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GERNAN SRARCH RECEIVERS AND RADAR

1.

In the German Navy's fight to preserve thol'mi.u‘nnlty'
of the U/B, 1t's chief enemy in direct combat through most of the
war proved to be Allied airborne radar. At the begimning of the
war the U-boats had been able to range far at ses, oftem %o intercept
convoys without fear of advance detection by aircraft, and to sink
their prey and get away befors any defensive force could be effectively
brought to bear against them. The equipping of aircraft engaged
in A/S operations with radar began early in 1941 a=d gradually
initisted a contest between Allied radar and (erman countermeasures
vhich became very .mtc by 1943. Among the counter-devices upon
which the Germans pinned their hopes were search receivers designed
to intercept radar transmissions and thus inform U/B's in advance
vhen they were in danger of attack by a radar equipped A/C. Several
different models of the GSR were developed, with varying degrees of
success, The first model, though poorly constructed and primitive,
served its purposs. ¥hen the Allies resorted to centimster wave-
length radar, however, the tables were turned and a long period of
desperate searching for the cause of Allied successes followed. ZXor
many months the German effort to determine that cause failed completely

The first step takem was to improve the GSR models currently in use.




¥When that failed to produce results the U-boat Ocmmand turned to
investigation of the possibility that infra-red detectors were

being used by the Allies. Im the summer of 1943 the German Navy
Decame obsessed with the idea that the ememy was profiting by
detection of radiations from the GSE. New models were developed

to eliminate radiation, this at a great loss of valuable time. It
was mot until September 1943,after the Germans had discovered that
Allied A/C were using cemtimeter radar, that U-boats were equipped witl
@SR capable of dealing with all wavelengths in use by the Allies.
Brvea this search receiver was inadequate, owing to its very short
_warning range and the fact that it never lad a permanent aerial.
Since the introduction of Schnorchel early im 1944 did mot eliminate
the possibility of detection by radar, it was necessary to fit the
Schnorchel mast with an aerial, which, however, was incapable of
i-ocotvinc centimeter wavelength transmissions at distances of more
than 1,000 meters. German radar, under developmeat and im use
concurrently with @SR, took a definite second place in the opinion
of B-boat commanding officers. Confidence im its capabilities was
expressed from time to time by Command, but fear that Allied A/C
were squipped with search receivers casused the commanders to neglect
1ts use until the spring of 1344. Thereafter radar became more
popular with the commanders and proved of valus as & warning against
A/C and as an occasional aid in convoy shadowing, firing and
navigation. '




Tusratnstion o ALIN et sk
the first German Search Receiver.

The use by Allied aircraft of ASY radar, cperating on
meter wave lengths, was instituted early im 1941 and socon proved its
value in increased sinkings of U-boats, including mot only those
in the vicinity of convoys, but also those in other areas. MNounting
Allied successes, together with the appearance of aireraft so
frequently as to eliminate ths possidility that their presence was
due to visual sighting, aroused the Germans to the fact that some
locating device was being used against them. They were not beckward
in technical matters and were quite aware of the possibilitics of
meter wave length radar. Aided by the capture of an ASY Mark II
in the spring of 1942, they concluded that radar was the cause of
the U-boat's troubles and set about finding a means to counteract
its effect. The answer to their problem, proved by tests in the
sumner of 1942, rested upon the fact that transmissions of a radar
set could be ~eceived by means of a simple aerial and receiver;
hence a U=boat could discover the presence in its vicinity of a
user of radar and submerge before it could be successfully located.
A makeshift search receiver, manufactured by the firm of Metox in
Paris end designated the R600, was hastily put into production and
supplied to U-boats, starting in September 1942. ZThe RE00 was
designed to cover a range of 60 to 265 centimeters, including
barmonics, and probably had & maximum otfm_in detection range of




about 6 miles. Eurriedly contrived as it was, it shoved the varied
and sericus weaknesses which might have been expected under the
circamstances. Its gemerally poor structure, particularly its
primitive asrial, resulted in frequeat breakdowns; 4its usefulness
vas limited by its inability to distinguish betweea radar and Bon-
radar disturbances, its inability to take a bearing, end its
1nability to receive short transmissions. Iz addition, the set was
a source of powerful radiations when in operation, a matter vhich
was dismissed as of little consequence at the time, but which was
later to be remembered, and sxaggerated in the mind of the German
techmical expert to a significance out of all keeping vith common
sense, this at great cost to the U-boat. Despite all itn veaknesses,
bhovever, the Metox set was operationally successful for some time.
It was improved in some respects as time went on, mainly in the
substitution of a fixed basket aerial ("Rumddipol") for the old
cross type, addition of a second oscillator, and installation of a
"Magic Rye" mechanism; but it remained the only standard U-boat
search receiver for more than 6 months. U-boat radio traffic for
Bovember and December 1942, the first read here, abounded im reports
of "Ortung®, i.e. "radar®, and plainly showed the success of the
German counter-device. That radar had been successfully counteracted
for the moment was also shown by the general picture in the Atlantic
war, for Allied shipping losses had continued high in the latter part

of 1942 despite improved comvoy arrangements. The U-boat still




maintained its decisive advantage.

The Introdnczi-.on of Centi-
meter Hadar.

In Pebruary and March 1943 a nev refinement in the war
of detection in the form of ASY Mark III, a set operating on
centimeter wavelengths, was introduced on Allied aircraft. ZThe
R600, with its 60 centimeter lower limit, was quite unable to detect
transmissions on the new very short wavelengths, and the result
was a gradual increess in the number of sightings of U<boats and .
attacks against them, accompanied by an increase in the proportion
of attacks carried out without prior appreciation by the U-boat that
radar was being used. In his message 1631 of 30 May, 1343 for
instance, Kentrat (U-196) reported that he had been flown at twice
during the hours of darkness by A/C "without radar”; and in his
message 1019 of 26 September, Schroeteler (U-667) reported: "So
far 5 attacks at slight distance without any radar Cruising
at night is impossible, since there is no time for outmaneuvering.”
A more correct interpretation was recorded by Hartenstein (U-156), who
reported in his 0105 of 7 March 1943: "A new kind of radar. Metox
is useless. Very accurate attacks without searchlight.® ZThe
deteriorating situation quite maturally became evident to the
Germans before many motths had passed, but they were totally unaware
of the cause of it, and contrived counter-measures, most of which

were aimed at the wrong objective.
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The '!n:ic Eye"

The first attempt to solve the new detection problem center-
ol about improvements to already existing search receiver sets,
the Metox R600 and the Grandin, a receiver which covered the same
frequencies as the former. It was first assumed thet Allied radar
transmissions were now producing headphone vibrations outside the
range of audibility. VWorking om this hypothesis, & visual tuning
indicator of the “Megic Rye" type was introduced into the improved
Netox RE00A, a development mentioned in enigma traffic in message
2105 of 10 March, 1943. By the rarest good fortune, it happehed
that naval aircraft in the Mediterranean area were using supersonic
modulation at the time, and the success of the "Magic Eye" in
detecting these particular aircraft evidently led the German technical
experts to believe, for as long a reriod as a couple of months,
that they had solved the prodlem. BEvidence for this appeared in
messages 1217 ond 1304 of 23 May in which it was indirectly stated
thut the "Magic Hye" indicated inaudible impulse frequencies and

that outfitting of U/B's would continue. But the continued Alljed
successes, representing the worst situation for U-boats since the
beginning of the war, could not permit continued reliance on the
"Mazic Bye".
5.
Meagures against Infra-red

Detection and Short-timed
Radar.

The next line of attack taken by the technical authorities




was in the field of counter-measures for infra-red detection. ZThe
suspicion that mﬁ'n-reg detection might be the secret of the nevw
Allied success was based upon reports from U-boats at sea mentioning
a dull red glow emanating from attacking aircraft. The German
technical staff turned its attention with characteristic singleness
of purpose to the discovery of a means of counteracting the suspected
bogey. Infra-red detectors were carried by some U-boats for
experimental purposes, but difficulties in open.tion of the device
precluded formation of any defimnite conclusions from the lack of
.tnccun'ful expedments with it, and the Germans wasted the whole
summer of 1943 clinging temaciously to their suspicion that infra-
red was the cause of their trouble. U-boats were covered with a
special paint calculated to absord infra-red rays and other pre-
cautions were taken, yet sinkings by Allied aircraft continued.
Simultaneous research directed toward developing means cf detecting
the suspected use of short-timed radar as an anti-interception

technique also produced mo visible results in a decrease in U-boat

sinkings.

6.
The Germans take Stock.
After several months of failure by the Germans to find
the cause of their misfortunes, it was apparent that the U-boat
Command and its skippers had lost faith in their search receiver.

In the Bay of Piscay U-boats began to spend the nights under water,

R R




preferring to take a chance on visual sighting of an enemy during
daylight for the period of time necessary for ventilatiag and
charging the batteries. In July ;9&»3 the Director of the Naval
Commmnications Division, German Haval ¥War Staff, admitted in a
long communication concerning the search receiver service that

the "invisibility® of the U-boat was gone, that the element of
surprise in U-boat attacks bhad been eliminated by new Allied
location methods which had so far proved inaccessible to inter-
ception. The Director outlined plans for overcoming the German
deficiency, including increassd use of radar itself 'by naval

and coastal defense forges. Taking note of the many seriocus
mistakes mede im the past, he anncunced extensive changes in
organisation and procedure aimed at strengthening radar and redar
interception ‘research and practices, and stated that the Commender-
in-Chief of the Eavy had promised his special support toward attain-

ing that end, as indeed Admiral Doenits had promised U-boats in May.

b
The Radiaticn Specter

Por some reason, the fact that search receiver radiations
were capable of being d.ot.octc& at & distance of several miles
suddenly began to plague the Germans in the summer of 1343. Ko new
technical knowledge was concerned in their appreciation of that
fact, for they had kmown of that possibility when the search receiver

was first introduced and had discounted its importance as a threat




to the U-boat. Zhe Allies had also investigated the practicability
of using search receiver radiations for homing purposes and had
abandoned the idea because of the difficult operating conditions
aboard airecraft. But nov the Germans, still searching for the

cause of Allied detection successes, fastened upon this specter as
the object of their feverish activity duriig the next several months.
Tests on the Netox receiver showed that it produced very powerful
radiations, and in the middle of Angust use of toth -lcto: and
Grandin wvas prohibited because of the fear of benefit to the enemy.
(PSRZ 0410/15). %o make sure that the prohibition was cbserved,

it was ordered that the Commanding Officer should remove an
essential part of the set, keep it under lock and key, and enter
that action in the war log. (PSRE 2022/17). Zhe Metox was replaced
by a nev GSRE called Wans Gl or Hagemuk, details of which were passed
to OP-20-8 in & memorandum of 6 October 1943. This set, designed
for frequencies between 120 and 180 centimeters, was originally
produced for the specific purpose of detecting suspected short-timed
radar transmissions, but by chance produced radiations only abeut
one twenty-fifth as powverful as those emitted by the R600. Hence

it wvas hokod upon &8 & complete answer to the need of the moment.
It was also an improvement over the old BS00 in other ways, for
scanningwth the visual indicator was automatic, and only after a
transmission had been picked up was manmual scanning for sound

reception necessary. In addition, the set had a greater range




{about 30 miles for am aircraft at about 1,000 feet altitude,

60 miles at 6,500 feet), and greater semsitivity. TYet, in spite
of all these improvements, especially the greatly x;du.d
radiation, sinkings contimued. The German mind was still net com-

vinoed that radiation was mot its grest enemy. On 5 November

19%3 messages were seamt instructing U-boats mot to use their Vans 61

because freedom from radistion had not been established. (2049).
Instead they were to be supplied with either Yamz @2 or Borkum
search receivers. As further insurance against radiatioa ordinary
radio programs were to be received by U-boats east of 18 ¥. while
submerged, using VL/F.
8.

The first non-radiating

Receivers. '

The ¥Yans G2 wvas a later version of the 81, as its name
implies. Covering the same frequency range, it had the advantage
of practical elimination of radiation, though at considerable cost
ineraing range (only about 37 miles with aircraft at 6,500 feet
altitude). Ancther of the stop-gap devices, it was subdject to
freguent dreakdowns, but all its izperfections were accepted in
favor of the release from fear of detection through radiation.
The Borkum set, designed to receive all sigmals in the 75 to 300
centimeter band without tuning, had beea first imtroduced in the
summer of 1943. Outside the band mentioned its semsitivity




decreased, but it is possible that it gave some indication even

of 10 centimeter transmissions. An emergency installation, its
efficiency was consideradly below that of the ¥ans G2 (about one-
fourth, according to 0246/16/6/44) and was used in practice chiefly
when the latter was out of order. The Borkum, too, produced
radiations belov evaluable magnitude, 80 the Germans had at long
last conguered their imaginary enemy. ZThe real enemies still

remained.

