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Forevord concerning

The Atlantic Correlation and Dissémination Section

.of
USE Commanjication Intelligenca (Op-20-G)

20 s
(Cp-20-3-GI-4, hereinafter referred
to as ths Atlontic Section.)
1. Organiszstion.
The organization of the Atlpntic Section was completad
in Jenuary 1943 with the appointment of Lt. Comdr. Roeder, USZ,
es GI-2 (later GI-A). Personnel numbered 12 male officera
and 5 enlisted men. Zhe section combined the following
functions:
(a) Trenslation (German U/B traffic).
(b) TIEA, BF?, DfF correlation (U/B).
(i‘nnction.s (a) and (b) had been brought together
as one section in December when curreat U/B
traffic wes first read.)
(¢) Eon-U/B treffic intelligence pertaining to the
Atlantic theatre, previously handled in GI
(Pacific Intelligence Center).
Cn 31 December 1643, the A..tlﬁntio Saction consisted of 15 zals .

officers, 10 YWave officers, 3 male enlisted and 5 Wave enlisted.
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2. Sources of intelligence (decryption).
- (a) German Favel traffic. (All translated in GI-A.) .

U/B Atlentic circuits '
U/3 Bon-Atlantic circuits
Surface-Ship (Blockade-Runners)
Eaval Attache (Barlin;fol:yo ; A

(v) Japanese Haval Attache traffic (beginning spring 1944). -

ic’ German Clezndestine traffic.

(d) Miscellancous: Vichy French, Italian,

‘Faval traffics
In addition to the above traffic sources decrypted in 20G,

ensty diplomatic traffic vas made available by the Army.

3. Dissemination of Tltra intelligence.
(a) %o 21 (COMIECH Combat Intelligence Anti-Submarine)
Copy of every translated German message.

Hexmorenda on interpretations and problems in

Ultra. (650)

Daily Summaries (Part I - non-U/B Ultra)
(Part 1I- U/B Ultre)

Special studies and mentbly reports (on
comproaise of Allied codes ‘end ciphers,
torpedoes, Hadar and Search receivers, ete.,
including monthly summary charts of U/B operstions.
(») 7o mmC. "
(Sana as. for F-21.)
(c) COHINCH Chart Room: Kon-U/B Ultra daily surmery

\ - (Part I).
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{d) USH Commnications Security and Countermeasures
(0p-20-K and S)

-

Besults oi: all studies prtaining to respective
interests of those sections.

(e) CinClent.

' Ultra intelligence on sarface Blocksde-runners.

(£) OpEav Central Division.

- '~ Hartinigue and other ?ic‘;hy French possessions

in Western ﬁeaispﬁore.

(g) Army Special Intelligenco.

Ultra intelligence on German cargo-éaming
cubzarines in Far Eest; -German Xaval Attache
tx;a.tfic. |

Hiscellansous.

CSP 1774 on Znemy U/B Comnunications procedure and
radio circuits was supplied with carrent corrections to
forces at sea.

Neutral shipping: to Op-16-FF, FX-37, Ottawa.

' HeutralTcall signs were furrished to the Atlantic
Fleet. :

Translations of captured U-505 (E20) documents.

Interpretation and Research.

The Atlantic Secticn's primary responsibility was to
furnish COMINCE Combat Intelligence (®-21) with a correct
Mterpra';ation of each Gerrman messsge.- Chief among the .

probleian of interpretation was that presented by the Cermsn
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practice of enciphering U/B positions. The decrypted text
of the message gave the U/B's position not dirsctly in terms

of the Gerzan Faval grid, tat in terms of a changing systea
of arbitrary bigram equivalents and numerical additions or

subtractions applied to the mval grid. 7The decipherment of

-. U/B positions required the closest correlaticn of all informa-

tion available from past U/B traffic as well as from D/7 fixes

and from hints in present traffic as to U/B Command's inten-

tions. The prodblem was currently and successfully met by the
Atlantic Section, but not until a copy of the grid cipher was
obtained from the U-505 in Juns 1944 did it cease to exsct
const-ant and special attention.

In addition to meintaining a current plet of the U/B
situation, 'the 4Ltlentic Section conducted research on every
aspect of the U/B revealed in traffic.

Fxchenge with GG & CS.
After the summer of 1943, there was considerable exchonge

of intelligence results with GC & CS through vhich the Atlentic

. Scction benefited from the larger British backgrourd on U/3's

and from the British coversge of local German Faval circuits.

Qualification.
The Atlantic Section of 20G did not ha.vé access to

COMIECH Combat Intelligence A/S files during the cource of

the war.
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The operaticnal use of U/B ultra intelligencs was of
course the responsidility of COMIECE (P-21). It must be under-
stood throughout the following report that F-21 had his owm
systen for further analysis snd study of the ultra intelligence
supplied by 20-G, as well as for correlating this intelligence
with information from other scurces. It was 0P-20-3-GI-i's
duty to furnish F-21 all available ultra with the lesst poesidble
delay and to be prepared £ sll times to follov up wita any
examinations, correlations, and studies which P-21 might requost
in the ccurse of his own study. Yery clese contact vas maintained
between F-21 and 20-G, resulting in a double chsck on all traffic

processed.
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‘The folloving study presents an account of the
U/B ¥ar from December 1342 to May 1345 as seen through
and as influenced by the decryption of Osrmen Favel radio

traffio in OP-20-G.
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CHAPTIR 1I.
BRIEP REVIS! OF WAR I¥ THE ATLAETIC

UP 20 READING OF U/B TRBAFFIC IN DECIMBER 1942,

T 9 %00 o8B

Table of Contents

Before U.S. Entrance.

Trom U.S. Entrance to the desinning of Special Intelligence

on U/B's, December 1941 - December 1942.

The critical nature of late fall, early winter 1342,
Allied invasion of Horth Africa and the beginning

of the all-out U/3 counter-offensive.
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BRICF REVISA OF WAR IN THR ATLANTIC
UP 20 RSiDIZG OF U/B TRAFFIC IN DOZBER 1942.

-
Bofore_ U.S. Entrance.

. fhe chart of monthly M/V louo-n with comments which
appears at the end of this chapter will suffice as a Teviev of
the major periods of the U/B var from September 1939 to
Hovember 1941. In addition the folloving comments ahoﬁld be made:

(a) It vil_ a prinitive U/B fleet which began the
blockade of Zagland on 3 September 1939, in a manner reminiscent
of World War I. 250-tonners co‘nstituted the majority of a fleet
that did not exceed 50 operstional subs.

(b) Ocean going types were ready vhen it became

. advisable to move cut into aress of weaker defense, but the U/3

operating fleet remained small.

(c) The introduction of the -group-a.tta_,ck (*wolf-packh)
against convoys was inevitable once off-chors areas were denied to -
the individual U/3's.

(d) Zhe rarked improvement of tim summer of 1941 wes

due to the combination of evasive routing and the use of Iceland

as a base for escorts and A/C. The "evasive routing® presumadly

Topresents the results of British decryption of U/B traffic during
this pericd.

(e) On the eve of U.s. entrance into the wvar U/B successes
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bad been throttled down to the lowvest monthly figure since May
1940, about 60,000 tons. _ |
(£) A major cipher change cut off British special
intelligence shortly after the United States entered the war.
. 2.
Yronm U.S Enirance to the bezinning

of Specisl Intelligence on U/B's. .
December 1941 = December 1542. .

¥hen Germany declared war on the U,S., a routine shift -
to the vegtlhrought the U/B into the greenest pasture the war wes
ever to offer. Yith the uaista.nce- of refueling stations at ses,
U/B's pressed the war into the harbors and river mouths of our
own shores, It is not the purpose of this report to do more than
remind the reader, if suchais necessary, that the rapid deoletion
of the Allied merchant fleet at the source of Allied supplies
constituted the greatest single threat of defeat ever emcounterel
in our war with Germany. Coming on the high tide of Japanese
conquests in the Xast and German conquests in Burope, Eussia,
end Eorth .Lfrica. 1542's appalling loss of shipping was a major
factor in the tense gloom which awakened the U.S. to the prosvect
of a long and costly struggle. It is in the province of this
history, ﬁovcnr. to point out that the Cerman Navy was achieving
this victory with an operational fleet still small when compared

with the fleet that launched the NHorth Atlantic Offensive of the
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vinter of 1942-U43. Admiralty has estimated that the sinkings
of June 1942 (600,000 tons) were achieved by the efforts of
60 to 65 U/B's in operation. The follon;ing winter the German
Navy could put 180 U/B's into the Atlantic, 120 of whick were
operating vhile 60 were outbound or returning.

(a) Attack on U.S. - Atlantic Seaboard,
Dec, '41 to Summer of 'L2.

Reaching a nev high of success in Harch 1342 (aporoximstely
535,000 tons), U/B's were temporarily checked in April vy U.S.
countermeasures. The strengthening of our own defenses with the
{rtroduction of the coastal convoy system and the mobilization of
every conceivable veapon, merely diverted U/E's once more into areas
of weaker defense. With the extension of the U/3 canpaign to
the ca;ri‘bbaa.n and Gulf of Mexico our losses piled up to establish
a nev record for the U/B fleet in early summer 1542.
(b) U/B's occupy more distant areas and st the sane
time return in force to the Horth Atlantic convoy
. lanes. From summer '42 to Dec. 'h2.
U/3's moved in greater pumbers into the last outposts of
the Atlantic. In addition to the Caribbeen and Trinidad alvays a
point of emvhasis, U/B's gathered along the S. American coast, in the
St. Paul Rocks area, along the African Coast, and finally in the Cape-
towvn and Kadagascar areas. 1,200 ton U-cruisers vere mov ready to unde:

take the most distant missions. But only the larger boats could

follow this patural movement into areas of weak defenses. The smaller
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U/3 (the 500 tonaer) was built for North Atlantic operations and,

as coastal areas within its reach were closed, it had %o tumn back

. 40 the mid Atlantic. At the same tims the renewval of interest in

North Atlantic convoys had become a necessary condition for German
victory. To offset the ﬁcreatod Allied convoy defenses in the
Morth Atlantic, U/B's had %o be massed in groups for d:u.ick and
decisive kills of convoys which could be caught in the mid regions
beyond land-based AfC. This neoerlaitatéd greater numbers of U/B's,
s demand vwhich the intense U/B building progran geemed adequate

to meet. By Zovember the German Lavy could maintain o avercge of
90 U/B's operating in the Atlantic, and ths Baltic'vas full of subs

in training.

3.
PThe critical nature of lzte f2ll, ezrly
winter 1642, Allied invasion of Forth
Africa and the beginning of the &ll-
out U/E counter-offensive.

%he over-all criticasl nature of the period, Bov. to

Dec. 1942 must be borme in mind. While the Eussians held in the

Best, U.S. forces were Just beginning the attezpt to seize positions

from which an offensive eould be launnched. - There wvas no margin
of safety. The U.S. effort in the Solomons, the janding in North
Africa, the raising of the siege of Stalingrad, the battle of

El Alamein, all formed a picture of one force that mad reached
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a limit and of an opposing force that was making its first impression.

¥hether the field was to de stabilized or whether the Axis force

" was t0 move forwvard once more depended on whether the eneny was

permitted to rest, re-fit and to take advantage of his conquest.

. e inveeion of Eorth Africa had taken the U/B arn by

surprise and forced an alteration of plans. U/B's had to be sent

in large mnmbers to paﬁrol the l.a.n_di.ng coast, -the Gidraltar
approaches, and the H.Y, - Gibraltar lane 413 the mid-Atlantic. It
was really the first occesion on which the hand of the German
U/3 Ea.vy hed been forced. Hitherto it had, in a sense, nerely
followed the line of least resistance. 4nd this policy had been
Justified in terms of the sheer number of ehi.ps' sunk. The
U-cruiser attacks off Czpetown, although definitely pointed toward
assisting a cpecific Germen battle front, were still in conformcnce
with this past developrment.

fhe invasion of North Africa served to emphasize ths
prineiple U/B task, namely, the destruction of the convoys bownd
for dngland end Russia, by adding still another major convoy lane -
-‘-t.ill another qrterr' of firsl defeat. The enlarced U/3 fleet
was forced to undertake an intensive cammaign against major convoys
in the winter of 1942-1343. %The importance of this cammaign wss
clearly recocnized by German Eigh Command, and U/B castains were

sternly reminded of their hard pressed comrades in Tunis and duscia.
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It was equally clear to the Allies that the one thing needed at this
stage of the war was victory ofor the U/B. Brerything depended on
paintaining our sea lanes., Could this bde done, it was dut a matter
of time until the accumulation of materials would overvhels the
Axis. Hopeful as November may have been in viev of the North
African landing, Bommel's retreat, and Stalingrad, the U/B hed met
the threat by its groatest single monih of overall success, If the
Germen armies seemed stalled on land, the U/B was in a position

to wipe out the momentary Allied relief. At this critical moment,

the fundamental counter-offensive launched by the Germans may be said

to have been the U/B war at sea, for the sea itself was the dasic
Allied vantage point. It was into this situation that decryption
1ntel]-.1gence entered in mid December 1942. The daci:in battle

of the war had been joined a2t sea and tLere was no retreat for
either side. Heither could refuse challenge in the bitter exchsnge

of torpedoes and depth charges that follovwed.
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CEAPTER 1I.

'+ TE3 U-B0AT AND ALLIZD DAVLL

COILAICATION INTZLLIGENCZ.

Table of Contents

The U/B's HMission. XNuture of the U/B War.

The U/B. _
(a) Its secret streasth: MInvisibility".
(v) Tke U/B's veakness. :

€1 and Perepective on U/3 War from beginning of 1343 to
Znd of Uar.

The Contribation of dccrvntion intelligence to the U/b's
loss of Invisibility
(a)
(p) vezimess of U/3 odernting system which increaced
velue of decrymtdcn izteiligence: COperationzl
bookkeeping by radio.

