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1, Ordnance Pamphlet 1673A providea basic info muetion n
each type of Germen sea mine used or in @ .eilou ut durin, ¥World r
II. It 1s not an exhaustive ar-" ‘s o’ these mi 38, but 1 overa !
survey of the German discovi ies, e. er :'nces and chievent ts.

2. The ¢ ly attem e ° _Compi. exis%t’ £ iniuormation on
Ge— 1 min 3 ‘uto p 'lished f m were in U. = _ snd OP 898, botk of
v 1ch were lin “ed i scope. P 13230 was intended solely for mine
d 3poeel ¢ fire~ an. OP 897 w. ' an identification manusl for zen-
et vice pr somnes 1 ° _uolication includes some of the info wation
fr 1 each /f these previous pamphlets, Other inf~~mation has | en
tal n fro letter and technical reports vrevar . by . ~ ¥aval T shnicel
Mis_.on in Purope, intelligence rem~r-’ “~rws ded by t. Comman:i r,
laval Forces in Europe and Comman :r, Nav . 1 rces iJort Africen ‘aters,
and field intelligence 1 vorte fr¢ mine .80 al offic re aseisr 4
to Mobile Exploe’ e Inve ‘igation ** _umber 2 and ', Thecse revorts
are lie* in t¢¥  'bliog saphy.

3, T » 4~ -mat o>n relati gz to several of the mine items
describ 1 herel 8 in. wp. _ ior onme or more of the following rea: ns:

t. No specimens were found,

b. No documents relatinz +- ‘are vallable

¢. Reliable information ould nt b obtained hrough
interrogati .

d, Spe ."ens he = not a8 ' _cen an: 7zed P the
cog i» nt te. nical ac vities,

4, This p1 14~  ~n . RESTTICL.D and shall be safeguaried
in accordance with t] | secur. v __.visions of U, S, Navy Regulstions,
1920, Article '6,
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Chapter 1

HISTORY

Beglnning in the early 1G20's, the German
Nevy develcped en extensive marine mine
rezearch progrers, ané by the outbreak of
World War I]1 possessed & number of revalu-
tiopery types reedy for mess production,

These lncludsc seven contect mines, eight
influence mine cases, end three megns”

21ts.  Among them were ground end moc @
mines sultable for leying = aircraft, urfece
vessels, and submevrines,

Ths ~ &n Ne d elre: y perfectec
hi efficient :on -t min during th
+1rst yorla Wer, sut . ‘ied . untermeasur s
seris ly-1imite  thet: ffec veness C .se-
guent.  , in 1827 Lc@l be; n . wines

operat g on nol contact | ‘nc _..es, and
was f1. t direc d toward une development
of & ma netic u t.

FAGRETIC UNITE

Megnetic unites of either the irduction
or the needle type were feesible; ut, since
Germany was not self-su” ‘cient 41 the copper
and nickel essertlal to L ‘uction its, work
centered ur- .- need]l w %, Thd first
needle  _. E-Bik, wa:r com, =ted 1 1625,
and In subs: uent year: it we impr. =d end

adepted to g wund and 1 or- £a. By 1426
the ¥ 1 Sunix lar), ¥ ° ,unipoll ', M3
(bipolar) mag tic uni  wvere re. _ for
operational w

During the r, the Javy continued re-

search for imp. vements to the M 2, and M 3,
end for methods to keep ahead of Allied
countermeasures. This resulted, before the
end of the war, in the M 4(unipolar) anc

M 5(bipolar). The M 4 was an irorovemen

of the M ? type, designed for in eitt -
moored or ground mir- n comt 1 ‘on wit
sther units. ° _ .sessed a1 xin > sens:
tivity of 2.5 wg., nd contai; d s vice
which reset the un: asutomasti 11v -~ = 1t
was actuated or dis rbed, T o, « mal
improved M 1 deeign: for use .n grounc in .
in combination with  her un! s, was abaudoned
in favor of the more satisfac >ry M 4. The
latter was used opera 'onally; the M 5 was
not.

Raw material shortages prevented large-
scale German production of induction-type
units. A limited research program failed to
develop substitutes for copper wvindings and
nickel rods. Aluminum windings on high
permeabllity steel rods were tried; but,
despite the use of up to eight rods in &
single mine case, the loss in sensitivity
vas too great.

‘soni~ - -~ustic .roject wi

Lttempts were glsc
fied induction units
with other units. The
in = 4 position i
tr .ed sme. &amounts O: :OpPper &l
cevelop the L 102 and T4 10% ¢ hinatisn

duction un. s. Relthe one of | :se wes
€d opereti: 1lly.

Lo -ant with the development of meg-
netic mine units, the German Nevy pressec =0
intensive COUNLErmMEASUr'E Program Gos’-r <
defencd itselfl agelnst the megnet”’ 'nes
which 2t thought the British ad cevel H=
Ail Germen warships were deg. ssed by
anc the Merr*--* Marine by 1¢ .

LCOUSTIT UNITS

Ye ormpens assw § erroneot -y that
Bri'lsh, whe had la:- the first cegnet? 3
wo 4 he = develope sweep 1g teeaniqus

.v8blis. 1 degeus’ ag proosdures to coun
it. Conse .=nt? in 193&, wher the cagn

I_DRE DProgrem =o- well advanced, they cocmerced
research upon acoustic mine firing mechenfsrs.

Because of the unexpected Initie” su _.s:
of magnetlic mines, ecoustic researc continu:
at a low pece untll the British inal ursted
effective counter: = in the spr g of
1640. The Gerr . Navy o May assign &
highest 1 ‘ority

-« 5. ) F!l pa. By Ser mber DIr. . rme
ad devel ed e A 1 unit eacdy for ¢ ra-

onal us 1 reafter, h made stead im-

. ovemer in .
& _-al unit.

and souf . otht types of

"he A 3 acoustic unit for use with the EMF
an SMA moored influence mines proved unsstis-
fec >ry. In one test, 100 of these units,
Jitted in EMF cases, were laid in the Kattegat,
and almost ell pf them simultaneously proma-
tured. Dr. Firma sought to remedy the de-
fects of the A 3 in the A 7, which was in its
finel tedt stages when World War II ended.

Other research developed the AT subsonic
units (alsc known &s AA units) and the AE
supersonic units. The AT units were used
operationally from 1942 to the close of the
wvar, but the AE units did not progress beyond
the advanced development stage. The AE, which
functions satisfactorily in greater depths
than other acoustic types, was intended for
use in moored mines to be leid in the rela-
tively deep water off the American coest.

RESTRICTED 1
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Other acoustic units embodying devices de-
signed the A 4, AA 4 and Seismik. The first
two differed from the A 1 principslly in that
the A U4 depended on the rate of the change of
the sound level and the AA 4 depended on the
directional characterlistics of the sound.

The Seismik(Sismograph Microphone) consisted
of a simple electrical circult utilizing &
carbon-button microphone mounted within &
modified L 1 pressure unit and intended to
respond at the subsonic levels of 5-8 cps.
The ecircuilt was Intended for -use in combina-
tion with other mechanisms such as the M 4,
Alb, apnd D 2.

RESEARCE AFTER 1941

By 1941, British countermeasures against
magnetic and acoustic mines were so effective
that the Germens began & new research program
to develop units using new firing principles,
combined units, and auxiliary devices r=o7-~u-
lated to hinder or defeat Britisk ring
methods.

PREESURE UNITS

™ =z firs .« fective as realizec .y 1043,
_.: the pr ssv ° firily mechanism 1 and
101 were omp: ed an readied fo. opera-
‘onal use, Thes vere 3ed with tk M1
d A104 40 . Amm e r- wed units
1 1 and A’ 104. Su ceq -y, the D 2 and
I (02, des ned to pr .ide against actuation
by 1earby plosions, were developed for use
in he san. combinstion &s their prototypes.

A series of uncombined pressure unit
the D 103, D 113, D 123, andéd I 133, wer: ie-
signed for rivers or other 1 'atively sm th
‘waters., Only the D 103 was ed operatic 3llw
the others were st . under ¢ ’elopment a
end of + ar.

A g erel rule rohi *ing € employme;
of mine for whicl no ~- ‘ermt¢ 3ures e~ist 1
prevent pressur its from bein ~av0yed
until a1 °r the A led Inve »n _. France in
1244, T  milits - situation by then was so
grave th: the G¢ pans even laid early de-
fective t es with natural rubber bags,which
allowed thLe air to escape in as little as
three weeks after the unit was underwater.
This flaw, discovered only a short t+1ime be-
fore the invasion, wvas remedied by 1bstitu-
tion of leakproof synthet ' rubber gs.

EXPERIMERTAT ~—  _

An over-sl plan to e mine ‘1 ph ical
laws that migl be appli | * ‘uent  mine
units led the rmans tc _,uertak var g
degrees of expt 'mentat] 1 with th f“o.lowing
types of units: optical, :zosmic ray, infra
red, UEP(Elektr. =n Effa,b;, gravitation,

and Wellensonde( ve probe).

OEtical. The Nsvy devised a number of ex-
per ntal optical units. Those designed for
use in the open sea presented serious Adifrfi-
culties, and none wvas perfected before the end
of the war. However, a river unit used opera-
tionally in the latter stages of the war
agaeinst river bridges, achieved some success.
All these units utilized photoelectric cells

Bo arranged that decreases in light of pre-
scribed intensity and rate would actuste the
unit.

Cosmic Ray. Preliminary development was
begun upon & cosmic ray unit that would
operate on the increase of the underwvater
cosmic ray level caused by the passage of
8 ship. The earliest experiments were con-
ducted with twentjfour standard Geiger-Muller
counter tubes cast into the explosive of an
IMB mine cese. Difficulties in obteining &
satisfactorily high potentisl supply ancé in
reguleting this potentiel slowed the project
to such an extent thet it was st1]1 in 1ittle
more than the "idea stage" _.:€ wer's
termination.

