grown Gto
over 3300 pesbers since our start in July 1982,
The HSL Advisory Coungil which was crganized over
a year ago has been instrumental in researching
tha proper path and correct speed to develop and
axpand., They have provided your Directora with
many short and long term initiatives which have
beean adopted and will provide an agaenda for action
for several years. However, as alwaysa, action
requires resources.

I have surveyed our oorporate members on
their willingness to increase their support to the
HSl.. OUniformly they felts based on ocur miasion
gnd traok record. Gthat a oodeat ALnoreasa of
corporate meobership dues was supportable. Tour
Directors Thave effocted this and included a
8liding =scale to accommodate the smaller
companies.

I have always advocated that our pembershlp
dusea were a show of support end an investment in
our aubmarine force and the security and
detarrence it bringa te a free country. In this
era of budgetary constraints our concern neads to
be relayed to the public and responaible officials
through cur axpanding educational programs. Our
pempberahip dues were never considered payment for
which the individual received & product or
service. Hence the rejoinder “What's in it for
ma?® is best answered by "having the satiafaction
that you help in a small way to keep our submarins
deterrence strong and vital.®" The fact that the
Soviets respect our submarine force as none other
is abundantly clear and documented. We need not
try to build that case here.

Tha botkom line ia that we have inoreased
individual membership dues by $5.00 per year
effective on 1 April., 1987, the start of our new



fiscal year. I ask that you rally round the NSL
and support this most neodad and necessary
decision. I ask for your poaltive support end
gontinued membership. Wa have a great deal to do
== together == as a teans,

"HBob™ Long

FROH THE PREJIDENT

I am pleased to report that pursvant to an
HEL Advisory Council recommendation to include
more corporate and business experience fTor your
Board of Directora, the number of Directora was
ipcreased by four. The follewing individuals were
appointed bto £il1 the new vacancies:

R. I. Arthur, Preaident of Sippican, Ina,

H. Galt, Jr., Viece Preaident and Ceneral MHgr.
Rockwall Int'l, Autonetica Diwv,

¥W. M. Pugh, Vice Preaident, Tracor Inc.

C. R. Bryan, Past President, Webb Inatitute
of Maval Architecturs

The Directors in their appointment of PFRusa®
Bryan also noted that as a submarine qualified
Engineering Duty Officer, and past Commander of
Naval Sea Systems Command, he was well gqualified
to advise the Directors on ways to introduce Ctha
N3L to the many ine profesaional HAVSEA employess
who are not aware of our organization and mission.
In gaddition; "Rusa™ will be a valuable source of
aasistance in fwlfilling ouwr educational mission.

In the last issus, I requested that a few of
cur coreative membeara author articles for the
REVIEW. I make that requeat to the general
geobership again, but 4in addition, I would
encourage our corporate asacclated members to
consider the wvalue of providing a featurs non-
parochial article based on some facet of their
corporate intereat or resesarch. I believe there



are pany subjects avallsble that ocan be presented
in an unclaasified article of great interest to
our memberahip. There are & lot of success
atories that nesd to be told.

The H3L DBirectors recently epproved an
gward to memorializa RADHM Jack Darby who wuntil
recently was Copmander Submarine Foree,; Pacifie
Fleet. The award will be given to the comeanding
officer who has most excelled in bringing his ship
gnd crew to a high operational readiness and
superiocr morale status. Jack Darby had Gthose
intengible qualitiea of leadership =o few have.
and was an inspiration to countlesa
submariners and octhers.

A resinder that our HEL Annual Business
Heeting and Sympoaium will be on 8-5 July at the
Hark Radisson Hotel 4in Alexandria, VA. I would
encourage any members who desire to organize mini-
reunions at our scoial hour on the evening of @&
July to bring a ahip's banner {or whatever) and we
will provide a small area and table for your wuae
while renewing old friendshipa and telling sea
stories.

Shannon

EFROM THE EDITOR

Today's submaripers may see little usefulness
in relating lessons {from past submarine experience
to present submarine problema. The character and
utkilization of puclear-powered submarines seem
unrelated to lessons learned from the war
operationa of dieasl-powered submarines. Tha sanDe
might =sess trus with today's submarine weapons.
Could there be any relation between today's
subgarine-launched, anti-subsarine weapona and the
weapons wsed by the old diesels againat surface
ahipa?



It can be easily rationalized that modern
technologiens -— nuclear  powar: electronically
guided torpedoes; ete. =-— have 80 revolutionized
the pature of submarining as to make historical
submarine experience sainly irrelevant. At the
sape time, technology changes are so rapid that
even a span of a Few years might make @uch of
auclear-povered suboarine past experience alaso
irralavant. Thus, what 1ias dpedged up about
submparines of the past and priasted 1o the
SUBMARINE REVIEW may make entertaining reading,
but of little use for today's professionals., Are
these REVIEW articles even worth the few minutes
thet might be spent to cooprehend the possible
lessons they represent?

Captain Gillette'as article on the use of
pasaive homing torpedoes in World War II may be
relevant to today's anti-ship torpedosa ==
particularly aince the passive capability of anti=-
submarine torpedoea would be certainly suapect
with the gquieting of submarine targets. But does
thias apply to surface targeta? G. Karmenck's
review of Soviet comsand and control exparience in
¥H II == in the employment of diesel subparines ==
may atill have some lessons for today's submarine
cparations, The usa of World War II conventional-
submarine lessons, sepording to FPhoaplxs ere
likely to be an influenecing Cactor in the present
strategic and tactical employment of cooventlional
Soviet submarines.

For at least thas latter examples,
conventional subparine history does appear
relavant. Profeasionals would thus be well
advised to recall the leasons learned about war
operations of diesel boats -- because the Soviets
appear to be uaing thess lessons in their present
subzarine war planning. On this basis alone; the
SUBMARINE REVIEW's rehashing of history serves =2
usaful contemporary purposa. Technology may have
changed U.5. submarine operationa radically. but
if the Soviets are going to utilize halfl of their



submarine force =-- the dlesel boats -— in &
fashion refleoting to & great extent WW II
operational experience, then relevant REVIEW
articles provide & useful service to the present
U.5. submerine force.

But more than this appreciation of how a
potential submarine-orientad epemy has used
history, 4is tha value in refreshing the submarine
profession's memory of past submarine mattaras.

It 1s popularly held that the ocorporate
pemory of an organizatlion is, at best, only a lew
yeara. Beyond that, velusble experience is likely
to be forgotten. YADH Jon Boyea' experience with
ship control autosation for the ALBACORE may be
one sugh item == useful for its recall. THE
SUBMARINE REVIEW article dealing with the command
and control of subparines in WW II, may be in some
way valuable to submarine plannera if several
optional submarine strategiesa are under conaidera=
tion for "Fast-changing situations.®

The above ratlonale is not an argument for
reading the SUBMARINE REVIEW so much as it i3 to
underatand the worth of appreciating the lessons
of the past and applying them, where applicable,
to the philosophies developed about submarines and
their weapons, today. If the U.S. art of subsmarin-
ing is to continue in & preemipepnt position in the
submarine world, a o¢lose regard to past
submarining lessons seems indicated.

IHRESHER'S DEBRIS FIELD

Wadneaday: 1300, April 10, 1963. I was on
the lower base at New London sitting with Sneed
Sohmidt in his COMSUBFLOT 2 office, elong with
John Elmer Dacey, COMDESDEVGRUs;  and my Chielf of
Staff, Jim Bellah. The subject being disocussed



was: inoreased tactical R&D axchange betwean
SUBDEVGROUP 2, my command in MNew London, and
Dacey's command im Hewport, RI.

Spgad's flotilla radioman broke in == anxiety
all over his fegce == and s3aid to Sneed,
"Commodore, SKILARK reports aomething gone wrong
with THRESHER." Snead had OPCON for all suba in
the HNew London and Portsmouth Shipyard OF areas.
THRESHER belonged to my SUBDEVGROUP 2.

I cannot resesbar the reat of the day's
eventa eaxcept for massive confusion and concern.
Everyoneé waa on the phone at onoe betweasn Horfolk,
Hew London, Portasouth, Washington and everywhersa
glae.

At that mecment, Schoidt:; Andrewa and Dacey
did pot know that some 100 minutss earlier,
THRESHER: on a decp dive 220 miles eaat of Cape
Cods, bad lost depth control — probably due to
major flooding from ruptured internal sea water
piping =-- and passed through ecrush depth. She
then imploded and broke up severely, making a 3-5
knot falling-leaf deacent to the ocean [loor
nearly a mile below. All 129 crew and technical
ahip riders on board were loat.

At 1300, THRESHER lay on the floor of the
Atlantic continental shelf in B200 feet of water,
broken into three major and many, many smaller
parta, in a debris Ffield perhaps 2000 feet long
and 00 feet wide. (Sse Figure 7). All of this
took place in perhaps a twenty minute pericd from
10:00 a.m. ¢o 10:20 a.=. on a siddle -of-the-wesk
work-day.

Much was weitten in the aixties about tha
THRESHER accidenk, the deep ocean  searches
conducted in the loss-area in the summers of 1963
and again im 1968, the Coort of Inquiry held at
tha Portsmouth Maval Base in 1963, and later the
wide-reaching, coatly but neceasary Sub=Safe
program which was initiated by THRESHER's loas.



&3

ja*

(b

FIEHRE 2.
The ajpronlsste lscatlon of TEAESHEN s the contieantal

Blope wani of the Ouilf of Haina



Many of the old timers know the facts of all
this because they were there. Buty; I'1l review
sope of the details; from my perscnal view, for
those who have feorgotten or whe simply never had o
chance to review them. And; there is something
new here that most submariners; even the old ones,
know little about -— that is:, the photo posalc
made in 1964 of the THRESHER bull debris r[ield.
It shows the final product of that very aad day.

REVIEW OF SOME HIGH POINTS

In the fall of '62 and spring of '63,
THRESHER completed a Poast Shake-down Availability
{PSA) at the Portsmouth Naval Ship Yard. As firat
of a claas; THRESHER had been subjected to a full
sat of extended sea trials in the '61-'62 pericd
== ipoluding a severe, close-aboard depth charging
off Key West, Florida.

Muring the P3A, all internal piping found to
be weeping or leaking as & reault of the aea
trials was fixed, However., a non-destruotive teat
of all iptéernal and external jointa was not done
because of cost and time. On April 9, 1963, after
nine montha in the vard at Portamouth, THRESHER
went to sea with USSE SEYLARE to axecute a saries
of FPEA testa off the Gulf of Maine.

In keeping with the practice of the day.
THRESHER pade her wey into extra deep water
(beyond the 1000 fathom curve) for the usval aek
of deep dives. On the morning of April 10, 1963,
a first dive to test depth was scheduled. The
rendezvous and underwater telephone contact with
USs SEYLARK were made; and the dive commenced,
Sogetioe arcund 10:00 a.m. THRESHER reported via
0 "undergoing difficulty - everything under
control.® Shortly thereafter ballast tank blowlng
noises and then break-up noises were heard on
SKYLARKE's bridge where the UQC was manned, No
tapes wera made,



¥hat happened? The evidence iz ecircumstan-

tial. The only real Factual information assembled
provaed to be a review of shipyard test data and
the ocoan floor photographa takenm during the
search.

My view, based on my own involvement with the

search F[or THRESHER: on a review of lindinga of
the Court of Inquiry, and on discussions with the
NSRDC structure people is as follows:

During fthe deep dive — maybe at 500 to TOO
fest ~-- a silbraze joint in cpe of the many,
@any sea pressure systems carried  away
catastrophically.

In mwmany ways, the THRESHER engineering plant
{outaide the reactor) was bullt like that of a
surface ship. Many, many yards of Internal sea
water piping: servicing s large number of
distributed heat exchangers were similar. In
late 1962, Dean Axene, coemissioning CO of
THRESHER had pointed oubt that the lead
paragraph  in his "lirst-of-clasa™ year-one
report to bthe CHD were approximately. "the
literally miles of internal sea water piping in
the THRESHER are its greatest single design
deficiency. In effeck, the ocean does not stop
at the pressure hull of THRESHER, but is all
over 1ts inaides.® The jointa in THRESHER
piping were not welded but rather were coupled
by a form of expanded-on joint with & asilbraze
type of sclder a3 the main strength bond. The
silbraze joilnts had great strangth but tended
to pull apart under great tensile stresa. (It
should be noted that the Sub-Salfe progranm
replaced much of the THRESHER-deaign internal
sea water plping, hence now only a very few
internal aysteps are wunder constant aea
pressure, )

The stream of sea water pouring into the
engineering spaces sprayed salt water all over



the place in a horrendously chaotic way. Tha
noise; the inundating sea water, aparks: and
electrical equipment shorting out -- all over
the place -- compounded the confuaion.

The reactor was acrammed and main propulsion
was shifted to battery power.

The operating procedure of the day wasz to SCRAM
the reactor whenever internal flooding or [ire
ooourred. Simulteneously the main steam stop
valves between the stean generator and the
balence of the wmain propulsion plant were
closed ~-= eliminating the mein source of
propulsion power. Drawing down stesm presaure
in the steam generstor was considered intoler-
able because of the potential thermal stress on
the reactors. It was subsequently esatimated,
however, that SCRAMMING the resctor buot
continuing to draw down the ateam pressure in
the steam generator would have given THRESHER a
speed of 10 knota or so for several minutea,
(Importantly, a mnew operating procedure in
which the pain stes= stops would resain open
wis ipatituted within & week alfter THRESHER'as
loss,)

f"Hlow all ballast!® The emergency blow valves
unpredictably froze up. Lights went out all
over the submarine. There was near panic im
the conbtrol room. Battle lenterna were turned
o The TRRESHER was taking a large up-angle,
yet her depth geugea showed an increasing
depth. More speed available? HNel Reactor ias
scrammed, The Companding Officer, at the 0QC
felt he ahouldn't panic the pacple up on tha
surfface, (Wes Harvey, THRESHER's skipper had
been a starting back for Mavy. He had done the
Huke course. He had served in RAUTILUDS's ward-
rooo. ) He kept thinking "We'll pull it oubt."
But deeper and deeper the THRESHER sank. Then
the alfter end crushed.
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{Poat accident tests in May-June, 1963, by the
Portspouth Shipyard desonstrated that the
THRESHER class' high preasure blew valves could
freaeaze up when used in an emergency situation.
Tha design was unsat.)

= The engineering spaces centered at about the
eain propulsion turbiness imploded. A high-
preasure shook-wave woved forward, knocking
bulkheads down. The air compressed to msaybe
elghty atmosapheres -=- poved everything big and
snall before it -- [inally knocking tha f[ront
end of the boat off. The boat then aplit into
the parts shown in the debris ploture. All
1ifa wes guickly snuffad out.

= This scenaric was based on tests oonducted by
the structures pecple at MSRDC in late 1963,
The basic assumption was that THRESHER was
flooding afts losaing depth rapidly: but with a
large up angle.

= Hanging loosely together, the sajor parts made
8 falling-leal path to the ocean Cloor a mile
or 80 below.

= Enroute to the bottoms turbulent flow over the
broken parts gradually pulled them apart. but
pot  all that much. Light debris spilled out
and drifted out of the vertical, =-- but the
center of wmass still moved at three to five
knots downward in a straight line.

= Everything settled to the ocean floor about 15
te 20 miputes alter the catastrophic passage
through erush depth.

Lonstruction of the Phote Mopaic of the Debrls
Eield

Most of THRESHER debris was photographed by
UEHE MIZAR operated by the Haval FHesearch
Laboratory. The search=-study tool was a
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camera’/magnetoseter coobination: towed from an
Farector aet® type atructure about 10 feet x 2 1/2
feat x 2 1/2 feet,

The towed "fish®™ was lowered from a large
cenber-well deaigned dinto MIZAR for deep ocean-
floor surveillance work. Normally, 12,000 feet of
tow cable was used,; though the water depth of the
debria field was only B200 feet. The towed "fish"
wandered almost directly under MIZAR moat of the
time,

Succesaful search/photo tactics were: (a) at
speed 1 to 2 knota MIZAR moved the towed unit
through the area of high preobability -— the towed
fish 8200 feet below MIZAR and maybe 15 feet above
the ocean floor -—— with camera illumination OFF,
and with magnetometer energized; (b) apon receipt
of a atrong magnetometer aignal — up the cable to
MIZAR's ocontrol center -- MIZAR would be turned
into a tight cirele, camera light energized, and
everyone hoped!| e} at the end of an hour of
camera action, the tow cable would be hauled in ==
a 60 to 90-minute task -- and the camera ilm pack
taken to the dark room for developmant, with
pioturesa, if lucky.

The good photographs were assembled into a
montage or oosale to produce an artist's aketoh.

The individual photographs when developed
covered perhaps 15 feet by 15 feet of ocean floor,
gnd oo more. Many photographs overlapped sections
of each other. Also, Individual photographa would
have different orders of megnification besed on
the distance of the capera from the object. Addi-
tionally, TRIESTE obtained a few photographs
{(maybe 53) which alac became part of the final
photo mosaic.

MHAT THE PHOTO MOSAIC SHOWS

The phote mosaic carefully developed
represents the excellent craft work of NISC (Dick
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S8ilby) in Suitland, Maryland. where loocation, and
photographs were assesbled to scale, on a large
fleor of one of the NISC bulldings. It shows the
tail sectlon is in the southerp-most portien of
the debris field. A section of the main pressure
hull =-=- identified as frames 78 to 67 -- is over
gt the sasternmost side of the field. The nose
section apd a portion of the superstructure and
hull surrounding the contrel room is at the
mnorthern end of the field. HNearby are a stern
plane with added FUFFE hydrophones: along with an
alr flask, a torpedo shutter door and [inally a
section of the hull holding the Corward escape
trunk. There was light, scattered debris all over
the area, but thelr photographas were not included
in the mosaic. They required too such detall with
too 1little accurate navigational data. Examples
would include: storage battery plates, air [lasks,
& compartment ladder, twisted metal pleces. &
RADCON boobty wmarked P3SN"; a torpedo handling
davit, a sonar internal strut, twisted cabling and
superstructure plating.

A pguess is that the main pressure hull hit
firat with the reactor-end penetrating deeply into
the muddy bottom, Heavily plowed terrain adjacent
to thia section indicates the impact of a measive
body .

Tha atern asction is clearly imploded. It
could be approximately frame T8 on aft. Thia
imploded tall section supportz the scenaric of
Flooding aft and losa of depth conktrol with a

largs up-angle.

The nose and hull sections are close together
and represent the third largeat section of debris.

The mwmany other small, yet identifiable
submarine parts (anchor, stern plape, sail,
torpado tube shutter) plus smuch lighter debris pot
ahown, are testismony to the éncromous release of
ensrgy which must have taken place when THRESHER
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went through eorush depth. One calouwlation
suggests an ensprgy release comperable to the
explosion of a ton of TNT inaide the boat.

In Bsunmary: THRESHER debris field is at
latitude 41 44.5 M, longitude 6N S6.4 W in 8250
feet of water (See Figure 1.)

The ship broke into three large pleces, [our
amaller pleces, and a snowfield of light debris
which was puch too detailed Eo present in Cthe
photomoziaa.

Ho unusual radipactivity was ever ocbserved in
the debris field. The reasctor oompartment was
never sighted and is probably buried a3 an
extenslon of the part of the main pressure hull.
TRIESTE (with pilot, Brad Mooney) actually sat on
thiz section for over an hour on one of her dives,

THRESHER's loas was undoubtedly due to design
deficlenciesz == allbraze Jointa, excesaive
internal seawater piping., frozen blow valves and
an over cautlonary concern for reactor Gthermal
atrass,

fisk is part of technical progreas, THRESHER

paid the price for improved operating asafety in
today's submarine force.

Frank Andrews

[Editors note: Frank Andrewa waa Compander of the
THRESHER search operation in the summer of 1963
and again in 196Y4. Thia article is based on his
mepories from 20-o0dd years ago.]

MELYING" THE ALBACORE

ALBACORE was the Havy'a high-apeed,
experinental submaripe with the whale-likea hull,

14



driven by a very large propeller and a specially
designed high-capacity silver zino battary.

Paralleling the ALBACORE teats and trials in
tha lata 195083 were those of %two British
high-spaad, bydrogen-percixide ressargh submarines.
Much rapport developed between the Aperican and
British submarine forces over Lthese three
submparines; and not & little bit of competition.
too. 3o, we had a sarvelous exchange of data and
buman experience to rely upon, as these ressarch
submarines went through their high-apeed
oparaticns.

There i1z a similarity between aircraft and
submarine "rlight" in that each wvehicle performa
tri-axially in its operaticnal envelope. This
flight character is predictable in a specific pode
of cperation with the control system positioned at
certain settings at an esteblished speed over a
specific period of time.

