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SULMARY
This report contains information on the German AA 4
and AA 106 mine firing units. These units are combined
acoustic-supersonic operated devices., AA 4 was designed
to be used in the EnFF and ShA mines. The AA 106 was
designed to be used in the Bl 1000 H and B4 1000 L mines,
Both reached developaent stage, but were not procuced
nor used operationally during the war,
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GERMAN A4 L AND AA 106 MINE UNITS e

R

1. Introduction. s
CIESNES ‘;i

(2) Part of the German mine development program was directed g' ;

Ly
-2, b,

to work on supersonic fired mines, At the end of th. war in Europe

four supersonic units were under development, and of these one

(4A L) had been abandoneds The units were designated AE 1, AA 4,

AE 10L and AA 106, Of these, the AE.1 and AE 101 are active.

("pinging") supersonic units. The Ak 4 and AA 106 are passive

directional supersonic units, This report will be confined

to the passive units, The active unit& are rcported separately o
in NavTechMisEu Technical Report No, 290-45, ] &y

(b) Very little maferial has been capturcd, but considerable
documentary information is available, and microfilm negatives
of these documents have been forwarded to U,S,. The information
contained horein has buen obtained through field examination.of
material, preliminary screcning of documcnts, and intcrrogation of
German prisoncrs of war,

2. -General,

e
»

(3
P

_% The German AA 4 and AA 106. are dircctional. supersonic mine
3 firing units, Due to the dircctional requirements, sclf- .
‘%\ orienting propertics are nccessary to thu dircetional elements, , .
’3.: At first, SVK attempted to mount a group of dircctional magncto- oA
. strictive receivers (7 in number) in a belt around an IMB mine =T
. cascs The top-most receiver was sclected for operation by a &5 ['m:x]
;v‘l weighted internal pendulum switch, This was unsuccessful. In ) gﬂ:—% Wt
&2‘} the casc of the AA 4, which was designed for usc in the EMF and ShkA Eh 0
B mines, the directional clements were mounted in the cover-plate B‘-*“'z‘:
oY and, sinc¢ the mine-case is self-orienting, no additional prao- (¥ ,.-Xl;?:,
:e vision was nccessary for vertical orientation, In the case of the o
g BA 106 (sometime referrcd to as A 106), the unit is designed g-:.:::.:f:y’!
- for use in the BM 1000 H and Bh 1000 L ground mines. When used R AL
j-‘.-:_:: in ground mines the dircctional c¢lements are mounted in a smell ATINENIRE
L float which is moored on a2 3 - 1 mcter length cabel from the mine, :'.::'.:f*,z::}i
] The fleat is rcleased shortly aftcr thc mine reaches the bottom, Tl
-9 The supersonic system is switched on, to save battery power, by a
f"? simple sonic acoustic system of low power consumption. The super—
}1_ sonic reccivers werc designed to firce when the target was ncarly
&g overhead and to discriminatc against ships passing abcan,
5
?r‘ -'3"'
3]
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3. A.l.\. l}o