Infre Red. A. hough th Germans made in-
~*Sv Into the po 'ible apr 'cation of the
wauc.  ter action f infra . d rays, no in-
format n on the p gress i1 his field was
obtaine by U.S.Na 1 invest ators, and,
to date, 10 report: 1ave beer -eceived from
British urces.

Undr sater _.ectricel Fotential (Elektroden
EffekE]. T € course ol Wor ar T3
v--wan Nevy discovered thet the pessage of &
ship creetecd an electrical current ! he weter
which could be detected by enr -sectrodes
placed on the sea bottor L.y  rmec this
phenomenon the "Electro n Effekt and souyght
to develop a mine unit \ it would nverate on

this - le. Progres was slow a&and st
the _.ose o1 “e war the 1vestiga on was
st’ A in the | =liminsry ages.

revitaetion., Thne Asken Werke, _crlin,
at 7upted to c1 ite & mine :chenism thet
vou vork on princ le similer to that of
the . ''ania 7 .vity Balance. The Werke made
certei. .lations in conjunction with the
Geophysical Institute of Potsdem, but the
idea made relatively insignificant progr-

Wellensonde (Wave Probe)., 1T * German:
sought to utllize the distorti  which p sing
vessels would -~““=~t upon high -equency lter-
nating curr .- e. “ting from . wmine cas in
order to f .e & uniu The princ »le was . =i-

o th U.S5.FRavy't ‘lectrical ‘'dscontin ty

Disc wir .or, but th German &p) ‘caticn
neve) prc -essed beyor the exper ental
star

COMBIRED UNIT.

To thwart BEritish countermeasures and give
greater 1life and sensitivity to units, the
German Navy developed a series consisting of
a combination of two or more firing mechanisms,
aach of which operated on & different principle.
The earliest of these, the MA 1, built in 1041,
combined the M 1 magnetic and A 1 acoustic
units, Improved versions known as the MAi 1la,
MA 2 and MA 3 followed. The Luftwaffe made a
similar combination, the MA 101, with imrpove-
‘ments designated MA 102 and MA 105.

In 1942 the pressure-magnetic DM 1 went
into production; the following yesar, the
pressure-acoustical AL 104. These early pres-
sure combinations were followed by the DA 102
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pressure-acoustical series of seven difierent
units. Of these, only the DA 102 was used
operationally.

Another important series of combined units,
the double acoustics, utilized a sonic scoustic
system for triggering the subsonic or super-
sonic systems. These units were knowvn as the
AT 1, AT 2, AT 3 and AA 106(All subsonic) and
the AF 1 and AE 101(both supersonic).

By May 1945, three-unit combinations were
reaching the operationsl stage. They con-
sisted of the MDA 106(Magnetic-pressure-
acoustic), JDA 105(induction-pressure-acoustic
end the AMI' 1 and 2(acoustic-magnetic-subsonic),
Two miscellaneous combined units which never
reached an operational stage were the DS 1
(pressure-seismik) and the JD 102(induction-
pressure),

AUXILIARY DEVICES

Arming Clocks. As & necessary acc sory to
the TS uence mine »aits, the ( °man
Navy designed a six-day a ung clock, he
UES I. The prir - purpos. of the armi -
clock w2~ to al & 1influer  mines of &
gr- .ype to et e secu. 1y in the 1 :tom
-1 " to arming S¢ ondgri -, it was u 2@

to . nder swee: ng o, -atio. The rany of
the l‘ock was - - alf ‘our *+°  ix uays,
and € settin  were a ays vil® maximum

peric consist it with t. miititary objective.
Vario improv nents were made both prior to
and 81 ‘ng the 2ourse of the war, but basic
operat n was never aAltered,

Lete 1in the war the German Navy introduc

8 new type of arming clock, the £ III. Thi
clock could be set from five to o hundred
days, and could be uti ‘ed eith for arming
or for disar=’ . A r m ar 360- 1y clock,
also ¥m- -= the ZE | I, s und. develop-
ment _. th  cluse of © e w The >nly other

delaylng 8. ing clock ised + an ghty-ho'r
type employ ! with th = _.uu +mine +-

mit proper lentatic of the ( e | _ur to
arming.

Period Del , Mechanisms. Another important
seriés of clockwork mechanisms used in German
mines were the Period Delay Mechanisms ZK 1,
ZK II and ZK Ila through ZK IIf. The t ~ha.
nisms were so designed that fr-m one to
elghty-five actuations withir y =scribec
time periods were = sary t i1 +e the ne.
The first of *° -chanisms, RKic vosse: =34
& span of on.y si actuation was ntend
to defeat the pra. 1ce of ha npg - weey s
safeguard outgoing 'essels b preceding thels
passage from port. The last 1odel, th
ZK IIf, which could e set v to eighty-five,
vas designed to mek. sleerar » sweeping ex-
tremely burdensome,

Sterilizers, The third large group of
clockwork mechanisms consisted of seven dif-
ferent types of sterilizers, with maximum
time periods as follows: ZF (80 days), ZF 1
(80 days), zr 11 (6 days), 7E III (200 days),
ZE TI1 (2€C days), ZE IV (45 days) and ZE IVa
(€0 days). 1In addition, a 200-day electro-
1ytic cadmium cell sterilizer was developed.

All the sterilizers were used in verious Ger.
man mines to limit the life of minefields in
accordance with tactical requirements. They
vere widely used to permit the replenishment
of E-boat laid minefields off the English
coast.

Pausenuhr. Several clockwork mechan?isms
served speclal purposes. The most important
vas an 16-day clock, the Pausenuhr, which
armed and disarmeé a mine once in every zi
hours.™ The German Navy developed this clock
after it observed that the British normelly
made morning sweeps after minelaying sortles
and allowed traffic to resume by m*dday.

Twelve-Hour EW. Apotl. -1k, the twelve-
hour EW, was used w. 1 the M > it in moores
influence mines. Th EW teste the rine ecir-
cui* © = a8 period of 3 to twe. = hours after
1 .ng, . 3 scuttled € mine & the end of

1€ wet pe od If it )} wted im Jperly or
/as otherw. : disturbe

Prevent-! ripping Me &anisms. To protect
nfluence mw es IT 1 cap.Ore, Lthe Germans de-
sed & ve' ety of mechanisms commonly re-
fv -4+ _.s "booby-traps" or "Frevent- Strip-
Ping ...cnanisms." They consisted of speclsl-
1y designed bombt fuzes to explode eire-
mines that fell on shore, photo«> ¢ cells
which fired the mine if it - =re ~xpo. 4 to
light by the removal of the 'nit dome sea
cells to explode the mine :. the unit sas
ExXpnsed t "re, a varie - of anti
withdre 1 and & {-removsel . vices, 8. &
mit t fire the i 2e if 1t w ¢ moved 1to
\11lc  water or 1 dvertentl, 1aid in del
f. ts. These devi s were use widely 1. the
early ases of th' war, Howe r, after
Jera. \ccidents ,volv. : the loss of Ger-
wan min. - persor .1, they fell into dsfevor.
During the - part of the war they were
used infrequently.

Raumschutz. When the Germens acouir pel
plete ormation on Allied magnet - sweepir
Procedure through the capture of a YMS off
Leros, they undert--'- development ¢ Raumschi
(area protectic: v « -at the LlL. De sweep
These units, f - use wii the M 1, » 1 and

Mr 1es,

Te to be ¢ ignated M r, MA 1L
e MA D

1€y wére in roduction 1 134%,
Raums utz 1385 a rubbe: cover-1 cat.e 165

et ©  _ength 1th one 7 pper e.cctrode se-

< To the en. =4 =~ aer mounted on, but

1 sulated from, tu. _.ue case. In operation,
t sea curren{ produced by an LL-type sweep
vt picked up by the electrodes and, through
& ..nsitive relay, the mine was rendered
passive for the duration of the sea current
Plus a predetermined period. According to
reports, the Germans attempted to fit Raumschutz
to aircraft-laid mines using the MA 105 unit.
Hovever, considering the nature of the device,
probably the inherent mechanical difficulties
vere insurmountable.

NAVAL MINE CASES

By May 1945, the German Navy and the
Luftwaffe had either lald or undertaken the
development of an imposing array of S6
different types of naval mine cases. This
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total does not take into consideration cap-
tured foreign mines which the Germans used.
The mines fall inte two separate groups --

contact and influence.

Contact Mines. The Germans started World
War 1T with seven different types of moored
contact mines: the EMA, EMB, EMC, EMD, FMB,
FMC, and UMA. The EMA and EMB, identical
except for the weight of charge, were World
War I mines designed for laying by submarines.
A limited gquantity were laid during World War
II out of stocks remaining on hand. The
Japanese JA mine, used operationally in the
Pacific after 1951, was a copy of the EMA,

The German Navy developed the remaining
five types between 1923 and 1939. It placed
especisl emphasis upon the EMC, which was
the most widely used and the most adaptable.
During the course of the war, the Navy made
ma jor changes in chain moorings; adden
floated snag lines, mounted antenn _.u me-
chanical cutters on the mooring ca. =; and
in other ways improved 1ese types  remedy
defects or com“orm with hanging mi. tarv
requirements.

In sdditic , & umber f pew conte: - mines

w ¢ developr . T. UMEB, larger UM was
de ‘gned; an .ir-~- -lei.  moore” cc _.lact
mi , the BM ¥Es introduced ..~ EMS seriles

of ~ifting, lecoy, cc ac_. mines were readied
for peratic il use; the OMA series of mosreds
sur: ze-cont :t mines and the EMG shallow- -
wates constant-depth assembly appeered. This
group of moored contact mines was fortified

by the development of a ground contsct mi

made of concrete and known as ¥MA. With © is
mine arsenal, the Germens had series of
diversified Naval m! s adeque for compo: e

& contect min~field woulé et the re-
guireme-: - any.g! en &actice need,.