For exsmple, underyater teats conducted by
ALBACORE showad that when she was moving at very
high speeds -- over 30 knots —— maintenance of a
satisfactory path through the water reguired
considarable skill, anticipation and auteomation.

An aircraft conducting similar maneuvers,
liks high-speed turns, exparience changes in
flight pecformance, but not exactly similar to
those of the ALBACORE. This is due to
differences in the 1ift dynamics inwvolved.

Turning back to the modern  high-spesd
subwarine, we [ind similarities betwean its
control conoepts and those of wmulti-engine
aireralft. While there are asignificant differences
in apeed and size between the submarine anmd the
alreraft, they become more egual for computerized
control purposes il the limited operating envelope
of the submarine is considered.

15



How  subparines will perform in  their
operating envelopes and their predictabilitys seem
related to the lessons I learned about control
systems for high-apeed submarines -- when I was
coamanding officer of the ALBACORE, some thirty
years ago.

The naval architects of the USS ALBACORE
provided her with speciplly designed control
surfaces and a fully sutcmated control aystem =so
that she could be used in high speed maneuvering
testa, ecoustic evaluationa and tactics, Har
controla were designed for operation with one to
four men, with or without selected avtomation. We
learned to prefer a single operator or possibly
two men, uaing Mull automation.

Moat of ALBACORE's high-apeed submerged
operations under varying =ituations were intended
te provide inforsaticn which formed the basisz not
only of bhow aimilarly configured combat nuclear
subparines would perforo within their operating
envelopes; but alsc to eateblish the parameters of
the best man-mpachine relationship.

Before ALBACORE's teats of her automated ship
control systems the wardroom officers went up to
Lakehurat to fly in blimps and learn how to use a
one-operator Mully auvtomated Flight control aystem
which hed many similarities with the asystem
installed in ALBACORE. Then, prior to ALBACORE
golng to sea to test & prograsm, the David Taylor
Model Easin caloulated the event and destarmined
with considerable accuracy what was probably going
to happen. OF course, in thoss days of the mid-
and late 1950's, computers though not aa capable
as those of today, atill gave conalstesntly good
reaults.

One teat trial was with ALBACORE traveling at
& certain depth at speeds in excess of twenty-rive
knots; go into a thirty degree dive, and when a
specified rate of descent was reached, to reverae
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propulsion or controls. At times in thia
maneuver; wa took heels of over forty degrees with
down @angles around [ifty degrees == learning from
this important lesson about ship equipment and
human performance.

It was evident that ALBACORE performed
significantly ©better with avtomated controls
program=ed by a single operator than she did with
a standard four-man team of diving officer,
helzsman; bow planesman and stern planesman. In
fact, a very intelligent, alert and well-trained
person =-- uaing man override of the autosated
controls == assured that there would be no human
failures dus to lack of coordination or husan
alowness of reaction.

Recovery from high-speed malfunctions
provided another lesson. We learned that use of
full-rudder in high-speed maneavers ocould, Iif
applied quickly, stell the ship out to a sale
recoveary poaltion.

Later, 1in other teata and exercises at sea,
we fownd that in automated flight ALBACORE waa
frequantly quieter than when in a manual-operator
contrel mode. We found also that when operating
at high speeds the ship's sonar detection range of
partaln surface and submerged targeta was somewhat
longer than when in human operator control mode.

UDaing this experience and knowledge, and
relating it to operationa againat ASW forces,
particularly the tracking and attack of high-speed
destroyera, ALBACORE waa operated deeps a2t Gtop
speed and with single-operator, fully-automatic
ecntrel:. Targets were quickly closed, ALBACORE
was brought asartly to periscope depth, the target
was locked ins firing was sisulated and then
ALBACORE was aspun on bher tail to go after other
deatroyera.
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If conditions were considered jJust pright,
ALBACORE was wsoved into an optimun poaition
relative to the target. In such a altuvatlon.
while holding the pspeed and paneuverabllity
advantage, ALBACORE could fire at very closé range
with low relative bearing change — or might acoot
under the target releasing simuplated wertically-
launched missiles, at very short range.

ALBACORE's Executive Officers were trained
ke bea at the controls dering high-speed
operations. Both Lou Urbanceyk and Ted Davis,
became highly proficient single operators and I,
as ocomsanding officer, prized their abilitiea, We
worked aa a team. I copoentrated on the [ire
control problem and they on the ship in ita
tactical moves to coaplete the action. If we were
doing testa or dangerous Griels, the highly
qualified =ingle operator using f[ully-sutomated
ship control was always unifors in perforsmance and
steady as a rock.

I recall an exercise in the desp water off
Eey West I1n which ALBACORE was pitted againat
SARSFIELD:; another destroyer. and overhead VPa and
blimpa. We had superb results to the anjoyment of
ALBACORE gueats:; the CHO: Admiral Arleigh Burke,
and Lord Loule Mountbatten:; Firat Sea Lord. In
thiz engagement: ALBACORE closzed the destroyera at
high-speed and fired "green [larea™ against both,
went deep; akirted the MAD and scund bucy barriar
and arrived at the 38a Buoy ahead of schedulsa,
raturning to port undetected.

From our experiences on ALBACORE and thoae of
her other commandera, we learped how to best
exploit and use speed, people, and ship controla.
Later as submarine division commander of npuclear
subsarines PLUNGER and sister subs, we tried some
gggresaive but [undamental single-operator,
sutopated aship control tactics in fleet exercises
and in scme apecial situations. The interest of
Will Adams and the other skippers was highs but
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unfortunately we were limited by policy and
automated controls whieh were less flexible than
those of the ALBACORE.

A recap of what this ALBACORE exparlonce
demonstrated shows that i1in any enviromment in
which wvehicles perform == spaces atmoapbere aor
underwater -—— the vehlcle operator can be provided
the predictability of performance of his platform.
Conasequently:; be knows what actions to teke to
maintain the desired performance or ceorrect or
cvercome any aboormal ship behavior caused by an
irrational element in the control leoop.

For instance, the irratiomal behavior of an
electrical, photonic or pechanical unit due to
degradation or fallure 13 correctable through
fault-sensing-correcting or redundant elesent
features in the control loop.

Irrational conduct or sslperformance in &
control loop is overcome by eithar somecns elsa's
override or in sophisticated comtrol loops bY
pachines which senae such f[aulta and through
offaetting features provide prompt reaction.

What I found to be difficult to counter in an
irrational inductive aituation im the control loop
was when the vehicle operated beyond the boundary
of safety. This condition continues to exist for
both aircraft and submarines when the wvehicle
structure pasases through recovery altitude. 1In
the casa of an airoraft it orashea into something,
or a submarins passes through orush depth result-
ing in structural collapse. To prevent ALBACORE
from being endangered near the boundary we had
cartain prescribed procedures.

Theorstically, to esulate performance pre-
dictabilities, when irrational beshavior influsnoaes
ara induced, modeling or simulating with sachines
gan be first usesd before operations are conducted
== with programs designed to exparience what ia
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desired to happen. Later, under known and program-=
med copditions the machina in flight or under sea
will then perfore in & wuniformly consistent
panner in carrying out preseribed control
functions.

On the other hand, individual operator
performance 1s dirfficult to emulate with models or
simulating machines because each human 1is
different. The differences vary widely depending
on dindividual phyaical, emoticmal, mental and
oultural oharacteristics as well as the level of
training and disaipline of the individual operator
in the control loop. We have not as yet been able
to wastablish dependable "measurements of human
effectiveness.™ It is possible, however, to have
scme confidence in what an operator might do in
certain siteationa I the human's norm of
experience 15 established over a long pericd of
tipme.

However:; even this human norm will react
erratically or differently under stress and
fatigue conditiona.

But, the problem of predicting human
parformance in tha control-loop esmulation Ehrough
simulation grows inoreasingly complex il more than
one operators' oharacteristica are placed in the
gontrol syatem. The systea's perforsanoe
obviously becomes mora variable and, thus, lass
sonsistent. If a husan supervisor is placed over
sayaral operatora 4in the oontrol aystem, then
performance certainly becomes even leas
predictable.

In aimple control situations such as moderate
ateady apeed in flight, asutomated control with
husan override is superior to husan control alone
because well-designed, and tested machines do not
get fatigued:; bored or distracted as do humans.
Machinea can be programed to carry ocut uniformly
apecific functiona ir' the situstion I1s  then
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interrupted suddepnly. In additions tGthe need for
assurance of predictablility of light ia why a
single-pperator automated system 1s wused to
contrel air and spacecraft regardless of misaion,
platform size or flight environment. As aircralt
become pore paneuverable and Caster, their
designeras fturn fto higher-performance control
machines o offset: husan limitations in sensing
and reacting, a lack of uniformity of performanca,
andy limited adaptability to performing multipla
requirepents simultaneously. Today . alroraft
operations transition smoothly through takeofl,
normal flight, maneuvering and landing, as= thasa
funotions are accomplished with @man-machine
ayatema.

It is Iinteresting to note the new control
concepts for future jet r[ighter aireraft. The
Soviets are experimenting with ground-to-air
pregraemed control for the fighter aireraft,
freeing the pilot to do other functiona. In the
newest of U.35. fighter desaigna, cosputera will fly
the plane at speeds beyond human reaction
capabilities, the pilot can intervens up to a
point as needed.

Many years have passed aince the daya of
ALBACORE, but I have always maintained a strong
intarast in automation and tactioa. The
development of better control ayatems and expert
knowledge computers have helped to improve the
predictability of performance of vehicles in which
they are employed.

I believe that soseday a nation with nuslear
subsarines capable of diving to over UOO0 [feet
while traveling at aspeeda in axcess of forty knota
will be "flown™ with automatic controla with pilot
override. Such submarines will manesuver at low
risk and more effectively than othera more
restrained. Such beldly operated and oapable
subparines will not face the inherent dangers and

21



limitations of sulti-operator controls.  Rathar,
they will be the beat in their snviromment.
Vies Admiral Jon L. Boyea, D3SM(Rat.)

Juat after the astart of World War II, I
reported on board "a rusty old sewerpipe.™ That's
what we called our S=boat of WH I wvintage. Buts
she'd sunk a Japanese destroyer in the Java Sea a
month earlier, and on my first patrol we sank a
small Japanese seaplane tender Just off the
éntrance to Rabaul =- an important and well-
defended Japanese forward base.

Yats Gthe old S-boats were supposed to be
"obaolete® end of little practical use in a modern
war. Despite that, they were pustered for f{ront-
line war duties, teo spread cut the U.5. submarine
effort in thea far Pacifie. In a sensa, thay were
there to dilute the Japanese ASW effort against
0.5, firat=line "lleet™ boats —- which were far
larger, more long-legged and all leas than six
years old,

Today, a aimilar situation seems= to eaxiat,
The Soviets -- great students of history -— seem
well aware of the war contribution made by
Fobsolete™ old submarines, like our S-boats. The
Soviats maintain a large force of oconventional,
diesel/battery powered submarines most of which
are of considerable aga, but they're expacted to
supplemant the large force of Soviet nuclear sub-
marines. Though dieasl boats have oconsiderabla
limitationa; thea Sovieta continue to bulld im=
proved Etypea of conventional boats. Thay also
keep the old ones modernized and operational and
indicate an expected uae of gll their boata in a
wide wvariety of rolea and missiona. A latesat
count shows approximately 180 Soviet diesel subma-
rines in commission, with another 60 to 75 in some
port of aeml-active but reasesrve statua. With
ebout 200 Soviet nuclear submarines in an opera-
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tional status -- pbout S0F more than U.5. nuclears
== there is seemingly little nead to use this
larga additisnal npusber of 2 adbsarinea, tha
dissals.

But:; Admiral Gorshkov, the past Head of the
Soviet Navy, has stressed that "modern technology"
has foroed pnaval power underseas, and that "the
tranafer of the main efforts of naval varfara (ia)
to the subsurfece medius." Alas, that "submarines
hava beoome the main ars of the lorcea of wmodern
navie=.® And Admieal Chernavin, the new Head of
the Soviet Navy, has indicated an equally strong
support of his subsarines for today's naval wars.

Thua, all sorts of submarines -- conventionmal
diesel-powered ones as well as nuoclears -—- have
important roles to play in Soviet naval plenning
for wara which "embrace the expanse of the World
Ocean." Particularly, Dbecause of the global
nature of the big wvars envisioned, having large
numbers of submarines -- far more than their sooe
200 npuoclear-powered operational unita - tha
Soviets feel that by operating submarines in ccean
areas worldwide, they can overwhels an snemy's ASW
efforts. Recalling history: "For every German
submariner at sea (in World War II) thers were 100
British and American anti-subsarinera.” The
Soviets apparently believe that many more Soviet
submariners at sea can thus "break the camalis
back."

This Soviet esphasis on subsarines, diessl-
glectrica as well as oucleara, atems from their
stated ©belief that "“modern technology®™ -
electronic warfare, good worldwide comsunications,
very long range broad ocean surveillance,
computerized data collation and computer generated
decision paking =-- have put & particularly high
and ecritical premium on the achievement of
surprise in today's naval battles, ind even
conventional submarines, Gthe Soviets apparently
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feel, can be =soc operated as to achieve a high
element of surprise in their employment.

Why do the Soviets seemingly disregard our
peasimism about the utility of diesel boats versus
modarn ASN forcoa?

Salient characteristics of Sowlet conventio=
nal submarines, which are presently in commisalon
== g8 indicated by Jane's Fighting Shipa and., for
the oost part confirmed by Norman Polmarts Guide
to the Soviet Navy -—— to o great extent explain
the Soviet's continuing invelvesment with conven-
tional submarines.

In general, Soviet conventionala are regarded
gs being guister when operating on their batteriea
than enemy nuclear submarines =-- their prisary
Bnemny . They are relatively small ns coapared to
today's nuolears, They are double-hulled and
apparently have degaussing colls between the
hulls. They are well designed for ahallow water
operations -- 1.8, for mining: ahore survelillance,
landing of compandoa, penetration of port areaa,
etc.. They are for the moat part old submarines =—-
£5 years or more -- but they have not been exten=
sively used within their lifstioes. And they arae
recognizably considered to be expendable. Thelr
underwater mobility is still relatively limited.
But the conveotional submarine ia underatood to
have a greatly improved "maneuver® characteristic
dus to the weapona it now has available. Miassiles
and long range btorpedoes "have made it poassible
for maneuver by weapon trajectories to replace
mapeuver by the platforms, to a conaiderable
degraa, ™ Thus, along with greatly improved
organic sensors, including linear arraya for paa=
aive acoustic sensing: end with external means for
providing targeting information (mainly airborne
i.e. aatellites, recce ailroraft, and &8 manned
space station with a good visual surveillance
capability of the cceana -- rarely equated) the
diesel boata' radiuva of effective action has bean
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greatly increased. Also, with an indicated use of
an external coordineting comsand for direoting
conventional submarine operations; the pumbers of
eneay targets susceptible to surprise submarine
attacks are multiplied. Pespite an irresponslble
labeling of many Soviet diesel boats as belng
"eogstals" wirtually all of thelr conventionals
are long-legged ~-- even the ROMEDs and WHISKEYs
which have about a 9000-gile range on the surface,
Evidently the so-called "poastal® boats ares [or
the moat part: to be cperated in the Baltie,
Black, Hediterranean and Okhotak Seas. Still they
need not be reatricted to inland aea operationa.

The woat aignificant difference between
Soviet diesal-battery boats and World War II
counterparts is their submerged endurance - their
time between snorkeling or asurface battery=
recharges. The old FOXTROTas have demonstrated
pore than seven days of submerged endurance while
the newer TANGDs are credited with "significantly
more battery cepacity than the FOXTROTs™ and hence
greater submerged endurance. Tha JULIETTa with
reportedly silver-zine batteries may have even
greater submerged endurance.

Perhaps the most aignificant proof of the
believed wutility of conventionals in modern
warfare is the Sovieta' continued building program
of pew types of conventional submarines. The
EILOs are understood to have a present bullding
rate "equal to the FOXTROT program at its peak.®
Thizs would equate to about 7 a year.

One area of conventional-boat capability -
and probably the moat important — is the kind of
weapons they carry and the efficlency of those
weapons relative Gto their firing platfore
characteriatics. Also, all of the Soviet boata
carry a large lcad of heavy torpedoea, and
ssepingly all are likely to have nuclear torpedoes
abpard during at-sea cperationa, as evidenced by
the WHISKEY-on-the-rocks incident 4im Swedish
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coastal waters. The Soviet conventicnals are
covert. Are their weapons equally =07 The
Soviets have developed torpedo-tube=launched
eruise missiles. How proliferated are they to the
diesel boats? Anti-air weapons housed in the sail
are ascribed to the KILOs and possibly the TANGOa.
Iz an anti-alir capability to be expected in many
of their diesela? And: with the Soviet emphasis
on "destroying or diverting enemy weapona in theipr
trajectories,;"™ how difficult will it be to obtain
a hit in a Soviet conventional boat with ASW
weapons of the West? Are these unknown factors
part of the reason why the Sovietz have retained
such a large nusber of conventicnal submarines?

Briefly, the Soviet diesel-electric boats in
cormission comprise:

- thirtesn KILOs of 3200 tona, with a shape
like the ALBACORE but with a lessar subtmerged
speed of about 25 knots, and a depth
capability of an estimated 300 meters. The
firast KILO was launched in 1983 and has so
feow limber holes that it appears designed for
continuous submerged operations -~ requiring
only occasional snorkeling charges of the
batteries of sheort duration due to the use of
high capacity diesela, Its bow planes &re
low=down near the bow, It has what is
thought to be an "anechola®™ tile-=coating but
vhich may bes primarily designed for drag
reduction. Its hull is believed to be amag-
netic, and it has 6 standard torpedo tubes up
Forvard.

= bwenty TARGOs of 3900 tona and conaidered to
ba the successor to the FOXTROT class. The
TANGOs have an eatimated surface range of
17,000 miles, were constructed between 1972
and 1982, have & torpedo tubes forward and §
alfty rire the 55=H=15 missile with nuclear
warhead, and bave a submerged speed of about
15 knota.

= aixty FOEXTROTS of 2400 tons, built between
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1958 and 1967 and credited with a snorkeling
range of 11,000 miles at B knots — but of
far greater renge on the surfaca. With 10
torpedo tubes, they are considered to be an
anti-shipping threat on the high =eas.

= fifteen JULIETTs of 3700 tona, built batwean
1961 and 1969, they carry four Shaddock H00-
pile oruise missiles with a 2200-pound
warhead -- launched frop two pairs of topside
deck-tubes. They ecen run 9000 miles at 7
knots on tha snorkel. 16 knots on the surface
and 14 knots submerged.

= fFifty WHISKEYs of 1350 tons, built between
1951 and 1957 and still being widely used,
"but rarely ssen out of area.®™ The WHISKEYa
have a range on the surface of about 9.000
miles,

= fourteen GOLFs of 2700 tons and built batween
1958 and 1962. They carry three S5-N-5
ballistic missiles.

= gand an assorted bag of diesel boats for
specialized uses including tranaport of
minisubs, compunications, ooeanographic
research, rescue and salvage, training-
targets, eto, =-- 23 well as a conaiderable
punber of midget subsarines f[or PSpetznaz®
operations. (The msany intrusions into
Swedish waters by "unknown" saall submarines
would indicate a atrong esphasis on this Eype
of conventional submarine, battery-powerad.)

It is probably unwise to postulate that the
Soviet conventionals will be operated from & few
Thomeland® bases in time of war. Inoreasingly.
the Sovieta have developed overseas basea from
which Soviet conventionals may possibly be
oparated == to spread out the Soviet threat
worldwide, [ Sesningly. much of the Soviet
submarine threat is l1ike that of the old %3=
boats.™) Cuba; Cuinea, Eyria, Rden s the
Saychellea, Camranh Bay -- all appear to be usable
forward basing areas alreedy partially developad
to support submarine operations. MHoreover, if
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supplemented by submarine tenders and other typea
of auxiliary ships: the Soviet problems of logis=-
tic support appear soclvable. The Sowviet Ravy,
todays has far more auxiliary shipa {(about 77%5)
than the U.5. Navy. They have 6 UCRA-class 9,600-
ton subparine support ships with a SAM=2 battery
for anti-air protection; 6 DON-class submarine
support ships of 9,000 tons; and 6 ATREX and 5
DHEFR class sub tenders of about 5,500 tons. MNone
of theas ships are specified as "nuclear® subma=-
rine support ships and are ostensibly: for tha
moat parts for probable uase at overseas bases.
With long, submerged-endurance the quiet battery=-
powered boats; used in defense of auch basea, can
make thelr elimination a thorny problem.