Discovery of 21:. Use of Centi-
meter ¥avelength Radar.
In some way the U-boat Command became aware by September

19%3 that centimeter wavelength radar was in use against them, a
discovery which should have led to the speedy solution of the radar
problem. Actually the search receiver developed for use against the
newly recognised threat at first defeated its owm purpose because
of its lack of semsitivity. The Naxos set was designed for the 8
to 12 centimeter band, im which receiving would have been difficult
enough with an excellent set. The Naxos wvas far from excellemt. It
was very delicate, therefore subject to contimual breakiowns. A
particular weakness was the antenna, which nl'mbjoct to frequent
breakage because of the use of porcelain rods in its construction,
and which hld %0 be mounted each time the U-boat surfaced and taken

down again before submerging. The disadvantage of this was strikingly




illustrated in the case of U-625, whose captain was lost at ses
because of difficulties vhich developed 1‘, removing the antenna

in time for a crash-dive to avoid an attacking aircraft. (0532/%
Jamuary 1944). The warning range of the set with its original
antenns was pitifully small, so small as to reader it almost use-
less, but every effort was mads to increase its officiency, particularly
by improvement of the antemna. The first improvemeat of this mature
was the introduction in early February of the Fliege, a reflector
antenna giving approximate bearings ud'op-ratlng in the & to 12
centimeter range. Use of this antemna greatly increased the range
of Naxos against 10-centimeter radar, making it an effective
detection device. In addition the Fliege was useld separately with
some success for aiming anti-aircraft guns in slvance of appearance
of the target. Another anteamna, the Nuecke, was put into operational
use in May 1944 as a complement to Fliege to cover wavelengths

from 2 to & centimeters, for it had been discovered through capture
of a crashed aircraft that 3-centimeter radar was in use by the Allies.
Also a directional antemna, the Muecke covered approximately the
same varning Tange as the Fliege. These two antennase were later
incorporated into a single frame called "Tunis", and the Naxos

set contimned in use against centimeter wvavelength radar until the
end of the var. On the radar question as a whole very extensive
experimental work \;al done in te spring of 194k, In February and
April, respectively, B-L06 and U-LT3 left port fully equipped to



investigate every type of Allied radar. Both boats were sunk, but
others carried on comstant investigation of Allied frequemcies.
*Feldwache”, a combimation of several different sets, was used for
experimental searching of all wave bands from 320 ca. dowa to 5 ca.
A summary of results of experiences presented as a Current Order
on the use of Tunis (0602/22 June 1344) indicated that the Naxos-
Tunis combination would remain the chief instrument for search
receiving, but that experimentation would meamwhile contimme.
10.
Schaorchel and GSR

¥hile the introduction of Schnorchel im 1944 proved a
blessing to the U-boats, it did not eliminate entirely their sus-
ceptibility to location by radar whem the Schmorchel was extended,
although the radar target was considerably smaller than that of
the whole U-boat. It was thersfore necessary to devise a means of
search receiving for the Schnorcheling U/B. This was brought about
by including a drum type aerial, called the Schmorchel round dipole,
in the Schmorchel mast. ZThe round dipole was capalis of receiving
radar trl.nllinl.on- on meter wavelengths, but according to message
2003/10 of July 1944, it could only register Fliege range radar at
the short distance of 1,000 meters. The Germans apparently believed
it practically hpontbl; for a Schaorchel to be picked up by

centimeter radar because of its rubber camocuflage protection and




considered search reception over the round dipole adequate protecticn
from meter wavelength radar. At the end of the war they were tIying
to develop a permanent centimster aerial for the Schmorchel mast.
That they had mot succeeded was shown by & reply from Germany
%o Soerabaja's inquiry comcerning the installation of such an aerial.
Berlin replied:

%At present there is still no gear availadle for

observing centimeter radar during Schnorchel cruise.”

(PPB 86, 3 April 1945).
Type XX1 U-boats were to have carried such aerials.

11.
German U-boat Radar

‘

It was known from the first $wo months of U-boat traffic
read here that at least some U-boats wers fitted with radar and
that its wavelength was 80 ca. There was mo indication that U-boats
made any real use of radar. References in traffic were very fov
antil the summer of 1943, when U/boat Command started a campaign
to persusde U-boat captains that their owm radar should bas used
for A/C detection in lieu of the forbdbidden @SR. Among the significant
developments in the radar picture, esasily followed by reading of
German traffic, was the continuing question of U-boat radar's
merit relative to the GSR. There was great reluctance to use radar
because of the fear that Allied A/C were fitted with search receivers.

Owing to the fact that GSR ranges were greater than those of radar, -




it was mot surprising that the U-boats preferred te rely on OSR
for waraing against enemy aircraft, especially in view of the
radiation scare of 1943. ZThere appeared to be a split bdetween Command
on the one hand and the operating ¥-boats on the other as to the
advisidility of using the radar sets provided. This was chiefly
{1lustrated by the periodic appearance of imstructional messages
from Comsubs emphasising that the German radar was an effective
i{nstrument and should be used. Occasiomally there was a direct
reprimand for failurs to use radar under circumstances favorable
to its use. In June 19%3, for instance, there were two message+
(2343/5 and 1252/25) which directed that radar should be used as
msuch as possible, cnedf them stating:

Our owva radar sets are well suited to estadlish

the presemce of airplanes independently of their

use of radar, for example durisg surface cruise

ia the Bay of Biscay. PFlanes are contacted al

altitudes of 500 meters and more at a distance

ef 10 kilemetars at the least. Tor the time deing,

enemy search receptiem of cur radar is not to de

presumed.®
A slight shift in sentiment en the latter point was demonstrated
in PSRE 0257/9 September, im which, while use of rgdar was still
stated to be the only means for locating the enemy under certain
conditions, it was pointed out that

%1t is necessary to de prepared at all times for
eneny search receiving activity®.

A memoranium to Cominch sent om 22 October 1943 recorded the fact

that German radar seemed destined to occupy a role secondary to G5R,




sn opinion vhich was borne out by future developments. Nevertheless,
Comsubs contizued to sxhort kis boats to use radar, and provided them
with improved sets to make its use more sffective. The original

set supplied, the Gema, had been a cumbersome, unsatisfactory set
operating on £0 centimeters. As technical development progressed,
improvements wers made to the Gema and a new set, the Hohentwiel,
operating on 50-55 centimeters, was introduced. Both the improved
Gems and the Hohantwiel represented advances both in ease of operation
and in increased effective range. There were contimual reports of
sets out of order, however, lsading to a statement by Comsubs that
failures were often dus to insufficient tending and lack of train-
ing (1840/1 Apr. 1944). MNeanvhile the effort of Commend to
popularise the use of radar had continued, with three ssparate
messages devoted to the subject in February alone (2au1/%, 1752/16
and 1622 ££.). There were indications in March that the reluctance
of U-boat commanders had been overcome %o some extent, for several
instances of successful use of radar were reported. As time vent

on that r.luctu;u was further broken down, with many reports of

A/C successfully detected by radar before they were able to attack,
There was also increased use of radar for locating and shadoving

of surface vessels. In sddition, examples were recorded of U/B's
using radar as the means of aiming at doth attacking 4/C (1947/16
Oct. 1944) and surface targets (0308/15 Dec. 1944). It was also
pointed out that Hohentwiel could be successfully used as a nmavigation

81d in hasy weather. (0018/5 Dec. 19hh).
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ANT]I-DETECTION DEVICES

1.

A clear-cut illustration of the value of Comsunications
Intelligence is offered by the story of "Aphrodite", a radar decoy
balloon first used in the middle of 1943. ZThe device was first
meationed on 17 April im Baltic Naval traffic wvhich was read by the
British and reported by them to the Atlantic Soctton.. ¥ith a
fov details given in the original message and two other messages
sent in June, it was possible for the Atlantic Section to inform
Cominch of the nature and description of the device before it was
put into operationmal use. "Aphrodite" consisted of a hydrogem
dalloon t0 which wvers attached metal strips tuned to kmown British
and Americam radar frequencies. They were released to lead searchers
off on a wild goose chase and tims allow a U/B to escape detection.
The device proved very successful at times, even leading, in
connection with the T-5 acoustic torpedo, to several sinkings of Allied
eraft. During the invasion, "Aphrodites" were relsased in large
numbers to deceive searching aircraft while U-boats not provided with
Schnorchel surfaced for charging in the Bay of Biscay. Another
device with the same object as "Aphrodite" was "Thetis®, a dummy bmoy
to vhich metal dipoles were attached, designed to give the same radar
reflection as a U/B. All sigaificant details of this device vere

given in the message which announced its impending use in Jamuary 19%4.




Sraffic indicated that it was used to simulate patrol lies and for
protection of mon-Schnorchel U-boats during the invasion. “Bold®,
a device which produced noises and bubbles when discharged into

the water, was used against vessels searching with asdic or

hydrophones.

2.
Introduction of "Aphrodite"

The first mention of "Aphrodite® to come to the atteation
of the Atlantic Section was in a British routine report on
communications matters, issued under date 1 Nay 1943. Speaking
of a radio circuit guarded by the British, it was stated that at
0115/17 April Communications Kxperiment Trial Command sent the
following to the depot ship "Wilhelm Bauer® for Captain Giessler:

*Communications Equipment Trial Command tests today

vithout result. Ho "Aphrodite' signals established.

Propose on 17/h first experimental series from 1300

with 'A.5.7.' aircraft dus to arrive at midday. Tor

sach series mormatoBfmmzto}upun.

Characteristics of U-boat: swastika flag forvard,

morse lamp flashes on closing.”

To this the British added the following notes:

®]. @iessler had long been connscted with R.D.T.
2. Bothing kmown of ‘Aphrodite'®.

Nothing more was heard of "pnprodite” until June, when
two messages on all U-boat circuits mentioned the device. One of
these, 1552/12, was addressed to "poats with 'Aphrodite II' * and
stated: |

"Eydrogen tanks mot dangercus even 41f hit. At worst
gases will blow off without exploding.®




The other message, 1203/15, stated:

"Beginning at once the use of "Aphrodite" according
to instructions is authorised.®

RI Action on 2):. Information at
Eand.

With the arrival of the June messages quoted in the pre-
ceding paragraph, a conclusion as to the nature of ®Aphrodite®,
based entirely upon the sarlier British report and a knowledge of
the place occupied by Aphrodite in Greek mythology, was formulated.
Thus it wvas that on 23 June 1943 the Atlantic Section was able
to send Moi'ntion in a memorandum to Cominch giving an accurate

theory as to the nature and use of the device. The memorandum stated:

®It is believed that 'Aphrodite' refers to deception
equipmeat of submarines in combasting A/C radar. Zhe
assumption as to its working is as follows: Yhen &
surfaced submarine obtains via Metox any indieation
of radar, a hydrogen balloon is released by the sub-
marine, To the balloon are attached metal strips of
various lengths tuned to known British and American
radar frequencies. The submarine steams off into the
wind while the balloon passes off to leeward, drawing
the hunter off on a wild goose chase.”

Later, incontrovertible evidence demonstrated that the above theory
was in fact correct.

Of great importance was the fact that by means of
Communication Intelligence Cominch knew of the existence of
»Aphrodite" before it was put into operational use..

k.
®pphrodite® Successes.

In July the U-boat Sommand, apparently impatient because
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1t had received no reports on the performance of "iphrodite
directed U/B's to make experimental use of it, since there
was 1ittle poseibility of tactical use, and various reports were
sent in answer to that order. A possible, Dut not confirmed,
tactical use may have occurred on 21 July, vhen an Allied report
cited a disappearing radar contact in 15.45 ¥ - 72,50 ¥ bat
the first tactical use acknowvledged by the U/B Command was in
Septesber and October, wvhen several successful deceptions were
claimed and an obvious campaign to instill confidence in the device
wvas cerried on by the U/B Commend. It must be remembered that for
the previous several months the U/B had existed under the heavy
shadov of fear of rader and almost complete inability to detect
or combat it. "Aphrodite® was a hope, smd in the German
struggle against surorise attack from the air, was worthy of
every consideration and trial. Vhatever comfort it could supply
to the demoralized U/B arm was sadly needed.

Actually, after the long dearth of U/B successes,
there was scme occasion for rejoicing in ths renorts of "Aphrodite"
successes, Aside from the general feeling of satisfaction resulting
from sny aid to avoldance of aircraft, a few reports of extremely ad-
vantageous use in offensive action must have been very sncouraging.
U-68, for instmce sank the Free French escorted freighter "Fort le
Yaux® on 30 November 1943 ®"after successful use of 'Aphrodite'”; and,

most striking of all, at the end of December, Petersen(U-5Y41) used "phrodite’




in conjunctien with the very sffective acoustic torpedo ®Zaunkoenig"
to sink "three destroyers® in one attack. It ia small wonder. -
that the captain of U-541 thought that "Aphrodite® was ®first-rate?,
and that thereafter Command urged upon all U-boats the advantage

of “the skillful release of 'Aphrodite' along with the use of
tZaunkoenig'®,

Prom the begiming of 1944 on, reports on "Aphrodite"
showed no unanimity of opinion among U-boat captains as to its
effectiveness in various instances and in differing situnations.

The high tide of its use seemed to have passed, and it assumed

the position of a rather routine, not especially exciting, counter-
meamire, though it was apparent that the ¥-boat Command considered
it a successful device on the whole. Ope significant reference
during January directed Group Borkum to "infest the area with
mmercus !Aphroditesé¢; when attacking convoy, use *Aphrodite!

to loosen up the defenses™. Other references dnrin-g the first
nonths of 1944 showed that it was being used for the purpose of
testing German radar sets, and that its range for deception covered
not only meter length radar, but also frequenciss around 10 centi-
neters,

e
"jAphrodite® and the Invasiomn.

Ome further episode of importance in the "Aphrodite" story




occurred in connection with the difficult situation for W-boats
in the Bay of Biscay during and after the Allied invasion of Framce.
In the midst of the unprecedented danger fram aircraft, U-boats '
caught in the danger area without Schnorchel were sametimes forced
to surface in order tg charge their batteries and ventilate the
boat. In such cases a "“forest of Aphrodites” was successfully
used to protect the beat frem detection and attack diring the
period of emsrgency. In several messages read during Jums,
emphasis was on the large nuamber of "Aphrodites” being used
and the difficulty of supplying replacements through the French
ports, a di fficulty which persisted throughout the remainder
of the time the ports were in use by U-boats. As time went an,
reports on use of ®Aphrodite” became more and more infrequent,
and by the advent of 1945 they were almost non-existent. Boats
leaving port cantimued to carry the device, however, so it was
clear that it was still considered an effective counter-measure
under eertain conditions, even though the addition of Schnorchel
' had revolutionised the whole problem of U-boat attack and defenss.
6.

*Thetis”

Nessage 1642/11 January 1944 on all U-boat circuits
introduced a new German anti-radar device to Allied Communications
Intelligence, and through the usual chamels to Cominch. The
translation of the message read:




"To interfere with enemy radar activity, dummy

oys of type 'Thetis 2C' will be put out in Bay

of Biscay as far as about 12 W, begiming 11 January.