Conta -Influenc Mine. Twc nteresting
contect-1. e develo irr’ YE W ertal-
during th war. Th ..rst ¢ the .. the

design of o comb! ition con 2t-influence
mine cases the EMI ind EMU, These mines
vere Intenc 1 to o' rcome the following
shortcoming found in previous German moored
mines:

1. In deep water, hydrostatic pre- ure
sometlmes prevented arming bv counter ilancing
the pull of the mooring cal

2. In she™" -aTEr, ro’ h . as cau d
"excessive __umir and disar ng.
3. The use ol :xplosive - einers within
the mine reduced he damag radius . 1 s  _u

to render proper ‘ne orie¢ tation mo.. diffi-
cult.

4. The plummet-_,pe standard surface anchor
wvas not sultable for delayed-rising mines.

Since this development was assigned a low
priority it proceeded at & slow pace and was
never completed.

ANTI-ASCIC RESEARCH

The Germans began another development when

the relatively smell mine cdamege in the ‘nit'el
amphibious asssults et Anzic and Selernc in-
dicated that the Allles had perfected & method
of detecting moored mines by ASDIC. The U-Zzat
Command for some time had been seeking =n en-
swer to the problem through speciel peints

and coats of rubber. The Mine Commend tested
and rejected these. Very lete in the wer ‘t
hoped to eliminate rather than merely reduce
the response obtelncd from cases with & metel
core through design of an ell spongs-rutber
case with & minimum of rubber fittings.

CONCLUSION

When the Germans lsv- wNelr resesrch
for & megnetic mi~ w._., t ¥y simclteneously
undertook the devi >pment o & mine cese to
house it. The ear est of { 3sc ceses were

ané FMB gro nd mines both of which

wvere he  spherical 1 shape, " all-elur?
construc on, and d: “igned fz laying by
surface v ssels. Tr hemisphe lcel design
was to ir re proper rienteti_. of the mEg-
netic unl efter pler '‘ng. When sxperimenta-
tion shor 1 tha the case tended to sleé -n
leying specially ‘designed floet wes acdded

aine, The purpose of the floet was
similar to thet of & drogue, i.e. to s)aw
the descent of the mine ip wveter »-° pre-
vent sledding anc tumtling.

During the war, addit. 1el mine of the
RM serles -=re develcped. This se1 :s con-

siste” . =. ~ce-leid gr ndé mines hieh
coul ope utily ¢ = influ ice end’/: con-
tro ed rmines. 'hese were he RMI, T, &ng

»
RME The RMD could be fitt 4 with ar of the
rar us firing v (ts; the R.  wes for use ‘rn
rive s with an !} | uni* anc che FME wes &
wood:  -box see  ne of -imple design which
also 1. =ed = 4 1 unit. This EMH was ‘n-
tencded 1.. _ucel fabricstion, so thet over-
texed transportation fecilitles could be
partielly relieved from carrying bulkr
heavy mine cases over long distence

After completing the RMA ené VB, the
Germens sough* rlolit the poieontiel

value of in® _.ence .. ss thet cot < be laic
bv ~4rcraf’ Accordi. 1y, they ¢ 'eloped
-« , rach e mines IM and IMS, hese-

were , oun mines, cyl. dricel in ape
and of 111 luminum cor truction. hey
wvere .ed \ "y widely ring e wer, with
_wiactor, -esults cept for one important
ractor: the n .ying speeds and alti-
tudes were too lLow. This led the Luftwaffe
to push the perfection of a high-altitud-,
igh-speed mine that would provide greater
safety for the laying aircreft. The answer
found wes the Bomb-Mine 1000, which 1s dis-
cussed in later peragraphs.

The IMA and IMB received several in-
teresting wartime modifications.. When
British sirpowver and antiaircreft fire
made aircraft mining extremely hezardous,
the mines were changed so that they could
be laid by E-Boats, and redesignated IMA/S
and IMB/S. They differed from the eir typss
only in the type of tail used and the elimine-
tion of the bomb fuze. A further innovation
in all these mines was the substitution of
pressed paper(Prestoff) for aluminum in ths
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febricatlion of the mine case, in order to
reduce the high cost and to forestall any
future eluminum shortage., It was difficult

to keep these types, the IMA/F apd IMB/F,
watertight, but, as they were found stored

&t operationel eirfields in Frence end Belgium,
they were in use or ready for use.

The IMA anc IME mines presented ar addl-
tional problem. Since they were of the ground
influence type they could not be employed in
depths of up to 1,000 feet. Later a modified
IMF, the IMF/5 was introduced for laying by
E-Roats.

The Luftwafie, being unsatisfied with the

LM mines because they necessitated low-alti-
tude drops at low speeds, pushecd the develop-
ment of their cylindrical, menganese steel
bomb-mines, the BM 1000 series. By 1945 they
had developed mines that they could drop from
heights of up to 21,000 feet at speeds of ove-
400 m.p.h. This was achieved by thes = 1
break-away flat noses, smell parachut , and
other eccessories. Of th' teen diffe. At
types of bomb-mines, five :re used op -a-
tionelly. One, = BEM 100 , was & mo. -~
mine 1pt-ded tc & "ain the 3ame result

£ gt lMr. Howeve this ne proved |-

~u. feetory éu ng ¢ oprin; tests and v s
aben ned in 16 .

Tc round out .nelr in ven ~.0f progrem,
the G. nans de) loped & v. lety of groundé end
moorec¢ ypes © leying from submarines. The
earlle. were __o0se which could be laid from
submeri torpedo tubes, the TMA (moored) and
the TME (ground). In 1G3% the TMC, a large:
verslon of the TMz, was developed to meet
fleld reguests for & submsrine-1 d mine witl
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8 heavy charge. TMC houseé over 2,000 1b. of \
hexanite.

When these mines had been completed, the
development of & mine torpedo (MTA) was un-
dertaken. This project was successfully com-
pPleted by 194Z, and mines of this type wers
used operetionally during the wer, The m'n:
wes intended for use in harbors, to be laid
by being fired from submerines standing off
shore. The advantages were that it reducee
the risk of detection by harbor defenses snc
permitted safe replenishment 57 ficlds elresd;
l1sid.

The other serie: of subme- -alC xmines
vere ell of the moored t, : leying fror the
vertical shafts of s cilel min &ying submerines.
The first of this ser :s was ti  SMA, which was
lai~ " the Americas n flelds ff Helifax end

P oama 1.0 J42-16k3, 11943 & lock was added
o the SMA achor to o ain & de ¥y of up te
0 days in peration « mines & anchor. This
odified as: nbiy wes ¢ led the IC. The de-
elopment of in additiol 1 type of SM mine, the
B, wvas unr rtake prics to the war but never
} ‘gressed :yond .ne preliminary design stage
be se the low priority assigned to the pro-
Jeet. inis mine was intended for use in deptks
of up to $,000 feet, especially off th- ricer
coests,

Simultaneously with the velopmen of the
TM mine series., the German } ry perfe( :¢ e

moored ir” case for surface laying, the
EIMF. T s essem. - was desig 3 for u. in
‘=pths f up to & “~oximstely ,600 fee =oc
v 0s%e to the max ur of sbor 122 fee “‘or
t} gr nd influent mines; it es used x-

tr 3lv vy during t! war.
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Chapter P

’
THE GERMAR MINE NRGANIZATION

The earliest German establishment charged
with the technical development and the testing
of Sea Mines was the Navy's Mine and Mine-
pveeping Group (SVK: Sperrversuchskommando)
which fitted into the over-all German Mining
Program as shown in Figure 1. 1In 1538, the
Luftvwaffe had decided that the IM-type para-
chute mines developed by SVK would not meet
future tactical reguirements and contrar*--

. with the private firm of A.E.G. for wc-
velopment of a bomb-mine. However, S5VK re-
mained in complete cont->1 of mine velop-
ment until 1941, when t Luftwaffe reated

& separate an ‘ndependt . organizat - _«D
as th~ Test £ 1 on (E-S 1lle: Eprobi sstelle)
T - puUrpc 2 ushiy the develc ent

< the bomb-r ne. The E telle was « tab-

1. hed withiy the 1 ‘twaf. ., as shown

Fi ire 2.), ngdG43 . SVK Was ah of fur-
th:  respons .iitles ‘'th sormation of
an depende ., Navy te. _ng establishment

kno as the 'rials Group (SEK: Sperrwaffener-
prot gskomr _.ado).

FUNCTIONS OF MINE AND MINE-SWEFPING GROUP' K}

Until 1941, SVK was cnargec iith the de
velopment of all Germen Naval nes,includ: =z
aircraft types. The ccificetl sns and re-
guirements ~ the p n. were 1 4 down by
the - -+ Staff, ¢ tex -~onsuli Sion with
SVl It during t} pro ess o the work,
it was fi nd that o gina® *quii uwents rruld
not be me the spe 7 _li0 o we pis ~ed
sccording. . In ad .tion, S\ fui _aned
first drai 3 of ins ‘uctional and operational
pamphlets, s requi :d by Mine Inspection 51
(Sperrwvafrfe 'nspeki.on), and made manufac-
turing draw _.gs of the mines and mine com-
ponents for contracting firms.

PERSORNEL OF MINE AND MINE-SWEEPING G WUP(SVK)

The Personnel of SVK was . 3er the ‘per-
vision of Kdr,Ke-' _ur See 31 ‘esfeld, and
vere divid-- » two depar nen (1) A ‘&l
and (2) Tecnnie The Nav 1 De, ~tmen wvas
assigned approx: \tely 500 e&ve® 'sonrn
vho vere allooat , as nee , amon_ the
Department's four sections (1) Mine. {29
Influence Sveeps, 3) Dept Charges, etc.,
(4) sweeps, and a lotills ronsisting of
about 200 vessels nging in size and purpose
from steamships to motor boats, The Technical
Department consisted of about 450 personnel,
about 60 of whom were in the sclentific and
design division, vhich vas divided as follows:

1) Mines, general mechanical, (2) Sweeps,
Influence devices and physical fields,
4) Depth charges and aircraft mine cases.