In summary: although much of the threat that
may be posed by Ghe great nuombera of Soviet
conventional submarines might supposedly be
neutralized by ASW forces of U.3. alliea in time
of wary the Soviets' global deployment pabttern ==
threatening oritical wertiee shipping -- might
pverextend 0.5, AS¥ rescurces needed for areas not
covered by U.3. alllea. And: thiz is seemingly a
major Soviet reason for keeping their old: S-boat-
like conventional submarines in commission.

FPHOENIX

[Ed. HNote: Thiz i= an astute Soviet artiecle,
apparently desigpned to indicate how submarine
control should be exercised today.]

Many questiona of the theory of naval art in
the war yeara have been studied, analyzed, and
clarified in the poatwar period. One of them ia
the contrel of submaripe forcea in general and in
operationa on enepy sca lanes in particular. A
caraful analysis of this experience and akillful
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ukilization of it will wungquestionably promote
rafinemant of tha theory and practica of
econtrolling submarines. It 1= very relevant here
to recall the wise words of V. J. Leénin, "It ia
izpossible to learn how to perforp missions with

new procedures todey Il yesterday's experience has
not opened cur eyes.®

Combat opeérations on sea lanes in World War
IT ware begun from the very Firat daya of the war,
but results were comparatively meager. This «can
be explained by the following considerations: low
intensity of enemy waritime shipping and
imadequate reconnalssance information on epemy
pperations at sea; undereatimation of the danger
off minea, failure to take account of ooabat
experience with the use of submarines in World War
I and the initial phase of World War II; and the
lack of upified, smooth-working control organs.

However,; as the submariners acquired combat
experience, improved the quelity of tactleal
training for commanding officers, end especially
refined the gsethods of uwsing submarines, they
becans more successful with each month.

Submarines operated under different condil-
tions in dilferent theaters. Im various theatera,
pubmarines had to oparate under oconditions of
ocounteraction by the cnemy, who sent all available
ASW forces and means sgalnat them. In the Horth,
for example, patrols wera deployed near the bases,
ports and on the approaches, Enemy ships and
giroraft patrolled certain sectors of cocastal sea
lanes. Within a month after the atart of the war
thae enemy switched to a aysten of convoys, usually
eonsisting of 2-8 transports sailing in single-
polumn formation escorted by 3-4 ships and one or
two aircraft. Morecover, &ll the Cerman coastal
gea lanes were protected on the seaward side by
mina fields.
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The Soviet submarines in a2ll theaters
patrolled in small areas located in shallow water
and in the iemeediate vicinity of coasts oooupled
by the enemy and provided with submarine detection
aqulipment . Up to 840 percent of subsarine
endurance was used transiting to the regions of
combat operation. Ands elthough the submarines
were up to the standarda of that time, their
sailing range and independent crulse capabiliby
were low.

On Ethe eve of the war and in its very first
phase, submarines were controlled by flesk
conmandera. This centralization of the organiza-
tion of control followed from the wiewa adopted in
prewar Yyears concerning the uae of subsarines in
combat.

Organizationally apeaking., the submarines of
the navy were grouped inm brigades and divisiopa.
The brigade, the higheat operaticnal-tactical
unit, conaisted of 3-5 divisions (a total of 20-25
submarinea) and was headed by a commanding officer
subordinate to the military council of the navy.
The division was the lowest tactical wpit and
included 6-9 submarines.

During peacetime the brigade commanding
of ficera were uwsually not involved in the process
of combat and operabional training for performming
the missions of controlling subsarinea at sea.
They were only assigned to train creva and ahips
for ocopbat operations and to organize repair and
reatoration of their fighting effectivensaa after
returning from combat missions.

When the war got ounderway however. the
control of submarines in all three active [f[leeta
was tranaferred partially (in the Baltic Fleet) or
entirely (in the other lleets)] to the brigade
commanding officers who, =slthough they were the
beast prepared specialists, had significant
difficulties at {irst organizing and waging combat
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operations. Thisz was & result of the lack of
experience aBnd the lack of traiped control
organizations. Specilfically, the brigade headquar=
ters did not have specialists in cperatiopal and
reconnaissance training. Moreover; the tactical=-
tachnical performance and conditionm of the subma-
rines in the prewar period did pot fully ocorres-
pond to the misaions that they were asaigned.
Experience showed that the procesa of conbtrolling
submarines is complex and demands high qualifica-
tions from all who participate in 1it.

Full-fledged operatiopal control demands a
clear idea of the conditiona in which combat
operations are taking place, & knowledge of the
apecific conditiona of the use of [orces, and
conatant refinement and adaptation of tacticas
depending on how the situation dewvelopsa. IE is
essential to give submarines full =and accurate
information oo the snemy at the right time, to
organize the proosss of gulding them to convays.
and to lead Ethem away Crom strikes by eacort
foroes., It was necessary to conbinuously
summarize ocombat experience and anticipate the
development and changes in the operational
gituation in the thester and the region.

Control was made complex by the spacific
operational-tactical propertiea of tha dieassl
subsarines, the remoteness of the reglons of their
combat operations from thelr bases, amd the
impoasibility of using other naval forces there.
There were alse difficulties with organizing
relisble underwater communications among subzerged
submarines and radio comnunication with
cooperating forces and the control organization.

The functions of operational contrel at sea
were then assigned to the commanding officer of
the submarine brigade and his staflf in addition to
the missions of preparing the subs for performance
of coobat missions and reatoring their [Cighting
effectiveness after their return from the mission.
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As a result, brigade commanding ofTicers at the
astart of the war used the simpleat @methods. In
tha course of the war they acquired akills in
operational control, refinad methods of operation
in attacking the enemy and overcoaing hia
resiatance, and devised new @methods. A
directorate was formed in the Main Haval Staff,
and submarine departments were organized at the
headquartera of the [leats to summarize experience
as to the wuse of subparines in ocombat and to
direct the operational-tactical training of
command personnel .

At first:; submarines in all lleets were wused
acoording to prewar ideas, chiefly the poaitional
method where each sub was assigned a patrol area
of about 25 miles on a side:, within which it was
to wait for the appearance of the esneoy. Mo
provisicon was made in thia system for gulding subs
to a target that had been detected.

There werdé a number of reasons for this. Thea
fleets did not have reconnaissance personnel and
equipment which could work in the interests of
subparines, nor did they have atable operational
compunications with the auba. The brigade command
had no experience using submarines in other waya.
And the patrol erea method was aimple to organize.
It made it possible to know the location of the
subs et all times and alleviated fear that they
would attack one ancther. In addition, 4it was
considered necessary to asaign 8 poaition il other
naval forcea were supposed to operate in the
vioinity.

Keanwhile the amount of enemy maritiee
ahipping Iincreased and it became more and more
important to disrupt it. The fleets searched for
new forms and methods of using their forces. They
began switching to commerce-raiding patrols of
subzaripnpes in largs regions of the theatar and to
the positional-paneuvering method. The introduc-
tion of these meathods expanded the initiative of
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submarine captaina, They could bunt soctively for
enemy ships and transporta at ses. The effsctive-
ness of submarine operations rose.

This made it poasible to operate againast the
anemy in a large sector of his sea lanes with a
limited complement of forosa in the particular
Eheater., The deaire to oonatantly increase
attecks agsinst enemy warships and maritime
shipping, especially in those cases where this was
dictated by the situation on the coestal flanks of
ground forcea; led to conatant refinement of the
forms and omethodas of wusing submarines and
controlling them. For axample; 2=3 suba wers
required to destroy a small Garman convoy if the
subs attacked it simultaneously or in sequonce at
intervals which prevented the enesy Croam restoring
his defense or thwarting the attack of other
ghipa. To achieve this tha subs were used in a
Eroup, &and guldance to the targét was handled by
the commanding officer of the group wuntil the
moment that the torpedo attack began or the subs
were sautborized to oross dividing linea, go Iinto
peighboring regions; and continwe the attack on
the convoy until it was complately destroyed.

In this way the techniques of massing several
submarines against one enemy target for the
purpose of reliably destroying it were realized in
practice. Dur own lossea here ware minisal. In
1944 the Northern Fleet used the "hanging screen”
method, & wvariation of the maneuvering method.
This involved the following: based on information
from other forces (submarines or eaircraft) the
submparines of the screen would be guided f[rom
waiting areas located seaward of minefields to the
enegy Gthat bad been detected. They would then
attack him and return to their initial areas.

As experience showed, during operaticns in
1limited maritime theatera it is aapacially

isportant for date on the enesy and control
signals to move rapidly from the command poat to
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the submarines. Communications equipment at that
time did not allow this to be done quickly, and
often the information was ao old that it could not
be used. In rare ocases it was usable by the
captains of ona or two subs which had time to meat
the convoy and carry out one or two attacks, but
because of heavy realstance and the fact that thay
did mnot have superiority 1ln selling =speed they
would lose the convoy. Under these conditions the
tactical level of submarine control was important.
To acoomplish this:, & group commanding officer
capable of independently organizing the hunt for
the enemy in o large region and organizing a
ocombined attack by aseveral aubs would be assigned
to one of the auba.

Puring the War our subparines normally
operated independently 4in. the patrel areas
assigned to them on enemy sea lanes. The Herthern
Fleet attempted to organize combiped acticns as
part of tactical groups and cooperation with
reconnaliasance aircraft. For sxample, when sonar
equipment was installed on K class submarines in
Januvary 1943 the command of the fleet decided to
use them in tactical paira. During the transit to
the region of combat operations they teated the
capabllities of the new equipment, practiced
sailing in & quarter line formation -- on ‘the
surface at night and subperged during the day. and
carried on & sonar search for the enemy.
Copmunicetion emong the subs when submerged was
unstable end often interrupted, =and they would
lose touch with one another.

In 1943, copperation with reconnalssence
glreraft was sporadic begause sea lanes were
socouted irregularly, mainly during the daylight
houra when our subs were under water and could not
receive radio messages. While, aerial reconnais=
gance data received durlng the bours of darknaas
would become out-dated.

34



Cooperation with aviation improved in late
1943, Submarines located in & waltlng reglon
would, wupon recelving data on the movement of =&
convay from reconnaissance alroraft and the shore
command post, . sail out to intercept the convoy
and, after attacking it, would withdraw to their
former position. Control was exercised by the
commanding of ficer of the brigade who would send a
ooasunications officer to the air forces headquar-
tera for batter organized cocoperation.

In 1985 the Northern Fleat began to receive
alreraft and new olassea of torpedoc boata and the
fleat compand began conducting special operations
to disrupt enemy sea lanes with participation by
submarines, ailreraft, and Gtorpedo boats. The
organization of such combined actions by mixed
naval [oroces againat convoys demanded [lexible
control from the command.

The [irast operations demonstrated the
complexity of organizing combined cperations with
mixed naval forces, especially during the period
of polar night and under unfavorable
petecrological ocopnditions: the sirplanes could
not  always take off at the scheduled time becauss
of nop=-flying weather and the torpedo boats ecould
pot go out in storms. Despite the difficulties, a
number of operations conducted by submarines in
cooperation with other naval foroes; sbove all
aviation, were successful in 1944 and submarines
became the lesders among forces of the Horthern
Fleat for numbers of ships sunk.

WW II experisnce alsc showed that where thera
was ongé operaticons oommand for ome brigede of
submarines in the theater, control was exercised
sore precisely and operationally, aa in the
Horthern Fleet. But when there were several
brigades in the theater, as in the Baltis, ik
became complicated for several coamand lavals
[brigade commanding officera) to carry out control
funotions. At firat each brigade was assigned its

a5



own reglon of combat operationa. However, because
of uneven utilization of the submarines of
different brigades in combat and a decline in the
oyvearall productivensas of operations, it wes
necapsary to combina all of them in & thaater into
& singls operational-taotical force and to appoint
a4 aingle operational cossand. This pade it
posaible to move subs from one poaition to ancther
and stepped up the introducticn of atable, con=
cealed communications between the headquarters of
the consolidated force of submarines.

The queation of the location of the command
posta from which control at the operational and
tactical levels was exercised wes largely solved.
Dparational comtreol, in brigade headquartera,; was
located oo the shore, while tactical control was
op the submarine at sea. This made it posaible to
cbtain more complete data on the aituation,
maintain communications with tha submarines,
notify them while at sea of the presence and
location of an esnemy, carry out cooperation amopng
different groups of submarines and with other
paval forces, and organize jolnt motiona by thesm
in battle.

The sxperience of World War II confirmed the
important rele that submarines play in cperationa
on  enemy Bea lanes. At the psame time, it
deponstrated the significant difficulty of using
and controlling them in maritime theaters of
restricted dimensions -- on sea lanes prunning
along & coast ocoupled by the enemy. Under these
conditions coobined actiona by submarines and
other navel forces and precise organization of
control over them become especially important.

The continuously increasing complexity of the
sontrol proceas led to s division of control
Munotions.

Aszessing the importance of the problem of
control under contemporary conditions, Commander
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iln Chief' of the NHevy Admiral of the Fleat of the
Soviet Unlons 5. Gorahkovs notes that PIt is notb
posaible today to accomplish assigned missiona AT
thea organization of the ocontrol ayatem, ita
readinesss &the availaeble technical equipment [or
control (autosation, cosmmunications, and situation
{llumination equipment), and the work methods of
the commanding officera, their ataffa, and other
oontrel organa do nob correspond to the objective
lawa of warfare and the conditions of waging
combat operations at =ea.

Bagause combat operationse at sea 1in the
future will essume global scopes it Dbecomes
aspecially important to ccombine the centralized
and decentralized methods of control optimally.

Giving a certain degree of independence to
the commanding officera of tactical groupa
operating in the ocean (and in certain cases to
the captaina of individual =uba asz well) makea it
possible to improve the stability of control.

It is wvery important today for commanding
officers and staffs, wuwsing the latest advances of
military acience, to conatantly refine the ayatenm
and means of control of naval forces, to maintain
them 4in a high degree of combat readinesa, to
develop thelr ability to work in a [ast-changing
sltuation, and bto try to reduce the time required
to make decisions and transmit oommands and
signals to ship at sea.

By Captain 1st Rank G. Earmsenok

[Thia condensed article is from HMorskoy Sborndks
No. 5, 1983.)

As part of an overall and orchestrated affort
to oppose the ourrent on-going modernization of
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tha oountry'as Triad of strategic nuclear foroes,
gartain eritica have turned their attentior to the
TRIDENT II, (D-5), submarine-launched balliatio
miasile (SLBM). These oriticisms rarely ‘reflect
an understanding of deterrence. Morsover:; the
portrayal of the D-5 as "extravagantly wasteful®
gnd the anllegstionm that the decision to deploy
this missile escalates the arma race and
undermines crisis atability are incorrect. Let us
examine these myths and some additional atrengtha
of this flexible aystem.

MITH: The D-5 is wasteful.

Soms ocritics assert that the $7 billion spent
to date and the $85-50 billion planned over the
next decade is too expensive, espeaially in light
of the passage of the Gramm-Rudman balanced budget
bi11. The research, dovelopment and acquisition
coats associated with the D=5 appear leas
objectionable when viewed from the  proper
parapactive of weapona systems lifa oycle ooata,
Opoa the misaile is acquired and deployed, ita
eosts drop of f sharply. Inasmuch as D=5s3 will be
in the fleet long after their initial deployment,
average 1ife aycle costs will be muoh lower than
thoss suggested by eritics who focus excluaively
on near-term coats. According to a recent Con-
gressional Budget Office atudy of the coat of
various alert ballistic siasile weaponsa generated
over missile life; the D-5 (4.94/reentry vehicle)
costs less than the Peacekesper ICBM (41.1MW/re-
entry vehicle]) and the small ICBM (#5.6M). .

Second; the congressionally mandated delay in
deploying the second 50 Peacekesper ICBMa (recom-
pended by the bipartisan Scowcroft Commission apd
sought by the Reagan administration) is likely to
result in the D-5 misaile being used to attack a
portion of Soviet hard targets planned for the 100
Peacakespers and targeted today by the aging
Minuteman force, Viewed in this light, the impor-
tanoe of acquiring the acourate and flexible D=5
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migsile. inoreases substantislly. making the price
more acoeptable.

Finally, the assertion that the system's coat
is extravagant leads one to wonder what price we
put on our own security and the malntenance of
peace. Is there a price we are unwilling to pay?
Soma say that the coat of D=5 makea it unneceasary
in a world that already spends too much on wara
and war preparation. This argument is 1llpgical.
American defense decisions must reflect 1.5,
specific requirements rather than some global coat
BagEregate.

MiTH: The D=5 Undermines Deterrence.

The deterrence of nuclear war has been a
eritical; if not the paramount, U.5. objective in
the poat-war pericd. To do Gthis, the United
States bas relled uvpon its land,; alr and ses-based
strategic trisd. The principal qualities of the
sea-based leg are its relative invulnerability and
prompt response time., S53BNs resain in conatant
ocompunication with the Natiopal Comsmand Authority.
Horeover, they ara tied to the KCA or itas
sucogssors through & redundant network of
survivable airborne and surface naval assets which
broadoast soross the radlo spectrum, It is thia
ability to launch SLBMs prosptly that strengthens
deterrence by guaranteeing that the United Statea
can respond appropriately to any Soviet attack
against thia country or our allies, Iirrespective
of the attack's success against owr ICBM and
bosber f[orces. With the increasing hardnesa of
the Soviet target base, the D-5's accuracy will
allow it to engage a broader portion of enemy
asseta. This atabilizes deterrence because it
provides the United States with credible military
retaliatory options between the unsavery extremea
of prompt capltulation and masaive retaliation.
Thia is why it 1s incorrect to essert that poases-
sing the leas accurate and leas [lexible C-3 and
C-§ BSLBMs 4= sufficient for U.5. deterrent re-
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quirezents. As noted above, thia is especislly
true if full Peacekesper proouremant 4is oot
achieved,

Deterreénce is a dypamitc requiresent. Ewven il
the United Statesa accepted the premise that it
ecould deter the USSR (whose doctrine extols, and
counter-military ocapabllities increasingly re=-
flecty, a war=Fighting posture) Gthrough oasaive
counter-value attacks alope, we would atill be
required to oodernize our foreces to respond to
Soviet ABM and other defense Iimprovements. But
deterrence is far sore coaplex.

The Soviet Union's wartime experisnces nand
its ideclogy lead it to regard military
modernization a3 & necessary ipgredient of
deterrepce and as an indicator of a state's
continuing oresolve to defend its intereats.
Actusl or percelved unilateral U.S. restraint in
these areas would not be perceived by the Sovieta
as an amicable; peace-promeoting geature. Rather,
it would be viewed as a sign of weakness and an
invitation to  pursue thelr interesta oore
aggressively under the protection of the superior
and wmore flexible nuclear forcea which are
complesented by current superiority in the
conventional force balance. Let ua remember that
it was not Winston Churchill who advocated mili-
tary wodernization in the face of a pgroving
threat; but HNeville Chamberlain who by fear of
arousing the ire of the Nezis did more damege to
the cause of peage.

It ia surprising that domestic critics
usually identify only the United States as
undersining deterreocse. Thia fails to take into
account the Sovieta' silo-threatening fourth
generation ICBMa; or their new DELTA IV and
TYPHOOH=-olass submarines with increasingly
accurate MIEVed SLBMs, Indeed; it is the
invulnerablility of the American 33BHs carrying the
pocurate D=5, & veritable ICBM under water. that
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convinces the USSR that the chance of a succeaaful
damage-limiting attack on the United Statea ia
virtually nil, the USSR'sa increasingly lethal
arsenal notwithatanding.

HYTH: Tha D-5 is a Firat-Strike Weapon.

The most seriocus criticism of the D=5 is that
its accuracy and short time of Flight make it a
potential first-atrike weapon, one Ehat would
placa Soviet weapons in a use or lose situation
and thus destabilize a superpower crisis, While
theoratically plausible, this argument loaes its
luster upon closer socrutiny.

In the firat place, the Soviets, like Gthe
Americans, are well aware that inoreasing misaile
accuracies threatens the survivablility of [ixed
aageta. To eclircumvent this probles; and apart
from conbinuing Aintereat in active and passive
delfensesa, the U5ER haa developed and is deploying
two now mobile ICEBMa as well as large numbers of
MIRVed, accurate S5LEMs. Thus; in apite of
increasing U.8. miassile accurscy, 2 declining
percentage of the Soviet strategle arsenal is
vulnerabla, thua paking the "use or loge
imperakive®™ appear less compelling. Second. one
ahould note that the antire TRIDENT fleest would
never be at sea and in laupch zopes at one Lime
because some would be in  port undergoing
replenishsent or overbaul while cthers would be in
tranait batwean home ports and patrol areas. It
iz npot at all certain that sufficlent D=5 assels
would be on station to execute & preemptive attack
by thepselves sgainst the Soviet Union.

