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GERMAN INFLUENCE MINES

Type German Nature Laid By Case Shape Dimensions
Desig- Primary Secondary K a t 'l. plan. Length

GA Ground A ircra ft
Parachute

Surface
Craft

Al------ C ylin ­
d r ica l

26 " 5'8"

OA* tt It ft ft It ft ft

GB ft ft ft ft ft ft 8 ' 8"

GCi Li'B ft ft ft ft ft ft ft

gc2 ft n Surface
Craft ft ft ft 7 '4 "

GD im »t A ircra ft
Parachute

Surface
Craft ft ft ft 5 '8"

GE n ft ft ft ft ft

GG1 a : looo «t A ircru ft Manga­
nese
Steel

Bomb
Shaped

ft 6 '4 "

gg2 ft ft It ft ft ft 6 '7 "

GO 3 ft ft It ft t» ft 6 ' 1 "

GH RMA n Surface
Cruft

Al Hemi­
spheri­
cal

50" 3'3" 
(he igh t)

GI RMH ft ft Wood Cu-
boldal

V  5" * 
V 10"

3'1 1/2" x

ON TV.C ft Sub­
marine

Surface
Craft

Al C ylin ­
d r ica l

21" 1 1 *
1 1/2"

G01 Q T Moored ft ft Spher­
ica l

46"

go2 n ft Surface
Craft ft ft 44"

GO, ft ft ft • ft ft 46"

GP U(F ft A ircra ft
Parachute

Surface
Craft

ft Tor­
pedo
Shaped

26" 7*8"

GS TMB Ground Sub­
marine It ft C ylin ­

d r ica l
21" 7»7"

OT TVA. Moored •t ft ft Tor­
pedo
Shaped

ft
9' ,3 1/2"

CONFIDENTIAL - 2 -



GERMAN INFLU3NCZ MINES

Typ«Main
Kt.
(lb s .

Churge
How
Fitted

'.Vt. in
A ir
( lb s . ;

Bomb
Fuze

Clock
Fitted

F iring
Pound

Units
t'ossibly

Case Depths 
( f t . )

Remarks

Litted___Min.
OA o76 Cust 1173 24 A T i m -

hydro­
s ta t ic .

F E T r ' 15 125' Obsolete - six 
a n ti-ro llin g  
horns on nose.

G«* ft n tt ft ft ft ft ft ft

SB 1536 ft 2175 24 A 
34 A

Mk I 
hydro­
s ta tic .

M Mk I ,  
I I ft 180 ft

<*1
tt ft tt 34 A. 

A*, B
Mk I , I I  
i h . jv ,
IVa, V 
hydro­
s ta tic . 
Mk I 
RAM.

M Mk I I  
s e r ie s , 
IV, IVa 
A Mk I ,  
I I , I I I ,  
VI,
AM Mk I 
MP Mk I

ft 180

GC2 n tt 2076 34 A, 
A*, & 
or
n pne

ft *t ft ft

GD ~EW ~ n 1173 34 A, 
A*

tt M Mk I I  
se ries , 
IV, IVa
•

A Mk 1,11 
I I I ,  IV 
AM Mk I 
MP Mk I

120 Obsolescent

GL W 34 A Kk " ir
hydro-
statlc.

None Booby trap 
only - 3 PSE’ s - 
only two la id .

< "l 1600 ft “ 2060 157/3 None M Mk V, 
V I,V II I  
IX, A 
Mk IV,V 
. APT* I

24 180 Delay bomb f i r ­
ing in shallow 
water.

w, 2 n ♦1 ft ft AM Mk I I 15 ft tt

CO, n •t ft ft Mk I I  
RAM

AP Mk I M Mk V, 
VI.
V I I I ,
IX, A 
Mk IV,
V

24 ft tt

GH Block
fitted. 2700

None Not
known

None V. Mk I I 15 * Has been U3ed as 
a controlled 
mine.

GI 1935
Vari­
able

Cast
2285

None ft M Mk I I  
series

•t 200 ft

2000

---

ft 2360 ft Mk I I I  
special 
hydro­
s ta tic  . 
80-duy 
SDM.

M Mk I I I  
A Mk I I I

A Mk VI 
AM Mk I

ft •t Has been used as 
sabotage mine.

r  goa 750 Block
fit te d

•t Mk I l ia  
special 
hydro­
s ta tic . 
80-day 
SEM 12- 
hr test 
ing.

M Mk IVa 120 O ffensive-la id  
by 1600 ton sub­
marine mine­
layer.

I g s
ft »» 1270 ft e iTMkHVa I~5 — "Offensive

uo^ ft ft

>1
"Kk 'ITTa 
special 
hydro­
s ta tic  . 
12 -hour 
testing

H Defensive

GP 612 Cast

1035

n Mk I l ia  
and V 
hydro­
s ta tic  . 
12-hour 
testing

n A Mk I ,  
I I , I I I ,  
VI

54 114 Has been used as 
a controlled 
mine fo r  demoli­
tion . Moored 
from end; flo a ts  
horizon ta lly .GS 1220 ft 1540 ft Mk I I I  

special 
hydro­
s ta tic . 
80-day 
SEK

M Mk H I  
A Mk I I I

k Mk VI 
AM Mk I

ry — Has been used as 
a sabotage mine.

GT 475 ft 874 •t Mk I I ,
I I I
Special
hydro-
Atj?t jc  j_

M Mk V II

t

48 114 doored from end; 
flou ts  horizont­
a lly .

Table 1 - German Influence Mines 
-3- CONPIDENTIAL



GERMAN INFLUENCE MINES

Type Found in 
■line 
Type .

F iring
Mechan­
ism

Direc­
tion  of 
fir in g

A.L.A. A/C
Fea­
ture

P.D.k. B.A.lf. Sensl-J
t i v i t y
IwstJ-

rime
to

Remarks

TZ
kk I

Sa ,oa*
GB

Needle One way 
Red or 
Blue #

Rone Fendu-
lun

None Rone 5*-8oj 1 1/2-
3

Hand set la t ­
itude adjust­
ment -

k
kk I I

GB.GC,
CD

n It Mechan­
ic a l

P " tt It 20-30 2 1 /2- 
3

Obsolete

K
kk I I I

GS,ON ft ft •f It 6-place
Item

It ft 2 1/2- 
3

It

rY~~ 
kk I I  

'Revised

gc , , gc2, 
GD7 GH, 
GI

ft One way 
Red or 
Blue

ft ft ft 6-day 10-20 2 1/2- 
3

One found with 
R.I.M.
Obsolescent,

TT
kk IV

GCp,GC2, 
GD

if Bi­
polar,
Red or 
Blue

Magnet - 
ic

None None None 20- 1*0 less
than
one
sec.__

Obsolete

kk IVa
GCx,G0 
GP

a n ft it 15-place 
Item J l

6-day 20-30 It

~vr~
kkV

5<5]~ •t One wa  ̂
Red or 
Blue

S lectrc
magnet­
ic

Hone
neces­
sary

None None 20-35 3-4 Only two 
found. Obso­
lete.

"E
-K.fc VI W 1

ft ft ft It 3-place 
Item dL.

ft It 5-7 Obsolete
M
kk V II

GT ft » Mechan­
ica l

Iner­
t ia
switch

lone It 30-40 3-4 Counter bal­
ance system 
to counteract 
wave motion. 
Dbsoleta

k
kk V II I

ft fl Slectrc
magnet­
ic

None
neces­
sary

10-placa 
Item #5

" 15-30 5-7 Obsolescent

~E
kk EC

ft Bi­
polar, 
Red or 
Blue

Slectrc
nagnet-
ic

It 9-place 
Item #6

ft 15-25 )-4

Table 2 - Genian Magnetic Firing Units

Type Found in
Mine
Type

Type 
k ic ro - 
phone 
t o d __

A/C
Period

P.D .H. R.A.k. F iring 
Frequen­
cies 
(C .P .S .)

F iring 
S en s it iv i­
t ie s  (dynes

Time
to

Fire

Remarks

A
kk I

CCi i GC 2 Canti­
lever

12 sec. None 6-day

700-1lOC

30-50 
359250 ops 
100-1 SO

1 V 2- 
3

Only one 
found, obso-
1 nt n

A
kk I I

gc1 ,gc2 Canti­
lever

80 sec. ft ft 175-325

700-llnr

30-5°
159250 cps 
100-isn

1  1 /2- 
3

Obsolete

A
Mk I I I

GCl t GC2, 
G3, ON

ft ft 1 2 - 
place 
Item#2

ft 175-325 30-50 
159250 cps

1  1 /2h 
3

kk IV
GGX ft Dura­

tion  o t
aftlfl*

10-
place

None 1/2 Obsolescent

A
kk V

GGi tf Dura­
tion  of 
noise 
plus 
15 sac.

10-
pluce
Item/i<9

ft 1/2 
10 ,
max.

Anti-sweep
c irc u it .

A
kk VI GC1» 0C2 ft Dura­

tion  of 
noise

1 2 -
place
Iten #2

6-day 88
238

550
J00

3-
3 1/2

Anti-mine­
sweeper unit. 
Insensitive 
microphone.

Table 3 - German Acoustic F iring Units
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GERMAN INFLUENCE MINES

Type Found,1 Magnetic I___  Acc ustic
Time-)
to

Fire
(sec)

in
Mine
Type

Arm­
ing
tech.

)lr e c -
tlon
Arm­
ing

P.D.M. R.A.M. 3ensi-l 
t l v i t y  
(n g .)

Micro­
phone

P.D.M-Fir-
ing
Fre­
quen­
cies
(cps)

F ir ­
ing 
Sens- 
l t i v i -  
ty(dynea 
per sq. 
cm.)

Time
to

Fire

rime 
Active 
(S ec .)

AM
Mkl

GCi,
gc2,
GS
GN

M Min
I I
Re­
vised

One
way,
Red
or
Blue

l2-placa6-day 
Item #2

3-9 Canti­
lever

175-
325

30-50
154
250 cps

V 2 -
1
sec

45 3-4

AM
Mk

I 11

1

gg2 M MIC 
IX

Bi­
polar,
Red
and
Blue

None 12-15 Dia-
phragn

9-
place
Item
#7

___

40

J

Table 4 -  German Magnetic-Acoustic F ir in g  Unite

Type Found!
In
nine
Type

Pressure Other Unit !sed Combi latlon
Direc­
tion
Pres­
sure
Charge

Type
Mech.

lom In­
al
Sensi­
t iv i t y  
(in .o f 
water)

Time 
to  

f i r e  
(s e c . )

Unit
Com­
bined)
With

ITariu- 
tion  in 
■formal 
Charac­
te r is t ic

a/c
fea­
ture

I f  "Pw 
Unit 
oper­
ates 
f I r s t , 
other 
in it 
may 
yper­
ite  to 
f i r e

I f
other 
unit 
oper­
ates 
f i r s t , 
"P" 
unit 
may 
oper­
ate to 
t i r e  _

P.D.M. R.A.M.

AP
Mk I

OG
“ 3

Nega­
t iv e
(Decr­
ease)

In te ­
g ra t­
ing

2 !72~ 7 A * 
Mk V

Does not 
have 
an ti- 
sweep 
charact­
e r is t ic  . 
Act 8 
lik e  A 
Mic IV .

Same 
as A 
Mk 
17

Within 
45 sec­
onds a f­
te r  "P" 
actua­
tion

Only at 
comple­
tion  o f 
"A" act­
uation.

10-place 80-
hour

Tur­
kic I * 1 Nega­

t iv e  
(Decr­
ease )

Non-
Inte-
grat-
lng

2172 9 J M jSensi- 
Mk I i t i v i t y  
Re- |5 mg. 
visedRed onlj

1

See
M
Mk
!?  Re­
v is ­
ed .

Only at 
comple­
tion  o f 
"P" act­
uation.

Within 
25 sec­
onds 

• a fte r  
"M"
actua­
tion

None 6-day

Table 5 - German Pressure-Operated F irin g  Units
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GERMAN INFLUENCE MINES

Type Found in 
Mine Type

Actuated
By

F iring
Princip le

Delay
Arming

Factors
)eter-
minlng
Mothod

o f
Opera­
tion

Mature
and
Amount

o f
Delay
Opera­
tion

Remarks

2 4 A GA, GA* Inertlu Percus­
sion

10 sec. 
clock­
work

Choice
by

p ilo t

Pyro­
tech­
nic
delay

P ilo t  makes choice, 
whether mine or 
bonb. I f  lanyard 
is  not pulled,bonb 
fuze is  dormant.

34 A GB, GCi, 
GD

Inertia Percus­
sion

5 sec. 
clock­
work

Setting 
o f fuze 
and hy­
drostat­
ic  pres­
sure.

21 sec. 
clock­
work

"A” se ttin g : F ires 
with delay a fte r  
impact, unless un­
der 15* water 
pressure. F ires i f  
>ressure is  re­
leased.
"3” se ttin g : Be- 
comes safe under 
15' water pres­
sure.

None Setting 
o f  bomb 
fuze

26 sec. 
clock­
work

"C" se ttin g : A eri­
al burst - not a 
design feature and 
never used.

34 a* GCl, GD In ertia Porcus-
slon

9 sec. 
clock­
work

See 34A 17 sec. 
clock­
work

M odification o f 
3**A to g ive longer 
safe arming period, 
to allow  parachute 
to open.

None Setting 
o f bomb 
fuze

26 sec. 
clock­
work

See )uA.

34 9 OCl In ertia Percus­
sion

7 sec. 
clock­
work

Hydro-
Static
pressure

25 sec. 
clock­
work

Modified 34A. "A" 
setting only.

None See 34A JZ sec. 
clock­
work

See 34A.

15771 GCi, GG2. 
GG3

In ertia E lect­
r ica l

0.013
sec.
e le c t­
r ica l

Deceler­
ation 
200 g or 
more

None,
instan­
taneous

In ertia  bolt 
switch.

Vibration E lect­
r ica l

None Declar­
ation 
20 g or 
more

None,
Instan­
taneous

Vibratory "trem­
b le r" switches. 
CI080 master 
switch in mine 
f ir in g  unit.

Table 6 -  Bomb Fuzea used In Carman A irc ra ft Mines
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GERMAN INFLUENCE MINES

Hydrostatic Arming Clooks
Type iOperating 

Depth ( f t )
Time

Limits
Switches Delay

Starting
Plates
Used

Remarks

Mk 1 I T i?  min. a-g 5 1/2  min. 
b-c 17 min. 
(b -h ) (2 m in.)

Soluble
plugs

Type
#5

Requiros con­
tinuous hydro­
s ta tic  pres­
sure.

Mk I I 15 17 min. ft None Types ft

Mk I I I I T " 1 /2-6  hours 

1 /2-6  days

?“ g end o f set period D-C

e - f  18 min. a fte r  ®"g b-c

None Types
#1,S.T

Once started, 
jruns down.

Mk H ie 15 ft It None Types
#1.3.0

Once started, 
runs to  end of 
set period^

Mk IV 13----------- ft ft None Type
#2

Once started, 
runs down.

Mk T V a 15 m n None Type
i 2

Same as Mk 
I l i a .

Mk V 15 ft ft None Types
#2,4

Requires con­
tinuous hydro­
s ta tic  pres­
sure. Stops at 
end o f set 
period.

Clock Starte r  Plates
Type Type o f Spindle Anti-Recovery Switch Other F ittings
#1 Short f,’one None None
#2 It Yes ft ft
#3 Long n ft Hole in  spindle 

fo r  sa fety pin.
#4 It Sons ft ft
#5 It ft ft Role in spindle 

fo r  sa fety pin. 
T-conneotlon fo r 
soluble plug use.

0 ft ft Held by moor­
ing spindle.

Soluble plug on 
surface la id  type; 
non-return detent 
on submarine type.

s ft •t Held by cap 
and sa fety 
bar.

Soluble plug may 
be f i t te d  to cap.

T fi ft Held by cap 
and le v e r  
system.

Non-return detent 
locks spindle In 
when depressed.

Other Clocks
Type Used for Tine Limita" Switches Purpose
6-day AaI!, BBT 

In OC, GD,
OS. GN

0-6 days £“ 2) at end o f set period ertlng (Influence 
Mines)

80-day sufe, khi—
(RAM) in 
GO, OS,
GN

1-80 days 13
E (7-10) Close at end o f 24 min.
F (8-9)

*  (2_5) Close
°  at end o f set 

period or I f
B (7-10) Open c loc* f a l l8 ‘
? (8-9 ) . ____

3cuttilng (Moored 
Mines)

Inerting (Ground 
Mines)

(Possib ly delay 
arming)

12-hour Testing in 
GO, GP

1 -1 2  hours H-6-4 and 5-1-2 
H-6  closed u n til end o f set 
period when 6-4 closes. 5-1 
closed unless heater I  is  ener­
g ized , In which case 1-2  closes.

Testing clock to 
determine whether 
or not mine is  
properly la id .

80-hour RAM In GO 0-80 hours Master switch closed at end o f 
set period.

Delay arming for 
GG only.

Table 7 - Clocks and Clock Accessories used In Germur. Mines
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GHGIAN INFLUENCE MINES

Item Type
(Murk)

Units F itted  
to

Units Possibly 
F itted to

Mine 
Found in

Setting In terva l
(sec)

Remarks

1 Clock­
work 
(Me I )  
(Z .K .)

K Mk I I  Rev. 
K Mk I I I

M Mk V II 3C\ , GD,
GS

6 Mux. 15 Obsolete

2 Clock­
work 
(Mk I I  
(Z .K . 
I I )

A Mk I I I  
A Mk I I  
AM Mk I

A Mk I I GC 12 Max. 120

5----- Clock­
work

M Mk IV a GC, GD, 
GO, GP

15 Mux. 85-115 Mechanism bu ilt 
in tegra l with 
V. MK IVa unit. 
May possibly be 
re-actuated a f­
te r  60*6 o f in­
te rva l.

u Fuse
Delay
Switch

M Mk VI GOi 3 50-60 Obsolete

5 Fuse
Delay
Switch

M Mk V II I GCi 10 Max. 30-50

5----- Fuse
Delay
Switch

M Mk IX GO 2 9 Max. 45-60

Completely var- 
iab le  us requir­
ed. Number o f 
stages selected 
by inserting

7 Fuse
Delay
Switch

AM Mk I I GC-j 9 Max. 30-50

8----- Fuse
Dolay
Switch

A Mk IV OGi 10 Max. 55-70 switches as de­
sired .

9 Fuse
Delay
Switch

A Mk V 
AP Mk I

GGji GĜ L0 Max. 70-90

Table 8 -  German Period Delay Mechanisms

Parachute
Number

Used with 
Mine Type

Number o f 
Shrouds

Dimensions o f Panel Length
Shrouds

Remarks
Top
(in )

Bot tom 
(in )

Sides
(in )

I GCi 28 7 33 96 18'6"

I I GD 24 7 33 TS~ ^0 data 
ava ilab le

I I I g5 ?U ~ 6 1/2 35 7T~ Jjo data 
ava ilab le

IV GCi 32 5 34 11*9" 25’
P a ra lle l 
La ttic  Type.

V GCX 16 No data 
ava ilab le

No data 
ava ilab le

No data 
uvailuble

No data 
availab le

Barber-Pole 
type. 18 
cords to 
each loop 
o f 2 shrouds.

VI gg2 10 No data 
uvallable

No data 
availab le

No data 
uvuiluble

No data 
avuiluble

Small curu- 
chute. Drogue 
only.

Table 9 - Parachutes used with German Mines
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Type Found Fitted 
to

In Mine 
Type

Firing
Principle

Fires When Armed By Location o f  Safety 
Plug

PSE 
Mk I

r a i l  door 3C, GD E lectr i­
cal

Ta il door 
la remov­
ed.

Safety pin Locking forward, 2u" 
clockwise from top 
cen ter ,lin e : 6" 
forward o f Joint.