Description: A thin wooden upright 5 meters long,

on a float, Weighted underneath with a 5-meter

steel tube. Thin metal dipoles on the wooden mast,

can be seen only fram very short distances, Effect:

Buoy gives same reflection as U-boat."
In this one short message the most significant details about
*Thetis" and its purpose were given. Until July 194, messages
reporting the setting out of ®Thetis™ buoys occurred in considerabls
number, with positions in the Mgditerranean and in the Atlantic as
far as 31 W. Thereafter the mumber of references in traffic
" decreased, with final mention in messaze 1641 (Grey) of 15 August
to French U-boat flotillas, in which it was ordered, cocerning
cargoes to be carried by U-boats escaping from French parts:

"Relegate transfer of 'Thetis! to last place. They

are too unwieldy. Use spece for important things

such as 'Aphrodite!, power cable, valves and 'Bolde'."
eimus the relative unimportance of "Thetis" was finally announced.

The one significant detail not revealed in the original
message aboaut 'Thetis! came to light in three almost siml-
taneously transmitted messages of 19 March, all directing the addressee
to set out their remaining "Thetis® at 15-mile intervals, the
object presumably being to similate patrol lines. This type of
mass use contimied through July, including general use for

protection of non-Schnorchel U-boats during the invasion.




7.
"BOLD* .

A comter-device less frequently mentioned in U-boat
traffic than "Aphrodite® was the "Bold", a cartridge containing
pellets of a chemical composition which produced noises and tubbles
when discharged into the water. Their purpose was to confuse A/S
search by vessels using asdic or hydrophones. . The device was
first menticned in enigm traffic when Buelow (U-4OL) requested
a rendezvous with another U-boat so thet he might take aboard same
"Bold" (1925/28 January 1943). That Comsubs attached importance
to the device was indicated by the fact that he granted the request
as well as by a more direct statement in meesage 1531 of 24 April.
Reminding ccemanding officers of the use of "Bold" when taking
evasive action, he said: "The 'Bold' technique has been used
in recent times almost invariably with success.” Only a limited
amount of material about "Bold™ appeared in enigm traffiec, but the
information at hand from all sources was correlated and presented
to Cominch in a memorandum of 30 July 1943, and was sufficient to
indicate the nature and tactical possibilities of "Bold". The
snstructions pamphlet taken from the U-505 and translated by the
Atlantic Section proved helpful in elucidating several messages sent
to U/B's during the winter of 1944-1945 concerning the more effective
use of "Bold" in *Total Underwater Warfare”.
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The !'ut!a.;:g Period,
Jamuary-May 194,

That the Germans hald not devoted all of their time
and effort to alleviation of the rndht!.on condition of thelr
search receivers &nﬂng.tho latter morths of 1943 was clearly
shown at the degimning of 19k%, when Schnorchel was firet used
by U/B's operating in the At antic and consequently became known
to the Atlantic Section through various references in radio traffic,
The first such reference, in Jamuary, gave no indication as to
vhat the device might be, except that it was of a mechanical
pature and had some connection with the diesel engines, Yut the
British had seen the term in their reading of Baltic traffic and
were able to supply the epimion that it wes a cover-name for
"an internal combustion system of propulsion which can be used by
s submerged U/B.* Lster inforsation from treffic, priseners of
wvar, end captured documents provided extensive knovledgs of the

device. It was found to consist of two trunks, one for alr
i{ntake, the other for diesel exhaunst, encased side by side. A
valve srrangement prevented entry of water, and an oil pressure
system vas used to raise the Schmorchel from its horiszontal
resting position on the deck to its vertical operating position.

The first several months of 194L were used in gaining
information on the performanse of Sc!morchal in practical use,
and Command sent orders at various times requiring U/B's to make
reports on their findings in this regard. In addition, Command
was apparently worried over a possible tendency of Schmorchel




SCHNORCHEL
1.
Bommery

Schnorchel, an extensible trunk which allowed charging
of batteries as well as dlesel propulsion and U/B ventilation
while submerged, was first used by U/B's in Jamuary 1944, The
first few months of use were devoted to experimentation under
operational conditions. During the invasion, Schnorchsl was
used to the limit of its capacity and allowed operation by
U/B's against invasion traffic at a time vhen air coverage
was 80 effective mas $o necessitate the recall to port of all
U/B's not equipped with Schumorchel. The device was considered
of such importance that its installation was designated the
chief task of U-Boats in port in August 1944, Although Schnorchel
wvas not immune to detection by radar, it was much less susceptibdle
than & surfaced U/B and permitted boats to operate close %o
coastal traffic concentrations with little fear of detection B r
woeks at & time., Unquestionadly, ‘chnorchel was the most effective
counter-device developed by the Germans in the Battle of the
Atlantic. ‘While a half-way measure in the development of a
true underwater boat, Schnorchel did make possidble a dangerous
approximation of the™otal underwater warfare" which the Germans

ware trylng to perfect on blwmeprinte and in the shipbuilding
yards,
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U/B's to feel too safe with their new protection, for several
times during February and March, warnings were sent that
Schnorchel was not securs from locatien by radar. Replies te
requests for information on the practical performance of Schnorchel
were evaluated and used as the basis for Current Order 20, broad-
cast in 2200 and 2253/31 May, which indicated that seversl U/B's
had used Schnorchel with success for submerged crulses lasting
several days; that charging of datteries conld be accomplished by
use of Schnorchel for four to five hours daily; that certain U/Bte
tended to smoke up during Schnorchel cruising; that Schnorchel
could be located by radar only at distances cons iderabdly shorter
than those at which & surfaced U/B could bde located; and that it
was necessary to interrupt schnorcheling approximately every

twenty minutes in order to make & hydrophone sweep.

Schno rchel 2;4 the Inwvasion.

The Allied invasion of France on June 6 brought the
Germens not only the epperfunity, but also the necessity of using
Schnorchel tothe 1imit of its capacity. On June 6 in message 1150,
the operational area for Schnorchel U/B'e se previously orderesd
was changed and they were disposed about the southern coast of
England and in the English Channel to interfere as much as possible
with passage of traffic between England and France. Hore than that,
vithin a week, U/B's in the Bay of Biecay not fitted with Schmorchel

were ordered to put into port (2302/12), for it had Decome spparent

that the U/B which was forced to surface in order to charge its




batteries in the Biscay area could not survive. The relative
safety of the Schmerchel U/B, on the other hand, conld enly lead
to the conclusion that boats not already fitted should receive
the equipment as soon as possible; consequently, the summer and
carly fall of 1944 were devoted with great energy to its installa-
tion in the hard-pressed ports of weztern France. TFor bdoats which
were already fitted, the main activity during the summer wes, of
couree, 2 concerted attempt to prevent the movement of Allied ships
in the Channel area. Fortunately, there was little success in this
effort, owing in part, perhapt, to the fact that there wvas still
considerable hesitation in using Schnorchel with the boldness later
evidenced b; some captains. iside from the directly operatiomal
objective, boats also concentrated on shortening the time required
for charging batteries during Schnorchel operation. The continued
confidence of Command in Schnorchel was svidenced in Angust I.n‘an
order directing that completion of equipment with Schnorchel should
be considered the main task of U/B's in port, and that boats without
Schnorchel should nLet leave port unless the port was directly
threatened (2058/7 Grey).
k.
Schnorchel and Radar.

On the basis of sccumlated experiences, message 1333/10
of September 1944 gave an estimate of the effectiveness of Schnorchel
as a means of avoiding redar, advising U/B's that if the Schnorchel

was extended enly the mormal emount, one-half meter above the surface,




the impression on & Tadar recsiver would de only abamt 30 percent
that of a fully surfaced U/B. In addition it was claimed that
Schnorchel could not be located accurately encugh by radar to
permit good placement of bombs, Again the genersl satisfaction
of Command was expressed in an Experience Message in the character-
{stic style of Admiral Doenitz, signed personally by him (1551/17
October). It stated in part:

"the expriences of many csptains have shown that

Schnorchel peraits cruising without great detours.

The Schnorchel allows the U/B to remein in ses

areas close to the coast in spite of very strong

patrol and to achieve successes there. esssl PO~

quire the captains to make the most energefic use

possidle of the singular capacity offered by

Schnorchel and to become master of the ensmy

defente. 0o right up to the murces of enemy

traffic and attack there...."
This note of eonfidence and sxhortatien was prevalent in communica~
tions of Command comcerning Schnorchel at the end of 194L, and &
nev Current Order giving instructions on procedure in operational
areas gave considersbdle attention to the use of Schnorchel in
"total underwater warfare." In addition &.lmt. nev editien
of the old Schnorchel Current Order went into great detail on all
aspocts of Schnorchel operation. During this period there were
scattered references to the apparently satisfactory rubber covering
and anti-radar mats with wvhich the Schnorchel had been provided.
A final eetimate of the value of Schnorchel, far from imaccursate,
occurred in a weekly news summary of Cominch (1831/27 Jamary 1945),

in wvhich it was stated:
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"The war at sea has entered a completely nev stage

use of the Schnorchel, vhich makes it possidle
for U/B's to remain under water for weeks at a time.
The more adroit the U/B's can become in use of
Sehnorchel against the enemy, the greater thelr
sucoesses will be.*

Scllnrchzi and Badie.

Along with the decided advamfages brought by Schmerchel,
the eperational U/B received certain disadvantages gquite spart
from the gquestion of the crew's comfort during a TO-day submerged
cruise. Dampness became a problem, harming certain of the more
delicate apparatus. Radic gear was particularly affected. At
 the same time that the efficiency of standard redio equipment
vas belng redused, the Schnorchel U/B ves trying to develop the
radic commnications system of the U/B of the futurs, but like
Schnorchel itself oanly & half-vay measure was tried. Coermunications
experiments with the Schnorchel round dipole.failed to relieve

the U/B from the necessity for surfacing to transmit,
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ARNAKERT
(TORPZDOES AND A/A GUXS)

1.
Susnary.

ULTEA sources contributed information of value mot only
in following techmical progress in mattert of armament, but in
shoving the potential striking pover and durstion of eruise of
eperating U/B's. 1In the fie'd of torpedoes, the most impertant
developments were the "eurly” (FAT) torpedo, which increased the
probability of a hit by traversing the immediate area of a
convoy several times, and the "gnat® (7-V or "Zsunkeenig”), s
torpedo vhich homed acoustically after an initial siraight run.
Both types met with considsrsble success, and the "gnat® .acomtod
for the sinking of many Allied destroyers before noite-makers
vere devised to lurs it from its intended prey. Developments
in A/A armament were clearly indicated in enizma traffiec.
Armanent wes greatly increased on U/B's in the first months of
19:3, and during that yeer there wsre concurrent experiamte with
26 an. quadruple mounts and 37 mn. sutomatic guns, with inelusien
of doth types on & special AfA U/B. Failure of the Flak-Boat led
to reverton to the principle of greater A/A protection for all
boats at a cost in crash-diving speed., Outfitting with 37 ma=,
guns was undertaken om & large scale in December 1343, btut the

wespon never reached the effectiveness hoped for by Comzmand.




Information s.n Torpedoes :
Availadle in Enigma Traffic.

Among developments in the fleld of wespons which could
h‘ folloved with greet advantage by the reading of enemy traffic,
the most important were probebly concerned with the w_/:m chief
weepon, the torpedo, upon the development of vhich the techmicsal
staffs of the Jerman Eavy sxpendsd contiderable effort and ingermuity.
Deta available from ULTEA sources included more than one type of
information of value. There were, for instance, frequent reports
from U/B's at ses giving the mmmber of torpedoes of different
typer on hand, Thess reports, along with ether pertinent informa-
tion, wvere an indication of the potential striking powver of the
U/B concerned, and tims aided in determining hov long the boat
was likely to operate before retnining to port. Another type of
{nformation furnished, especially from the reading of administrative
traffic which began with the breakiown of German landlines in ﬁo
194k, cencerned the probln-‘ of supply of terpedces to U/B bases
as well as to departing U/B*s. In addition there vere extensive
orders and reports vhich gave valusble clues as to the character
of new types of torpedoes and terpede parts and thelr effectiveness.

St-m:i.!otpodnn

Torpedoes at the disposal of U/B commanding officers wvere

of three basic types: 2ir, electric and electric-acoustic. The

cepsbilities ef the alir and slectric types were further increased




by use of improved pistols and fuses as well as by introduction

of & “"curly® mechanism, which incrsased the probability of a hit

by directing the terpedo back and forth several times over the area

being traversed by a convoy or ship. The standard 21-inch air
torpedo, generally carrying an impact pistol, had three settings:
4% mots to 6,500 yards, 40O knots to 8,700 yards, and 30 kmots to
15,300 yards. It made a visidle track, so was usually used in
aight attacks. Becsuse it required less attention than the
electric torpedo, it was gemerally used by U/B's carrying out
long patrols. The standard 2l-inck electric torpedo had only
one setting allowing for a speed of 30 knots to possibly 7,000
yards if the battery vas pre-heated. Oving to the fact that it

shoved no track, it was a more popular type for gensral use.

.
"Ourly"® Torpedoes.

The first FAT (Feder-Apparat-Torpedo) were introduced
aboard U/B's late in 1942, as evidenced by a message to Dietrichs

i{n January 1943 (1326/1) in which he wvas required to "report in
detail on FAT and pistol." An order semt the middle of the same

month (1902/15) gave a hint as to the nature of FAT whea it
cautioned U/B's that overestimation was to be preferred to under-
estimation, since as a result of underestimation “the entire FAT
£alls short and the torpedo changes course before reaching the
targst,” wvhereas 'ag oyerestinated TAT distance utilizes at least
~ the preliminary m‘of the torpedo and consequently affords the

'




same chances of succeet as does the normal straight shot.* A
flurry of short-eignal reports during February and March giving
notice of intention to attack with FAT indicated that the device
was receiving adequate trial in the fleld, and there were several
reports giving firing data for successful shots. BSuch reports
continned to be sent throughout the course of the war. In December
1943 (1058/28 and continuations), in a long Current Order, it was
pointed out that the FAT torpedo, as well as the mewver electric-
acoustic 7-V, was valusble for firing under the current difficult

" conditions which prevented U/B's from approaching their targets

to favorable distances eand from faverable directions. It was
indicated that these torpedoes were especially suitable for *blinad®
firing by hydrophone data, Meanwhile, contimned experimentation
had produced not only improved models of the FAT, but also & new
refinement on the same principle, LUT, a torpedo which could be
fired effectively in a "curly" pattern independent of the target
angle. Its line of advance when “carlying” could be pre-set to
any angle from its straight run and its mean speed of advance
2long its "curlylng® direction could be pre-set 2t will frem 5 to
19 knots. The LUT was not nsed extensively until the middle of
1944, when Comsubs stated that a destroyer and two large freighters
had been sunk by LUT spread shots (2333/6 July). Most reports of
the period, hovever, vere aonm with tube runners csused dy
failure of the LUT adjuster to disengage, and this trouble con=
tinued at least until the beginning of Noveaber, after which little
wes heard of LUT,
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The Electrie-Aceunstic 2-V.