Even in the unlikely event that the United
States planned a disarming “preespbtive atrike",
D=5 assets would have Eo be supplemented by ICEMa.
If SLEBMs were launched first, Soviet misailes
gould be flushed from unscathed siloa before our
ICEMa arrived. And Af ICBMs were launched first
with SLBM execution staggered to allow all 0.5,
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missile assets to arrive simultansously, the
Soviet Union would have subatantial tactical
warning to launch their assets cut from undep
attack. The foregoing suggests that fears of 0.5.
preesptlion are less valid than often assumed. In
short, the caleulus of deterrence is far more
complex than any sophomoric equation incorporating
only nusbers of weapons and smisaile acouracy.

OTHER BENEFITS OF THE D-5.

Additional military and strategic advantages
will &corue to the United States upon the
deployment of the D=5. Perhapa moat important is
the ability to aupport a key 0.35. atrategic
objective of prompt war tersination {on grounda
favorable to the U.3.) should deterrence fall, As
noted above, the Soviet Uniecn is deploying mobile
ICEMa to mitigate the increasing vulperability of
fixed-aite asaeta., Holding these forces at risk
throughout a conflict will require forces that
offer lopg ters endurance, connectivity and
responaivenesa. While the other two legs of the
Triad exhibit somze of Gthese requirementa to
varylpg degrees; it is the seaborne leg that
elaims all three as strengths. A second advantage
of this weapeon 1s thet its throw-welight is
sufficient to ecarry weapons as required to held
the Soviets' hardesat leadership targets abt risk
throughout the eonfliet. It is diffricult to
imagine how, should deterrence fail, tha 0.8,
could encourage the prompt ceasaktion of
hostilities il a large portion of the Soviet
Union's leadership and puclear arsenal resmaioed
unthreatened.

An additional bepefit of the D=5 is that it
will provide a good bedge and thus deterrent
againat any potential breakout by the Soviet Union
of tha ABHM Treaty. The weapon's throw weight will
allew it to carry penetration aida that confuse
missile defenses. Also;, the Sovieta' defense
requirements will be cooplicated by the
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unpradictable attack azimoeth of SLBEMa launched
from mobile and secure 55BNa,

TAKING THE MESSAGE TO THE PUBLIC

In the current atoosphere of [lacal
conatrainkt, the military budget has cose under
increasing fire and the military is likely to be
called upon to make difficult choices between
varicus programs, all of which make a poaltive
contributlon to the nation's defenae and sscurity,
Should an arms control regime that reduces the
size of our strategic arsennl be realized, tha
coppetition for public and congreasional aupport
for compsting strategic syatems will become even
more  intense. Naval officials should nob
mistakenly  believe that the problema and
continuing eriticismss directed against the
FEACEXKEEFER will shield the TRIDENT aystem (rom
Ffuture budgetary forays. The Havy must edoeate
the public apd 1its elected representatives.
Fresentations in acadesic [orums, editorials,
congressional testimony and the like that identify
D-5%'s survivability, endurance; connectivity/res-
ponsivenesss and the ability to hold at risk the
full range of assebts valued most highly by the
Soviets will ensure the acceptance of the TRIDENT
558N and thke P-5 SLBM as the presminent strateglo
force of the future and the continuing bulwark of
deterrence. Focuaing the public's appreciation on
the pasts current and future coptributicns of the
Navy to the protection of the nation's wital
interests will do more than isprove the Havy's
prospects in the budget cycle contest; it will be
a asource of satisfaction, service and pride for
all of us who serve the cause ol peaace.

Dr. Jobn M, Welnatain
Special Aast. for Requireaments
k Capabilities to the Directop
Strategic and Theatar Huolear
Warfars Division {OP-65)

[The wviews axpressed herein are the avthor'as own
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and do not represent an officiel Navy or DOD
position. Porticns of this article appeared in
the Havy Times (2§ Mar B6) and are reprinted with
its kind permiassion.]

SUBHARINE AUTOMATION

In the era of Star Wars technology and arti-
ficial Iintelligence, Gthe subject of auvtomation
pounds pedestrian. Have not decades of submarine
command-control development brought with it a
highly sutomated, wall-tuned Fighting machina?
Perhaps =20, if ooe 1is content to coopare a
submarine to a battle crulser. But any comparison
betwean the levels of automation in the B=1 bomber
&nd in a submarine would show the submarine to be
unusually manpower Iintenaive. Certainly there
exist differences in task cosplexity and ocost-
benefit relationships between the two f[ighting
machines, buts can we sasert that our utilization
of men in submarines reflects sound practice in
our current technoleoglical environment?

The anawer to the above queation is,
certainly notl There exists an ipportant
difference belween subsarines and alreraft that
waa not mentiopned ~-— ocultural differsnces,
differencea that overpower the rational analyais
and the subsequent applicetion of modern
technology to ships and submarines. It will be
extremely difficult to place this discusaion on an
objective plapne; sinoce a cultural biazs i3 closely
held and the oontesplation of & oultural
revolution may be seen as hereay. Tet any
discussion of advances in submarine econtrol
through task automation will be a waate of time
unless the cultural issues embedded in ahip-
centered navies are Taced. In fact, the cultural
foundation of our ship-centered navy iz abaurdl
Ho objective system designer, starting frem a
clean board and working within a competitive
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market, would propose auch an 4irrational
eaployment of human skilla. The perflorzance and
cost penalties would be all too obvious. These
penalties have not been exposed because ship
systen deaignera neither start from a clean board
nory, more importantly:; work within a competitive
enviromeent. Alreraft are finely tuned [ighting
machines that blend the skills of man and machine
because airoraft are designed and fought within an
cpen and competitive enviromment.

The cultural biases esbedded in naval ship-
centered deslgn may be stated as follows:

1 Ship officers shall mot exercise hands-on
control of systems; and

2. All enlisted men shall both operate and
maintain osysteps.

YTes, there pay be some exceptions to the
above; but the tradition prevaila. An officer
exercises control through others. Hisz job has no
peaning unless be is surrcounded by men. Officer
perforgance iz Judged in terma of his presence,
his cholce of ordera; and his verbal clarity in
delivering these orders. In this sense; officers
are cast in the role of back-seat drivers: which
would be sulcidal in & race car or in an aircraflt
about to maké & landihg on an airoraft oarrier,
The @man at the controls not only must operate
under the shadow of a back-aeat driver, but he
puat double as a qualified mechanis as wall.

The origins of culture are found im history.
Through a historicsl perspective a glven practice
may be found to be appropriate. Thus: in the time
of salling ships we had conditions that Justified
the practicea which we have Inadvertently
gontinued. Then, control actions required muscle.
Manoovers wera alow; @an power was cheap.
maintenance was unsophisticated, and the addicion
of quartera did not pepalize ship perforsance,
The more man the better, A heavily manned ship
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oould rally more olose-in f[ire power, abaorb
greater attrition, repair demege more quickly, and
organize a greateér number of prize corews. Ship-
centered pnavies became [amous for busy-work which
inoluded both watch steanding and maintenance
tanka. Ra new technologiea wersa introduced, the
old oculture resained. With the introduction of
steam power, enginesring crews were added, each
man being required to atand operational watches
and to maintain the engines=, The introdustion of
torpedoes, radioa, radar, and guided missiles
fellowed in the same pattern. The design of
today's righting ship is the result of a bottom-up
process wherein the hull serves g3 2 base upon
vwhich sre assesbled a collection of subsystema,
each with its own operator-mechanics. The system
design does not emerge until a set of printed
operational manuals are prepared and distributed.
These manuals cover a number of routine and emer-
Eency situations and suggest a script for Cthe
dialog between the officers and the men at the
controls. For example; for a submarine ship=-
control systems should the man ocperating the stern
planes find that the controla are jasmed, he ia to
report: "STERN PLANES JAMMED ON DEGREES DIVE."™
The Officer of the Deck takes up dialog from that
point. The 0D anncunces;: "BACKE THE HAIN YARDS® ==
noy that last order iz wrongs we are in Ehe
twaptieth century, aren't we?

A critical penalty asscolated with the belief
that enliated men should both operate and maintaln
ayatems is the requiresent lor watch standing: any
aingle operaticnal atation requires three men
rather than one. It ia instructive to considep
how & typleal nuclear submarinée wakoh atander
distributes his time during an average, 10-hour
work day. The Tigure below showa the Craction of
tises a wakech atander spends performing each of
saven classes of activities. OF thess asven, tha
vital functions are  OPERATION, PREVENTIVE
MAINTEMARCE, and CORRECTIVE MAIRTENANCE. Thia
date shows that oeonly 20 percent of the
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wateh standers' time is devoted to cperating tasks
and that 19 percent of their time is applied to
maintenance, Thus only 39 percent of this teama's
effort 1s allocated to the wital wsotivities.
CONNING; SUPERVISION; MONITORING:; and RECORDYLOO
keeping are secondary functions which can absorb
pan=hoors subatantially out of proportion to their
contribution to ahip performancs. Thesa
activitiea acoount for 61 percent of the watch
standing manpower. Parhapa thesa percentages ara
not startling, but these numbers were developed
for a2 36-pan watch and 2 crew of 108 watch
standers. These men contribute 1080 man-hours of
work per day:s 2 value equivaelent to a onpne=helf
pan=year of work in olvilian life. Thia effect is
even pore spectacular in Fleet Ballistic HMisalle
Submarines -- sinoe these shipa provide for not
cnly three watches but two crews as well. Let us
for the mompent asaume that the manning require-
ments for saintenance remain constant. From the
above percentages then:; we would find that a ship
would require only 20 paintenance-qualified men.
This leads to the gquestion: "Do we really need 88
pore wateh standers on board: the pajority of
which are saintenance-qualified; to operate the
ahip? This question can only be answered by
setting aside the ship-centered; pake-work culbure
and addresaling patters of operational design from
& clean board. It 1s through this process Ghat
the potential for sutomation in submarines will
become clear. It does take wsuch courage to
project & reduction in manning requirements
beatween & factor of two and four, But the central
issue 13 not menpower reduation; that is simply
tha byproduct of sound system design.

If the submarine is to become a well=tuned
Tighting machine, it must be addressed as a systen
design beginning with a clean board, and within a
competitive environment., devoid of any ship=-
centered cultural biasl This design process would
start with the identificaticon of the objectivea of
command followed by am exploratlion of the
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parformance parassters which serve to support the
objectivea. The system would be  tailored
operationally =0 that COMMAND IS IN CONTROL.
Today's "command-gcontrol™ asystems are cover-ups
for the failures of the ship-centered culturs.
Through operational design, decisions concerning
the relationship between man and avtomation will
goEe naturally. Volce communication will
supplemant, rather than dominate, the ocontrol
functions, An operational crew devold of back-
gaat drivers and off-duty mechanics will emerge.
Operational effectiveness and ship safety would be
ephanged . Further, with a dedicated meintenance
team, the quality paintenance will be egqually
upgraded. This slternate manning concept paral-
lels thet of sircralt with m flight crew and a
Eround crew. In subsarines the ground crew; of
courae, wWould be reguired to go slong on the
misaion,

The propessd undertaking is objectively
straight forward; subjectively it may range
betwean the difficult and impossible. Tha payeffl
should be spectacular!

John 5. Lecoard

[Ed. Note: The Soviet's 43-knmot ALFA —— a2 well
putomated, 3IT00-ton nuelesr sttack submarine —
was reportedly designed to be oparated by 17 men -
16 officera and one rating. Jape's Fighting Ships
1986=97 however lista her complement aa 80,

AFFLIED REJEARCH -—— the RDTE ORPHANT

The marvels of subsarine high technology do
oot spring [full-blown frem corporate producticn
lipes or from the Navy's 4internal longs alow
process of research and development. On the other
bhand, operational fasiliarity with ™high tech™
systems i3 wusually lisited to contact with the
equipment and the tech reps who keap it going.
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Thua, though many of ua have some contact with the
RODTE world, few become directly iovolved in the
R&D process by whioh new equipment geta initiated
and developed.

Probably only a few submariners are actually
aware of what 1t takea to get a new aystem concept
generated pso that the development proceas can
begin.

It sounds easy -- just pget some  bright
acientific people together, give them the right
tools along with adequate guidance from RED
managers, and the job will get done. But how
difficult is this proceaa?

Bright people find panagement reatrictions
hardly conducive to creativity. Managersa, at thes
sama time, don't 1like "unfetterad® rasearch
projects == particularly in ressarch applied to
specifiec warfare areas. There is too much
difficulty defending such projects at budget time.
And wunfertunately. sponsors of major or "lenced®
progrems -- thoae protected from budget outs —
oonsider "early ressarch® prograss 88 8 2 resguraee
to help solve Financial problems by seacrificing
them to budget cukbs. o0 getting "bright peopla®
and the "right Gtoola® to work om HNavy applied
research probless is not easy.

One such project illustrates & process which
should be preserved -- in order to generate the
ideas and concepts on which "high tech" dependa.
It resulted in the sonar signel procesaing system
known as DIMOS.

DIMUS (Digital Multibeam Steering) i1s & sonar
technology which has grown steadily in recognition
since it was conceived in the '50a. It is a key
element of both submarine BQQ-5 sonars and of
surface ship B3503-26/53 sonars. Invented and
developed by Dr, Viotor C, Anderson of the
Marine Physical Laboratory, San Diego, 1t earned
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for him the Navy's Distinguished Public Service
Avard in 1976 and the NSIA's Martell Award for
Technical Excellence in 1986. When the lastter
award was received, it turned out that Dr.
Anderaon had never seen a production model of his
ayatem -= DIMUS. Consequently, a tour and
briefing of a BO0-5 sonar traipner was arranged
following the award. Dr. Anderson was apparently
impressed as much by the officer instructor's
enthusiase and knowledge of the eguipment., &5 he
was by the capability thet DIMUS was now providing
to sonar operatora. The visit, while generating
fealings of pride and satisfaction in all Marine
Laboratory personnel, still caused some concern
for the difficulty if not the Adepossibility of
repeating the atory of the DIMUS development under
today's RDTEE rulesl

Dr. Anderson invented the DELTIC (delay line
time compressor); which is the lore-runner of the
DIMIS, at MPL, and the first analog DIMUS while at
Harvard'as Acoustics Ressarch Lab for one year.
This was done in 1951 with support from ONR'a
basic research program. The following years hea
came back to the Marine Phy=zical Laboratory inm San
Diego and pursusd the DIMUS work as part of the
Labs ONR-supported Exploratory Development Pro=-
gram, It tock a long time to aclve all the DIMUS
development preblema. Moreover, Dr. Anderson was
a young PhD with only a briefl track record and was
working in a =mall laboratory without msajor
organizational support. The DIMUS program thus
needed a lot of faith and suvppert from ONR to pake
it happen. Fortunately, submariners in OMR's
Undersea Warfare Branch saw ita poasibilities and
helped 4t =aslopg by defending the budget and by
apreading the newa of ita value to the Navy.

The Cirst reaction from BUSHIPS' Sonar O0fTice
was only lukewarm since it didn't mateh up with
aystems already planned and since available
technology made it difficulkt to build. Howaver,
OHR's commitment bto projecta of "high payofl' even
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though risky:, kept the work going through tests
aboard the USS BROWN and the submarines BAYA and
BLACEFINM. These tests finally led to a 3=D array
installation in the bow of the 0SS5 ALBACORE.
After these projecta proved succesaful,; industry
participation waa developed in the early '60a. '}
DINODS wodification to the BQR-2 submarine sonar
was the First practical application. Later it was
used in the BOQ-2 and the 5Q5-26. And finally it
became an integral part of most of the new sonar
systems now installed in ships and subsarinea.

So what'a different today?

The key thing sbout the DIMUS development i1a
that it did oot commence in reaponse te a
requirement carefully worked out in Washington.
Nor did it fit into a S5-year development plan. It
was supported as true exploratory development must
beé -- with asufficient funds and flexibility to
allow such a new concept to be tried, have
mistakes noted and lessons learned, which were
then used to move the project forward. ONR'a job
was to give the project the support it needed and
to convinoce OFNAV and BUSHIPS of its value, where
tha Laboratory was reaponsible for initiating the
deavelopament, advanoing tha technology, mnd
publishing the results for the Havy's benefit. -

In today's world, exploratory development ia
designated as the 6.2 part of the RDTE program and
must be planned yeara in advancas, Mileatones and
transition pointz are aspecified and must be
Justified in terma of a wvelua to the Navy.
Haturallys projecta with low risk, near-term
payoffa, and with olose-coupling with stated Ravy
requirements, tend to be favored for funding
support. Such projecta:; along with thoss which
are aimed at sclving problems found in 6.3 and 6.8
syatem developments are usually conaldered to ba
Pfanced” projecta .free of budget outa,
Onfortunately high payoff, but also high risk,
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exploratory development projecta rarely share the
sape protection.

Why is this a cause for concern?

Wheno every new CHO atates his beliel” that
pecple are the post important part of the HNavy.
bis words are pot just limited to pecple of the
cperating forcea. They alse include the shore
eatablishment, and particularly the RDTE part of
the HNavy. Hesearch and test facilities and the
enginesrs to uss them are ismportant, bot without a
flow of good new ideas, all that thay can do is
work on parginal improvements to existing systems.
Good new Aideaa of value to the Navy come f[rom
innovative people with conaiderable technical
knowledge, with intereat in NHavy problems and with
freadoa to develop new concepta, People with such
talenta arae not satiafied with working on
progra=med, scheduled teats -- with constraints on
technionl approaches, and for which, opportunities
for innovation and exploring new ddess are
severely limited. The Havy'as 6.2 HDTE program must
be committed to support innovative pecple and must
ba designed to insure such a commitmant -- else
the pattern of DIMUS development will be difficult
to repeat:; for bringing to fruition other new
technologies.

Submariners have good reason to share in auch
QONCErnS . Thair capabilities to perform
independent misaions depend heavily on keeping
ahead of competitora. Standardization. redundancy
and reliability may be the keystones of succeas
for power plants, but teghnical and tactical
innovation will determine success or feilure in
eission accomplishment.

A continwing interaction of asclentista,
epgineers and neval personnel i1s npeeded to
stimulate advances in technology applicable to
naval problems -- while snsuring an undarstanding
of environmental limits on ayatem performance. In
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order to protect and encourage thess linkages, we
need to maintain a capability in the RODTE program
to attract and support creative technical talent
vpon which it depends. Submariners can help by
encouraging Navy decision makara to support a 6.2
RDTE budget which will f[oster innovetion in
ressarch, responsive to the tactical needs of Ehe
Submarine Force.

Charlea B, Bishop

[Editora Hota: The Haval Submarines League membars
ghip is open to all U.5. olitizens. VADH C. K.
Bryen. USH{Rat.) was recently elected to be an
K3l Director. Hopefully his presence and advice
will enpcourage sore members of the ahore satab=
lishment and RDTE community te join. VADH Bryan
has an EDO baekground and previously haaded the
Haval Ship Systems Command.)

AR need to provide tactical support to 0.3,
air 8nd ground forces stetioned overseas gives
rise to an lmportant subsarine mission. That
pission 4is the attack of land targets far beyond
the range of the pubmarine guns of World War II.
Two types of delivery systems have emerged in the
past forty years as candidetes for thia aisaion =-
either long range ballistics or air-breathing
Poruize™ misailes. The nature of land targets and
probable enemy counterseasures to be encountered
greatly f[avor the use of the ballistic misailas
over the oruise missile.

The 0,2, Havy has recognized two separate
typea of land-sttack missiona, The first to
become operationally deployed was the Polaris
system [or the strotegic or deterrent misaion.
The first Polaris mission was conducted 4imn late
1860, More  recently, a8 weapon aystem was
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developed for the tactical land-attack mission -—
the TOMAHAWE orulise missile. Rows 2 more
gffeptive submarine land-attack system needs to be
defined for tacticazl nuelear war.

The characteristics of the missile payload
selected for a land-attack miseion is cruecial to
the design of the weapon == its aize, weight,
range and apeed. An early determination 1s
therefore required of the types, charscteristics
and locations of potential targetsa, the extent of
damage desired; and the yield and placement of the
payload.