The draftiug rooms and shops were allocated
50 and 300 personnel respectively, the re-
maining personnel being administrative and

clerical. Some Technical personnel held
special Naval rank, while otherc emaineg

in a civilian status. In - -ce, the
sclentific, technicel, - ¢ 31gn work wes
handled by the Tec. 1cal Dep.  tment and the
Marine experience & ‘ed by t& Naval Department.

wlld. S OF MINE 4 ) MINE-Sh PING GROUF(=VE )

The pr. cipal buil ngs comp 'sing the SVF
installati . at Klel re as fo ows:

1. Mair .sbor- ory .ad administration
‘ullding. .nclud.up & large ving for drafting,
les 4 reproductions,

2. Mein shop bullédinge in the forr -
cuadrengle with the megnetic lak- I
wWodC construction) in the -ent . of h
rangle.

(&
ou

1
3

=

™

Z. Mi- ol bullding 14 barrac s,
b, ‘oreign M: Museum bi \ding.

5 Assembly an storage b éing be: _de

e cocks,

&. nk bulle g similer to thet of KoL,
Navy Ye. Weshdngton, D.C.

7. Miscelléneous service buildings.

The major testing equipment a' 'le_.e t
SVK was as fsllows:

1. Physical ta mechines of he type
normally four in meta. 1rgical le. ratories

. [TeEssure tanks of rious sizc¢ ; in-
cluding ypt large enouy toaccomm. =te mine
cases,

. Several horates  ships, suitable for

esting mines o. .<a bottom.
4. Flectrical eand acoustical laboratory
1 3truments.

5. Crop testing equipment and shock testing
gun,

Slnce SVK preferred to make field measure-
ments of mine units on the see bottom, they
made no attempt to perfect large acoustical
tanks or simulation equipment for testing
magnetic units

TRIALS GROUP(SEK:SPEHRHAFTENFRPROBUNGSKOMMAHDU)

In the Fall of 1043, the SFK was established
under the command of & Fgt. Ept. Broeckelmann
for the purpose of testing minec uaterial for
serviccablility from the scaman's point of view,
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This command was bated at Ralungborg, Dcnmark The vesstls assigned Lo tlir sectlion w-rr
and consisted of a flotilla of mine layers, es follows:
mine awveepers and work boats. Approximately
T00 officers and ratings comprised the staf!f. 1. One ship of abcut {70 tons, the "Gries”
Departments were set up for each type of mine
and gear, such as controlled mines, moorec 2. Onec ship of uncer £C0 tons, the "iores ™
mines, ground mines, mechanical minc-sweeping
gear, etc, An sircraft mine section, headed Z. Two motor boats.
by an Air Force officer, wes created; but,
on eccount of the shortage of planes, fuel 4. Two crash boets.
and personnel, 1little aircraflt testing vas
carried out, the task being left to the 5. One mecium-sized work boet wiih mine
Luftwaflfe. end ceble hancéling gebr.
Apparently, there was no set pattern for COORLCINATION EFTW=IN T¥: hevs?
Leaustic or magnetic trials of mines. Target SWEEFING GRECUF({IVI) ARNL L7 ArF.
ships provided the sctuation under the supel- (z-STELLIE ).
vision of & specialist officer, who had femil-
1erized himself with the unit being tested by 2= “=sult of the terservice rivalry, ths
working together with SVK. Tests were designed coorcilnev. on between 40 two mine development
to slmulate field condltions as closely as r o oups,as w 1 os betwe a the var ous technl-
possible. ens of SV} wes spont Ly thi: method
cparate ini rmztion of « aich orgal el
Triuzls Croup (SFK) repor-ted the tri ) re- iormally po licd anc t-coinical diffle
sults to Mine Inspection ( 7) and made ts scussed. &N Yeouestes, the facill c

owr Yecooumencat! os; If th item was g, e S ' were mB. cvailicle to E-Stelle, faor
+1l, S} ¢ 1€ advi > discontln _.ce. whe ver . poses desired.
publl ti s prep €d by SVE ¢ 3
Jeniiing the ltem under test were checke Zince the - It''s prl L rEgponsihiad ¢
©: I " fronm &n Erat. nal v wpoint. lay in the test! £ it ceives
canulecturers, estanl tC P gener-
FUNZT O ONZ OF TE' L ZTATI.) (F- ) al rules for determining peceptal il
of materiel received. Thu ere & lot of
The Tunetlor af E-Ztcll<, Scetion I-T on¢ hundred S WES TECF twenty sprol-
(Mines was ma .1y the testing of sircreflt mene wWer  aelicete & ¢ teste
mines. Howevir, thi: group was alsc re- g0~ ormore werc U En = L
sronsible leo: the coordination of cCeveloprmen:® teenty Were sclected ané it
work beln;: cerrléc on by variosus osutsice ol ©. the second t were del otive o Y
LEencles gnd for some independent develapmint te =1 vas pe jeoted Under spe. el cf
work. (I-Stelle éifZered from SVI in thet r aces hi= method :oulé € Eluered
practlcelly &ll of the rmer's 1. ceerch, ¢ waS mo = or ler  strinppint, but I
cevelopmint. - creit 1 rork we. done by CESE TrEDO. of e LESLE weTs
outside .cies which con: sted me nly of Air Developmeun. (FLE), with exr
prive.. ma facturing lrm;s recommendations. In eddéltion,
checks on accepted materiel storsc
PZRZONRNZL O EST STATIGRE(==STEII: verious depots, in order te determi-c o

effect ol &ging.
The persc €1 of © telle wer under the

Immediate cor rol of Luftweflfe Captein Where develor ¥ was ilnvely 2, the
Litel. They nsiste. of 1z technical men, first step wes e prep. “tion of sp ifica-
avout 50 men . discherge miscelleneous tim- A regr rements by Teadquerte. with
mechenical and ordnance tasks ancd about . ass. &anc of Alr Tev: opment: M €S
GG men to handle the verious planes and 'FIE-T7) ¢ 31 T -t Station: ‘iipnes (E-T
boats assigned to the Zection. The 12 hercaft: & . nufecturer s selectec nd
technical personnel were bolstered by a ut 1e pro ot ez gnec., Mer ers ¢ E-T cechni-
50 independent sclentiste end . chnicilar alf wer:s signed provice lieison
under contract to **  rivate me factur g v th the firm. .. -cations requestec
irms associ-~’ Lo F-2telle, b firms were of minor importance, not affecting
tl  working properties of thr erticle to be made,
FACILITIFS OF TES. STATION (@ CJTEDT th  werec generally sallowec. If the firm re-
quested Important mocifications, because of
The buildings ¢ prising e E-Ste. € lack of suiteble manufacturing equipment, or
teblishment at Priv '1 were 3 follows: if it was uneble to carry out lmportant modif’ca-
tions found necessery when the article wes put
1. Hangar space | 3ed fo. offices and to use, then sieps were taken to provide the
.=:11 workshops). firm with the requisite equipment. Sometimes
2. Workshop and Laboratory buildings. there were difficultles which were in reality
due only to the policy of the firms in guestion.
3. Parachute handling building. In these cases, thc advice of outside manu-
facturing experts, not directly interested n
4. storage sheds. the matter, was requested before any decislons
were made. At other times, the firm taking up
5. Explosive storage sheds for fuzes, the manufacture of a particular part wvould re-
flares, and other miscellaneous small ex- guire some patent process of another firm.
Plosive charges. E-Stelle then arranged to borrow special engi-

7
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ORGANIZATION CHART - SVK

Navy High Command

(OKM: Oberkommandomarine )

Nine Commend

(8W: SperrwafTen: Adm. Bachenkohler)

I

Assistant for Mines, etc.

(SWa: Sperrvaffen: Konoter Admiral Muller)

I

Mine Inapection

(s1:
I

SpervaffenInspektion: Vice Admiral Michels)

Trials Group Naval Mine and Mine- Mine School Arsensls
[SEX: Sperrwaffen erpro- Sveeping Group
bungs kommando: Fgt. Kpt. ESVK: Sperrvers' .skomman
Broekelmann) Pt 2 “ee Br opesfeld)
% Techni 11
a{al Baudire .or vor Led ur
- 1 - Mines Flotilla - . -1 Cases
( . Linden) (Rodiger) Moore Ai?ea
Sehuiler
-2 =1 "1u ce Sve s - T -2 Sweeps
{ :mbr nt) (Behrens)
= 3 - Antd lewarine - T -3 Firing Units
{ u depth  arg (Hagemann)
avids)
- b - _.cchanical Sweeps - T -4 ca
(Gemein) A! :raft Mine.
(I rsten)
Iraftir Shors
PA-
.- uroups Fersonnel i
Adzinistra-
tion
Foreign Mines
Above o. snizati al detail: supplied by Fgt. Kpt. von Linden.
Figure 1 - SVR .ganizai n.
neers wr mester mechenlee famild th t further pr-cautlons w.r- teken. On the other
work, from the se nd firm .o ths ¢ t2a hend, the research end development instellszticn
of VK and E-Stelle, elthough perticulerly
THZ ZF:ZCT OF ALLI  BOMEI!  ON TIZ= MINF FEOGLAM vulnerebls to eir atteck, escepsd demege

Lcsice from the ¢ ation of transportetion
bottlenccks, the Allled bombing of Germeany
had nc «f{fect on the procduction, research,
development, or storege of Naval Mines., To
sefeguard production, the Germans dispersad
thelr contracts among various factories and
required that eriticel perts bc menufectured
by at leest two separete firme., This asrrenge-
ment proved entirely satisfmctery, and no

throughsut the war solely because the A1lies
Alr Forces chose tc neglect them, Similarl;
the mine depots, with th: excepilon of the
one et 1'Isle Adam, France, escaped demeze
throughout the war. The escapt of thess
latter activities was, at leest in pare,

cue to their locatlon within heavily wo-ded
erees &nc to thelr exctllent camouflage,
both of which combinesd tc' mak: detection
Trom the elr extrermely difficult.