Uses of Deeryvtion Intelligenco in the Battle of the
Atlantic.
(a) Accumuletion of information on U/3 iavy.
(b) The protection of allied convoys and shippiig.
(¢) Offcasive uca. _
(d) 4llied decryoticn intelligence as countermensare.
(e) %ecrmical intelligence.
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THS U-EQAT AND ALLIZED HIAVAL
©  COWMUSICATION INT:LLIGZICE.
"
The U/B's lission.
Bature of the U/B War.

The Gernman lavy defined the U/3 as a "torpedo attack
underwater boat®; its target, cnexy merchant shipping. The
contiruous and successful use of the U/D against this {arget
is "....ia the long run of s?rategically decisivae siznificence
for the cutcome of ths war, since the destruction of her sea
comnmunications meane the loss of the war for n‘naticn c¢ensendent
upon sea-trade®.® In theory the U/3's peculier properties
enabled it to cerry out this mission despite the enexmy's control
of the sezs. Once well launchéﬁ under Adm. Doenitz, the U/3

Davy was never permitted to forget her basic offensive missicn

‘nor its significence for the outcome of the war.

The peculiar nature of ths U/3 wsr, or the Battle of
the Atlantic, does not lend itself rezdily to the stirring

descriptions which may mari the history of & series of major flect

" cngogezents. - It is not ¥ impressive succeesion of mzjors but

an attrition of minors. To the a#llies this battle may have beoen
ingloricus, for it was a battle to deliver sugplies. Zhen se=n as

a vhole, hovever, these ninor engagements add up to a major dattle

*Handbook for U/2 Commanders, OZ{ 1842, p. 71. (liemo document).




upon vhose outcome week by wesk the future orosecution of the war
abroad depended. Whether striking or hiding, however the U/B
turnsd to or from attack it always threatened and exacted countless
bours of ceaseless watch end patrol. An engagement which goes on 80
long, is so devoid of spectators and correspondents, and is so far
to ths rear of ths battl-e lines is spt to recede in memory with the
pessage of time, for it lacks the classical unities of the drznms,
being neither one in place nor in time mor in action. To the Gertan.
Havy, in contrast, it may bhave borne a rather different, more
ronantic face. The Battle of the itlantic was a front, "The u/3
Front¥, and was recoénised as the first line of balttlo. at first in
carrying the offcnsive to ths Allies and then in defcnding the
continental fronts. The U/3 man was a hero, in name at lezst, ciul
the conduct of the var by U/B Command made full use of colorful
imegination, &s in naming U/B grouns “Jeguar®, "3eawolf",
Searobber®, "Zagle®, "Lionheart", etc. Mr. Churchill manzged

to convey something of this in Treverse to the Allied pudlic in

his description of the Xasi bezst of ths sea stealing out fron

its caves on the Biscay Coast or withirawing to lick its wounis.

2.
The U/B.
(a) Its secret strensth: "Invisidility".
In stressing the strategic sisnificance of the U/3 weanoa

itsel?, visz., to destroy the sea comzunications of an enemy devencent

+ 000018
17



-

®

“

on merchent shipping, the U/B ®0'e Handbook stressed the following
basic princiﬁlen : ' )
(1) *...tho cheracteristic property snd greatest

strenzth of the U/3 4s its inviaibilitz." This
comes from its abiiity to submerge. "Irvisibility®

gives to the G/B its one adventage in combat: curnrise.

*Invisibility" determines the entire theory of U/3
tactics, evea in defense, which depends on escape
underwzter.

(11) To kecp its secrot strengih, the U/3 must "not Le

seen, not be heard, not be located (geortst)!

b=fore or durinz e£n attack. If 4ha U/B ic loentes

by the eresw, *...4% loses almost all nrospest of

=

" . success.? (ivid. p. 10).

The Ultra histecry of the U/B ver is a commenfary on
this section of the C.0.'s Handboﬁk, ,J':: part of the U/3'e strengib
in surprise,vas tho intelligencs of convoys wkhich guided the wolf-
pack to the right place. Insofer as the U/B anticipated the
podsibility of lcecatiorn before attack it began to add the various

coucer-location devices vhich characterized the Germen U/B in

World Wer II. A3 tha possibility of location turmed into a

probability, the morale of the C.0. wes affected and ths cniire
U/3 Yavy becaze engnged in developing one counter-dsvice after

snother - eithy to restore "invisibility" and "surprise or to
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enabdble the U/B to defend itself. .

(b) The U/B's veakness. -

The U/B lost its strength upon being located because it
vas an offensive wveapon incapable of surviving a' defensive role in

combat. ZIxtremely vulneradble, its only defense vas again its

" source of strength, wviz. invisibdbility. It could disappear &nd

hide. GCoing down was a matter of seconds, but once there it
was slugzish = and its tine submerged limited. For it was not
truly an underwater boat.
The German Navy knew the weaknesses of the U/3. The
Handbook of 1942 lists and discusses them.
Low snecd (principsl v@eta) which results from
the necessity, for sake of "inviaidbility", of two
kinds of propulsicn, thus doudling the machine
instr.llgti.on and resultirg iz a correeponding reduction
in tha performance of oither one singly. This com-
paratively low speed "...is of fundamental significance

for the U/B's tactical use." B

Limited undervater cruising ranse.
Limited loock=ocut.

Great vulnerability.
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CI and Pormectin.on ﬁ/B Var from
beginning of 1543 to Zad of Var.

On the whole, U/B traffic read in 20-8 covers the
period of U/B weaimess. It would be surprising if this were
not s0. The U/B was at a distinet disadvantage throughout
this period because it had lost its "invisibility'. Its movezents
were known, whether by decryption intelligence or D/¥, or redar,
or sonic devices -« or by a2 combinstion of'al].‘theu Allied loestion
devices. It was the U/B that wvas wore and more "surprisei®. In
the fall of 1542, the U/3 had already begun the long snd involved
history of remedies, but not until the decisive defeat of ths
winter and spring offensive of 1943 did U/B Commend's seerch for
counter-devices and restoratives becone constant and urgent,
finally resulting in a major change in submarine werfare.

Throughout the search for causes of the U/B's loss
of 'invisidility' and 'its one advantag:? in combat: surprise’,
there vas one 411i{cd locstion measure which remainod unknowva to
tha Germers. 3ehind D/F gnd radar there was a further locstinz
device, decryption ﬁtelligenco, vhose existence the Germuns
nay have feared on occasions but in which they zpparently never
Treally believed. At least those resnmonsible for finsl decisions
never acted as though they delieved in it; the changes uhich. nigit

bave countered the .sllied cryptanalytic attack were never irtrciuced.
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Enowing that the U/B had lost its cecret ltrenétq and had bscome
the hunted instead of the hunter, U/B Cozmmand persisted in reducinz
the mystery of allied locaticn to radar, i.e. to somsthing which
could be ceen or could be heard, given adequate C.R.T. and
receiver equipment. It wveaz of course considered that the secret
might not lie splely in &llied transmissionsa, but #lso in U/3
redizstions. Zvery kind of Uf3 rediation was studied: heat znd
electronic which night be picked wp in smscial Allied receivers,
U/B transmitter radiations 4n tuning..U/B receiver radistions, ani
their owva radio transzmissicns DfF'd by the Alliesd intercept nst.
In truth,the critical radiations vere the rzdjoc trensmiesioas and
the recciver was the Allied intercept net. %ut the Allies were
not sinply D/7'ing the unit trensmissions, thoy wers reeding the
messages - U/B Command's 23 well as those frem units. U/3
Command's messages were more revealing than those from individual
U/B's. | |

L.

The Contribution of decryntion
intelligeace to the U/B's loss
of Invieibility.

(a) Record of Decryption.
¥ell over 115,000 individual %erman Naval messages were
decrypted in OP-20-G and read in the Aﬁlantic Section. (This

figura does not include short-eiznals and Wi's)., During the first
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93 months of reading, i.c¢. from December 1942 to mid Septeuber
19343. U/B traffic wes not decrypte;l'aondly nor alwvays within
“the time lizit for immediate operaticnal T — 233 out
of the 259 days in this period wers read, 127 within 5 days, of
vhich 61 within 2 days. Thereafter, from mid September 1943

to the ond of the war, but especially after 1 November, it is no
exaggeration to say that U/3B traffic was consuwaed on the spot,
continuously, solidly, ard currently for 193 menths. After
ronths of effort the Germsn machine ci.pbar hed been mastercd znd

the recovery of the daily keys reduced to a ainizum deley.
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RECQRD OF U/B TRAFFIC DxCRYPTION (ATLANTIC)S

Dacember 1542 - May 1985

Honth Ho. Deys Xo. Days Total do. Doys 2 to 5 Days
Tot Read Ho. Days ZXend in 2
M Eesd in -2zys or
' 5 deys Less
or less

Dee. Y2 12 19 8 5 -
Jan. '43 3 28 17 5 12
Teb. 1 27 23 18 5
tar. 5 26 19 g 11
&pr. 11 19 19. 12 7
Hay 3 28 bR S 5
June 9 2l 7 1 6
July. 2 29 3 . 2 1
fug. 6- 25 10 1 S
Sept.

-15 4 i R o 1
TOZAL to

15 Sept. 56 233 127 61 66
Sept. 15=30 All doys read 12 3 9
Cct. LA . 25 18 7

Ahyerrze Daily Doloy in Eours (CCT)

Hov. L 4 26.1

Dac. 8 = @ 26.90

Jan. "4l L] L] L] 23“{

Fab. s 8 " 32.6

lar. *. ¥ - 22.0

Aor. T 8 18.0

lHay LA : Shed

Juns & = . 21.5
July " a . 18.

iug. LI I 16.2

Sept. " % . 30.4

Oct. T = "9 45.2

fov. e =« " 37.0

Dac. - ® a w 10.3

Jen. ‘45 £ X . 25.2

Feb. £ = b i S

v-aro R b " 56‘?

kpr. * n w 33.4
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(v) Yeakness of ﬁ/B.opernting system which 1ncfeased
value of decryotion intslligence: COperation=l
bockkeepirg by redie. '

The above staterent on the quantity of caterial nade svail-
eble by decryntion is not compleie without a stztement concerning
certain peculiarities of the Germen operzating system which greatly
increased the value of U/3 special intelligence. The constent
and closs personal direction of the U/3 from shore necessitated
complete reliancs on radio communications. U/B redio traffic
constituted in effsct o system of operational bookieeping which
required daily pcsting if the UYB'; were to function as Commend
iatended. The following are some of the major points in the
cp'eratl.ng syeten, all dependent- upon redio commnications, vhich made
available to the Allies Comsubs' own entries in Lkig systenm Af
accounting for every U/3 at sea.

(1)  Hending points and g%erstjgnal plans were
orﬁéred by radio after tre U/3 hzd pat to sea. There were fev
excoptions ©o this procedure. Occasionally boats eailed with
wvritten orders for special tasks, but evea they usr& told by

radio to "Prsceed according to Special Task'.

(11) Poszase Revorts: U/3's were recuired to.
send passage reporis afier clearing outer Biscsy or ofter crossing
60 T. wheﬁ_outhound from the 3altic or Yorway for 4tlantic operations.

(111) Complete conirol of copersticns from shzre!
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U/B's wvers not only told where to go after they had
put to sea but also whﬁn thoy wers expected to arrive in thelir =
heading erea. Patrol lines were forzed on the hour. 3very U/B
C.0. who was to be in the line was addressed by name. They were to
'be in line at 0800/17' at stated intervnls between two points
defined down to minutes by mecns of grid squares. There they vere
to expect an 'eastbound convoy'! beginning at dusk. ¥rom there on
they continued to be told exactly Qhat to do. It is 2 misteke
to think of the "wolf-peck" &s & kind of irdependent task force.
There was no ;auior officer present who directed the éperatien
from a flng-boa;. Comsubs decided everything, and thus demanded
the mpst detailed description of the situution froz esch U/3,
trancmitted on frequencies that could be heard equally well on tlic
side of the Atlantic. Thers was a provision for a "grouo circuit”
to be used only when Control could not hear what was going on.

1f communicstions were entiroly brokea off (very rare) amd the

*Groun circuit" ordered, then Comsuds would name other U/3's

as rzdio relays so that he could still keep himself informed.
The shadowing U/3 hed to send homing signzls on medium frequencies,
but at the same time it bad to report to Control on high frequencles.

(4v) Pecsition Keports, If- U/3 failed to apoend

kis position to & transnission or failed to trensmit for geveral
days, he usually received a svecial request to report position.

(U/B sinkings were jJudged on the basis of these requests.)
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(v) Ho U/B could deviate from orders without
permission requested and graﬁted by radio.

(vi) Returning: U/3's could start their return
homs only efter a specific order to do so or after a request with
reasons had been submitted and granted = 5y radio. The decision
to return was left up to the C.0. in some cases, such a; those
involving a damaged U/B, but the damage had to be reported and
the return cruice announced. én their way in, U/B's had to
transmit their expected time of arrival off escort points and
their requests for radio beacons.

(vii) Fuel on hand had to be avpended to every
transmission. Refueling 2t sea was handled in the same detziled
manner. 7Ihe rqtualing station was announced well ahead bf tize.
¥hat UfB'l were to dbe serviced, how much fuel they should have left
on arrival, and how much fuel they wore to be given were all seat
on the air, dowa to the last cubic mester. 4nd after the job vzs
done, the supply sud had to make his rejort by radio; telling
wvhzt subs he refueled, how many cubic meters ecch received azd vwhen,
and bhow much of everything the supply sub still kad on board.

(viii) Vv¥hile mechanical detezils of new esuizment

—

were not aliayl available in U/3 traffic, the essentials could be
put together in short order, bacause here szain either Comrand

could not wait to see hov.the things were vorking out or so—ecthirng
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vmﬂc_l come apart erd the U/B would need sdvics.