Of equal importance 1z the misaile-carrying
capabllity of the submaripe. The cbjective of a
tactical support misslon is to eflfectively
participate in & battle. To do 50 it must rapidly
deliver payloads to one or more selected target
complexes. A terget complex is normelly composed
of both ares and point targets. Typieal area
targets such as airfields, troop concentration
aresan, porta, industrial sentera, and transporta-
tion huba may cover several aguoare milea, Theso
ara generally "soft" targets. They will normally
require more than a aingle detonation 1in the
target area. Point targets inolude apeecific
installations such a3 a command center,; & communi-
¢ation cantéar, a dam, or a bridge. They may be
geither "hard® or "soft.® While & single hit may
be all that is required, at least two launchinga
may be required to attein hit assurance, and in a
given battle area several polint targets may be
deaignated. Therefore, to provide tacktiecal
support in & given battle situation the submarine
must carry sulfficient weapons to meet the neads
for coverage of both area and point targeta to
effectivaly deter enemy air and ground Cforece

enployment.
Having determined the nature of likely

tactical targets, missile range requirementa may
be detersined from the geographical diatribution
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of land mazses and submarine operating areas,
Figure 1 represents one posaible and very impor-
tant target complex —— the Bloo areas in Europe.
Herea lie the probeble routes that Soviet land
forees would take if they were to invade Eurcpe in
the future,

The cross-hatched arsas shown in the figure
extends approximately 1,200 n.m. frem south to
narth == from the Mediterransan to northern
Finland. Since target coverage increases rapidly
with increased miasile range, submarines with
1:,500 n.m. missiles could attack targets anywhere
within the Bloec areas from off the Atlantio coast
or from the Hediterranean amd Morweglan Seas, In
faot, 1,500 n.m. misailea lauvnched from tha
liorwegian Sea could even reach the Leningrad and
Hoacow areas.

An important conzideration in the design of &
submarine tactical missile im to achieve the
longest range and shorteat flight time to target
with the lightest and smallest missile capable of
carrying an effective payload. Payload weight has
a tremendous aeffect on the range and speed (time
ko target) performance of both oruise and
ballistic missailea. Aa payload weight is reduced,
a plssile's apeed and range performance improves.
Toe 4illustrate the effect of paylcad weight on
missile welight: a misaile capable of carrving a
payload weight of 1,000 1lba. to & ranga of 1,500
A.8. sight weigh over 20,000 lba, whereas it might
waigh only about 3,500 to 4,000 pounds if it
garried a amall nuclear payload. Sinoe missile-
envelope volume is approximately linearly related
to waight, the volume of tha heavier miasiles would
be asbout 5 times that of tha lightsr miasile.
Fortunately, light=-wedight npuclesar warheads are
availeble.
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Figure 1.
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Another important conalderation is misaile
acouracy. It is determined by the nature of the
target, the degree of damage desired, the
characteristics of the payload detonation, and
detonation placement relative to the target.
There are several effects of puclear detonation to
conaider -— blast: oahoock, heat and thersal
radiation. All of thesa faoctoras oust ba
gconsidered in determining misaile-goouracy re=
quirements.

With a missile-acouracy requirement
established, the miasile guildance system design
mast ellow the missile to deliver its payload
within the accuracy limits pertaining to epecific
types of targets. There are four baaloc typea of
guidance systems; inertisl, =sep satchings homing
and a combination of these. JInertisl svstems are
pasaive. They do not subject missiles to early
detection by electronic intercept means. Thay do
tend Go drift == to gradually deviate from their
initial sebtings. For that reason they are best
used when the duration of powered flight is briefl
a8 in the case of a balliatic missile. Hap=-
patchine technigues are usable only over the land
portions of crulse missiles routea, but are not
normally applicable to ballistic missiles. They
update inertial guidance position and azisuth.
Threa types of map-patching may be esployed --
conbour matching, optical imege matching and earth
radiation imagery matching. In contour matching.
the misalle's radar altimeter measures tha contour
of the Jland over which the missile [flies. The
guidance ayatem then compares the results with an
egarth ocontour wmap stored within the =issile'a
guidapce unit's memory to determine the missile's
geographic position and heading., Thia 1is tha
technique used in the TOMAHAWE's "TERCOM™ system.
Contour matching provides fair to good moouracy if
aarth contours are reasonably diatinotive. Since
radar altimeters radiate epergy there is a likeli-
hood that the missile will be detected while atill

distant frem the target. Optical map-patchine is
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& passive system used with TOMAHAWE with oonven-
tional payloads to provide greater tarminal
aoouracy againat point targeta. It achieves itme
acouracy by viewing portions of the terrain over
which the missile flies with an weolectro-optical
device. The guidance unit then compares the ob=
served imagery with stored photo-reconnaissance
inagery previously tekem along & pre=-plannpned
flight pakth. A similar map-matching technigue
uszas Iimagery obtained Crom seasurements of earth
radiation, In all types of map-matching, the
mizaile route pust be pre-planned. for it 1s
necessary that the missile guidance unit contain
within ita pemory the baaic map data with which
pid-course observations are to be compared.
Ierpinal homine syatems are target and flight-path
dependent. The primary use of terminel homing
systems 13 to increase delivery accuracy against
selected targets or target typea. Types of
sensors used in such syatems include radar;
electro-optical/infra-red, and radio/radar inter-
cept techniques. Homing systema have limited
application to cruise missiles used in theater
tacticel warfare. Homing systemas [or tacticel
ballistic miasilea are generally infessibles
becauss of reantry body heating and the resultant
ionization during the approach te the target.
These effects appear as bthe misaile eanktera the
@arth's atmosaphere at about H00,000 [feet and
baspar the perforpance of the homing senscra. In
addition, the inertia of the reentry body and the
short time available for correotion of reentry
path tend to make ballistic misaile homing systema
relatively inafficient.

An important characteristic of tactiecal
warfare 1is "movement.® Therefore,  payload
delivery systems designed for tactical combat must
be time-sansitive, possess rapid targeting flexi-
bility, shert delivery Eime-to-target, and
adequate accuracy to negate specific targets.
With regard to targetings each misaile should be
capable of being targeted (or retargeted)’ within,
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for exemple, & minute to any target within rangs.
Map-matching guidance syatems applicable to land-
atteack cruise missiles such as TOMAHAWE do not
permit thias. Map-matching requires that at launch
the guidance memory unit contain stored over-land
route data (whether contour or imagery) to which
obaerved data can be coapared. This stored data
is provided launch shipa for selected over-land
routes on computer media tapas or diaks, Each
route is prepared weeks or months ahead of time
for m spedific route to 8 pre-aelected target.
This stored date is inserted into the missile
guidance unit just prior to launch. In addition,
the ship must plan the over-water route to a
designated see-land boundarys and this route
information oust alsoc be input to the pguidance
syatem and married to the over=land route data,

An outstanding feature of inertislly guided
balliatic misailes ia complete flexibility with
regard to last-minute target asaigmnments or
changea. Solution of the pure inertial guidanoe
problea for ballistic misailes is mainly dependant
upon inertial reference inputa, launch point and
target geographical ocordinatea, and stored
missile pguidance system equations. Modern
computer mpass-memory storage units are very ssall
in asize but large in memory capacity. This now
parmits most of the ftraditional ®fire control®
functions to become part of the miasile guidance
and control syatem. Aa a result, the oaly manusl
inputs required are target geographical
acordinates, Inertial systes delivery accuraclea
to ranges of about 300 to 1,500 n.m. are of the
order of 1/8 to 1/2 mile.

Missile atteck reection time == the sim of
launch preparation time and misalle flight time
== epgatly favors the ballistic missile over the
crulse miaaile. Launch preparation time for
sodern ballistic missiles is measured in aecconds,
whareas, launch preparation time for a TOMAHAWE is
of the order of 10 to 20 pinutes because of
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raquired on=board pre=rlight activitiea. The time
of rlight for a ballistic misaile to a targat at
1:000 n.m. is of tha grder of 10 minutes aa
compared to 2 1/2 to 3 houra for the oruise
miasalle, Thus, tha attack reaction times compare
ga 10 mipgtes for the ballistio to 200 miputes fop
the cruise missile. The significance of this is
that aircraft at an enemy air base, f[or eaxample,
may ba long gone before the aorulse miasile gets
thera,

As to vwulperabilitys oruise misailes are
subjeat to anti-alreraft daflansea, These lnclude
alectropic ocounter measures and weapons ranging
from shoulder launched homing missiles to more
elaborate SAM defensive syatams, On the other
hand, it i3 pearly impossible to provide defenses
againet ballistic misasiles in the battlefield.

The "Sherwood Forest®™ arrangement of vertical
launch tubes for ballistic misaillea was f[irst
developed for POLARIS. The POLARIS submarine was
readily achieved by cutting a SEIPJACE hull in
half and inserting the launch tube section. The
same concept 15 wieble for providing a8 new
taotical ballistic missile land-attack capability.
Missile design should mnot be compromised by
requiring that 4t be enclosed in a capaule and
made capable of torpedo tube launch as is the case
of TOMAHAWE. A vertical launch aystemn will
readily allow for growth including greater range
and paylead, and features such as atellar puidance
mid-course update, if and when greater perforsance
is required.

How is the time to initiate design atudies
leading to an advanced submarine  tactical
balliatic missile;, land-attack weapon aystes with
immadiate launch and fast attack-reaction-time
gapabilities; complete targeting flexibility.
sanll nuclear payload: inertial puldance. at least
1:500 n.m. range. multiple vertical launchfstorage
tubes, and provision for missile growth. Such a
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aystem will reduce the need for TOMAHAWE missile
over=land route reconnalssance and preplanning.
and over-water route planning prior to launch.
Purther, ballistic missiles will preaent no
copflict/deconflict probless in a task force
environment.

An additional conaideration: the matter of
payload delivery accuracy may come up. Tha answarp
iz that ballistic wmwissile inertial gulidance
accuracy appears to be adequate. Conaidering only
blast effects "The Effecta of Huclear Weapons.
Edition 3, 1977," gives the following data:

For Max. overpressure of 5 pai.®
10 KT 0.95 n.m. radius

20 1.18
30 1.35
Ll 1.49
50 1.60
100 2.00

For Max. overpressure of 10 pai.
10 KT 0.60 n.m. radius

20 0.75
30 0.87
80 0.95
50 1.10
100 1.30

® pai will take care of any tactical force and its
equippent. Thermal and radiation effecta will
finish them of !

William P. Gruner
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at the funeral sarvice of
Rear Admiral JACE DARBY
who died of a heart attack on 1 January, 1987
while COMMANDER SUBMARINES PACIFIC

I'm here to telk for & Pew mlnutes about our
good friend and ahipmate Jack Darby.

I- have to say that I had a Etough time
colleating my thoughts for this day. My nmind
becama & kalelidoscope -- Filled with multiple
images of our association and shared exporiences.
I found it difficult to put some order to tha
mattar.

I first met Lisutenant Jaok Darby whean he was
Weapona Officer in U35 DACE. I was & new
commanding of ficer looking For a way bto get off to
a good start. Jack helped make that poasible ==
bhe had & big part in eatablishing the reputation
that the submerine slready enjoyeds eand he bhelped
sat the tone for latery, because of what he did,
and what ha left behind.

The next time he was Commander Jack Darby. 1
had just set up shop in the Maditerranean when who
appeared but Jack, in command of THOMAS JEFFERSON.
Jack spent Cive vears 1in command of two misaile
submarines =-- with over four years of subnerged
operationsl And: most of us heard him say that
he'd really like to do it all again.

To put that in perapective, think about the
fact that submarines represent well over a third
of our Havy's combatant strength, but are manned
by only & handful of young officera like Jack
Darby -— lesa than 10% of the Navy's Officer
Corpa. Few outside of our community recognize the
contribution sade by these men, and nobedy else
fully understands the terrible personal
responsibllity borne by those who comsmand the
missile submarinea. Jack knew -—- and he scought ikt.
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One S3BEN command is far more time in the tiger's
mouth than most officers can handle -— yet Jack
went for two.

A few years later it was Captain Jack Darby
=~ Commandant of Midshipmen, USHA. Hot unexpect-
edlys Jack showed his mwidshipmen & reparkable
blend of professional competence; integritys
toughness and sensitivity. He had each of thoss
fundamental characteristica of leaderahip im full
peasure, but thers was more. Ha had a wunique
aense of the worth of an Individual, and the
ability to sea not only what he was, but alao what
ba or she could beocome.,

Jack had a tough act to [ollow as Commendant
== poming in behind Jim Winnefeld. But ha was up
ko it. He guickly became an elogquent example of

the pright guy in the right place at the right
time.

Then 4t was Admiral Jack Darby == a highly
regarded member of the Jolnt Staff; then
COHMANDER, SUBMARINES PACIFIC. Agein, the right
Euy 1in the right place at a critical time in the
lives of our young submarine officera and enlisted
men.

Throughout his caresr, Jeck Darby deponstra-
ted great skill as an opearator, a diplomat, and asa
2 military commander. And he commanded, He did
not manages he did not petition or manipulate. He
nommanded.

He did many things well, but most of all; he
was a subparine officer -- the kind of guy who
ravaels in the challenge of the deep ocoean and in
the company of brave and skillful men who would
share it. Ha sought the direct personal
reasponaibility of command -— what he called the
"inescapable responsibility™ -—- and he encouraged
others to do the same. In fact: hia principal
legacy £ia the young pecple whose livea he touched



and who still serve in the sese tradition of
ponmitment == officers,; enlisted men; and midship-
maén who axperienced his special aense of the right
thing to dos and his singular ability to handle
the toughest job with balance and lota of good
humor. He made sach of them reach desp inside for
their own personal undsratanding of thelir chosen
profeasion.

Jack also left us a legacy of ocommitment, I
don't think he aver had a job that waan't the soat
important thing in hiz professiopnal life. Jack
Darby never saw a Jjob he couldn't do or didn't
like. Even soc, he was somewhat teken sbeck at the
prospect of being the Commandant of Midahipmen
without any undergraduvate exparience at the Naval
Acadezy. But in the long runs it strengthened his
coamitment -— and the Academy was better for it.

John Adams is supposed to have said; "Thera
are only two creatures of valus on the face of
this earth,; those who have a copmitment; and those
who demand the cosmitment of othersa.®™ Jack did
both. He was; he is, truly a "creatore of value,®

I shall not forget Jack Darby. He touched my
life in many ways == just as he towched many of
youra. There are a thousand ways to think of him,
I like to remsaber that keg of beser he wom from
Commodore Mike Moore when DACE hit five of Cive in
our Tirat f[leet exergise. But ope of my best
racollectiona comes from a submarine birthday ball
several years ago. Jack and & bunch of [ormer
submarine CO's got together to put on the r[loor
show. I'm not sure whether they thought of
themselvea as a rook group or a country band ==
that's not important -- what'as to resamber is how
they brought down the house with a raucous
rendition of Willie Nelson's "On the Road Again,.®
But this time the name of the song was "On Patrol
Again.® Jack sang "Oh how I wish I was on patrol
again.... making music with my rriends....."
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There was a big crowd, and we 2l] laughed a
lst, but we also knew he meant it. 3o as we leave
this chapel today., let's think about hi= as he
would have it. Jack"s not really gone -- ha'a
Just on-patrol again.

How it's time for his decoration. Jack Lliked
to say "that the rewards of real service comea Iin
the knowledge that one's work represents a lasting
contribution to the welflere of individusls and the
mission of the Havy." We recognize such service
with & medal and a citation to expreas the
nation's thanks for service that is at once beyond
the simple call of dutys yet abspolutely vital to
our survival as a free people.

S0 now for the American people and on behall
of the President,; it iz my great plessure fto award
the Distinguished Service Medal fo Rear Admiral
Jack Darby.

In the January 1987 4issue of SUBMARINE
REVIEW, Lieutenants Breux, Horn and Foster made
aooe interesting comments on a POLARIS
survivability war game, played in 3SAC Headquartera
in 1561, almoat 27 yeara ago. Four of s who
participated in that game had described it im an
gearlier isaue of the REVIEW. I was delighted to
ses some younger officeras respond to the
description of an interesting game wherein the
POLARIS system was under a "real world" attack by
some leaders in the Strategic Air Coasand.
Although I am at that wonderful age where the more
I know the leas I understand. I strongly suspeot
that the Lieutenanta were giving me the needle,
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inferring that those of us involved in the 1961
Game were naive, amateurish in our knowledge of
analyais, and of the wrong T"profeasional
background.®™ And they msay be right im their
viewa. A Few more comsents might be of intereat
== and maybe even valuable to the Lisutenants.

The analysis of the 1961 GCame, probably
conducted by the Lieutenants somevhere 1n the
vicinity of a good computer inatallation: was wvery
interesting and representative of the considerable
improvements that have been made in the war gaming
process in the last 27 years. In 1961, although
digital cogputers were beginning to make in-roads
in the war gaming function: their use was
extremely limited. Although the Strategic Alr
Command (S2AC) was a leader in computer usage at
the time; capablilities of the degres necessary ko
play & seriea of war games enviaioned by the
Lisutenants did not exist. We played a hand game
== laborious and time consuming -- and we examined
only one set of conditions. The Came never should
have been attempted in the [irat place -- but the
issue was real. POLARIS was a considerable threst
to the manned bomber and ICBEM for many reasons ==
and its ecredibility had a tresendous impact on the
budgeta of the individual services as well as on
the effectiveness of the deterrent posture in the
world. 20 we were ordered by the authorities in
power to "play & game" == and we did so. without
banefit of such more than some good mapa, a8 few
fadding machinea; a book of probablility tablea,
plus the talent available in the Joint Strategic
Planning Staff and SAC Headquarters. We succeeded
in fending off a direct attack on POLARIS. Had we
had the analysis and war gasing capabllities
available today:, we could have undoubtedly come to
better and oore poaitive conclusions in a more
definitive manner — in far leas tioe. But the
end result would have been the same -- the
survival of POLARIS -- a reinforcement of its
gredibility as a dominant deterrent forca. So
sush for tha paat.
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Today, At seems that TRIDENT ia under attack
== in & socmewhat different senner than POLARIS in
1961 — and from different antagonista. There are
wishful anti-submarine warfare theorista who elaim
the aseas will be transparent in ten or fiftean
years, thereby casting doubt on the survivability
of TRIDENT, And there are othera who would wal-
come & [law in the reliasbility of TRIDENT — for a
variety of reasona. The pore successful the
systems the more it will contribute to deterrence
-= @nd thereby as an incidental reault, recelve a
larger share of the available deterrence delsnse
dollars.

Some of the more aseneible opposition to
TRIDENT comes [rom those whoe are genuinely
concerned about the dangers of nuclear war,
started by mistake or contrivance. They don't
l1ike the didea that the actual launch of the
missiles in = TRIDENT submarine is under the
direct control of military personnel on board.
They want positive control of all nuclear weapons
in the hands of civil authority. They invent
scenarios whereln the skipper of a  TRIDENT
submsarine blows up the world of his own wvolitlon
or with the contrivance of his crew. They don't
understand the term "speclial trust and confidence®
and they don't give it puch credibility. In scme
extreme casea, GChey even caat asperaions om the
sanity of people who would serve with such weapons
syastema in the firat place. (Naval aviators often
have the assme feelings about the submarine
servica). They want &all misailesa in all Mavy
units, particularly those in the TRIDENT, to be
equipped with the Permissive Action Link -- the
FAL == with the control veated in the hands of
oivil authority. And they have pounted an
organized affort to bring about asuch a condition.

For example:; the John F. Kennedy School of
Government at Harvard beld a conference on the
subject in February 1986. A draft version of the
minutes of that peeting can leave no doubt as to
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the seriouaneaa of the aoction that is being
sounted to place further constraints on the
TRIDENT ayatem. The impact of the inmstallation of
PALs in TRIDENT could atand acme good analyaia.
If such Iinstallation decreases Ethe reliability
factor of the syatem considerably, the emphasis on
its role 1in deterrence will be deacreased
gecordingly, which many of us believe would not be
in the best interests of pesce — or the Navy'as
role in the events of the future.

Fosaibly for their next exerciss in war
gaming analysis; the Lisutenmants could put
together & msodel that explores the impact of
Permisaive Action Link on TRIDENT effectiveness.
In 1961 the survivability of POLARIS was a key
issue. In 1991 it can well be the reliability of
TRIDERT: in addition to the survivability of the
laupch platform 4itself. Some bright young
Lieutenants =ay have teo fight that battle and now
may be a good time to get ready.

Jarry Miller

IHE PASSIVE ACQUSTIC CUTIE

In the January Submarine EReview., Phoenix
discussed the World War II 0U.5. experisnce with
steas-driven torpedoes, the Mk 14s and 23s. and
with the electric-powered Mk 18a. But:; one other
type of submarine-=lsunched electric torpedos the
Mc 27 "CUTIE™ should have also been discuased to
understand WW¥ II experience with "electrica.”

Although only a few CUTIEs ware usased by 0.5,
submaripes in WW II, thelr success wWas =0
exceptional that they should not be forgotten.
They were a small torpedo with a small warhead,
slow, and with passive acoustic homing. Dnder—
standably with today's very fast: big warhead
torpedoss -- and conseguent high, sell nolse -- a
passive acoustic homing capability in a torpedo is
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pretty much ruled out. Further, the U.S5. has
placed primary emphasis on having submarine
torpedoss for anti-submarine use, and againat
enemy osubmarinesa which are relatively quiet com-
pared to the loud, surface ship targets of WW II,
and against which a passive acoustie torpeds could
ba truly affective. Thus the lessons learned fros
the use of the CUTIE against Japanese warships are
rarely appreciated.