5 RESTRICTEL
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CRCGANIZATION CHART - LUFTwilFE

(czL:

Airforce Eigh Command
Oberkomzando der Lultwaffle)
I
Cperations

Steffl

Cnliefl of Technical Air
Armament
(TL=: Technischen Luft FRustung)

Genersl ESterff

Alr Development
(FIE: FlugtwlickIung)

JCuremer

FLE-G =7 Other ~cticns
(Torpedoes) ‘tnes)
LF-) (K111 _ry Control locsted
at Hamburg)
Com ~nder of Test Stations
(L= T ¥or _.nder der trrrooungsttellen
4 -y Control located at Hamburg)
Travemunde Uther Test Stations
(i orobunestt lern)
E. -c
(M. =) ,.orpedoes)
Haliptmenn Eitel
Grourp 1 Grour 2 “roup
(St. Ing. Stieler) (Ert. 7 t . Doorman)
Ke: |}
Filpure 2 Luftwaffe canization,



Chapter =

CRITIQUE

Throughout & large part of the war, Ger-
many posseased a high degree of technical
advancement in the fi<ld of marine mines,
but never fully exploited it. A number of
factors prevented the German mines from
reaching their point of potential destruc-
tiveness against the Allies., At first the
Navy placed little importance upon them;
subsequent inter-service rivairies seriously
impaired their effectiveness; and, in **
latter stages ol the war, shortage ur-
teiled operations. In addition, m. :alcula-
tions at severel point: varred the ‘ogram.

At the beg . 1ng of 1 = war, the L3
Rauw phast: ns ané orpedoes, . sart
um & small ro. of sp. ialists, it ras
1 % interest | in nes, 'ven the sp ial-
1 & believe that* ‘le | nes, intell
g. tly used, -w b. nowe ™7 _pons,

th ' wvere ve ; likely b uwaiscredited
by njudicic s use. This liebility to
fecr ltous ' se and fall in the stock mey
weél have contributed to deprive mine
ceve.cpment of the consistent directirwn
end drive to be seen in German torpedou
cdevelcpment.

Mini suffered ¢ sistentl from its
ng

subordinate =+andln, Yo one . the Navy
held or- a8l co ru¢ over n dng; uo
or 1 e Mining C ma: vposse ed suffi-
cient di re and gra ) to | =sent ‘he case
for minli  with enc zh © bef e the
High Com 1d. As ¢ _sult, e ¢ wil

of mine w fere fa; ed to ri: abuve its
second-ra1 positi

The weai @83 of the Mining Command was
readily apparent in operations. The de-
centralization of control over operations
and operation policy contrasted mark~~1ly
with.the highly centralized control ' =
Mining Command held over m  vials. e
German Navy had nr pecial ' ilt, h, h-
speed minels-" .cssels. c AL ~ of
large-gua _.y lants. Al 1oug Schne
boats, submarii 3, destroy rs, ¢ 1iser:
and certain mer antmen wi * tted fo
minelaying, nom »f these .ssels \
ever avallable 1 suffici +t number
combination to m: t the s ‘'ategic re-
quirements of the 1ine gr_up.

Because mine priority was dispro-
portionately lowver than that of tor-
pedoes, too few submarines vere assigned
to minelaying in Americar waters, As a
result, there were no effective mine-
flelds in the western Atlantic to dis-
rupt coastwise shipping and convoys to Europe.

The field commanders persisted in laying
only those mines designed to sink merchant

tonnage, since such sinking made better
press-release material and created higher

morale than did the sinking ~* 11 mine-
sweeping vessels, Preo- vom the High
Command finelly re 1lt.u 4in change of

policy, but by the it was t late.

Th ‘reatest wea ess in t mining pro-
gram wa. ‘“he lack ol :ooperat. 1 between the
Ravy and e Luftwvaf , and on lesser scale
between t Favy and 1€ Army. The Luftwaffe
insisted © on its own ndependeuce, and the
Naval Min g Section . 35k1) had no juris-
diction r .r it: 1inelaying activities. The
‘avy me’ .ained thet every minelaying opera-

td -s & naval operation. Accordingly they
trie¢ to influence policy, although thev
could not exercise control; but e L this

they had 1ittle success.

After the collapse of . ance, vh the
Navy cams “- the view thal wn effeci 7€ sea .
blockr vl . land would ing her her
knee the Luf( ffe contii 2¢ to us« jombs,
the :sults of v ‘'ch were t gible an of
'rel  er propagan value., , viral Mu. =r

ec. red, "Goerl was inter ted in snowing
{itl  and the G man »-ople _ictures of
bombt and burn’ g Engl_sh cities, and wss
not cc. -nt v’ | the invisible end often
immeasure__  results of Naval Mine Warfer

At the same time, the Luftvaffe pree~
much of the Navy's jurisdiction rver _...
operastion end production. The 1 :-war ple
hed been for aircraft minelaying o be con
fined to estus~’ ~d such coast | waters
as could not . reasc. ' by surfac craft or
svh=avrines, One Luftw “fe format: 1 besed

_ w. hwe Germany a1 cooperati with th
Fleet s carry out 1 aircrafi laying.
The ex wus. 1 of German aval force from
Brits vat s led the .ftwa® = to extend
1 _sea of eration .nd the plan quickly
uroke down. ‘+-  a€laying it so com-
pletely ignored wuc Navy that it prematurely
lald two new types of mines before they vere

eady in large numbers, ancd thus helped
destroy their surprise effect.

Interservice politics undoubtedly had
their part in the decision of the Luftwaffe,
taken about the beginning of the war, to
develop its own bomb-mine to replace the
Favy parachute mine. The Luftwaffe placed
an order for the first bomb-mine without
any knowledge of the principles of that type
of mining, and with the sole specification
that it be of the same size and shape as a
bomb. The tactical considerations behind
the decision were no doubt sound enough,
but, at the time, the Luftwvaffe had no
technical staff of its own vhich was suffi-
cilently versed in mining problems to obtain

10 RESTRICTED
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8 balanced solutilon.

When the Luftwaffe undertook mining devel-
opments, avallatle experimental and testing
facilities were very small and temporarily
makeshift. The only equipment avallable was
some generally used for torpedo work at
Travemunde. Adjoining was an airfield origi-
nally used for experimental work with sea-
planes, Subsequently & testing station for
mines was constructed, and changes made in
personnel. '

At the time developments began at Trave-
munde, the staff had no experience with mines.
The original suggestion to transfer trained
personnel from the Navy was rejectec, end it
took some time to train the necessary staffl
and initiate testing and cdevelopment on the
requisite scale. Finally, after much argu-
ment, en officer with mine experience was
assigned to the station in 1943, Later a
strong technical staff and considerable -
opment resources, mainly in incdustry, ..«
built up.

Ultimately th Tuftwaff put much €1 ort
into the “esign 1 “iring : 3tems and c
re- _ag modif ca ‘ont of he BM(bomb ine).
vt “heless, t] BMm as mol restrictec n

its ndition o drop han t Navy LM
{(par: hute mine W *he « zeptirm of _.e
press ‘e unit, _.cn va: specd -ase, the

Navy | 4 alreac producec 11 cssentially
new fi ng sys' ms, and installed them in
the LM

When production work started cn the pres-
sure mine, the Luftwaffe and the Navy dis-
sgreed on principles and cesign. As & re-
sult, both services manufacturedé h1€ir own
versions. Later, when ¢ unit w  ready
for laying, th- servic ;5 vain di greed on
its use ° _.uination riyv  other its.

The B ., 1 1sted on ¢ nbin g it th the
megnetic w -, while t ¢ Lut affe referred
Zts use wit. an acous! -~ t.

The Navy ldom &t nded trie 01 new
devices at T: vemunde but it did recelve
completed spe mens,s_at for information
and suggestiol _.

While the war lasted, the diversion of
effort involved in the dual development
continued. Luftwaffe Colonel Fommel co
plained that the naval system s far tt
rigid to get resul+- ickly. . nce the
Luftwaffe di~ .ct them a1 qu ~ker, 1 =
view of Gerr.a na 1 officer thar ‘he
separation was th oughly un sira* | se s
to be sound.

To & lesser exte %, the ¢ ne sort o.
division existed be 'een thi Navy and the
Army. Although the avy was responsible
for harbor security .ud control minecs, they
had no cognizance of any over-all beach de-
fense mininy plans developed by the Army.
Coastal defenses and anti-invasion matters

were under the Jurisdiction of area commanders.

Mines intended for use agesinst river shipping,
against bridges, and for anti-invesion pur-
poses were extremely simple to manufecture,
and therefore produced and procured lccally

TATHRY O —4T—0
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by area commanders, The Navy was seldom in-
formed about such improviseticng, and be-
lieved thet in eloser cooperation with thr
Army betteér results might have been cbtilinid,

TECHNICAL DFVELOPMENT

Despite the fect thet the first German
megnetliec mine unit was ready oy opersticnsal
usc in 1625, at the outbreak of the war in
September 163¢, insufficient stocks of mag-
netic mines were on hand to wage an all-out
end effective nining campeign against Tngland
anc her £llies. Thir shortage exicted because
the war came et e timc when the Navy wes stil]
engaged In imrroving existing ope=  onal
rodels and had not, as yet, L0 mALE
productlon. The exi=*'ng _.ocl  of megnetic
mines were veéry small They cor 1sted of
aprroximately six hunc ¢ IMA's 1€ LME':=
anc 7 hundred BEM =z and EM s,

The Germe: technicel evelopme of min
rinp syste fell into Lhree sti =5, The
.rst, the pi lod from € ober 1S3 _ to th

mrer of 19/ , was one clgnificant ‘nno-
v ions., It .aw t! introducticn of the
me  «tic m! with its successive modifice-
tiown ~owed by the rush development of

the sudic frequency &scoustic and the combined
magnetic-acoustic mincs.

