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1, Ordnance Pamphlet 1673A provides basic informetion on
each type of Germen sea mine used or in develooment during ¥World War
II. It 1s not an exhaustive analysis of these mines, but an overall
survey of the German discoveries, exveriences and achievements.

2. The only attempts to compile exisiins information on
German mines into published form were in OP 1230 and OP 898, botk of
which were limited in scope. OP 1330 was intended solely for mine
dispoesl officers and OP 898 was an identification manusl for general
eervice personnel, This publication includes some of the inforuation
from each of these previous pamphlets, Other information has been
taken from letter and technical reports vrevared by the ¥aval Technicel
Mission in Purope, intelligence revorts forwarded by the Commander,
laval Forces in Europe and Commander, Naval Forces iJorth African Waters,
and field intelligence reports from mine disvosal officers assigned
to Mobile Explosive Investigation Units Numbers 2 and 3, These revorts
are listed in the Bibliography.

3. The information relating to several of the mine items
described herein is incomplete for one or more of the following reasons:

a. No specimens were found,

b, No documents relating to it were available,

¢. Reliabdle information could not be obtained through
interrogation.

d., Specimens have not as yet been analyzed by the
cognizant technical activities,
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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 megnstic

21ts. Among them were ground end moored
mines sultable for leying by aircraft, surfece
vessels, and submarines,

The German Nevy had elready perfected
21ghly efficient contect mines during the
first World Wer, but Allied countermeasures
seriously limited their effectiveness. Conse-
quently, 1n 1237, research began upon mines
operating on non-contact principles, and
was first directed toward the development
of & magnetic unit.

FAGRETIC UNITE

Megnetic unite of either the induction
or the needle type were feesible; but, since
Germany was not self-sufficient in the copper
end nickel essential to induction units, work
centered upon the needle unit. The first
needle type, E-Bik, wvas completed in 1625,
ant In subsequent years it was improved and
adepted to ground end moored mines. By 167c
the ¥ 1 Sunipolar), ¥ 2 (unipolar), and M 3
(bipolar) magnetic units wvere ready for
operational use,

During the war, the Navy continued re-
search for improvements to the M 2, and M 3,
end for methods to keep shead of Allied
countermeasures. This resulted, before the
end of the war, in the M 4(unipolar) and
M 5(bipolar). The M 4 was an improvement
of the M 3 type, designed for use in either
mooreéd or ground mines in combination with
other units. It possessed a meximum sensi-
tivity of 2.5 mg., and contained & device
which reset the unit sutomatically when it
was actuated or disturbed. The M 5, & small,
improved M 1 deeigned for use in ground mines
in combination with other units, was abandoned
in favor of the more satisfactory M 4. The
latter was used operationally; 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.

Attempts were glso made ts develop arpl
fied induction units for use in combinatic
with other units. The Luftwz’fe, which w=
in & fevored position throughsut th: wer,
teined smell amounts ol copper end nickel to
develop the AJL 1C0Z and JDA 10% corbhinetisn
induction units. Neither one o theses was
used operetionelly.

o om

4 =

Concomitant with the development of mag-
netic mine units, the German Nevy pressec zn
intensive COUNLErmEASUrE Program Cosigns:d t:
defend itselfl agelnst the megnetic cines
which 2t thought the British had developsc.
Ail Germen warships were degaussed by 1572,
anc¢ the Merchant Marime by 1G4C.

£COUETIC UNITE

The Germens assumed erroneously ti
Britlish, whe hed leicd the first megne
would heve developed sweeping technlg
establishecd degasussing procsdures to 1
it. Consequently, in 193£, wher the magn
I-nRE progrem was well advanced, they cocmerce
research upon acoustic mine firing mechenisrs.

Because of the unexpected initiel succcs:
of magnetic mines, acoustic research continucc
at a low pace untll the British insugursted
effective countermeasures in the spring of
1G40. The Germen Nevy in May assignec &
‘sonic acoustic project with highest prisrity
to Dr. Eeil Firms. By September Dr, Firme
had developed the A 1 unit reacy for opera-
tional use. Thereafter, he made steady im-
provements in it, and sought other types of
acoustical units,

The A 3 acoustic unit for use with the EMF
and SMA moored influence mines proved unsstis-
fectory. In one test, 100 of these units,
fitted 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 &
modifled 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 calcu-
lated to hinder or defeat British sveeping
methods.

PREESURE UNITS

The first objective was realized by 1043,
vhen the pressure firing mechanism D 1 and
D 101 were completed and readied for opera-
tional use. These were used with the M 1
and A 104 units to form the combined units
DM 1 and AD 104. Subsequently, the D 2 and
D 102, designed to provide against actuation
by nearby explosions, were developed for use
in the same combinstion &s their prototypes.

A serles of uncombined pressure units,
the D 103, D 113, D 123, andéd L 133, were de-
signed for rivers or other relatively smooth
‘waters. Only the D 103 was used operationslly
the others were still under development at the
end of the war.

A generel rule prohibiting the employment
of mines for which no countermeasures existed
prevented pressure units from being employed
until after the Allied Invasion of France in
1244, The military situation by then was so
grave that the Germans even laid early de-
fective types with natural rubber bags,which
allowed the air to escape in as little as
three weeks after the unit was underwater.
This flaw, discovered only a short time be-
fore the invasion, wvas remedied by substitu-
tion of leakproof synthetic rubber bags.

EXPERIMERTAL UNITS

An over-gll plan to examine all physical
laws that might be applied to influence mine
units led the Germans to undertake varying
degrees of experimentation with the following
types of units: optical, cosmic ray, infra
red, UEP(Elektroden Effekt;, gravitation,
and Wellensonde(wave 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 still in 1ittle
more than the "idea stage" at the wer's
termination.

Infre Red. Although the Germans made in-
quiTy Into the possible application of the
undervater action of infra red rays, no in-
formation on the progress in this field wes
obtained by U.S.Naval investigators, and,
to date, no reports have been received from
British sources,

Underwvater Flectricel Fotentisl (Elektroden
Effe . ring € course of Wor ar T3
German Nevy discovered thet the pessage of &
ship creetecd an electrical current in the weter
wvhich could be detected by copper electrodes
blaced on the sea bottom. They termed this
phenomenon the "Electroden Effekt" and souyght
to develop & mine unit that would operate on
this principle. Frogress was slow, and et
the close of the wer the investigation was
sti1ll in the preliminery stages,

Grevitation., The Askenie Werke, Berlin,
attempted Lo create & mine mechenism thet
would work on & principle similer to that of
the Askania Gravity Balance. The Werke mace
certain calculations in conjunction with the
Geophysical Institute of Potsdam, but the
idea mede relatively insignificant progress.

Wellensonde (Wave Probe). The Germans
sought to utIlize the distortion which passing
vessels would effect upon high frequency alter-
nating currents emanating from 2 mine cese, in
order to fire & unit. The principle wvas simi-
lar to the U.S.Ravy's Electrical Discontinuity
Discriminator, but the German egpplicaticn
never progressed beyond the experimental
stage.

COMBIRED UNITS

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 AD 10%. 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 accessory to
the TS uence mine units, the German
Navy designed a six-day arming clock, the
UES I. The primary purpose of the arming
clock was to allowv influence mines of the
ground type to settle securely in the bottom
prior to arming. Secondarily, it was usecd
to hinder sweeping operations. The range of
the clock was from one-half hour to six days,
and the settings were always for the maximum
period consistent with the military objective.
Various improvements were made both prior to
and during the course of the war, but basic
operation was never altered,

Late in the war the German Navy introduced
8 new type of arming clock, the ZE III. Thie
clock could be set from five to two hundred
days, and could be utilized either for arming
or for disarming. A similar 360-day clock,
also knowvn as the ZE III, was under develop-
ment at the close of the war. The only other
delayling arming clock used was an eighty-hour
Lype employed with the BM 1000 mines to per-
mit proper orientation of the case prior to
arming.

Period Delay Mechanisms. Another important
seriés of clockwork mechanisms used in German
mines were the Period Delay Mechanisms ZX 1,
ZK II and ZK Ila through ZK IIf. The mecha.
nisms were so designed that from one to
eighty-five sctuations within prescribed
time periods were necessary to fire the mine,
The first of the mechanlsms, which possessed
& span of only six actuations, was intended-
to defeat the practice of having minesweepers
safeguard outgoing vessels by preceding their
passage from port. The last model, the
ZK IIf, which could be set up to eighty-five,
vas designed to meke cleerance 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
(B0 days), zE 11 (6 days), 7E IIT (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 midday.

Twelve-Hour EW. Another clock, the twelve-
hour » Wa&s used with the M 3 unit in moored
influence mines. The EW tested the rine eir-
cuit for & period of up to twelve hours after
laying, and scuttled the mine at the end of
the et period if it planted improperly or
was otherwvise disturbed.

Prevent-Stripping Mechanisms. To protect
infTuence mines {rom capture, the Germans de-
vised a variety of mechanisms commonly re-
ferred to as "booby-traps" or "Frevent- Strip-
ping Mechanisms." They consisted of speclsl-
1y designed bomb fuzes to explode eireraft
mines that fell on shore, photoeclectric cells
which fired the mine if it were exposed to
light by the removal of the unit dome, sea
cells to explode the mine if the unit was
€xposed to moisture, a variety of anti-
withdrewal and anti-removal devices, end a
unit to fire the mine if it were moved into
shallow water or inadvertently laid in tidel
flats. These devices were usecd widely in the
early phases of the war, However, after
several accidents involving the lcss of Ger-
man mining personnel, they fell into dsfevor,
During the latter part of the war they were
used infrequently.

Raumschutz. When the Germens acquired com-
plete ormation on Allied magnetic sweeping
Procedure through the capture of a BYMS off
Leros, they undertook development of Raumschutz
(area protection) to defeat the 1L-type sweep.
These units, for use with the M 1, MA 1 and
MA la mines, were to be designated M 1r, MA 14
and MA lar. They were in production in lake,

Raumschutz vas & rubber-covered cable 165
feet in length vith one copper electrode se.
cured to the end and another mounted on, but
insulated from, the mine case. In operation,
the sea current produced by an LL-type sweep
vas picked up by the electrodes and, through
& sensitive 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; added cork-
floated snag lines, mounted antenna and me-
chanical cutters on the mooring cable; and
in other ways improved these types to remedy
defects or conform with changing military
requirements.