PSE 
Mk la

Mechanism
plate

GT Mech. plate 
is removed 
or mine is  
separated.

Safety pin Under screw on mech. 
p la te, 180 degrees 
from bowden wire 
channel.

PSE 
Mk I I

F ir in g  de­
v ice

5 5 l 7  GG; Photo­
e le c tr ic

Light fa l ls  
on photo­
e le c tr ic  
c e lls .

Firing de­
vice arm­
ing

None

PSE 
Mk n :

T a il  door GC, GD Percus­
sion

T a il door 
is  removed.

Safety pin Looking forward, 20 
1 /2" clockwise from 
top center l in e ; on 
flange.

PSE 
Kk IV

F ir in g  de­
vice “ 3

lulvunic Moisture 
enters f i r ­
ing devioe.

F iring de­
vice arm­
ing

None

£ CO r-j Under bomb 
fuze

G C

(GOl.GD)
Percus­
sion

Bomb fuze 
is  with­
drawn 0 . 6  

Inches.

Impact If

Hydro­
static
switch

Clook plate 
o f hydro­
s ta tic  clock 
Mk IV,IVa,V.

GC, GD, 
GP

E le c tr i­
cal

Hydrostatic 
pressure 
fa l ls  below 
15 fe e t .

F iring de­
vice arm­
ing

n F ir in g  de­
vice

GO ,̂ GG2 ft Hydrostatic 
pressure 
fa l ls  below 
2U fe e t .

" n

GG3 n Hydrostutlc 
pressure 
fa l ls  belov 
15 fe e t .

ft it

Clock 
work 
bomb 
fuze 
3L A

GCX, GD Percus­
sion

•t Impact w

Table 10 -  PSE and other Anti-Recovery Devices found in German Mines
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GERMAN INFLUENCE MINES

1. German influence mines ex is t in so many va r ie t ies  that few general­
izations can be drawn with respect to  the mines as a group. Most of 
them can be and have been f it te d  with a va rie ty  of f ir in g  units upon 
which the mines' operational characteristics ure dependent. The 
various individual ch aracteristics  o f the mine assemblies, f ir in g  
units and other associated f it t in g s  are shown in tabular form on the 
preceding pages. Detailed information on the operation o f each fir in g  
unit w ill  fo llow . Only two pertinent generalizations can be drawn as 
fo llow s :

(a ) A ll mine cases are made of non-magnetlc muterlal.

(b ) A ll mine cases to  date havo contained Hexanite charges, e ither 
b lo ck -fitted  or cast.

In t r o d u c t io n

2. I t  is not possible to  d e fin ite ly  establish maximum and minimum 
e ffe c t iv e  depths for employment o f influence minus because o f the 
large number o f variables involved. However, the fo llow ing general­
izations may be drawn:

(a ) Moored influence mines

(1) Minimum case depths are generally dependent on the minimum 
depths at which the hydrostatic arming devices w i l l  operate

(2 ) Maximum case depths are generally dependent on the maximum 
depths at which tho hydrostatlo depth-taking devices w ill  
moor the case properly.

(3 ) Maximum depths o f moored mine assemblies ( l . e .  maximum 
anchor depths) are generally  the sum o f the maximum case 
depth and the maximum length o f mooring cable.

(4 ) In the case o f mines in which separation o f case and anchor 
takes place on the bottom, the muxlmum laying depth w ill  be 
dependent on the crushing depth o f the case and f i t t in g s .

(b ) Ground influence mines

(1 ) Minimum depths are dependent on the minimum depths at which 
hydrostatic arming devices w i l l  operate.

(2 ) Maximum depths are dependent on the crushing strength o f the 
case and f i t t in g s .  {This consideration is  generally  p e rti­
nent only fo r  anti-submarine purposes.)

(c )  In addition to the above-mentioned structural considerations,
maximum e ffe c t iv e  depths are dependent upon:

(1) The distance from a ship at which detonation o f the mine 
w i l l  result in e f fe c t iv e  damage to  the ship. This is 
dependent on the re la tion  between the power o f the ex­
p losive charge and the structural strength o f the ship.

(d ) Despite the variables involved, i t  appears that a reasonably 
constant relationship exists between the weight and type of 
explosive charge and the maximum e f fe c t iv e  depth against typ ica l 
surface o ra ft. I f  the explosive charge is  Hexanite, th is re­
lationsh ip is  approximately as fo llow s:

Weight o f Charge 
{ pound8 )

Maximum E ffe c t ive Depth 
(fathoms)

700 20
1200 25

1500-1600 • 30
2000 35

3* Hydrostatic arming clocks are f i t te d  to almost a l l  German influence 
mines and represent a danger to  mine disposal personnel particu larly  
because o f the anti-recovery switches which may be f i t t e d .  These 
switches are designed to close upon release o f hydrostatic pressure 
a fte r  the clook has been subjected to  in i t ia l  arming pressure, a l­
though they may be closed by shock or impact even i f  the mine has 
never entered the water. Before attempting to  render safe a mine 
whose clock is  tick in g , gag the clock as fo llow s:

(a ) Insert a piece o f phosphor-bronze wire through the water entry 
hole in the clock plate and make sure that i t  comes out the 
other side.

(b ) Twist the ende o f the wire securely together.
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GERMAN INFLUENCE MINES

U. Two exceptions to  the procedure described In Par. 3 above are as
fo llo w s :

(a ) The clocks f i t t e d  to Mines Type GO, GT, GS and GN are inaccessible, 
cannot be gagged and need not be gagged.

(b) Clocks f i t te d  with extended pistons (See Table # 7 )  cannot be 
gagged because o f structural p ecu lia r it ies . When dealing with 
mines f it te d  with these clocks, the procedure to  be followed w i l l  
depend on the loca l situation . I f  practicable, wait a period of 
s ix  days before attempting to deal with i t .  The clock w ill  then 
have completed it s  maximum arming porlod and the anti-recovery 
switch, i f  operative, w i l l  have fired  tho mine. I f ,  however, RMS 
is  necessary, i t  should be undertaken immediately with the intent 
o f completely disarming the mine before the clock completes its  
delay period. I t  must be emphasized that th is la s t procedure is 
extremely dangerous and should be undertaken only in extreme 
emergency.

5. The fo llow ing precautions should generally  be observed when dealing
with mines of th is  type:

(a ) Do not attempt RMS unless absolutely necessary.

(b ) Observe acoustic procedure as fo llow s:

(1 ) Keep a l l  necessary noise to a minimum.

(2 ) Make no noise la s tin g  longer than one second, or as in the 
case o f Mine Type GG, one ha lf second.

(3 ) Allow a three second in terva l between each in terva l o f sound.

(o ) Allow no movement o f magnetic material near the mine.

(d ) Do not move or Jar the mine exoept from a safe distance.

(e )  Observe a l l  case markings care fu lly  fo r  dues as to  the type of 
f i r in g  unit f i t t e d .

( f )  Remove a l l  f i t t in g s  from a safe dlstunce whenever feas ib le .
Prior to removal o f such f it t in g s  as cover plates e to ., tes t fo r  
spring pressure or unnatural s t iffn ess  which might indicate the- 
presence o f a booby trap.

(g ) Do not, except in extreme emergency, ra ise any ground mine from 
underwater without f i r s t  gagging the bomb fuze ( i f  f i t t e d )  and 
the clock. Use remote control l i f t in g  gear fo r  th is  operation.

(h) Observe a l l  precautions lis ted  in Part I ,  Chapter 1 with regard 
to  diving on influence mines.

In t r o d u c t io n  (C o n t 'd . )
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Influence Firing Devices

1. German Influence f ir in g  devices (u n its ) are designated by the A llie s  
with a le t t e r  prefix and a mark number. The p re fix  indicates the type 
o f f ir in g  influence or influences employed as: M-nagnetic, A-acoustlc, 
AM-magnetlc-acoustic, AP-acoustic-pressure and MP-Bugnetic-pres3uro.
The mark number indicates the individual unit, the numbers being as­
signed in sequence o f recovery with l i t t l e  attention paid to  the design 
o f the particu lar unit.

2. A b rie f chronology and c la ss ific a t io n  of the various unit types and 
individual units fo llows below. A detailed description o f the operation 
o f each unit c ircu it together with various unit accessories fo llows 
therea fter.

Magnetic Units

1. Magnetic units are a l l  o f the needle type and operate on the ve r tic a l 
component o f the magnetic f ie ld  o f the earth or other mugnetic body. 
Those units are heroin subdivided according to  the type o f automatic 
latitude adjustment (A .L .A .) which each employs and thus f a l l  Into 
three groups as fo llow s:

(a ) Meohanlcal A.L.A. -  includes M Mark I I  (ob so le te ), M Mark I I I  
(ob so le te ), V Uark I l (r e v ls e d ) and U Mark V II . Units in th is 
group are subsequent developments of the obsolete M Mark I  which 
was designed with no provision fo r  A.L.A. A l l  are unipolar and 
may be set to f i r e  on either RED or BLUE actuations. The M Mark 
I I ,  I I I 'a n d  I I (r e v is e d ) are commonly referred  to as the M Murk I I  
group and are designed fo r  use in submarine, surface c ra ft  and 
a ircraft-parachute-la ld  ground mines. They cannot be used in 
moored mines because of the pendulum-type anticountermining device 
f i t t e d .  M Mark I ,  a neodle-type unit without A .L .A ., wus the 
basic unit. M Mark I I  d if fe r s  from i t  by the incorporation o f an 
A .L .A ., making possible more sensitive settings than were practi­
cable with M Mark I .  M Mark I I (re v is e d ) and M Murk I I I  contain 
the further refinement of a t r ip  switch fo r  use during A.L.A. to 
help elim inate premature f ir in g .  The t r ip  switch in M Mark I I  
(rev ised ) is  a refinement over M Mark I I I  in that i t  does not 
operate as the pre-3et s e n s it iv ity  is  applied during A.L.A. un­
less the needle is  stuck on it s  f ir in g  contact. In addition. M 
Mark I I I  is mounted in a smaller ring to  permit its  use in 21" 
diameter mine cases. M Mark V II is  designed fo r  use in moored 
mines, th is  being made possible by the incorporation o f a needle 
counterpoise system which counteracts wave motion and natural 
disturbances. I t  has been usod only in mines la id  by submarine
or surface cra ft.

(b ) Magnetic A.L.A. - includes M Mark IV (obso lete ) and M Murk IVa. 
Units in this group contain an armature-type, ve rtica lly -p ivo ted  
needle and represent an improvement over the M Mark I I  group in 
that they are more compact, incorporate bl-polar f i r in g  and can
be made in mass production. No unticountormining device is  f it te d  
and the units f i r e  more read ily  due to  motion. Nevertheless, 
these units have been used with considerable success in moored 
and ground mines la id  by submarine, surface cra ft and by a irc ra ft  
with parachute. M Mark IVa incorporates a spec ia l, 15-place 
mechanical P.D.M. as an in tegra l part o f the unit.

(c )  Electromagnetic A.L.A. - includes M Mark V (ob so le te ), M Mark VI 
(ob so le te ), to Jiark V I I I  and M Mark IX. Units in th is  group con­
tain  an armature-type, horizontally-p ivoted needle, are especia l­
ly  sturdy in construction and are made with a minimum o f moving 
parts, being designed fo r  a irc ra ft  laying without parachute. A ll 
except M Mark IX are unipolar and may be set to  f i r e  on either 
RED or BLUE actuations. M Mark V is  the basic unit and M Mark VI 
and V I I I  are modified by the addition o f specially-designed 
e le c tr ic a l P.D .M .'s. M Mark IX is  essen tia lly  a bipolar M Mark 
V I I I .

In t r o d u c t io n

Acouatlo Units

1. A ll acoustic units use the carbon-button type o f microphone which re­
quires constant battery power to  remain a liv e . Thus the l i f e  o f the 
unit depends la rge ly  on the l i f e  o f its  microphone ba tteries . The 
microphones are o f the resonant, can tilever type and use the mine 
case us a diaphragm. The units use r e c t if ie d  signal current fo r  a l l  
phases o f operation, no vacuum tubes being f i t te d  to date. Each unit 
is  f it te d  with an antlcounternlnlng device designed to  render the unit 
passive i f  the sound le v e l rises  too rapidly. The units f a l l  into two 
basic groups, depending on the number of relays used, as fo llow s:
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(a ) Two-Relay Typo - includes A Mark I (o b s o le to ),  A Mark I I  (obsolete ) 
A Mark I I I  and A Mark VI. Units in th is  group are designed fo r 
use in ground mines la id  by submarine, surface cra ft and by a ir ­
cra ft with parachute. A Mark I  is  the basic unit and A Mark I I
is the same except that the microphone is  provided with i t s  own 
separate battery to  give longer e f fe c t iv e  l i f e .  In addition, the 
anticountermining feature is  a ltered s l ig h t ly  to  make i t  more 
pos itive . A Mark I I I  d if fe rs  from A Mark I I  in that i t  is  f i t te d  
with a f i l t e r  which renders i t  more se lec tiv e  to  f ir in g  f r e ­
quencies and i t  may be f i t te d  with a mechanical P.D.M. A Mark VI 
is  a special modification o f A Mark I I I ,  designed as an anti- 
minesweeper unit, employing a long f i r in g  delay and an insensi­
t iv e  mlorophone. Although an additional re la y  is  used in this 
unit, i t  is  functionally  a two-relay type.

(b ) Three-Relay Type -  includes A Mark IV (obso lete ) and A Mark V. 
Units In th is group are especia lly  sturdy in construction and are 
made with a minimum o f moving parts, being designed fo r  a irc ra ft  
laying without parachute. The two units are nearly iden tica l a l­
though certa in  w iring d ifferences create s lig h t ly  d iffe ren t oper­
ational characteristics . A Mark V d if fe r s  from A Mark IV as 
fo llow s :

(1) I t s  microphone c ircu it  is  more sensitive and e f f ic ie n t .

(2 ) I t  is  not f i t te d  with a frequency f i l t e r .

(3) I t  requires a pre-determined rate o f sound le v e l increase 
which is  lim ited both by maximum rate and, unlike any other 
German acoustic unit, minimum rate as w ell. This in i t s e l f  
constitutes an anti-sweep c irc u it .

Magnotlc-Acou8tlo  Units

1. Magnetic-acoustic units overcome the s h o r t- l i fe  weakness o f the
acoustic units in thut they are magnetically armed and acoustica lly  
f ir e d . The acoustic component does not draw on the microphone batter­
ies  until a magnetic actuation has been recorded and then only fo r  a 
short period. In addition , these units present a moro d i f f ic u lt  
problem fo r  minesweepers. Each unit is  composed o f a standard-type 
magnetic unit (s l ig h t ly  m odified) designed to  arm a specia l acoustio 
component which employs a vacuum tube am plifier suited to the combi­
nation. The magnetic component seleoted determines the way in which 
the complete unit w ill  be employed. AM Mark I  is  armed by M Mark I I  
(rev ised ) and AM Mark I I ,  by M Mark IX.

Pressure-Operated Units

1. Pressure-oporated units consist o f a pressure component in combination 
with another influence-operated component. Two typeB o f pressure- 
operated units have boen used as fo llow s:

(a ) Integrating Type - AP Mark I .  AP Mark I  is  a combination o f a 
pressure detecting device, f i t t e d  with an integrating c irc u it , 
used with a s lig h t ly  modified A Murk V unit. I t  is  c la s s ified  as 
an in tegrating type o f c ircu it due to i t s  property o f reg istering  
cumulatively a series  o f short pressure pulses, provided the 
pulses occur frequently enough, with the resu lt that a series of 
pressure pulses o f less than the designed length may cause actu­
ation in the same manner as one pulse o f the designed length.
This featu re , a d e fin ite  fau lt in design, tends to decrease the 
d i f f ic u lt y  o f sweeping.

(b ) Non-Integrating Type -  MP Mark I .  MP Mark I  is  a combination o f 
essen tia lly  the seme pressure detecting devloe employed with AP 
Mark I ,  f i t te d  with a non-integrating c irc u it  and used with a 
s lig h t ly  modified M Mark I l (r e v is e d ) unit. I t  is  c la ss ified  as a 
non-integrating type o f c ircu it  due to  i t s  property of to ta lly  
disregarding prossure pulses other than those o f at least the 
designed length. This arrangement is a considerable improvement 
over the in tegrating type making the development o f counter­
measures much more d i f f ic u l t .

2. The influence-operated component used in combination with the 
pressure component determines the way in which the complete unit may 
be employed.
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Influenoe Units

General

1. In connection with the fo llow ing description o f German Influence unit 
c ircu its . I t  should be borne In mind that these units ex is t In a large 
number o f s lig h t ly  varying forms. One o f the most common variations 
appears to  be in the delay arming docks f i t t e d  (See Table # i6 )»  re­
sulting in minor variations in the delay arming cycle, but having no 
e ffe c t on the basic operation o f the unit. The fo llow ing descriptions 
attempt to  present typ ica l assemblies as they have been found, par­
t icu la r ly  In so fa r as the delay arming clocks are concerned and make 
no attempt to enumerate the large number o f variations which are- 
possible.
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M Mark I I  Unit C ircu it -  Operation

Arming

1. 5 1/2 minutes a fte r  the 3ix-day clock sta rts , a-g closes and b-c
closes 11 1/2 minutes la te r . B then blows L, unlocking the needle 
and starting A.L.A. Upon completion o f A .L .A ., S2 closes and B blows 
K, allowing the preset s e n s it iv ity  to  be applied to  the unit. As the 
preset s e n s it iv ity  is  applied, S2 opens and, upon completion o f th is 
operation, S  ̂ closes. Tho unit Is now a liv e .

Normal F irin g

1. A fir in g  actuation d o ses  S.. This energizes the hold-on c o l l  and the 
re lay , c los ing S, to  contact #1 and completing the c irou lt through the 
detonator. 3

Normal Anticountermining

1. A countermining shock closes S3. This energizes the ho ld -o ff o o ll and 
the relay, c losing 3. to  contact §2. The unit remains pasaive u n til 3  ̂
settlos down.

2. A countermining shock during A.L.A. closes S3. The h o ld -o ff c o ll and 
relay operate as above, energizing J which holds the A.L.A. arm Inoper­
ative u n til S3 se ttles  down.

A -  CLOCK (HYDROSTATIC)

B -  BATTERY -  15 VOLTS 
K -  AUTOMATIC SETTINC FUSE (A L A )  

L  -  MAGNET RELEASE FUSE (A L A )
J -  ELECTROMAGNET

S, -  SENSITIVITY SETTING SWITCH

5 2 -  NEEDLE SWITCH

5 3 -  PENDULUM SWITCH
S5 -  AIR CORE RELAY SWITCH

F ig .  1 -  K I lk .  I I  U n it C i r c u i t  and Key
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M Mark I I ( r e v is e d ) Unit C ircu it - Operation

Arming

1. Same as M Mark I I  except that I f  S2 does not open properly as the 
preset s e n s it iv ity  is  applied, the A.L.A. arm momentarily closes S , , 
completing the c ircu it through the ho ld -o ff c o i l  and S2, opening S->.

Normal F ir in g  and Antlcounteralnlng

1. Same as M Murk I I .

A -  CLOCK (HYDROSTATIC)
B -  BATTERY -  15 VOLTS 
K -  AUTOMATIC SETTING FUSE (ALA)
L -  MAGNET RELEASE FUSE (ALA)
J -  ELECTROMAGNET
S, -  SENSITIVITY SETTING SWITCH
52 -  NEEDLE SWITCH
53 -  PENDULUM SWITCH
54 -  TRIP SWITCH
55 -  AIR CORE RELAY SWITCH

F ig . 2 -  II Kk. I I  (rev ised ) Unit C ircu it end i.ey
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M Mark I I I  Unit C lrou lt - Operation

Arming

1. Sana us M Mark I I  except that as the preset s e n s it iv ity  is  applied, S. 
closes momentarily even i f  So has opened properly, the purpose being 
to  make doubly sure that S2 18 open at the completion o f the operation.