The most spectacular torpedo developed by the Germans,
because of its appeal to the imagination as well as the impact
of its sudden initial success, was the T-V, called the *Zaunkoenig"
(*wren®) by the Cermans and the "gnat® by the British., That .
Comsuds was relying heavily wpon this new torpedo to rettore to
the U/B its former alvantage in the Battle of the Atlantic was
evidenced by a serles of messages during Septembder 1943, all sent
in Offizier settings for purposes of security, The first reference
(1128/2) called upen all U/B's equipped with Zaunkseniz to make
use of every epportunity to bring their "sharp wespon" inte play
and to act upon the principle that "gffense is the best defense.”
Decimation of the convoy's escort was stated to be their main goal.
The great importance of secreey with regerd to the new weapon was
emphasized not only by the use of Offizier settings in the first
messages concerning it, but by the faot that the contents of the
nessages, in se far as they could be mads known to the crew at all,
v.;n to be withheld until shortly before the beginning of the
first operation (1226/13). Moreover, in reports on shots with
*"Zeunkoenig,® the targzet aﬁglo was te be dlsguised by use of an
additive and comments on enemy speed were to be given in code-
words .. It.. was exprescly directed that details of firing and
the limits of effectiteness of the torpedo should be kept secret
from the crew (1422/21). Continuation of this secrecy inte 19k

W
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was demenstrated by instructions to U/B's enroute to the Far Zast
to sink their *"Zaunkoenige" and keep them absolutely sesret from
the Japanese (1024/L April 19%4). It was not until the end of
Hay that Admiral Doenik was ready to supply the Japanese with
general information® and evez in June an order was given that
while the lelao;o at Penang vere to be allowed to inspect the
torpedo itself, they were under no circums tances to be permitted
to see the instructione for its use (2119/19 June). The implica~
tion even then was that the inspection was to be allowed bDecause it
could no longer be avoided. Fortunately for the Allies, all the
German secrecy was to no avall, for RI had made the nature of
the torpedo available even before it was actually used. for ths
first time by Group LEUTHES in mid-September 19u3.

The T-V was a Zl-inch torpedo which eould be fired either
on the surface or down to 2 depth of abmt 100 feet at a speed of
about 2% kmots uwp to 6,000 yards. The torpedo's most importanmt
attribute vas its ability to home aecousticzlly to the propellsr
noise of a target after an initial straight run. The immediate
widespread use of the T-Y can be arpreciated from the fact that
after the initial report of a tube rumner by Haeder on 15 Septesber
(0029) there followed within ten days fifteen separate reports on
the firing of T-V's. Almost half of the reports claimed indiea-
tions of success, and it was significant that the successes were
generally registered against escorting vetsels rather than
freighters. In a meesage of 12 Octeober (1555) Comsubs entimsias-
ticelly claimed further sugcesees, including five destroyers and

®The Japanese Naval Attache in Berlin had alreedy gotten wind of
the thing, TAD QLPAREY titvr s




three freighters sunk and one destroyer prodably sunk, all between
the second and tenth of October. In message 1847/25 Novesmber,
vhile admonishing U/B commanmders to utilize all opportunities for
firing T-V's, the elation o Comsubs was expressed in the state-
ment that the T-V "has fundamemtally altered the U/B-destroyer
relationship in favor of the U/B. 1In thie torpedo the U/B has
not only & good defense, but & strong attacking veapon as well."
The large mumber of sinkings which contizmed to be reported bore
out this opinion, aad the Japanese Naval Attache in Berlin reported
on 29 January 1945 (JNA #91L) that the rate of hits of acoustic
torpedoes since they wers first put into use was L3 percent.
Vhen the French U/B bases were evacuated in the middle of 19LY,
the "Zaunkoenig" was so highly valued that the removal of T-V
torpedoes anl testing facilities from the bases was considered a
paramount task, The latter half of léhh. however, showed &
diminishing effectiveness of the T~V owing to success of noise~
pakters used by Allied ships as well ee the generslly more difficult
operating conditions for U/B's, doth clearly indiceted in enigma
traffic.
' 6.

A/A Armament Prior to Decesber 1943.

Quadruple Mounts and Flak-Boats.

As the struggle detveen the U/B and its enemy,. the air-
plane, progressed, it became neceesary to rrovide the boats not
only with meanz of avoiding aircraft btut ef waging battle with
them when they could mot be avoided. In the first half of 1943
A/A armament aboard U/B's was increased so that the typlcal 500-
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tommer was carrying an 88 mm. gun forwvard, e 20 mm, on the band~
stand, and two mechine guns en the dridge, with one or two addi-
tisnal 20 ma. guns on & temporary platform below and abaft the
bandstand. When the effect of this increase in armazent proved
negligidle with existing tactics, the next step was a change in
tactice whersby U/B's remained on the surface and fought 1t out
vhen surprited by sircraft. This change in procedure caught

the airplanes umprepared and achieved a temporery success reflected -
in traffic by eighteen occasions during the month of July alane
in vhich U/B commanders reported that the enemy had been swerded
off." TKonetheless, & large mumber of U/B's were sunk by A/C in
July, end the success of the new poliey dwindled in Angust and
September vhen planes were reported driven off omly six times
altogether. A few boats bhad been equipped between May and
September with 20 mm quadruple gums, for accommodation of which
the bridge was permanently .nhrcul On some of thﬁ 500-ton
boats these guns were mounted on the lower platform, abaft the
bridge, with one or two smaller 20 mn., installations on the band-
stand. The 88 mm. gun forward was generslly removed from these
boats.

Manseck (U-758) was among the first U/B's to be equipped

with & 20 mm, quadruple mount, and hie first engagement with 1%
occurred on 8 and 9 June 1943 when he was attacked by four A/C
from the USS BOGUE. The attacking aircraft, confused by the
enlerged bridgs, believed they were dsaling with a 1600-ton supply
submarine. Manseck, though badly damaged, managed to drive off



his four assailants., One of them was hit in the engine tut all
returned to the USS BOGUE. Manseck's report on the engagement
stated:

*"Right carrier planes warded off; one shot
down, four damaged.® (0527/9).

Comsube was delighted. He replied:

*Well done. Long live your quadruple.* (1257/9),
and announced a fewv days 1&.-:- that other U/B's wers to be
equipped with thes new weapon.

There was 1ittle indication of the effectiveness of the
20 mn, quadruple mount from enigme traffic, but there was only & moder-
ate incresse in the mumber of planes hit or brought down in the last
months of 1943, Enigma traffic did reveal the fragility of the
weapon, however, vith no less than seventeen U/B's reporting their
quadruple mounts out of order in October slmne. Of great importance
was the fact that the increased armament had also increased the
cresh-diving time of the U/B's by prohnblyI a quarter of a mimute.
Such an ﬁ:crmo was quite unscceptable, and experiments with a
special A/A U/B, or Flak-Boat, were instituted in May 1943, vhen
one such boat was sent out. BBy November there were five of thea
actively eperating. Conversion of a 500-tonner to a Flak-Boat com-
gisted of enlarging the superetructure and increasing the fire
power. The 8€ mm, gun forward was replaced by a 20 mm, quadruple
mount, with a second quadruple mount on the greatly extended
bridge, and bDelov it a 37 =a. gun on & platform. Cenversien

took from 11 to 13 weeks in most caset. The Flak-Boat was spparently




envisioned as & fleating fortress, capable of defending itself and
other U/B's on the surface. Indeed, these boats were assigned as
escorts in the Bay ef Biscay and as protectors for refueling cpera-
tions. A case in point was that of Brauel (U-256), a Flak-Boat
assigned to protect Barber (U-220) in & refueling operation at

the end of October 1943. Both boats were attacked by A/C on the
26th. Barber was sunk, but Brauel must have submerged even before
ascertaining thet fact, for his only report on the incident three
days later merely stated that he had not seen Barber since the
attack. In protecting either thsmselves or other vessels, the
boats wers conspicuocusly unsuccessful, and the whole record
pointed to the conclusion that the Flak-Boat was a failure, with
its one positive contribution bdeing its service a2s a preliminary
testing ground for the mtolﬂtic 27 mm, gun, ZEven that service
turned out to be of limited walue in viev of the necessity for
long-continued experimentation even after the 37 mm., was fitted

on other boeats, '

Te
The 37 =m. Automatic A/A Qun.

The failure of the ﬁabBout led to reversion to the
original spproach, namely an increase in the armament of all U/B's
at the expense of quick crash-diving by fitting them with the
37 mn. gun. A memorandum sent to Cominch in December 1943 sum-
marising the above facts concerning A/A armament pointed out

that this reversion to the original spproach showed the sams
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trend as other developments of the period, namely, a2 transforme-
tion of the U/B from an offensive wespon to a defensive ons. In
suppert of this statement it wvas possible to bring to vitness a
statement made by Comsubs in a long message of 13 Fovember (1903
and sontinuations) in which he said es consolation to his com-
mandere that enemy forces engeged by U/B's "cannot be put inte
ection against the homeland. Therefore, you are protecting yeur
home even in battles which seem to you at the time unsuccessful.
In the same message, Comsubs hailed the new hope of the U/B, stating:
*In the fight against the m&in enexmy, the opponents!
aly arm, the mutomatic 37 mm. gun will bring further
easing.... It is sxpected that from the beglnning of
December on, all U/B's departing fm=m Vestern France
will be equipped with this excellent wespon and that
from the middle of December on, all home U/B's will
e 20 equipped. In addition to the 37 mm. gun, U/B's
will be equipped with the most modern mine ammmitien,
the effect of which amounts to that of the 20 mm.
many times multipled, and one hit of which generally
will dring a plane down.*
" Unfortunately for the Germans, "this excellent weapon" wvas con-
structed and installed wih such repidity that the usual thorough
tests were omitted, as sckmowledged in 1034/5 Jamuary 1944, Even
so, there was hopeful confidence in the weapon from the first,
even to the extent of ordering U/B's equipped with 37 mm. guns
to charge their batteries in the daytime in the Bay of Biscay
(2238/6 Jamuary). This order was rescinded about a week later
owing to decreased A/C activity at night rather than to any success
or failure of the 37 mm. The continued confidence of Comsubs was
demonstrated when, ia planning an spproaching convey operatien

by & group of U/B's, he ordered that all the U/B's vhose 37 mm.

W




gunt vere in order should remain on the surfasce if the operation
extended into the daylight hours so thet the mess of U/B's ceuld
“shatter and scatter" the enemy's defemses (2236/17 February).
This test of the effectiveness of the 37 mm. did not take place
as the group operation failed completely and offered na epportunity
for attack, In recapitulating the failure, Comsubs betrayed some
nisgivings about his new wespon when he said:

"A contimuation of the operation by day was mot

possible, since, with only a few U/B's in the

vicinity of the convey, the dattle with the A/C

defenses could not bde taken up; especially since

there weres carrier-borne A/C with the esmvuy.

This attempt will be made as soon as more U/B's

are vith & convey and we can rely better on the
37 mm.* (0207/20 February).

In actual fact, the reports of mechanical trouble with
the 37 mm. gun far ocutweighed revorts of successes in the first
months of 1944, but the equipping of U/B's, including those
operating in the Arctic area, contimued, The contimuing con-
fidence of the U/B Comzand was further expressed in an Arctic Order
(0420/17 May) which stated:

*With the equipment of U/B's with the 37 mm. a
first-rate weapen is given to the boats, It will
plerce any armor of carrier ar land based A/C or
flying boats, and often makes 4t possidle for U/B'se
to remain on the surface and to advance. In all
situations, takes advantage of the power of this

wezpon. *

Yet, in contrast to this expression of eathusiasa, Comsubs
vas impelled to warn Atlantic U/B's in message 2201/10 June mot to
become overconfident in their A/A and search receivere and thns

Jesperdize the safety of the ship.
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The A/A armament of U/B's contimued to be the subject
of many reports throughout the remainder of the war. After
the Allied invasion of France, there was the usual preoccupation
wvith difficult supply for U/B's based in France. Most of the
other messages deslt with mechanieal difficulties, with & fev
indicating definitely that the 37 mm. was still an object of
experiment. In this connection, Raabe (U=2i6) was told in
Fovember (0911/7) that experiences with the nev 37 mm. gun vers
very important, and messages timilar in content were sent as

late es January 1945.
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OEANAN-JAPANESE EXCHANGE OF INFORMATION

1.

Traffic of the Japanese Naval Attache in Berlin was of
especial value to RI Decause it gave full details on technical
matters under investigation by the German Navy, and also gave
an insight into the future broad policy of the Naval High Command.
A very large amount of informction was mrnhh.d on all sorts of
techmical matters, including U/B's, aircraft, weapons, radar,
radar defense, and the extent of Axis knowledge of Allied weapons,
devices and procedures. Of particular value to the Atlantic
Section was the data on the new type XXI, XXIII, and XXVI U/B's,
with which the Germans hoped to regain their former pover on the
high seas. Y¥ith the early knowledge of the main feature of the
new types, their higher undervater speed, and subsequent fuller
details, it was possidle to appreciate the proportions of the
anticipated new Oerman measures. Of no less importance was the
ability of BRI to follow closely the progress in construction of
the nev type boats.

2.

The special Significance of
Berlin-Tokyo Traffic.