The German Nevy exptcted 1€ awagne. o
mine to suffice for the war, wut withl & yecar
the British w-re applying suc sssful co nter-
MEBSUTES Lae v placeé th blame ¢ thls
vpon th  .Luftwafi. which in . =G leid =

s ! the Thame =stuary be re enou,

w. - a !lable for heavy stt. k. Thr V3

Te ti t these wer far more 1 €ly to Le
r7 ver ) tkan shir &id o» sub  rine-leic

aie=, votek might afely 0z laid in small
numbeérs.

Even before the British negated the
effect of the magnetic mine, the Germen
Navy began the rush development of the .0
freguency ecoustic and combined ma, etic-
acoustic mines. As & result, they re
actually producip-~ vstic mines 1 smell
numbers within .ee m. hs after t} out-
break ~f the v . Quick  theéy over me the
C tlonal limitations of the first nmodels,
and proc. 3ded n 1&41 to ¢ velop & co 1ned
wgnetic- ou ic mine. ( e mort th
uftwef stu. fied the ¢ [ect *hirougl

ren _e layil

By the end of the period the effective-
n s of the magnetic mins had seriously
di nished. The Germans began, as the besis
for a policy of technical surprise, a syste-
matic study of ships' influence fields.

The second period, from the introduction
of the magnetic-acoustic mine in the Summer
of 1941, to the end of 1947, was one of steady
research but no essential novelties. In April
1342, the German Navy had approximately &5C,00C
mines of all types ready for operational use.
Through 1642 the monthly demand for mines vas
extremely low and at & constant level. Subse-
quently, as Allied ection becam more Bggres-
sive, especially in th: Meciterranean, thr de-
mand accelerated. Ironicelly, now that no
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neéw WoEapons were coming out and suecceszlul
countrrmeasures for the old ones were in opere-
tizn, the luftwaef e took mining more ser

and pul Torward Lts biggeet minelejing

r
ioucly
£1a

Turing the third period, from the begin-
ning of 1¢&% te the ené cof tre wer, the design
the previous two end & half yearc bers

T

encd varientc of the sudilc frequrncy circultes
camec into service, eand the Nevy had undrr dr-
vilopment & wide varicty othar weensonz.

“l
Fror 1247 on, the £11%¢:c had stydied thé teohni-

ved In countiring many of
trhos. woepone: but thily use would none the
¢, have been very unwelcome.

Tre Grrman: had crveloped not only new
t¥Fre but al new téchrmlaues. Siner nc single
e s insurmountable, the weepen we- 1
fr x indiviciel mine, M warfay
5P he “prin-igly of statistics, t
Tk irat Grrnon mines wir becomin
15t rrlicete€ In Tiring princs _f

he presszure, the low-Irequency ecoustic,

first the Luféweflfe and subssgquently the Nevy,
late in the war, errivec at the gencrel polizy
of laying mixed fields. These greatly incrcescs

the problems cf =weeping.

1)

The demané foc: min-
thé invesion year, 1044,
Yigh Commend epprecilat:c
warfere, but was forocs
lorm with the meximum p3
At th« semc time, the laying capacit

uftwelle declinec heavlil; e: & r:

Germen revirses on ell front:
ELing out ©! the nfw arm- .
enc other naval erafi ook v
cffensive in the 1. t steges |

the war, but
their scale of operctlons was nececserlly :oell,

The Ylies were rtunate
ez in thye eze of G2 an subme

prcifs, Tt bombér pu '‘tion wa.
witn ths v zpon posit n. If th
had repeined 1ts pffonclve pows
mini dele € wor O have deteris

14000

2000

10000

4000

2000

A-MILITARY DEMAND
B-MINES  LAID

C-AMOUNT RECEIVED
D-SUPPLIES ON HAND (X10)

Figure 3 - Graph of Mines Lald.
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Chapter 4

CONTACT AND MUORED INFLUENCE MINES

TIE GEFNAN EN (EINHEITSMINE) MINE SEFIES)

The German Einheits Minen (EM) mine series
consisted of 13 different types of sea mines.
These types vere designated EMA, EMB, EMC,
EMD, EME, EMF, EMG, EMH, EMI, EMK, EMR, EMS,
and EMU. With the exception of the EMS,
vhich vas & drifting mine, all of the series
vere moored mines lald by surface and/or
underwvater craft,

The EMH, EMI, EMK and EMU either were
abandoned in the developmental stage or were
incomplete at the close of the war, and no
specimens of any of these types or documents
relating thereto were found. Consequent’
the information contained herein c- ch
mines 1s based solely on statement. made by

German prisonere of war and should - treate
accordingly,

™  EMA } n The E vas devel ed

-ug World &T and w. the first rman
n e with a8 + emic '-horr “iring syst . Ac-
¢ dingly, t diffe ntia it frem t! pen-
di un-type m Lhen in use dd .3 desipg-
na d Elektr .che Min. ‘yp .. Its produc-
tlc was die sntinued ». the close of the
var Its a] :arance in World War II is ac-
cow 3d for uy the fact that stocks remained

on h .d in 1939,

The mine existed in two models, one fo:

laying by surface craft and tI other by
submarine, Only the -urface ¢ ft type wa:
laid in World War I] ince the sther type
required - ally { ti 1 subma nes which
ver- svallable,
Descr. tion of C e
Sha, Twvo he spi.res,

joined oy a 12-in.
c¢ylindrical mid-
section.

[
-

Figure - EMA Nine Afloat

REZTRICTEL

Materisl Steel

Diameter 34 1in,

Length 46 in.

Charge 330 1b. block-fitted
hexanite

Description of Exte- +ctings

Horns Five one in center
of u; er hemisphere;
four, 'qually spaced,
aroun. upper hemi-
aphere

Arm: 1 svitch a On mid ection, se-
boc .er releasc cured by keep ring

Det ator .rrier In bottem center

© unting of case
Mooring bracket Bolted to twe ° zs
and vhite metal en lowe= ' _,pnere
mooring switch
CHE! AL HORN (5}
ARMI
SWITC
BOOST
RELE &t
LEADS
MOORING PULLEY ¥ WHITE METAL

B COME-ALONG MOORING SWITCH

MOORING BRACKET
\_ - —_

DETONATOR
DEPTH-TAKING CARRIER
HYDROSTAT MOUNTING

Figure 6 - EMA/EME Mine



CONTACT AND MOORED INFLUENCE MINES

Mooring pulley and Attached to extensim
"come-along" of mooring bracket

Bolted to extenaion

Depth taking
on mooring bracket

hydrostat

Two pair of electrical leads extend from
the vhite metal mooring switch, one set to
the detonator carrier, the other to the arm-
ing switck.

Operation, Mine takes depth by hydrostat.
Separation of the anchor and case withdraws
a safety pin from the erming switch and
booster release, making the circuit from the
horn batteries to the detonator and allowing
the beooster to drop over the detonator. Moor-
ing tension extends the spindle of the white
metal mooring switch, arming the circuit of
the internal horn to arm the mine.

The EVB Mine. This mine 1s identical *

the EFA except for the weight of cha j
which differs as follows:

1., Fwa .0 1b.
2, 'E} L 3 1b.

- 18 8 moer d ¢ tact \ oe fitted t take
sev chemical orns and w designed . r
use zainst su ace - unde vater eraft

Fipure - ENC I

The EMC I Mine. he ori; nal EMC mine was
complete 5 ‘igure 7). It utilirzed
a bronze base plate and an eighth horn (K:)
vhich wvas placed on top of the mooring safety
svitch., In 1936 the mine was improved. The
eighth horn was moved to the side of the moor-
ing switch; a soluble plug was substituted
for a dash-pot type of delay system; fittings
were provided for antennae and scuttling de-
vices; and the base plate parta were rede-
signed to give greater life and watertight-

ness, The improved mocel was designated
EMC II and the original type redesignated
EMC I.

Figure 8 - EMC MNine Afloat

EMC T - EMC IT - EMC IT ‘Upp . an nna)

General

¥ .ed, c ‘act, cheml l-hern n e,
laid t surface ¢ ft,

"fensive or efensive m e, for use in
r imu depth of w er of 1700 zet,

e ~um de” .1 of case when mocred is
245 feet.

Description of Case
Shape Two hemisphe s,

Jjoined by & ¢ :ylin-
rical midsec on

Materia” Stocl

D1 ete . b6 oo,

Le th L8, 1n,

Charge £ . 1b. block-fitted

uexanite
Jescription of External Fittings

Horns Seven: one in center
of cover plate; four
equally spaced around
upper hemisphere,
2¢ in. from center; twn,
on brackets, 39 in,
apart, 17 in, from
center of lover hemi-
sphere

Cover plate 74 in. dlameter, in
center of upper hemi-
sphere, flush type, se-
cured by 10 bolts

RESTRICTED %=
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rwtuer Ener Line

base tlate Standard type EMC T7
Two, 16 in., apart, 22
in. f1 1 center of
upper . wmisphere

Lifting eyes

Ome- _a. Mir 1 res dep bty plumme
] . tension p 1s t the »~oring spin e,
¢losin the moori | saf. v swi h, trippin,
the bou ter reles Laa ‘nd © 2 mine ‘s
armed.