In sddition, a number of new contact mines
were developed. The UMB, a larger UMA, was
designed; an eircraft-laid, moored, contact
mine, the BMC, was introduced; the EMS series
of drifting, decoy, contact mines were readied
for operational use; the OMA series of mosreds
surface-contact mines and the EMG shallow-
weter, constant-depth assembly appesred. This
group of moored contiact mines was fortified
by the development of a ground contzct mine
made of concrete and known as KMA. With this
mine arsenal, the Germens had & series of
diversified Navel mines adequetc for composing
& contact minefield ‘that woulé meet the re-
gulrements of any.gien tacticel need,

Contact-Influence Mines. Two interesting
contact-mine developments were undertaken
during the war. The first of these was the
design of two combination contact-influence
mine cases, the EMK and EMU. These mines
vere Intended to overcome the following
shortcomings found in previous German moored
mines:

1. In deep water, hydrostatic pressure
sometlmes prevented arming by counterbalancing
the pull of the mooring cable.

2. In shallow water, rough seas caused
"excesslive arming and disarming.

3. The use of explosive containers within
the mine reduced the damage radius and served
to render proper mine orientation more diffi-
cult.

4. The plummet-type 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 Germens launched their resesrch
for & megnetic mine unit, they simulteneously
undertook the development of & mine cese to
house it. The earliest of thosc ceses were
the PMA and RMB ground mines, both of which
wvere hemlspherical in shape, of all-elur?
construction, end designed for laying by
surface vessels. The hemisphericel design
was to insure proper orientetisn of the mEg-
netic unit efter plenting. When sxperimenta-
tion showed that the case tended to sleé -n
leying, a speclelly ‘designed floet wes edded
to the mine. The purpose of the floet was
similar to thet of & drogue, i.e. to slow
the descent of the mine in weter and to pre-
vent sledding enc turbling.

During the war, additionel mines of the
RM serles were develcped. This seriles con-
sisted of surfece-leid ground mines which
could be utilirzed ss influence and/or zon-
trolled mines. These were the RMI, EME, and
RME. The RMD could be fitted with any of the
various firing units; the RME wes for use i
rivers with an M 1 unit; ané the FME wes =
wooden-box see mine of simple design which
also housed an M 1 unit. This EMH was ‘n-
tenced for locel fabricstion, so thet over-
texed transportation fecilitles could be
partlielly relievecd from carrying bulky end
heavy mine cases over long distances.

After completing the RMA and RMB, the
Germens sought to exrloit the potentiel
value of influence mines thet could be laid
by aircraft. Accordingly, they developed
the parachute mines IMA and IME. These-
were ground mines, cylindricel in shape
and of all-aluminum construction, They
were used very widely curing the wer, with
satisfectory results except for one important
factor: the maximum laying speeds and alti-
tudes were too low. This led the Luftwaffle
to push the perfection of a high-sltituds,
high-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 over
400 m.p.h. This was achieved by the use of
bresk-away flat noses, smell parachutes, and
other eccessories. Of thirteen different
types of bomb-mines, five were used opera-
tionelly. One, the BM 1000t, was & moored
mine intended to attein the same results
es the IMF. However, this mine proved un-
satisfectory curing dropring tests and was
abenconed in 1C44,

To round out thelr influence mine progrem,
the Germans developed & variety of grounc and
moored types for leying from submarines. The
cerllest were those which could be laid from
submerine torpedo tubes, the TMA (moored) and
the TME (ground). In 153% the TMC, a larger
verslon of the TMz, was developed to meet
fleld reguests for & submsrine-leid mine with
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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.

vere &ll of the moored type for leyins fror the
vertical shafts of speciel minelaying submerines.
The first of this series was the SMA, which was
lald off the Americas inp fields off Helifax enc
Panama in 1942-1%43, 1In 1942 & clock was addec
to the SMA enchor to obtain s deley of up tc

60 days in seperstion of mines 4nd anchor. This
modified assembly wes called the SMC. The de-
velopment of an additional type of SM mine, the
SME, was undertaken prior to the war but never
progressed beyond the preliminary design stage
because of the low priority assigned to the pro-
Ject. This mine was intended for use n deptks
of up to $,000 feet, especially off the Arericer
coasts,

Simulteneously with the development of the
TM mine series, the German Nevy perfectec e
moored Influence case for surface leying, t
EIMF. This essembly was designed for use in
depths of up to approximstely 1,600 feet =as
opposed to the meximur of gbout 125 feet <:r
the ground influence mines; !t wes used ex-
tensively during the 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-
Sveeping 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 contracted
. with the private firm of A.E.G. for the de-
velopment of a bomb-mine. However, SVK re-
mained in comflete control of mine develop-
ment until 1941, when the Luftwaffe created
& separate and independent organization }mown
as the Test Station (E-Stelle: Eprobungstelle)
for the purpose of pushing the development
of' the bomb-mine. ?The E-Stelle was estab-
lished within the Luftwaffe, as shown in
Figure 2.). 1In 1943, SVK was shorn of fur-
ther responsibilities with the formation of
an independent Navy testing establishment
known as the Trials Group (SEK: Sperrwaffener-
probungskommando ).

FUNCTIORS OF MINE AND MIKE-SWEEPING GROUP(SVK)

Until 1941, SVK was charged with the de-
velopment of all German Naval mines,including
alrcraft types. The specificetions and re.
guirements for the mines were laid down by
the General Staff, after consultation with
SVK. 1If, during the progress of the work,
it was found that original requirements could
not be met, the specifications were modified
sccordingly. In addition, SVK furnished
first drafts of instructional and operational
pamphlets, as required by Mine Inspection 51
(Sperrvnrreninspektion), and made manufac-
turing drawings of the mines and mine com-
ponents for contracting firms.

PERSONREL OF MINE AND MINE-SWEEPING GROUP(SVK)

, The Personnel of SVK was under the super-
vision of Kdr,Kapt. Zur See Bramesfeld, and
vere divided into two departments (1) Naval
and (2) Technical. The Naval Department was
assigned approximately 500 Naval personnel
vho vere allooated, as needed, among the
Department's four sections; (1) Mines, (2)
Influence Sweeps, (3) Depth Charges, etc.,
(4) sweeps, and a flotilla consisting of
about 200 vessels ranging 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,
3} 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 other:s remained

in & civilian status. 1In practice, the
scientific, technical, and des’gn work wes
handled by the Technical Department and the
Marine experience added by the Naval Department.

FACILITIES OF MINE AND MINE-SWEEPING GROUF(=VE)

The principal buildings comprising the SV¥
installation at Klel were as follows:

1. Main laboratory and administration
bullding, including & large wing for drafting,
files, and reproductions.

2. Mein shop bulléings in the form of &
cuadrangle with the megnetic laboratory (&
wWodC construction) in the center of the ou
rangle.

=

oo
(3

2. MiIne School bduilding and barracks.
4, Foreign Mine Museum tullding.

5. Assembly and storage bulléing beside

the docks,

€. Tenk bulléing similer to thet of KoL,
Nevy Yard, Weshington, D.C.

7. Miscelléneous service buildings.

The major testing equipment avelleble to
SVK was as follows:

1. Physical testing machines of the typr
normally found in metallurgical leboretories.

2. Pressure tanks of verfous slzes, In-
cluding typcs large enough to accommodete mine
cases,

Z. Several
testing mines

laboratory ships, suitable for
on the sea bottom.

4. Flectrical eand acoustical laboratory
instruments,

5. DCrop testing equipment and shock testing
gun,

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

TRIALS GROUP(SEK:SPEHRHAFTENFRPROBUNGSKOMMANDU)

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 polint of view,
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This command was bated at Ralungborg, Dcnmark
and consisted of a flotilla of mine layers,
mine awveepers and work boats. Approximately
T00 officers and ratings comprised the staf!f.
Departments were set up for each type of mine
and gear, such as controlled mines, moorec
mines, ground mines, mechanical minc-sweeping
gear, etc., An sireraft mine section, headed
by an Air Force officer, wes created; but,

on account of the shortage of planes, fuel
and personnel, 1little aircraflt testing vas
carried out, the task being left to the
Luftwaflfe.

Appurently, there was no set pattern for
Lesustic or magnetic trials of mines. Target
ships provided the sctuetlon under the supel-
vision of & specialist officer, who had femil-
1erized himself with the unit being tested by
vorking together with SVK. Tests were designed
to slmulate field condltions as closely as
Tassible.

Trizls CGroup (3FE) reported the trial re-
eults to Mine Inspection (SI1) and made its
owr, Y:osumincdetlons; 1f the item was aglreedy
opcrationerl, S:ik coulé advise discontlnuance.
Iralts of publications preparecd by SVE &nc
avering the ltem under test were checked

s
- P

ZZY from &n operational viewpolnt.

FUNITION:Z COF TEST ZTATION (F-STELLTF)

The function aof T-Ctellc, Scction I-7
(Mineg) was mainly the testing of sircreft
mines. Howevier, thi: group was alsc re-
sronsible lo: the coordination of developrment
work beln;: cerrléc on by variosus osutsice
LEgencles gnd for some independent develapmint
work. (I-Stelle éifZcred from SVE in thet
practlcelly &ll of the former's reseerch,
cevelopm:int, anc crefting work wes don: Dy
outside agencies which consisted mainly of
privete manufacturing Tirms).

PZRIONNEL OF TIST STATION (:-STELLE)

The personnel of I-Stelle were under the
immediate control of & Luftwzs{fe Captein
LZtel. They consisted of 12 technicel men,
atout 50 men to discherge miscelleneous
me chenical and ordnance tasks ancd about
GG men to handle the verious planes and
boats assigned to the Zection. The 12
technical personnel were bolstered by about
50 independent scientistes end technicilans,
under contract to the private menufacturing

irms associated with TF-Stelle,

FACILITIFS OF TEST STATION (E-CTELLE)

The buildings comprising the E-Stelle es-
teblishment at Priwall were as follows:

1. Hangar space (Used for offices and
.z:11 workshops).
2. Workshop and Laboratory bulldings.

3. Parachute handling building.
4. Storage sheds.
5. Explosive storage sheds for fuzes,

flares, and other miscellaneous small ex-
plosive charges.
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The vesstls Gssigned to tle sectlion w-ros
as follows:

1. Onc ship of abcuil (NP0 tons, the "Grief”
2. Onc ship of uvncer £C0 tons, the "iorpel ©
Two motor boats.

4. Two crash boets.

5. On¢ mecdium-sized work boat with mine
end ceble hancéling gebr.

COORCINATION EFTW:IN T¥:I RNEViIL MIKTZ ANI

2]
SWEEFING GRCUF(IVIl) ANL LUFTWARE_. TEZIT

(£-STELLE ).