(ix) General orderabfmtm&'tes. etc., Situation revorts.
Tho German habit of bookkeepi;zg did nct stop with the details of
U/B novemants, but went on to make far more information available
to the Allies then was ﬁctuallj necassa";_';,’or")tha U/B.'s‘ day to dny
operations. The tempo of t‘l‘;: var at ses may have necessitated the
custon of giving the U/B his hecding orders afisr he had put to ssa.
The fact that #oma_ U/3's were zlveys at sea ney kave made it difficult
to effect a timely delivery of gencral crders and estimates of ths
current situstion witbcut relisnce or rcdio. But x:l:a.te:ver-tha
Germsn difficulties nmay hove been, their solution by ra&ic zent
the Atlantic Section's books posted slons with those of the
U/3's gt sea. Vhen the U-505 was captured, her volume of Current
Var Orﬁars. for exemple, wes elready contzired in ths Atlantic
Section's files and loag sinco in the hands of COUIXNCH. In fact,
U-505's copy was out of dete, Envinz been superseded by sdditions

and corrections which she had failed to intercep;‘. hergelf or which

- bad been transmitted after her capture.*

® The itlantic Section transluted 158 ccrrections to Standing
War Orders, 98 current orders (not operational, dui estimates
on &4f$ defense, tmctics, etc.), and 134 Ziperience and
Jdneniticn nassages, not to meniion caancellaticns. Ia
eddition there vere unnunbared “.ai.tz.ation 2gnorta® for the
various cvperaticnal sreas.
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(x) Communicutions: To oarry tkis hea*r," burden
of traffic the Cermen Havy developed em elaborate,complex,
flexible, and highly afi:i.c:lent radio service which is probably
uniqus ig the history of militery comsunications. 1Its workings,
hovever, were likewire revealed in U/B traffic. The Atlentic
Section translated more than a hundred corrections to "Communications
War Orders" in addition to approximstely 150 series of Dessages
announcing frequensy and circuit changes.

5.

Uses of Dezryntion Intellizeance
in tia Battle of the Atlantic.

The effect on the enexmy of this wholesale misdirecticn
of his ovn radio communicztions is difficult to calculate in dotzil.

In nentioning some of the rors obvicus uses of this intellizence

"exzphasis should be given to the most gensral use, background

" inform=tion.

(2) 4ccumulation of information on U/3 llavy.

hs \;111 be evident from the items already referrei to,
ths files of processed U/3 traffic steéd.lly gathered a vast
amount of information, beoth géneral &nd detailed, on every asvcct
of the U/3, including the edicts of the Grand Admiral and-the
volfore of the U/B crews, their ailments and vroxy merriages.
Crdeors of the day end reports from those at =2ea could bs read
sgainet a broad beckground. Something of the enemy's temper

could bs determined, his babits ond character appreciated. Cre
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bad considerable evidence with whick %o appraise his intentions
and limitations, wth which to judge what he could or would do -
or not do.

On the basis of traffic UfB's could de identified by
number and by commending officer. The Atlazntic Section pericdically
issued a master list of operational U/B's. Their types could be
identified, if not 2lready kmown, in various wsys, as, for exa.urplc..
by reports of fuel oz hand.

From a knowledge of the enemy's commuricstions end

operating system orne could fregquently fill 4in information that had

been nissed. To mention only one example: 4if a U/B's passecge
revort had been miscod, the order to chanze from "Coastal’ to
fIrelend™ radio circuit would give the same information in snother
way. Thers were also cases in which errors made by the Germena
were caught here before they were cleared uw» by Control.

If this tackground wes invalunble in the interpretstion
of present end future U/3 movements, it wans equally important in
breaking into the current keys, for one knew the esort of messase
vhich sbould accompany or come cut of given situations at sea. Cna
ve..ited for a nessage of the right length or with a D/F fix in the
right ares.

(o) The protection of Allied convoys and shipoing.

During ths first 5 monthe of 1943, the primary use

of RI was in convoy diversioa, for at this stage sufficient a3
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end escort forces were not availaﬁle for an immediate and direct
A/S offensive.
~(e) Offensive use.

The defensive use of ultra intelligence continued through-
out the war, but with the increase of 4/S forces the direct
offensive use became more and more char;ctar;atie. One of tke
first instances of USN offensive use of Ultra wae the attack
delivered by the "BOGUZE" on U/B Group TRUTZ o;rly in June 19&3.'
¥rom that time on USY CVZI forces carried out frequent attacke,
giving special attention to U/B refueling rendezvous in the Middle
Atlantic. As & result of these attacks USH cortributed in & major
vey to the destruction of the U/B supnly fleet. In addition,

USHN forces practically cut off the Axis suvply line to and from
the Far Zast dy intercenting the submsrine eargo runners, afier
having pla;ed & full part in the sinkings of surface Blockesdle
Bunners.® Of the 489 U/B's sunk by Allied action 2t sea bojinning
in January 1943 USH forces sank apnroximately 63 with the dircct
aid of ultra information plus some 30 more with the indirect

aid of ultra.

(d) Allied decryption intellizence as countermezcsure.

An izportant contridution mnde by the Atlantic Section
on the basis of its own correlation of U/3 traffic was the detection

of German eryptanalytic success with Allied codee and cinhers -

*(See Parts B and ¥ of Volume II).
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principally the Anglo -.US‘eonbinod pnaval cipher.

(a) Technical intslligence.

Communication Intelligence correlated, evaluated and
disseminated advance 1ntoiligance and currently significent details
about devices and techniques under development or in use dy the
enezy. 3uch informstion was extensive both in variety end in
vyolums. A relatsd factor in the constant strugsle for technical
supremacy, namely enemy knowledge of Allied devices and procedures,
was also the subject of continual attenticn. 4 review of tho
nature and history of tke moTe important devices conceraing waich
inforaation was passed lecves no room for doudt that this asoact
of the Atlantic Section's activity was of vital significance. %as
advantaze of sunerior intelligence about.the enemy's endeavors
{n the fields of rader, anti-radar search receivers and decedtive
dafices. (such as Aphrodite), wearons, undcrewvater diesel pronulsion
(Schuorchel) and other technical matters helped the Allles to gain and
bold the initiative in the battle for superiority in technical devicea.

(See Yoluze IV for details).
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WINTi2-SPRING U/B OFPRISIVE - .
AND 2HS U/B's DEFZAT. 1943,

The U/3 was decisively defeated in the soring of 1943,

The failure of the German winter-spring offeansive can ‘be ascribed

in pert to Allied Commnication Intelligence. Decryption

intelligence assisted materislly in successful convoy d.iverticn

{n January and February, vhen massed anssultis might have

produced shipping losses comparable to March, or worse. Delays

in decryption intelligence on our side plus timely RI on the

Germsn side played an ioportant part in such convoy successes Bs
ti:e U/B aid achie;ve. notably in Harch. 'In april and May decryntion
t{ntelligencs held its own, dbut even when the U/B's made contuct

the strensthened surface=-A/C defense attacked with a force the

U/3 could not witastand. Tho var was to last for two moTe yers,
dut the U/3 Eavy could not regain the initiative. When it returncd
to the offensive, it was firmly mirrored in Ultra intelligence.
Unable %o find and strike its main target, it moved csaticusly,

pever freed from the constant fear of surorise attack.
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A, General %naiaeﬁtlou on the U/B's Defeat.

Retrsat or Stratiéic Withirawal.
- Retreat from the major Transatlantic convoy lanes was at
all times the indication in German U/B traffic itself of the U/B's
defeat. Strategic withdrawal will be the term used by the Gerrazns,
for unlike World War I, it was the German U/B Havy that alone
remained as a fighting unit at the conclusion of World Var II.
Its tenacity and resilisnce, its deteraination to revolutionize
submarine wvarfare despite disasters at bome will be the sudbject of
later comnent.

2.
U/B Navy's tize-tabdle.

¥ithout more knowledge than is now at hand on the pre-
coding periods of the U/B Lavy's history im World War II, it is
a matter for question that the U/3 was not only so late i{n starting
its all-ocut offensive against major convoys, but aleso not reallyr
realy even then. ZThe U/B building program indicates that the
spring offensive of 1543 was merely the beginning of the all-out
offensive, not the real thing. The u.ne';tpccted invasion of North
Africa, the seriocus situation on the land fronts, and the astonishing

productive capacity of the United States apparently forced the U/5
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¥avy to undertake an offensive before 1t wes }oallf ready. The
construction of U/B's reached its peak a year later, in the winter
of 19%3-4k, when U/B's were being commissioned at the rate of

25 per month. But the types being commissioned were the ones
that had already shown themselves %0 be inedequate for the U/B
mission. In other words, the Corman Navy's time-table vot only
shoved what was probably a.lsrious underestinate of US productive
capacity but also a slowness in active comorehension of what
beppened in the Atlentic during the spring of 1943. Fes hich
specd underwater types did not rerch significant production
figures until the winter of 1G44-L5, Heanvhile the accunulatioﬁ
of old;types hed continued to rise, in spite of losses at sea,
untilvthe actual nunber of U/B's, including those in training,
had nevar’been larger than it Qa; in the winter of 1943=kl,
Schnorchel was not resdy for all of theze bects until the fzll

of 1944 - after the Allied invasion of France.

At this point the gcneral‘afrect of Decryption Intelligence
should probsbly be taken into account. PFart of the Gerran mis-
calculations, i.e. those continued after Saring 'L3, may have been
due to the {zpossidle situnticn in vhich the Cerman Favy was
placed vithout knowing it - vis., that‘of havirg its high grade
operational radio communicetions vide open to the enexy. Long aftef
the defeat of spring ‘43, tke Cerman Navy persisted in believing

that "invisibility” might be restored to the standard types.
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¥ith this restorstion the U/D would agsin de oqual to a battle
that was recognizod as *hard,” end "groving harder.* The U/B

of spring 13113 hrd not been propared for the strensth end varicty
of the defenses encountered, but tho bdalance could be restored.

At least, the Cernmans saw no reacon vhy the old types could not

stil) holéd thelr own.

Reviow 1n3';em of ¥/7
and U/3 losues.
The docicive nature af the U/B's defeat in 193 can to
shovn by & dbreckdown of over-all figures for‘tha vy, Jannory 1,
1943 4s trken as the point of divislion, tims giving the T/3 the
advantnge of its mll-out offecasive,

1/7va T 37 U/nts p/3ts 1027

by Direct Al1igd Yo Othay
Aciicon &t Sea W

Sapt. ‘39 to .

Dec.'42 10,625,000 G2 143 b o |
Jan,'L3 to

1oy thy L7%,000 CRT L8y 100
0L 14,100,000 6 632 111

™3

Yoter These firmrcs 11111 »robobly necd revision later but fro

ti.2 best that can be Lroacht tornther £t the —renent tine.

CCi1'23 Conzat Irtellirence (Anti=Submnrine) rives 14,000,000 )
Cross tons £s the co~reri=nte firare for the [./7 losses zad this

errecs vith Adsdralty A/5 Talletin records. Since the end of itha

wvar, however, nowsoeners have printed figures that are eonsiucin oly

hijier,
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U/B suocess had boen achieved at a reasonable cost vhile thse U/B
floet was still adolescent == the grentest success, of course,
(over 6,000,000 GET) off our own coasts in 1942, But before tho
smll-scale weepon vhich hnd eccomplished so smch in 1912 c:mid
be rezlly forged as a larje-sczle veanon, it was slready under
Allied control.

4,

Yorld 'xr I comcred
with Vorld ‘nr 11.

/v SUTX ' g/nta ;
BY u/3tc corssIoTTD U DYs 1037 6 §fnte TOTD
War I* 12,191,536 G2 3 173 £2%
ver 11 14,100,000 GRT 1,20 11:3(213”3) 61l
(onex ’
632 actign) 52.T%

1f the ebove figures for 14/V losscs are correct, there
s & very marked contrast tetweca the eflectivcness of tho U/2 iz
World iar I ond in Vorld lsr II. ‘hile tho perceniages of T/Z's
lost are in line with ona azother, the ruch gresior U/B effort of
Yorld Var 1I did not yold eovthing like & result commerable to
Yorld Yar I. 1hen thoso fisures are exmiincd togother with thoze
given in parn,3 sbove, howvever, one seen that the T/3's failuse
*he fizaros for tarld ‘r I co tri-ea fron Adniral Doanitz'z hionls,
"oie U-Tootswafie,” .52, Tublicked in 1942 Ty Mittler ¢ Soxn, Rerlin.
~he fistre oz shimins 1= scs, sccordinz to A2z, Toemitz, 1s Taken
from Tritish stotenents, It &3 not cler that the sifure W3 shovd

be 14sted ne "/=7s com—ircioned,” tut Ala. Jocritz used the phrase
nornzlly troasleted os “commisslonso® - *in Plonst grwesen.’
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fn World Var II lles in the iast 2-1/3 years of ths war, precisely
during the period when the U/2 Navy had recched its grestest
potential, Ezd the U/B been adle to continue its earlier succeet
vith figures at #11 proportional to the 1nc1:eased ecfort the

result for the Allles wo1ld have been inlecd calamitous.
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B. Pattern of the winter-spring offensive.

There were two principal types of U/B operations:
Group (wolf-pack) operations against major convoys,

Individual station patrol, primarily in distant
coastal areas.

Supplementary to the above, but in itself of unique and great
importance was the U=tanker.
1.

Independent U/B's in
distant areas.

The U/B attempted to harass the ocoan'odge- simultaneously
with the convoy offensive, altbougch the expenditure of effort
in distant areas which characterized the fail of 1942 could not
be maintained. After some 23 U/B's in these areas during
Decezber, the nunber dropved to 7 in Jamuary, bdut thereafter
increased month by month to 18 in Hay. Ibe active fleet of 750
and 1,200 tonners, however, was too small to msintein a constant
preslur; eomparable to thut in the North Atlentic. Furthermore,
these distant oporattoﬁu demanded & disorovortionate share of

U=tanker sarvices.