Normal F ir in g  and Antloountermlnlng

1. Same as M Mark I I .

A -  CLOCK (HYDROSTATIC)
B -  BATTERY -  15 VOLTS 
K -  AUTOMATIC SETTING FUSE (ALA)
L -  MAGNET RELEASE FUSE (ALA)
J -  ELECTROMAGNET
S, -  SENSITIVITY SETTING SWITCH
52 -  NEEDLE SWITCH
5 3 -  PENDULUM SWITCH
54 -  TRIP SWITCH
55 -  AIR CORE RELAY SWITCH

F i g .  3 -  M Mk. I l l  U n it  C i r c u i t  and Key
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M Mark IV Unit C ircu it - Operation

Arcing

1. When the hydrostatic clock runs o f f  i t s  delay period, Sĵ  and S2 c lose, 
blowing fuse #1. This releases a clock oscapenent and sta rts  A.L.A.
Si makes and breaks during A .L .A ., blowing fuse #2. Upon completion of
A .L .A ., S3 c loses and the unit is  a liv e .

Normal F ir in g

1. A RH> or BLUE actuation closes S  ̂ to  the proper contact, completing the 
c irc u it  through the detonator.

B -  BATTERY 9 VOLTS 
F1 FUSE 
F2 FUSE

S! HYDROSTAT 1C CLOCK SWITCH
5 2 HYDROSTATIC CLOCK SWITCH
53  CAM SWITCH
5 4  NEEDLE SWITCH

F ig . 4 -  H ?-3c. IV Unit C ircu it and Key
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V Mark IVa Unit C ircu it -  Operation

1. When the hydrostatic clock runs o f f  its  delay period, and S2 c lose, 
blowing fuse #1. This releuses a clock escapement and starts A.L.A. 
During A .L.A . the needle switch c loses , blowing fuse $2 and energizing 
L. When fuse #2 blows, the needle switch reopens and L is  deenergized. 
Upon completion of the P.D.M. cyc le , the unit returns to  normal. A fter 
a maximum o f li» ’•blind” actuations, S3 changes from contact #1 to  con­
tact jf2, cutting out the P.D.M. and putting the detonator in the c irc u it .

Normal F iring

1. An additional RED or BLUE actuation closes the needle switch, completing 
the c ircu it through the detonator.

SI S 2 -  CLOCK SWITCHES. 
S 3 - P.D.M. SWITCH.

L -  P.D.M. SOLENOID.

F ig . 5 -  M Mk. IVe Unit C ircu it end Key
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M Mark V Unit C ircu it -  Operation

Arming

1. When the mine is  dropped, action o f the Rheinmetall fuze closes the 
master switch F. The thermostatic clapper switch A is normally dosed 
at temperatures above 32°F. I f  the mine reaches a depth o f 2U f t .  or 
more, the hydrostatic switch G closes to contact §2 and the battery BB 
energizes fuse delay switch B through fuse W. Upon completion o f its  
delay period, B shorts i t s  heater c o i l  and W blows due to  the increased 
current in the c ircu it . Battery current is  then applied to  the magnetic 
f i r in g  c ir c u it .

2. Switch K is  normally closed to contact #2 due to  the BLUB f ie ld  o f a 
lo ca l magnet. When current energizes c o il S, th is  magnet is  depermed by 
rapid making and breaking o f contact #2 u n til K no longer tends to  close 
to  contact #>2 . Thermistor U then heats u n til fuse R blows and iso la tes 
the A.L.A. c ir c u it .  The unit is  now a live .

Delay Action  Bomb F iring

1. I f  the mine does not reach a depth o f 24 f t . ,  G remains on contact #1 
and BB energizes C. Upon completion o f i t s  dolay period, C switches 
over, completing tho c ir c u it  through the detonator.

Normal F irin g

1. A RED actuation closes K to  contact #1, completing a c ircu it through the 
detonator, hold-on c o i l  L and thermistor Z. When Z has heated suf­
f ic ie n t ly ,  L holds K on contact #1 and a current increase to  1/4  ampere 
f ir e s  the detonator.

P.S.K. F irin g

1. The unit is  f i t te d  with two photo-electric  c e lls  designod to  be energized 
upon exposure to  lig h t . The resultant current operates re lay  H, com­
p leting a c ir c u it  through H, Z and the detonator. The detonator w ill  
f i r e  as above when Z heats su ff ic ie n tly .

DET

A CLAPPER SWITCH K NEEDLE SWITCH
B FUSE DELAY SWITCH L HOLD-ON COL. FOR K
BB BATTERY 15 VOLT M THERMISTOR
C FUSE DELAY SWITCH N RESISTOR
F MASTER SWITCH R FUSE
G HYDROSTATIC SWITCH S LATITUDE ADJUSTKCNT COL.S
M PHOTOCELL RELAT Ah© w FUSE

HOLD-ON z THERMISTOR
I PHOTOCELL

F ig .  6 -  II I lk .  V U n it  C i r c u i t  end Key
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G2RUAN INFLUENCB HIKES

M Mark VI Unit C lrou lt - Operation

Arming

1. Sane as K Hark 7.

Delay Aotlon Bomb F iring

1. Same as H Hark 7.

Normal f i r in g  with P.D.H.

1. A RED actuation closea K to  contact #1, completing a c ircu it through 
thermistor Y, fuse 7 and hold-on c o l l  L. As Y heats, L holds K on it s  
oontact and 7 blows, energizing fuse delay switch D. Upon completion 
o f  its  delay period, D switches over, completing a c ircu it through 
thermistor X and fuse U. X, being co ld , cannot pass enough current to 
operate L and the c ircu it returns to  normal.

2. A second RED actuation causes rep e tit ion  o f the above, with X heating, 
U blowing and fuse delay switch E switching in the detonator and ther­
m istor Z. Z, being co ld , cannot pass enough current to operate L and 
the c lrou lt again returns to  normal.

3. A th ird  RED actuation completes the c ircu it through Z, L and the deto­
nator which f ir e s  when the current rises  to  1/4  ampere.

P.S.B. F irin g

1. Some as H Hark 7.

A CLAPPER SWITCH L HOLD-ON COIL FOR K
B FUSE DELAY SWITCH M THERMISTOR
BB BATTERY 15 VOLT P RESISTOR
C FUSE DELAY SWITCH R FUSE
D • h m S LATITUDE ADJUSTMENT COILS
E ■ •  a u FUSE
F MASTER SWITCH V »
G HYDROSTATIC SWITCH w a
H PHOTOCELL RELAY AND X THERMISTOR

HOLD-ON Y a
T PHOTOCELL z m
K NEEDLE SWITCH

Fig. 7 -  V. Me. VI Unit C ircu it and Key
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GERMAN INFLUENCE MINES

M Mark V II Unit C ircu it - Operation

Arming

1. When the hydrostatic clock runs o f f  its  delay se ttin g , a-g and b-c
close, blowing the detonator release fuse and starting A.L.A. which is  
performed as in M Mark I I .  The U Mark V II d if fe r s  from U Mark I I  as 
fo llow s:

(a ) F iring current passes d ire c t ly  through the needle switch.

(b ) The antlcountermlning device is  o f a d iffe ren t type.

(c ) The needle switch consists o f eight f la t  needles mounted on a 
horizontal shaft with the needle edges in the v e r tic a l plane. The 
shaft is  reverse-geared to a counterbalance system o f weights and 
lever arms so that the moments o f  in ertia  o f the needles and 
counterbalance systems are equal and opposite. The above change 
in construction permits the unit to t i l t  as much as 45° from the 
v e r t ic a l without closing the needle switch. The net resu lt of 
th is m odification , then, is  that the opposing in ertia  moments 
prevent the unit from fir in g  from shock or t i l t in g  whereas the 
needles may depress and close the needle switch upon receipt of
a f i r in g  actuation without a ffe c t in g  the counterbalance system.

Normal F ir in g

1. A fir in g  actuation closes the needle switch, operating tne hold-on 
c o ll and completing the c ircu it through the detonator.

Normal Antlcountermlning

1. A countermining shock opens the inertia-operated , clockwork-type 
anticountermining switch which is  normally do sed . When the switch 
opens, i t  winds a small clockwork escapement and the c ircu it  is  broken 
u n til the escapement runs down in 3-10 seconds, varying d ire c t ly  with 
the in tens ity  o f the shock.

MAGNETIC
UNIT

F i g .  8 -  M Mk. V I I  U n it  C i r c u i t  and Koy
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GERMAN INFLUENCE MINES

M Mark V I I I  Unit C ircu it -  Operation

Arming

1. When the mine Is  dropped, action o f the Rhelnmetall fuze closes the 
muster switch F. The thermostatic clapper switoh A Is normally closed 
a t temperatures above 32°F. I f  the mine reaches u depth of 2U f t .  or 
more, the hydrostatic switch G closes to contact #2 and the battery 
energizes fuse deluy switches B, D and E In that order. Upon completion 
o f the delay period of E, battery current s tarts  A.L.A. in the magnetic 
unit through the by-pass fuse o f fuse delay switch #1 and thermistor Y. 
Upon completion o f A .L .A ., as in M Mark V fuse R w ill  have blown and K 
w ill  be Just c lea r of contact #2.

Delay Action Bomb F ir in g

1. Same as M Murk V.

Normal F ir in g  with P.D.M.

1. A RED actuation closes K to  contact #1, completing a c ircu it from the 
buttery through the by-pass fuse o f fuse delay switoh #1 , thermistor
Y and hold-on c o l l  L. When Y heats s u ff ic ie n t ly , L holds K on it s  con­
ta c t, the by-pass fuse blows und switch #1 is  energized. Upon completion 
o f its  delay period, switch #1 switches over, breaking the hold-on 
c irc u it , allow ing L, Y and K to  return to  normal and cutting in switch 
#2 which passes current through a by-pass. Upon completion of its  delay 
period, switch #2 switches over, cutting in switch **3- A fter  a maximum 
o f nine "b lind " actuations, switches #17 and #18 w ill  have operated, 
closing switch N and putting the detonator in the f ir in g  c irc u it .

2. A fin a l RED actuation completes a c ircu it L, N, thermistor 2 and the 
detonutor. When Z has heated s u ff ic ie n t ly , L holds K on it s  contact and 
a current increase to  1/U ampere f ir e s  the detonator.

F.S.E. F irin g

1. Photo -e lectric  c e lls  may be f i t t e d  us in the M Mark V.

A  CLAPPER SWITCH 
s  switch-40 see. ruse delay
BS BATTERY tS-VOLT 
C  ruse DELAY SW ITCH0 • * • •
J • • • •
r  M A STE R  SWITCH 
C  HYDROSTATIC SW ITCH 
H PH O TO C ELL RELAY A H >  H OLD-ON
1 PHOTOCELL
A S W ITC H -M A C  U N IT  RELAY

L  H O LD -O N C O L  TOR K
S  LA TITU D E A D JU S TM E N T C O L S  
M THERMISTOR 
N FUSE DELAY SW ITCH 
P RESISTOR 
R ru s e
Y THERMISTOR 5 T Q  8  SEC
Z  “ 2  T O S  se c
1 -  3 - s - 7 - s w i t o c s  2 7 se c  ru s e  DELAY2- 4-6-B- • 7 » . .

F ig .  9 -  M Mk. V I I I  U n it  C i r c u i t  end Key

23 - CONFIDSWTIAL



o
3

s
3

IM■T*I

R

£

M
X

£=►-*
r»
OH*
►>oc



GERMAN INFLUENCE MINES

M Marie DC Unit C ircu it -  Operation

A im ing

1. When the mine la  dropped, action o f the Rhelnmetall fuze closes the Master 
Switch F. The thermostatic clapper switch A la  normally closed at temper­
atures above 32°F. I f  the mine reaches a depth o f 2U f t .  or more, the 
hydrostatic swltoh 0 closes to  contact #2 and fuse delay switches B, D and 
E are energized In that order. Upon completion o f the delay period o f E:

(a ) Battery current energizes the gimbal system in whioh fuse delay 
switch #21 controls four c ircu its  in addition to  i t s  own. Battery 
current energizes c o i l  S which depenxs i t s  own magnetic core to  a 
point where switch K is  Just c lea r of contact #2. A ll the current 
in th is  p a ra lle l c ircu it  now flows through 1— which provides an 
increasing RED f ie ld  due to  heating o f thermistor M. This assures 
that K does not remake contact #2 and further deperm 3. During the 
above operation, Ly has been introducing a BLUE f ie ld  roughly 
equivalent to the unit s e n s it iv ity . The strength o f the Ly f ie ld  is  
adjustable by varying P. When switch #21 switches over a fte r  com­
pletion  o f A .L .A ., i t  breuks i t s  own c ir c u it ,  iso la tes  3, breaks 
the c ir c u it  to L ^  and breaks the c ircu it  to  the compensating o o il 
Ly and P so that k goes to  equilibrium between the two contacts.

(b ) Battery ourrent energizes switches #19 and #20 in that order. Upon 
completion o f i t s  delay period, #20 switches over to  a blank con­
tact and mechanically switches Q from contact #1 to  contact #2 , 
putting the b l-po la r gimbal unit in the P.D.M. c ir c u it .

Delay Action Bomb F iring

1. Same as M Mark V.

Normal F irin g  with P.D.M.

1. A RED or BLUE actuation closes K to  the appropriate contaot and battery 
current heats thermistor Y u n til i t  passes su ffic ien t current to operate 
hold-on c o i l  Lr  or L ,̂. When the current reaches 100 ma. the by-pass 
fuse on fuse delay switch #1 blows and the fuse delay switch then 
carries the to ta l current. The Increasing current operates relay R 
which provides it s  own holding current through a lead whioh by-passes 
the gimbal portion o f the unit. Hold-on current fo r  K is  then reduced 
to  a point where K opens. Upon completion o f i t s  delay period, switch 
#1 switches over, de-energizing R which then returns to  normal and cut­
tin g  in switch #2. Upon completion o f its  delay period, switch #2 
switches over and the unit returns to  normal.

2. A fter  a maximum o f e igh t "b lind" actuations, switch #16 closes switch N, 
completing the c ircu it through the detonator and thermistor Z. A fin a l 
actuation f i r e s  the detonator as in M Mark V I I I .

P.3.B. F iring

1. Ph oto -e lectric  c e lls  may be fit te d  as in M Mark V.

A -  CLAPPER SWITCH 
B.C.D.E -  FUSE DELAY SWITCH 
F -  MASTER SWITCH 
G -  HYDROSTATIC SWITCH 
K -  NEEDLE SWITCH 
L r  -  RED H O LD -O N  COIL 
L b -  BLUE H O LD -O N  COIL 
L x -  AUXILIARY COIL 
Ly -  COMPENSATING COIL 
M.Y.Z -  THERMISTORS
N -  SWITCH OPERATED BY FUSE DELAY SW. #16 
P -  POTENTIOMETER
Q -  SWITCH OPERATED BY FUSE DELAY SW * 2  0
R -  SOLENOID RELAY
S -  LATITUDE ADJUSTER COIL
T -  CONDENSERS
GJ, ,Cu»2.U>3l^4.<^5 "  RESISTORS
*1 -  *16 -  P .D .M . FUSE DELAY SWITCHES
*19 *2 0  -  DELAY ARMING FUSE DELAY SWITCHES
*21 -  A .L .A . FUSE DELAY SWITCH

v i p .  11 -  K ey f o r  i: Mk. IX  U n it  C i r c u i t
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GERMAN INFLUENCE MINES

:c.

Bl
b2

9 VOLTS F FUSE TO START DELAY CLOCK
9 VOLTS S.S2 SWITCHES CLOSED BY DELAY CLOCK

b3 15 VOLTS S3 TRANSIENT CONTACT ON HYDR. CLOCK
b4 9 VOLTS S4 HYDROSTATIC CLOCK SWITCH (a -g )
c, 2 8 0  MICROFARADS s5 HYDROSTATIC CLOCK SWITCH ( b - c )
C2 3 3 0  MICROFARADS r MICROPHONE TRANSFORMER
c 3 10 MICROFARADS M MICROPHONE
w, 2 5  OHMS X, COPPER OXIDE RECTIFIER
W2 3 0 0 0  OHMS X2 COPPER OXIDE RECTIFIER
w3 5 0 0 0  OHMS R. RELA*'-SENSITIVITY 116 MICROAMPS
W4 5 0 0 0  OHMS TO r ,

w5 1 0 0 0  OHMS R 2

D
d

RELAY-SENSITIVITY 4 4 0  MICROAMPS
TO rc 

1110 MICROAMPS 
TO r f

THERMAL DELAY HEATER 
THERMAL DELAY SWITCH

F ig . 12 -  A Mk. I  Unit C ircu it end Key
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GERMAN INFLUENCE MINES

A Mark I  Unit C ircu it -  Operation

Arming

1. Two minutes a fte r  the hydrostatic dock  s ta rts , 33 c loses , blowing fuse 
F and starting the delay clock. When the hydrostatic clock runs o f f  
i t s  delay period, (17 minutes) s^ and s^ d o s e , putting the detonator 
In the c iro u lt .  When the delay clock runs o f f  I ts  period (6 days max.), 
ai  and s2 d o s e  and the unit Is  a liv e .

Normal F iring

1 . When sound Impinges on the microphone, the change In microphone res l- 
slstance w i l l  appear as ourrent variations on the primary o f trans­
former T and as a lternating signal current on the secondary o f T. The 
signal current is  then r e c t if ie d  by r e c t i f ie r s  Xi and I 2 with d lreot 
current then flow ing from the secondary through two relays in  series , 
the f i r s t ,  R^ being more sensitive than the second, R2.

2. I f  the sound Is  o f su itable In tensity fo r  normal f ir in g ,  the ourrent
flowing through and R2 w ill  not be strong enough to operate R2. I f
the sound pers ists  long enough to  charge , R  ̂ closes to  r^. B3 now 
sends current through R2 whioh opposes and Is stronger than the In­
duced ourrent from the secondary o f T. The d irection  o f th is  current 
is  such that R2 doses  to  contact r f , putting the detonator across Bj,.

Normal Antloountermlnlng

1. A loud sound which produces a strong current through Ri and R2 tends to 
operate both relays. Because o f the delay in Rĵ  occasioned by C^, R2 
operates f i r s t  and, because o f the d irection  o f the actuating current, 
closes to r 0.

2 . Bi and B2 then apply a locking vo ltage, preventing R̂  from operating, 
blocking further current from the secondary o f T and keeping R2 closed 
to  rc . This oondition persists u n til thermal delay heater D heats and 
opens its  swltoh d a fte r  about 12 seconds.

3. R2 then opens, d doses  and the unit returns to  normal. I f  frequent 
anticountermining shocks are received , D w i l l  heat to  the point where 
the un it's  Inert period may be as short as three seconds.