Stand 'd chem! il-horn firing.

The or - self-disarming device i1s the moor-
ing safety switch which is designed to disarm
the mine by opening the firing circuit upon
release of mooring tension.

EMC I Mine, The EMC exlsted n the
six types shown - figur¢ 4 ~, The 9Ineral

characterie=* -+ ®ach 1 varioc types
are as follovwa:
EMC II witl Upper anc °~ _. A enn
Upper an  nna 130 ft.
Lowver ant wna 100 ft.
Depth set ng 3 to 190 ft,

Max, deptl. of case 245 ft,
EMC II with Tombac Tubing

Tombac tubing is an anti-sweep cable
fitted over the mooring cable

100 ft.
3 to 190 ft.

Tombac Tubing
Depth Setting

Upper Andenna Connec tor

Mooring Spin~

Fipure 10 - wg 11 M2

ZMC II wit. Lower Ante 18

Lower an nna 00 ft.
Depth se .ing 3 .o 190 ft.

+ " II v* .| Cork-Floated Upper Antenna

Upper antenna 65 f't,
Depth setting 3 to 190 ft.

EKC II with Chain Mooring

Chain =  '=»o 20 f't of 5/8-1
chain
Der . setting 3 to 1. ft,
+ 7 I with Chain »oring and ori-I1a2 d
ag ine

Cha. wmooring 20 .t. of 5/B in.

Snag . = 80 rt. with cork
floats
Depth setting bo rt.

In 1940 the eighth horn was removed from
all German base plates, because experience
had shown that this device was often actuated
in heavy seas. The upper antenna was aban-
doned in 1941 because of the excessive numbers
that broke loose in rough waters; and, in 1943,
the lover antenns was abandoned because of the
copper shortage then prevalent,

Experiments were conducted to obtain delay-
ed rising of the mine. A fifty-foot bight of
the mooring cable was flaked on the top of the
anchor and kept in a locked position by a six-
day clock, In operation the mine would plant
at its set depth and, when the clock had run

1€ RESTRICTEL
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”’,,4

CHARGH
E )STER
RELEASE
LEVER
DETONATOR
NETONA SET st =w

SAFE1 PIN

Figure 11 - ENMC ID

off, rise 50 feet, This idea proved unwork-
able because of the excessive strain created
on release of the bight,

In 1944, because of a critic  shortage °f
lead, steel horns wers ° velope . 1 subst
tuted for the at- - nertz le 1-» 'd hor:

The steel horr .er so constm ted at th
metal and welds wou. not part f ber to a
angle of 9C degrees, A pull o - -a. tel
130 pounds i1s suffic. a1t to be . the ho. ant
break the inner vial, Althoug the lead _.rns
were concidered super 1, the :eel tyre rroved
satisfectory operatior ly.

Early ih 1044, the German Ravy experimertec
with a 22-second cleckwork release device to
rerlace the standard dash-pot plummet delay,
This clockwork was standard Luftwafle equir-
ment used to obteirn delayes in the cpenirg of
cargo parachutes, etc. This device was simple
and easy to produce, It operated as follows:

The time delay desired, up to 32 seconds,

FL e

IN (SDM)

\\\BnSL T ATE

TS~MOORING SPINDLE HOUSING
~MOORING SPINDLE

- Crose Bection

3 -+€C. by urnire e d. 1 cn the { e of
Lo eleek. The leck was si ltaneousl, wound
a started >y | lling a wir lanyard at he
be - cf +' dev! At the rrposi end,

anot! -ire was . ~ cff: ¢ wire lanyard was
snt qed ir by the s, _cadec clcck drum ancd
the afety rin withdrawn.

W n, with relatively miror casualties, the
-lies succeeded Ir penetrating the field of
moored contact mines lafd off Salerno, the
German Miring Commend susyected that ASDIC was
beirg used to lccate the mcered mines. Ac-
cordirgly, they gave some thought to the de-
velcpment of & mine case that would resist lc
cation by such methods. They sought to attain
this end by coating m‘re cases with rubber am
using special type pairnts. To this extent,
their elforts paralleled those of the German
Submarine Comrand, which sought to aprly anti-
detection methods to submarines. However, the
foregoing methods proved vasatisfactory, and
it was finally decided that the best anti-
detection type mine wculd be one emfloying

RESTRICTED 7
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OP 1673A

EMC with O-ft. Rubbe

Sneg

IT M

ine

Filpur- g

-ase. Tim .perimenta-
to deter. e .ne resronse
synthetic sponge-rubber to
ASDIC. 1 : end o the war caught these experi-
ments in 2ir early stage. Consequently, no
mine cases of this type were actually built.

snge-rub
ommence:
types

an all :
tion was
of variol

Both models of this mine were le‘} opera-
ticnally. (A field of EMC I mines s laid
in tke South Pacific, som f which re re-
covered by U. S. M vy Min . sposal rs=onnel.)
t EM
4.

LIS

s ready
noored
Trns
_al L
Ex-

mine

vas
~al

seinst . fac

The fir
use in 1¢

The E | .1
for operetiom
contact tyre f ted for !
and was designt for use
only; consequen ¥y, it h no lover _.orns.
cept for the ab: n1ce of ich horns and its
smaller size, th EMD it practically identical
to the EMC. (Bo. mine types use the same base
Flates, anchors, and accessories). In 1G3€ it
vas improved along the same lines as the EMC,
the new model belin; designated EMD II and the
original type EMD I. A small cover plate,

6.5 inches in diameter, equidistant from the
lifting eyes and 25 inches from the center of
the upper hemisphere, was added to accommodate
an 80-day clock end flooder. Later, an elec-
trode plate mounted on a plastic cover and

1

-1

15 RESTRICTED

Filgure ENC II Mine with Z20-ft. Mooring
Chain
- “aplosive  Flooa
b f‘ﬂf!
s
SecuripgiLua 3 ﬁ-m En o/
Figure 14 - EMD I Mine



CONTACT AND MOORED INFLUENCE MINES

rlaced in the center of ire vrrer hemisphere
was added as an antenns connector.

The manufacture of EMD IT was discontinuegd
in the early part of World War TI to permit
greater production of the EMC 11, which was
considered more sultable, Existing stocks
of EMD I and EMI' II were laid operationally.

General

Moored, contact, chemical-horn mine, laid
by surface craft

Offensive or defens!ve minc “op use in
paximum derth of weter of 1°¢ Eet,

Descriytion of C e

“tape Srher al

ma gl Steel

Diam er 40 1n.

Chare, 230 1b block fitted
hexanit

Figure 15 - END II Mine - Upper-Lewe  Antenne

UPi R %" _dA CO. ECTOR

GHEMICAL
<) “HORN (4)
EXPLOSIVE
FLOODER
SECURING
LU§ E
BOOSTER
CHARGE—
b
/v aine
\ . L_1‘ ~rETY SWITGH
o1l L) . I M ~H—
RELAY— *@; —E_#Z[y . \ {* JAl ~—TRANSFORMLR
e =1 EIGHTH HORN(SDM)
BOOSTE. RELEASE .EVER . “SBASE PLATE
N
DETONATOR . GARETY PN

I

/ MOORING SPINDLE HOUSING
DETONATOR SET SCREW
MOORING SPINDLE
Figure 16 - EMD IT Mine - Cross Section

RESTRICTED 1



GERMAN UNDERWATER ORDNANCE—MINES

OP [673A

Firuye 1T = EiL IT Mine Afloct
‘Dessriy lcn & Txter 1 Flitings
horn! .ve, one in center
of cover plate; four
eguslly spaced around
urrer hemisthere, 20-
ir. from center
Cover 7late 7.6-1in. diameis», in
enter of uryer hem-
1ayrere Tlush wo
sec red by 10 k
se tlete Staendard Tyre EMCIT
1. Tting eye Two;, | 1E.5 4n. - anart,
R .5 center

ol upper hemisrhere

L1}

Filve: one 72.5 1in,
frcm center of uprer
hemisthere: one 21 in
from center cf lower
hemisthere: three,
staggere. 12 in. fro
enter ol 'ower hemls

Securlnpg 1lug

phere

Operatliol Mine tak : de ‘h hy ummet .
Mooring tenmt on pulls ¢ t the coorii srindle,
which closes he moorir =-7 _ swit ., tri--

the booster 1 lease le ., and . ™8 ne.

Standard ¢l mnicel-r 'n firing.

The only seir-disarming device is the moor-
ing safety switch which 1s designed to disarm
the mine by oyening the firing circult uron re-
lease of mcoring tenslon.

The EME Mine. This mine was a moored con-
tact type bought from & British firm and desig-
nated "Elektrische Mine Englische" (EME). It

UNIT STERILIZING
COMPARTMENT CLOCK
POCKET

-

The ENF wes the f!rst moor=d

The ENMF Mine.
infTuence mine develored by the German-

design wes undertaker in 1828 anc Tleted in
1631, In 103€& the bese plate vas revi. 1 ent
the mine put into production. By 183% was

ready for or ‘~nal use, bu. the magn ic
unit in e scence r~cved unsat factery. In
1041 the . 3 had be » perfecter and adar 4
+. use 1ith the EM At sbcut ‘the seme 'me
unt ‘ce ful attemrt were mede o fit th

mir Wi an acoustl unit knowr as A 2. The
r?!  wes aid orerat nell- only «ith the M 2
.it, Iy cas coute . lated .nat the fcllowing
influence '+ sbid be fitted tc the mine:

M ob
AA 4 (Unit sbandoned in 194k)

BN Y
m:b

1

The EMF used the EMC anchor and was deslgned
for surface laying only (figure 18). Its
larger counterparts, the SMA, SMBE, and SNC
wvere, on the other hand, designed for submerine
laying only.