The history of the U.3. Mk 27 torpedc began
with & recognition in 1943 that the Germans were
using a terminal homing torpado called the GHAT --
the Germsan Naval Acoustiocal Torpedo. It was &
torpedo that pguided itsslf to contact with the
target by the nolse generated by a ship's propel-
lara. Earlier, the 0.3. Intelligence community
became aware of Gorman work on paasive acoustis
torpedesa. Hence, a torpede project was initiated
in 1950 with the passaive homing system work cen=
tared at Bell Laba and the Harvard Underwater
Sound Laboratory. With engineering development
then assigned to Hestern Electric and G.E.; &2 so0=
called "Mine Mk 24" with the code name of "FIDO®
was put in production and 10,000 units were
ordered. But Gthis pumber of units was radically
reduced when it became evident that it would be a
highly effective weapon. The Mine Mk 2§ ("mine®
baing & mispomer for security reasconss to nob
alert the enemy to this new torpedo) made its
debut 1in 1943 for use primarily with air craft.
FIDO accounted for 31 U-boats sunk and 15 dameged
from the 142 attacks made against U-boats during
World War II.

In approximately the ssme time [rasDe.
Westinghouse adapted the Mine Mk 24 for subsarine
use and called this anti-escort torpedo the Mk 27
or P"CUTIE."™ (See illustration.) This passive
acoustie =mall torpedo. welghed 120 pounds.: was 19
inches 1in diameter and 90 inches long, had a 95
pound warhead of HBX, pede 12 knots and ran 5000
yards. It didn't see mervice in U.3. submarines
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until late 4in 1944 4in the Pacific theater.
Whereas only seven CUTIEs were (ired by a total of
three submarinas, there were 4 hits recorded -—- an
impressive record of success., Actually there were
106 Mk 27 Mod 0 torpedoes (ired by other platforms
es well as submarines during WW II with 33 hits
resulting in 24 ships being sunk and 9 ships
damaged. A single torpedo thus tended to achieve
the same presults against escorts as & salve of
larger non-homing torpedoes,

e, GELE grAd BL&ITLAT E LA, LI0N ARD
COWTMly STETLW

ELECTROMIL PRMEL

Torpado MY 27

Significantly, the Mk 27 CUTIE was quietly
launched froa a torpedo tube by starting it while
atill 4in the tube and letting 1t swim out ==
taking 8 to 10 seconds to olear the tube. The
noiay ejectlon of the conventicomal torpede waa
thus eliminated,

One other pasaive acoustic torpedo, the Mk
28, appeared in the Fleet before the end of WW II.
It was & full-size; 21-inch diameter, 21-Toot long
electric Gtorpedo of 20 knots aspeed, 4,000 yards
range and with a 600 pound warhead -- and could be
submarine launched. There were 14 of these Mk 28s
fired during the War with only 4 hits resulting.
This was probably due to inadequate training in
its tactical use.
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As for the firing of CUTIEs by the Gthree
submarines. gs noted In Clay Blair's Silept
Yictorys thelir use was ipitlated by Carter Bennet
in SEA (WL.

On the first patrol of SEA OWL in November of
T988; in the shallow watera of the Yellow Sea,
Bennet gave a CUTIE its TCirat subsarine teat. A
small patrol craft was the target., SEL OWL was
taken down to 150 Feat —— a safe depth which would
prevent the COTIE from homing on SEA OWL == and
one Mk 27 torpedo was fired. A hit resulted and
SEA OWL was aurfaced to check the elfectiveness of
the torpedo. Bennet found the patrol ¢raft in a
ginking oconditlon -- speking this atteck:. in
Bennet's judgement; "an unqualified success.™ On
his second firing of a CUTIE: again from 150 feet
deep and sgain at & s=all patrol craft:; there was
agein & convinelng exploaion and SEA (WL was sur-
faced; to f[ind the vessel not badly damaged but
dead in the water. The patrol craft was then
finished off with a Mk 18 torpede. Soon after-
ward:, Bennet tried two more CUTIEs againat what he
believed to be a deatroyer coaing cut of Nagasaki.
Hothing happened -- perbaps because the deatroyer
was making too ouch speed or because the deatroyer
spotted the torpedoesa. But the latter reason was
less likely than the former asince the early models
of the Mk 27 appeared useleas againat a target
going more than & 1/2 knota.

On April 9, 1945, GQCeorge Street in TIRANIE,
after attacking & amall convoy and alnking a 5,500
ton tranaport loaded with troopass was put under
depth ocharge akttack by several escorta. Streat
then fired ope COTIE, heard a loud explosion
cverhead with bresking up nolsesa, but never knew
the ultimate result of this attack., Nor was this
eacort listed as sunk == but perhapa it was too
small for the official recordsa.

On July 1. 1945, Frank Lypnch in HADDD
attacked a H-ahip convoy off Inchons Foréa == in a
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dense fog and in only 65 feet of water. Two
freighters were sunk and two damaged in Lynch'a B-
torpedo attack., The fog lifted and an escort, a
frigate, was sighted charging at HADDD, At flank
apeed, HADDD fled for deeper water being chased by
Ewo ascorts, Staying on the surface seemed fatal
#0 HADDD was dived in B0 reat of water., Two
CUTIEs ware réleased -- hoping that they wouldn't
hook back on HADDD., ©Omne Gtorpedo hit Coastal
Defense Vessel No. T2, an 800-ton frigate, which
blew up and sank. The other escort broke offl" his
atteck to rescus survivers.

In effsct, the COTIE with its passive
acoustic homing [Ceature proved to be a useful
anti-escort torpedo, particularly for submarine
use in shallow waters, Its swim-out feature was
non-alerting to searching surface escorts. And
its suoecesaful use in extrene situaticns, as a
last=ditoh submarine defepnsive measure, might have
encouraged greater emphasis on this kind of weapon
for future submarine operationa.

R. C. Gillstte

JHE BASTION STRATEGY

I agree with Hr. Breemer in his REVIEW
article, July 1985, that in the relevant Soviet
literatura, thers is little direct mention of what
in the Weat we have come to call a "bastion®
concept or strategy. A3 to literature on the
Patrategle witholding posture™ to which the author
alludes, 1t 1is prolific: giving good reason to
infer and deduce such thinking on the part of the
Soviets.

In the differeance in size between DELTA and
TYPHOON; one should keep in mind that the criginal
design of TYPHOON may have called for a 28-tube
ship rather than a 20-tube ship.
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It ia guite true that sinoce the sarly 1970'a
there has oocourred a noticeable increase in the
par wunit size and therefore the endurance of
soviet ships. Fewer Soviet submarines taking
advantage of this increased size and endurance to
be overseas during wartize would still; in Hr.
Breeper's words:; bave to be "guarded® by [orces
other than themaslves.

In theory, waré the Sovieta to concantrata
their 35BNa in relatively small areas; such as the
northern "bastions™, this would sase the Western
gegrch and locslization problem, though it might
or might not ease the detection proble=.

Contemporary Soviet military thought does not
necessarily hold that any nuclear exchange will be
preceded by a period of corisis and Aincreased
tensicn == sufficient ®o constitute reliable
warning. Oftan this is wishful thinking on the
parts of both the U.5. and 0.5.3.R. The fact is
that the Soviets, more than the Weat; are
conatantly augered by a "realistie™ perception
that war may begln precipitouslys without much
warnings fed by accidental miainterpretations.
The Soviets wish this were not poaalible becauss,
for them; wara are begun on purpese and by careful
caloulation. Heverthelessa,; in recent years; the
Soviets show an Aincreasing appreciation for
spasaodic war atart.

Keeping most of their submaripnes in and near
hopme ports most of the time is a long-standing
Soviet preference owing to a philosophy and a
neceasity of mreadineas which is wvery different
from that of the U.5. Navy. It has & 1ot to do
with endemic and aystemic limitations on Sovist
naval resdiness, @8 Hr. Breemer and others have
suggested., Bubt; it is elso the manifestation of
the Soviet understanding of how wara start and of
how they can best react to the atart of a war in
both the very near term and in the longer courae
of ealeulated events. The Sovieta repeatedly say
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that it is dncorrect and dangerous to imputa
Weatern preferences and sotivea to thom.

Morecver, 1t would not be a good idea to be
in ths area whare any 35BN attempted to launch
SLEMs from "insida thair homea ports,™
fdditionally. 8 alzeable depth of water and
navigable sea room is required to launch SLBEMS ==
properties usuelly not found inside home porta.

James T. Weastwood

Just Tor geperal information and ko clarify
box scores of Soviet submarines, the [ollowing
nusberas of nuclear attack subparines are derived
from unclasaified socurces:

- From Jape's Fighting Ships, 1986-87., the
Soviets apparently have 84 nueclear attack
pubmarines in commission today. These subma-
ripes carry 20 or more torpedoes and probably
the 55-N-16 as well -—- a missile with an ASW
torpedo warhead. (13 of these are converted
YANKEE S5HNa)

= @dditionally, the Soviets have 52 misaile-
carrying nuclear submarines (cruise missiles)
which also carry a big load of torpedoes and
Ara nuclear attack submarines by any
definition. (Would anyone reclassify the
688s which have twelve cruise missiles, 4n
vertical tubes up forward, asz S3GNa, instead
of nuolaar stteck submarines?)

= in addition to the 136 nuclear attack
submarines listed above; there are poaaibly a
few more Sovwlet nuclear submarines which are
not olearly identified, which might be
nuclear attack submarinss.
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The uninitiated (into submarine mattera) tend
to believe that only 55Ha are nuclear attack sub=
marines, This is because of the vague way in
which submarine box ascoreas are requently
presented -- in unclassilfied documenta. Don't ba
fooled. Hefer to the above figuras and order your
thinking about Gthe Saviet submarine threat
acoordingly.

RRRF

ON THE "SILENT SERVICE®

I can't tell you how impressed I was with the
ideas W. P. Gruner brought up in hia article
"Encugh of This Silent Service Bunk"™ in the
October 1986 SUBMARINE REVIEW. Or what delicate
mesories 1t touched in mes reaching back to oy
service in World War II. I too resented being
Pahut owt® of inforsation I really deasrved to
have. I know it igpaired my effectivenesas as an
enlisted man and always felt I could have done a
much better job if I had only known what was going
on.

I was one of those early SD radar men Mr.
Gruner mentioned. I went aboard GATO in mid 'B2;
and was given a ten-zinute "course™ in radar -
which I had never even heard about before. I
never oould understand why I didn't get a single
contact on that patrol until we were just outailde
Dutch Harbor. Somebody hit the control room deck
from the conning tower just as I saw & blip on the
radar. When I reported 1t: I wes informed that it
was "friendly”™ planes atrafing us. Great sorale
builder: right?

Before the war we were told that 553 were the
Peyes of the flest™ -—— the fleet's accuting force.
He were supposed to duck under the enamy's acreens
logate their big ships and radio back the
infaormation. Put we understood that 4if a DD
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spotted ua or even our perisccpa, or I an
airoralft reported our silhouette we were as good
aa daad. I'm sures that this brain-washed lots of
our &5 officers and mén == aven while the Germans
warea at the same time proving that theory was
falaa, But such information learned in the
Atlantic War wasn't getting to the Facific.

I eapecially liked Mr. Gruner's stateamant,
"Zecrecy 1a ocounter-productive in Ehis age of
rapid technological advance.®™ How difficult it
must be [or people to work cooperatively in a
Tailent service.®

Frank Sennallo

VADM DeMars' fine speech in Lims mentioned
the "tight fraternity” of submariners. It brought
on fond pemories of the S50's when our wardroom
hosted oompetent and charming submarine officers
from Argentina, Brazil. Peru, and the Netherlands.
It pould well be that scose of these men. as senlor
officera; heard his apeach.

Among the important polnts he oade were:

= the USSR has many Non-NUCS as well as many
HUCS.

= the USSR i1s bullding greater wvariety and
numbera of WIC's than HATO,

= the UEN concentrates on WBUCa relying on
Allies for Non=NUCa,

= By  maintaining technical and personnel
superiority, the USH can, with ita Alliea,
maintain adequate submerine strength with
about 100 SSHa,

It seems oclear that in the years since the

introduotion of S5SHa thare has been great
prograsas in improving not only 85Ha buot also in
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the improvement of S3s. Areas of Iimprovement
include: silencing, shock-preofing, sensora, hull
strength; submerged endurance, eto. Further,
producibility of 583 may have held up better than
that of S53Na.

Thus, estimating & future "correlation™ of
subparine forces is a very complex funotion of
exchange ratea between SSNa, 553, and SSHs va
853, (including multiple 55s and ensmy suba in
coordinated opas with other ASW foroes —- all in
appropriate geographic ssttingsa. It ia assumed
that 33BN safety on both aides will depend largely
on the above correlation.)

The adequacy of 100 USHN 35Ns will dapend,
perhaps eritically: on the complex gorrelations
above. Yet, moat of the discussion I'we heard haa
involved eatimates only of the 52N wa SSH exchangs.

It seems important, then, to  conduct
exercises within the various submarine types in
HATO — particularly for SSHa va 553 -— to more
accurately estimate the complex correlation above
and to reapond prealistiecally 4in future foroe
plans.

The design of exeroises froa which improved
@atimates of exchange rates can be made will
obvioualy require the most subtle analysis mnd
planning. The conduct of axercises and analysis
of resulits will be equally subtle to include the
necessary submarine-class and gecgraphic diveraity
and atatistical significance. And; 1t may prove
diffioult to exclude participation by the
unwanted.

Further difficulty in desalgn and analysias of
exerciaes Arises when ona ocopaidera Ehe
contributions made by non-submarine forces such as
air, surface, mine, and C3I forcea.
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Finally, the resclution to win in any set of
exercises short of wvar may be the moat important
factor of all in a dynamically changing technolo-
Eilcal world. Propaganda affect and politiecal
subversion are definitely influbnees affecting
reaclution.

The ceiling of 100 55Ns: long embedded in
political atones could be the formula for defeat.

REL

How great to hear from Henry Young againl -—-
in his mpost thought provoking article; in the
January issue.

At risk of over simplification, Hanry
explores ocertain aspects of & submarine caspaign
in defended waters in consideration of planning
lpplications. He brilliantly ochows Ethat 4in a
campaign f[oocused on destroying 33BNs while facing
& conatantly acting defenae,; the exchanges rate of
S5BHa for 3S5Na will be degraded as succesaful
attacka reduce desired engagement opportunities
with the defenzive forces resaining atrong.

Some of his conclusions:

= S3Ns should aveld the 35BHa delenses.

increasing the number of S5Na committed to

the campalgn will not overcome the effect of

a oodeat defense.

= @ fast atart of the 53N campaign will not
materially lncrease effectiveneas.

I would copnclude that: making the destruction
of 55BNs the objective of the campaign sesms to be
a distorted atrategy. The cbjective is to win the
war 23 soon as poasible. The way to do that is to
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attack as vigorously as poasible any thing that
may get im the way of 0.5, objectives. Attacking
33BNs early in a war may ba a mistake from other
directions. It could dastabilize the deterrence.
put off the destructicn of more acocessible targets
leading to loss of the sea war to forces which
attack S5LOCa; and as Henry points out, failure to
attack what he defines as submarine defenses evan
reduces the chance of desatroying the S5BNa.

I agres with his last paragraph:

"Fighting an undersea campaign in defended
waters is shrouded in uncertainties that should
challenge S5SH foroe planning at the levels of
strategy, operations and tactics for & long time
toc come, Sound insight inte the nature of such
cparations is a prerequiaite for effective force
developoent and employment plans.®

Dick Laning

AN THE NEMS

o Ihe Poatk of Januvary 13 explains the
last-minute "secret™ change mpade to the U.3.
yacht, 5Stars and Stripes, for its final round of
races off Fremantle, Australiz to pick a
challenger for the America's Cup. Dennis Conner's
boat had gotten a new plastic hull coating
designed to reduce drag. The coating was "applied
in 30 three feet by one foot panels of about .007
inches thickness and with V-shaped micrc grooves
== like an LP record.® The ocoating was deaigned
by 3 M to out drag on space vehicles and ™will
boost boat speed.® (The subsaquent 4-1 victory of
Stars and Stripes over the seemingly invincible
lNew Zealand boat and later the -0 win owver
EOOKABURRA III was apparently conclusive evidenca
that Stars and Stripes had gained a good deal of
speed by adding this coating. The SUBMARIKE
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REVIEW article "Slippery Skina for Speedier Subs™
in the July 1984 edition, notes that "thin grooves
running lengthwise along the cuter skin of a sub,
reduce boundary-layer turbulence" —- and "seem to
reduce drag better than perfectly smoocth
finishes.")

o Defenss Week of 22 December, 1986
raports that inacourate design drawings for the
installation of the BSY=1 ocombat and weapona
launch system (formerly the SUBACS) in the SSH=
T51: @an S5SN-688 Los Angeles olass submarine, will
delay the delivery of the SAN JUAN seven montha.
SAN JUAN: SEN=T51, was christened at Elsckrio
Boat's Shipyard on Dec. 6th. Yice Admiral
Hernandez, Commander of the U.3. Third Fleet said,
at the christening, "When comzisaicned, she will
be the most capable submarine in the world.™ And,
launching this submarine on the eve of the
anniversary of Pearl Herbor was a fitting remindar
of the "consequences of being ill-prepared for war
in & time of peace." 3San Juan Mayor Baltesa
Corrada hoped that the SAN JUAN's hull number was
a prophoay of things to come, i.8. San Juam as the
gapital oity of the 5iat atate of the uniom.

o An ALHAY of January 1987 1liats five
unrestrioted submarine line officera who werae
sslected for premobtion to the grade of Rear
Admiral (Lower Half):

Douglas Volgenau, CO, NUSC Hewport. RI.
Thomas A. Meinicke, Chief of Staflf COMSUBLANT
Raymond G. Jonea, Jr.. OFNAYV (OP-90B)

William F. Houley, OPNAV (OP-11)

William A. Owens, Exeo. Asat, to VCHO (OP-90A)

This selection lists 29 unrestricted lina
of ficera who made flag rank with this selection.
Eleven were aviatora and 13 were surface officera.

o Ihe Postk of 27 January tells of the use
of STINGER missilesa by Afghan guerrillas to shoot
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down Soviet helicopters and Fixed wing airoraft,
One pguerrilla cossander asaid they were shooting
down aircraft in about 708 of their attempts with
this heat-sesking weapon. This shoulder-launched
missile when wused by the commander's wunit had
downed two helos and 3 transport planes with the
geven missliles the pnit had fired. The cosmander
further noted that be believed 90 to 100 Soviet or
Afghan government sircraft had been brought down
by the STINGERs so far. This ia the first whole-
sale wuse of the STIRGER in actual battles, Six
were reportedly fired in the Falkland Islands War
with one aircraft claimed destroyed. But this
First teat of this weapon in a war environment was
with 1little training of the men who fired the
miaaile., [Ed. Mote: Some British submarines have
a battery of Blowpipe missiles (aimilar to the
STINGER but far less sophisticated) installed in
their shears for anti-airoraft wuse.) Tha STINOER,
as identified from The World's Misaile Systems is
& U.5. misaile of 3 miles range,; 60 inches long.
weigha 22.3 #a, 1is supersonic inm apead, i1is fired
from & 7.7T# shoulder launcher; has dual Ethrust
sclid propellant propulsaions, and has counter=
countermeasures colroultry to give it impunity to
any known IR threat. It can engage aircraflt of up
to mach 1 apeed:; at all aspects; and is a f[ire-
and-forget weapon. Its diameter is 2.75 inchea
gnd it is a replacement [or REDEYE.