2.
U-Tankers.

In December 1342 ths Germon Havy had seven 1,600 ten

supply subs, upon which the atlantic offensive wns demendent for
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4ts full effect. By March,2 more bhad ssiled on their first

- eruises. EDven though these refuelers spent half their tims at

sea, U/B :uﬂflr was working on a slender margin, for it was
spparently intended to maintain 3 refueling stations: one for
US-UX convoy subs, one for US-Gibraltar convoy subs, and one for
®rinidad-Caribbean and South-Atlastic subs. As a Tesult, Us-UX
convoy operations suffered during the serly part of the winter.
Continuous stations could not be maintained. Iﬁ January, for
' exgmple, U=L59 (¥ilamowitz) had to be sent om a long haul into
the South Atlantic to lervico-tha fow Capetown subds, while U/3's
}n the Eorth Atlantic were being forced to droo out of grouns
and coxe home for lack of supply facilities. Hot until Fedruary
were continuous stations maintained off the US-UK and UB;Gibraliur
lanes, s2nd the situation vas 3ti11 pinched. In March 3 of the L
supply subs that delivered fuel serviced US-UX convoy subs. This
measurs of attention to Eorth Atlantic subs continued for the
renainder of the spring offensive.

It vas of course rccognizad.at the time that those.
refueling R/V's constituted a kind of Achilles's hsel, but it
was months before mufficient A/5 forces were availadle to act

on decryotion 1ntéliigence of these meetings at sea.

3.
Group Pattern for US=Gibraltar

U/B's operating on the US-Gibraltar lane formed a circuit

independent of grouwo operations farther porth. There was frequent
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exchange with IXC (740 ton) subds dound to or returaning from

middle and south Atlantic cqautal areas, but not with the 500 tonners

operating on US-UK lanes. Proceeding from Biscay to the Asores
area, U/3's would form for eastbound convoys and sweep out some-
times as far as 40 W. After a period of waiting, the group
would turn and cruise back along the lane for westbound convoys.
Having arrived in the arsa e=st of the Azores ard north of Madeire,
the group would break up along the Canaries and in the Gibralter
nppr;achel for mixed groun and individual station patrol tactics.
As their final gesture before putting dack into Biscay, the U/3's
that had not becn refueled for further operations would forh once
mas off Portugal to block the Ui-Gibroltar lane, Meanwhile
replacenents would have formed in ths Aszores area., It wvas not a
very lucrative run, yot U/3 Comuand galws approximately one-third
as many subs to it in the peak months of February and HKarch as he
gove to the Us-UX lanes. ‘She destruction of oil-tankers in
T%~l in January had apparently impressed High Command with vhat
these operations might achieve for the lorth Afric.n froat, but
in March 4damiral Doenits admitted that US destroyers could
put up very stiff resistance. In 4oril U/3's were withdrawn froa
the lane.
k., '
Group opsrations against US-UX convoys.
It ha3 already been sugzested that the U/3 Eavy ves

not really ready to launch the convoy offensive in the winter of
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19%2-1943, The shift of emphasis to US-UK lanes was not noticeadle
in December, when 1ndepen§ent operations sank more ships than were
sunk by North Atlantic groups.

From January through May 1943 the pumber of U/B'a at
sea in the Atlantic aversged 166 per month, 179 being the top
monthly figure = rezched in both March snd Hay. The average number
actuslly opersting was 108, The remaining 58 U/B's vere either
outbound or returnihg, and, elthoush potentially operative,
could not be relied upon for the operating plans at any given
moment. Thus only €5% of the nubs at les-night be called imaediately
available. This fizure was agein cut down by'th; denands of
other areas, with the result that an average of omly 72, or 657
of the operating subs, was devoted tu US-UX grouo operations.

There wus a merked increase of U/B's on the US-UZ lanes in January
end again in February, but the number stalled in Merch, fell off
in April,end then reached its highest point (8l) in Muy, when the
battle was practically over.

(a) Pattern of the U3-UX group formations.

The major convoy offensive might be described as a
pulsation or rhythm: first the convergence of U/B's from port
(both Biscay and the Baltic or Lorway) as they made for their
walting arcas, then tha formation of the patrol line followed by
the reconnaissance |vcep.'nnd lastly contzct and the vortex of

operation. Ia practice, of course, the pulsction was irregular,
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the rhythm broken; at any given time there might be several

distinct beats in differing degrees of completion. After the oneration

cane disentanglexent and division: some heading directly for
" port, others to refueling !t-ationu whence they joined up again
with another group oF formed the nucleus of a new group or
returned bome. Forming and reforming, they traced {ndividual
patterns &nd group patterns in &2 wvhole whose periodicity was
determined dy the convoy cycle.

The group formations had to fulfill two basic rejuire-
ments: maxizum reconnaissance and maximun striking power once
contacts had deen made. Disposition for maxioun reconnaissance
reflected the work of German Naval Intelligence (largely [$)4 J-‘k;n
eanvoy. povezents, but trial and error method was also used against
a backgrouﬁd of elezentary deductions concerning convoy routes,
such as preference for the portherly route which could be covered
to a grester extent by land-based A/C. With a sufficient pumber
of U/B's.lines could be .set up near the deginning of the ocesn
route which would cover the pajor arc of possible diversions. It
was practically inpossible for a convoy to pass throu.gh a line
undetected. To obtain maxirun stzking power the grouns had %o
be arranged in a pattern that would make encircleaent vossible =
" witbout sccrificing other favorable ?puortunitios.

Certein of the more imwortant conditioning factors

should be mentioned:

-t : . ; . "
c&mntunvr"'!:~ N T g s ¥ I -
* CA ¥\ A i . 4 g { éc‘.'I
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(1) Considerations of emphasis as between east-
bound and yeltbound'convoys.

: | (14) Inteiligﬁnce: specific convoy intelligeace,
such as that gained troi decryptio?"vhich recommended or
necessitated changes in plans. 4Also, of course, the failures of
intelligence represented in successful convoy diversions.

o (111) Convoy contacts not planned for, with the
resulting changes made for ;nmodiato exploitation.
(1v) #llied defense and location devices.
(v) Arﬁllability of U/B's, their condition, etc.
(vi) Arailability of U-tenkers at rigﬁt tiﬁo and
place.
(vii) Veather: the phonomenally bad winter of
194243,
(b) The sirdle pattern, December 1942 to mid January
1943, consisted of two basic grouns, one at either end of the convoy
lane, shifting up ani QOvnlin accordance with anticivated out=-
bound convoy routes. Attention was divided more or less equally
between east and west bound convoys by this arrangement, although,
as things worked out, more attention was actunlly given to vesi-
bound convoys. An effective modification of this simnle pattern
wvas the planned encirclement involving a contact group backed un
by & supporf groun, an arrangement which led to the successful

operation against Convoy OF 154 at the end of December.
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(¢) Transition, late January. Ultra intelligence was
.sufficlently current during the first part of Jamuary to be of
naterial assistance in the successful diversion of convoys. U/B
$ilure to contact expected convoys at either end of the lane forced
the initial patteran into a natural evolution. VWith its accumlation
of fresh U/B'_s the eastern group was lengthened in an attempt to -
close all outbound routes. V¥When the convoys a:;ntimud to evade
the patrol lines, the groups were compelled to go in search of the
convoys. - By the end of January the long line originally intended
for westbound convoys had turned into a westerly fan sweep,
beginning at about 30 ¥ and covering the area from 55 to 60 E.

A few days later, U/B's began to sweep the area between 50 N and
55 K in the same manner.

(2) Ravised pattern: for destruction of eastbound convoys.

The transition just described was to end, of course, in
the massing of U/B's in the northwestern Atlantic. ZThe revised
pattern might be reduced to four primary constituent groups:
| Contact group off Fewfoundland.

Vesterly sweep group north of 55 n.

Westerly sweep group between 50 and 55 K.

Revlacement grouo, the fresh boats from vort
heading for and forming up in the area of 55 H - 27 ¥.

This drive against the west was designed for eastbound convoys. From

the end of January to the eﬁ:clnsion of the spring offensive U/Z grouv
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fofintion: were made with eastbound convoys in mind. ¥estdbound
convoys were attacked only as intelligence made these targets

{rresistidle or as opportunity supposedly permitted within the

fremevork of the offensive against eastbound convoys. Whether or not

this shift of emphasis can De attributed to the agzressive isdmiral

Doenits, who became Cominch at this time, it seems evident thet tze

German Navy could no longer afford tc bo primarily interested in

the sinking of ships as such. It was the cargo of war supplies

that had to be destroyed. By January 1943 Allied ship construction

had passed total losses by U/3's.

Tpe new pattern was highly‘flezibio and was arrangel
not only to block every lane north of 50 U. by the‘staggercd
svoep'grouns but also to make certain that once contact had.been
made every U/3 could be brought to bear. An increased number of
U/B's was required. 4&s against 12 new U/B's recleased from the
Eorth for Atlentic operations in January, 23 were released in
Tobruary. U/B losses lagged behind tys accessions. To keep'
the requilite number at lea:continuous refualing stations
were necessary, for which U/B's thht leave their place in line
only when down to the very minimum of fuel. 4s Consubs explained
to Grouo HAUDG S on 3 February:

"Seizing of the convoys running at this time on

very scattered routes is nossible only with a
large number of subs.” (1733/3/2/k3).

L000G50



(e) March 1943: the pattern works.

As a result of unexpected operations in February on
\;estbound convoys the revised pattern for eastbound convoys was not
restored until March, vhen it proved its worth. Kore ships were
sunk in convoy during Karch than in any other month of the eantire
wvar. The difference did mot lie in the nuubder of U/B's, for as
pany had been there in February, tut rother in the deployment
of U/E's. TFirst, they vere in their positions according to the
pattern above described. Second, contucts were made on eastbound
convoys -u planned. The result was total encirclement of thel
convoys. <The groups closed in from every direction; the convoy
dafense was hovelessly outnumdered. 3Iven so, U/3 succedses in
Karch « or rather in the first three weeks of Harch - must be
qualified. More than twice as many ships vere convoyed im Harch
as in FTebrucry.

(£). ZEresk.

The policy of massing U/B groups in the Horthwestern
Atlantic continued through Anril and May, but scmething had gone
wrong. Yhe precision of Karch could not be attained. Zhers vas
evidence of increasing haste and uncertazinty en the part of U/3B
Comzand. Operations wvere confused by attexnts to exploit contacts
on westbound convoys near the end of their run. At the szme tizs
U/B's were ordersd to pursue all contacts, even the most unfavcrable,

on eastbound convoys. Coamand could not concentrate his U/2's
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where and when needed. The arrangement of the group lines became

pore complex and less effective. In short, the pattern was

bresking up.
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C. Examination of the U/B's defeat.

s °
Ultra Intelligence and Convoy
diversione
During the winter and spring offensive of 1942-43
Allied BRI was an imperfect instrument. It was of little or no

immediate use in December 1942, dut by the first part of Janmuary

_ decryption vas holding its own. 3y a combination of breaking into

the present from time to time and the continusl £illing in of
the past gaps one began to ses how the U/3's worked, how their
lines were set up, snd what patterns were employed.e Yhather
running even with them, a little ahead, or lagzing bchind,

the process of plecing the whole thiﬁg together never stopned.
It was like trying to watch the U/B's through a condition of
changing vieibility. At intervals the clouds would open end one

could see the present situation, but not comnletely, for much of

- the present U/B gituation could be seen only in the immediate

pest. Unlike the analogy of visibility and cloudiness, however,
thes record of the immediate past was there, waiting to be read.
The present might fade out but the vast would open up and commlete
the picture of what had just been seen. 4And even though the
preéent was blocked from view the past record would contain meny
elements known to form a part of the new situation. And thus,

vorking back and forth, combining indirect and direct views, ever
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at worst one had some kind of picture more accurate than any
other in Allied possession, particularly vhen supplemented by D/7
and traffic, -
| Since Ultra {ntelligcnce was not availaﬁld for carrent
use in December, it is of interest to note that every planned
group operation met with at least the first condition of succese,
contact on the expocted convoy. On the other hand, the scale
of the German effort was small and the weather was bad. The
}arsest number of ‘subs brought to bear on aﬁy one convoy was 22.
(Croups ULGZSTUZM and SPITZ; ON 15%).

Despite the encny's increased effort in January and
Februnry U/B succeeees on the convey lanes did not measure up.
The winter offensive was not succeeding. Ten U/3 grouns or woli-
packs operated egairnst US-UZ convoys during January and Februsry.
Of the 16 convoy "expectations® for which the lines were formed
only 4 led to contect, and one of these 4 was prodadly a case
of last minute Gerzen CI on the movcment of & westbound convoy,
0N 156. It was also the heaviest. single convoy loss during this
period. There vere 6 sdditional eontacts, not'"cxpected' in
U/B troffic. Of these 6, 4 were to come extent accidental and
1£ is not clear that BI =ould have orevented them. The rescinirs
two are zases of 2RI failure, in which attemmted evasion of orze
group sent the convoys to other U/3's whose movezents were not

currently known.
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In March, the succeesful U/B month, there were only L
planned operations. Two of those expectations accounted for the
kreater part of the losses. Both are cases of EI f_g_!._iure. =
although it is not certain that one of them could have been
prevented under the circumstances. ZThe combined attack on SC 122
_and EX 229, like the case of OX 166, was made possible by last
minute shifts in U/B dispositicns, presumebly the result of’
German CI. X

| Convoy dii‘enun.

Effective convoy diversion continued in April and Uo7,
but even with contact U/B's could not mass for assault or maneuver
into attack positions. The increase in convoy defenses which
followed the shipping losses of Karch was the first step in the
offensive sweep against U/B's. Joint surface-i/C escort denrived
the U/3 of his rmobility. If he came up on the surface to loox
eround or get ahead - A/C put him down. Once down, the water
ruzmbled with explosiona, which U/B Command interpreted as bluff
DfCls, part of the Allied propsganda campaign against U/s 'norale.
U/B crews and C.0.'s became frightened ani lost their *healthy

kunter instincts®, desnite Adm. Doenits's exhortations and thrests.