As e result of the interservice rivalry, t:.
coordlnetion between tht twe mine development
groups,as well =s between the various technl-
ciens of SVK, wes spott,. L, this method
scparate informztion of eech orgenizellon was
inlormelly poclicé anc t-chn.cal diffle
éiscussed. Wnin renuestecd, the faeill
SVE were mede cvalletle to E-Ztolle, for
whatever purposes desired.

SZnce the =
ley in the tes
canulecturers, €
al rules for determi
of materiel recelived.
ont hundrecé items wWes Tecrivel, twiniy speol-
mens were selieted BT rendom ené testec, I
07 or morée wert unsatlc ry, En =éd
twenty werc seclected and tested, IS
rare of the second 1ot were detective
terlnl was re jected, Under speclel cf
stances thies methof conlc be eltersd
it was more or less stripgent, but In
cese reports of thi tests wers
Alr Development (FLT), with exr
recommendations. In eddéltion, !
checks on accepted materiel storsé at
verious depots, 1n order to determing
effect ol &ging.

Where development work was involved, the
first step wes the prepereticn of specifica-
tions and reguirements by Headquerters with
the assistencc of Alr Tevelopment: MiInes
(FLE-T7) and Test Stetion: Mines (Z-T).
Thercaefter & menufecturer wes selected and
the project essignec¢. Members o! E-7 techni-
cael staff wer: assigned to provide lieison
with the firm. 1If modifications requestec
by firms were of minor importance, not affecting
the working properties of thr erticle to be made,
they were generally allowec. If the firm re-
quested important mocifications, because of
lack of suitsble manufacturing equipment, or
if it was uneble to carry out lmportant modif’ca-
tions found necessery when the article wes put
to use, then sieps were taken to provide the
firm with the requisite equipment. Sometimes
there were difficultles which were in reality
due only to the policy of the firms in guestion.
In these cases, the sdvice of outside manu-
facturing experts, not directly interested n
the matter, was requested before any decislions
were made. At other times, the firm taking up
the manufacture of a particular part wvould re-
guire some patent process of another firm.
E-Stelle then arranged to borrow special engi-
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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:

SpervaffenInspektion: Vice Admiral Michels)

Trials Group

: Sperrwaffen erpro-
bungs kommando: Fgt. Kpt.
Broekelmann)

weeplin

Naval Mine and Mine-

Tour
i_oSperrversuchskommando:

Pt. Zur See Bramesfeld)

Mine School Arsenals

Technical
Naval Baudirektor von Ledebur
- 1 - Mines Flotilla - T -1 Cases
(von Linden) (Rodiger) Moored Mines
(Schuller)
- @ = Influence Sweeps - T -2 Sweeps
(Lz2mbrecht) (Behrens)
- 3 - Anti-Submarine - T -3 Firing Units
and depth charges (Hagemann)
(Davids)
- 4 - Mechanical Sweeps - T -4 Cases
(Gemein) Alrcraft Mines
(Rersten)
Drafting Shops
Rooms
Mine Groups Personnel %
Adzinistre-
tion

Above organizational details

supplied by Fgt.

Foreign Mines

Kpt. von Linden.

Figure 1 - SVK Organization.

mester mechenlcs familier with the
second firm for the contractor.

neers ot
woerk, from the
THD ZF:EZCT OF ALLICD BOMEING ON TXZ MINF FFOGLAM
Lesice from the creation 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 srrenge-
ment proved entirely satisfmctery, and no

further pr-cautlons wer- teken. On the other
hend, the research end development instellszticn
of VK and E-Stelle, mlthough perticulearly
vulnerebls to eir atteck, escepsd demege
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.
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CRCGANIZATION CHART - LUFTwilFE

Airforce Eigh Command

(czL:

I

Cperatlons Steff

Oberkomzando der Lultwaffle)

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

Genersl ESterff

Alr Development
(FIE: FlugtwlickIung)

Praocurement

FLE-T
(Mines)

FLE-%
(Torpedoes)

Other Secticns

LF-12 (Kilitery Control located
at Hamburg)

Commander of Test Stations

(KIZ: ( Fommander der trrrooungstitellen
Militery Control located at Hamburg)
Travemunde Other Test Ststlons
(Erprobunesttellern)
E-= Eo7 E-c
(Mineg) (Terpedoes)
Haurtmenr Eitel
Grourp 1 Grour 2 Group 2
(St. Ing. Spieler) (Brt. I?g. (St. Ing. Doorman)
Kern)

Figure 2 - Luftwaffe Organization.
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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 the
latter stages ol the war, shortages cur-
teiled operations. In addition, miscalcula-
tions at severel points marred the program.

At the beginning of the war, the German
Nevy emphaslzed guns and torpedoes, Apart
from a small group of specilalists, it wvas
not interested in mines. Even the special-
lsts belleved that while mines, intelli-
gently used, could be powerful weapons,
they vere very likely to be discredited
by injudicious use. This liebility to
fertultous rise and fall in the stock mey
weéll have contributed to deprive mine
cevelcpment of the consistent directiryn
end drive to be seen in German torpedou
cdevelcpment.

Mining suffered consistently from its
subordinate standing. No omne in the Navy
held operational control over mining; uno
oneé 1n the Mining Command possessed suffi-
cient drive and grasp to present the case
for mining with enough force before the
High Command. As & result, the direction
of mine warfere failed to rise above its
second-rate position.

The weakmness of the Mining Command was
readily apparent in operations. The de-
centralization of control over operations
and operation policy contrasted markedly
with.the highly centralized control the
Mining Command held over materials. The
German Navy had no specially built, high-
speed minelaying vessels. capable of
large-guantity plants, Although Schnell
boats, submarines, destroyers, cruisers,
and certain merchantmen wvere fitted for
minelaying, none of these vessels was
ever avallable in sufficient number of
combination to meet the strategic re-
quirements of the mine group.

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 of small mine-
sveeping vessels. Pressure from the High
Command finally resulted in a change of
policy, but by then it was too late.

The greatest weakness in the mining pro-
gram was the lack of cooperation between the
Ravy and the Luftwvaffe, and on & lesser scale
between the Ravy and the Army. The Luftwaffe
insisted upon it= own independence, and the
Naval Mining Section (1 Sk1) had no juris-
diction over its minelaying activities. The
Navy maintained thet every minelaying opera-
tion was a naval operation. Accordingly they
trie¢ to influence policy, although they
could not exercise control; but even in this
they had 1ittle success.

After the collapse of France, when the
Navy came to the view that an effective sea .
blockade of England would bring her tc her
knees, the Luftwefle continued to use bombs,
the results of which were tangible and of
greater propaganda value, Admiral Muller
declared, "Goering wes interested in showing
Hitler and the German people pictures of
bombed and burning English cities, and wss
not content vith the invisible end oftern
immeasurable results of Naval Mine Warfer

At the same time, the Luftwvaffe preemp:sd
much of the Navy's jurisdiction over both
operstion end production. The pre-var plan
hed been for aircraft minelaying to be con-
fined to estuaries and such coastal waters
as could not be reached by surface craft or
submarines, One Luftwaffe formation based
in northwvest Germany and cooperating with the
Fleet was to carry out all aircraft laying.
The exclusion of German naval forces from
British waters led the Luftwaffe to extend
its area of operation, and the plan guickly
broke down. In its minelaying it so com-
pletely ignored the Navy that it prematurely
laid tvo new types of mines before they were
ready in large numbers, and 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-
clently 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 devel-
opment resources, mainly in incdustry, wvere
built up.

Ultimately the Luftwaffe put much effort
into the design of firing systems and cor-
responcing modifications of the EM(bomt mine).
Nevertheless, the BM was more restricted in
its condition of drop than the Ravy IM
(parachute mine). With the exception cf the
pressure unit, which was a special case, the
Navy had already produced all essentielly
new firing systems, 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 manufactured¢ their own
versions. Later, when the unit was ready
for laying, the services again disagreed on
its use in combination with other units.

The Navy insisted on combining it with the
megnetic unit, while the Luftwaffe preferred
Zts use with an acoustic unit.

The Navy seldom attencded triels of new
devices at Travemunde, but it did receive
completed specimens,sent for information
and suggestions.

While the war lasted, the diversion of
effort involved in the dual development
continued. Luftwaffe Colonel Rommel com-
rlained that the naval system was far too’
rigid to get results guickly. Since the
Luftwaffe did not get them any quicker, the
view of German naval officers that the
separation was thoroughly undesirable, seems
to be sound.

To & lesser extent, the same sort of
division existed between the Navy and the
Army. Although the Navy was responsible
for harbor security and control mines, 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 lmproving existing operstlionsal
rodels and had not, &= yet, gon- into maess
productlon. The existing stocks of megnetlic
minés were very small. They consistec cf
aprroximetely six hundrecd IMA's ané LME':=
and severel hundred RMA': and RME's,

The Germen techniZeel development of mine
firing systems fell into three steges., The
first, the period from Cctober 1C3G to the
Sumrmer of 1941, was onf of cignificant ‘nno-
vetionz, It saw the introducticn of the
magnetic mine with its successive modifice-
tions, followed by the rush development of
the audic frequenc)y scoustic and the combin:d
magnetic-acoustic mincs.

The German Nevy exptcted the magnetic
mine to suffice for the war, but withln & year
the British were applying successful counter-
messures. The Nevy placeé thes blame for thls
vpon the Luftwaffe, which in 163G leld the
mines in the Thames estuary before enouyh
were avellable for e heavy stteck., The Nev:
felt that these were far more 1ikely to be
réecovered thkan ship-lsid or submarine-leic
mines, whick might sefely be lald in small
numbeérs.

Even before the British negated the
effect of the magnetic mine, the Germen
Navy began the rush development of the aucio
freguency ecoustic and combined magnetic-
acoustic mines. As & result, they were
actually producing ecoustic mines in smell
numbers within three months after the out-
break of the war. Quickly theéy overcame the
operational limf{tetions of the first models,
and proceeded in 1G%%1 to develop & comblned
magnetic-acoustic mine. COCnce more the
Luftweffe stultified the effect through
premature laying.