The LA L unit was started by SVK (navy) in 1943, It

wes abandoned in 1944 :in favor of the Luftwaffe's Ah 106 unit o
due to an agrcemcnt with the Luftwaffc concerning parallel A
developments, The Ad.L used nine (9) magnestostrictive receivers ‘:}{-\;{‘5\
tuned to 25 ke, mounted on the cover plate of an EwF or Sk.a minc, NN
0f the ninc reccivers, onc was sharply-tuned vertically-dircctive ‘-"?r'g
receiver, and.the othor eight were broadly-tuned rouccivers RN
1 with directional characteristic. The receivers werc arrenged P_FO. ?’
N as ,shown in Figure- 1, with the cight broadly-tunned receivers i\{“ﬁ?
ﬁ,@% & arranged in a circle around the vertical receiver. The cight e
§§ Y circumferential receivers were designed to operate in pairs ORI
??{: and the coils of cach peir (which were placed diamctricelly opposite) ;\ L
R were vound in opposite dircctions, Thus, 2 sound from overhcad é._g;.‘x:
F® would find the roceivers of all four, pairs in phase with cach h«*"xf".'l:
R other with rospoct to that sound, and the resultent. potentials L
i produced would mullify cach other, (Figure 1), However, when ;Z}jk:«_%
28 the sound. did not originate from overhcad, a differential potentials ;i-.}l‘.;tu,
SRy (uH), which was uscd in the circuit for comparison with the \3){& iy
2 pgten‘c.la.l producced by thc sharply-tuncd vertical recciver would )
appear, . . L
A v EINCy:
B
.+ e 84 L Circuilbs, C; ‘)_j]
Vs
Several circuits were experimented with for the Al 4 unit, !i}"‘*t‘
The first one used separatc threc-stege vacuum-tubc amplitiocrs ',,:."z...:f.'
- for the verticel and horizontel directional systems. The o ‘ﬂ
"o output potentials were fod to a differcentiating relay, and when :::f-::'- +
the sound origincted from over the minck it fired. Some diff- i::"‘,'{{! ‘*-\@
iculties were encountered with the usc of two porallll amplificrs, i N i‘,\
since construction of two omplifiers with identicel choracteristics ;_\,}L‘: &
prove to be difficult, The second circuit used o common amplificr = -4
for the two systoms, with o periodic switching as shown in Figurc 1 - L
3k to allow both systums 'thprng.tv usc of the amplificr, The third . a:}
dud circuit used a common amplifier, but vach syst.um wes connccted S
i"\; to a modulator with a 10 ke, oscillator, Since the rescnant é\'
B frequency of the reccivers was 25 ke,, the rosultent beat notes B
AN were 35 ke and 15 ke in cach chennel, The vertical channel was : 4
P, then filtered to pass 35 ke, only, and the horizontel channcl ,.._‘......,
& :‘.-.{ filtered to pass 15 ke only. Thus, the two signols were fed to a 5{};&}:1‘
:\g common amplificr, emplified, re—filtered into two channcls, 2\;:&-{.\\_1
o LY
N - AR
3N IR AV
EL.; ")
'v-.‘ ;\?\H‘i%.i
%8 QSR
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Le LA 4 Circuits.

and finally to the difforentiating relay, All threc of these
circuits arc shown schemetically in Figure 1,

5, AL 106 ~ Acoustic Triggoring Circuib,

" The ecoustic triggering circuit is dosigned to switch on
the supersonic circuit when ship noises arc detected, It is
very simplc, and cinsists of a microphone, trensformer, rcctifier
and relay, The frequencies used arc in the 200 - 500 cps range.
The acoustic triggering system is so arr.nged in the circuit thet
continuous acoustic signel is necesscry to keup the supersonic
amplifier energized.

~

6. AR 106.Supersonic Receivers.

The supersonic recoivers consist at two nickel magnetostrictive
receivers mounted on top of a small stecl float which is released
by the mine a short timec aftcr recching the bottom on laying, Oue
of the receivers is mounted in o cone and has vertical dircetivity
(trichter schwinger); the other receiver is mounted in o ring around
the base of the cone receiver, end has horizontel directivity (ring
schwinger), Figure 2 shows the directional charecturistics of the
two receivers, A verticel roceiver; B horizontel receiver,

7. Ad 106 - Floet and Float Releasc.

Handling and rcleesing the float for the reccivers wes the
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ok chief difficulty encountered in the development of the ik 106,
lﬁgi Several different types of shapes of floats were experimented
X with, but epparently no sctisfactory one was developed, The main
X difficulty was to keop the float oriented properly when moored in
) 2 tideway on a short ceble, Difficulty was also cencountered in
{KE- properly rcleasing the float from the mines The float was ‘carried
&%g‘ inside cylindrical open-ended protective cover (schutz hube 10),
N and released a short time aft.r the mine reached the bottom by
ggﬁ_ the firing of o detonctor. The mcthod of mounting of the float
2?3; on the mine before launching is shown in Figure 3.
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;% 8. Aa 106 - Arming. . s
?ﬁ The .circuit of the Ak 106 unit is-shown in Figlhre 7. When
£l the mine ¥s laid; anact GausCs the master switch (3) to close
c“ its arming Switch 3-6 and break its short~circuiting contact