3.
Loss of exverienced U/B
coxnmanders and crevs.

The U/B arm had already lost many of its "ace" coz=nndicrs.
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The effort to step up the North Atlantic offensive in the spring of
1943 had necesserily brought new and inexperienced mem into the
most difficult dattle areas. It is not possible to weigh the personal
factor in the U/B defest but its importance can be indicated by
the following figures !

During 1943, 105 of the operating U/B's accounted

for 5U% of K/V's sunk; U4 of the operating U/3B's

accounted for £ll Ii/V's sunk. -

But even the skilled Commanders were sudbject to surorise
attack froa the air.

4,

Surprise attacks froz the air.

Yisidility and Vulnerability.

‘AS 1l'pointed out in more deteil in Chapter IV of
Yolume I1, two things stand out in the course of the U/B's defest -

both of them plainly maried im U/3 traffic:

Inadility of the U/B to cope with surprise attack
foon the air;

Inereasing intinidation of U/3 men £s they began

to appreciate the visidility and vulnerabdbility

of their veapon.

(a) U/3 Com=and's Zefusal to admit defeat.

U/B Command did not anticipate ths rapid expansion of
Ellied convoy defenses, hsnce he did not readily adjust hinself
to the facts reported froa sea. A review of his reactions during
the course of the winter-eorirg offensive shows that his concentration

on the one end-attack!-relegated the difficulties encountered by

the UIS‘. to a subordinate vlsce where they could be handled by
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expedients or by psychology. In December 1342 U/B's were told

to pay no attention to their own radar segrch receivers. 4llied
radar vas ineffective. U/B's were to rely upon themselves and
think only of attack. In January convoy evasion raised the fear
of Allied location dsvices. It was not a combat fear, dut a fear
;hat the Allies were escaping combat by means of radar. In
February the SC 118 operation gave Commsnd cause for worry.
Besults were not up to expectations and it was clear that VL/R
A/C had boen effective. HKis rezction, however, hed been *Further
reports about A/C are suporflngun'. If the U/3 persisted it could
wear the escort out and,then sink the fat merchantmen. ¥orries
wers put to one side as U/3's reported‘thir successes ageinst

OB 166, The operation was called a "run of the mill success”, tut
that was not trus. Contact in the first place had been a matter
of good fortune and the convoy had bdeen pursued and attacked for
ldayo because it was beyond the range of landwdased A/C. The
appearance of aircraft carriers with convoys in Karch seems to
have made little irpression on Command. 3y April, however, the
combined effect of increased defenses was ovidanf in Command's
renevwal of the doctfino that the U/B must surprise if it is to
succeed. Chances against convoys were nnrroied down to the first
night's ettack. Claiming that the "A/C situation is knowan here',
Command saw no reason why the U/3's could not maneuver outside the

range of close 4/C escort (30 = 40 miles). If they were caught
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coning in, then they could attack sudmerged. Encouraged b;r

the br.'-;er success against OXS § 4n Nay, Command tried to dismiss
A/C by telling U/B's to stay on the surface and fire their in-
adequate A/A guns, "...then the plans will soon stop attackinz®,
But trap}:od and defenseless, subject to surprise visitations

in the difficult task of rmaneuvering, U/B's were less bold in
pressing an attack vhich wvas sure to reveal their presence.

(v) U/B Comrand accounts for the defsat.

U/B lcsses did not become alarming until May and then
they went up with a suddenness for which the Cermans were totally
unprepared. When U/B's began t'o disapnear at the rate of 1 1/3
" per day, Command yielded the area in which he had already lost
the initiative. He correctly Judged (19 May) that "the ene=y
has once more gained a few lengths on us in his effort to devrive
the U/B of 1ts most important attribute, invisidility". Allie:
successes were attributed to the surprise attacks from the sir
which radar made possible - on the outbc@ and returning U/B
lanes &s wvell as on the convoy lanes. The time was to be _
passed in "cunning and ccution® until the U/B regained its

invisibility.
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U/3 RESTORATIVES.

#he history of the U/B ¥ar from Hay 1943 to the fall
of 194k is a repetition of German defeat. The U/B continued to
guffer heavy losses without being able to come %o attack. Con=-
viction of the U/B's defeat did not come easily. At first it
secmed & matter of offsetiing a temporary Allied technical
advantage by devising suitable count armeasures.

After the briefest treatment of the course of the war
down to the invasion of Fremce, this chapter will sumarize the
packground of this periocd in terms of ths major changes ntar'ted

¢or a new U/B warfare and in terms of the various devices which

vere used in the attempt to keep the old type U/B alive.

A. Course of the ¥ar,
1.
Sum=ar 1943. Dispersal
erd U/3 Diversion.

The situation could not have seemed hopeless at first,
for it was 1‘10!'. believed thnt the Allies could distribute their
advantage so as to cover overy ocenn aren Or every 1ndl.vi_dua1
U/B in the way in which U/B grouns hnd been covered in the
Borth Atlantic during April and Xoy. Meanvhile German technical

genius — undismuted as &vCT == would nroduce the neesded counter-

magsures and the U/B could then return to the major dattle.
In leaving the Horth Atlentic convoy lanes, it was
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recognized that the U/B was withdraving from the one area where
victory was sbsolutely necessary. In ons of his last messages
to U/B's defore the abandonment of the Horth Atlantic, Admiral
Doenits had made it plain thet there were no longer substitute .
areas where the U/B might fulfill its filsion. U/3B captains
had been warnaed om 21 Mayt "...do mot £ai1 to understand that
you must answer for your actions.” (1900/21). The withdrawal
three days later admitted a pejor and decisive dofeat, al though,

at the time, it was presented as a strategic vtthdrau.l.

(a) US-Gibraltar lane. BOGUS and USH RI.

That the US-Gibraltar lane was covered by carrier air
power was quickly denonstrated early in June when Command tricd
to continue group warfare with the U/B's salvaged out of the last
North Atlantic operation in May. ?hc.B'.)GUE attacked Group T2UTZ
on the basis of USE decmtion intelligence before the coﬁvoy
could arrive which TEUTZ expected on thé basis of German decTyn-
tion intelligence. The combination of suverior Qtenigence with
the expansion of USH air pover in the Middle Atlantic, vhich

Command did not anticinate, was to cost him dearly.
(b) WVeaknesses of the Sumer Carpaign:
unnvoidable U/BE concentrations in
passage ereas end at refueling R/V's:
The U/3 diepersal which beczme marked after the TEUIZ

affair was as natural and customary as it was necessary. Once

(000C6k1 v
£5



" dispersed, however, U/B's could £ind no place in the Atlantic

where they might recoup their losses and reestablish their
pr.iti.go. Instead, the effort led to an intensification of
defeat by an alarming reduction of the operating fleet =- and
by the loss of the U-tankers. There vere still two areas of
unavoidable G/B concentratiocn: first, the passage arsas of
Biscay end Iceland-Faeroes; and second, ~tho niddle Atiantlc

refueling R/V's, which were all the more necessary nov that

- 500-tonners were being emoloyed in American waters. Against

the first concentration the Brit’.‘h waged a bighly successful
Joint surface-A/C sveep. Azainst the refusling R/V's USH CV3's
made a losting 'izpnuion on the U/B Havy. (See Chapters VI

and VII of Yolume II for an overall study of the U-tanker systea,

_ the significance of its destruction, and the contribution of U3d

RI and CVZ's to this destruction.)

(c) Results.

Iz Mﬁlliﬁg the nocenaé; conditions for attack, vic.,
passage and refueling, ves a highly dangerous and nightmarish
business for the U/B, once in his operational area he had mno
escaps from the problem of survival. Of those which reached
Anerican u&tcrs. pore than half failed to return home.

2.

Renewval of the North Atlantic ,
Battle. . #

During the .summer the havy had, or thoﬁght it had, dsveloped
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the devices which Admiral Doenits had promised to the U/Bis in

May. Vhen U/B groups formed on the US-UK convoy lancs in Septemder
the Admiral apparently believed that the U/B was once more equal

to its task., The hopes and ground for these hopes are best stated

in the Admiral's own words. First of all, there was the acoustic

torpedo, *Zaunkoenig."®

(a) 7=V acoustic torpedo. "Offense is the best defense”.

As U/B's sailed from France to await the signal for the
first convoy operation, 21l T-V equipped subs were instructed as

follows:

fTo be deciphered only by Zaunkoenig subdbs

Offigier R -
Hake use of every opportunity to bring your sharp
weapon into play. 1In Siscay on the way to your
operational area, be at all times clear for a
defensive or offensive shot acainst destroyers or
corvettes. If the enemy bears down on you, do not
dlind yourselves by gcing to great deoihs, but in the
daytine renain &t periscone denth end fire. You
still have enough time after firins to dive. The saze
applies at night, first fire, thon dive. Offcnse is
the best defense. Act accordingly.” (1128/2 Sept. '43)

(b) llonerszdiating search receivers will recstore the

balance *in the main theater of battle".

Unavares of the deovelopments in Allied contimeter redar,
the Germans had become convinced in the course of the summer thst
Allied location successes were due to radiations froa the old style
search receiver. !ﬁil leak had supposedly been stopoed with ths
introduction of a new receiver, covering the old band of 120-1C0 ca.

Hence the following general ressage to T-V U/B's on 13 Septembert
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70 8ll Zaunkocnig U-Boatsi
Offizier J.
After an interruntion of months you will resume
the submarine var in the main theater of tattle,
the liorth Atlantic. XHev veanons and equipnent
are at your disposal for that purnoce. ZIxnericnces
{n the Bay of siccay have shown -that the situation
has changed fundamentally and in your fevor as rezards
the patter of rndio locating ((Funkorturng)). The
prerequisites for a successful fight have been givez.
I feol certain that you will take up this battle which
48 likewise decisive for the future of our race and
~ take it u> in the old warlike eoirit of tho men of
the submarine corvs. The Fuehrer i{s followving every
.phase of your fight. Attack. Go to it. Sink them.
Cominch and Comsubs.' (2056/13 Sept. '43).

(¢) "Thouchts on Convoy Fighting®: Surprise the convoy.
Since the U/B's invisidility had been restored by the
nev search receiver, it wvas permilsible to repeat the doctrine of
surprige-attack. On 14 September U/D's were sent these 1n;tructions:

8To all Zaunkoenig subs:

- Offizicr O,
Linas of conduct for first operstion on a convoy.
1) Aporoachinz ((the attack srea)). ZRexzsin abeolutcly
out of sigit wnen cruising in formation as well as
in ((attack)) strins. hLowever, moke the most of favore
able opportunities for attack., Contacting the enexy,
defense, ond successiul cnerztion demend on surnrising
the ezexy. Durirz the current offensive in tie
Xecditerrancan convoys in the Atlantic cay be wezkly
guardci. An ezamnle of this wns the soroccam caxmaign.
2) Coeratirg: uniform procedure in the different siates
in eccordance with ®Thoughts on Convoy Fizhting', is
the most irmortant requirezent. In the initial
attezpt roke tha moat of ths eur-rise techinirue, .
transition to onezn vattle only erfter sendaing the ashort

signal.” (0‘537/1!;).

(d) Sink the escorts. ("Thouchts em Convoy Fightins"
continued. )

¥With the T-V the U/3 was now specifically armed agcinst
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surface defense.
"((To all Zaunkoenig subs:))
- Offigier Z.
Thus the main goal is io decimate the escort. ZThe
destruction of even a fev destroyers will have a
considerable effect on morale of enemy and will in
addition greatly facilitate attack on ships. 'when
advancing on surface do not form grouns of more than
two subs. The goal must be to surround in even
distpibution, in order to disverse encry defense.
3) 1 expect ell comranding officers to nake use
of every oornortunity for shots on destroyers. The
sub is now tha attacker. Shoot first, subdrerge
aftervards. Cominch.' (0905/1% Sept. '43).
It is interesting that no reference was rade in these opening
messaces to the U/B's A/A, on which considerable effort had been
expended during the summer., With adequate warning of A/C avproach

{n the search receiver it wos noreadvisabio to dive.

(e) Results.

The renawed cazpaign sgainst mejor convoys was, of course,
a failure. In November U/3 grouvs azain evacuated the northwestern
Atlantic. Somehow or other the U/B was still being located by
%, ..location methods which in part we have not yet baen able to
pick up..." (1303/13/11). Shipboard intercept and D/F of convoy
voice traffic and special VL/R A/C reconnaissance found a few con-
voys but to no avail. Thore was no dispersal this time; U/2's were
drawn Back to the eastern liorth Atlantic and conceatrated nearer
home. The U/B did not give un. It stayed on and worked bard to
develos more counterdevices. Insofar as it tied down Allied Faval
Forces, it was told, the U/3 koot just that much Allied strenzth

away from the homeland. In January U/B's took up the task of

reporting weather for invasion forecasts.
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B, Major Gha.ﬁ;u Undervay.
Vhatever confidence may have been placed in the U/B's

restoration, in August 1943 German High Command decided to build

a ney fleet.

1.
German Dizgnosis of
U/B Allument.

Cerman diagnosis conécntratod on the surfaced U/3 as

the occasion for its major weaknoss. The existing U/B had
depended la.rgoly.on surface cruising for its mobility. To
meintain its ability to mansuver as an invisidble atiacker it

hod to surface for battery charging. Since the U/B was a visible
o‘bJecf on the surface and since there seemed to be observers
everywhere =- day and night, the only final solution to the
problen of restoring the U/B's power, its invisibility, was to

eliminate the nscessity for surfacing.

S— . Types
of Submarines.
By September 1343 designs were undorway for a U/B

that would really be what the nane says: an "underwvater boat," not
visible to the human eye either directly or indirectly by t;:e
aid of electronics. It was first boved to build a turdine vro-
pelled submarine combinins both underwvater endurance and sveed.
Later a comnromise of Diesel-electric propulsion with short

bursts of high underwater speed vas accepted. The newv type
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was to depend on Schnorchel. It is not known to what extent the
simultaneous development of Schnorchel may have determined the
acceptance of tho compromise type. Flans for the new types
could not be fulfilled before the fall of 1944 at the ecrliest,

even with the use of mass-production technique.