By the end of the period the effective-
ness of the magnetic mins had serlously
diminished. 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-
tian, the luftwal:e toock mining more
znad pul Torwarc Lts biggest minelssin

third period, from the begin-
ning of 1¢&% te the ené cof tre wer, the design
work of the previous two end & helf ycar: bere
frult. The preszurc, the low-fresuency acoustic,
encd varientc of the sudilc frequrncy circultes

camc into zervice, ané the Nevy had unZry & -
vilepment & wide varicty of

Fror 1247 on, the £114¢: had studird
cel probvlem:z in ved In countiring man:
tro8 wwepons: but thilr use would, none
¢g¢, have been very unwelcome.

man: hacd crveloped not only new
lso new téchrlaues. Tiner nc single

e rmountable, the weepen wer the rineo-
fri the indivicual mine, Mine warfars

Sp the prin~iyls of statistics. At

A me that German mines were becoming
15t » complicats€ In firing principles,

first the Luféweflfe and subssgquently the Nevy,
late in the war, errivecd at the gencrel policy
c! laying mixed filelds. These greatly incrcogse
the problems cf =weeping.

The demané foc: min- £
invesion year, 1044, E

1)
o
- m
el
o
-
C
[
oot
T

the ¥y thin the
Yigh Commend eppreclat:¢ the value of
warfaere, but was forcci to cut codirs
Lorm with the meximum pos:zible froduc
At th< seme time, the laying capacity
vftwelle declinec heavily e:s 1
Gerrmen reverses on all fro

SLiILf out o! the néfw armcr

Enc other naval craft tock

cffensive in the last steges o! the war, but

n

their scale of operation:s was nececserlily zoell,

The £11ies were fortunete that
ez in the cece of Gorman submerines
peazez, the bomber position we: not
witn ths weapon position, If the
had regeinesé its offonzilve powsr,
mine Gelense woulc have deterilorated.
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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 laid 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. Consequently,
the information contained herein on such
mines 1s based solely on statements made by
German prisonere of war and should be treated
accordingly,

The EMA Nine. The EMA vas developed
during Wor ar I and was the first German
mine with a chemical-horn firing system. Ac-
cordingly, to differentiate it from the pen-
dulum-type mines then in use, it was desig-
nated Elektrische Mine type A. Its produc-
tlon was discontinued at the close of the
war., Its appearance in World War II is ac-
counted for by the fact that stocks remained
on hand in 1939,

The mine existed in two models, one for
laying by surface craft and the other by
submarine, Only the surface craft type was
laid in World War I1, since the other type
required specially fitted submarines which
vere not available,

Description of Case

Shape Tvo hemispheres,
joined by a 12-in.
¢ylindrical mid-
section.

Figure 5 - EMA Mine Afloat
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Materisl Steel

Diameter 34 1in,

Length 46 in.

Charge 330 1b. block-fitted
hexanite

Description of External Fittings

Horns Five: one in center
of upper hemisphere;
four, equally spaced,
around upper hemi-
aphere

Arming svitch and On mid-mection, se-
bnoster release cured by keep ring

Detonator carrier In bottom center
mounting of case

Mooring bracket Bolted to two lugs

and vhite metal on lower hemisphere
mooring switch

CHEMICAL HORN (5}

ARMING
SWITCH B
BOOSTER
RELE &SE

LEADS

MOORING PULLEY
B COME-ALONG

= — WHITE METAL
MOORING SWITCH

MOORING BRACKET

\‘—'—" DETONATOR
DEPTH-TAKING CARRIER
HYDROSTAT MOUNTING

Figure 6 - EMA/EME Mine
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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 to

the EFE except for the welght of charge,
which differs as follows:

1. ENA 730 1v.
2. 'EVMB B85 1b.

It is a moored contact type fittecd to take
seven chemical horns, and was designed for
use against surface end underwater craft.

Fipure 7 - ENC I Mine

The EMC I Mine. The original EMC mine was
completed In 152%. (figure 7). It utilized
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

ENC T - EMC II - EMC II (Urper Antenna)

General

Moored, contact, chemical-horn mine,
lald bty surface craft.

Offensive or defensive mine, for use in
maximur depth of water of 1700 feet,

Meximur depth of case when mocred is
245 feet.

Description of Case
Shape Two hemispheres,

Jjoined by & 2 cylin-
drical midsection

Material Steel

Diameter . 46 1in,

Length 48,5 in,

Charge 660 1b. block-fitted
hexanite

Description 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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Figure © - ENC I Mine with 7ulier Snepr Line

base tlate Standard type EMC II

Lifting eyes Two, 19 in. apart, 22
in. from center of

upper hemisphere

Cperation. Mine tekes depth by plummet.
Mooring tension pulls out the mooring spindle,
¢losing the mooring safety switch, tripping
the booster release lever and the mine is
armed.

Standard chemical-horn firing.

The only self-disarming device is 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 II existed in the
six types shown in figure 49a, The general
characteristics of each of the various types
are as follows:

EMC II with Upper and Lower Antenna

Upper antenna 130 ft.
Lowver antenna 100 ft.
Depth setting 3 to 190 ft,

Max, depth of case 245 ft,
EMC II with Tombac Tubing

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

100 f't,
3 to 190 ft.

Tombac Tubing
Depth Setting

Upper Andenna Connec tor

Mooring Spindie

Fipure 10 - ENC TI Mine

EMC II with Lower Antenna

100 ft.
3 to 190 ft.

Lower antenna
Depth setting

EMC II with Cork-Floated Upper Antenns

Upper antenna 65 rt.
Depth setting 3 to 190 ft.

EKC II with Chain Mooring
20 ft. of 5/8-1n.

chain
3 to 190 ft,

Chain mooring
Depth setting

EMC II with Chain Mooring and Cori-Ilaated
Snag Line

Chain mooring 20 ft. of 5/B in.

Snag line 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
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CHARGE

v

BOOSTER %
RELEASE %y
LEVER—

DETONATOR

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 critical shortage of
lead, steel horns were developed and substi-
tuted for the standard Hertz lead-acid horn,
The steel horns were so constructed that the
metal and welds would not part if bent to an
angle of 9C degrees. A pull of approximately
130 pounds is sufficient to bend the horn and
break the inner vial, Although the lead horns
were considered superior, the steel type rroved
satisfectory operationally.

Early ih 1044, the German Ravy experimertec
with a 22-second clockwork 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,

7% EXPLOSIVE
\&o* / FLOODER

EIGHTH HORN (sDM)

MOORING SPINDLE HOUSING

T~MOORING SPINDLE

- Crose Bection

was selected by turnire & dlal cn the fece of
the clcek. The eleck was simultaneously wound
and started by rulling a wire lanyard at the
base cf the device. At the crrosite end,
another wire was run cff: the wire lanyard was
snarped ir. by the srrirng-lcadec¢ clcck drum and
the safety rin withdrawn.

When, with relatively miror casualties, the
Allies succeeded ir renetrating 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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Flpure 12 - EMC II Mine with 80-ft. Rubber
Sneg Line

an all syonge-rubber case. Limited experimenta-
Ttion was commenced to determine the resronse

of verious types of synthetic sponge-rubber to
ASDIC. The end of the war caught these experi-
ments In thelr early stage. Consequently, no
mine cases of this type were actually built.

Both models of this mine were laid opera-
ticnally. (A field of ENMC I mines was laid
in tke South Pacific, some of which were re-
covered by U. S. Navy Mine Disposal Personnel.)

The EMD Mine. The first EMD mine was ready
Tor operetional use in 1924, It was a moored
contact tyre fitted for five chemical horns,
and was designed for use against surface craft
only; consequently, it had no lower horns. Ex-
cept for the absence of such horns and its
smaller size, the EMD is practically identical
to the EMC. (Both mine types use the same base
rlates, anchors, and sccessories). 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

15 RESTRICTED

Flgure 13 - ENC II Mine with 20-ft. Mooring
Chain

Explosive Flooder
Cover fkmr

i
Securieg Lo i) ~Litting Exe(2)

Figure 14 - EMD I Mine
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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, for use in
prarimum derth of weter of 1700 feet,

Descrirtion of Case

Shape Spherical

Material Steel

Diameter 40 1n.

Charge 230 1b. block fitted
hexanite

Figure 15 - END II Mine - Upper-Lewer Antenne

UPPER ANTENNA CONNEGCTOR
~ELECTRODE PLATE

GHEMICAL

/fp “HORN (4)

EXPLOSIVE
FLOODER

SECURING |
LUG

A MOORING
SAFETY SWITCH

T TRANSFORMLR

EIGHTH HORN{SDM)

BOOSTER RELEASE LEVER “t“ﬂnSE PLATE

DETONATOR
= MOORING SPINDLE HOUSING

DETONATOR SET SCREW
MOORING SPINDLE

Figure 16 - EMD IT Mine - Cross Section
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Firure 17 - ENL I1 Mine Afloat

‘Dessrivsicn of Externsel Flttlngs

Five, one in center
of cover plate; four
eguslly spaced around
urrer hemisthere, 2C-
ir.. from center

Horns

iameter, in

Cover 7late
uryer hem-

lush e
v 10 bclts
Base tlete Standerd Tyre ENC 11
ILifting eyes Two, 1.5 iIn. avart,
1 -

z 1. from center
of upper hemisrhere

Securing lugs Five: one 2.5 in,
frcm center of uprer
hemisthere: one 21 in.
from center cf lower
hemisthere: three,
stapgered,1? in. from
center of lower hemls-
rhere

Oreration. Mine takes dertk by plummet,
Mooring tension pulls out the mooring srindle,
which closes the mooring safety switch, trips
the booster release lever, and arms the mine.

Standard chemical-horn firing.

The only self-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-
neted "Elektrische Mine Englische" (EME). It
was used solely for experimentation.
of tr!n mine are avallable.