o On Dec. 13th, the TENNESSEE (SSEN T34)
was ochristened at Electric Boat by Mra. Landess
Kelso, the wife of Admiral Framk B. Kelse II,
Commander in Chiel" of the Atlantiec Fleet. This
Sth submerine of the TRIDENT class is the firat of
her class desdgned from the keel up to carry the
TRIDENT II (D-5) ballistic missile, which has
plgnificantly greater renge and payload than tha
TRIDENT I (C-4) and an acouracy which in effect
makea it a good counterforce weapon. ADM EKelso
sald; "So today we witness, with the launch of the
TEHHESSEE, the inal step in the modernization of
the submarine leg of our nation'a atrategia
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triad.” Adm. Kelso added...."Today the TENNESSEE
beginas its historic journey to add a new
capability to maintain werld peace.™ Sanator Gore
af Tennassaa called tha chriatening "truly
significant™ because it "marked the era of the new
misailea™ and "will deter Russians around the
world.®

o General Dvnamics World of January 1987,
reports that on Wov. 218t at the Naval Weapons
Center China Lake, California, the TOMAHAWE crulse
misaile desonatrated a new land attack capability.
The test was the first flight of the production
configuraed submunitions-dispensaing variant.
Launched by tha U35 ARKANSAS at sea, the miasile
flew & 500-mile mission to the China Lake Range
and succeasfully engaged multiple targets with its
28 packs containing seven inert "combined affects
bomblets (CEBa).™ This TOMAHAWE warhead esnables a
gingle misaile to attack sultiple targets such as
revetted airocralft or air defense inatallations,
"Approximately 30 percent of Havy TOMAHAWE oruise
miaailes will be the submunitions variant.® (This
submarine-launched weapon 13 considered to be
usable prior to strikesz by a U.5. sttack carrier's
manned aircraft on land objectives == it 1s =a
means to soften up enemy air defensea and reduca
attrition of follow-on U.3., manned aircraft.) On
Nov. 26th a TOMAHAWE waa vertically launched for
the firat time from & submerged submarine. Thia
anti-ship variant flew 250 miles and passed within
a lethal distance of a target bhulk, Thia first of
seven flights will give submarines a wvertical
launch capability for TOMAHAWE in addition te a
torpedo tube launch capability. (In mid-January
there were Ewo pore subperged lasunchings with
crulse [lights to Eglin Alr Force Base about TOO
miles away.)

o Jane's Hayal Review of 1986 has an
grticle by Commapnder Roy Corlett, RN, which poses
the question of what is inside the very large pod.
mounted on the rudder structure of the VICTOR
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IIIs. (In previous SUBMARINE REVIEWs the funotions
of this pod have been guessed at.) CDOR Corlett
notes  that, "What has besn described as a
pagnetohydrodynamic (MHD) propulsion pod on the
VICTOR IXIa dis now fitted to SIERRA and ARULA-
class submarines -— a sure sign that whatever it
is; it works.® He notes that "the way an ieing
coat forms on the superatructures of some Soviet
submarines within minutes of surfacing seema to
indicate oryogeplecs in some form or othar,™ 1ln use
by the Soviets in thedr submarines. As to the pod
1tselfl; hils guess, he [eels -—- as to how the pod
g8 a3 propulsion system works -— is backed by some
good published Soviet evidence. He desgribes the
pod &8 heving & tube with a venturl entrance and
which runs down the center of the pod. A
streamlined cover st the forward end of the tube
opans when the submarine is submerged. This cover
protects the tubs when the sub=arine is on the
surface. Around the tube is a [lexible sheath
partitioned into segments each of which is [illed
with & magnetic fluid. Around the sheath, and
separated from it by partitioned cavities, are
inductor coila which mateh the resilient aheath
segmenta, dround the propulsion tube are 1liquid
helium eooling coils to provide superconductivity
of the inductor coils., In operation, a atatic
gonverter converts direct ocurrent into a woltage
variation 4in the inductor coila and generates a
pulsed magnetic Field. This field, acting on tha
magnetic fluid, sets up a traveling wave in the
fluid and thepos in the Flexible sheath. The
resulting motion draws water i1into tha tuba'a
venturd entrance and expels it aft, creating a
thrust, For the size of the pod and the mathod of
propulsion described, a crulaing speed of T knots
seaps poaslibla.

o The Washington Times of 6 January
raports on an article by Dessond Wettern of
London's Sunday Telegraph, Wettern wrote that
Fplans for blg surface warships for the Sowviet
Havy  have beep curbed in Ffavor of tha pew
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submarinea.™ He sald that Sovlet submarines could
eircumvent the 0.5, SDI system by [lying their
crulse missiles oloas to the earth's surface --
skimming the surface of the sea before striking
targets far inland. The article alsc notas that
according to Jane's Flghtiog Ships 1986-87, at
least one Soviet nuclear submarine (a Yankee
ballistic misslle submarine) has been rebuilt to
carry the BS3-NI-2§ land attack crulse missila
which has a range of up to UB00 miles and is being
teated, "The misaile is thought to be capable of
striking any targets in the continental 0Onited
States from a submarine lying hiddepn off either
seaboard, The report also said that Admiral
Viadimir Charnavin, succassor to Admiral Corahkov
a3 Head of the Eovieb Navy, "is & leading exponent
af aubmarins warfars,"

o YNCHM({35) Henry Buermeyer writes about
the HNatlional Submarine Memorial located in a park
in Grotons CT: and consisting of the conning tower
of the US55 FLASHER along with a set of bronze
plates showing the nazes of the 52 submarines loat
in World War II. There; at the Hemorial, tha
sacrifices of the 3,505 officera and men and their
loat submarines are to bes remembered during formal
pomorial services on Memorial Day and Veteran'a
Day. FLASHER sank more tonnage than any othar
0.5. submarine during World War II. The Memorial
atill needs $47,000 to complete this project -
still; the goal ia to dedicate this Rational
Submarine Memorial on Memorisl Day, 1987. Contri-
butions c¢an be pailed to: National Submarine
Memorial Freservation Fupd, P.D. Box 57. (Gales
Ferry, CT 06335. It is also noted that the City
of Oroton is looking at the r[easibility of
pequiring land for a walkway from the Hatiocnal
Hemorial to the Thaoes River and to erect along
this walkway memorials for the THRESHER and
SCORPION.

o Aerospace Daily of Decesber 15, 1984,
guotea VADM Bruce PeMars, Deputy Chief of HNaval
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Operations for Submarine Warfares as telling the
House Armed Services sespower subcommittee that
the improved 688 class submarines will be twice aa
effective as the current 688 clasa boata and would
have a wartime kill ratio over Soviet attack suba
of more than [ive to one. The [firast of tha
upgraded 688a, the 3SN-751, "will be able to
counter the aseven new types of Soviet attack
submarines that have become opperational saince
1976, Admiral Kinpaird McKee in later testimony
noted that some say the Soviet Unicn has &2 three-
to-ope advantage in submarine numbera,; but this
really isn*t so. PIl you match thelr first-line
attack boats againat our first=line attack
submarines, the ratio is about cne-to-cne. If you
aprinkle in the Soviet diesel boatas; that runa the
ratio vp. But diesel boats are really minefields.
in wy judgement. And again, to get the three-to-
one ratios you also have to throw in the S5BMs
which aren't going to go hunting for trouble.®

o An AP astory eon Januvary 13, 1987,
announces the imminent first flight teat of the
TRIDENT II (D-5) Aintercontinental ballistic
eissile -— submarine launched, "When the rirat
TRIDENT II rises from a2 lsunch pad at Cape
Eennedy: FL on January 15th, the Havy will be
testing & weapon seid to be so accurate it can
matoh the targeting ability of land-based
mizsiles, even though it's fired from a submerged,
poving submarine.® Critics claim that this weapon
will turn the nation's atrategic submarines 4into
firat strike™ weapona ayatema, undermining the
deterrent balance with the Soviet Union. The
firat tesat involved a launch from & ground pad
instead of a submarine, but Ffollowing the [lat pad
tests; firing the miasasile 5-10 times from a
submarine will be peeded before it is declared
operational.

& A& Navy release of 24 December, 1986,

pases the 0SS PLUNGER (33N-595) as tha Pacific
Fleet winner and U35 FINBACKE (53H-6T0) as Atlantie
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Fleet winner of the Marjorie Sterrett Battleahip
Fupd award, "The award ls given annually to the
submarine Judged to have the higheat level of
ocombat readineas.™

o of December 1986 4in
an article by Edgar Ulsamer sava. e | are
wvitnoasing a modernization and upgrading of their
{Soviat) rforoea that apana the apesctrum from
strategic to conventicnal conflict... this stem-
to-stern overhaul of the Soviet Armed Forcea has
transformed them f{rom garrison forces to glebal
forces that routinely test and probe thia nation'a
perimeters,™ The article mentions that three
TYPHOON-class pubparines are operational with a
fourth and Fifth nearing operational status. They
carry twenty solid-propellant 55-N-20 SLEMa with a
range of more than 8,000 kilometers. Four new
ballistic missile submarines of the DELTA IV-class
are at sea and will carry the 35-Ni-23 which is
completing its f[light %testing. This ligquid=-
propalled SLEM carries ten mirved warheads over a
range of more than 8,000 kilometers. It is also
noted that the YANKEE 53BNa == being decoomis—
sicned to keep Soviet ballistic missile launchers
within the 950 SALT II limits, as new Soviet S5BNs
enter the force == are being converted to a ™wide-
hipped® configuraticn in order to accommodate the
launch tubes for their new, large submarine-
launched eruise missiles.

o The San Diego Navy Dispatch of October
30, 1986, tells about the Submarina Eascape Tank at

Fearl Harbor and the hopes that 1t will be
preserved as an historical landmark. Decommis-
eloned, along with its sister tank at Oroton. CT,
in 1982 on its Fiftieth Anniversary, the Pearl
Herbor tank bhad its plumbing remeved but atill
stands, semi-occupled, while the Groton tank ias
planned for demolition this year. Submarine
escape training was initiated at both tanks in
1932 following a "disturbing increase™ in subma-
rine accidents alfter World War I. All submari-
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nars, excapt thoss with walvers, trained in these
unusual tanks, making ascents -- with "lung®™ or
"frea™ — from various depths (up to 100 feet) to
prepare them for escape [roa & strlcken submarine.
Two Ainstructors usually accompanied the trainees
on thelr ascentz and I problems arcse, an air
lock was leas than five seconds away. But today,
thess tanks have ocutlived their usefulnessa, as
gdvanced methoda of subsarine escape and resoue
have rendered the tanks cbaolete.

o Defense Wegk of 26 Janvary tells of
delays in the Havy's SEA LANCE anti-submarine
standoff weapon == of about BO-mile prange. Two
veraions have beep planned, one with a noclear
depth charga type of warhead (a replacement for
SOBROC) and the other a conventional version which
ocombines the misaile body with tha Mk 50 advancad
lightweight torpedo. Technical difficulties with
tha pualear wvaralon which was first to ba
operational in the original program, have caused
the Navy to now opt for the Firat development of
the conventional version. Frogram delays dus to
thia ahirt have evidently delayed the development
of the SEA LANCE misaile up to one year,

o A flyar distributed around the Chicago
area tells of the battle by WW II submarine
veterans to find & permanent home for SILVERSIDES
== whiech accounted for 23 enemy shipas in her U-
vear Paoific campaign. Presently anchored at the
foot of Chicago's Wavy Pier and cpen to wisitors,
SILVERSIDES has been offered & parmansnt home in
Muskegon, Miochigan, but tha Chicago Park District
has alsc promised a lakefront doocking aite and
adjacent land for a Great Lakes Naval and Maritime
Museum, The labtter proposal 1s certalnly & more
favorable one but inaction by the Park District
has kept SILVERSIDES's aiting in limbo == and her
potential as a lakefront monument to Chicago war
veterans not being realized. The help of submari-
ners to increase intereat in this project,
generate politieal pressures and inpcreass
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finanoing 1ia needed. The contact in Chicage 1is
through Great Lakes Naval and Maritime Museum, Box
A=3785, Chicago, Illinois, BO0690.

o Ihe ¥Washineton Poat of HMareh 3, 1987,
has a story on Navy Secretary Lebman's demands to
have three nuclear submarine commandera who were
recommended for promotion to captain by & aelec-
tion board convened in Jenuary, be "desslected® to
make room for three others. According to "Havy
officials,™ Secy. Lehman "did not feel that the
promotions of almoat 200 commanders to captains
ware fairly distributed among the submarine, sur=
face and aviation branches:™ and directed that the
board be reconvenad. But VADM DeMara objected on
the basis that the Secretary's deselection process
"was not legal."™ Howevers when on February 27ths
VADM DeMara, Deputy Chief of Naval Operations for
Subgarine Warfare, was ordered by Lehman to recon-
vene the board to select three other officers in
specilfied warfare communities, DeMars reminded the
Segretary that he had previousaly declined to carry
out sueh an order. At which, Lelman directed
DeMars® resignation as President of the FY B8
Aptive Duty Line Captain Selection Beoard. DeMars
latter of resignation was then submitted. Acocord-
ing to Ceorge Wilsen., author of the Ppsk artiecle,
B Havy officer ip the Pentagon circulatad a memo-
randum which said that the Secretary "could not
manipulate the current Chial of Haval Operations
to bend the legal rules governing the completed
board resulta."” In a follow-on articla in the
Post of & March, George Wilson noted that Seoy.
Lehman, at a Pentagon news conferance, denied
breaking any lawa by ordering VADM DeMars Gto
fdeselect™ thres commanders already recommended
for promotion to captain. And, that DeMars sotion
in resigning as head of the selection boerd =
rather than carry out his direction which DeMars
conaidered to be "illegal®™ ~-- was; in Lehman's
worda "in more than aix years as Navy Secretary
this was the firat time an admiral had refused to
cbay an order." The Secretary attributed this



defiance to his "lame duck™ status, since he has
announced he will leave his job in about a month.
being relieved by James Webb., The Secratary also
sald be "had rejected five previoua promotion
lists Dbecacse they [favored npuclear aubsarcine
officara disproportionately.” George Wilson also
reported that "The Senate Armed Services Coamittes
gent a letter to Defense Sscretary Caapar
Weinberger yeaterday demanding & ‘'coaplete and
thorough' inveatigation of Lehman's role in &1l
promotion beard deliberations,™ and suggested that
no more Navy promotion boards be oonvensd by
Lehman until after the investigation. In the
selection made by DeMars' board, "253 commanders
were recoamended for promotion to captain. Of that
total, there were 30 nuolear submariners,; 73 sur-
face warfare officera, 122 pilots and 268 naval
flight officera.” The nuclear submarinera had 30
of 38 seleocted -~ T9% of the eligible officera,
whereas other specialties had about 50%¥. And,
acgording to the Secretary, DeMars board had not
compliaed with the Secretary's guidance "and indeed
excaeded by 150 percent™ the numbaer of subsariners
to be sslected for captain. A Havy Tlmes article
on the same subject says that nuclear asubmarine
?::;n‘r retention is projected to fall to 40% in

o The groundwork for eatablishing a new
Submarine League chapter in the mid-Atlantie
region (New Jersey, Fennsylvania and Dalawara)
frod mesbers of the Haval Submarine League ia
being apearheaded by Henry Palmer and Dick Tauber.
Those who want to partieipate should write Palmer
at Computer Sciences Corporation, Rt 38 Box N,
HMoorestown, MNJ 08057, with home phone number
(609) 953=1143; or write to Tauber at RCA Corp..
(Bldg 127-294) Borton Landing Road., Moorestown,
NJ, home phone (609) 658-1165.

o Rear Admiral Jim Blanchard: who died

March 5. 1987, is well remembered for his sinking
of the Japanese aireraft carpier TAIHO of 321,000
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tona. It was the newest and largeat carrier in
tha Japanese fleet at that time and was Admiral
Dzawa'a flagahip at the Battle of the Philippine
Sea. But the atory of Blanchard's sinking of
TAIAO 18 not & simple ona. On Juna 19, 1934,
Blanchard in ALBACORE found himselfl in the path of
Ozawa's main ocarrler group. Blanohard, aftar
evoliding a deatroyer, Gtook a quick perizcope look
gt the second carrier in lins, Hearing that hias
T was not functloning properlys he shot aix
torpedoes by "seaman's eye." As 3 Jap destroyera
charged ALBACORE:; BElanchard took her desp. One
solid hit was heard, plus what socunded 1like a
possible second hit but which was a hereie sacri-
fice of a Japanese pilot who aspotted the wake of
an ALBACORE torpedo and dove on 1t -= destroying
the torpede and himself. The cne hit by ALBACORE
seemed 80 inconsequential that TAIHO's rlight
operations were ocontinued for the next seven
hours., But, apreading gasoline fumas then caused
a severes explosion —- the sides of TAIHO being
blown out. At this, Ozawa transfarred his flag to
the eoruiser HAGURO —- just in time, as & second
exploslon caused TAIRD to sink stern f[irst. For
many months, the 0.5. was unaware of thia sinking
and consequently Admiral Loeckwood awarded only a
Copmendation Ribbon to Blanchard "for damaging an
giroraft carrier.” Eventually a Japanese prisoner
of war said that TAIHO bad been sunk in the Battle
of tha Fhilippine Sea by a submarine's torpedo.
When thiz was confllrmed:; Admiral Lockwood changed
Blanchard's Commendation Ribbon to a Ravy Croas,

o U85 JACK (55N 605) is planning a 20th
Anniversary reunion along with a reunion of the
JACK's (58 259) crew members. Tha reunion is
acheduled for May B to 10, 1987; 4in the Groton
area. For information ocontact Enaign Mike
Metzger, (203) 449-3328, or Senior Chief David
Ellis, (203) B889-47h0,

21



BOOK_REVIEWS

ELEET TACTICI
By Captain Wayne Hughes. USN(Ret.)
U.3. Naval Institute Presa. 1986

This book is & study of fleet tactics which
approaches the subject from an historical
perapective and proceeds to develop chapters on
the "Great Trends,"™ the "Great Constanta,™ the
fGreat Variables,™ and the "Tranda and Constanta
of Technology.™

From this massivae overview of the elepments of
taoctics thera ia a ohapter on "Modern Fleat
Tactics.”™ This would appear to be an
authoritative atatement ol the current thinking in
the 0.5, Havy on how to ocperate a Fleet in combat.
In the Forward, Admiral Thomas Hayward states that
cur MNavy has "a peed, unrivaled by that of any
time in our history: [for the study and mastery of
tacties," and that this book "is a treasure house

of commopnassnsical pguidelines and stimulating
ideas.®

hdmiral Hayward alse ocomments that he is
often asked "How such longer will the Carrlsrs ba
the centerplece of the U.5. Navy's tactioa?"™ And,
according to Admiral Hayward, "A responaible
ansWwar muat revolve around technology and tactios,

== @nd the pages that follow are relevant to the
whole issue.®

This bock pay indeed mark a turning point in
the understanding of tacties by the D.5. Havy.
Since WW II the literature on neval tactica has
been practically non-existent. Whenever tactica
are considered they are usually presented
axiozatically ta support an analyala whoase
conclusions advocate the adoption of & new
technology or the nead for more of cartaln classes
of ships and aircraft.
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The author admits that "this book says little
about the submarine wars .... That 1is because
fleet actions offer the best chance of controlling
the m=seas." Buot unexplained by the author is why
be pever ilncludes submarines as an element of the

Fleet, Ha alwaya presants the ecarrier battle
group as the centerplece of his tactical force,

Admiral Hayward admitted to being & HNaval
Aviator "harboring all the biases that term
oconpotes.™ And your reviewer admits being a WW II
submariner with all the technologiecal igmorance
and biases attributed to thet breed by many in tha
podern Mavy. But,; does that imply that tactical
skills are the exclusive privilege of the
technologically informed? Indeed, doea the akill
of & boxer demand a knowledge of phyales and
physioclogy, and has the tactical successes of past
heross bean based on their btechoological skills?

The best book on tactics was written some
two-thousand yeara ago by Sun Tzu and is
frequently quoted by Captain Hughes. San Tzu
calied his treatiss "The Art of War™ and has, over
these two-thousand yeara, been the best analysis
of the skills needed by that outdated notion of
the "Warrior.®

Sun Tzu says "Do not repeat the taoctica which
have gained you ome victory, but let your methods
ba regulated by the infinite wvariety of
eiroumstanoea.® Thia 1is a truth well known to
anyone experienced in battle; the essence of
sucpcesalful tactlos is that of catching the ensmy
foff guard®™ or, 4if you will, by surprise.
Tactical dootrine and tactica by formula may
raesult in optimum solutions in analysis. but are
fatel against an alert enemy.

The essence of tactical genius ms best
exemplified by Admiral WNelson 1a to do those
things which the enemy does not consider
reascnable or logical. All of which says that an
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understanding of the analyais of [Flest Tagtios
preasnted by Captain Hughea i3 pot 1likely to
produce a future warrior of the caliber of
Horatic HNelaon, John Paul Jones, or Cheater
Nimitz. Battlea are won by the best warrioras; not
the beat mathematiclans or technologlsts: or even
analyata.

But satill, Fleet Tactics is an important
book. If 1t 1a widely read and diacussed by Naval
Officers it will become apparent that something
pore i1s needed to produce future victories of the
ioportance we attach to those of Helscn and
Himitz.

Admiral Hayward's feeling that the "peed (for
the study and pastery of tactica) was unrivaled by
that of any time in our history™ was a feeling
expressed by Winston Churchill when he wrote of WY
I,

"Ha had beilliant axperta of avary

deseription... fine sea officers and devoted

hearts: but at the cutset of the conflict we
had wmore captains of ships than captains of

War. In this will ba found the explanation

of many untoward events."

Eleet Taotics may well be the first atep
toward developing these "Captains of War." If so,
it deserves analysis and eriticism.