Schng;chol.
The Diesel air trunk may have been under consideration
for some time, though the revival of the earlier Dutch experizents
was not noted in Ultra sources (British) until December, when

Schnorchel trials were made in the Baltic. The first Schnorchel-.

fitted U/B in the Atlantic eppesred in January 1944 (U-539, Lauterbach-

Brden). Experiments at sea vere not conﬁleted. until after the

Allied invasion of France.
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c. U/n Restoratives before Schnorchel.

Thus the continuation ¢f the U/B war == from the spring
of 1943 to the fall of 1944 == depended largely on shifts and
expedients, whose provisional character was at all times epparent.
The history of the U/B war during this period is written in the
trials and hopes of these contrivances. The U/B war had become a
technical war for advantage in counterdevices. Hovw effective in
general these devices might have been, under other ctrénmstances.
cannot here be judged. It is sufficient to say that decryption
intelligence fnrgished advance and accurate information on these

devices == &8 well as the U/B's location and plans.

Acainst .qc}' G52, {nfra-red
receivers, radar, decevtion, A/A.
GS2
frohably the most importent of these restoratives, both
in terms of time and eneryy expended, were the Radar Search
Receivers, which were to give sdequate warning for siubmergence
before the 4/C could ectually locate the U/3. But the Gernans
vers alvays a ste> bahind, having the disadvantage of being on
the defensive, i.8., trying to maich an active instrument with &
passive instrucent after the fact. If they installed a receiver

which covered the basic bdand of Allied radar frequencies, then

the Allies changed their transmission tactics or their frequencies,
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leaving the U/B in eo:_mui.on. The Germans could never be sure
of what wvas happening. Matters were not helped by th‘o breakdowns
of the roca-iv_elro and aerials. There ;nn never a pemneni aerial
for the centimeter bands. Reports from sca were incomplets end in-
consistent. Again and again U/B's were attacked without warnirg.
They did not know how they had been spotted and U/3 Commzand c::nld
only guess at the means: visual, phosphorescence, infra-red search-
lights, U/B radiations, mew radar frequencies. U/3 Command proded
ard quizzed, exhorted and reprimanded. What exactly had been the
state of visibility and the condition of the sea? If any lichts
had been seen, what was thelr color?! HEad the U/B been charging its -
batteries? Ead it been tuning its radio trans=mitter! Was the
receiver on?! Was the search receiver in working order? Ead pothing
peculiar been heard or sesn? No crackling noises in the hesdohones!
The stats of affairs in the winter of 1943=4k is well
111ustr;1ted by the following incident 4in which an experienced
U/B captain apparently thought he had deen flown at by a planet

in her lawful orbit.

From Bugs (U-629):

*Zadar and 1i~bht location continuoucly from OLOO

to 0807. Thus ({location of matrol)) line continues
to be kmown." (2131/9/12/43)

From Control:
"Buzs: befors the night is over give core detailed
account of light lccation.® (C%25/10/12/L3) :

From Bugs?

"Jhite, yellow to red disc, then out. Aporoeched
abean flying from horiszon. Kot preceded by rzdar.
JDiving was possible cduring and after light location.”

(0540/10/12/43) . .
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Trom Blauert (U-T34)t

*Peference light location revorted by Bugs.
Sipilar observations. On the 8th, A/C alarm

three times. The disc, however, alvays turzed
out to be planet Venus..." (20L3/10/12/43).

In addition to receivers for possible Allied trans-
missions, both radar and infrg-red, and the many experiments
conducted at sea in an effort to jdentify the locating bean,
deception measures becanme standard procufnﬁ. particularly in

the form of “Aphrodite.®

U/B radar

The use of U/B radar offeﬂ a signiﬁcan.t comnentary
on the U/B's predicament. For many months C.0.'s were reluctant
to use it at all, for they were naturally very receiver-conscious.
Enowing that a receiver's range was greater than radar range,
they were afraid of giving themselves away by transzitting.
After Command bacame reasonnbly sure that A/S A/C did not carry
receivers, he had to wage a campaign to get his mem to use their
radar == not as & target locating device, but as en pdditionsal

A/ C detection measure.

é[& Guns
Emphasis on the policy of staying up and fighting A/C

terdsd to fluctuate with the rise and fall of confidence in
gearch receivers. ZTowver alterations for incroased A/A vere
noted in U/3 traffic in the winter of 1942-43, but orders to

- stay up and fight did pot bdacome pronounced uutil the {nadequacy

of the Metox G3R had deen anderscored by U/3 losses. Nonme of the
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attempts to give tﬁo U/B effective A/A fire succeeded. ZThe
qua.;in:ple A/A mount did not solve the prodlem. IFlak-U/B's
failed. Much vas -gxpected of the 37 mnm. sutomatic late in
1944, but it too failed. ¥or one thing, the Allied practice
of strafing before bombing tended to mullify the AfA crew. Yor
another, the ipomanently installed guns (e.g. the 37 mm.) wero
subject to too many breakdowns as a result of long immersion.
Mtherﬁore. tover zlterations for extra gun mountings increased
crash diving time and added one more worry for the C.0. in his
problea of deciding whan to dive and when not to dive. Command's
advice vas not to dive if the C.0. felt himself "surprised.”
2.
Against ID's.

7V

The search receivers and dsception devices mentionel
above were employed against surface forces as well as ageinst
A/C, but.the principal counterdevice against surface forces was,
{n a sense, the acoustic torpedo. It is noteworthy that the only
nev sddition to the U/B's proper argement after the spring of
1943, the T-V, should have besn in effect! a counterdevice. 1f
the U/3 could not get at its real target, the X/ f, without being
first discovered and held down or hunted down, then it had to
bave a torpado designed foi' destroyers. Thus T=V was to Allicd

surface defenss what increased A/A vas to A/C defense. It wvas
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_ more effective probably than AfA, for A/C did not move ia the

U/B's mediun.

Sound

There yas an intcresting paresllel between the use of
passive and active instruments against 4/C and egainst surface
forces. U/B's did not use Asdic but rellied on hydrophones in
their preference for stealth and listening. The sound and bubble
device ("B01d") offered a further parallel to anti-rzdar devices
such as "Aphrodiite" and "Thcetis.®

!aezio.ct.'

Against both A/C and destroyers, but mainly against A/C,
the U/B was cozvelled to adoot every conceivable tactic as a
counterncasure. It is difficult to imagine changes which might
have been tried and were not. ¥or exzmole, there vere countless
suggestions as to hov surface charging of batteries could be done
without an attack. Everything from phesphorescencs end weather
to the habits of A/S patrols was taken into minute consideration.

N,
Against the Allied Intercept NHet.

Rrdio silence or ths vart of the unit vas offset dy ths
German operational systen. If the U/3 kept still, Command did
not, but contirued to inform the Allies of vhere the U/B was

going, what it was planning to do, and where he thought the U/3
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‘'should be. A U/B could not really observe éonploto radio silonce

for Command's personsl direction of thae war required passags
reports, return renértl. and situation rqportl. In the closing
weeks of the war, C;nmand demanded such transnissions froa reluc-
tant cantains bdecause they were of tha utmost importance for
decisions concerning the future disvosition of U/B's.

- To enable U/B's to transmit without fear of interceptiocn
and D/F, elaborate off-frequency systems were set up in the fall
of 1943, ¥ithout foreknowledge by decryption intelligencs, these

systezs vould have presented a serious obstacle to the Allics.

Failure of All Countermeasures..

The counteraealires could not correct the fundamentzsl
difficulties. 7First, they did not touch decryption intelligence
as 2 locating device. The reading of U/B traffic, in addition
to its negating tendency on German efforts, offered an absorbing
ltudy.in,unluﬂccllfﬁl atteznts to worz fron known effects to
unknown causes. Second, cnce the U/B was deprived of its in-
visidbility, its weokness in a defensive role could not be
compensated. A resort to its ability to submerge, its one
strength in defenss, was as dangercus as staying uo when sur-
prised by A/C. The U/B hed to be told in the summer of 1943
that "diving 4s death." There was no way of protecting the
vessel at th; moment of submerging, when it passed from cme

medium to another. The dual life comwlicated the counter-

peasures and interfered with their effectiveness.
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THS NEd U-BOAT FLEET AND SCEEORCHEL.

laie in determining the need for a radical change in
the Fleet, the German Earvy hud lost time never to be made up.
The issue was to be decided by circumstances beyond its contrsl.
As the Gerran land situation went to pieces, the Havy workad
with steady and undaunted deterzination to complete the new tynes,
but was forced into postponement after postponement. 2o the one
end of resuming the offensive at sea, everything was subordinated.
In lieu of the fleet of new types, every available old type was
fitted with Schnorchel. The Schnorchel fleet did well. Ilt in-
creased in sise despite losses and increased u.I pressure against
Allied shipping = to the very day when forced to surrender

becauss there was no longer a Germany to defend.

The Allied i;wuion of Francs.

The Allied Invasion of France on 6 June 1544 confirmed
the past failure of the U/B. The men and materials that had not
besn stopped in the Atlantic vere landed on the coast of France,
dcpri.viné the U/B of its bDest Atlantic bases and beginning the
internal collapse that was to cut the U/B Bavy off at its roots.
Having refused for so long to yield the Atlantic, the U/3 Eavy
wvas not prepared for an eleventh-hour stand off the invasion
beaches. It could not hope to succeed with an outmoded wéapon

4n its last attempt to prevent invasion —— under conditions the
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most unfavorable ever yet encountered. Along with the concentra-
tion of Allied A/S defenss in coastal waters, the Allies were
.baneﬂting from the most complete decryption intelligence of the
U/B in the entire course of the war, for the sadbotags of land-
line communications forced all Eaval Administrative and High
Command traffic into emergeacy radio channels — and into Allied
translations. The Allies knew the wvar-readiness date for every
U/B as well as its operational orders days before the U/B sailed.
These orders had to be carried out in shallow water operational
areas for which the 500-ton U/B hzd not been built. Although
bastily equipped with Sghnorchol. these Channel U/B's lacked
experience with their nﬁr devi®» and wers helpless. ZTwo-thirds

of the U/B's that attempted to operate néahit the invasion
amd;o were lost. In return for this sacrifice U/B's were

told that insofer as they inflicted any damage at all on the
landing craft they had fulfilled "their supreme task," had
%justified their existence.®

2.
The German Eavy never lost sight of its one
end: Eenewal of the Offensive at Sea.

It is remarkable that throughout this period of great
trial and confusion and throughout the vorse months to come, the
U/B Havy 4id not IOU% sight of itz one end: the renewal of the

U/B war in the Atlantic. Vhile the Grand Admiral repeatedly

-
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addressed his men =t sea with stirring promises of the future,
the Hary ashore subordinated everything possi‘hle‘ to the m:ta.lla-_
tion of Schnorchel and to the mass-production of the new types.
Horalﬁ and disciplire vere maintained and the U/B Eavy fell back
on Norwvey asnd the Eeltic inm good order. From there no time was

lost in underteking once more the blockade of Britain.

3. '
The lfleet of Hev Submarines did not sail.

The nev U/B Savy of high-underweter.speed submsrines,
from which so much was expected, was not to sall. Admiral Doenits
hed wprarently planned to release types XAI and XXIII in lsrge
mumbers during thse f2ll and winter of 19L4. -‘E:ey Qere to strike
en masse, throw the Allles into confusicn, and thms hold the land
fronts where they were until German counterattacks en land and in
the air could restore the military balerce. Throvghout the last
winter of the war, the Allies watched the threat enxicusly through
Japanese Zaval htaché and Bsltic U/B traffic. The nass-produ.ct'ion
system had been decentralized, _lmt the destruction of Gorman land
transportation and the serial bombardment of the assemdly yards
w.ero effective.

The new types did not reach military strength. Komth
by month posiponezant was reported by the Japsnese Haval Attache —
until the Allied lond offensives reached the 2altic end Horth Ssa
p.orta. A few type EXIII ’aubi: made cruizes sgainst England, but

the only type XXI to 2ail was still cutbtourd on the dsy of esurreader.
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It vas aﬁpa.rent that a further attempt wvas undervay
to achieve the goal of a true underwater craft. As has deen
stated, the ner types XXI and XXIII were dependent on Schnorchel.
Other than bursts of high underwvater speed they did not offer the
desired radical solution t-o the U/B problem. In the course of the
winter, the Japaness Haval Attache reported the details of still
another nev type, type XXVI, which was to add turbine propulsion
to both Diesel and electric. The turbine would give the U/B

endurance in underwater cruising at higher speeds.

4.
The Schnorchel Fleet.

-~

Even without the new types, the German Navy made a

strong recovery with the Schnorchel-fitted older types. Unquestion-
ably the most successful German counterdevice, Schnorchel caze too
1ate to alter the course of the war dut it did enadble the existing
U/B fleet to Tenew its menace. It was sufficiently successful to
wvarrant bdeing called the remodeler of the fleet. The U/B was still
bound to the water's surfuce, but the area exposed had been reduced
to & minimm, and even this minimum could be camouflaged. It vas

a hilf-way revolution in submarine mfa.r-o. a difference in degree

but not 4n kind, a stage in the transformation of the U/B into
something like a true undervater cruiser. IEconozical and relatively

simple, it mzde possible the salvage of all existing older opera-

tional types. In the face of hopeless conditions in Germany,
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Schnorchel enabled ‘tha U/B Navy to undertaks what it called

Potal Undervater Warfare.® Ths one positive contridution of the
All{ed invasion of France tc; the U/2 Eavy was the speed with which
4t forced the Germans to complete their experiments at sea and to |
equip all standard types with Schnorchel.

(a) Starting the U/B War all over again.

It is sufficient evidence of the skill and pertinacity
of the German Navy that Schnorchel started the U/B war all over
sgain. Deprived of French bases, the Schnorchel fleet .nncd.
from Norway and the Baltic to take up what had been abandoned
years befors, a close-in dlockade of the British Isles. Cruising
submerged for as long as 70 days and finding bottoming tactics in
shallow water highly favorable to their defense, U/B's entered
the channels and inland seas of Great Britain, where they increased
in pucbers and in effectiveness to the day when they were ordered
to cease. . .