Praffic between the Japanese Naval Attache in Berlin




and his superiors supplied certain unique contributions to the
gensral picturs which were mot available in the administrative and
operational traffic of the German Navy. Yhereas the technical
material sent in U/B traffic vas being passed to people who already
had a knovledge of the subject discussed through possession of
handbooks and other aids, hence presumed a prior kmowledge of

most details, the Japanese vere in much the same position as their
enemies in that they had no such extensive prior knowledge. There-
fore, when a new device or measure wvas reported to Tokyo by the
JEA, full details had to be nm and were thus made available

to the Allies through decryption. Zhe information to be gained
from JEA and diplomatic traffic was also valuable becauss, in
addition to its full discussion of technical matters, it provided
an insight into the line of major policy adopted by the German
Navy after the U/B was driven from the North Atlantic in the
spring of 19%3. The type XXI U/B, which was to be the mainspring
of that policy, will be discussed at some length in following
parsgraphs. The selection of nev type U/B's as a prime example
of the value of JEA traffic should not, however, lead to disregard
of the importance of other information furnished. Of direct Naval
interest were details of midget, tramsport and mine-laying U/B's;

nev torpedoes, including the turbine torpedo still under development
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at the time of the German surrender; and location and anti-
location devices. Of a more gemeral interest vere the details
of radar and radar defense; jet-propelled and other aircraft;
V-weapons and many other types of enemy weapons; and the extent

of enemy knowledge of Allied weapons, devices and procedures.

Allied lntci‘olt in the
effort toward Total Under-
water ¥arfare.

It was appareant to the Allies as well as to the Germans
that, ffter the utter defeat to which the U-boat had been subjected
in the spring of 1943, the A— Navy would be forced to turn to
ths skill of its techmical dn&tmts even mae urgently than before.
The situation demanded quick, effective and revolutionary measures,
and it was a matter of supreme importance for the Allies to find
out what those measures were to be in order to plam counter-
measures before any large measure of success could de achieved
by the ememy. The introduction of the Zsunkoemig and the Schmorchel
has already been discussed in other chapters. They vere part of
the general plan to restore to the U-boat its old power. It was
known, however, that other plans were also in the making. On
6 Merch 134%4 the Japanese Naval Attache reported to Tokyo:

"Although German submarines were amazingly effective

at first the enemy Row has invented new defensive

weapons and in sddition devised great counter-

measures which have brought about a continned decrease in
the damage inflicted by submarines. Consequently the




German Navy has determined to improve the

submarine and we believe they are making plans

for-the future, but judging from what we know

now, we do not expect any great activity from

nev type submarines before autumn.®
The direction of German thought, as was to be expected in viev
of past developments, and as was indicated by the introduction
of Schnorchel, was toward severing the tie wvhich bound the U-boat
t0 the surface and mads discovery by radar possible. Schnorchel was
a step in that direction, but only a step, =md it vas feared by
the Allies that exhaustive research might lead to a U-boat which
would not need to go to the surface or even near the surface during
the entire period of a cruise. It was thms a great relief to
be able to learn from reports of the JEA that vhile nev type
U-boats were indeed tc be introduced, their chief advantage over
older types provided with Schnorchel would be in their increased
undervater speed.

Y,
Pirst details of the nev type
U=boats.

On 28 December 1943 (in a message not read until Jume
of 194k), the Japanese Naval Attache in Berlin semt to Tokyo a
description of two new types of U-boat, details of which had not
yot been officially relsased to him by the German Navy. The
information represented the report of Naval Inspector Tomonzga,

who had been permitted to view plans and charts at the shipyard
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and to catch a glimpse of part of one of the vessels.  The Attache
hixself had first viewed the plans the preceding iugust at the
Deschimag Shipyard, and his observations, added te those of the

Inspector, provided specifications amd othsr information sufficient

“$0 indicate the trend in U-boat comstruction for the remainder

of the war. As was later confirmed by official information, it
appeared that the chief feature of the new U-boails would be their
increased underwater speed, which would be made possible by large-
capacity batteries. 2vo nev types were described, the large

type XXI, designed for long-range operations; and a small type

deaigned for coastal operations. The small U<boat was referred to

as type XVII B but lator evidence pointed to the conclusion that the

U-boat under ccnitruction was actually the type XXIII, concerming
which a large amount of %nfomtioa was later gained from Attache
traffic. As to the state of construction of the new boats, the
Attache considered that large mumbers were already in the

construction stage, would be completed from about Xay 1944 on, and

should begir combat activity in about August or Septeamber.

@79 of 28/12 1943).

- 5'
Speed
Since the increased underwater speed of the nev type
U-boats was to be thelr chief advantage over older types, a dis-

patch in which pertinant figures were givenm, JRA #316 of 13/8/1944,
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wes of more than passing interest. The spesds and ranges quoted

were as follows:

2ype XXI (6 battery compartments) Type XXIII
at 3 knots 450 miles at 2 knots 250 miles
6 * 285 *° L o* 15 °
g " 5 * 6 * us ¢
n °* 10 * g * 0
1k * N5 * 10 * B3
Top 24 ¢ Top 2 =

According to JNA #420 of 12/9/1944, the tested top speed for
type XXI was about 16 kmots, and it was hoped that this could be
inersased to 17 or 18 khots. Also of significance was the fype XXI's
lowest submerged speed on electric motors, 0.5 - 1 knot, at which
the motor was said to be moissless as the result of reduction
by rubber belts. Yor type XXIII the tested top speed was
12.5 = 13 knots. It can be seen from the above table that use
of the higher undervater speeds would be severely linited by
the short ranges at which such spesé could be maintained bafore
exhaustion of the batteries.
6.
Delay in completion of the
new type U-boats.
?he Japanese anxiety over the condition of German striking
powsr led to continual inguiries as to vhen the new type U=bOats
would be ready for combat. The serious construction difficulties

dne to Allied bombings and other factors were reflected in repeated



postponements in estimates of that date. 3By the reading of Japanese
messages it was possible for EI to keep informed of comstruction
developments. Om 26 July 1944, Ambassador Oshims reported conceraing
the type XXI boat:

"At present it is in process of construction and

its effect will first be felt from about September;

and by Bovember or December it is said that greater

results vul be effected by its use in great

quantity.® (#756).
Again, on 12 August (#821), Doenits was quoted as saying that the
nev offensive U-beat warfars vould begin "at cne swoop® after a
considerable number of the nev U-boats had been completed, there-
fore in the winter of 194L-L5. But on 3 December (#753) the
Eavel Attache wrote with regard to combat use of new type U-doats:

®A1though the German submarine flest and the

ministry of military supplies are making Sverish

preparations, there will prohnbly be no Tesults

until about March of next year."
Bren in Merch 1945, the bdest that could be reported conceraing .
type XXI boats was that they would be ready on a large scale in
May or June (#301 of 7/3). Actually, only four of the type
IXIII's made war cruises, whils the only type XXI to leave port
for an operational cruise was U-2511 (Schmee) which was outbound

on the day of surrendsr.
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I

Fuel reports sent by U/B's at sea were of sigaificance
in the planning both of U/B operations by Comsubs and of A/S
cperations by the Alljes. ZThe amount of fusl which & U/B had on
hand was usually appended to any other report which it made.
The mass of data on fuel resulting from such frequent reports
provided an ample basis for variocus assumptions with regard to
U/B operations. Moreover, the same information provided a basis
for identification of the type of a given U/B and for determination
of fusl capacities and consumptions, day's runs, and prescrided
speeds. There were occasions vhen knowledge gained from fuel
reports alded in the decipherment of disguised grid positions.

2.
Availability of Information
on Fusl.

Fuel reports sent by U/B's at sea had a double significance.
FYor Comsubs in his conduct of the U/B war they were essentisl in
disposition of the U/B's and in the planning of operatioms. For
the Allies, the reading of fuel reports was of equal importance in
the conduct of the A/S war. The vital pmature of these reports is

evidenced by the fact that U/B's were generally required te append

~— 7 T
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a statement of the amount of fuel on hand te every transmission

wvhich was otherwise necessary, i.e. position, movement, contact,

and susccess reports, as well as specific requests for vrovisioning.

The mumber of such reports received by the U/B Command varied, of cours:
sccording to the mumber of U/B's at sea and the extent of their
activity. Tor example, in March, 1343, whem U/B anti-convey

cperations reached their peak, 179 U/B's were at sea, and Command
received a total of 325 fuel reports, an average of 10.5 per dsay.

The maximum mumber on any one day was 33, the minimuw 2.

The use of Tuel in Operation.

One of the cardinal principles in U/B operation was the
economical use of fuel in the patrol line and during any cruising
which was not directly operational; but once contact was made with
a convoy, U/B's cperated with a total disregard for fuel, only
reserving an amount absolutely necsssary for their own safsety.
When U/B's had sufficient fuel and were not engaged in a convoy
operation, they normally sent routine fuel reports along with
position reports. Whem the supply decrsased to the amount |
required for the homeward cruise, they might Tequest provisioning
if the prospects of success in the attack ares seemed promising,
or simply advise Comsubs that they were returning. A convoy

sighting, however, mullified all immediate plans, and the contacting
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U/B shadoved to the limit of its fuel or until other U/B's could
be brought to the scene. Yhemever possidle, the movements of U/B
tankers v-cr. coordinated with those of the attacking force to
lessen the chance of losing the convoy. In some fev cases in
wvhich no U/B tanker was available, an outgoing U/B refusled those
at sea, or U/B's engaged in an attack themselves transferred fuel

in order to permit continued operation or return.

Tuel Reports :; an Ald to BRI

The abundance of information regarding the fusl status
of U/B's was also of inestimable value to RI activity. In February
1344 Comsubs confirmed estimates of fusl consumption which had
previously been made here on the basis of the daily fuel reports,
revealing that for type VII-C boats in anti-convey groups Command
counted on a maximum daily consumption of up to 2 chm. if no .
operation was going on; for type IX-C, uwp to 3 cim. under the same
conditions. From the amounts reported, the Atlantic Socﬂog vas
able to identify or confirm the types of new U/B's as they
reported from ssa. The daily repcrts also permitted an evaluation
of cruising speeds in terms of a day's run and the identification
of these speeds with those ordered by Comsubs—aaximum, economical,
. cruising, etc. With a knowledge of the tyin of U/B operating in a

given area and an approximate idea of its fuel capacity, it was




possible to estimate the extent of its future cperations and to
plot a reugh course. Furthermors, it was possidle to reduce
enciphered positions to a specific area with the aid of knowledge

of the fuel capacities and consumptions of the U/B's concerned.
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U=HOAT EAVIGATION

1. .

The most important nev development in nmavigation during
the war was the use of Germen air force Elektra-sonnem for U/B
navigation. Zhe use of bmoﬁ. signals from these transmitters
enadbled U/B's to fix their position by employing only an ordinary
radio receiver. A great deal of attention was given by Comsubs
to amassing information on the adequacy of navigation by this
means. The results of experiments were not directly available
to RI because they were included in the writtem communications
reports of the U/B's, but there were several instances in which
successful navigation by Elektra-sonne was claimed. It wvas found
that this method was available to U/B's making long submerged cruises,
as Elektra-sonne signals could be received over the Schnorchel
round dipole.

An experimental program to determine the possibilities
of D/P'ing VL/T transmitters for navigational purposes was also
carried out, but no significant results were recorded in radio
traffic.

The concept of *Total Underwater Warfare" brought about
inoreased emphasis on all methods of navigation which could de

substituted for the taking of astronomical fixes. Mavigation in




coastal waters vas a matter of particular concern dbecauss of
costly accidents to U/i'a due to faulty navigation. Accurate dead
reckoning, terrestrial mvigation, and utilisation of lines of
soundings wers recommended for their reliability; but the exercise

of appropriate caution was urged as the basic principle in coastal
navigation.

G.A.T. neiiru-mm.

The most important development of the U/B war in the
field of nevigation was the utilization of German Air Force
Klektra-sonnen. The experinental observation of Elektra-sonnen
as an aid to U/B navigation was begun by boats in the Bay of
Biscay in April 1943 and later extended to other more distant
areas of the Atlantic. The Elektra-somnen in use dy U/B's at
various times vere located in Norway, Holland, France, Spain
and the Danzig area. Ranges of the beacons varied, the longist
range cited in traffic boinc that of Somne 6, up %o 1300 miles.
The advantags of navigation by Klektra-sonnen lay in the fact
that in addition to the opportumnity for D/F'ing offered by
an ordinary radio beacon, their transmission of bsamed signals,
‘turning gradually past definite sectors, made possible the
fixing of a definite direction line by use of an ordinary radio

receiver. Accurate bearings could be obtained by a process of
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counting or timing dots and dashes of the beamed signale and
plotting the result on charts especially prepared for Klektra=
sonne navigation. Ml details of this procedure were given in
an operating manual found aboard the captured U-505 in June 1944,
As vas usual with nevly introduced procedures and
equipment, the U/B Command experienced considerable difficulty
in assembling necessary information from j:ractieai experience
because of inadequate reports from U/B's. There was no evidence
in 1943 that any satisfactory amount of information had been
reported, and as time went on ths demand for greater use of
Elektra-sonne grev more insistent. On 22 March 1944 encouragement
was offered in a message from Comsubs in which he stated:
"Recent experiences have shown that after repeated
practice in navigating by Elektra-sonne very good
results vere obtained. ¥Work with it as often as

possible, particularly in the North Atlantic."
(1653/22).

A fov days later the U/B's were told:

"Navigation by Elektra-sonne has not been tested

fully enough in the past. U/B's have used the

sonnen almost exclusively just for taking bearings

and thms have yielded insufficient results. ZThe

advantage of the sonnen is that positions may de

ascertained without D/F set." (1850/31/3/44).

The long submerged periods which resulted from increasingly
extensive use of Schnorchel late in 1944 accentuated the importance

of any aid to underwater navigation, and use of Rlektra-sonnen




for this purpose was advised in experience message 181

(1917/6/11/44) in the following terms:
*The commanding officers still devote too little
attention to navigation by Klektra-sonns. Good
navigation is possible even when submerged. There
have been many favorable experiences. FYor practice
you should mavigate by Klektra-sonne all the time,
even if there is another fix available. Zhere is

thus a means of comparison. The commanding officer
will have to justify failure to use Zlektra-sonnen.”