Intermediate State ,

1. A sound whioh builds up uniformly and rap id ly to a point o f considerable 
in tensity  may produce a ourrent which is  strong enough, a fte r  R̂  oper­
ates, to oancel out the current from B3 which would ord in arily  d o se  
R2 to r f .  R2 would not then close to  e ither contact and the unit would 
neither f i r e  nor be rendered passive. I f  such a signal ceased abruptly, 
R  ̂ would open although the unit would probably f i r e  due to  discharge 
from C2 through 82 which would close to  r^.
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GERMAN INFLUENCE VINES

Bi - 15 VOLTS Si. S i SWITCHES CLOSED BT DELAf CLOCK
B t - 9 VOLTS S3 TRANSIENT CONTACT ON HYDR.
B s - 15 VOLTS CLOCK
B * - 9  VOLTS S4 HYDROSTATIC CLOCK SWITCH(1-3)
C, - 315 MICROFARADS $ s HYDROSTATIC CLOCK SW ITCHO-c)
c » - 3 6 5  MICROFARADS T MICROPHONE TRANSFORMER
C j - 10 MICROFARADS D THERMAL DELAY HEATER-100 OHMS
w . - 2 5  OH MS F FUSE
v ^ “ 5 0 0 0  OHMS R. RELAY-SENSITIVITY 123 MICRCAMPS
W j- 5 0 0 0  OHMS TO p
w4- 5 0 0 0  OHMS R 2 RELAY-SENSITIVITY 700 m icro am ps
w ,- 1000 OHMS TO ac
w* - 5 0 0 0  OHMS 975 MICROAMPS
W7- 2 0  OHMS TO  AA

M MICROPHONE
X i COPPER OXIDE RECTIFIER
X i COPPER OXIDE RECTIFER

? l g .  13 -  A Mk. I I  U n it  C i r c u i t  and Key
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GERMAN INFLUENCE MINKS

A Mafic I I  Unit C lroult -  Operation 

Arming and Normal F ir ing

1. Same as A Mark I .

Normal Antloounteralnlng

1. A loud sound wbloh produoss a strong currant through both R, and R2 
tanda to operats both relays. However, because o f  the delay In R̂  
occasioned by Ci, E2 w i l l  close to  r 0 f i r s t ,  imposing a blocking 
potential from » i  aoross the secondary, thereby holding R  ̂ open.

2. With R? d o sed  to  rp , the c irou lt  from Bi through D is  completed and the 
thermal delay swlton D starts  to heat. A fte r  about 35 seconds, d^ is 
broken and the oontaot starts to move toward d2 whioh makes in about 30 
seconds.

3. When oontact d2 is closed, is  shorted through W~, hold-on current 
through R2 I s reduced to  a small amount and r 0 opens. Since the c ircu it  
from through D is  then broken, D begins to cool and the thermal delay 
switch starts  moving baok from d2 to  d^, requiring about 15 seconds 
( t o ta l  period o f  oyole i s  80 seconds).

Wots: The unit i s  not a l iv e  until the thermal delay switch returns to d,
beoauae, although the blocking potentia l is  removed from the second­
ary upon opening o f  R2, even i f  a signal causes R, to  close, there is 
no o irou it  from B3 through R2, and R2 oannot, therefore, be moved to 
i t s  f i r in g  oontaot r f .
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B, - 15 VOLTS
B2 - 9  VOLTS
B3  - 15 VOLTS
B4 - 9  VOLTS
c .  - 315 MICROFARADS
C 2 - 365  MICROFARADS
c 3  ' 10 MICROFARADS
C 4 - 0.6 MICROFARADS
Wi - 2 5  OHMS
w 2 - 5000  OHMS
W3 ~ 5 0 0 0  OHMS
w 4 - 5 0 0 0  OHMS
w 5 - 1000 OHMS

5 0 0 0  OHMS
w 7 - 2 0  OHMS
w a - 100 OHMS

56  SWITCH-CLOSES AT END OF DELAY <°m9)
5 7 SWITCH-CLOSES AT END OF DELAY (b-c) 
Sg SWITCH-CLOSES SHORTLY AFTER Sfi

AND S7 (§-f)
S9 SWITCH ON P.D.M.
K SWITCH ON P.D.M. (STAYS ON 1 UNTIL

RUN OFF)
D THERMAL DELAY HEATER-100 OHMS 
E FILTER CHOKES 
M MICROPHONE 
T MICROPHONE TRANSFORMER 
R, RELAY-SENSITIVITY 123 MICROAMPS TOr 1 
Rg RELAY-SENSITIVITY 700  MICROAMPS TO rc

975 MICROAMPS TO r f  
X, COPPER OXIDE RECTIFIER 
Xg COPPER OXIDE RECTIFIER

Fig . H  -  A Mk. I l l  Uni- Irouit end Key
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GERMAN INFLUENCE MINES

A Marie I I I  Unit C ircuit -  Operation

Arming

1. At the end o f  i t s  preset period, the hydrostatio clock doses  switches 
S^, Sy and Sg.

Normal F ir ing

1. Same as A Mark I  and I I  except that the incorporation o f an extra choice 
condenser f i l t e r  (B-C, ) eliminates signal ourrents o f 700-1000 ops. 
frequency, thereby making the unit more se lec t iv e  as to the frequencies 
o f  sound whloh w i l l  cause normal f i r in g  or anticountermining.

Normal Anticountermining

1. Same as A Mark I  and I I  except as noted above.

P.D.M. Aotion

1. In addition, a twelve-place P.D.M. may be f i t t e d  which operates as 
follows:
(a ) When a f i r in g  impulse doses  R2 to r t , battery B, puts hold-on 

curront through R2 by means o f  We. The P.D.M. solenoid is also 
energized by through and tne P.D.M. clockwork starts.

(b) When Sq breaks, R2 hold-on current is broken and the P.D.M. solea-
oid is  de-energized. The o lrcu lt  then remains dormant until the 
P.D.M. interva l is  run o f f  and S« reoloses. When the f in a l  "blind" 
actuation is  run o f f ,  K, breaks and K? makes, putting the detonator 
in the o irou it .  1  4

( c )  Detailed operation o f  the P.D.M. is  the same as that o f the 
standard P.D.M. described on Page 56 . Sn corresponds to P-Q, K,
R-3 and Kj to S-T in Fig. 9 1
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A, B.C.D -  FUSE DELAY SWITCHES
B, -  BATTERY -  3  VOLTS
B2 -  "  -  7.5 VOLTS
C, -  CONDENSER -  2 4 0 -  MFD. -  ELECTROLYTIC
C2 -  -  0 .5  "
C3 -  " -  100. " -  ELECTROLYTIC
C* -  " " ■ "
E -  THERMOSTATIC SWITCH (CLOSED A T > 2 3 F  A N D < 9 5F ) 
F -  MASTER SWITCH 
G -  HYDROSTATIC SWITCH (2 4  FT)
L ,L 2 -  FILTER CHOKES 
M -  CARBON MICROPHONE
R, -  RELAY (INITIATING) -  5 0 0 ^  r. -  R, CONTACT
R2 -  "  (TIMING) -  5 0 ^  r2 -  R2
R3 -  “  (FIRING) -  2 5 0 ^  r3 -  R3
T -  MICROPHONE TRANSFORMER 
X . X ? -  COPPER OXIDE RECTIFIERS
# I - * I 8 - P D . M  FUSE DELAY SWITCHES CJ4-  5000^
(i)x -  10 ^  Cl̂ -  5000^
(jJ2-  5 ^  CJe ~ 2 0 0 ^
OJj -  2 0 0 0 s* C07-  5 ^

F i g .  15 -  A Mk. IV U n i t  C i r c u i t  or.d Key
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GERMAN INPLUKNCK MINES

A Marie IV Unit C ircu it -  Operation

Arming

1. When the mine is  dropped, action o f  the Rheinmetall ruze closes Master 
Switch F. Since the thermostatic switch E is  normally closed at temper­
atures between 23° and 95°P, B̂  energizes the microphone M through ŵ  
and fuse delay switch A. Upon completion of i t s  delay period, A 
switches over, putting Bo in series with with respect to a l l  ports of 
the c ircu it  except the microphone c ircu it .

2. I f  the mine reaones a depth o f  2U f t .  .or more, hydrostatic swltoh G 
closes to contact #2 and, upon completion o f  the operations described in 
Par. 1 above, B̂  and B2 energize fuse delay switch B. Upon completion 
o f  i t s  delay period, B switches over, outs i t s e l f  out and puts the deto­
nator in tne c ircu it .

Delay Action Bomb Firing

1. I f  the mine does not reach a depth o f  2U f t . ,  the hydrostatic switch 
remains on contact #1 and, upon completion o f  the operations described 
in Par. 1 above, B̂  and B2 energize switches C and D in para lle l .  Upon 
completion o f  their respective delay periods, C and D switch over, put­
ting the detonator across the batteries.

Normal F ir ing with P.D.M.

1. When sound impinges on the microphone, the change in microphone re ­
sistance appears as current variations on the primary o f transformer
T and as alternating signal current on the secondary o f T. Tne signal 
current is  f i l t e r e d  by L^, L2 and C2, r e c t i f ie d  by and X2 with direct 
current then flowing through and'R?, oharging C3. Rj, is more sensi­
t iv e  than R i, the sound leve l  at which R  ̂ operates being the in i t ia t in g  
le v e l  and tne le v e l  at which R3 operates being the f i r in g  le v e l .

2 . When the sound reaches the in i t ia t in g  le v e l ,  Ri closes r , ,  causing Bi
to  start charging C^. A fter 1/2 second, w i l l  be su ff ic ien t ly  charged 
to  operate R?, thereby breaking r ^  and making r 2b. I f .  the sound then 
reaohes the f i r in g  le v e l ,  R3 closes r i ,  completing a o lrou it from Bi 
and Bo through fuse delay switch #1, w2, r^, wy, t -> and r 2b. Potential 
drop through W2 holds R  ̂ and R3 operative and, since r^ is  held closed,
B3 holds R2 operative.

3. Upon completion of i t s  delay period, switch #1 switches over, cutting in 
switoh #2 and by-passing the holding c ircu it  which, i f  the sound has 
ceased, allows the c ir c u it  to  return to normal. Upon completion of i t s  
delay period, swltoh #2 switches over, outtlng in switch #3 and the 
c irou it is  normally a l ive  again. A fter  a maximum of nine "blind" actu­
ations, switches #17 and #18 operate, putting the detonator in the f i r in g  
c irou it  and an additional f i r in g  actuation w i l l  f i r e  the detonator.

Normal Antlcountennlnlng

1. I f  at any time during the l i f e  of the unit, the relays operate in such a 
sequence that R3 operates before R2, the unit is  rendered passive for 
the duration or the sound which onuses the condition. I f  the sound 
reaches the f i r in g  l e v e l  within 1/2  second a f te r  r^ closes, R3 w i l l  
close r 3, making an almost dlreot short aoross C4 v ia  r 2a. R2 then can­
not operate.

2. I f  the sound then drops below the in i t ia t in g  le v e l ,  a l l  relays return to 
normal. I f  the sound drops below the f i r in g  l e v e l ,  but not below the 
in it ia t in g  le v e l ,  and then r ises to  the f i r in g  le v e l  a f t e r  a 1/2  second 
delay, the unit w i l l  f i r e  normally.

P.S.E. P lrlng

1. Photo-electrlo ce l ls  may be f i t t e d  as in M Mark V.
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A, B.C.D -  
E -
F -  
G -
B, “
b 2 -
C, -  
C2 -  
C3 -  
C4 -  
C5 -  
M -  
« . 
r 2
R3
T
X „ X 2 -

SWITCHES 
SWITCH (CLOSED

(2 A FT.)

FUSE DELAY 
THERMOSTATIC 
MASTER SWITCH 
HYDROSTATIC SWITCH 
3 VOLTS 

10 "
CONDENSER -  2 4 0  MFD. -  ELECTROLYTIC 

» -  0 .2  MFD.
'• -  100 "  -  ELECTROLYTIC
n _ »i M _ ••
II _  II »' -  I*

CARBON MICROPHONE

AT > 2 3 ° F  AND < 9 5 ° f )

RELAY
u

(in it ia t in g )
(t im in g )

•' (f ir in g )
MICROPHONE TRANSFORMER 
COPPER OXIDE RECTIFIERS

n ~ R, 
r 2  ~  R 2 
r3 _ R3

CONTACT
u
ii

# | - # i e -  P-D-M. FUSE DELAY SWITCHES
- 10 yv
- 3,000 JV

v 3 - 5 y\
(J a - 10,000 yv

- 15,000 yv
- Ql sl

cu7 - 15,000 yv
- 5,000 yv

U 9 - 5. yv

F i g .  16 -  A K k . V U n it  C i r c u i t  and Key
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A Mark V Unit C ircu it -  Operation

Arming

1. When the mine is  dropped, action o f  the Rhelnmetall fuze closes the 
Master Switch F. 3inoe the thermostatlo switch E is  normally closed 
between temperatures o f 23° and 95°?, energizes the microphono M 
through w, and fuse delay switch A. Upon completion of i t s  delay period, 
A switches over, putting B2 in the o ircu lt .

2. I f  the mine reaches a depth of 24 f t .  or more, hydrostatic switch G 
doses  to oontact #2 and, upon completion o f  the operations described in 
Par. 1 above, B2 energizes fuse delay switoh B. Upon completion of i t s  
delay period, B switches over, cuts i t s e l f  out and puts the detonator in 
the o ircu lt .  B, charges C■ a f te r  a 1 $ second delay due to the resistance 
o f » 6 -

Delay Aotlon Bomb F ir ing

1. Same as A Mark IV except that a l l  current is  supplied by B2.

Normal F ir ing with P.D.M. •

1. When sound impinges on the microphone, the change in microphone re­
sistance appears as current variations on the primary o f the transformer 
T and as alternating signal current on the secondary o f  T. T* '  signal 
current is  r e c t i f ie d  by X. and X2 with d irect current then flowing 
through Ri and R3 , oharglng C3 . Ri is  more sensit ive than R3 , the sound 
leve l  at which operates being tne in i t ia t in g  le v e l  and the le v e l  at 
which R̂  operates being the f i r in g  le v e l .

2. When the sound reaohea the in i t ia t in g  le v e l ,  R, closes r i ,  causing Cr to 
start oharglng C5 in an attempt to operate Ro. A fter  1/2 second, Cc w i l l  
be su f f ic ie n t ly  oharged to operate R2. thereby breaking r 2a an! making 
r?b. I f  the sound then reaohes the f i r in g  l e v e l  before and Cc d is ­
charge (10  s e c . ) ,  R3 d o ses  r3 , completing a o ircu lt  through fuse de­
lay switoh #1, r 2b, r 3 , wq, r£ and W3 . Po tentia l drop through w3 holds 
Hi and R-» operative and, since r i  is  held closed, C> and Cc hold^Ro 
operative.

3. Upon completion o f  i t s  delay period, switoh #1 switches over, outtlng in 
switch #2 and by-passing the holding o ircu lt  whioh, i f  the sound has 
oeased, allows the c lrou it  to return to normal. Upon completion o f  i t s  
delay period, switoh #2 switohes over, cutting in switch #3 and the 
c ircu it  is  normally a l iv e  again. A fter  a maximum of nine "blind" actu­
ations, switohes #17 and #18 operate, putting the detonator in the 
f i r in g  c lrou it  and an additional aotuatlon w i l l  f i r e  the detonator.

Normal Antloountermlnlng

1. Normal anticounteralning may ooour in one o f  two ways as fo llows:

(a ) I f  the sound le v e l  r ises too fa s t ,  the unit w i l l  bo rendered 
passive in the same manner as the A Mark IV except that i f  the 
sound oeases or drops below the f i r in g  l e v e l ,  the unit w i l l  not 
again be normally a l ive  fo r  a period o f 15  seconds maximum.

(b ) I f  the sound le v e l  rises too slowly a f t e r  reaohing the in i t ia t in g  
l e v e l ,  C> and C5 may discharge to the point where they w i l l  no 
longer hold r 2b closed. In such a oase, r 2a w i l l  again close a fter  
a 10 second delay and the unit w i l l  not again be normally a l ive  for 
a period o f 15 seconds or un ti l  B2 can reoharge C^ through w^.

P.3lE. Firing

1. Photo-electr ic  oe l ls  may oe f i t t e d  as in M Mark V.
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B, -  Battery - 9 vo lts 03, -  20

32
• 15 " 032 -  100

B3
■ 9 * ^ 3 -  3 0 0 0

c. -  Condenser- 300m icrofarads 034 - 5 0 0 0
c 2

■
3 6 5  * 035 - 6 0 0 0

c 3
m ■ 10 ■ -  1000

C4
fie

— ■
■ m

.6 -  (each) 
9dn  ■

UJ7 -  20

c6 - ■ - 100 ■
c7 - - 100 "
K -  PDH chongeover tw itch 
L -  Filter Choke
M -  Microphone (coorte)
R| -  Reloy -  50 Microamps sensitivity
R2 *  Relay - re
R3 -  Relay
T -  Microphone Transformer 
S |.S2_ Clock Switches (a-q , b -c )
53 -  Clock Switch (e -f)
54 -  Fuse Delay Switch ( 3 0  sec.)
55 - POM switch (norm ally closed)
X|>*2’  Copper Oxide R e c tifie rs

r, -  R,
rf ■ Rg 
u  - R ,

contact
contacts
contoct

F i g .  17 -  A 13c. V I  U n it  C i r c u i t  end K e y
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GERMAN INFLUENCE MINES

A Mark VI Unit C ircu it - Operation

Aralng

1. When the hydrostatic clock completes i ts  delay period, s^ and 82 c lose, 
putting the detonator into the c ir c u it .  Eighteen minutes la te r ,  83 
closes and Bi energizes fuse delay switch and the microphone M. Upon 
completion o f  i t s  delay period, S4 switches over, cutting out i t s  heater, 
putting fu l l  battery current on the microphone and closing an extra con­
tact o f S4 which aims the holding c ircu it  o f  B3 on R2.

Normal F ir ing  with P.D.M.

1. When sound impinges upon the microphone, i t  causes resistance variations 
which appear as a lternating current upon the secondary o f  transformer T. 
This current is f i l t e r e d  and r e c t i f ie d  in u manner similar to that em­
ployed in the A Mark I I I  with the intensity  o f the r e c t i f ie d  current 
d ir e c t ly  variab le  with the intensity  o f the sound. An insensitive 
microphone is  used so that the amount o f current through the relay co ils  
w i l l  be small compared to  thut produced in the A Mark I I I .

2. Since R̂  is  more sensit ive than R2, normal sound o f the type produced 
by an approaching minesweeper w i l l  operate R, but R2 w i l l  not operate 
until the sweeper is f a i r l y  close, '//hen R  ̂ c loses, i t  completes a 
c ircu it  through R3 , w, , wc and R2. Due to  the high resistance o f the 
c ircu it ,  R3 does not operate.

3. I f  the sound persists fo r  3-3 1/2 seconds, however, C5 charges suf­
f i c ie n t ly  to  l e t  R2 close to r f ,  whereupon B3 energizes a holding c ircu it  
through w  ̂ and the P.D.M. solenoid. During the P.D.M. cycle, S5 breaks, 
de-energizing the holding c ircu it .  A fter a maximum of 11 "blind" actu­
ations, switch K breaks contact #1 and makes contact #2 and an additional 
f i r in g  actuation w il l  f i r e  the mine.

Normal Anticountermining

1. I f  the sound impinging on the microphone is  o f a very high intensity , 
such as might be produced by an underwater explosion, both R  ̂ and R2 
operate. R2, however, closes to r c so that the c ircu it  from B2 
through R3 is  one o f  very low resistance. R3 operates, closing r, 
which provides a se lf-ho ld ing  current fo r  R3 through r , , thus preventing 
C5 from charging and Rp from closing to r f . This condition w i l l  persist 
until the sound le v e l  drops below thut necessary to  keep R, operative.
At this point, R3 is  restored to normal and the unit is  a l ive  to normal 
actuation.