"y
o

No detalls

UNIT STERILIZING
COMPARTMENT CLOCK

POCKET

-

Figure 18 - ENF IT Mine

The EMF Mine. The ENMF wes the [{l!rst mocored
infTuerce mine develored by the Germans. It
design wes undertaker fn 1028 and comrleted In
1631. 1In 193¢ the base rlate was revieed and
the mine put into production. By 193% it was
ready for cperational use, but the magnetl

unit in existence precved unsatisfactcry. In
1041 the ¥ 3 had been perfected and adarted
for use with the EMF. At sbout the seme time
unsuccessful attemrts were mede to fit this
mine with an acoustic unit known as A . The
mine wee laid oreraticnally only with the M 2

unit. It was coutemplated that the fcllowing
influence urnit should be fitted tc the mine:
1. M4
Z. AA 4 (Unit abandoned in 104k)
3 AT
L AF 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,
there were no provisions for an H80-day cleck.
In the final model the cese was imyrovecd In
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Flooder Piate

— 80-Day
Clock Piate

Mooring Spring
Buffer

wc hemlspheéres,
joined by a cylindri-
ot

mid-gecticon
Diameter 45 in.
lenrth 57 in.
Crarre 750 1b. block-fitted
hexenite

Deserirtion cf External Fittings

Two 60° apart on
urper hemisrhere,
20% in. from center

Lifting eyes

Anchor-securing Three, hook shaped:

lups twoe on lower hemis-
there, 160" arart,

114 in. from center:

Cne on ugfer hemis-

There, in. from
center
Flooder tlate 6-1in. diameter, on

urrer hemisphere,
2tz in. from center,
secured by 10 bolts

;B-Iﬂf cage Mounting)

6-day Clock

Bose Prare
Mooring Spindis
Figure 20 - ENF Nine with M 2 Uni:
cloek czver S-1n. dilspeter, on

lower hemlsthere, I
line with flooder T..ite,
224 4n. from center
cureé by 10 “c;ts
Operation, The mine takes deyth by ¢l
Meooring tension rulls cut the mooring E“i
trirring the bocster release lever and rEleﬂc-
ing the locking balls from the clockwerk srindle.
Water rressure derresses the clock sypindle at a
depth of 15 feet, starting the clock. The cli-
runs off i1ts delay period, and the unit starm
its testing cyele. If the mine does nct oriernt
itself rroperly after a pre-set time of ur tc

12 keurs, a scuttling charge will fire to sink
the mine.

‘r

The orly self-disarming device is the 90-dey
clock, which is designed to scuttle the mine *f
the clock stors at any time prior to comrletion
of 1ts set period or urcn comrletion of its set
reriod.

The operational characteristices of this mine
are as follows:

laying Leights 1z ft. - 25 krots
end speecr 16 ft. - 18 kncts
Laying derthe 25 ft, - with cable
n.

55D_FL. - with cable
7/16 1in,
GEE ft. - with cable
3/8 in.
164C ft. - with cable
5/16 in.
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— by
Lecking Rwg

Lnit Release
Fuse

Flpure 21 - EMF Mine - Blrccage Suspension
for N 3 Unig

Minimur laying 130 ft. (B0 4+ 50)
depths

Minimum and rax:-
oum case depths

E0 to 115 ft.

In 1¢4Y4 experiments were conducted with an
ENF case made of a plastic material called
"Eternit". This mocdel was kncwn &s ENF (Et)
anc ccnsisted of two Eternit hemispheres bolted
together to form a sphere similar in dimensions
and fittings to the normal EMF. It was under-
geing tests at the close of the war,

The ENG Mine. The EMG was a moored, contect,
ccnstant-derth mine assembly designed for de-
fernse against small surface craft such as tor-
redc boats.

The assembly was designed in 194C to protect
German shipring in the English channel from

attack by Britlish torpedo boats and cther similar
(The original plan contemplated that this

craft.
assembly would be emrloyed to protect the flanks
of German shipring lanes established in an iu-
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

ACID HORN |(5) BOWDEN WIRE

SCUTTLER ___ CLOCK
HYDROSTATIC SOLUBLE
WASHER

SWITCH |

SAFETY

SWITCH
HORN (3}

SWITCH

DESICCATOR DETONLTOR

Figure 22 - EMU Mine

This assembly cculd be laid in derths ranging
from 30 to 190 feet: but, by lengthening the
mocring cable betwveer the anchor and the weight
to B20 feet, the assembly could be used in
greater depths.

Since the EMG float rode slightly above the
vater-surface, mine fields utilizing this assem-
bly were easily detected and avolded. To male
this arparent disadvantage inure to their own
benefit, the Germans develored a dummy ENMG 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 EMH Mine. In 1942 the Germans wvere
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.
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CHAIN e
20-30FEET

PAWL STRAP
PLUMMET

Figure 22 - EMU Mine and Anchor

It was intended that the EMH be laid by
surface craft, be the same size as the EMC, use
an EMC anchor, and be capable of the same derth
settings as the EMC.

The EMI Mine. In 1940 the Germans undertook
the develorment of a mine case that would house
ar induction-type magnetic unit. To reduce de-
velopment work, they intended to utilize a suit-
ably modified EMC case, which was to be known
as EMI. After Freliminary develorment work had
been done, the mine was drorped for the follow-
ing reasons;:

1. Shortages of nieckel and corper prohiblited
the large scale use of navel induction units.

2. Induction units had not been sufficiently
developed to rermit their use in moored mines.

The EMI was the only atterrt by either the
German Navy or the Luftwvaffe to develor a moored
induction-type mine.

The EME and EMU Mines. The development of
the vas under en In 1940, the mine being
intended for use as a moored contact and/or in-
fluence-type mine. In 1944 its development,
vhich was still incoxrlete, was discontinued in
favor of the smaller EMU. Since the EMK and EMU
were identical, excert for size (EMK 44 inches
in dlameter and EMU 40 inches), they are dis-
cussed together in the folloving paragraphs.

The EMK was dropped in 1944 in favor of the
EMU because of a shortage of explosive. {The
EMK was designed for a charge of 660 1b., the
EMU for 220 Ib.) Since these mines were radical
departures from previous German types (figures
22, 23), their development progressed slowly.
Consequently, at the end 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.
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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, hydrostatic pressure mlone would maintain
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 Prevented by
& dash-pot mechanism which maintained arming of
the mine for €0 seconds after release of tenslorn
on the mooring spindle.

The method of placing the main charge in
the EMK and EMU differs from normal German
rractice. Whereas all otker German moored
mines employ a charge container, the EMK and
EMU were designed to house the charge on the
bottom of the mine case. The Germans felt that
loading the mines in this manner would give the
mine a greater lethal range and permit better
mine orientation.

The anchor of the EMK and EMU mines was alsc
of new design. Its most noteworthy feasure was
the fact that it was so designed as to permit
depth setting either by plummet or by hydrostat
(figure 23). The rlummet-line drum was des'gned
Lo accommodate 100 feet of 3/1€-inch cable, and
the mooring-cable drum 500 feet of 7/16-‘neh
cable. in 15- %0-foot length of chain was to
be used between mooring spindle and mooring
cable. Because of its departure from previous
German types, the development of this anchor
Frogressed slovly and was not completed at the
end of the war.

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

The EMS Mine. The EMS (Sehrohrtreiboine S)

is & driTting decoy or anti-pursuit type of
mine. It existed in three forms, which were

designated EMS I, EMS II, and EMS III.

The three types of this mine emrloyed the
same mine case; they differed only in the method
of flotation.

The characteristics of the mine case are as
follows:

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
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Flpure 24 - EMS I WMine

Case material and
thiickness

Method of laying

Rclled steel -
1/8 in.

Surfaced U-bont

or surface craft

Maximum laying height
Maximum laying speed
¥Minimum water depths
Arming time

Self Destroying
Mechanism

10 rt,

18 knots

10 ft. (approx.)
15-20 minutes

(soluble washer)

6-day clock

Figure 25 - ENS I Mine

The Characteristics of the three types of
flotation gear are as follows:

EME I employed a steel float designed to
resemble a periscope, which 1s 66} inches
long end 6% inches in diameter. When laid,
the mine drifted with the upper portion of
the float protruding several inches above
the surface (figure 24).

EME II emplcyed a camouflaged, ellirtical,
steel float which was aprroximeately 13 inches
in diemeter and eight inches high. This
float was designed to ride flush with the sur-
face of the water and to be invisible tc pur-
suing vessels (figure 25).

ENMS IIT employed s hemispherical, plexi-
glass float designed to resemble the dome of
the Marder (midget submarine). The float was
reinted with a silhouette of the head and
shoulders of a man as he would appear when
operating a Marder. This float was approxi-
mately 25 inches in diameter and 14 inches
high, and was designed to create the 1l1lusion
of & partielly submerged midget submarine
with 1ts dome exposed (figure 26).

Work on the EMS mine with periscope was
started in 1941 and completed in 1g4k2. It
was designed to be laid by surfaced i-bomts
against all antisubmarine craft. These mines
were stowed inside the submarine and had to
be handed up through the conning tower when
needed. They were assembled on deck and laid
by hand by & two-man team. Because of hand-
ling and stowage difficulties, danger to lay
ing personnel, and the extremely sensitive
switch horns, only 8 few of these mines were
used operationally, and the project was
sbandoned. During the same period, experi-
ments were conducted with the EMT mine. This
mine employed the same case as the EMS, but
the periscope was rerplaced by a camouflaged
elliptical float. Later, the EMT was des-
igneted the ENS II, and the EMS mine became
EM5 I. The EMT mine was primarily designed
as a drifter for surface-craft laying: how-
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eéver, 1t wes abandoned &t the same t’me as
the EME, for the seme reasone.

In the fall of 16Ul the German Sreak Attack
Commend (XI¥) regquested a floating mine with

& vlexipless curcle attachment to resemble the
dome of & mldpet submerine. These mines were
irternded to be la’ld by small motor boats or
"Linsen" boats es decoys aga’nst petrel craft
in heavily trotected sea lanes. The first
consignment of cuyolaes with the silhouette of
8 midret submarine operator for use +ith the
ENS mine case was delivered in Novemoer 1GhLL,
Very few of these modified EMS mines were
leid, because of operaticnal difficulties and
a smell surrly of cupolas. This modification
had no German designstion, and consequently,
for purposes of identification, it is re-
ferred to as ENM3 IIT.

THE FM MIRES

The German Pluss Minen (FM) mine series
consisted of three types, FMA, FMB, and FMC.
The FMB and FMC were completed and used
operationally; the FMA vas abandoned short-
ly after production was started.

The FM mines were small moored contact
mines intended primarily for use in shallow
wvaters of the Baltic and Black Seas and in
rivers and estuaries. The FMA was designed
and developed in 1920, but was abandened in
fayor of FMB. The FMB was completed in 1926;
hovever, none were produced during World Wwar
II, and only suprlies on head were laid, The

Figure 7 - FNMC Mine Afloet

FMC was developed and produced betweern 1c-
and 12”8, &nd only the surrlies on hard at
the beginning of the war were laigd oTETE~
tienzlly. The FF series was cons!der ¢ ‘n-
effective, primar!ly because of the sm=ll ex.
rleeive charpe and the ease with whieh -t
could oe swert. It was abandoned in faver =f
later imrroved models,

Fls Mine. Thne FMA was the
Fluss FInern series tec be deslen
ored as a mocred, contact, sur!
for use Iin the estuarles of
consicsted of s hemlsrther!
rroximetely 224 inches
chericzl hern e moorinc buffer and
cable mooring, and & cherce of arrrc
22 pounds of block-fitted hexan’te.
was replaced by the FN2.