Submerged U/B's were able to hear Klektra-sonne signals over
the Schnorchel round dipole, while transmissions could be heard
over the D/F loop if it was out of the water.

The extent to which navigation by Elektra-sonne had
been developed by the closing months of the war was indicated

by a message stating!

"One U/B returning from mid-Atlantic had a correction
from estimated position of only 2 nautical miles on
entering port after a U weeks' passege without taking
position by star sights. Navigation by Elektra-
sonnen only. In addition a rumning fix outside

the port of destination was takea from Sonne 8."

(1819/31/1/45).

3.
D/F'ing of YL/? Shore Transmitters.

On 21 January 1944 (1520/21 £f.) an experimental program
to determine the possibilities of long-range D/F'ing of VL/F
transaitters for navigational purposes was announced. Bearings
were t0 be taken as frequently as possible on spscified trans-
mitters on both sides of the Atlantic with a view to determiming
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the maximum range for sufficiently accurate bearings and the
possibility of taking cross-bearings on American and Buropean
transmitters in the middle of the Atlantic. Comparison was to
be made with dead reckoning or astronomical fixes, and full
details, with evaluation exclusively by the U/3 commander,
to be included in the boat's communication report. Becsuss
of the fact that all data were to be handed in after returaing
to port, it was impossible to determine by Rl what the ruu;ts
of the experiments were. ZThe only indication was a statement
in & situation report on the Minch ares that approximate
bearings had been obtained on the Bugby VL/F transmitter.
(1927/27/12/44).
y,

Eavigation for "Total

Underwater Warfare".

The attempt at "Total Underwater Warfare", which was
foremost in the plans of the U/B Command at the end of 194k,
brought with it considerable concera over improvement of
pavigation during long submerged periods. Onme group of a
series of "General BEules for Total Underwater ¥ar" directed
U/B's to ‘

YAvoid surfacing for astronomical fix as far as

possible. Xeep scrupulously exact dead reckoning,

allowing for current. Use of sounding apparatus,
Rlektra-sonnen and radio beacons zakes s thoroughly
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exact determination of position possible, according
to available experiences. MNake use of every
possibility for determining positions by landmarks
when near our own and ememy coasts.®
(2040/16/11/584).
The "available experiences” presumably included some which had
been mentioned earlier in the same month. Speaking of accurate
fixes which could be obtained from lines of soundings taken by
repeated crossing of prominemt depth demarcations in various
directions, Comsubs had reported:
"Foerster (U=480), coming from the Atlantic after
an 18-day cruise without fix, made an exact
determination of position by this procedure and
without any further navigational ald reached the
escort pick-up point. Von Friedeburg (U=155) made
his wvay in from Iceland passage guided by the
Elektra-sonne equisignal sone besm, thenm reached
the escort pickeup goi.nt without difficulty by
means of soundings.® (2239/2/11/h4).
A new aid to sounding in the form of sonic telegraphy
was also recommended on the basis of experiences of Schimnelpfennig
(U=1004), who measured depths of over 1000 meters by sending out
sounds by 5/T and timing the interval before the return of the
echo. (2005/3/11/LL). That there was need for particular
attention to the problems of navigation in coastal waters was
evidenced by two messages of 2l December 1944, which placed great
esphasis on czution in such waters. One of the messages called
attention to collisions between U/B's and other German vessels

resulting from lack of navigational practice. (1308/24/12/h4).




The other summed up the desired mavigational policy as follows:

"Since astronomical reckonings are not to de
carried out in ememy coastal regiens, the greatest
value and extreme care mmst be put on very plentiful
terrestrial navigation, painstaking dead reckoning
with consideration of current according to curremt
atlas, and utilisation of soundings (line of
soundings). As a basic priaciple, if position
cannot be obtained beyond doubt, always assume
that the U/B is in as unfavorable a position as
possible, and act with appropriate caution in
waters dangerous for navigation."
(1156/1448/24/12/44) .
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U-BOAT COMMUNICATIONS AND UsW C.I.
(Intercept; E/F D/¥)

1.
Summary

Communication between U/B's and their bases was earried
eut by H/? radio, wvith repetition on YL/F to insure reception.
Rither the "Broadcast® or "I" method was used by comtrel to deliver
traffic to U/B's. The lahge mmber of circuits, mm-a to serve
all areas in which U/B's wvere opersting, consisted of regular U/B
circuite, convoy circuits, and special eireuits. In addition to
this system for commnication between control and its beats,
medium frequencies vere used for cooperation of U/B's with each
other, with sn.rfaco vessels, and with aireraft, mainly for homing
purposes,

The chief concern of the Germen commnications service
was to maintain contact between Gommand and the U/B's without
offering too good an opportunity for D/FMing and traffic inter-
ception by the Allies. Proper regard for radio discipline was
in evidence in traffic at all times, but became more pronounced
ar nﬁramuma conditions for the U/B, particularly at R/V's and
in group operations, becams more acute; and the summer and fall
of 1943 brought the campsign of Comsubs ageinst D/F to & new
height. During that period, restriction and supervision of the
use of radio became stricter than ever. Restrictions wers placed
on the use of certain receiving sets, and Comsubs demended employ-

nent of off-frequencies of the Norddeich service even more insistently
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than before. Also the off-frequsncy procedurs already in effect
vas completely revised with a viev to increasing doth efficiency of
operation and difficulty of interception. This stage of development
of the off-frequensy procedure offered 1ittle difficulty to the
Allled D/F orgenization, but a later refinement introduced in
Jamuary 1945 was quite effective in combatting interception.

The summer of 194L brought the most important development
in German communications in the form of "Kurier® experiments..

"Inrier® was a system of high-speed mutomatic "flash® trensmissions

involving the use of special sending and receiving equipaent.
During several periods of experimentation, no "Eurier" signal was

ever D/F'd, and if the system could have been brought into operational

use, the Allied D/TF organization would have been rendersd helpless
until counnter-equinment could have been devised.

Amsrican efforts to intercept German Kaval circuits
V.l!'. mads as early as 1935, and by the time the United States
entered the war slmest 100 percent coverage was obtainadle.
E/F D/P'ing of U/B transmissions was degun in Jamary 1941 Yy
shore stations and wvas extended to shipboard stations the next
year. The D/F organisation wvas much improved during the euuflo
of the war through liaison with the British, an increase in the
mmder of stations, and better operating technique. The "tip-off"
systen vas used to adventage for slerting all D/F stations siml-
taneously. Gr-20-G cooperated fully in the establishment of ship-
boerd H/T D/¥ stations, in treining personnel to man them, and
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in keeping the forces afloat sbresst of all the latest trends in
U/B commuhication procedurs. TIEA and RFP were used extensively
in conjunction with H/T D/F for the identification of tremsmitters.
2.
Operating Procedurs.

German U/B's maintained contact with and received orders
from their home bases by high frequency radio eounnlﬁnttona, but
to insure thet U/B's received 21l traffic, an elaborate VL/F
repetition service wvas 1n operation over vhich practically all
U/B traffic was repeated.

The control stations on the U/B circuits delivered traffic
to U/B's by either the "Broadcast" or "I" method. The same H/F
circuite were used for both shore-ship and ship-shore traffic.

The control stations observed fixed silent periods on all circuits
for the reception of U/B transnissions. In sddition to these

fixed silent periods, the shore stations normally observed a
five-second pause at the end of each fortieth group in long
transmiesions in order to permit U/B's with traffic of higher
precedence to bresk in. Thus a U/B could transmit during silent
perieds, during the five-seoond vauses, or at any time vhen control
signified that the circuit was clear by use of VA, Neither external
address nor call sign was used by U/¥'s. Control acknovledged a
U/B transmission by repeating the mssage and inserting a serisal
numder in the hsading.




3.
U/B Circuits.

Commnications were carried out on a large nuzber of

frequencies which were divided into circuits and selected so as

%o be suitable for any sea area in which the U/B's were operating.

Snunl of these circuits were known as *"Convoy circuits," and
were used by U/B's while making group attacks on convoys. The
following is a 1ist of the circuits used. It is to be noted
that the name of the circuit in most cases indicates the gehersl
area in vhich the circult wvas used.

(a) Regular U/B Circuits:

Coastal
Ireland

a3
America 2, C & D
ar

(v) Convoy Circuite:
Bubertus
Yotan
(c) Other Circuits used by U/B's;

Bruno 3 {Norddeich)
Anton (Kootwijk)

All of the circuits in list (2) were used at one time

or another during the war. Certain circults were dropped or put '

{nto effect depending upon the dispostion of the U/B's at sea.
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The Cosstal circult was normally used by boats opersting in the
Chanrel and Biscay areas. Irsland was used for the eastern Forth
Atlantic. The America and Africs circuits consisted of three
serarate circuits each in which two channels or frequancies were
c\nmllr keyed simaltanecusly., XEach of these two could be dis-
oonmscted and operated as a separate circult if necessary.
Americe 1 was generally used in the same ares as Irsland circuit.
America 2 served the western Atlantic north of a line from about
the Azores to Key West, Amsrica 3 served the Middle Atlantic,
Caribbean and South American coastal areas. The Africa circuits,
of which never more than two were employed at one time, served
the southern East Atlantic and the Indiamn Ocean.

A1l of the sbove circuits were controlled from Lorient,
Paris, Bernan (Berlin), or Wilhelmshaven, depending on the progress
of the war.

™e Arctic circult, vhich was controlled from Northern
Norway, served U/B's operating off Forthern Forway and on the
Nurmansk routes. The Mediterranean circuit, controlled from
Toulon, served U/B's in the Western Mediterranean, while the
Aegean circuit, controlled from Salamis, served the Zastern Hediter-
yanean. Penang acted as control for the circuit of that name and
served the Indian Ocesn arez, suvplementing the Africa service.

0f the three convoy circults in 1ist (b), either Diana
or Hubertus \u.u alweys in effect; at times _bot‘h were employed

simltanecusly. Wotan was in force only once and for only &
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short period during the latter part of the war. The purpose of
these specisl circults was to separste comsunications with U/B
opersting groups from the treffic with other U/B's in the area
which were not members of the grour. Formally U/B's guarded the
area circuits until contact with 2 convoy was contnphtéd or made,
then shifted to guard the designated eonfoy circuit, Vvhen opera-
‘tions were broken of f, the U/B's returned to the area eircuit.

In the event that cemsmnications with home stations were
broken off because of ionospheric disturbances or for other ressons,
provisions were made for U/B's operating as & group to maintain
contact with each other by means of wvhat was known as 2 "Group Circuit.”
The procedure was for all bdoatz concerned to shift to & predetermined
frecuency, sppoint one boat as control, and contimue operations
until conditions pomth& a return to the assigned eircuit.

Other circuits available for use of U/B's were Bruno 3,
designated Series Norddelch by the Allles, and Anton, othervise
known as Series Kootwijk, Bruno 3 consisted of four frequencies
keyed simltaneously. The frequencies vere chosen froa the various
wavs bends to permit world-wide coverage both day and night. V¥hile
this circuit was used mostly by U/B's, it could also be used by
surface craft. In fact, it wes on one of the Bruno ? frequencies
that the 111-fated "BISMARCK" transmitted her last message. Far
East surface blockade-runners were known to guerd this circuit

while outside of Japanese-controlled territory. Off-frequency
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operation was also carried out by U/B's in connection with this
series,

c_imh Anton normally consisted of four frequencies
keyed together and wvas intended for the use of boats ia the
Eastern North Atlantic and Northern Norway. This circuit was
evailable to both U/B's and surface craft. A systes providing
for off-frequency operation in connection with Anton wvas in
effect but apparently seldom, if ever, used,

h,
Use of Nedium Frequencies.

Medium frequencies were used by U/B's for homing purposes
and sometimes for general commnication in home waters. Three
tyvet of homing on M/F were noted: homing for convoy attack,
sonetimes in cooperation with A/C; homing for rendeszvous; and
homing to port. In homing for convoy attack, the U/B vhich first
made contact on a convoy was ordered by contrel to send beacon
signals to lead other U/B's to the convoy. Homing for rendesvous,
usually for the purpose of supplying previsions and fuel, was
mupu-m by having the supply boat transmit beacon signals
‘on K/F. Such signals were ordinarily semt only during bad weather
vhen precise navigation was not poseidle. In homing to pert, the
beacon sigznal was sent by the escort vessel or by regular shore

besacon transmitters.

5e
Use of VL/F.

High-powersd very low frequency transmitters were used
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extenzively by the Germans to sugment the regular U/B transaissions
on E/F. All traffic carried on the regulsar U/B series was repeated
on YL/T to ensble reception while submerged or wvhen lonospheric
conditions prevented reception on R/F. Precticslly every mown
Y gh-povered VL/T transmitter in occupied Purope wvas employed for
this purpose at ons time or another., VWhat wes estimated to be ome
of the most powerful VL/P transmitters in the world, called sGoliath
by the Germans, appesred on the air late in 1943, This trensmitter,
baving a power believed to be nearly 1000 kilowatts, was capable
of being shifted in frequency and had & range from 15 to 25 kes.
One U/B reported a signsl strength of 5 froa the Caribbesn vhile
submerged at 60 feet.
[
Forddeich Off-frequency Operation
(Standing Ver Orders 217 amd 216).

A method of transmitting by U/B's to defeat the Allled
_ /7 D/F organization was brought inte operation in October 1943.
This system vas used im conjmction with the Forddeich (DAX)
trensmitters. Briefly the system wes as follows: Norddeich sent
on four frequencies in four diffsrent wave bands simulteneously.
Each wave band had ten different woff-frequencies" above and
belov the besic frequency available for uss. ¥orddeich selected
ons off-frequency for each wave band in use and informed the u/B
of the chosen frecuencies by inserting several indicating letters

in the call sign 1dling strip. The U/B desiring to use this
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system listened to dstermine the valid frequencies and then transmitted
on the off-frequency in the weve band best heard. The adove system,
which offered little hindrance to H/F D/? operstions, was continued
until Jemusry 19%5. At that time a more complicated system vas
insugurated and contimed in use until a few days before the end
of the var. The latter systea provided for using any one of 336 kes
above or below each basic frequency. JFarther, the system of indicating
valid off-frequencies was changed to compose three four-lstter
groups which vere encoded on & special tadle. O.ther\du it wvas
essentially the same as the former system. This new system proved
aifricult for the H/F D/F organization because & very exact frequency
ealibration wes required to detect eech transmission. Only mediocre
" success was expelenced in D/F'ing such transmissions.