37- CONFIDENTIAL



GERMAN INFLUENCE MINES

A - o - g R, - 3 0 0 . OHMS
s, - b - c *2 - 200 . '• HEATER
s2 - e - f R3 - 0.1 MEGOHMS
B - BATTERY 15 VOLTS r4 - 0 0 6  «'
s5 - MAGNETIC UNIT SWITCH r5 - 5 .5 KILOHMS
r - TIME DELAY SWITCH Re - 0 3 MEGOHMS
V - VACUUM TUBE AMPLIFIER R7 - 1.5 n
DD - NEON TUBES Re - 1.5 ii
L, R0 _ 1.0 ii
•̂2 — FILTER CHOKES ■'9

Rio - 6000. OHMS
X - COPPER OXIDE RECTIFIER
c , - 100. MICROFARADS
c 2 - 0 .0 2  MICROFARADS
C3 - 0 .0 5  "
c 4 - 0.02 »
C 5 - 001  »
C6 - 0 .5  "
c 7 - 0 .2 5  "
c 8 - 4 .0  •'

F i g .  18 -  AJu l £ k .  I  U n it  C i r c u i t  end Key
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Magnetic-Acoustic Firing Units

General

1. AM Mark I  -  consists o f a constantly active magnetic component, an 
acoustic component and a twelvo-pluce P.D.M. When the magnetic com­
ponent is  actuated, i t  steps o f f  stages on the P.D.M. and, when the 
f in a l  "blind" actuation is  run o f f ,  operates as i f  the P.D.M. were not 
f i t te d  as fo llows:

(a ) A magnetic actuation operates the magnetic component which, Instead 
of f i r in g  the detonator, energizes the microphone c ir c u it ,  vacuum 
tube amplifier  and "T" switch heater. The acoustic component is 
then act ive  and i f  a sound of proper frequency, Intensity and du­
ration impinges on the microphone, i t  is  transformed into an e lec tr ic  
signal, passes through a f i l t e r  c ircu it  which eliminates undesir­
able frequencies and then to  the energized vacuum tube amplifier
and the detonator.

(b ) I f ,  a f t e r  the acoustic component is  energized, no proper sound im­
pinges on the microphone, the "T" switch opens a fte r  L5 sec., due 
to i t s  heater, and cuts o f f  the energizing current from the micro­
phone, amplifier and its  own heater and breaks the holding c ircu it  
in the magnetic component. The entire unit then returns to normal.

2. AM Mark I I  -  consists o f  a constantly active magnetic, b i-polar component, 
an acoustic component, a nine place P.D.M. and a galvanic P.S.E. I ts  
operation d i f f e r s  from that o f the AM Mark I  in thut the P.D.M. "blind" 
actuations ure run o f f  by actuation of both the acoustic and magnetic 
components together rather than by actuation o f  the magnetic component 
alone; i . e .  when the magnetic component is  actuated, i t  immediately puts 
the acoustic component in the c ircu it  and when sound impinges on the 
microphone, the P.D.M. advances one step. I f  acoustic actuation does not 
occur within UO sec. a f te r  magnetic actuation, the "T" switch returns the 
entire unit to normal as in AM Mark I .  Excessive moisture or humidity
in the unit w i l l  operate a galvanic P.S.E. and f i r e  the detonator a fter  
a short deluy.

AM Mark I Unit C ircu it - Operation

Arming with P.D.M.

1. When the hydrostatic clock runs o f f  i t s  delay period, switches A and si 
c lose. When A closes, Bi blows the magnet clamp fuse in the magnetic 
component, starting normal A.L.A., resulting in a constantly-alive 
magnetic component. Eighteen minutes la ter  S2 c loses, putting the deto­
nator into the f i r in g  c ircu it .

2. A magnetic actuation closes S* to contact #1, energizing the hold-on 
c ircu it .  Bjl energizes the P.D.M. solenoid through contact R-s. P-Q 
breaks a f te r  each blind actuation to  break the magnetic hold-on and allow 
the needle to  recover. When the f in a l  "blind" actuation has run o f f ,
R-S breaks and S-T mukes and the unit then acts as i f  no P.D.M. had been 
f i t t e d .

Normal Firing

1. A magnetic actuation then causes current to flow through the microphone 
(M), the filament o f  the vacuum tube V, and R2, the "T" switch heater.
I f  no f i r in g  actuation impinges on the mlorophone within J*5 seconds, the 
bi-metallic "T" switch opens, breaking the c ir c u it  to a l l  the energized 
components, including the magnetic component hold-on, and the entire 
unit returns to  normal.

2. I f  sound impinges on the microphone, current variations appear on the 
transformer c o i ls ,  pass through the f i l t e r  and appear on the grid o f 
the vacuum tube V. Potentia l variations on the grid are amplified in
V and are p a r t ia l ly  fed back to the grid c ircu it  by C5. Due to the 
half-wave re c t i fy in g  action of X, the potential at the grid end o f R7 
becomes more and more pos it ive , resulting in a larger current through
V and R  ̂ as the sound persists and Increases.

3. Current through R  ̂ causes a voltage drop across R4 whloh charges C7 
with a delay due to Rs. When Cn is  charged to a potential o f  110 vo lts ,  
the neon tubes DD break down ana conduct current and the detonator f i r e s .
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+

A -  THERMOSTATIC SWITCH -  (CLOSED AT >  22fF & <  95°F)
B, -  BATTERY -  13.5 VOLTS 
B2 -  * -  1.5 "
B j -  SEA BATTERY -  (PSE MARK EE) FORMED BY 

MOISTURE IN UNIT.
C, -  CONDENSER -  MFD.
C2-  "  “
C3-  "  -
C4 -  -  "
C5-  ”  ■ -
Cft-
D -  THERMAL DELAY SWITCH & HEATER (4 0  SEC.)
F -  MASTER SWITCH
H,H2 -  HYDROSTATIC SWITCH -  (CLOSED AT <  15 FT.)
K -  NEEDLE SWITCH 
L,.L2 -  FILTER CHOKES 
Lx -  AUXILIARY COIL 
Ly -  COMPENSATING COIL 
M -  MICROPHONES (4)
N.Y.Z -  THERMISTORS 
P -  POTENTIOMETER 
R ,*2 -  SOLENOID RELAYS 
R j -  SENSITIVE RELAY 
S -  LATITUDE ADJUSTER COIL 
T, -  MICROPHONE TRANSFORMER 
T2 -  OUTPUT TRANSFORMER 
V -  VACUUM TUBE (PENTODE)
(0 , -  RESISTOR
cu2
(jj3
U )a

0Jb *
(

X, -  COPPER OXIDE RECTIFIER
X? -  "  ■ (INEFFICIENT)
#1 _ PDM ruS E  DELAY SWITCHES
* I 7 - # 2 I -  DELAY ARMING FUSE DELAY SWITCHES
* 2 2  , * 2 3 -  DELAY BOMB FIRING FUSE DELAY SWITCHES-

F i g .  19 -  AM I lk .  I I  U n it  C i r c u i t  end Key
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At! K ara  I I  U n it  C i r c u i t  -  O p e ra t io n

Arming

1. When the mine is  dropped, action of the Rheinnetall fuze closes the 
Master Switch F, making one contact and breaking two. Thermostatic 
switch A is normally closed at temperatures between 23° and 95°F. 
energizes fuse delay switch #17 which, upon completion of i t s  delay 
period, cuts in fuse delay switches #18 and #22. Hydrostatic switches 
H, and H2 open when the mine reaches a depth o f  15 f t .  or more. Upon 
completion o f  i t s  delay period, switch #18 switches over, cutting in 
switch #19 which, upon completion o f i t s  delay period, connects the 
battery to the main posit ive and negative terminals o f the unit.

2. The magnetic component (M Mark DC unit s l ig h t ly  modified) then goes 
through A .L .A . , upon the completion o f  which the only parts o f the 
magnetic component remaining in the c ircu it  are w^, Lj. or L&, and K.
During A .L .A ., switches #20 and #21 opcrute, switching in the P.D.K. 
fuse delay switches and breaking the negative return contact to  the 
magnetic component.

Delay Action Bomb Firing

1. Two d if fe ren t  methods of accomplishing doluy action bomb f i r in g  may be 
employed as fo llows:

(a )  I f  the mine does not reach a depth of 15 f t . ,  remains closed 
and when fuse delay switch #22 switches over, a detonator is put 
across the battery and the mine f i r e s .

(b ) I f  the mine does not reach a depth o f  15 f t . ,  H2 a lso remains 
closed. When fuse delay switch #19 switches over and connects 
the battery to the posit ive and negative leads o f tho unit, 
switch #23 w i l l  operate and f i r e  the mine i f  H2 has not opened.
(H2 la provided to allow an alternative method of delay bomb 
f i r in g  in case does not operate properly.)

Normal F ir ing  with P.D.M.

1. A RED or BLUE actuation w i l l  close K to contact #1 or #2, respectively, 
and current w i l l  thon puss from the main posit ive  lead through ŵ ,, 1  
or Ljj, K, thermistor Y, the normally-closed contact o f thermal delay 
switch D and the operating co i ls  o f relays and R2. When Y has 
heated su f f ic ie n t ly ,  the hold-on c o i l  w i l l  operate and R̂  and R2 close. 
Closing o f Ri provides a self-holding c ircu it  fo r  R, and R2 through the 
contuct o f D. Closing o f R2 energizes the heater or D, energizes the 
four microphones K through w2 and energizes the vacuum tube filament 
through wj. The se lf-ho ld ing c ircu it  o f R  ̂ and R2 shunts out tho needle 
system, reducing the hold-on current to such a low leve l  that K breaks 
i t s  contacts and Y cools. The main c ircu it  through R, and R2 w i l l  
persist u n ti l  D breaks i t s  contact due to heating action.

2. I f  sound impinges on the microphone before D breaks its  contact, the 
change in microphone resistance appears as current variations in trans­
former Ti and passes through the f i l t e r  c ircu it  to  the control grid of 
pentode v. This vacuum tube amplifies the signal which then appears as 
current variations on transformer T2» The output o f T2 is  fed to the 
operating c o i l  o f sensitive relay R i. Since the r e c t i f ie r  X  ̂ allows 
current to pass only in the direction of i t s  allow and since the 
current output from T2 is  alternating, Xi passes current ha lf  the time 
to  the operating c o i l  o f R3 with a s ligh t delay due to  Ca . R e c t i f ie r  X2 
acts as an overload feature to by-pass heavy curronta. The signal 
ourrent from T2 and X  ̂ closes R-j to contact #1.

3. When R-j closes to contact #1, a c ircu it  is completed from (/) through 
the by-passing fuse o f fuse delay switch #1 , the holding c o i l  o f R3 
and thermistor Z to ( - ) .  I f  the sound persists long enough, Z heats 
and passes enough current to operate the holding c o i l ,  the by-pass fuse 
blows, and fuse delay switch #1 carries the to ta l  load until completion 
o f i t s  delay period when i t  switches over to switch #2 , thereby cutting 
out the holding c ircu it  and allowing R3 and Z to  return to normal.
Before switch #2 completes i ts  delay period, D breaks its  contact, cut­
t ing  out R. and R2 holding c ircu it ,  i t s  own heater current, the microphone 
current and the vacuum tube current. When switch #2 switches over to
#3, the entire unit is  again normal und ready fo r  re-actuation. A maxi­
mum of eight "b lind" actuations operates switches #15 and #16, putting 
the detonator in the c ircu it  and an additional magnotic-acoustic actu­
ation f i r e s  the mine.

P.S.E. Firing

1. I f  water or excessive moisture enters the unit, a c e l l  is  formed
between two disslmilur metals. Current w i l l  flow through the opera­
t ing  co i l  o f R, in such a direction that R3 closes to  contact #2 , 
making a complete c ircu it  from (/ ) through the closed contacts of 
switches #18 and #19, a detonator, the R3 holding c o i l  and Z to  ( - ) .
When Z has heated su ff ic ien t ly ,  the current holds the relay closed and 
the mine f i r e s .
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General

GERMAN INFLUENCE MINES 

Pressure Detecting Device

1. The pressure component which the Germans have successfully combined with 
th e ir  acoustic and magnetic f i r in g  units consists essentia lly  o f a 
pressure detecting device which detects and operates on negative 
pressure d i f fe re n t ia ls ;  an associated e le c t r ic a l  c ircu it  is  controlled 
by the device. When a negative pressure d i f fe re n t ia l  is  detected by 
the device, a switch contact is made for  the duration o f  the detected 
d i f f e r e n t ia l ,  provided that the actuation fa l l s  within the design lim its 
o f  the device.

2. The operational characteristics o f the two types o f pressure components 
are controlled, with the exception o f s en s it iv ity ,  by the arrangement 
and constants o f  the e le c t r ic a l  c ircu its  associated with each. These 
constants determine the period o f  c ircu it  closure required to record an 
actuation and also determine whether the pressure component w i l l  be of 
the integrating or non-integrating type. Ind irec t ly , they also deter­
mine the degree to which such disturbing e f fe c ts  as wave motion w il l  
e f fe c t  the pressure component.

3. The pressure detecting device serves as the detecting mechanism o f  the 
pressure component o f f i r in g  units which employ pressure f i r in g .  I t  
has been used to  date only in combination with units operating by other 
influences as fo llows:

(a )  In Mine Type GG in combination with a modified A Mark V unit, the 
complete assembly being designated GG/AP Murk I ,  and tho f i r in g  
unit, AP Mark I .

(b ) In Mine Type GC in combination with a modified M Mark I I ( r e v is e d )  
unit, the complete assembly being designated GC/VP Murk I ,  and 
the f i r in g  unit, UP Mark I .

Description

1. The pressure detecting device consists o f three volume tanks, X, Y and 
Z, o f  which only X is variable. Y and Z, although separated by d ia ­
phragm D, are connected through constriction C. The overall unit con­
s is ts  of a machined aluminum casting surmounted by a co llapsib le 
rubber bag. Volume Y serves only as a connecting l ink between X and 
the diaphragm. Z is en t ire ly  closed except fo r  the constriction C 
which is f i l l e d  with adjustable, fibrous material (not shown on drawing). 
This serves as a variable resistance and regulates, within l im its ,  the 
passago o f  a ir  through the constriction.

2. D is backed up, except fo r  a small c ircu lar area in the center, by 
aluminum rein forcing which forms part o f the main casting. The surface 
o f  the casting is  well machined and is  bored with f i v e  small holes 
which prevent the diaphragm from sticking due to a possible vacuum seal.

3. The switch consists o f  two contacts, one fixed and one movable. The 
movable contuct consists o f a stirrup mounted on the center o f the dia­
phragm Inside Z. The fixed contact i 3 mounted as indicated in the 
drawing, and is  adjustable. Leads from the two contacts are taken out 
o f the device through a packing gland by a double-conductor cable, pass 
through another packing gland into the main body o f  the nine cuse (as 
in GC) or tho f i r in g  unit (as in GG).

U. I t  should be noted that the accompanying drawing o f  the pressure de­
tect ing  device is schematic in nature and omits some o f the refinements 
present in the actual device.

Operation

1. When the mine i 3 dropped, i t  sinks rapidly to the bottom with a re­
sulting rapid increase in hydrostatic pressure head, proportional to 
the depth o f  water. This pressure is transferred to X which is  com­
pressed thereby. Compression o f X creates a pressure d i f fe re n t ia l  
between Y and Z, causing the diaphragm to move inward toward Z and 
opening the switch wider than usual. The pressure d i f fe re n t ia l  leaks 
o f f  through C and, when i t  has been reduced to zero, D and the fixed 
contact resume normal condition and contact gap. (0.007” )•

2. Any negative pressure d i f fe re n t ia l  on X, equul to about 2 1/2" of 
water, w i l l  cause X to expand and allow the contact to c lose, provided 
tnat the change in pressure occurs quickly enough. Pressure d i f f e r ­
entia ls caused by natural causes such as tides and seiches occur over 
periods too long to be e f fe c t iv e  due to the fact that C allows the 
pressure to equalize without expanding the diaphragm su ff ic ien t ly  to 
make contact. However, a large pressure d i f fe re n t ia l  caused by uction 
of a ship, or even by a large wave or swell, w i l l  a f fe c t  the diaphragm 
su ff ic ien t ly  to close the contact since C Cannot equulize the pressure 
rapidly enough. From this point on, the associated e le c t r ic a l  c ircu its  
o f the pressure component govern further operation with the pressure 
detecting device serving only to close i t s  switch for  the duration of 
the pressure d i f fe r e n t ia l .
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Fig. 20a -  AP Wc. I  Unit Circuit
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AT Mark I Unit Circuit -  Operation

General

1. The acoustic conponent o f  AP Mark I ,  A Murk V, Is  transformed into an 
acou3tlc-pressure unit by the addition of a pressure detecting device 
und its  associated relays R, and Rc. I t  is  further modified by the 
addition of w,Q which changes i t s  normal anticountermining action so 
that i t  operates more l ik e  an A Mark IV thun an A Mark V. Addition of 
w, 0 reduces the resistance o f the charging c ircu it  from Bg to C l .
There w i l l  therefore be no discharging .of C, and C$ i f  the sound does 
not rise rapidly from in it ia t in g  le v e l  to f i r in g  le v e l .

2. A fte r  the unit is armed, both the acoustic and pressure components are 
continuously a l ive .  "Blind'’ P.D.M. actuations (9 max.) are run o f f  by 
the acoustic component only and, upon completion of the P.D.M. actu­
ations, the unit is receptive to acoustic-pressure f i r in g .

Acoustic Actuation

1. An ucoustlc f i r in g  actuation operates R,, R2 and R. in order, closing 
them to contacts r , ,  r2b and respectively . This completes the 
c ircu it  from B2 through the three contacts above, through w^, » « ,  w,, , 
and the detonator. The addition o f wj_£ to the A Mark V circuit^raiSes 
i t s  resistance to  a point where the current flow  is  not su ff ic ien t to 
f i r e  the detonator nor to hold the relays closed. I f  tho sound fa l ls  
o f f ,  the c ircu it  and relays return to normal.

Pressure Actuation

1. A decrease in hydrostatic pressure closes pressure switch P. This 
causes B, to start charging through w12 and *13  ln “ n attempt to 
operate R  ̂ through wil#  I f  P remains closed for  a su ff ic ien t  period, 
r makes and B- churgcs C7 through w j . « in  an .attempt to operate Re 
tRrough w u , I f  rc makes, i t  shorts w,/ and reduces the resistance 
o f the detonator c ir c u it ,  leaving the unit receptive to acoustic 
f i r in g .

Combination Actuation

1. I f  acoustic actuation occurs f i r s t ,  tho sound must be maintained at 
f i r in g  le v e l  until pressure actuation is complete. In this case, the 
closing o f r 5 by actuation of the pressure component, allows the 
acoustic unit to f i r e  the detonator.

2. I f  pressure actuation occurs f i r s t ,  acoustic actuation may reach com­
pletion at any time thereafter up to 45 seconds, because, a fter  P opens, 
the charge on and C7 keeps r^ made until the charge drains o f f .

Integrating Firing Feature

1. The pressure component is  designed to reg ister an actuation i f  P is 
closed continuously fo r  a period o f seven seconds. This in terva l, 
however, may be somewhat decreased i f  C/ and C- are pa rt ia l ly  charged 
at the time o f  actuation since the arrangement'and constants o f  the 
c ircu it  do not permit rapid condenser discharge. I f  the condensers 
are part ia l ly  charged by a P switch closure o f  less than seven seconds 
duration and i f ,  before the charge leaks o f f ,  another P switch closure 
occurs, i t  is  possible fo r  additional closures, none of which may be 
seven seconds long, to  reg is ter  a complete actuation. Such an actu­
ation is , o f course, dependent upon tho short-interval closures occur­
ring close together. This e f fe c t  may be produced by wave action under 
certain conditions and thereby cause the pressure component to be con­
tinuously actuated. I f  th is occurs, the unit is ,  in e f fe c t ,  a straight 
acoustic unit.

MP Murk I  Dnlt C ircuit - Operation 

General '

1. The magnetic component o f  MP Mark I  is an M Mark I l ( r e v ls ed )  unit
modified us in AM. Mark I  fo r  Increased sen s it iv ity .  I t  is f i t te d  with 
a thermal deluy switch as in AM Mark I  which determines the Interval 
a fte r  magnetic actuation during which pressure actuation may f i r e  the 
mine.