Nor 414 U/B's neglect distant areas :nci the open sca.
Hore U/B's were off the U.S. and Canadian coasts in the final
weeks of the war than had been thers at any one time for the
past 2 years.

An attempt was made to resume group varfare against
major convoys in mid-Atlantic with U/B's on passage %o owcoasts.
It was characteristic of the U/B's general plight, however, that

USE forces, acting on decryption intelligence, went out to meet
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these U/B's and attacked them all the wey in. Bren vith the
advantage of decryption inteclligence as to the U/B's whereabouts,
it was a difficult matter to home attacking craft onto a Schnorchel
U/B that was in good working condition and that was ha':ﬁlad by a
captein who had mastered his more complicated weapon.

(v) 014 and new problems.

It is further indication of Schnorghel'a giznificance
that UIB‘ captains had to relearn the U/3'e !‘unét-ions and Allied
4{S forces to relesrn the U/B's habits. Every phase of the U/B's

life was affected.

U/B seeing and hearing: Schnorchel cruising blinded and
deafened the U/Z. At the sama- time it zade the U/3 more depenlent
than over upon periecope and bhydrcphones. It was necesaar:v %0
interrupt Schnorcheling for freguent periscope and hydrophons
sweeps. -

GSR: Since the Schmorchel head could de located by rad_a.r..
it had to e fitted with s pa;'mnent Gsr a..aria.l for varn:lné
" purposes. A permanent aerial (®round-dipole”) for meter wave-

langth radar was aﬁilshle. but not for centirmeter radar.

Communications: ZReception on VL/T at submerged depihs
had long been part of regular procedure. It was transmission
which constituted a continuing vealmess for the Schnorchel U/3.
Transmission over tho Schnorckel 'rmd—dipoi'e' vas tried without

success. To communicate with Control, the Schnorchel U/B had ts
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surfacs. Dampness fronilong submerged cruising tended to short
the radio equipment. As the off-frequency procedure was enlarged,
the fl';.xture protection a.ga.ins:t D/F and interception was being
developed in "Rurier® flash tremsmission.

Undervater naviration: %*Avoid surfacing for astroncmiczl

£ix® bocame a new rule ‘to wﬁoao observance U/B Command devoted much
attention. Inr addition to Elektra-Somne beacons, G/B's charted
their progress by soundings end S/% tcgether with painstaking
desd-reckoning snd an accni‘a.ts knovledge of currents and of their

otn spesds at the various screv revolutions.

-*

(c) Vezimesses not corrected.

. Schnorchel hed in part restored to the U/B its source
of strongth, its invisidility in the combat srea. The U/3 vas
thus more difficult to locate before attack cven though its erea
vas lnovn from decryption intelligence. Certain weskmesses
mentioned by the U/3 Eandbook of 1942, however, remained: low
speed, limited lookout, amd wvulnerability.

A Snrraz;ler.
'The German U/B Eavy alone remained when the Wehrmacht
dissppeared in ruins. It 48 ipportant to remember that on Vi3 day
the Germen U/B Hsvy was still a dangerous combet unit, orgenized,

-mproved. and willing to contirue the war.
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COXPROKISE OF ALLIED CODES AND CIFBIRS
BY GIBEMAE NAVAL COM{UNICAZION IETELLIOINCS

Gerran Eaval %Qtolliganco:.
"Convoy expected"; its
izportance.

From the beginning of the T U p——
current U/B traffic it vas apparent that the enemy made good use
of intelligence on Allied ship and convoy movements. ZThe ®convoy
expected”® messages soon became a fomiliar part of the recurring
pattera of U/B groups, not only in the nclnagel which formed the
grours and ordered their ;cntrol lines but also in the subsequent
messages which altered the lines or thLe course for sweeping.

It was not surprising that group tactics should appear in traffic
to be dictated throughout dy knowledge of convoy movements, for
U/B warfare in the open sea was by its pature peculiarly dependent
upon convoy intelligence. From their experiences in the first
!brld War certain German laval an&horitiel had long since come

to the conclulioa that the combination of group attack with convoy
intelligence would provide an anbush in mid-ocean that could
defeat the convoy system. Admiral Beuer, World War I Commander
of U-Boats until the summer of 1917, wrote in 1531 that:

#7he success of the convoys was owing essentially

to the fact that they succeeied in reschingz their

destination for the most part unnoticed, or damaged

by single subaarines only moderately in vroportion

to the large nuzber of shivs. Hare the convoy's
unexpected arrival vas just as important as its

4000083 20




- = P .- -

guard by warships, which had been the decisive
factor for the convoye of earlier times. If it had
been possidle to determine tho presence of convcys
and report them early enouzh eo that a fairly large
pumber of subnmarines could join in the attack, even
a strong guard could not have protecied the group
from heavy lossss.
- Reconnaissance and the nssexbling of as large a number
of U-Doats as poasible for the attack were the only
suitadle means of defeating the convoy system with
respect to both the elexent of surprise and the
military strength of the convoys.” ®
As one method of preventing a convoy from entering the ®combat
‘erea" unnoticed, Admiral Beuer suggested U-cruisers which could
14e in wait outside ports of departure and shados the convoy:
on its ocean route. Hs also recognised, im part, the role raiio
intelligence might play in convoy locatioa, although

¥%he whole conduct ¢f the war so far as tha use

~ of the radio mescage is concerned was still primitive
and hormless.” *

Gerpany had no difficulty, he says, in reading the simple cipher
which England used when che began *...to guide commercial and
escort vessels by radio, in sccordance with the intelligence

she gained about German U-boats®. *

2.
Its Effectiveness.

It wvas obvious that the U/3 grouvs were being moved with

intelligence during the winter of 19%2-43. The only questions were

® Das Unterseeboot®, Mittler & Sohn, Berlinm 1931, pp. 1l17-19,
selection trans. by OP-20-GI-A.

¢oooceL g1
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(a) BHow accurate and timely was their information, and

(b) ¥hat was its extent snd source?
These questions could not at first be ansvered here vith any
confidence, end if the British could have done so thoir information
was not available to the Atlantic Section. ?rol‘i.nlnuj surveys under-
taken shortly after the Atlantic Section began 'to read traffic did
not permit any specific conclusions wvhich could explain the
individual "convoy expected" messages. Thers were cases in vhich
U/B Command seezed well informed up to the time of convby diversion.
The day of expected meeting with the cém'oy would arrive - but mo
sighting reports. Command would stir his boats and urge sharver
lookout while ordering a change of course. Ihen, agaii there

vere cases in which everything workei out according to plan.

Sources acknovlodg.od in U/B traffic.
®3.Dienst®. ,

"Bources of intelligence disseminated to U/B's were
sometimes acknowledged: sgents, submarine and A/C recomnaissance,
prisoners, and the intercept net. Very little was known abdout
the German C.]. organisation, excent thot its mark apneared
occasionally in U/B traffic as "B-Dienat®, taggzing a revetition
of plain longuage reports which were relevant to U/B's at sea.

It vas assumed that the Germans were working on our cioher systess,

but nothing further was known. ZEad the Atlantic Section made no
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attempt to correlate the traffic 4% processed, ths suspicion
of compromise might have been aroused with difficulty, for the
"convoy expected® messages were routine. The U-boat naturally
®expected? convoys, and general information such as convoy
departures, cycles, and other related matters could scarcely de
kept from an industrious e-neq. Furthermore, Allied Forth Atlantic
convoys observed no such thing as radio ulenco'. On the other hand,
U/B "expectations” were often disappointed, precisely when we began
%o get a good first decryption hold on U/B traffic. If our R.I.
wvas effective in convoy diversions, then 1t seemed that tho‘enew'a
was not effective in counteriné these diversions. |
Y,
*  Suspicions of Cipher Coxpromise.

The sudden shifting of the lines for U/B Uroups EXTUE-
RITTER and the formation of KIAPPEN, all ordered within the space
o_t 30 minutes on the night of 18 February, led not only to a very
successful operction against convoy CH 166 but to vaery definite
fears hers of Allied cipher compromise. It was another matter,
hovever, to prove the inucun‘v of the cipher.

5.
Difficulty of proving cipher
eczpromise.

It may be difficult to demonstrate with certainty that

ones own ciphers are being broken by the enemy - even when one is

00008k
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in tuﬁ reading part of the enemy's traffic. Jor, when properly
used, spoecial intelligence is infﬁ.ciently disguiesed so that

sources other than actual decryption of a specific nal'u.go can

not be eliminated. The enemy is presumed to possess information -
vhose possible sources are so varied as to come under the cognisance
not of one but of several different counter-agencies. Without
complete knowledge of ones own commmications systems (includirg
ciphers), comzunications hebits, actual movements, and plans, it
may not be possible to judge the sources of the intelligence eppearing
in enemy traffic, tnless the enexy fails to observe elementary
precautions. By such failure ha can yleld 2 self-evident proct,

as would be furnished by a direct quotation whose origin cea be
traced solely to one dispatch. ¥ithout such indubiteble proof

that a major cipher is compromised there is a natursl reluctance to
instigate end guthorize the couplica.ted changes and expenditures
which would bs necessary if a reading enexy 15 to be forestalled.

6.
Compromise of Faval Cipher %3
domonstreted, liay 1543. Noval
Cipher %5 introduced, 10 June

19’43¢‘
Yhile the weskness of cambined Haval Cipher #3 vas

eppreciated in some circles it wes not until Kay 1943 that its

compronise was so thoroughly demonstrated thet action could be %aken.

087
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In the middle of May 1943 the Germans offered the necessary proof

of combined ciphsr compromise in the form of thres Offizier
messages to Groups EHEIE, ILBE, and IRCSSEL during the course of their
patroi and action against convoys EX 237 and SC 129. Cozvinced

that cipher compromise was involved, the Atlantic Section gained

"access to Com 10th Fleet Convoy and Bouting files. Zhe compromised

Allied dispatches were identified and the evidence was submitted
to CCIIECH, fThe conclusions were accepted. 4n exchange of signals
follo-wed between COMIECH and Admiralty involving proposals for
additionzl security precantions, tut the merked increase in sinilar
compromise messages in German traffic towards the end of MHay 1ed
to the introduction of Eaval Cipher ¥5 ca 10 Junms.

7. -

Cozpronise of Eaval Cipher 55

demonstrated. Oct., Zov. 1543,

Beginning in September with convoy operztions, the
faniliar Bign.s of convoy intelligence were once more in evidence,
ifter baving repeatedly expressed its fesrs, the Atlantic Scction
conclusively demonstrated the cozpromise of Eaval Cipher ¥5 on one
occasion in October and on one in I’.l'o'rezn’aerflD COXIECH and the British

concurred.
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Extent of Geg;.n.n guccess
vith Haval Cipher #3.

(a) !.'aﬁlas °%® and S0,
Tre dm;xltration of compromise in Ksy led to a thorough

examination of all previously suspected c.asei in German traffic, an

examinagtion which was now possible with sccess to the convoy files.®

(FTor a full utatem&nt of the results see Chaptesr IV of Volume III.)

From these studies, togsther with conclfxr;ions vhich GC&CS made

graliaide s Wk A, 15 v STisnE Diat duing Sl Sk DAL

of 1943 German cmtanalyitls had recd extersively and with uesble

currency in the world-wide ("ii°) end Eorth Atlantic area (¥SF) tzbles

of the combined eipher (¥aval Cipher %3). From the mteérogation

of Italiesa Zavel C.I. officers followinz the capitulation of Italy

it is known that the Germans and Italians cooperated in their attack

on the combinel cipher. Copies of the basic bock had bean obtained

and vers knowa to the encmy under cods word '?raﬁkfurt’ or

®Francoforto®. The reciphering tsdles vere identified. ¥ith thz aid

of the basic book messages wers usually readsble in part on a

depth of 3, sometines even onra depth of 2. After ths introduction of

& new basic book five to seven months ;ere necessary before good progrest

could be made ard this dspended on luck and Allied mistakes.

®Juring the couvss of investigations Com 10th Fleet C & R providad
. invaluable assistznce by operirg its past arnd curreat files to the
Atlentic Ssetion, vhilo xCR, 102, snd Cormrunicatioas Security con-
triduted by identifying the systems of dispatches which wvere under
suspicion. %he investigation was the mora difficult because its
nature could not be revesled for reasons of security.

{ GUD08T



(b) VYeakness of the combined cipher.

!ho combined cipher was in practice a weak system.
In ths firs$t place, it ves overburdened, &8s might be expected, for
it was the main link in all dispatches concerning ccnvoys, vherein
of course the emphasis in the Atlantic lay. The Forth Atlantic
had been turned into 2 vast freighting area in which the movement
end protecticn of conveys involved a coastant exchange of dicpetchss
by radio. Eunning through the whole thins was the regular nattern
of standard announcements: ssiling telegrame, ocsan route, ocean
reeting point, ascort relisr,. stragzler's R/V, convoy pee Tevorts,
etc. If any US3 Command wes o:': the address for information, ss -
was noreally the case, the comdinsd cipher was used. In ths sscond
place, combined cipher imtolvcd use of combined callsigns from
vhich the addressess could be determinsd and ths genszal nature of the
-content doduced.

g.
Zhe delsy in Allied counteraction.

Although the Britieh hed recorded cases of combined cipher
compromise pricr to Hoy 1543, no action was taken until the |
demonstrations or}:a;r. It 1s vorthvhila to list hsre some of the
problens and difficulties wﬁic‘a prevented an earlier demonsiration
on the part of the Atlentic Section. '

(a) Cryptamalytte:

The difficalties experienced with the epigma genersal




traffic during the first part of 1943 were evea greater in the case

of Offiziers, or messages sent in a double encipherment. Offigier

mnsssages contained tﬁb only identifiadle cases of compromize.