A set of four "check” trznemitters were operated in con-
junction with the Norddelch series for assisting U/B's to select
the proper wave band ia which to transmit. The transmittert were
of the sams power as the regular U/B transmitters. Therefore a
U/3B, after listening to 21l four, could select the wave band Dest
heard, and could tramsmit with & good chance of being heard in
Germany.

"Inlicr.'

A system of high-speed sutomatic *flash" transmission

Xnown by the covername "EKnrier® was first introduced on an experimentd

basis in August 1944, This equipment consisted of & separaie unit




designed to be attached to & ralio tranemitter. The unit could be
set wp by & series of levers to reproduce dots, dashes, and spaces,
and was capable of sending abmt ten letters of encoded text at a
speed of approximately 600 words per mimmte. HNothing is known of
the receiving equipment, tut presumably an antomatic recorder of
high sensitivity wns required. Obviously this syctem was designed
as & counter-measurs against D/F. Turther security was ebtained in
the use of ;rroqnanclu. in that deviztion from a given 'hulg frequency
of a8 much as 200 kes plus or mimus was provided for., In no case
were Xurier transmissions ever D/F'd, and it is significant that
Af this sytem had been brought into effective operational use, the
Allied D/F organization would have been reandsred helpless until
cmter-mipaoﬁt eould hsve been devised.
g.

U.S. Intercept Operations.

Pirst efforts to intercept Germen Naval eircuits were
made by Op-20=G sarly in 1938 from the East Coast of the United
States. The results obtzined were very poor, mainly because
Germen operations at that time were confined to the Beltic and
North Sea arses, with resulting poor tignal strength. In October
1938, en intercept team consisting of four men was established in
the flagship of Squadrem 40-T, then operating in Ruropean waters,
Results were excellent snd this tean remained in operation until

the squadron returned to the U.,S. in Septesmber 1940, At the
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outbreek of World War II, all German U/B circuits were known and
were Deing intercepted by Op-20-0. Interception was undertaken on
a fall scale by shore intercept stetions on the U.S. ®ast Coast
thereafter. This work was done at Cheltenham, Kd., until January 1943
and wvas then transferred to Chatham, Mass., vhere a major intercept
station wes placed in operation. PFractically 100 percent intercept
coverage wvas obdtained until all but the final weeks of the war.
Information relating to German communications proqdn:n obtained
by redio intelligence methods was compiled and pudlished by Op-20-GC
in a document known as R.I.P.L2 early in 1941. The information
contained in this publication was greatly enlarged uwpon when sub-
sequent liasison with the British was effected.

5 9.
H/F D/F Operations Ashore.

First attempts to take Dearings on U/B transmissions
vere begumn ia January 1981, At this time there were only seven
H/F D/¥ stations in operation in the Atlantic esrea and lnnriugl
were taken independently. However, through lisison with the
British, added D/ stations, and improved operating techmique,
the D/F organisation was fairly efficient by the time of U.S.
entry into the war. Improvements were rapid thereafter, and
at the war's end, fixes were being made with bearings furnished
by more than forty U.©., British, and Canadian stations. Three
U.S. nets, the East Coast, Caribbean, and South American, vers

in operation, each with plotting facilities to serve the Sea
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Trontier Commanis as required. Centrzlized and interlocked contreol
by both land-line and radic wesmintained, making it possidle te
alert or "tip=off" all D/” stations. The ute of the *tip-off*
systea was gnﬂnsny expanded to a point at which, in =addition
to our own stations, it was utilized by all Canadian stations,
outlying British stations, and all U.S. vessels engaged in convoy
escort or ASY operations. The "tip-off" frequsncies were controlled
by San Juan, sending simmltanecusly on four frequencies vhich were
selected to cover the entire Atlentic, *Tip-offs® from U.l. East
Comast stetions on land-lines were relayed by radio to San Juan by
Jupiter. The "Tip~off* system helped greatly in incrensing the
efficiency of the H/Y D/¥ nets and nroved particulexly helpful to
B/F D/F eauipped ships at sea.
10.

E/¥ D/? Operatiops Afloat.

Every possible azsistance was rendered dy Op-20-G in
furthering the shipboard H/F D/F program as an additional ASW
wespon. Two technicians from Op-20-G vere sent to England in
1942 to grther informstion relating to the operation and maintenance
of this equipment. These two men assisted in establishing an H/F D/F
school for the training of shipboard operators in December 1943,

The school wns subsequently sdministered by BuPers. Constant
1isison with the school and forces afloat was maintained by
Op-20=C personnel to insure that all concerned were in posseseion

of the latest trends in U/B communication procednre. Such liaison
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was in the nature of exchange visits by RI and D/F 8fficers both
ashore and afloat, letters, and dispatches. It is considered that
tids assistance was of great value to the forces afloat. A sneclal
publication dealing with Germen U/B communication procedure, dssigned
wisarily for Atlantic Fleet vecsels engrged in convoy escort nd
anti-tubmarine warfare, vas publithed on 1 July 1933, This publica-
tion, CSP 1TTH Serles, was particularly valuable to H/¥ D/F equipped
vesselts in detecting U/B tranesmiscions at see.
TiHA ana KPP,

Both TINA and EFP wers extensively utilised in conjunction
vith H/F D/7 in attempting to ldentify individusl U/B's. TIFA,
the purpoce of which was to identify a radio operator by his sending
cheracteristics, consisted of making & tape recording of each U/B
transmiseion and taking methematical measurenents of each dot, dash,
and space. RIF was a method of transmitter !.dantiﬂﬁ&ion in vhich
high-speed photogrephs were taken of a transmission, making pescible
an analysis of the transmitter's power supply.

12,
Chronologieal Account of the

German Struggle against D/F
and Radio Interception.
An eerly illustration of trecautions ageinst D/F during
refusling operations oecurred in December 1942, when seversl
U/B's wers to be refusled by Schmoor (U-LS0). Comsade warned the
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boats against too frequeat use of radio vhen approaching the
vrovisioning point and dlroctod- that no beacon signals shonld be
requestsd until seversl hours had passed without finding the
provisioner (2158/3/12/42). 1n an earlier message of the same day
(1056/3/12/42), the boate were ordered to report their fusl stocks
after provisioning, but only after having moved 30 milet away from
the provisioning point. Other traffic of the same month indicated
that Atlantic U/B's were making use of the Norddeich off-frequency
procedure in transmitting short signals, with acknowledgment by
control on the besic frequencies.

On 4 Jame ry 1943, 2 nev Standing War Order was issued
containing an ocutline of points to be considered defore sending
any redioc message (0516/4/1/U3). The purnose of the order was to
eliminate the tra.nl-d.n_lon of uanscessary reports and to provide
for transmission of necessary onee in the shortest possible form.
This was merely the first stev in 2 campaign aimed at the tightening
of radio discipline, for during the first months of 1943 there were
constant nnindnrl‘ on the subject, with emphasis on the neceesity
for radio silence and the dangsr of tuning transmitters with radia-
tion. Eepeated and emphatic incstructions underlined the danger
which eould result from the use of rsdio during R/V overations
and vhenever groups of U/B's were in the ;m area, and there
vere many explieit rcprmw for infractions., On 5 May an
emphatic raitomuo.a of the ban on tuning with radiation addressed
to Arctic U/B's required that main and spare transmitter serials

be plugged in only vhen the s-itution might require quick use of
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the transmitter; and that All-wvave, Proadcast, and "Radione"
receivers be used by boats in patrel lines only for reception
of tactically importent reports, owing $8 the danger of /7.
The increased difficulty for U/B's et refuling R/V's was reflected
_in Comsubs® message 2306/5 of June 1943, in vhich he directed

Group TEUTZ and Bartke (U-488) to carry out provisioning eperations
under redio silence snd without any beacon signals unless the R/Y
had not taken place after searching for two deys. Comparisem of
this order with the December 1342 order to boats refueling from
Schmoor, cited above, illustrates the trend toward extreme csution
vhich had developed in the intervening period.

A more direct indieation of German appreciation of the
effectiveness of the allied radic intelligence organisation and
a further intensification of efforte to escape D/F and radio inter-
ception became epparent from treffie of 10 August 1943, Omn that
date Comsubs! Current Order 38 summed up the situation as followsi

"By employing long-renge reconnaissance AfC and

A/C carriers the enemy is today sble to operats

A/C on offensive patrol on ths basis of D/F

YPearings not only near the csast but also in all

areas of the Northern and Central Atlantic., The

danger 0f bearings being taken on U/Ble vhen

using their radio has thereby become more serious.

The inaccurscy of the bdearings of between 50 and

60 miles is compensated for by radar location

by the alrcraft.”

Pecsuse of this situation U/B's were ordered to take
advantage of discovery by the ememy occasioned by sightings and
‘attacks to send thelr reports; to de especially careful in the

use of redio when its use Wit NeCessary; after using the radio




to yeusia submerged. for seversl hours vhen there was dsnger of
being taken by surprise; to supervise radic operation and to tune
without radiation; and to use alternative frequencies of the
Yorddeich service (0827 and O845/10/8/43), A long series of
messages under catchword "Konrad,® starting the same date
(1418/10/8/43 £1.), was devoted to 2 complete revision of the

of f-frequency procedure alrsady in effect, to go into force on

1 September (later postpomsd to 1 October). Under the new procedurs,

deviations from the basic frequencies could be changed frequemtly
by the control station and would never be known in advance of the
hour of transmission even by the transmitting U/B. Seversl
messages of September and October urged increased use of the

alternative frequencies when giving passage reports in order to

pake it more difficult for the enesy to take bearings and establish

the mambder of inward and cutward bound boats,

Fronm the middle of August to the end of Fovember 1943,
there was & renewal of preoccupation with the possibility that
the Allied D/F service was profiting by receiver radistions. A
message of 19/8 ordered that certain types of receivers were not
to be used until investigation of that possibility had been com-
" pleted, end directed that VL/F transmissions were to be received

with the D/F receiver only, wvhile the all-wave receiver was to be

restricted to essential services (1922/19/8/u3). Om 24/10, however,

Hartmann (U-441) reported a suspicion that bearings could be taken

on the D/7 receiver becsuse he had been flown at shortly after
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switching 1t on (2237/24/10/43); consequently on 5/11 a new order
directed outward and inward bound boats east of 18° ¥, as well as
bonte outbound from Gerpany as far as Navel Squers AR (Iceland Ares),
to receive VL/F only vhen submerged. E/F reception on the surface
was permissidle only if a boat was equipped with 2 "Main" receiver
(2049/5/11/43). The ban on some of the other receivers was 1ifted
on 8/12, however, presumably after satisfactory results in rediation
tests (1837/8/12/43).-

The emphasie on radio discipline and restriction of trans-
missions continued in 1944, with few significant developments in
the first seven months of the yesr. An attempt was made to speed
up the transmission of short signals and short weather revorts im
Jamuary, and provisional Standing ¥War Order 254, providing for
visua) signals between cooperating A/C and U/B's as a means of
avoiding D/¥, was issued on the 30th of that month. In the spring,
weather reports dbecame so important to the Cerman High Command
that the pessidility of D/F fixes had to be aceepted in order to
get the weather information through (1416/4/5/uk). However, doats
were ordered to proceed submerged for several hours and to change
position constantly after sending thelr reports.

The summer of 1944 drought a new and potentially important
developrent in ‘Garnn communications in the form of experiments
with "Kurier® procedure. The experiments started on L August and

continued, with some interruptions for correction of faulty equip-
ment, until 28 Angust, when ths tests were cancelled temporarily




becanse transmitting installations were still not reliable snough.
During this pericd there had bdeen & fev successful transmissions,
but & large number failed to de received or could not de deciphered
oving to fallure to attain the required fine adjustment of the
trensmitting iﬁstnhtlon. Ln.éthar period of trial started in
Fovember 1944, was discontinued in December, and resumed in Jamary
1945, During December tests vere made in transmission of "Kurier®
signals over the Schnorchel round dipole. Thers was no indicatien
of the results actually obtained, but Comsubs held 1little hops of
success becsuse the radiation obtained through use of the Schnorchsl
yound dipole was insufficient. At 2325 on 27 Jamuary the first
operational "Kurier® signal wes sent Yy Schumamn (U-245), operating
under the cover-name "Brutus®, but on 2 February the use of "Enrier”
procedure was discontimmed and never reeiimed, probably because of
the evecuation of Bernsu, vhers the receiving installation was
located.

One final development of importance during the last months
of the war was the introduction on 25 Jamary 1945 of a new and
complicated cipher for determining valid Norddeich off-frequencies,
directions for which had been given in a long series of messages
between 20 end 26 November 10klL. The new system was effective to a
considersble extent in evading D/¥, but was never used as extensively
as the former "KOERAD" system, probably becauss of the mauy failures
%o get through %o Control which were occasionsd by the lack of

necessary accurate tuning te proper fregquencies.
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APPEXDIX to CHAPTIR 8.
ACCURACY E!'UDI‘_O]' H/F D/¥ FIXES.

The overall study of the accuracy of E/F D/F fixes
ocontained in this report covers the periocd from April 1943 through
April 1945. The following graphs and tables are included:

Table A shows the accuracy of fixes by months for all
transmissions for which U-boat positions were available. The
distances of the fixes from the U-boat positiocns are brokem down
into sub-divisions of (a) within 25 miles, (b) 26-50 miles,

(c) 51-75 miles, and (d) 76100 miles. The number of cases in
each of these categories is expressed as a percentage of the total
number of cases for the month. The figure at the top of each
column gives the total mumber of cases for the month upon which
the percentages wvere obtained. Inspection of this graph shows

a gradual improvement in the pocuracy of the fixes from April 1943
through Angust 1954, with the high point being reached during Jume,
July and Angust of 1944, The record from August 1944 on shows
considerable variation wvhich may possibly be ascribed to the
falling off in the total number of transmissions for this period.
The average accuracy for this latter period (September 1944 to
April 19%5) is, however, on the average as good as the period froa
February through May 1944. In Fedbruary 1944 the system was
insugurated of having the GT-A Watch Officer comsult with the

GI-A Watch Officer before making a final fix. During the 15 months
in vhich this procedure was followed, suggestions for changes were



made in 21§ of the fixes. Of these changes, 50% resulted inm an
improvement of the fix. The high accuracy observed during Juns,
July and August 19%% may very well be ascrided to the fact that
i1t was during this period that the inwvasion of France occurred,
and it 1s believed that the rise in accuracy for the fixes is due
to the large majority of U-boat transaissions being concentrated
ulwﬂlmnmﬂmtydmwdluwﬂ
the Noglish Channel.