The first model was a spherlcal case con-
sisting of two hemistheres welded together.
Its flooder plate was loceted 264 inches from
the center of the upper hemisthere; however,

vas used solely for experimentation. No detalls there were no provisions for an H80-day cleck.
of tr!a mine are avallable. In the final model the cese was imrrovec ln
RESTRICTED
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Flooder Piate

— 80-Day
Clock Pigte

TDiamete. 45 in.

ienpth ET in.

Crarre 750 1b. block-fitted
hexenite

Descrirtion ~° Lternal Fittings

Lifting eyes Two 0% ay 't en
upp he ere,
20 .. from =nt:

Anckor-securin, Thr heook shaped:

lups twc on lower hemis-
there, 160" arart,
114 in. from center:
cne orn urrer hemis-
There, 28% in. from
center

Flooder rtlate 6-1in. diameter, on
urrer hemisphere,
28z in. from center,
secured by 10 bolts

)r&m‘ cage Mounting)

6-day Clock

Base Pate
Mooring Spindi
.pure 20 Mine with ¥ % Un
= ver oS=1in. ‘apeter, on

wer hemisthere, 1
line with flooder pl.ite,.
224 4n. from center,
cured by 10 belits
Operation. The mine takes deyth by plur-

Meooring tension rulls cut the mooring &
triprring the bocster release lever nd reles
ing the locking balls frem the clot verk s7i
Water rressure de— ~=s the clock indle at
derth of 15 fer star. ¢ the clocl
runs ~ff its r .ay peric and the v t starts

noiie.
The ¢l 'k

-~

cstiing cvcle. If the mine does ot oriern

.tself yroper ; after a i -set time " urp te

2 heurs, a scuttling chareoe will fire te eink
he mine

ine orly sel. ‘‘=ar ¢ device is the 80-dey
ek, whiech is dec...ed to scuttle the mine if
clock stors at any time prior tc comrletion

ol 1ta set perlod or urcn completion of its set
pesiod.

The operational characteristices of this mine

are as follows:

Laying heights 1% ft. - 25 krots
end speecr 16 ft. - 18 kncts
Laying derthe 25 ft, - with cable

in.
550 ft. - with cable

7/16 in.

GEE ft. - with cable
3/8 in.

164C ft. - with cable
5/16 4in.

RESTEICTED 21
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OF 16734

F. ure 21 - EMF Mine - Blrccage Suspension
for N 3 Unig

¥inimur laying (80 + s50)

derths

130 1

wur and g8 -
oL case dept

S0 to 5 ft.

In 1€ experim L were [ ond ~ath an
ENF case de of a ‘lastic m. >rial called
"Eternit"” This n tel was kncwn &s ENF (Et)

anc ccnsi: :d of t > Eternit hemispheres bolted
together t form a sphere similar in dimensions
and fittings to the normal EMF. It was under-
geing tests at the close of the war,

The EMC Mine. The EMG was a moor contect,
cecnstant-derth mine assemb designe. for de-
fense against sma’" surfac aft suvec as tor-

redc boats

The mssembl, was desig d in 4C t rprotect
German shipring 'n the En ¢ somel | rom
attack by Britl torpedo ,uats an  Oth
craft. (The ori 'nal pls
assembly would b emrloye to protect the flanks
of German shipril lanes _atablished in an iwu-
vasion of Englund , The assembly was used
crerationally until 1943, at which time it was
abandoned in favor ~f the UMA/K and CMA type
mines.

The EMG assembly consisted of a ballasted
EMC mine case with the lower horns blanked off,
an EMC anchor, a float, and a weight arranged
for ccnatant derth. The assembly was so de-
signed that 1t maintained a constant depth of
eight feet, regardless of the stage of the tide.

ny
n

~milar
contempl. -¢@ that this

ACID HORN (5) BOWDEN WIRE

SCUTTLER_____ CLOCK
HYDROSTATIC SOLUBLE
SWITCH_______ | WASHER
=
/-*\‘_ SAFETY
/] PIN

DASHPDT_i
SWITCH
HORN (~

DEEICGATOR_J

Flgure 22 - ENU Mir

DETONLTOR

This assemr , cculd v laid in de hs rang: 3

"0 to Q90 feet: L , by leng ening th
mocri ce le betwveen e anchor ¢ 1 the we. 1t
to B2( fee the assem! 7 could be sed in
great de hs,

Since the '@ f1- | rode slightly above the
vater-surface, w.... fields utilizing this assem-
bly were easily detected and avolded. To male
this arparent disadvantage inure to their own
venefit, the Germans develored a dummy EMG as-
sembly which ccrnsisted merely of the normal
float and anchor, and a 325-foct length of
mooring cable., These dummies wvere laid in
separate flelds or together with EMG's. They
were designated "Simulacker fur EMG."

The EME Mine. 1In 1942 the Germans were
st41T seeking to develor an acoustic unit for
use in mocred mines. Since the aluminum EMF
was expensive to tuilld, it was decided to de-
sign a cheayper moored mine case of sheet-iron
censtruction, to be known as the EMH. However,
since the design of an acoustie unit for mocred
wines was progressing very slowly, the develor-
ment of the EMH was discontinued.

RE3TRICTED
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CHAIN e
20-30FEET

PAWL STRAP NG CABLE
UM 450 FEET
PLUMMET /8" DIAME

Figure 22 - EMU Mine and Anchor

It was intended that t! EMH be lai by
surface craft, | the same 1ize as the '~ _se
an EMC =-shor, 1 ¢ he capal @ of the sa - derth
se*’ . as the ML

T _EMI Mine T L.0D the Gernm unaertook
the « velormen' .. a mi: cas ~.at would house

ar in ction-t. e magneti unit. To reduce de-

velopt 1t work they intended to utilize a suit-
ably m ified ..C case, which was to be known

as EMI After preliminary develorment work had

been done, the mine was drorped for the fol:

ing reasons;:

1. Shortages of nick=l and cc »er prohibl d

the large scale use of 'e]l 1ndu ion units.
2y -i0on units \ma 9t bee sufficient.
devel __.u rereit th .r uw. in m¢ ~ed mines.
The EMI + 3 the on] .ocrl hy elthe e
German Navy - the Luf waffe to ‘ve _,. a moored
induction-ty, mine.

The EME an: %MD Mi.es. The development of
the EMK vas ur. _Jrtaken In 1940, the mine being
intended for use as a moored contact and/or in-
fluence-type mine. In 1944 its development,
which vas still incorplete, was discont. ued in
favor of the smaller EMU. Sip-- the EMKE nd EMU
were identical, except for si: 'EMK 44 . rhes
in dlameter and EMM _nches . Yy are g-
cussed togeth- vne follow .g } -~agrap.

The EMK was dro ed in 194 in © = of he
EMU because of a st “tage of L —wdlw {The
EMK was designed fo a charge of 660 1.  t..
EMU for 220 Ib.) 8: se thes: mines were radical
departures from prev us Germ n types (figures
22, 23), their devel( went Progressed slowly.
Consequently, at the ond of the war neither the
EMK nor its successor, the EMU, was completed.

By 1940 the Germans had realized that their
standard-type base plates for moored mines had
tvo serious shortcomings:

1. In deep water, hydrostatic preasure some-
times prevented arming by counterbalancing the
Pull of the mooring cable.

RESTRICTED

2. 1In shallow water, rough seas caused ex-
cessive arming and disarming, and frequently
wore out the spindle-mechanism membrane.

To cure these detects an entirely new tyre
of base plate was designed. (figure 22). This
base plate utilized an inverted spindle action,
80 that water pressure and mooring-cable tension
combined to arm the mine. 1In derths over ¢
feet, hydrostatie Pressure aslone would meintain
the mine in an armed position, regardless of
vertical motion of the mine case. In vater
depths of less than 30 feet, disarming due to
vertical motion of the case was rented by
& dash-pot mechanism whick «ained arming of
the mine for €0 secc 4s _.cer =lease of tenslorn
on the mooring spind

T thod of plac g the ms charge in

4 EME »  ENU diffe. from no. al German
ractice. hereas all ‘tker Ger n moored
tines emplc a charge . ntainer, he EMK and
IMU vere de gned to hc e the clarge on the
ottom of t! mine case The Germans felt that

“ading the .iines 1 this manner would give the
L e a gr~ .er lethal range and permit better
ml. .cation,

The anchor of the EMK and EMU min- - alsc
of new design. Its most notewc: ETure was
the fact that it was so des 'neu as 1 permit
depth setting either by plu et or by ydrostat
(figure 23) ~ The plummet-1i - drum we des'gned

1 feet of 2, €-inch ¢ 1le, and

of 7/1t ‘'neh
chaln w tc
and moocy g

to accomm Lo

the moc .ag-cable 'rum 500 fe
“ble. .n 13- %6-: 1t length

L use Dbetween mo ing spindl

ct le., Because of :s departu from previous

G’ »nan ypes, the ¢ velopmant ¢ this ancheor
sgres d slowly .d was _.ot completed at the

end of t. war.

EMR and EMR/K ¥ines. These mines were ac-
tually sweep-obstructors utllizing an ENC
case moored to an ENMC anchor by a sing or
doutle length of 5/S-inch standard hain.

The EMS Mine, ™
is a drifTting -~y Ox
mine. It exis .d in thr
Ae- 1 EM I, EMS II,

TME (Sehrohrt ibmine S

ti-pursuit 7pe of
forms, wh h were
nd EMS II.

The t+ e
ame mip: 2ast
f floflaticn.,

res of this ilne employ 1 the
they diffe 2d or” ' in .ue method

The characteris._.. of the mine case are as
fi lows:

Method of firing 5 sensitive switch

horns
Welght of charge 24-30 1b.
Weight of case 100 1b.
without flota-

tion gear

Height of case 2l in.
Diameter of case 13 in.
Diameter of case 18.5 in.

including horn
bosses