=%
&2
q

=

FME Fine. The FINE wes coprleted inp arrroyla
mately 1SZc. Tt was a surface-lald, moored,

contact, chemical-horn mine usine & cvlindr:-
cal preset-type anchor (Anker oii absteckbzrein
ankertau).

FMC Mine. The FMC Mine was developed ang
comFleted between 1926 and 1625, Tt wes =
surface-laid, mocr-d, contact, chemicel-heorn
mine using the normal Plummet-type anchor ard
containing & heavier charge than the FNME Mine,

Details. The FME and FMC both used a wire
cable mooring and a spring buffer: however,
only the FMC took depth by rlummet. Mooring
tenslon pulled out the arming spindle, closec
the mooring safety switch and the "A-E" switch,
and tripped the booster-release lever to arrm
the mines. The "A-E" switch in these mines
served only to open or close a switch in the
horn circult. The FNE rad two lifting eyes
welded to the urrer hemisphere. FMC had one
1ifting eye welded to the upper hemisrhere
and three anchor-securing lugs; one on the
uprer hemisphere and two on the lower hemis-
phere. There are two designations for the
FMB mine: FMB and FMB(25). These differ only
in the welght of explosive, 285 pounds and k&
rounds, respectively. The F¥B and FMC differ
from each other as follows:
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Flpure 28 - FMB Mine

FME Mine
Diameter of mine case
Welght of charge

Number of horns

Depth setting

Minimum depth
setting

Mooring cable

FMC Mine
Diameter of mine case
Weight of charge

Number of horns

n
i

26 1in.

28 1b. or 48 1b.
5: one, in center
of upper hemls-
phere; 4 equally
spaced around
upper hemisphere
preset

25 ft. long
1/2-in. diameter

50 ft. long
1/2~1in. diameter

30 1in.
88 1v.

pame as FMB

Figure 2G - FMC hMine

Depth setting 1 ft, to 15 ft.
13 ft, plus
length of depth-
setting mechanism

Minimum depth
Betting

160 ft. long -
7/16-in. diameter
475 ft. long -
5/16~in. diameter

Mooring cable

The only self-disarming device is the moor-
ing safety switch, which 1s designed to dis-
arm the mine by opening the firing circuit
upon release of mooring tension.

THE OMA MINES

The OMA (Oberflachen Mine A) vas a moored,
contact, surface mine the development of which
vas undertaken in late 1942. It utilized a
novel type of mine case and was designed in
five models, which were designated OMA I,

OMA II, OMA III, OMA IV, and OMA/K. Of these
five models only the OMA I and OMA/K were uveccd
operationally. The OMA IT and OMA III wvere
abandoned in the prelininary development stage,
aEd the OMA IV was unperfected at the close of
the war.
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The flrst mcored, contact, surface m'ne de
veloped by the Germans war a jury-rig affair
desipneted WA/K: !t wes leld 2n 1542, In th
fall of the same year the develorment of

iclent mine was undertaker

eing ncted IMA T, Oripinel
or t T called fcr ite use
‘¥ to ¢ feet, but these require
segiently lneremsed te 325 feet.
ment ¢ this mine was gomrleted 2
1S4, and 1t wae lz!d In the f£=211
Ir 13-4 the Germar Navy Dersart
Dy the large nucher of ML I rine
locse, recuced the water-derth re
Lo & mrre sultable derth of BC fe
quested ar arrvrorriate modificat?
mire. The resultine modif’caticn
nated CMA/E

Witk the development of ONMA/Y. the problem
of rreventing excesslive ¢érifters was suc-
cessully met for derthes ur to 50 feet.
CMA/Y., wher tested in the extremely rough
weters of the Elbe Estuary, lasted for more
than five months.) However, since the bun-
yancy of the OMA case precluded the use of
a double chaln mocring in derths over 50
feet, the rroblem remained unsolved for use
ir greater derths.

(The

late in 1042 the development of = moored,
contact, surface mine for derths up to GB5
feet was undertaken. This mine was to con-
sist of an EMC enchor, a large steel float
wlth & gulde arrangement, an CMA Mine case
with & normel spindle-type arming and dis-
arming switch, and e 175-round weight. A
schematlc representation of the assembly 1is
shown in figure 31. This assembly was desig-
nated CMA IV. Becsuse of the relative com-
rlexity and low priority of this mine, its
develorment was incomplete at the close of
the war.

TR O—1T——3

35 ft, ’

N~ 175 Ibs

SO . S

Figure 71 - OMA IV Mine

Kelther the CMA I nor the CMA/E wrs filteen
with the normal Cisarming devices fcund ir
moored mines. This was due to the Tact that
these mines had & slack mooring cable and
could not be fltted with swizches cf the nor-
mal mooring-srindle or hydrostatic types.
Therefore, since these mines broke adrift
fairly often, their use created an unaccert-
able hazard to German shipring and shore in-
stallations. To remedy this situation the
developrment of the OMA IT and OMA IIT was
undertaken. The CMA II was to incorrorate
a mechanical-type disarming device and the
CMA III an electrical type. However, both
tyres rresented & greet number of difficulties
and were abandoned in the rrelminary develop-
ment stapge,

Slnce disarming devices of the normal type
could not be arrlied to the OMA I ang OMA/K,
the German Navy Derartment ordered that they
be fitted with a ZE TvVa. (60-day disarming
clock).

The five models of this mine utilized the
same type of mine case. The cheracteristics
of the case are as follows:
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Chemical Horn (5)

Lifting Lug

uirk bine Aflont

' Bose Plate

Swifch Horn (3)

e ) Pl LE Alhrpd el o 1
whon of firinre herlenal hierns Mooring Spindle
Totel welrht 52 1b.
Fipure 72 - UM Mine
Welrhkt of charre
(eact) AE 1b.,
Fosftive hucyancy Lho . 22 1bw,
Tetnl helrht 7]% n of thi:z rerles beceme the UWa I wher, alter
slight modiflicetlons im the cesze and mooring.
Dipmeter lezsz skirt LE% n the 1MA I wes introduced. In 1¢3Z the
I1II ayreared. Baslcally, it wa:s the rsame ecs
Deley ir erming 20-35 minutes Ite yredecesscrs, with iforrovements Ir the
(Soluble washer) encher ard mooring srindle,
The significant desisn feature of this mine Descrirtion of Cace
case was the steel skirt fitted to the unden
side of the case. The purrose of this skirt Chare Srherical
was to eliminate dirting of the mine.
Materlal Steel
The OFA I and the CMA/Y were identical ex-
cept for the types of mooring and anchors Ciameter 72 in.
used. The OMA I mooring consisted of a length
of chain secured on one end to the mine case Charge €6 1t. blcck-
and on the other end to & lencth of steel cable fittled hexenite
leading from the mine anchor. The CMA/¥ moor-
ing censisted of a 35-Toot bight of chain se- Descrlption of External Fittings
cured on one end to the mine case and on the
other end to & length of chaln leading from Horns Fipht: one chem -
the mine anchor. The anchore were substantiasl- cal, in center of
ly the same, excenrt that the cylindrical mine urrer hemlsthere;
stool around which the mooring was colled was four, chemical,
higher on the CMA T than on the OFA/Y. equally spaced
around urrer hemis-
there, 15% in.
TEE T MINTC from center; three,
swvitch, equally
The U-Bootsa wehrmine (U1') mine series spaced around
consisted of three types of moored, “contact, lower hemisthere,
surface-laid mines, the Ui.., UMA/K and UME. 17 in. from center
The UMA Mines. The f'irst of this series Base rlate Standard type UMA
wee developed In 1028, It was & moored, con-
tact, chemlcal- and switch-horn wine, la’d Tiftlug eye Cre 1¢ in. froo
bty surface creft, intended for use Trimarily center of uprer
epainst submarinec. In 1536 the prototype hemisphere
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HYDROSTATIC SWITGH (2)

by

SWITCH HORN N\, ~¢ ;.;
(3 ?{S\:} ,
N ¥

S
BOOSTER RELEASE LEVER

ARMING SWITCH
= CONTACTS

g}:ﬁ{/’/ BASE PLATE

DETONATOR/f”/f/

AE SWITCH

DETONATOR SET SCREW — |

CABLE FOR ANTI-SWEEP

ety

AE SWITCH GEARS

SWITCH

e —s

s Lz ;

LS MOORING SPINDLE
. HOUSING
=y

MOORING SPINDLE

Figure 24 - UMA Mine - Cross Sectlon

Lifiin; lug cne, 180°% from
1ifting eje, 1C
in. from centér
of uprer herls-
There

Operation. The detth of the mire case ¢

preset end determired by Lhe amount of moor-
ing cable used. Nooring tension tulls out
the mcoring spindle, clcsing the mooring
safety switch, trirring the booster-release
lever, and the rire 2 armecd.

The only self-disarmirg device ‘s the moor-
ing safety switch which 1is designed to disarm
the mire by corening the firing circuit upon
release of mooring tenslon.

The Germarn UMA/Y mire mcsertly was de-
signed and develcped in late 1G4Z to defend

RESTRICTED

the ses arrroaches to licrthern Eurcpe fron
Allied msttack. It reriaced the ENG mine &=-
semktly, which was considered unsatisfeciory
for the defense of such waters, and was used
orerationally until 1G4L4, when it was in turn
rerlaced by the CMA/Y.

The UMA/K consists of a normsl UNMA mine
case witl the lcwer horns blanked cff, =
cast-iron 110-pound welght and & cast-iron
anchor weiphlng 50C rounds. The assemtly of
the above comronents before and a“ter laying
is shown irn fipures Z*5 and 3

The assemtly is so designed that the mine
case repains on the surface, regardless cf
the stage of the tide. It may be laid ir
derths of 85 to 165 feet. For derths of
to 150 feet, & €5-foot mooring cable ‘s
used betkeen tre mine case and weight: for
derths of 1CC te 165 feet, the mooring-cable

&5
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BALLAST
RING

Figure 35 - UMA/K FKine

lenmth is incressed te U5 feet. In both cases,
the reoring cable between tle anchor and weight
is 16T fect in length.