" (b) ZLack of Convoy disvatches.

ilthough the Atlantic Section did receive copies of
rouuﬁe convoy dispatches for information, it had had-to fight
even for daily convoy position estimates. &t did not receive
the significant diversion and routing dispatches. BIEvea with
access to the convoy files, the problem was not solved, for
it esppezred doubtful thet thsre was anyvhere a complete file of
Allied trznsmissions. .

(c) Gensral.

& pore fundamental difficulty was tho system of combized
commmications itself. USE-British Haval Comrunications were so
complex, and often repstitious, that no one seemed to know how
peny times & thing might not be sent and by whom - and in what
systems. It {s poasible that the question of cipher comproxzise
night hove been settled earlier then May had the Combined
Qomicationn system Desn less obscure and had tice been

closcr cooperation betveen ihe British and the U.S. in such catters.

Log‘»@;m




Failure vitll; USH Faval
Ciphers and British
There is no evidence that the Germans ever had eny success

vitﬁ high-grade machine ciphers. XIf the Japanese Haval Attsche's
reports can be believed on this point, tls Gerzan Havy knew very
little about USK ciphers and needed asaistm—we from the Japansse
as late as summer 194l in identifying USS traffic.® Italian C.I. -
officers stated that their organisation did little work on USH
ciphers since they believed th_.-zt enything of importance to them

in the Hediterranean area would be found in combined cipher.

® Cf. Yol. III, Chapter VI, para. 1lk-15.
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According to Comdr. Porta, neither the Germans nor the Italians
had attacked British cipher  *to any extent up to the time
of the Italian armistice. ZThe Germans at that time, however,

- decided to work on it but as for as is known they had no success.

Conclusion: J.‘;?;ctinneu of
Gernen Esval Comwumication
Intelligence.

Relisble information on the Gorman Eavy's successes in
decryption is gt present confined for the most part to what has been
discovered throuszh reading German Eaval traffic itself, i.e. to
those messages which contain statements traceable to Allied dispatches.
Some good information has been obtained from Italian captured
documents and from Italian Faval C.I. officers. %he references in
Jap. Eav, Attaché traffic to this subject are too @neral to be of
much asgsistznce. It is tc de hoped that capturedAGerman docuzents
will eventually offer matorial for a coﬁplete and detailed account
of German cryptanalftic' s1:xc¢:e;stz|e;’;.(r The irportance of a full trestment
caunot be overestimated as a fut'ura safeguard against couplaeM
and ineffective orgenization vwhether at home or among Allies.

According to present information the German Eaval C.I.
organization achieved only one major success againet "high" grade
Alliod: naval ciphers, nancly thoe combined British-USE ciphers using

< *
tzbles "%? (vorld wide) end "S® (Eorth Atlantic). A succeesful

(0B8093




attack on combined cipher gave the German Navy the kind of
inforzation they most needed for offensive operations: convoy
intelligence for use of U/B's. On the other hand, their success,
such as it was, in this kind of intelligence could not compensate
for their lack of insight into 4Allied Haval operational traffic

such as m carried by machine cipher. In consequence there is no

indication in Germcn traffic that the enemy ever had reliabdble advance

information on any mejor Allied amphibious undertaking. Apparently
dependent off enalysis end low-grade traffic, such hints as the
German Fsvy had of these major operaticnal movements came too late -
before sdequate counteraction could be taken. Nevertheless, Qtthin
the reslm 4n which it concentrated, its successes undoubtedly
incr;nod X/V¥ losses, ard thereby contributed tr a lengthening of

the War,.
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APPINDIX 1 20 VOLUME 1

U—-ﬁ'ost Operations, Jamary 1943 to May 19%45.

U-Boat Losses, January 1943 to April 1945.

l/? Tonnage Sunk by Subs in Ltla.ntio

Percentage Lost in Convoy.

Subs in Groups; Subds in Independent
and Special Operations.
Subs Beturning and Qutbound.

Percentage of Subs at Sea Operating
in Groups.

Percentage of Subs at Sea on
Independent Patrols.

¥aw Subs entering dtlantic Operations;
Subs Suni: 4in Atlantic.

Gain or Loss to atlantic U/B
Operational Fleet
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APPENDIX II TO VOLUME I

GRAND MASTER LIST
OF U-BOATS, SPECIFICATIONS, BUILDERS,

COMMANDING OFFICERS, AND FINAL DISPOSITION
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U/3 T3 BIDG. COiLi. COILATIIT FINAL DISPOSITION
b

Tomu) o103 or RINTIS.

3032 1€C0T. De.B. Slevost P.S. Scattled end of 4nr.
Xl 45 4n Trovecuends So2d-
_ stead.(?)

3033 16002, De.B.  Carlsen Scuttled Yoy 'U5 in
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- - - - - ha
el <1 icthsan 155 20 luivocieliravew
ruesis ersz, -¢ ba
clsarad up Uy Jdaty.
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ASD Cr i eias or ZTASSS
3512 16002,  Sech. Horrkohl P.S. 8 Apr. '35 in sir
X1 D? © Taid on Awxburg.
3513 16007, Sch. Hachtigall Poss. scuttled 26? Zor.
X1 D? 45 in Luebsck=Trave-
muende area. 40 be
clecrad up by Adnmty.
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Apvendix III to Volume I

CAPTURSD DOCIRNTS .

A. ‘U-505 (E®M0), captured June 154%4.

The need for a U/B library in the Atlantic Seciion -
of 20G was more than satisfied with the decision to houce 'enren
the non-cryptoc erd non-communications U-505 documents in 20G,
where the secrecy of their source could best de safegzuarded.

The Atlantic Sccticn assumed tho responsibility for translating
and disseminating information from Hemo documents under the
limitations imposed by the Top Secret classification, subject to
the direction of COXILCE (FX-01, COM 10th Fleet). The clase-
ification of translations vhich carried no reference either to
source or to enemy codes &nd ciphers vas subsequently reduced to
Secret.

The processing of Xemo documents was insoried into the
Atlantic Section's regular routine for kendling U/3 Ultra .
intelligence at a time vhen the decryptions of Germen Haval radio
traffic had spproximetely tripled in volume as a result of the
wholesale breakdown in Cerman lendline ccmmunications which cane
vith the Allied Invasion of Frence. Although sdequate personnsl

vere not availabdble for an exhaustivs treatment of the documents,
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matters of current interest, including technical documents, vers
¢translated and u:zﬁmz&. The gpeedy explcitation of t}m
documents.in the interest of l'&p‘plenting U/3 Ultra mt’ol'ligenco
was of course 20 G's first sim. Priority vas given to those items
which were of particular concera to Caﬁinch Comdat Inteliigenca

(F-21). Azong the items which received immediate attention vere

‘4he documents on ths U/B Grid ciphor ("Adressbuch® and

®Schluesselheft F¥), Standing ¥er Ordera of Comsubs, T-V acoustic
torpedo, Schnori:hsl, Zektra-Sonne radio beacons, and radar intcr-

ception gesr.

=ount of U-505 Maieriel

. " Asproxizmately 1200 items spoear on the catalogue of

U-505 documents. Two-thirds (2CO) of these itens were made up largsly
of techmical drawings and cherte (nsvigatiorel and grid). The
document library was based on ihe remaining 400 items. The Tough
classification adopied for the original inventory of these 400
documents srowed the items divided az‘ follows:

Torpedoes ' 15%

Redio Cozmunicctions (operstionsl & technical) 125

Codes & ciphers 13%
¥anuals 1‘01; the C.0., orders, ecte. 4%
Ship end A/C recognition ‘ - 3%
. 1000225
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Shipe logs, receipts, & pepers 10%

UfB technical documents {inciuding periscopes,

diesel § olectric machinery . 271%
Kavigation 13%
" Wiscellaneous (personal, ete.) 3%

Statement on' Amount Translated

U/B Stending, Operatianal, and Current War Orders,

including appendices: 103

U/3 Commmmications ¥ar Orders: 55}

Documents (including tectmical, on Schmorchel,

a)

b)

e)

a)

e)

z)

Fektra-Sonne, Boid, GSZ) and U=505 war diary 20

Method of Processirsz

Initial catnloguing

Photographic duplication of selected documents and
charts

Binding of one photographic copy as duplicate

- 1library copy '

Classification and appropriate lihrary. routine

Trenslation from originals according to priority
18t ( concurrently with the above)

Duplication of translations, distridution.

000226
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a)

v)
e)
d)

©)

£)

Distridution: (rolloung the initial dissemination of

a complote catalogue of documents on hand)

To GC & CS Zngland (photographic copies or originals:
grid charts, crypto and comrmunications docunments,
all technical documents of current interest not al-

_ ready held by Admiralty)

7o F-21 (Cominch Combat Intelligence) (Zranslaticns)

To ¥X-01 (Com 10th Fleet) (Translations)

To 0P-16-Z (OEI) (Hotices of translations available)

To OP-20 (translations of all U/B Commmications War

Orders

‘Tg Atlantic end Pecific Flest headquarters and ail U.S.

Sabmarine Commands: (Communicctions and Opsrational
U/B ¥ar Crders)

Technical sections of the U.S. lavy received material

of intersst to them, both in the originel and in trenslations, via

FX-01 and CP=16-2..

B. Admiraslty Pinches

With the Allied Invasion of France cantured documents

became a major dusiness, involving all parts of the Allied organize-

tion. As documents vere received in Englani GC & CS kept 206

currently informed via the "Accession 1ists", vith ccparate listings
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of Garman ccde and cipher meterial. The Atlantic Section

of 206 expanded its library facilities to include a ruaning
check on the accessions in Inglend, noting .duplications of
items already held hers from the U=505 and requésting copies of
any docunent; vhich seemed of particular value, in addition to
the code and cipher mata.nal which was requested via ths
Atlantic Section by our eryptanslysis.

L‘;. Bestoration of Ix U-852 Vater Soluble Documents

An interesting problem in the erploitation of csptured
naterial was pr_e;ented. as the result of the abandonment of & cink-
tnz UfB, U=852, in coastal vaters in Nay 194k.
| _ -!‘he B-552 was atiacked oy A/C on 2 Moy 1944 in
10.355 52.008 &nd was closed on 3 Fay by B3 Felmouth. 7The
burning and sinking U/Boat was cbandoned by her crew off Cape
Gnardaﬁi. Zight days later a diver recovered & secrat cone
sunications publications wrapped in an ordinary tablecloth. Of
the & documents 5 had been printed in water solubdle irk on special
peper and their contente could be ascertained only from such
vestizes of the titles as hed not been printed with soluble irk.
All documents ;e:a forwarded to Admiralty and vwere subseguently

included in the Pinch asccession 1list of 28 May 154l (received
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in 0?-20-3-¢I-A on 21 June) with a notation concerning the
disepvearance of the text.

Samples of undlallolved water-soluble paper_takan from
the U-505 in June were sent by ths Atlantic Section of 20G to
Army chemists in Arlington E211 (Col. KcGrail). Erperiments on
dissolution of text and snbsequ;nt restoraticn were .snccaufnl

in overconing the clesely printei lines of "jammer® in the spe;:ial.
paper. The Atlantic Section then reguested thzt GC & CS forward
tﬁa dissolved U-852 documents, which Eritish_ experinents had
failed to restore. |

- Although ihe Army chenigts had producsd & satisfactory
recovery of text in the U-SUS sanples after duplicating the
effects of preclonged immersion in salt water, their initial work
with the dissolved U-852 documente was disaprointing. By straining

tha eyesight beyond all norual expectations it was possible to
distinguish only a fow words hers and there on tha photostatic

reproduction of the pags which had been subjected to chemicd
treatment.- After several weeks of continued experimentation the
resourceful Army chamists hit upon a slight revieion of thas
ﬁtherto 'ltanﬁ;:rd' method. A chemicel solution was discovered

vhose action on the dissolved originals was such 23 to allow a
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photoststic reproduction which vas almost entirely lsgible,
unserred by ths lines of jemwer thet hod blociked earlier efforts.
411 the material was subjoctei to tha ney zm2thsd and approximately
00% of the text recoverel. Bolh 205G and the British sxpresacd
their plaasure at the final result.

The documments tﬁus racoversi wara nrocessed by the
Atlantis Secticon {n thair Cerman form and forwerded together with
4he orizinsls mnd photostats to C—C_& CS. A 3tndy »f the contenis
indicatsd that translation would prove valuadle mot oaly to GI-a
tat algs to CinClac ard Fruvec.Us to thisz tize Ultra intelligeance
had not previded comlete. infor=aticn on German commnications
proceiure in tie Zer Tast. The incressis G;:mm interest in this
uren provided a oorresponding increase in informaiicn via /B
traflic, Vut ke baciyzround, ineluding tha rzlation of U/3B come
municciions to surface ship commnications, was inconmplsta. 3By
conblining the U=352's "gst-Asia® documants with mast aad carrent
U/3 Ultra it vos possidla o s-ei: up a fuirly ccnplete folder ca
Germen ¥Far Iest corrmmnicaticns and keep it up %o dato. Coples cf

this revisod GI-i edition were scnt to CinfPuc &nd Prupsc.
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Contents of ax U-852 documents
I. Commun’ication Order for Inst Asia Area with Appendices 1, 2, =nd 3.
- (The basic order znd the first 2 appendices had not deen printed
4n water soluble irk.) Appendices 1 and 2 wers brougat up to
date by Ultre; aopendiy 3 uss furnieshed entirely from Tltra.
1I. Civher Instructions "Eimeti® |
(for surfeece shivns)
111. Short Siznal Pook "Chinz®
(Code for surface ships; "PPPY signals.)
IV. Eadio Instructions "Kirschbluete®
o\ ¥ith Lppendices 1, 2, ezd for UfBcats.
’ Y. Gerzan-Japanese Cormunication Agreement with
Appendices 1, 2, and 3.
. VI. Cipher Instfuctions PSumatral.
(For joint CermaneJeopanese Faval Communications.
Rocovery of the smdetitution alphsbets for iSaatra®
¥as natefially assisted by resding of Jepanese kaval
Atteche traffic.)

YIII. Indicator-group list for Supply Shipe.
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