Zables B and C give a breakdown of Table A for
enigmas and short signals respectively. The accuracy of fixes
onmigma transmissions is, as might be expected, slightly higher
than those on short signals.

Tadle D shows the average and median number of miles
betveen D/F fixes and U-boat positions. The overall average
for the entire period studied is 109.5 miles for the average
and 82 miles for the median. !.‘ho blus line indicating the
median mumber of miles is taken t0 be more sigaificant since
it tends to dm:n!o.rronor.nryhuhnpnﬂo!htd
would influence the average sut of dus proportiom.

Zable E shows the percentage of unit transaissions
giving U-boat positions upon which it was possible to obtain D/F
fizes. The average percemtage for the emtire period studied is 76.

Tadbles ¥, & n-l‘l shov the various percentages of
accuracy of evaluatioans by the D/F VWatch Officer for all transmissieas ,




enigmas, and 5/8's respectively. The significant points to be
cbserved on these graphs are (a) that the percentage of fixes correctly
ovaluated (1.0. a grade of "A" was given those fixes vithin 25 miles
of it U/B position, "N® 26-50, *V* 51.75, *L® 76-100, "U1* 101-150,
and W2* over 151 miles) 1s relatively low, approximately 25%, and
(b) timt the aumber of cases correctly graded or bettsr sverages
approximately £58. From this 1t would appear that it is exceedingly
difficult for the D/F ¥Watch Officer to give a correct evalustion
_ within narrov limits but in general tend to be conservative in
evaluations.

Table I compares the total mumber of D/F cases with the
total number of those transmissions containing U-boat positions
and those containing U-boat positions with fixes.

Errors in fixes may arise from a complexity of causes:
Errors in bdesrings themselves vhich may be due to defects or
1uitntiou of equipment, or iomcsphere conditions. Bearing errors
may also be a function of time of day, frequency of transamission,
distance and true bearing of the fix, geographical location of the
D/T station, direction of the transaission path vith respect to
the sarth's magnetic field, con!itio.n of "storminess” of the
ionosphere, etc. Other errors may arise from garbles in trans-
mission of bearing reports, inaccuracies in tracking charts, or
inaccurate plotting of bearings on these charts. 1In addition to these

factors there is the personal interpretation of the D/F ¥Watch Officer




aleng with uv mechanical or semi-mechanical procedures he may
use in his attempt $o establish a fix.

In viev of the mumercus complex causes which may affect the
accuragy of fixes, this report makes no attempt to isolate the
various factors. It does, however, preseat am objective study
of the effectivensss of the end result of all the factors which
go into the making of a D/F fix.
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Q

Noath Total Fo. Total No. Transmissions Total Bo. Trans-

D/T Cases Containing U/3 missions comtain-
Positions ing U/B Positicas

— with Pixes
April 1943 1311 33
Yay ‘132 g
dnns 129 86
July 865 129 0
August 220 =3 83
Bepiembar 38 152 %
Octeber 25 2ug 1™
Eovember ! 199 183
Decamber gz 135 109
January 19%% 303 252
Pebruary 606 282 21
March 5;2 240 183
April z 225 175
Eay TO £ 118
June ) § 1
July 388 208 17
August an . 158 133
September n 172 135
Ostober 307 4] ST
Boveabar 264 g 2
December k80 162 12
Jamaary 1945 &S 151 12
Fedruary 382 a1 66
Karch 582 £9 g )
April Esid 16 o

13,629 %, 816 3,6%0




APPERDIX TO VOLUME IV

GERMAY WEATHER REPOETING ACTIVITIES

Yeather - ing U-Boats
Jammary 1944 to May 1945,

Since Burope'’s weather may be forecast through knowledge
of weather as it moves emstward across the Atlantic, Germeny has,
since the beginning of the war, shown a logically keen interest
in the weather conditions in the North Atlantic. This data has deen
grined by them from two sources: U/B's on station petrel in a small
eren 0f the North Atlantic, and meteorologicel stations set up in
Greenland, Spitsbergen, and Pranr Josef Land, Op-20-C kept COMINCH
informed of all activity.

¥eather revorts from U/B's prior to 31 December 1943
occurred in two circumstences: apnended to enigma transmissions
and in short weather cipher wpon order. 3ut beginning 31 Decezber 1913
end contiming until the end of the war, wveather reporting U/B's
have been etationed in assigned areas of the North Atlantic, and
the coverags hae been complete except for a very fev days. The
North Atlantic was di_.vidod into three parts: ¥orth, Central, and
Sonth. ¥For the moet yart, three U/B's reported in the short-weather
cipher tvice daily between 00D0B~0200B and 1000B-1200B, No diffi-
culties were encountered at first exceot for oceasionel interruntien
of radio commnication from ionospheric storms, a2t which time the
borts would transmit on & series other than their assigned circuit.
In the early summer of 1944, however, an increasing fear of being

D/7'd forced the Germsns to change their methods of revorting.




Fixed schedules for sending reports wvere abclished. 3Boats were
ordered to"transmit irregularly in order to make it d.‘lfﬁéult for
enemy D/F service to gain knowledge of the return course,” and no
one was to "try to get through more than three times in succession.®
(1616/30/8) The DAX off-frequencies became popular with the weather
boats in their attempt to escape detection.

Upon fallure to receive these revorts, Control issusd
emphztic metssages on the importeance of regular receipt of weather
data, In May, the boats were to'd that; "Reports are of utmost
importance for the entire conduct of the war - judgment as to air
situation, invasion, ete.” (1416/4). After the Allied landings in
Frence in June, weather reporte were demanded with even more urgency.
Additional measures wvere taken to insure the reception of these
revorts, AL outbound l.I/B's wers ardered to send shbrt gl gnal weather
reports as passage reports, and, dne to delay or absence of assigned
boats, others destined for operational aresc in American wvaters
reported weasther conditions while cruilsing through the weather-
reporting area,

In December 19ili, weather renorting once more assumed
special importance. On 2 December, the boats were told that
"weather reports are of the greatest imortence for war on land
and in the air® {1934/2/11); "Imnortance and seriousness of task
demands thet all means be used to get messages through.” (1822/3/12).
The task contemlated wes the German breakthrough in Belgium on
16 December, which owed much of ite initial success to the skillful
use of weather cover. |

"Your recent weather revorts contributed decisively to
determining the beginning of our great offensive in the
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west on 15/12.- (1930/¥12).

In August, and from November 19LL to Pebruary 1945,
experiments were conducted in the Skaggerek with a nev high-epeed
transmitting procedure, "Furier,” which could not be D/Pa.
Presumably this new metlnd was designed with weather transmission
difficulties in mind, a8 refererces to & "FKurierkurzvettertafel”
(KurLer short weather table) appeared in traffic. Hovever, other
tyves of short signals are known to have been transmitted on "EKurier"
during the trials,

Fifty-three U/B's wvere acsigned as weather revorts, and
five were sunk during or prior to their performance of thess duties.
Hossenfelder (U-342) was sunk by Iceland-baced RAP A/C on 17 April
1944, near 60 ¥ - 30 W, HNS VINDEX was sent after Wendt (U-1276)
with instructions that included Vendt's sres and routine times of
transmitting. Wendt was sunk 6 May 194k in 52,30 ¥ - 28.27 ¥.

Task Group 22.8, having beem informed of the area in which a weather
boat was operating, sank Loos (U=-248) on 16 January 1945 in 47.43 ¥ -
26.37 ¥. TFindeisen (U-877) was sunk by HMCS THOMAS on 27 December 19hk,
in 46,25 ¥ - 36.36 ¥. Clausen (U-1226) was sunk between 23 and 31
October 1944 in the vielnity of 55,33 X - 20.2L ¥, before reaching
his veather reporting area.
2.
German Meteorologicel Activity
in the Arectic, 1942 - 19u5,
a) Creenland Meteorologlcal Stations.
The fact that Europe's weather originates in Greenland




caused a detpe.ra.to. contimous effort on the part of the Germans to
establish and maintain & meteorological station on the emst coast
of that island from Angust 1942 to Octoder 19Uk

"Holzauge" - August 1942 to June 1943

*Bassgeiger® - September 1943 to June 1%k

*Zdelweiss I" - September 194U (captured before landing)

"Edslweiss II" - October 194k (captured 3 days after landing.

Great precaution was practised during the setting up of
weather stations. ZRach Greenland expedition set sall from Norway
in the early fall with a U/B escort as far as the ice boundary,
in order to reach & loeation "as far north as possible," and become
frozen in soon a.ﬂemr&. thareby preventing, or at least delaying,
discovery by patrol vessels, planes, or sledge patrols. Omce
established, a station was considered safe for the winter, although
its loeation could be detected through bearings on transmissions
or through intercented messages concerning the station on German
Naval Xootwijk Circuit. The importance attached to maintaining
stetione in Oreenland was evidenced by the decision to send the
"Goldschmied” expedition, originally destined for Frans Josef Lend,
to Greenland as "REdelweiss II,* .onn month after the eapture of
"Edelweiss I" by the USGGC.RORTEIMTD. For deteils of each expecition,
see chart following section (c). A large smount of the information
wes made available by P/W's and captured documents,

) Jan Mayen H/F D/F Station.

In September 1943, the US Army declded to discontinue its
eerial recomnaissance of Northeast Greenland dus to ®"its doubtful

value and winter storss." At that time there were indications that
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the Germans had established another weather station on the east

coast of Greenland ("Bassgeiger”) despite the destruction of the
previous station in May - June 19U3. As & high frequeancy ysdio direc-
tion finder station was the best means of detecting ensxmy activity

in the Arctic, such a station was set up on Jan Mayen Island

(71.01 ¥ - 08.25.30 ¥) by agreement with the Norveglans; it ves
commissioned 27 Novesdber 1943 and operated by the US Cosst Ouard.
During the following month and a half, the equipment was checked

and tested by taking bearings on kmown stations in the Arctic area.
In October 1943, GCCS had advised by dispatch of the call signs

used by the Oreenland station and its ship and also of the frequenciers
on which the German Arctic Het Circuit transmitted. This information
enabled the station to operate immediately after the equipment was
put into working order and saved time which might otherwise have

been wasted searching for the stations,

On 18 January 19%%, Jan Mayen picked up, for the first time,
transmissions from “"Bassgeiger,” "COBURG," and 'Control at Tromsoe,
Forway, and took bearings on them, thus detemining the lacation
of the Greenland station and its expeditionary ship. Upon receipt
ef this data, alr reconnaissance was planned and sledge pat;rols vere
informed of the station's existence. After several attempts were
made to reach the station by land, 2 J-man sledge patrol finslly
attacked it 22 April 1944, Although the attack itself was not
suceessful, it led to the eventual onmtim.: of the station in
June 1944, |

Yo German weather station operated on Greenland after
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"Bassgeiger” 2s both *2dslveiss® expeditions were captured defore

the stations were completed, but Jan Mayen kept track of "Haudegen's"

transmiseiors from Spitsbergen.

Although traffic passed on the "Love” circuit (the eircuit

used by all Arctic weather stations) was intercepted by the Jan
Mayen H/F D/¥ station, decryption was dependent upon repetition
of the messages on the Kootwijk Circuit (Circuit “C") in enigme
because of the expeditions! use of cne-time pads. In additioen,
Op-20=-G was dependent upon the British for complets coverage of
Circuit C due to the inability of American stations to pick wp
all transmissions on Kootwijk frequencie:. In the case of
"Bassgelger,” from November 1943 until March 19Lh Admirelty
advised by dispatch of all dsvelopments regarding the station
and 1ts ship 28 they were revorted to headquarters in Forwvay on
Circuit C. Information which was not signaled was forwarded in

British ZIP's,

¢) Other Arctic.Meteorclogical Stations,

Yhile attempts were being made by the Germans to estadlish

meteorological stations om Creenland, other stations were reporting

meteorological conditions on Spitzdergen and Franz Josef Land.

Spitzbergen: "Nussbeum® - 19142::3 (captured by British)

*xreunzritter®- 1943
of 1llness)
*Handegen* - 19hL-U5

Franz Josef
Landt "Schatzgraeber® - 1943kl

(men returned because
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From captured documents, it was revealed that at the
tine of the sailing of the "Fdslweiss I" expedition for Greenland
in August 1944, plans were also underwey to send "Hmdegen' and
'Goldsehmied® expeditions to Spitsbergen and Franz Josef Land,
respectively. However, with the capture of "Rdslwelss I" the
'‘Goldschmied" party became "EZdelveiss II" thereby apparently eliminating
the possibility of any meteorological operations on Fraas Josef Land
in the near future. This impression wes confirmed when Bueclier
(U=387) was ordered on 10 October to proceed to Alexandrsland,
the southwestern portion of Fran: Josef Land, to take off the two
weather transmitters which hed been left there for the use of
future expeditions,

"Hsudegen" transmissions were not heard by Jan Meyen
until the end of November 19tl, and bearings indicated that the
station was located on northwest Spitzbergen rether them on Sorth
Tast Land, the northeastern island of the group, as previously
planned. Presumably the change in the location of the station
came 2s a result of the fallure of both "Edslweists” expeditions
to Greenland, =ince advance weather informetion from the western
Arctic wes mach more valuasble then that from the esstern Arctic.
Thie station contimmed to operate until the end of the war.

GCCS was immediately informed by dispatch of Jan Kayen's
findings.
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