Flpure TE - UMA/E Nine

The UME lNine, The UME mine was
ed in 1% 1

arn¢ 1t arreared Iln four lerms,
wuas & moored, contact, checlicel- and switch-
horn mine, leld by surfece craft.

It was an offensive or defensive mine, for
use in maxirum water deytr cof EQU feet,
ageinst surfuce cralt ané submarines., The

"

maximum depth of case when moored is 110 feet,

The Four Forms

UME with tombaec tubing: 1G41
UME with 5-foot chaln and mechanleal

cutter; 1G43

2B with 5-focot chaein, mechanical
cutter, and cork-floatec snag line; 1GHZ /L4

UMB with 5-foot chein &nd two lmprovecd
mechanical cutters; 1lobly

Description of Case

Shape Sphericel
Material Steel
Diameter 33,5 1in.
Charge 90 1b. block-

fitted hexanite

50 EESTRICTEL
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Switch Horn (3)
Pocket Blanked
off

soM
Switch

Mooring
Spindla

Flgure 37 - UME Mine - Cross Section

Descrirtion of External Fitiings

Horns Elght; one.
chemicsl, in
center of upper
hemisphere; four,

e chemical, equally
spaced around
upper hemisphere,
17.1in. from centcr;
three, switch,
equally spaced
around lower hemis-
phere, 17 in. from

center
Base plate Standard type UMB
Hydrostatic Two: 6.5-in. diame-

awitch covers ter; one, 7.5-in.
from center of
urper hemisphere;
one, 17 in. from
center of lower
hemisphere

RESTEICTED

Explosive
flooder cover

Securing lugs

Snag line
(Ortionel)

Booster

6.5 in diameter,
23 in. from center
of upper hemis-
there

Three; cne, 20 in.
from center of
uprer hemisphere;
tvo 20° apart 12
in. from center
of lower hemi-
sphere

79 feet long, se-
curedé tec center
of three-foot
length of wire
connecting two
switch horns.
When the mine is
80 rigged, the
chemical horn
cirectly above
is blanked off.

31
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Chamical Hoen (5)

Litting Eye (2)

Hydrostalie Scullling
Switch

Securing Lug
t3)

Moocing Buffer
s

Hydroslofic
Arming Swifch

Swifch Horn
Boss (3)

Cable for Anli-Swesp
Switch

Anti- Sweap Swilch

Tombac Tublng

Figure 35 - UMB Mine Afloat

The hydrostatic scuttling switch on the
uprer hemisphere 1s an anti-shallow-plant
hydrostat which controls a double-pole switch,
normally made to one of its contacts. The
hydrostat may be set to eany one of four
derths: 0, 5, 10, or 15 meters. If, upen
laying, the mine moors at a derth shallover
than that set on the hydrostat, the ex-

CONTACT (4)
BAKELITE }
=

SPRING CONTACT
~ (4)

—
DIAPHRAGM

SCREW PLUG

Figure 40 - Hydrostatic Arming Switck for
UME Mine

plosive flooder will fire upon closure cf

the mooring safety switch., If the mine mecrs
correctly, (i.e., at a depth greater thar
that set on the hydrostats the switch cheanres
over tc the other contact, permanently break-
ing the flooder circuit,

The hydrostatlc erming switch, figure L,
on the lower hemisphere is designed tc cren
or close the firing circult wher the wine
rises abeove or descends below a derth ¢f six
feet. A glycerine-filled dash-pot delays the
action of the switch fcr a period of =20
seconds. A screw rlug, fitted te the center
of the swlitch cover, is painted white when
the switch i3 rigged to orerate as described
above. If the plug !s painted red, however,
it indicates that the switch hes been closec
during assembly, being held in that position
by a special extension arm added to the screv
Plug. In this case, the switch will nc: oyen
under any circumstances.

Operation. The mine takes depth by plummet,
The hydrostatic switch closes ir six feet of
vater (if red screw plug is fitted, switch is
permenently closed) and, if the mine moors et
a depth greater than that set cn the anti-
shallow-plant hydrostatic switch, the [looder
circuit 1s broken. Dissolution cof & soluble
rlug allows mooring teneion tc pull out the
mooring spindle, closing the mooring safety
awitch and tripping the booster-release lever,
and the amine is armed. A spring-loaded de-
tent is usually fitted to lock the mooring
spindle out.

The mine has standard chemical or switch-
horn firing. An additional firing method may
be incorporated by fitting a "tombac" anti-
sveep tublng to the mooring cable. Upward
movement of thils tubing along the mooring
cable, such as might be caused by a sweel wire
contacting it, w11l close & switch on the

x5 RESTRICTED
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Figure 41 - Base Flate Type EMC II (Exterior)

tubting end fire the mein charge. Mines fitted
With snag lines w21l not normally be fitted
with the "tortec" anti-sweer device nor the
locking detent on the mooring spindle.

The mozring safety switch is designed to
“serm the nineé by orening the firing circuit
urcr. releasse of poering tens!on excert when
the dezent 1z fitted. The hydrostatic arnine
switeh ls alsc decigned to break the firing
-reudt 1P Tltted with & white screw plup.

c.rcuil

ZASE PLATES

£11 Gerzen mocred cortact mines are

stherlical or have cases conslisting of twe
hemlsrherec foinec by a cylindricel rid-
secticn. The ceses are of mild steel, vary
in diameter fror 26 Inckes to 4€ inches, and
ere loaded elther wiih czst or “lock-Titted
Hexarlte. Chemicel and switch herns are em-
Floyed, either singly or in comtination.

!“ires of this type usually depené on moor-
cneson fer arming and disarming, these
fe:z telng controlled through the moor-
indle or the base plate. General
teristics are given below:

All base rlates are fitted with stralght-
shank mocring srindles which are withdrawn
by moering tension against tension of a coil
spring mounted on the inside of the base
rlate.

Witkdrawal of the mooring spindle per-
forms the fcllowing functions:

It trips the booster release lever.

It arms the self destroying mechanism,

It closes the mooring safety switch,

The booster release lever 1s mounted in
the booster tube and is connected, by means
of a mechanical linkage to the mooring

~
Satery P

L
/‘ “a k.

[ B Cartae

Strong Hock

Figure 42 - Base Plate Tyve UM4& (Exterlor’

Mooring Spmdie
Lock

Mooring N € - - e
Spindie -2 g Safely Pin
Detonator

Strong Back

Detonator Sel Screw
Carrier

A;k5~vu
Switch Cobie

Figure 43 - Base Plate Type UME (Exterior)

spindle. The lever holds the booster in the
"Safe" position above the detonator until
the mooring spindle is vithdrawn, at which
time the lever is tripped and the booster

is freed to drop over the detonator.

The self-destroying mechanism may be
either an electrochemical internal horn
(often referred to as the "eighth hern")
used in the Type EMC II base Tlate, or a
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Tes! Jock

Firure 44 - Zeose Plate Type EMC II (Interion)

rotary, two-rositlon switeh used in the
Tyre EMC I or UMA base plates.

The hcrn-type sell-destroying mechanism
is mounted in a casting secured to the in-
side of the base rlate by four bolts. Its
cperatlior i1s controlled by & mechanical
linkage ccrnecteé to the mooring spindle.
wlithcrewal of the spindle allows & cocking
rin to move the armed position, and retrac-
tion of the spindle rivots the cocking pin
and releases a srring-loaded firing pin,
which shatters the electrolyte ampoule. The
electrclyte then runs into a battery, ener-
glzing it, producing & momentary current suf-
ficiernt to fire the detonator and main charge,
if the self destroying mechanism is in the
firing circuit.

The switch-type self-destroying mechanism
i3 mounted on & bracket on the inner end of
the mocring stindle and 1s connected to the
base plate by a mechanical linkaege. With-
drawal of the syindle carries a small pin
into position behind a cam. Retraction of
the =pindle carries the cam back with the
Tin and closes the switch.

The various base rlates use the following
types of mooring safety switches:

With Base Plate Type EMC - a switch con-
slsting of four contacts, two of which are
mounted on the mooring spindle and two on
the mooring spindle housing. Withdrawal of

Booster Tube

Booster Release
Lever

/ Switch Mounting
\/ Mooring Safely

_~ Switch

Mechonical

Detonalor | A
Linkoge
Ve ¢

Contacls

Mooring
Buffer

SOM Switch

AE Switch

\

Figure 45 - plasc !late Type UN4 (Interior

the srindle makes the contects, arming the
horn circult. FRetraction of the srindie
breaks the contacts, disarcing the hcrn cir-
cuit.

With Base Pletes Tyres EMC I and UMA - &
two-position rotery switch mounted cn e
bracket or the mooring srindle and connected
to the base rlate by & mechanical linkage.
Withdrawal cf the mooring spindle closes the
awitch, arming the horn circuit. Retraction
of the spindle orens the switcn, disarming
the horn ecircuit,.

With Base Plate Type EMC II - & switch
consisting of two main parts: a cylindrical,
bakellite housing mounted on the base rlate
and enclos=ing the inner end of the mooring
spindle; twc bakelite-covered brass cylinders
mounted one above the other on the inner end
of the mocring spindle. The latter are
fitted with brass contact pileces, and the
former with spring-loaded contacts. With-
drawal of the spindle pulls dewn the two
cylinders with respect to the housing, so
that the contact pleces make thelr resrective
contacts, arming the horn and self-destroying
mechanism circuits. Retraction of the spindle
breaks the upper set of contacts, disarming
the horn circuit. The lower set is in the
SDM circuit and remains closed, being locked
by & spring-loaded detent.