Arming

1. When the hydrostatic clock runs o f f  i t s  delay sett ing, a-g and b-c
close. B thon charges C through w, and the closed contact (4-5) o f R^. 
V/hen C is  charged, R2 operates, breaking 4-5 and making 4-3, tnereby 
removing the detonator from the c ircu it .  Bightoen minutes la te r ,  e - f  
closes, the magnetic component goes through A.L.A. und la armed.
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Magnetic Actuation

1. Actuation o f  the magnetic component closes the needle switch and oper­
ates the a ir  core relay, thereby closing S, to contact #1. Hold-on 
current and thermal delay switch heater current pass through the normally- 
closed contact of the thermal delay switch. This condition persists 
u n t i l  the thermal delay switch opens, breaking magnetic hold-on and 
heater current. The magnetic component then returns to normal.

Pressure Actuation

1. A docrease in hydrostatic pressure closes pressure switch P. This
causes B to energize R,, breaking 4-5 and making 4-3. Battery ourrent 
to C is thereby cut o fr ,  causing C to  discharge through w3 and R2.
When C has discharged su f f ic ien t ly ,  i t  no longer holds 4-5 open. The 
foregoing constitutes a single pressure actuation fo r  which nine seconds 
continuous closure o f P Is required.

Combination Actuation

1. I f  magnetic actuation occurs f i r s t ,  pressure actuation may be completed 
at any time within 25 seconds therea fter. At the end o f the 25 second 
period, the thermal delay switch breaks the magnetic c ircu it .  Pressure 
actuation within the 25-second Interval causes contact 4-5 or R2 to 
make, T iring the detonator through contact #1 o f  S^.

2. I f  pressure actuation occurs f i r s t ,  P must be held closed u n ti l  the 
magnetic actuation is  complete i f  the detonator is to f i r e .  Otherwise, 
opening P deenergizes R ,, recharging C and thereby opening 4-5 which 
takes the detonator out o f  the f i r in g  c ircu it .

Non-Integrating F ir ing Feature

1. The pressure component Is designed to reg ister an actuation I f  P is 
closed continuously fo r  a period o f  nine seconds. This Interval Is 
not subject to decrease due to  partially-charged condensers as Is the 
case in AP Mark I .  In the MP Mark I unit, tho arrangement and constants 
o f  the c ircu it  allow C to  recharge fu l ly  through w. I f  P opens for  1/4 
seconds or more. This feature is  due primarily to the low resistance 
o f  w 5 and the lack of delay on Ri. The pressure component, then, is 
unlikely to be seriously affected by natural causes such as waves and 
swells.

/
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A GEAR TRAIN H SENSITIVITY SETTING STOP
B n ii J ELECTROMAGNET
C ii ii K SENSITIVITY SETTING FUSE
0 ESCAPEMENT LEVER L MAGNET RELEASE FUSE
E ESCAPEMENT LEVER CLAMPING ARM M PAWL ARM
F MAGNET RELEASE LEVER N CONTACTS
G FAWL T TRIP SWITCH

F ig .  22 - Mechanical ALA, Side View, with Key

earth's magnetic fielo

F ig .  23 -  S ch em atic  E x p la n a t io n  o f  M ech a n ica l ALA O p e ra t io n
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A.L.A. - Automatic Latitude Adjustment Devices 

Mechanical A.L.A. - Operation

1. When the hydrostatic clock completes Its  delay period, fuse L blows, 
seating the needle on i t s  knife edges. • Rotation of F allows 2 to rotate 
on Its pivot and the A.L.A. clockwork starts to run. Osc illat ion  of 
escapement le v e r  D drives C in a clockwise d irection , with K and G being 
restrained by fuse K. Clockwise rotation of C drives B counterclockwise 
and, since A la geared to B, A rotates clockwise. Counterclockwise ro ta ­
tion of A decreases tension on the needle hair-spring to which A is 
attached.

2. When hair-spring tension on the needle axis decreases so that the forces 
acting on the needle are equal and opposite to the force o f  the earth's 
magnetic f i e l d ,  the needle muices I ts  contacts, blowing fuse K. When K 
blows, a small hair-spring rotates G until I t  enguges A. Blowing o f  K 
also releases M allowing the pawl to look the gear system. Since C Is 
s t i l l  rotating clockwise, the en tire  assembly consisting o f A, B, C, G 
and M rotates clockwise. This puts tension back on the needle spring 
and opens the needle contacts. To assure that the needle contacts open 
at th i3 point, rotation of M closes switch T momentarily, thereby ener­
g iz ing the ho ld -o ff  c ircu it .

3. The assembly rotates as noted above until M comes up against H, the 
distance traveled by M before contacting K determining the amount of 
hair-spring tension on the needle and thereby the sens it iv ity  setting of 
the unit. I f  at any time during the above process a countermining shock 
is  received, closure o f the pendulum switch energizes J which holds D 
inoperative u n ti l  the pendulum switch reopens.

Magnetic A.L.A.

1. This mechanism consists primarily o f two permalloy rods, o f fs e t  and made 
into pole pieces with u magnetized spider or disc on a v e r t ic a l ly  o r i ­
ented pivot between them (See Fig. 2$). F ig . 25 shows the adjusting mag­
nets D and Djl which are r it ted  to  concentric shafts. Rotation of these 
magnets la controlled by the clockwork escapement (Fig. 2L).

2. Prior to operation, fuse §1 holds the lower arm against spring tension 
and the are in turn holds the spring-loaded V -c l ip  orra in at the top.
Fuse #2 also holds a spring-loaded arm in the upright position. The 
needle extension arm l i e s  between two sets o f  f ixed contacts, so o r i ­
ented that i t  tends to rotate toward the contact und hold-on mugnet (L) 
on the l e f t  side. This is due to the vert icu l earth 's f i e ld  which is 
fed to the needle arm through the ve r t ic a l  pole pieces. 1

3. When Fj_ blows, the A.L.A. escapement sturts and the V-cllp  moves to mid- 
position; i . e .  i t  restrains the needle extension arm on the Red ( l e f t )  
side only. The escapement rotates magnet D and, in so doing, introduces 
a constantly increasing component o f i t s  f i e ld  into the pole pieces 
around the needle body. This component i 3 Blue and tends to counteract 
the earth’ s f i e ld .

L. When a point o f  equilibrium between the two mugnotic f ie ld s  is  reached, 
the needle extension no longer bears against the V-cllp  and, since the 
escapement continues to  run, an excess Blue f i e ld  is brought to bear on 
the needle, carrying i t  over to the Blue ( r igh t )  contact. When contact 
is  made, F2 blows and the fo llowing operations are performed almost 
simultaneously:

(a )  The spring-loaded arm (Pur. $2 above) is  released and f l i e s  to its  
l im it  stop (Fig. 2u).

(b ) The A.L.A. escapement stops und magnet D stops rotating. Di is 
rotated by the spring-loaded arm a su ff ic ien t  amount to remove the 
excess blue magnetic f i e ld  on the needle.

(c )  The resetting clamp points BB, are freed and f l y  apart due to the 
action of the spring which pulls AÂ  together and snups the needle 
extension arc to the center.

5. The needle is  now in mechanical und magnetic equilibrium. Rotution of 
the resetting cam is  controlled by a separate escapement in the M Mark 
IV unit and by the PEM assembly in the U Mark IVa. This rotation w i l l  
separate clamp points CĈ  and thus free the needle arm by spreading of

Electromagnetic A.L.A.

1. The needlo consists o f an aluminum drum, mounted norizontally  and
f i t t e d  with a magnetic belt which is magnetized diametrically. I t  is 
placed botween two sets o f v e r t ic a l  pole pieces which conduct the v e r t i ­
ca l component o f the earth 's f i e ld  through the needle. The needle G 
thus tends to rotate counterclockwise due to the Red f i e ld  e f fe o t .
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V c lip

S torting  Position 

M id-Position 

Pinal Position

Fig. 2U -  Magnetic *LA, Elevation View, showing Clockwork 
Escapement end Needle /trrangement
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K E Y T O  O P E R A T IN G  P O S IT IO N

—  S ta r t in g  P o s it io n
— M id - P o s i t io n

---- —  F in a l  P o s i t io n

A A , ~

B B , -  R e s e t t in g  C la m p  F in g e r s

C C , „

D ■ D is c  M a g n e t  ( A . L . A . )

D , - D is c  M a g n e t  (C o m p e n s a t in g )

F , - F u s e  # 1

F2 - F u s e

L - H o ld - o n  M a g n e t  ( L e f t )  E
R H o ld - o n  M a g n e t  ( R ig h t )

F ig .  25 -  M a gn e tic  ALA, Component P a r t s
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A CAPS (SOFT IRON)
B INTENSIFIERS (SOFT IRON)
C LOCAL MAGNET 
D POLE PIECES 
E PERMANENT MAGNET CORE 
F SEPARATE POLE PIECES (RING) 
G MAGNETIC DRUM 
H EARTH'S MAGNETIC FIELD 
H FIELD OF MAGNET 
I HOLD-ON COIL

F i g .  26 -  E le c t r o m a g n e t ic  :i La , Component P a r t s
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A.L.A. -  Automatic Latitude Adjustment Devices (Cont'd.)

2. A separate loca l  magnet J, wound with a c o i l ,  is  s I bo f i t te d  to the unit. 
I t s  po larity  is  such that i t  puts out a Blue magnetic f i e ld  which tends 
to  rotate the needle clocJcwise. This Blue f i e ld  is stronger tnan the 
earth ' 8 f i e l d  and, as a resu lt, the needle rotates clockwise to i t s  l im it  
stop •

3. A contact K is  mounted on the drum and two v e r t ic a l  wires are placed in 
such a position that clockwise or counterclockwise rotation of the drum 
causes K to make contuct #2 or §1 respectively . Thus, contact #1 becomes 
the Red contact and contact #2, the Blue contact and since the f i e ld  o f 
the local magnet is stronger than that o f the earth, the needle w i l l  
make contact K2 when the mine is  la id .

U. When the unit is energized by the battery, current through fuse R ener­
gizes the la titude adjuster c o l l  S and thermistor M. S is  wound on the 
loca l magnet and is  energized so that the f i e ld  produced w i l l  be oppo­
s i t e  to that o f  i t s  core ( i . e .  the loca l  magnet). The f i e ld  produced by 
energizing S is  strong enough to overcome the Blue f i e ld  o f  the local 
magnet, causing the needle to  break contact K2 , thereby breaking the 
electromagnetic f ie ld  o f  S. Since the residual magnetism o f  the local 
magnet is strong enough to  swing the needle back again, contact K2 is 
again made and S reenergized.

5. This pulsing, or deperming, continues until the residual magnetism of 
the loca l magnGt is no longer capable o f making switch K2. This process 
is  assisted by the heating of thermistor M whose decreasing resistance 
allows i t  to  pass more current, thereby decreasing the pulsing current 
through S.

6 . When the needle breaks K2 fo r  the last  time, M heats enough to pass 50 
milliamperes, thereby blowing fuso R and iso la t ing  the A.L.A. from the 
c ircu it .  The f i r in g  unit is  now rendered active and receptive to a Red 
actuation. This device is  used with U Mark V and modifications thereof.

F i g .  27 -  E le c t r o m a g n e t ic  ALA C i r c u i t
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Special Clocks

RAM - Rendering Active Mechanism (Arnlng Clock)

1. The hydrostatic clock switch a-g closes a fter  a 5 1/2 minute delay, 
causing battery B to blow fuse F, starting the arming clock which may be 
set for any period up to six days.

2. The hydrostatic clock switch b-c closes a fter  17 minutes and, when the 
arming clock runs o f f  I t s  set period, I t  closes the switch 1 - 2 , putting 
battery vo ltage on the f i r in g  unit and rendering i t  act ive . Used with 
M Mark I I  units and Mark I  or I I  hydrostatic clocks.

RIM - Rendering Inert Mechanism (Scuttling Clock)

1. The hydrostatic clock switch a-g closes a fte r  a 5 1/2 second delay. 
Battery 3 blows fuse F starting the scuttling clock which may be set fo r  
any period up to six days.

2. The hydrostatic clock switch b-c closes a f te r  17 minutes and, when the 
scuttling clock runs o f f  i t s  set period, i t  closes a switch which puts a 
direct short across the battery and rendering the mine Inert. Used with 
M Mark I I  units and Mark I  or I I  hydrostatic clocks.

F ig . 27a - RAM Circuit

Fig. 27b -  rim Circuit
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A -PD M  Wheel 
B- Battery
C~ Clock- hydrostatic 
6-PDM Com

Hydrostatic Clock Snitches
R-S-T- PD M  Changeover Switch 
P -0 - PD M  De-energizing Switch 
U- Cam Spring

Fig . 28 -  Mechanical PDM with Circuit and Key
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P.D.H. -  Period Delay Mechanisms

Mechanical P.D.M.

1. The unit and P.D.M. are rendered active when the hydroatutlc clock 
switches c lose . A magnetic actuation closes the needle switch and the 
a i r  core re lay  closes Sc to contact #1 and energizes the P.D.M. solenoid 
through contacts R-S. The solenoid releases wheel G and the P.D.M. clock­
work.

(a )  In the twelve-place P.D.M., G rotates one revolution while A rotates 
1/12 o f  a revolution clockwise.

(b ) In the s ix  place P.D.M., G rotates one revolution while A rotates 
1/6 o f  a revolution clockwise.

2. A fte r  11 seconds of rotation , G allows P-Q to break, de-energizing the 
unit hold-on c o i l  and the P.D.M. solenoid. A fte r  120 (45) seconds, P-ft 
remakes and the wheel stops.

3. A movable pin with a flanged co l la r  nay be put in any sett ing hole, and 
is  Indicated as being in hole 06 in the accompanying photograph. In the 
case i l lu s tra ted , f iv e  actuations o f  the P.D.M. would cause the flanged 
co l la r  to bear against the U-bend in the spring contact 3, causing i t  to 
break contact with R and nake with T. This substitutes the detonator for  
the P.D.M. solenoid In the c ircu it .

4. The six-place P.D.M. is  used with M Mark I I  units and has a 45 second 
operating period per "b lind '’ actuation. The twelve-place P.D.M. is  used 
with A Mark I I I  and AM Mark I  units and has a 120 second operating 
period per "b lind" actuation.

E lec tr ica l P.U.M. - Fuse Delay Swltoh

1. The accompanying diagram shows a typ ica l fuse deluy switch type P.D.M. 
set to "3". I f  an actuation is  registered on the unit detector, current 
from the battery flows through fuse delay switch 01 although in some 
cases a by-pass fuse is used to reduce the resistance o f  the c ircu it  to 
a value low enough to allow rapid holding In the detecting c ircu it .
A fter  a short delay period, switch 01 switches over, cutting out i t s  own 
heater c o l l ,  opening the holding c ircu it  and passing a l l  current through 
switch #2 f o r  a period long enough to  allow the detecting c ircu it  to re­
cover.

2. When switch 02 operates, i t  puts switch 03 in the c ircu it  and the unit 
is  a l ive  again. As th is process is  repeated, switches £>3 and 0U oper­
ate in a l ik e  manner with a third actuation f i r in g  the detonator.
P.D.M’ s o f th is  type nay have as many settings as can be f i t t e d  to the 
u n it ’ s P.D.M. terminal board with the P.D.M. sett ing o f  any unit being 
determined as follows:

(a ) x s 2n -  2, where x - the number o f fuse delay switches and n = 
the P.D.M. sett ing.

3. This device is  used with Mine Type GG.

P.D.M. fo r  use with M Mark IVa Unit

1. This mechanism consists o f  a planetary geur tra in  driven by a small 
escapement. The escapement is  tripped by an electro-magnetlcally-oper- 
ated aetent which, upon actuation, releases the notched wheel I .  Wheel
A is the main clockwork drive and, upon release or I ,  rotates the system. 
Since I  can only rotate 180° before the detent f a l l s  into the next notch, 
and since the gear ra t io  between A and H is 4:1, A w i l l  rotate counter­
clockwise 45°, carrying the indicator wheel G with i t .  G is connected 
to  A by tnea.no o f a small shaft K.

2. Rotation o f  the resetting cam J resets the needle switch and then frees 
i t .  Since B and i t s  shaft are fixed to each other and to the unit, C 
and D rotate about I t ,  being fre e  on shaft K. Their rotation is  45° 
clockwise since B and C have the same gear ra t io .  Since D and E are 
geared in a ra t io  o f  1:2 and since D Is rotated 45° counterclockwise, E 
rotates 22 1/2° clockwise re la t iv e  to D or 22 1/2° counterclockwise 
absolute. Since E drives P, ? rotates in the same d irection  as G at 
ha lf the speed. The net resu lt, then, is  that P rotates one d iv is ion  
or step in the direction of decreasing numbers fo r  each stage o f P.D.M.

3. When the f in a l  P.D.M. sett ing is run o f f ,  rotation of G brings stud 
around behind the free arm L and, at the point where the d ia l indicator 
is  at the zero position, causes I t  to force down lever M. This changes 
the switch oontact from N-0 to 0-P, cutting out the electromagnet and 
putting the detonator In the c ircu it .

4. Due to the fa c t  that the escapement drive spring runs down during P.D.M. 
operation, the dead interva l on the unit is  extended from 85 seconds to 
115 seoonds in the la s t  blind stage o f  P.D.M.
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Fie. 29 - E lec tr ica l I-DM (Fuse Delay Switch) C ircuit

A,B  C jD ,E ,H  ~ Gear Trainp * 1 1 1 1

Indicating Pointer
G Numbered Indicating Disc
1 Release Wheel
J Resetting Clamp Cam
K Shaft
L Free Arm
M Lever
N ,0 ,P Switch Contacts
Q Stud

Fie. 30 -  Key for F ig . 31
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L

H

F ig . 31 -  PDK used with M Mark IVa Unit 
(see Fig. 30 fo r  key)

-59 '
CONFIDENTIAL



GERMAN INFLUENCE MINES

DEPRESS TO CHARGE

F ig . 32 - Rheinmetall Fuze Circuit

T H E R M IT E  C H A R G E

C O M B U S T IB L E

M A T E R IA L

S P R IN G  

C O N T A C T  

L O C K  P I N  

S P R IN G

C O N T A C T  B R ID G E  

C O N T A C T

IG N IT E R S

C O N T A C T

P L U N G E R S

F ig . 33 -  Mine Type CG, liaster cSwitch
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Special Accessories Used With Mine Type 00 

Rhelnmetall Bomb Fuze - Type 157/3

1. While the nine Is being carried by the laying a irc ra f t ,  the two spring- 
loaded charging plungers are depressed. As the nine is  released and 
starts to drop, a potential o f 180 vo lts  Is applied to the plungers 
which act as a posit ive termlnul. the fuze body being the negative termi­
nal. When the nine clears the plane, the plungers spring up and arm the 
fuze f i r in g  c ircu it .

2. The fuze has two functions as fo llows:

(a) I f  the mine str ikes a hard surface producing a deceleration of over 
200g, on inert ia  bolt switch closes, f i r in g  the instantaneous deto­
nator.

(b) I f  the mine strikes o surface producing a deceleration o f  between 20 
und 200g, one or both of two vibrating "trembler" switches closes, 
discharging the condenser through an e le c t r ic  ign ite r  in the Master 
Switch.

Master Switch

1. The master switch Is a posit ive-locking, single pole, single throw type, 
the body o f  which contains two spring-loaded contact plungers which bear 
against a contact block Inside the f i r in g  device. Each o f  these plungers 
In turn is  connected to an additional spring-loaded contact plunger which 
bears against an insulated portion of the contact bridge plunger.

2. When the Rheinmetall fuze discharges through one or both of the switch 
ign iters, a thermit cartridge ign ites . This in turn ignites combustible 
material inside the switch, and the resulting heat melts a p lastic plug 
which holds the contact bridge open. Spring tension then forces the con­
tact bridge plunger Into the molten plug, thereby bridging the two side 
contact plungers and closing a switch in the f i r in g  c ircu it ,  a spring- 
loaded detent holds the contact bridge plunger in the closed position.