Frank C. Lrﬂ.ﬂhu Jr.

=UB DUTY
By Grover 3. McLeod. Copyright 1986. Published
by: Eanchester Preas, F.0. Box 550102, Birmingham,
AL 35205, Illustrationa by Vinca Zerone. Price
$19.95

Prior booka that have been written about
submarine participation in the Pacific during WW
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I1 have been written by naval officeras or naval
historiana.

This book presents a forthright view of the
submarine war from the eyes of an eighteen year
old seaman and later torpedesan. Highly peraonal,
with much name droppings there are still design,
taotical, and operational lessons that shine
through the five hundred and Forty-sight pages.

The guthors now & practicing attorney in
Elrpingham; Alabama; in his introduction states
that the succeas of the fleet type subsarine was
pore due to the courage of the officers and men
that sailed it than the submarine:. for mDany
nations had submarines that bad a8 @many
capabllities as the Apericans. He makes the polnt
that U.3. submarines were standard; which not only
permitted interchangeability of parts, but snabled
persconnoel to be shifted sasily from boat to boat.
An underlying thesis of Attornay Hcleod is that
tha American sallor was unique, superiocor to his
weaponry and in sany ways to the Navy to which ha
belonged. In his eyes. tha Navy was burdenad with
unnecaasary classes, secrecy; and often was guilty

of bungling.

There is an intereating discuasion in the
early pages; of the chasm between officers and
enlisted man. In moat cases the chasm would not
close during the war. In viaiting Australia later
during the war, Sam [ipds that the Australian Army
worked in the oppoaite way, Offlicers walked Lhe
streets with their soldlera: they drank together
soodially in pubs and it was never "Hister® or
"Sir." It was "Liesutenant"™ or "Captain® or
FZergeant™ or "Bluie®™ or "Snow." They alao
saintained discipline when neceasary. This
association bhad muech to do with making the best
fighting unit in the war. He further atates "The
Goerman submarine officera were of like mind. On
thair first night in port. the officera and men
had a grand drinking session. There was =uch
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canaraderie between officers and enliated men on
the U-beoats. This was posaible because their
submarine officera came from the Merchant Marine,
rather than the Academys, and so they had a feel
for life on the lower echelon.® How grand it
would have been W"if the officera of the FINBACK
then had shed their whites for khakis and doffed
thelr hats and ties. It would even have been
nicer if they had shelved thelr whiskey and thelir
fancy officera" club and joined ua on the hill.
It would have done puch for the crew if they head
drank beer with us and shared our stories.”

Not all readers subscribe to the asuthor's
perceived subsarine liabilitiles. Yet there are
valid leasons to be learned. FINBACK, ordered to
the Aleutians Iimmediately after Midway, was
woefully short of accurate navigation ocharts.
Fishermen who had been charting thes northern
waters for ten years, gave the cpponenta an edge.
In July 1942, when USS GRUNIOM (38 216) did not
respond to a command cosmmunication, FINBACE was
directed to search a twenty-five mils guadrant
east of Kiska, snd transmit on 850 kilohartz. The
suascoptibility of thess transmissions to tha
opponents' shore-based RIF aystem seema to have
sacaped the notice of the command at Dutch Harbor.
Charts were improvised and our seaman author gives
the Havigator credit for charting a "dozen™ npew
Aleutian Islands.

Much has been written about the Mk VI
Magnetio Exploder amd the Mk XIV torpedoea errant
depth running ability. A chapter is devoted to
bad torpedoea. The lesson learned involved sxcoena
saoreacy and insufficient proof teating.

In HALIBUT,; Attorney HclLeod'a seacond boats
operation and maintenance of the surface 3J radar
iz dealt with. Femesbering the lack of & radar
technician 4in FINBACK, and the resembered
usalesanesa of the SD (air warning) radar in that
boat, the Havy i1s oriticlized in being late Iin
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training wmen 1n radar mainteénance, The achools
ware btoo briaf.

Some of the hither-to unchronicled adventures
ara described in detall through the author's eyes.
Two 1incldents stand out as written by our seaman
first oclass author. There was the sell or auto
ignition — of a British type aireraft recognition
flare in 4ts storage box in the oonning Gtower,
while submerged at two hundred feet. This
cocurred after repeated exposure to the hostile
environment of salt water and heat. One officer
and the fire contrclman donned lungs with sooke
canisters and prompbtly discovered that the
canister did not filter out tha acid amoke. With
ita self-contained magnesium oxide, Iimmersing the
flare in a bucket of water did no good. The boat
was forced to surface.

In anothar oparational incident described in
detail, the oonning towar hatoh is not properly
dogged shut by tha ninetesn year old
quartermaster. Orover Mcleod, a lookout, and now
manning the bow planes, reecalls the scene as the
boat plunged to forty-two feet with a2 twenty-ailx
inch hatch dogged open. With reflex getion. the
many drills paid off. The beoat surfaced and lived
to right enother day. Il either of these kwo
incidents had cccurred while in contact with eneoy
foroes, FINBACE would have joined the Tfifty-two
submarines on eternal patrol.

In & séense,; 1t iz an "alter battle critique®
written [orty-four years later, The book is. of
course, & saillors story. It is mon=-technical and
very readable. To the serious student of
submarine warfare. certain rlundasental truths
stand out as weaknesses in what was a highly
succesalful submarine campaign which provided the
gutting edge in stopping the advance of the
oppesing navel forces and then atrangling the sea
supply routes to a wvulnerable island fortreas. On
the wverge of the high technology era, the U.S5.
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subparines suflered from ipefficient weapona, lack
of aescure communlcations:, underwater and surface,
and technicians to maintain complex new
surveillance syatems.

It is possible that the eighteen year old
BEARAN, and torpedo man, in 1942 and 43,
parcaived vwolds and weaknesses that took oonths
and years to get up to higher eschelona. The
operational foul-upa, which happenad to every
submarine and osually glossed over or omitted dn
official patrol reports:s glve the book its honest
and authentic flaver. Although some shipmates
dizagree with "San™ Mcleod on deteils, this book
is a good sea atorys iIin which 211 WW II
submarinera can relive thelr own experiences.
Additionally, there may be lessons learned for the
present generation.

Captain H. I. Mandsl

JHE MIEADQ'S GUESTS
by A. Bapnoroft and R.G. Roberts, Print Image Pty.
LTD. 31 Angove Street, WNorth Perth, Weatern
Australia.

On Australia Day. January 26, 1987, one of
the authora, Arthur Bancroft gave a dinner party
for 0.5. submariners who were in Parth for the
Amarica's Cup races, plus other American submarin-
ers wWho had married Australian girls and retired
te live in Perth., Specifically, Bancroft was
honoring Jack Bennett, who was on the Cueenfish
which plcked Bancroft ocut of the water Five days
alfter Bancroft's prison ship went down. Jack
Beanstt, Charlie Rush and Charlle Bishop can
attest to the great bond of friendship which had
been established with the Australisn military
people through U.5. subparine operations in the
Western Pacifia,
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The hook reviewed here is an account of two
of these survivors from H.M.A.S5. PERTH, which was
supk in February 1942. For the most part it deals
with their prison camp tribulations but the
dramatic and to thelr saptivity needs to be retold
to our submarine community -- for the lmportance
of this special facet of subperine warfare. Thus
the laat several chapters are condensed here %to
Eive some flavor to how it all ended.

Enrcute to Tokyo: "Further cholera teats
were taken by Japanese doctors and the priscners
ware prepared for the wunpleasant journey.
Previously we'd been told that there was 1little
chance of pgetting to Tokyo, =20 Gtha prisonars
visualized the prospects of being sunk by American
submarines.

"On September 6, 1944, after fond farewells
to comrades staying behind, owver V0O Australians
were poved to the Singapore docks where they were
joined by a party of 1300 Englishmen who would
s8il with ua in the same oconvoy.

"The Australisna plus 600 Englishmen were
herded onto & Japansse transports the SROEUYOD
HARU® of 9,100 tons. With the help of rifle butts
the men were orowded down below inm No.2 hold, but
it wes found impossible fo find anything but
standing room. Two square feet were allowed for
each man. The accommodation was meant for 187
steerage passengers and the Japanese were trying
to cram 1300 into this space. The rezainder of
the English, about 700, boarded another ex-
American transport. (Our convoy consiated of twe
tankera; four Gtransports and four destroyer
escorta. OFff the Philippines, the convoy was
joined by oore transports and two pore escorts.

At 2:30 a.p. on the morning of the 12th of

September, an Allied submarine sank one of the
gacorts. (This was Ben Oakley's GROVLER which had
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earlier asunk a 900-ton frigate and then 4in a
surface attack sank a Japanease deatroyer with a
down-the-throat shot. Admiral Ralph Chriastie
called it ™one of the most daring attacks on
record. ") For half an hour the convey zig-zagged
furiously and depth charges ware dropped by the
dozen. All m=en wera herded down below but there
¥as no panic asopng the prisonera.

"At 5:30 g.m. two tankers blew up within a
few hundred yards -- off our port bow. The pitch
black night was imsediately turned into day. Our
ship was silhouetted beautifully againat the two
burning tankers. Shortly thoers were screams from
the bridge heralding the approach of torpedoes
from the starboard side, One hit abaft of mid=
shipa and shook the ship from atem to atarn, i
minute later another explosion rocked the ROEUYO
MARD. Luckily the second torpedo hit up in the
bow and did very little damage. With our ship
drifting toward the burning tankera and with
flames all over the waters, the Japa laf't the ship
taking all tha 1life boats while the Australian
officers ordered an orderly abandoning of the
ship. {This attack was by Eli Reich'a SEALION.
He fired six torpedoes at a tanker and a big tran-
aport; Gthe ROEUYD MARU, and hit both plus another
transport which he saw go down. Looking through
his periscope he saw "a large vessel burning well
down in the water -- the ROEUYD HARU."™  SEALION
withdrew f{rom the area; uneware of the Allied
prisoners who were taking to the water on make-
shift rafts. The burning tanker sank, shortly.)

"The ROEUYD MHARU teock 12 hbhours to sink.
Hany of us stteppted to return to the ship with no
sucoess. Two Jap eacort vesselas piloked up
Japanese survivors but kept the prisonera off with
revolvers. Lata in the evening & merohant ship
hove=to on the horlzon but was turned away by the
dastroyer ascorts.
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PAftear one day and night in water the man
were very cheerful and hopeful, but many wera ill
from drinking salt weter and the fuel oil from the
sunken tanker was very uncomfortable and many were
blinded by Ait. That night pore ships wers
attacked and the transport with 750 Englishzen
aboard was torpedoad == no survivora. [{This
attack by Paul Summers' PAMPANITO produced hits in
a large transport apd & freighter which were seen
to disappear beneath the sea. Another attack saw
hits in a freighter which sank and damapge
inflicted onm a T[ourth freighter "eowld not be
observed because of the haze and smoke." Two days
later PAMPANITO and SEALIONH cbserved the ROEUYD
MARU atill aflame but nelther submarine conaidered
it a worthy target since it was only a matter of
time wuntil it would also go to the bottom. The
afternoon of the 15th PAMPANITO sighted menm on a
raft ecovered with oil and Filth but sooe with
black ourly hair dida't loock like Japs. Then we
pade ouk the worda W"pieck up please™ == there
were 15 men on the raft, PAMPANITO eventually
found more rafts and more prisoners of war, until
T3 men were taken aboard. Heanwhils SEALION waa
combing the ocean For survivors and rescued S8
man, but four later died on tha way to Saipan.
Whan PAMPANITO told of his rescue operaticn, Gene
Fluckey in BARE and Elliot Loughlin in QUEENFISH
werea ordered at top speed to close the area to
belp recover any other survivora. But enroute,
both submarines snoountered another enemy convoy
and Ed Swinburpne, GEhe pack commander, decided to
teke a crack at the coovoy firsk. BARE put some
torpedoes into a large tanker which blew up. Then
a little later a 22,500 ton aircraft carrier was
apotted and UNYD, an escort carrier,; went to the
bottom. Loughlin's QUEENFISH with its last four
torpedoes damaged a large tanker. Then the two
subparines hurried on to find servivors.)

"l.ate on the 15th we saw a aubmarine pioking

up survivors but she didn't see ua., Our hearts
sank wvery low aa we heard her engines fading in
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the distamce. At night we paired off on the rafts
for warmth. The sun in the daytime was & ourse
and wa wished for the cool of night. But at night
it was vice versa, we wished for the sun. On the
1Tth by midday the waves were from 10 to 15 [eet
high. It was advisable to lash one'a self to the
rafts aa the sea was continually breaking over the
rafta. At about 1500 hours a subserine came
directly to wus, though the sea was toasing her
about 1like a cork. Cetting us off the raft and
onto the submarine was a dangerous job for the
erav as well as us, Quickly we were lowered down
the forward escape hateh into the forward torpedo
rocm and pleced on mattresses and snow white
blankets. After being used to the small Japs for
two and a halfl years these fine husky Azerican
gallors were a sight for sore eyes, From then on
until we left the submarine, nine days later -- in
Saipan -- their kindness, sympathy and considera-
tion left us with a debt we oan never repay.
After eating nothing but rice for two and @ half
yearg, ocivilized lfood was marvelous and the zeat
with which we tackled it amused the subperine's
crew greatly.

"It was with regret that we said goodbye to
the crew of the QUEENFISH for we had struck up
everlasting friendahips with these boys, most of
them only 20 yeara of age but already well-
seasoned in the bhorrors of war.

Later Bancraft and Hobarts learned that thers
were only three othar survivors from the cruiser
FERTH == Pand one of them, Bob Collins, was a
friend of oura.®

This iz anothar ono of the accounts froo
World War II whioch are beginning to appear in
conaidereble nusbers and whioh offer the
opportunity ta tie =ome of one's own war
éxperiences togebher. The America's Cup races did
moré thon renew &8 yachting rivalry. It also
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proved a good excuse for many reunions with
Australian friends, pore than forty years after
the war's and.

Charles Rush

We have had several people call the office or
write to request information on how to purchase
the book “Fresh Water Submarines - The Hanitowog
Btory", reviewed in the January edition of THE
SUBMARINE REVIEW. The book, by Rear Adsiral
William T. Nelson, USH(Ret.) 4is available through
tha Manitowoe Maritime Museum, B09 South 8th
Streat, Manitowoe, WI 54220, Price $8.50.

{$8.85 for Wisconsin residents.)

IN REMEMBRANCE
RADM JACE M. DARBY, 03N
RADM F. WARREN KELLEY, USN({Ret.)
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HAVAL SUBMARINE LEAGUE
GIFT MEMBEERSHIFS
Save you mopeyl

Gift NSL membarships cost leas than moat
other valued gifts. Cur rates are ao low,
you can give NSL membershipa to anyone on
your gift 1ist.

Save yvou timel

ohopping gan be a time to relax, You
shouldn't bhave to deal with orowds; poor
saleationa and hurrled decisiona. OCrdepring
a gift memberahip takea only a minutal

Are always appreciatedl|

HEL membership offers scmething for
everyone. Each issue of the SUBMARINE
REVIEW 4is bound to be appreciatad. You
never have to wonder whether your gift 4a
baing wuaed, And oh yeal Your gift
recipient will be invited to the NSL Annual
Sympoaium. Evearyone comeé and have a good
tizmai
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HEMBERSHIP STATUS

Current - Last REVIEW - Year ago

Active Duty 829 791 663
Othars 2377 2285 19395
Lifs 116 105 &0
Student 18 17 ]
Foreign 22 20 20
Total 3362 2015 2564

Hon=Henewal Total — BOM

HAVE YOO GOTTEN 2 NEW MEMBERS FOR 19877

Circulation of this issue exoceeds 5,500

SPEAEER PACEAGE

A new speaker package titled 0.3, Flest —-—
cuboparine Hayy has been distributed to tha
Haval Submarine League chapters for wmember use,
It consiats of a set of 35amm slidea and a soript
which combined with onea own personal experlence
will be an interesating review of the submarine
service. Also loan copiea ara aveilable from N3L
Headquarters. Call Pat Lewis at (703) 256-0831.
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Dear membera,

In addition to our regular 16 MM filma and
tha BEC mini-saries FSUBHARINE® on VHS tape, we
now have available for loan to ocur measbera another
VHS tape called "HELL AT FORTY FATHOMS.®™ Thia
tapa includas ®THE GROWNLER STORY® and "SILENT
SERVICE. They will be available through your
loeal Chapters, g3 well as through the HNational
Headquarters.

We are contipuwing to have a demand for the
back issues of the SUBMARINE REVIEW, so0 I am onge
again offering this order form for those of you
who want to complete your library.

Sincerely,
y 7
et

Pat Leawia
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EACE ISSUE ORDER FORM

Hany of our members have requeated coples of
earlier issues of THE SUBMARINE REVIEW. Wo have
made arrangements with our publisher to reprint
back Jissues, with a minimum run of 50 coples par
issua. Unfortunately, the coat is high == $10.00
per copy¥ == but thease books are unique, and wvery
much in demand. The first run of back issues has
beepn deliverad to our office; and a few are still
available lor purchase. If you are interested in
completing your library with all imsues of THE
SUBHARINE REVIEW to dates please indicate the
issues deaired, and remit $10.00 for each copy.

_Apr. 1983 _ Apr. 198% __ Apr. 1985 _ Apr. 1986

_Jul. 1983 _ Jul. 198% _ Jul. 1985 _ Jul. 1986

_Dot. 1983 _ _Oot. 1984 _ Oeot. 1985 _ Oot. 1986

_dJan. 1988 _ Jan. 1985 _ Jan. 1986 __ Jan. 19587
Total remitted 3

Hazber # Date

Addrass
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'REMEMBER!

NAVAL SUBMARINE LEAGUE
FIFTH ANNUAL SYMPOSIUM

Radisson Mark Plaza Hotel
Alexandria, VA

Information will be forthcoming soon
MARK YOUR CALENDARS and SAVE THESE DATES!
The Symposium is an experience you won't forget. You will
learn valuable information about what is happening in the
Submarine World, and it is a reunion to end all reenions! You'll

lowve !l

Plan io be hers!



NAVAL SUBMARINE LEAGUE MEMBERSHIP APPLICATION

Bax 1146
Annandaks, Va. 22003

(T03) 256-0881
| hereby apply lor mambership in. NAVAL SUBMARINE
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Adgrens s
PosltioniTille

Fhe Navel Submanne Leagios i3 @ (ec-srempr, Virginia Aol for prodit corponmiion,

Sipratis
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Individual Membership Rates:

Regular (Including Retired Military}
0O 1 year £25.00
O 3 yers S68.00

Active duly, students, and

Haval Resarve Aciive Status, (Drilling)
0 1 yaas 1500
O 3 yalrs F1.00

Lifs Mambarship Rates: (ALL)
O 34 years and ncer 558500
O 3550 s ol S475.00
0O 51-65 yass old 2000
O &8 years and chdes  S175.00

MEMBERSHIP APPLICATION

Donor Contribuiion

[im acdiion o dus)
O Pairon 5100000
O Spomsor S500.00
O Shipper $100.00
O Adviser S50.00
O Associale

| wins introduced 15 ke Maval Submanne
Leagum by

Perannd resding culside tha LS. plaass remi adotional £12.00 per year lor mailing oosl



THE SUBMARINE REVIEW is a quarterly publication
of the Submarine Leagus. It 1a a forum fop
disoussion of submarine matters. HNot only are tha
ideas of 1ta mpesbers ko ba reflected in tha
REVIEW, but those of othera aa well, who ara
interested in submarines and submarining.

Articles for this publication will be accepted
on any sublect closely related to submarine
oattera. Thelr length should be & maxisum of
abouk 2500 words. Tha ocontent of artieles isa of
first importance Iin Ethelir salection for tha
HEVIEW. Editing of articles for clarity may be
necessary,; since important ideas should be readily
underatood by tha readera of the REVIEW.

A $50.00 stipand will be paid for sach major
article published. ARlthough thia is not a large
amount, it will belp offset the authors cost [for
paper; pen and typing. Annopally, thres articles
are salected for aspeacial recognlticn and an
honorariuvn of up to $400,.00 will be awarded to the
suthora.

Articles should be submitted to the Editor,
W. J, Ruhe, 1310 HacBeth Streat, MoLean, VA 22102,
Disousaion of ideas for articles are ancouraged,
phone: (703) 356-3503, after office houra,

Commants on Artioles and brief discussion items
are welcomed to make &tha SUBHARINE HREVIEW a
dynamic reflection of the League's interast in
subzarines.

The success of this pagazine is up to thosa
peracng who have such a dedicated Iinterest in
submarines that they want to keep alive the
submarina past, help with prasant submarins
problems and be influential in gulding the futura
of submarines in tha U.3. Havy.
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