1-6; If the temperature lies’ betwecn ~5°C and 35°C, thermostatic
switch KTSZ (73) is closed -and-béttery (2) erergized fuss delay
switch(68). When'(68) operates; with a short deley, it bridges
2:fy and’ 6-7,*and fise - -delay switch (69) is energized. When (69)
opé“ates, 210" and 7-8:.dre bridged. The float-releasing
datonator is mow flred*thfough the auxiliary contacts of fuse
delay switch (70):. Détonator+(75) fired afid releases the float
When switch (70) operates the auxiliary contacts to the float-
release detonator are switched out of the circuit as a precaution.
If the mine is under 15 feut.of..witer; hydrostatic. switch (74)
is open. If, at any time the bhydrbstatic pressure falls
below 15 feet closure of :(74) will eneérgize fuse delay switch
(72);wand~detonator (77) will fire aftér a delay due to (72)
through leads. 25 and 15, 'In addlblon, if -the temperature of the
water should:-go - beléw ~5°0, thermostatic switch KTSA will élose
© andsfiré<détonatdr (77) Sw1tch1ng over of (70) 2lso starts

clock (63). This clock is a mechanical clock which derives its
motidn from a dlsc-magnet balance-wheél influenced by a small
coil’ whrcH is: energlzed in opposité diréctions as determined by

~asmall e6il which is energized in opposite directions as determined

" by a réversing Switch operated by the balance wheels Since one of
the contacts is normally closed, the clock is s~lf—starting and
runs for the period to which set., Its maximus period is sixty
days, When clock (63) has run. off, it ‘switches. over and allows
battery (1) to energize fuse delay switch (71). At the end of the
perlod Of (71);*1t opcr tos and "its multiple sw1tohos~
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' '(a) Connect the + side of .the two.batteries (1) and (2)
to the platg .circuit of the-amplifier -tubes,
(b) Energizes the acoustic triggoring circuit by .conncct-
‘ing battery (67) through leads 16 end O to the
. . ‘microphone (54) .

PR

B

Ay

)

.74,,1' ] ¢ tc_ﬂ‘ _,‘;'."

Lol A

4

- ---..-....

P
Cond )
’ A
N

L3
J'. -

RN

R
Yo

., X
oy heaan ety by pagtngh

,..
et
ol .

.
»

g%
LTS

Aty <ty
P

ord

¢

A,
)
L0

I
s

-
-

g

.W“%?‘. P i‘* .' IR ﬁr"" i

NOERYS ‘!"'t'
-. -.} §\ &"I‘N “'..‘- n." { S }_' o r"'(:'_¢ .
‘ ;' "-c"‘ 5,'\ \(‘y),'\h' \}

-~ -/' ('.
N“ ..(\ _.._ ._1'.&\ ..g -v.f

SR T

A"

\~ *\'

w‘)x§
RTINS )
J\. sty

; ~¢“~ \

-\,“- \,.4'-\""(‘

S vt Zute Za. S Sy piee e



{_ ook e SN AN, R L LT 3.1.' Py AU \... 2l L‘al '{ A Z AN

I

T.:‘j

74

4]

LE L CONFIDENTTAL

T4

o) 9, A4 106 Trigeering.