Fuse Delay Swltoh

1. This switch is un electr ica lly-operated  deluy type used in conjunction 
with delay bomb f i r in g  and PH! operation in th is  mine. I t  consists o f  a 
small, cy l ind r ica l she ll ? mounted in a fuse c l ip  K on an insulating 
board D. A c ircu it  is  made from A to B through the spring copper s tr ip  
U down the spring-loaded spindle E which is held in place by the adhesive 
action o f  a soft solder plug I .  The c ircu it  continues from the spindle 
into the heater o o i l  H and out through the shell F. At the end o f  a 
heating period predetermined by the basic switch design, the solder melts 
and spring G forces spindle E to  the l e f t ,  thus breaking the c ircu it  from 
A to B and making a c lrou it  from A to C through the conducting s tr ip  M.

A,B,C  -  CONTACTS 
D - INSULATING BOARD 
E -  SPRING LOADED SPINDLE 
F -  SWITCH SHELL 
G -  SPRING

H - HEATER COIL
/  -  

J  -

SOLDER
HEATER COIL END BLOCKS

K - SWITCH CLIP
M - SPRING COPPER STRIP

Fig. -  Fuse Delay Switch
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SAFETY PLUNGER

Fig. 35 -  13t. I  MSS Circuit

F i g .  36 -  Mk. 3 3 « j f e t y  P in  \ r r 8m ;enent
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P.S.5. - Prevent Stripping Equlpaent

1. Various devices o f  this type, commonly called "booby traps", have been 
used by the Germans to preserve the security o f  th e ir  mine assemblies. 
They are ord inarily  f i t te d  as case accessories, designed to prevent 
access to the in ter io r  o f  the case at the most obvious points o f  entry 
such as cover plates and t a i l  doors. However, as shown below, they may 
be incorporated as unit accessories or as integral parts o f the unit.

2. Mark I P.S.E. (u3ed with Mines Type GC and GD)

(a )  This device consists o f  a plunger switch which is  held open when the 
t a i l  door or mechanism plate to which i t  is attached is in its  
normal position, i . e . ,  mine completely assembled. I f  on attempt is 
made to remove the mechanism plate or t a l l  door, the spring-loaded 
plunger 1 s released during removal and completes a c ircu it  from the 
main mine battery through a special P.S.E. detonator, f i r in g  a small 
two pound charge.

(b ) The device is armed prior to launching by inserting a safety pin 
which closes a break in the P.S.E. c i r c » l t .  This pin is inserted
in the mine case through a plug hole , 135u from tne top center l ine , 
6 " forward o f  the t a i l  door flange. I f  tho P.S.E. is f i t t e d  to the 
case, th is hole w i l l  be present, although f i l l e d  and painted over so 
as not to  bo obvious.

3. Mark la P.S.E. (used with Mine Type GT)

(a ) This device is essen tia l ly  the same as the Mark I  although i t  is
rigged so as to operate i f  the mechanism plate is  removed or i f  the 
case is separated at the flange. I t  is  armed in the samo manner as 
the Mark I ,  the safety pin being inserted underneath u screw on the 
mechanism plate , 180° from the bowden wire channel.

4. Mark I I  P.S.E. (used with Mine Type GG)

(a ) This device consists o f two photo-electric c e l ls ,  mounted on either 
side o f the f i r in g  unit, which, when exposed to  l ig h t ,  operate a 
relay and close the unit f i r in g  c ircu it ,  f i r in g  the main charge.
The device becomes armed when the f i r in g  unit arms. I t  may be 
f i t te d  to any Mine Type GG which is  f i t t e d  with a f i r in g  unit which 
incorporates U Mark V or subsequent modifications thereof. The 
presence or absence o f  th is  device cannot be determined from an 
examination of the exterior of the nine case.

5. Mark I I I  P.S.E. (used with Mines Type GC and GD)

(a )  This device consists o f  a spring-loaded f i r in g  pin which is  held 
by two lock balls when the t a i l  door or mechanism plate to which 
i t  is attached is  In i t s  normal position, i . e . ,  mine completely 
assembled. I f  an attempt is made to  remove the t a i l  door or 
mechanism p late, movement o f a spring-loaded spindle allows the 
lock ba lls  to  move into a recess, releasing the spring-loaded 
f i r in g  pin to  impinge on a special P.S.E. detonator, f i r in g  a two 
pound charge.

(b )  *nie device is armod prior to launching by removal o f  a sa fety pin 
which leuves the f i r in g  pin restrained only by the lock ba lls . '
The safety pin 1s removed from the mine case through a plug which 
is  located, 90° from the top center l ine  on the flange.

6 . Mark IV P.S.E. (used with AM Mark I I  unit in Mine Type GG)

(a ) This device consists o f  two wires, made o f dissim ilar metals, which 
are coated with a sa lt  and la id  siat> oy side In a smoi.1 trougn. I f  
humidity or moisture enter the trough, the sa lt  d issolves, creating 
a small battery c e l l .  The c e l l  operates a sensit ive re lay , com­
pleting a c ircu it  from the main mine battery to a special P.S.E. 
detonator, f i r in g  the muin charge.

(b ) The device becomes armed when the f i r in g  unit arms and has only 
been found f i t t e d  to AM Mark I I  in Mine Type GG. The presence or 
absence o f th is  device cannot be determined from an examination of 
the exterior  o f  the mine case.

7. ZUS-40 Anti-Withdrawal Device

(a) This device consists o f  a spring-loaded f i r in g  pin which is  designed 
to be released when the accessor/ under which i t  is f i t t e d  is re­
moved. When the mine is  dropped, impact with the surface causes a 
lock ball to f a l l  away, leaving the f i r in g  pin restrained only by 
i ts  extension arm as shown in the accompanying drawings. I f  the 
accessory is  withdrawn 076, the extension arm moves clear of the 
body of the accessory, releasing the f i r in g  pin to impinge on a 
special detonator, f i r in g  tho main churge.
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F ig .  37 -  M *. H I  FSE, S e c t io n a l  V iew
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P.S.E. - Prevent Stripping Equipment (Cont'd.)

(b) This device was o r ig ina lly  designed to be f i t te d  under bomb fuzes 
and i t s  use In mines is thereby restr ic ted , by i t s  basic design, to 
Mines Type GO, GD and GG, the oniy mines which have contained bomb 
fuzes. I t  should be noted however that th is  device may be used 
under uny f i t t i n g  the physical construction of wnich would permit 
e f fe c t iv e  operation.

3Z -  FIRING PIN RELEASED BY
H  -  BOMB FUZE REMOVAL OF BOMB FUZE

PARTIALLY REMOVED

F ig .  38 -  ZUS-i.0 A n t i-W ith d ra w a l D ev ice
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Fig. 39 - Lattice-Type FerechCite (Fa re i ie l  Lattice )

Fig. LO - Lattice-Type Ferechute (Berber Foie Type)
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German Mina Parachutes

1. A knowledge o f the various types o f German psraohutes la often useful In 
identify ing  mines which have accidentally been dropped on land. A l­
though the mine nay be completely burled, the paraohute often is  l e f t  on 
the surface and, since ouch type is  d is t in ct ive  and is ord inarily  used 
with but one type o f mine, an examination o f  the parachute may prove 
extremely valuuble.

2. Two main types o f  parachutes are employed:

(a ) The canopy type - this parachute c lose ly  resembles the standard 
type av ia to r 's  parachute.

(b) The la t t ic e  type - th is parachute d i f fe r s  from the canopy type in 
that the canopy which catches the a ir  and slows the mine's descent 
is  not so lid  but is composed o f  a la t t ic e  work design. The various 
la t t ic e  work strips may run para lle l to the edge o f  the parachute 
(pa ra lle l  la t t ic e  type) or may be set in a manner similar to  the 
stripes on a barber pole (barber pole type). The la t te r  type 
apparently causes the mine to spin during descent, thereby permitting 
greater accuracy in laying.

3. The th ird type o f  parachute used is  in r e a l i t y  u small drogue. Although 
i t  may servo to lessen the rate of descent through the a ir ,  i t  is 
believed that i t s  primary purpose is to slow the mine's descent through 
the water. A l l  available data with respect to these parachutes w i l l  be 
found in Table # 9.

Fig. LI - Canopy-Type Parachute
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1 -  12 -  HOUR CLOCK FUSE DELAY SWITCH
J -  6 0  -  DAY CLOCK FUSE DELAY SWITCH
K -  60  -  DAY CLOCK FUSE DELAY STARTING DEVICE

Fig. 42 -  Mine Type GO, Testing Circuit

F ig .  43 -  M ine Type GP, T e s t in g  C i r c u i t
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Special Mine Circuits 

Mine Type GO Testing Circuit - Operation

1. When the hydrostatic clock runs o f f  i t s  delay period, switches a-g and 
b-c d ose ,  causing the battery to blow fuse if l* and operate the fuse 
deluy device K.

(a ) Blowing o f  fuse ifu releases the lower portion of the M Mark IVa unit 
and leaves the unit swinging f r e e ly  from I ts  upper glmbal and spring 
suspension.

(b ) Operation o f K throws the release aro which starts the 80-day clock 
and, simultaneously, operates a switch which cuts K out o f  the 
c ircu it .

2. Eighteen minutes a fter  a-g and b-c c lose, e - f  closes, causing the battery 
to  blow fuses #1 and if}.

(a )  Blowing o f  fuse ffl starts the A.L.A. During A.L.A. operation, fuse 
,?2 blows, and the unit is rendered o l iv e .

(b ) Blowing o f  fuse if} starts the twelve-hour clock, thereby starting 
the unit testing cyc le . During the period set on tills clock, I f  
unsatisfactory laying conditions, such as excessive currents or 
wave motion, should f i r e  the unit, the snail scuttling charge Is 
detonated.

3. Twenty four minutes a fte r  the 80-day clock sturts, switches C, D, E and 
F close.

(a )  C and D render the c lock-fa i lu re  scuttling device active. This 
device includes fuse delay switch J und s l ip -r in g  assembly L.

(b ) E and F connect the main mine detonator to the test ing  c ircu it .

U. When the M Mark IVa unit Is rendered active, i t  Is  receptive to blind 
actuations. I f  magnetic actuation occurs or i f  the mine Is  t i l t e d  
su f f ic ien t ly ,  the needle switch S* closes, energizing L and stepping o f f  
one place on the P.D.M. sett ing (15 maximum). I f  th is occurs a number 
o f  times equal to  the P.D.M. se tt ing , switch S3 closes to contact ff2. 
Upon receipt o f  another actuation, Sf closes, energizing the fuse delay 
switch I  o f  the 12-hour clock, provided that a l l  these actuations occur 
within the set period o f the clock. When I  is  energized, contact $1 of 
Si breaks a f t e r  ten seconds and contact if2 o f  la made, the battery 
f i r e s  the scuttling charge and the mine sinks. I f  these actuations do 
not occur within the period of the twelve-hour clock, S, changes over 
from contact if2 to contact #1 when the clock runs o f f .  The scuttling 
detonator is  then cut out o f the c ircu it  and the rauln mine detonator Is 
put In.

5. I f  the mine does not f i r e  normally within the set period on the 80-day 
clock, the clock opens C, E and F, removing the detonator from the 
f i r in g  c ircu it  and disarming the c lock -fa i lu re  scuttling device, and A 
and B close, f i r in g  the scuttling charge.

6 . I f  the 80-day clock should fu l l  ut any time during I ts  run a f te r  C, D,
E and F c lose, a contact is  made In the s l ip -r in g  assembly L, causing 
the battery to  energize J. A fter a ten-second delay, J moves u cam 
which closes A und B as In Par. ff5 above and the scuttling charge f i r e s .

Mine Typo QP Testing C ircuit - Operation

1. D if fe rs  from the Mine Typo GO as fo llows:

(a ) No 80-day clock Is f i t t e d .

(b) An anti-recovery switch la f i t t e d  to the hydrostatic clock which, 
at any time a fter  a-g and b-c c lose, f i r e s  the scuttling charge or 
the main mine charge upon release o f  hydrostatic pressure. I f  
hydrostatic pressure Is released during the period o f  the twelve- 
hour c lock, the scuttling charge is f ired  and i f  pressure is re ­
leased a f te r  the period of the twelve hour clock, the main charge 
is f ir ed .
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TR AVEL

S P N X E

UPPER E L E C T  ROOE 

B U T T O N

TE R M IN A L L U G

L IM IT IN G  FEATURE

asisyro i l l5{S>v, V / f  \  \  V II h  l

Fie. UU -  Cantilever Microphone

Fie*- L5 -  Diaphragm Microphone
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Cantilever Microphone

General

1. This nlcrophone Is used with a l l  acoustic and acoustic combination units 
except the AM Mark I I .  I t  Is a carbon button type and acts e le c t r ic a l ly  
l ik e  a variab le res istor  the resistance of which varies d ire c t ly  with the 
vibration to  which i t  is subjected.

Description

1. The microphone consists o f an aluminum base r ig id ly  attached to  the mine 
case which acts as a diaphragm. The button (res is to r  element) and an 
upright support are r ig id ly  secured to the base. An amplifying box beam 
and a resonant mass are attached to  the support by means o f " a s tee l sus­
pension piece. Only two leads are necessary; one euch to lower and upper 
electrodes. The resistance element consists o f  carbon granules between 
two graphltlzed electrodes, one o f  which is fixed and the other, movable. 
In order to  be active, the microphone must be energized constantly by 
battery current.

Operation

1. Vibration causos the resonant mass to osc il lu to  according to the 
frequency and amplitude o f the sound with the l ig h t  box-beam amplifying 
th is movement. The box beam also causes o sc i l la t ion  on the part o f the 
upper electrode o f the res is t ive  element to which i t  is  attached by 
means of a brass connecting link and spindle.

2. The e last ic  granules are thereby compressed and expanded, and 3ince 
the ir  resistance is a function of the amount o f surface they present to 
each other, the resistance o f the element is varied by sound vlbrution.

3. In most cases, the resonant frequency is  about 250 cps.

Diaphragm Microphone

General

1. This microphone has been found used only in conjunction with the Alt Mark 
I I  unit and has been found wired in para lle l in groups o f four. I ts  
general operation is the same as that o f the cantilever microphone.

Description

1. The microphone consists o f a conical aluminum f i t t i n g  covered at the base 
by a stee l diaphragm which is held by a steel keep ring. The res is t ive  
element consists o f two graphltlzed conical electrodes; one fixed to the 
diaphragm and one held in the body o f  the microphone in an insulating

. bakqllte block. The space betwoon the bakelite block and the dlaphra^n 
is  f i l l e d  with carbon granules and the inner surface o f  the diaphragm is 
painted so that only the electrode surface comes in contact with the 
granules.

2. The microphone is exposed to the water and is  attached to the f i r in g  unit 
by a threaded portion on its  apex and is secured by a nut. Only two 
leads are necessary; one to the electrode in the insulated block and the 
other to the diaphragm through a ground connection.

Operation 

1. The microphone operates in much the same manner as the cantilever type. 
I ts  resonant frequency is  ubout 250 cps., i t s  s en s it iv ity  varying in­
versely with the depth o f  water due to increasing pressure on the 
diaphrafjn at greater depths.
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F ig .  u 6  -  M ine Type GC, S e c t io n a l  V iew
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GSR).IAN INFLUENCE LINES

Mine Type CC1  (GC2)

General

1. Ground, Influence mine, la id  by a irc ra f t  with parachute. Magnetic 
needle, acoustic, magnetic-acoustic or magnetic-pressure f i r in g .

2. German designation, "LMB".

3. Offensive mine, for  use against surface c ra ft .

Description

1. Case

Shape

Color

Material

Diameter

Length
Overall
Case
Ta il  door 
Parachute housing 
Parachute cap

Charge

Total weight in a ir  

2. External f i t t in g s  

Suspension lug

Parachute lug

Booster release mechanism

Hydrostatic clock

Detonator Cover Plate

Bomb fuze

F i l l in g  hole covers

Inspection hole covers

Cylindrica l, with hemispherical 
nose and tapered t a l l .

Dark green or black.

Aluminum

26"

9'9 1/2"
5*8 1/ 2"
19"2*11 1/ 2"
13 1/2"

1535 lbs . cast Hexanite.

2175 lbs.

On top center l in e ,  3'5" abaft the 
nose.

Inside parachute housing, on center 
of t a i l  door.

4" diam., 270° from top center l in e , 
3 ' 8" abaft the nose, secured by keep 
ring.

6" diam., 180° from top center l in e , 
4 ' abaft the nose, secured by keep 
ring.

4 1/2" diam., 90° from top center 
l in e , 3 'f i" abaft the nose, secured 
by four screws.

3" diam., 270° from top center line 
4 ' 1 " abaft the nose, secured by 
keep ring.

Four, 6"  diam. One, in center o f 
nose. One, 180° from top center 
l in e ,  2'11" abaft the nose. Two-, 
135° and 225° respectively  from 
top center l in e , 4 ' 1 " abaft the 
nose, each secured by four screws.

Two, 7" x 9". One on top center 
l in e ,  21" from other end. One 180° 
from top center l in e ,  2 1" from 
other end; each securod by four 
lock-screws.

Parachute releas* .atch 1/2" diam., on top center l in e ,
2» 2" from a fte r  end.

Ejecting plungers Six, 1/2" dlan., equally spaced on
a fte r  end.

3. In some cases the Mine Type GC1 has been f i t t e d  with an additional
clockwork bomb fuse to reduce the poss ib i l i ty  o f a mine being found un­
exploded on land. The additional bomb fuze is  mounted in place o f  the 
booster release mechanism and the booster is permanently housed over 
the detonator. The bomb fuze is raounted in an adapter tube which is 
screwed in the pocket in place o f  the booster release mechanism and
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F ig . 47 - kino Type GC1

Release Fuze 
Mechanism

Tail DoorSuspension Lug

F ie . 48 - Uine Type GO2
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Mine Type GC* 1 (PC2 3) (Cont'd.)

spring. The remaining space Is f i l l e d  with booster p e lle ts  and wooden 
blocks.

l*. Mine Type GC2, a surface-cra ft- la ld  model o f GC1, d i f fe r s  from GC1 as 
fo l low s:

(a ) I t  la not f i t te d  with a parachute housing or parachute lug.

(b ) I ts  a f t e r  end Is rounded rather than tapered.

(c )  I t  may not be f i t t e d  with a bomb fuse. I f  the fuze Is f i t t e d ,  i t  
w i l l  probably be inoperative.

(d) Other s ign if icant features are as follows:

(1) Tota l weight in a ir  2076 lbs.
(2) Length

Overall 7’ ^"
T a i l  door 7 1/2"
Case 5'8 1/2"

Operation

1. (a )  When the mine is  dropped, two lanyards are pulled performing the
fo llowing arming functions:

(1) One lanyard releases the parachute cap latch and the cap then
serves as a p i lo t  chute. When the main chute is fu l ly  streamed,
the cap f a l l s  away.

(2) The second lanyard, a s p l i t  type, removes the bomb fuze sufety 
pin and the booster release mechanism safety fork. Removal of 
the safety pin allows the bomb fuze to arm a fter  a short 
sa fety  in terva l controlled by clockwork. Removal o f the safe­
ty fork allows the booster to  house over the detonator.

(b) Upon impact with any surface, the bomb fuze clockwork starts again
and, a f t e r  a 17 second delay, the bomb fuze f i r e s  the mine unless
i t  has reached a depth o f 15 f t .  or more. Upon reaching th is depth, 
the bomb fuze is  again rendered passive and nay or may not become 
active again i f  the mine is  raised, depending on the fuze f i t te d  
(See Table 5 ).

(c )  Dissolution of a soluble plug (may not be f i t t e d )  allows water 
pressure to depress the clock spindle at a depth o f 15 f t . ,  
starting the clock. The clock runs o f f  i t s  delay setting und the 
f i r in g  unit begins i t s  arming cycle. Dissolution of a soluble 
plug releases the parachute.