With Base Plate Type UMB - & switch con-
sisting of eight contacts, four of which are
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Fipure 4€ - Reose Plate Type UMB (Interior)

mounted on & cross-head on the mooring spindle
and four on the mooring-srindle housing.
Withdrawal of the spindle makes the contacts,
aroing the horn eircuit. FEetraction of the
srindle treaks the contacts, disarming th

horn eircuilt. However, the mooring stindle

is designed to lock in the "out" pesition,

A detonator carrfer is fitied in a well
located externally on the base rlate beside
the mooring spindle, and is held in Flace by
B strongback and a single setscrew. The
screv fits into a boss on the detonator
carrler and is secured by a U-pin which fits
into ar ernular groove on the setscrev. Two
Spring-loaded contects are mounted on the
inside of the base plate, extending verticel-
lyoupvard and then bending at an angle of
907 to enter the booster tube. These con-
tacts make similar contacts on the detonator
carrier when it 1s inserted in the booster
tube .,

A spindle which controls an internel,
two-position rotary switeh is mounted at
either G0° or 135° from the detonator carrier.
A red arrov is stamped on its face to indi-
cate the switch setting and the letters 4
and E are stamped on the part of the base
plate adjoining. This switch is in the cir-
cult of the SBM, except in base rlate TyTe
UMB, where it is in the circuit of the
UMB, where it 1s in the circuit of the "tombac"
anti-sveer device, If the arrow roints to
A (painted white), the switch 1s open and the
Seif-destroying mechanism or "tombac" is not

RESTEICTED

NI
(™)

R

—

A
NN

sl

SRavoevorhooey

vy |

R

g

A- STRIKER SPRING

B- STRIKER GUIDE PIN

C- GLASS VIAL

D- NEGATIVE CONTACT

E- STRIKER SPRING HOUSING
F- STRIKER RELEASE PAWL
G- STRIKER

H- HORN BATTERY

| = POSITIVE CONTACT

Flgure L7 - Efekth Eorr

in the ecircult. If the arrow roints tc E
(painted red), the SDN or "tombec" is ‘n the
clrcult and both should orerate as desizned.

A soluble rlug holder may be found along-
side the mooring srindle, secured by & strong-
back. A black, plastic disc, sbout a half
inch in diameter, is fitted in the atrongback.
Withdrawal of the mooring spindle upon dis-
solutlon of the soluble plug pushes this disc
out of the strongback. lote that the presence
or ebsence of this disc provides a rositive
means of determining whether or not the mine
has ever armed.

In some ceses, the following additional
base rlate fittings may be found:

A gland for connecting a lower antenna
or "tombac" anti-sweer device

A slotted screw rlug for applying a
circuit tester

)
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OORING

SAFETY
SWITCH

BOOSTER X

Qeri
RELEASE 4 |
LEVER v\sh EIGHTH HORN (SDM)
«._ —1 3
DETONATOR N

BASE PLATE
MOORING SPINDLE HOUSING

MOORING SPINDLF

Figure 452 - Diagram of Bese Flate Type ENC II

N —
i , Relecse
Switch Horn (3) R\ 4 %l Lever
Pocket Blanked - :
off
Detonator
S L';Mh
r H
= Base Piate . Strongbock
Mooring Setscrew
Spindle

Figure 46b - Diagram of Base TFlate Type Uha

, CONTACTS
BOOSTER RELEASE LEVER Ol =5 B, [ BASE PLATE

DETONATOR A E SWITCH GEARS
AE SWITCH

MOORING SPINDLE

DETONATOR SET SCREW 1 % HOUSING
CABLE FOR ANTI-SWEEP |
SWITCH | MOORING SPINDLE

Figure 4%c¢ - _lagren of Bzse FPlate Tyre UNF
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KEY TC FIGURE 49a

1.

2,

Fleure 4um - Cperstionrl Mines and Sweer Cbstructors

END I, 11
ENC 1
ENC II - Upper and lower antenne

ENC II

Tombac tubing
EMC IT - lewer antenns

EMC II

Cork-floated upper antenna

ENC II - Chain mooring
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EEY TO FIGURE 49b

B. EFC IT - Snep line and ~nllt pocweio-
9. FMB

10, FMC

11, UMma

J2. UMB - Tombac tubing
11’

UME - Chain mooring and mechanical
cutter

14. UMR - Snag 1ine, chain mooring, and
mechanical cutter ;

15. UMB - Chain mooring and two cutters

16, BNC

Figure 45U - Operational Kines ang Sweep Cbstructors ‘Continied’
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17 18 19 20 21 22 23 24

EEY 10 FIGURE 49c

17, EME I - Periscopt type

1%, ENS I1 - Float tyge
1.. ENH II1 - Cupela type
G, ELG

Sl UmA/M

0 UMAT - Bingle cheln
F%. (UMA/Y. - Douole chain

4, EvF

Fipure 4Gc - Crerational Mines anc Sweep Cbztructors (Contlnued)
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25 26 27 28 29 30 3 32 33 34

KEY TC FIGURE 4od

25. ThA
26, ShA
27. SkC
22, LMF

20. Exrlosive anti-sweep float C
20. Exrlosive anti-sweep floai [

31. Mechanical arnti-=weep float

32. BRB
22. EMR ’
34, EMTA

Figure 49d - Oreratlions)l Mines anéd Sweep Obstructors (Concluded)
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Wt. of
Stage of Hethod of Kethod of Charge Case Dimenslisne
Designation Deveiopment Type Llaying Firing ounds / Haterial Diam, Length
BKC Operational Moored Alrcruft Le-Clanche 120 Steel 26 Lu
born
BHC/S Operstional Koored Surface Le-Clanche 120 Steel 26 Ly
born
A Operational Moored Surface & Chemical horn 330 Stael U Le
submarine
] Operatinnal Hoored Surface & Chemical horn Leo Steel ah Le
submarine
EMC 1 Operational *  Moored Surface Chemical horn 660 Steel L6 Lg
EMC 11 Operational Hoored Surface Chemical horn 660 Steel L6 Lg
lower and upper
antenna
EMZ 11 Operational Moored Surface Chemical horn R0 to Steel L6 LE
Tozbac and tombac tub- 66D
ub‘.r;g_f ing
RC 11 Operational Moored Surface Chemical horn 520 to Steel Le Lg
(Lower An- and lower an- 660
tenna tenna
EMC 11 Operatlonal Moored Surface Chemical horn 630 to Stesl Le Lg
TCork-Floated and antenna 660
Upper Antenna)
EMC 11 Operational Koored Surface Chemieal horm 550 Steal Le 48
{Chain Mooring)
ZkC 11 (Snag- Operational Moored Surface Chemical horn 550 Steel L6 48
Line and Chaln
Mooring!/
EWD 1/11 Operational Hoored Surface Chemical horn 310 Steel 3] Lo
BMG Operational Moored Surface Chemical horn 660 Steel Le Lg
EME Development Moored Surface Chemical horn bb0 Steel =3 AT
andfor influe-
nce unit

Figure ©0 - Contact Mines - Table of Tata (continued¢ or: next page)
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Total Wt,

(with mnchor) Bemarks

1430 Devoloped by SVE for use by the Luftwaffe. Is only 5VK mine in which booster and datonator
are narried prior to laying.

1430 Same as BMC/5 but for laying by E-boat.

2000 4 World War I mine which existed in two models, one for laying by surface craft and the other
by spacial vertical-shaft U-boats. Stocks of the surface-laii model which remained oo hand
in 1939 were laild during World sar 1I,

2200 Same as EMA except for weight of charge.

2375 This was the standarl contact mine, and it was in very wide use in the various forms listed.

2400 Differs from Hodel 1 by use of upper and lower antenns md improvements to base plate.

2500 Tombac tublng added to mooring cable to provide protection agalnst submarines and to act
as anti-sweep device,

2400 This was first type of AMC mine to which ZE 111 (80-day cloek) scuttling clock was fitted,

2420 Developed to defend against shallow-draft vessels such as PT-boats,

2500 Utilizes 18-foot length of 16-mm chaln as anti-aweep devica.

2500 Developed to defend against shallow-iraft vessels.

2100 Developed at same time as EMC but intended for use against surface craft only. Consequently
it bad no lower horms. Is similar in all othar respects to EMC except for sire.

2680 A constant-depth assembly designed t> protect against shallow-Araft vessels, Uses ENC
case, float, and special ballast weight.

Unknown This mine was first attempt to develop m moored mine radically different from tha EMC.
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Wt, of
Stage of Method of Method of Charge Cane Dimeneiona
Designation Development Type Laying Tiring ounds / Mater: D1;E7_i:;E€E
EMS 1 Operational Drifting Surface or Switch horn 30 Steel 15 75
submerine
BMS 11 Operational Drifting Surface or Switch horn 30 Steel 15 30
subnarine
EMS 111 Operational Drifting Surface or Switeh horn 30 Steel 15 Lo
submarine
By Development Moorad Surface Chemical horm 220 Steel 40 g
and/or influ-
ence unit
LY Abandoned Moored Surface Chemical horn 22 Steel 23 25
ne Operatisnnd Hoored Surface Chemical horn 30 or 4h Steel 26 29
e Operational Hoored surface Chemical horn 88 Steel 3¢ 33
KHA Operational Ground Surface Chemzical horn 165 Concrete 47 L7
OHA 1 Operational Surface Surface Chemical horn 66 Steel L2 k1
OKA/K Operational Surface Surface Chemizal harn bb Steel L2 Ll
OMA 11 Abandoned - - e aia = —— —
OMA III Abandoned i - ALY =N - - —
OMA 1V Development - - - = == - -
UMA Operational Moored Surface Chemical hora bE Stesl 29 29
- & switch horn
UME (Tom- Operational Moored Surface Chemical horn 8g Stesl 33 13
bac Tubing) & ewitech homn
UMB(Chain Operational Moored Surface Chemical horn 88 Steel 33 33
& Cutter) & switch horn
B (§555—Llna! Operationnl Moored Surface Chemieal horn 88 Steel i3 33
Chain & Cutter & switch horn
IME (Chain & Cperational Hoored Surface Chemical horn g8 Steel 33 33
Two Cutters) & switch horn

liinee - Table of Lata (concluded)
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Total Wi,
(with anchor) EBemarka

100 Utilizes a flotution chamber made to resemble a periscope,

65 Same as Model I but a camouflaged flcat used in place of "periscope”.

B0 Same as Model I but plexi-glass float used in place of "periscope”.

Unknown Smaller model of EME,

Unknown Developed about 1920 for use in Baltic; abandoned in favor of FMB,

600 Primarily intended for use in shallow waters of Baltic. Uses preset-type anchor.

920 Similar to FMC except for size, Utiliges normal plummet-type anchor.

2200 Intended to defend against landing barges.

2380 Only mine specially designed for watching on surface,

2380 Same as OMA I except for type of mooring used.

- Intended to be same a®r OMA I but with a mechanical disarming device added.

- Intended to be same as OMA I but with electrical disarming device addad.

- 4 special assembly for use in depths up to 925 ft., utilizing the OMA I case and EMC anchor
and a speclally designed float.

1800 Manufacture of this mine was halted prior to 1940, the UME belng considersd more suitable,
Stocks on hand were laid during World War II. Used preset-type anchor.

1koo Replaced UMA. Uses norwal plummet-type anchor,

1400 Differs only in type of mooring used.

1400 Snag line added to defend againast shallow-draft vessels.

1400 One cutter mounted high and one deep.
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