LA

s

%% If an acoustic signal is detected, carbon microphone (54)

3 transforms it into. current vgrlatlons. The variations appear
(]

-"..' Pt

% on the secondary of transformer (55), and the signal is .
_S rectified full-wave by rectifier (5 5 The resultant DC is fed
o to gelay B (61), which operates with a short delay due to

condenser (60), Rectifier (59) is not. an efficient rectifier and

Kty
. I'!w'

i} acts as.an overload by-pass for relay B, B remains ¢nergized for
X the duration 6f sounds of 200 - 500 cps range. Operation of relay
1 B closes itg contact (b) which connects battery (67) to the
-3 heators of the ‘seven pentodes (5), (11), (lé), (35), (K1), (46)
3 and (88) o S,
;-3 \ R F‘_;:,?q
}j 10, AL 106 - Amplifier I.
!
el Amplifier I consists of pentodes (5), (11).and (16) and their
o associated 01rcu1ts. The grld of (5) is controlled by the signal
4] recelved by the ring magnetostrlctlve receiver, The plate circuit
& is tuned by a parallel LC circuit to 25 ke, . The oubput of the third
k) stage (16) is rectified and fed to -a network. Part of this rectified
3 potontlal is fed back to the grids of (5) and (11) as a regulating
{ potential as determined by popentiometer (2L) through lead 35,
™ The potentlal is also divided across resistors (23) and (24) and
X fed, Thus, the signel strength in the ring receiver (79) determines
b the sensmt1v1ty of Ampllflcr I, to 81gnals ‘received by the coné
fa receiver (80),
y 11, A4 106 - dmplifier IT, -
- ? . R (
& Amplifier II is identical to Amplifier I oxcept thet the REARRAS
b control potential on the grids of its first tow stages is derived Q:{~§},,
L4 from the output of Amplifier I instead of its own output, Kx}«:-}‘}
<) P e et
( 12, sk 106 - Firing Circuit, ) 8.
2| RGN
¥ The firing cirouit consists of a firing trigger system AR
iy including pentode (88) and the actual switching circuit which &}::;EQS
% includes relay C, Pentode (88) has its screen grid and suppressor ;ji&:}gﬁ
7 grid connected together and, through lead 62, to a tuned LC circuit L¢$515£{
- with condenser (86) and transiormcr (85)., ThlS circuit is tuned ;. o
8 to approximately 1 ke, The control grid potential is normally ({tﬁxjﬁﬂ
; such that the tube cannot oscillate, However, when a sufficiently E; qﬁ}ﬂ}:
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12, A4 106 Firing Circuit ‘Cont'd).
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N lerge signal is reccived by the cone recciver and amplified
%i at high enough sensitivity of Amplifiecr II, the grid potentiel of
(88) is changed and the tube oscillates, The output of (88) is
]

a -f‘;f'

%)
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P ol

rectified by fuill-wave rectifier (49) and fed to the opercting
coil of relay A (51) whose sehsitivity is approximotely 1 me. When
A op,rates, contact (2) closes to lead 30 and connects relay C
in series with thermistor (64) and the battery (2). Presuming

&

fx
45

' fuse delay switch (92) to have operated during the arming cycle
X C now operates with a delay occasioned by the heating of the

gg o thermistor (64). When G operates, its switch ¢, closcs, and
st by detonator (77) is fired by battery (2) in series with thermistor
S (64).

N .
e 13, AiA 106 - P,S.E, & inti-Leak Device,
8

¥, There is evidence in the circuit of the same type of

9 gelvanic P,S.B, and anti-leck device formerly used in the la 101,
b In the ma 10l this took the form of two loops of insulated wire
;ﬁi of dissimilar metels wropped around the switch board with the fuse
i. delay switches, If water entcred the unit, a galvanic cffect
k- resulted between the two wires (Cu and Zn) end relay was actuated,
i;ﬁ This device appears in the ai 106, The cells are shown in the
i circuit and indicated: (52), If these cells are activated, they
Nl energized relay A (51) in the opposite dircction to thet producou
i, by rectifier (49). Contact (a) then closes to lead 25 end fires
¢ detonator (77) directly through thermistor (64).
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b 14, AA 106 - Remarks,

f§§ The pentodes used in this circuit are a2ll the same type:

ax RV 2, 4 P 45, No other volues are known at prescnt, Some of the
) test charccteristics are known ond are shown in Figures 4, 5 & 6.
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