(d) GC2 operates in the sume manner as GC1 except that no parachute is 
f i t t e d  and the bomb fuze, i f  f i t t e d ,  w i l l  probably have the safety 
pin s t i l l  in place.

2. See Table #1 fo r  possible f i r in g  units f i t t e d .  In some cases the mine 
has been rigged as a shallow water depth bomb by replacing the hydro­
s ta tic  clock with a hydrostatic switch which operates at a depth o f  50 
f t .  and by plugging the bomb fuze so that i t  cannot be rendered passive 
by hydrostatic pressure.

3. No self-disarming devices are f i t t e d .

Precaut ions

1. See Introduction.

2. Do not remove the t a i l  door o f the nine. I t  is possible that either the 
Mark I or Mark I I I  P.S.E. w i l l  be f i t t o d  th8roto.

RM S

1. I f  the clock is running, gag i t .

2. Gag the bomb fu ze (s )  as follows:

(a) Type 3*»A or 3LA* using threepenny b it type gag.

(1) Remove the hydrostatic cover screw and cover.

(2) Insert the gag pin in the water entry hole.

(3) Insert the threaded spindle in the hole and screw down as 
fa r  as possible without forcing.

(L) Screw on the gug protective cylinder.
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F ig . U9 -  Mine Type GC1, End View Showing Pressure-Detecting Device

Sub-Booster

'nriched
■Mixture

Main Charge

Detonator

Conduit Detonator 
Cover Plate

Detonator Cover 
Bung

Booster Safety
Release Mechanism Fork Bomb Fuze

Fig. 50 - Mine Type CC, Detonator-Booster Assembly
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Mine Type OC* (GC2) (Cont'd.)
(b )  Type 3LB using British  mechanical gag.

(1) Cock the gag.

(2) Remove the cap screw which covers' the clockwork release pin 
in the bomb fuze.

(3) Screw the gag into the hole.

{U) Push the gag plunger in as far as i t  w i l l  go.

3. Remove the bomb fuze(s ) as follows:

(a )  Loosen the keep ring two complete turns and test fo r  ZUS-LO. I f  
spring pressure or unnatural s t i f fn ess  is  deteoted, tighten the 
keep r ing  and proceed with step #4 below. Otherwise, proceed as 
indicated immediately below.

(b) Remove the keep r ing , taking precautions against the bomb fuze f a l l ­
ing out.

(c )  Attach a length of white l ine  to  the gag protective cylinder or gag 
and, from a safe distance, withdraw the bomb fuze. Use an even, 
stoady pu ll.

(d ) Remove the sub-booster from the bomb fuze.

U. Remove the detonator as fo llows:

(a ) Remove the detonator cover plate.

(b ) Remove the p lastic dotonator cover bung.

(c )  Cut and tape each lead separately, being especia lly  careful not to 
short or ground any lead to the mine case.

(d ) Remove the detonator.

5. Remove the booster as fo llows:

(a )  Remove the keep r ing  using one thumb to  hold in the booster release 
mechanism.

(b ) Allow the booster release spring to expand su ff ic ien t ly  to obtain
a firm g r ip  on i t .  Remove the booster release mechanism and spring 
with a single quick motion.

(c )  Insert the booster removul too l and remove the booster.

6 . Remove the hydrostatic clock as fo llows:

(a ) Loosen the keep ring two fu l l  turns and test for  spring pressure.
I f  detected, tighten the keep ring and cease operations on the 
clook, Otherwise, remove the keep ring, taking precautions against 
the d o ck  fa l l in g  out.

(b ) Remove the clock.

(c )  Cut and tape euch lead separately.

(d ) Remove the locking ring and battery or relay pack.

7. Dispose o f  a l l  explosive elements including tne p ic r ic  acid pe lle ts  in 
bomb fuze pocket.
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Microphone

Gimbol
Sphere

Rubber Mounting 
Diaphragm

Dessicotor

Bottery

Fig . 51 - AK 13c. I  Unit as f i t te d  
to Mine Type GC

Fig . 52 -  i: 13c. IVa Unit as Fitted 

to l^lnos Types GC or GF
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Aluminum Mounting 
Ring

Sphere

Rubber
Diaphragm

Fig. 53 -  K Mk. I I  (rev ised ) Unit as f i t t e d  to Mines Types GC and GD
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GERMAN INFLUENCE MINES

Mine Type GD

General

1. Ground, Influence mine, la id  by a irc ra f t  with parachute. Found to date 
with magnetic needle f i r in g  only although i t  nay be f i t te d  with the same 
f i r in g  units us Mine Type GC.

2. German designation, "IMa " .

3. This mine is a smaller model o f  Mine Type GC and is now considered ob-
so lete .

Description

1. Case

Shape Cylindrica l, with hemispherical 
no3e and tapered tu i l .

Color Dark green or black.

Material Aluminum

Diameter 26"

Length
Overall
Cose
Parachute housing 
Tail door 
Parachute cap

6'9 1/2" 
y  4 1/2" 
2 '3 1 /2" 
19"
13 1 /2"

Charge 674 lbs. cast Hexanite.

Total weight in a ir  

2. External f i t t in g s

875 lbs.

Suspension lug da top center l in e ,  24" abaft the 
nose.

Parachute lug Inside parachute housing, on center 
o f  t a i l  door.

Booster release mechanism 4" diara., 270° from top center l in e ,  
15 1/2" abaft the nose, secured by 
keep ring.

Hydrostatic clock 6" d iaa ., 180° from top center l in e ,  
18 1 /2" abaft the nose, secured by 
keep ring.

Detonator cover plate 4 1/2" diam., 90° from top center 
l in e ,  15 1 /2" abaft, the nose, 
secured by keep ring.

Bomb fuze 3" dian., 270° from top center l ine , 
20 1 /2" abaft the nose, secured by 
keep ring.

F i l l in g  hole covers Three, 6"  diam.; one in center o f 
nose; two, 135° and 225° respect­
ive ly  from top center l in e ,  19" 
abaft the nose. Each secured by 
four screws.

Inspection hole covers Two, 7" x 9"; on top center lino 
and 180° from top center line 
respective ly , 12 1/2" from a fter  
end. Each secured by four screws.

Paraohute release latch 1 /2" diara., on top center l in e ,  22" 
from a fte r  end.

Ejecting plungers

Operation

Six, 1/2" diara., equally spaced on 
a f te r  end.

1. Sane as Mine Type GC* except as fo llows:

(a ) I t  has never been known to  be f i t t e d  with acoustic or magnotic- 
acoustic units.
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(b ) I t  has never been known to be rigged ua a depth bomb.

(c )  I t  has never been known to be f i t te d  with two bomb fuze3 . 

Precautions and RMS

1. Same as Mine Type GC .̂

V in e T ype  GD (C o n t ’ d . )

Gag in position Plunger depressed

Fuze gagged

Fig. 55 -  Use uf British Mechanical Gag to gag Bomb Fuze
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Fin;. 56 -Nine Type OG with Cep, False Nose and T e l l
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Mine Type GG1 (GG2, GO3 and GG*»)

General

1. Ground, In f lu en ce  n in e ,  l a id  by a i r c r a f t .  Magnetic  need le ,  acoustic, 
m agnet lc -acou3t lc  or  a cou s t ic -p re ssu re  f i r i n g .

2. German designation, "a :  1000".

3. Offensive nine, fo r  use against surface c ra ft .

Description 

1. Case

Sbape

Color

Material

Diameter

Length
Overall
Case
Done (Type j l )
False nose

Ogival section 
Cylindrica l section 

Tall section

Charge

Total weight In air 

2. External f i t t in g s

Rheinmetall bomb fuze

Suspension lug

Cylindrica l, with og iva l nose and 
truncated cone dome on t a l l .  F i t ­
ted with breaK-off t a l l  section. 
Possibly f i t t e d  with fa lse  nose.

Buff or l igh t  blue.

Manganese s tee l

26"

10'6 1/2"
5’
16"

23"
20 "

3'7 1/2"

1600 lbs . cast Hoxanite with picric 
acid booster.

2169 lbs.

3" dian., on top center l in e ,
U'2 1/2" abaft the nose.

On top center l in e ,  3 '0" abaft the 
nose.

Dome (Type /J1) Secured to a fte r  end o f case by 10
studs (see below).

3. Mine Type GG2 d i f fe rs  from Mine Type GG1 as follows:

(a) I t  is  f i t t e d  with Dome Type #2 (see below).

(b) I t s  case length, including dome, is  6 '7" and its  to ta l weight in 
a ir  Is  2126 lbs.

(c )  I t  is  la id  with u drogue or smull parachute, the t a i l  section being 
omitted. The fa lse  nose may also be omitted.

U. Mine Type GG-5 d i f fe rs  from Mine Type GG* as fo llows:

(a ) I t  Is  f i t te d  with Dome Type #3 (see below).

(o) I t s  case length, including done, is  6 '1 "  and i t s  to ta l weight in 
a ir  is  2173 lbs.

5. Mine Type GĜ  (tentative  des ig . )  d i f fe r s  from Mine Type GG* as fo llows:

(a) I t  is  f i t t e d  with Dome Type jfu (ten tat ive  des ig .)  (see below).

(b) I ts  case length, including done, is  6 '7 "  and i t s  to ta l weight in 
a ir  is 2126 lbs.

(c ) No complete mines o f th is type have been recovered, although single 
domes have beqn found. I t  has been reported to be a surface-laid 
version o f  GG*' but evidence is not su f f ic ie n t ly  conclusive to 
warrant any d e f in i te  assumptions.

6. The four types o f domes are us fo llows:

(a ) Type #1 - a truncated cone, rounded at i ts  a fter  end and f i t t e d  
with a flange at i t s  forwurd end. I t  is  26" in diameter at the 
flange, 20" in maximum diameter on the conical section and 16"
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F ig . 59 -  Mine Type GG, Done Type If2

Rheinrmtall 
Bqmb Fuzt
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Vine Type GO1 (GO2, GG3 and GG4 ) (Cont’ d . )

long. I t  is  secured to the charge case by 10 studs. Magnetic 
needle, acoustic, or acoustic-pressure units nay be f i t t e d .

(b ) Type #2 -  a truncated cone with a cy l indr ica l base, rounded at its  
a fter end and f i t t e d  with a flange at i t s  forward end. I t  is 26" 
in diameter at the flunge, 19" in maximum diameter on the conical 
section and 19" long. I t  is secured to the charge case by 10 studs. 
Ten equally-3paced drogue securing lugs are f i t t e d  around the a f t e r  
end o f  the dome and a metal r ing, 8" in diameter, is welded to this 
end. Magnetic needle, acoustic or acoustic-pressure units may be 
f i t te d .

( c )  Type -  a hemisphere, 26" In diameter, f i t t e d  with eight holes,
3 1/4" In diameter, around i t s  periphery. These holes g ive access 
to the eight studs which secure the dome to the charge cuse. I t  is 
f i t te d  with eight equally-spaced brackets fo r  securing the t a i l  
section. Only magnetic-acoustic units may be f i t t e d .

(d ) Type ifU -  a truncated cone with a cy l ind r ica l base, rounded at its  
a fter  end and f i t t e d  with a flange at i t s  forward end. I t  is  26" 
in diameter at the flange, 19" In maximum diameter on the conical 
section and 19" long. I t  is  secured to the charge case by 10 studs. 
Magnetic needle, acoustic or acoustic-pressure unit3 may be f i t t e d .

7. The two types o f  laminated paper break-off t a i l  sections are us fo llows:

(a ) GG1 - consists o f  a truncated cone f i t t e d  with four radial fins 
enclosed in a shroud ring secured to the dome by r iv e ts .  None has 
been recovered.

(b )  GG3 - consists o f a truncated cone with rad ial fins and shroud 
ring as on GG. The section Is 4 ’ 8" long, 25" in diameter at I ts  
forward end and 13" in diameter at i t s  a fte r  end. The shroud ring 
is 8" long und 25" in diameter. Eight equally-spaced holes give 
access to the bolts which secure tho section to the done.

8 . The fa lse nose f i t t e d  to  GG mines Is composed o f  two parts as fo llows:

(a ) A cy l ind r ica l ,  laminated paper section, 20" long and 26" in diame­
ter , open at i ts  a f t e r  end and d r i l le d  with a hole through the 
longitudinal axis o f  the forward end. This hole receives a 
securing rod, the a fte r  end of which is secured to a threaded recess 
in the charge case.

(b ) A stee l og iva l section, 23" long and 26" in diameter consisting of 
8l x , overlapping, petal-shupod pieces held together at th e ir  fo r ­
ward and a fter  ends respectively  by a small nose cap and a stee l 
ring. One petal is d r i l le d  with u 1" hole to allow passage o f an 
arming wire to two small delay detonators on the charge case. This 
section is  secured to  the p last ic  afterbody by six  screws. The 
securing rod, which also posses through the longitudinal axis of 
this section, secures at its  forward end to  the small nose cap and 
serves to  attach both the forward section and afterbody to the 
charge case.

9. Markings found on the mine cuse may be o f assistance in identify ing the 
type o f  unit f i t t e d .  The markings, consisting o f a l e t t e r  followed by 
three numbers, may be found in any one o f three places: adjacent to 
the carrying lug, on tho nose, or on tho dome. Tho l e t t e r  prefix  de­
termines the type o f Influence f i r in g  ond the numbers, the spec if ic  
unit. Examples are as fo llows:

(a )  M 101 - M Mark V II I  
M 103 - V. Mark IX 
A 105 -  A Murk V 
MA 101 -  AM Mark I I  
AD 104 - AP Mark I 
AD 104b - AP Mark I with 80 hour HAM.

Operation 

1. When the mine is  dropped, the Rheinmetall fuze condenser receives a 
churge and a s p l i t  lanyard attached to the fa lse  nose is  pulled, thereby 
ign it in g  the two small delay detonators on the charge case. A fter  a 
short delay, the delay detonators f i r o ,  driv ing the securing rod forward 
and thereby removing the small nose cap from the forward ond o f  the 
fa lse  nose. A ir  trave l then forces the petals outward and they f a l l  
away (GG2 employs standard parachute lay ing).  Upon impact with a 
surface, the Rheinmetall bomb fuze operates as follows:

(a )  I f  the rate o f deceleration is  20-200g, as in the case o f  impact 
with a so ft  surface such as water or loose earth, the trembler 
switches close, f i r in g  the ign iters  in the muster switch. I f  the 
mine does not reach a depth of 24' within 90 seconds (15 f t .  in 
105 sec. fo r  GC^), the mine w i l l  f i r e  as a delay action bomb.
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Fig. 62 -  Mine Type GO f i t t e d  with Magnetic Unit, Sectionul View

F ig .  63 - Mine Type GG f i t te d  
with Magnetic Unit

OiM>ria* Luo
IM mmM  

Bomb F un
Sub-Boontr I Bomb F010 ConM

Boot Hr Cobh Domt Typo •  I

Bootltr Sub-Bootltr

F i g .  64 - Mine Type GG Fitted 
Witn Acoustic Unit

F ig .  65 -  K in o  Type GG F i t t e d  W ith  A c o u s t ic  U n i t ,  S e c t io n a l  V iew
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I f  the mine does reach the proper depth within the appointed time, 
fhe f i r in g  unit is put into the c ircu it  and starts i t s  annlng 
cycle.

(b ) I f  the rate o f deceleration is  greater than 200g, as in the case 
of impact with a herd surface such aa concrete or rock, the mine 
f i r e s  m s  an instantaneous boob.

2* see Table fo r  possible f i r in g  units f i t te d .

3. IJo self-disarming devices are f i t t e d .

Precautions

1. See Introduction.

2. Make every e r fo r t  to Iden tify  the unit f i t te d  before proceding with RMS.

3. I f  the nine* is  found underwater, i t  should be raised only by remote 
l i f t i n g  guur due to the fuct that the delay action bomb f i r in g  may be 
reactuated when the mine is  raised to a depth less than 24 f t .  See Par. 
1 (a ) of Operation.

4. Do not expose a unit not d e f in i te ly  established as other than magnetic 
to  l igh t ,  due to  the poss ib i l i ty  that the Mark I I  P.S.E. may be f i t te d .

$. Do not allow moisture or high humidity to  enter an AM Mark I I  unit due 
to  the presence o f the Mark IV P.S.E.

6 . I f  the f i r in g  unit has not been d e f in it e ly  established as other than 
acoustic, observe special acoustic procedure as fo llows:

(a )  Keep a l l  necessary noise to a minimum.

( b ) Make no noise last ing  longer than one-half second.

(c )  Allow a three-second interval between each interval o f sound.

7. Be particu larly  cautious when dealing with a mine o f this type which 
appears to be damaged. Such nines huve been known to be active due to 
dents depressing the hydrostatic switch.

8 . Russian reports state that ZUS-40 has been found beneath the Rheinmetall 
bomb fuze. Due precautions should be taken.

RMS

1. Remove the dome as fo llows:

(a )  Remove a l l  but two o f  the securing nuts.

(b ) Remove the two remaining securing nuts in darkness.

(c )  Remove the dome, observing a l l  precautions.

2. Iden tify  the f i r in g  unit f i t te d  (Pur. 9 of Description) and fo llow  the 
procedure prescribed fo r  the appropriate unit (Par. 7-10 below).

3. A fte r  removing the unit from the mine, remove the booster by unscrewing 
the eight bolts which secure i t  to the unit.

4. Unscrew the sub-booster from the booster.

5. Remove the Rheinmetall bomb fuze.

6 . Dispose o f  a l l  explosive elements including the p ic r ic  acid pe llets  
from the bomb fuze pocket.

7. Procedure A - Magnetic Unit

(a )  Remove the master switch in darkness as fo llows:

(1) Remove the s ix  securing screws.

(2) L i f t  out the switch.

(3) Cover the hole with a watertight plug.

(4) S l i t  the cable to  the Rheinmetall fuze; cut and tape each 
lead separately.

(b) Remove the unit from the mine as follows:

(1) Remove the eight nuts which secure the unit to the case.

Line Type GG1 (PC2, GO-3 and GO1*) (C on t 'd . )
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_ , , R tm nm ito ilSutptnfJofl Lug 8 o m 6  Full

F ig .  67 - Mine Typo GG f i t t e d  with 

Acoustic Magnetic Unit

M atter Switch

Microphoaet

A P M k  I  ,p* C op* o n * n l
PSE Urut

_ . Window

Sut-Booitor

F i g .  69 -  M ine Type GG f i t t e d  w i th  A c o u s t ic  P re s s u re  U n it ,  S e c t io n a l  V iew
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Vine Type OG1 (OG2. GQj  and SC*) (Cont'd.)

(2) Withdraw the unit carefu lly .

8. Procedure B - Acoustic Unit

(a )  Renove the detonator us fo llows:

(1) Renove the nut in the center of the unit cover.

(2) Renove the detonator currier by pulling on its  spring with a 
small wire hook or other suitable t o o l .

(b )  Renove the muster switch as follows:

(1) Renove the s ix  securing screws.

(2) L i f t  out the switch.

(3) Cut und tupe separately each lead under the master switch.

(4) Cover the hole witn a wutertight plug.

(5) S l i t  the cable to the Rhelnmetall fuze; cut und tupe each 
lead separately.

( c )  Remove the unit us in Procedure A above.

9. Procedure C - Acoustic-Pressure Unit

(u) Slit the douole-conductor cuble from the pressure unit to the 
acoustic unit; cut und tape each lead separately.

(b ) Remove the master switch as in Procedure B ubove.

(c )  Remove the unit us in Procedure a  above.

10. Procedure D - Magnetlc-Acoustlc Unit

(u) Remove the mugnetic sphere as follows:
(1) Renove the eight long bolts from the flunge o f  the unit hemi­

sphere. These bolts are located between the f i t t in g s  on the 
unit frame.

(2) Separate the unit sphere from the unit frane. I t  may be 
necessary to  pry i t  loose.

(b ) Cut and tape separately the f i v e  leads which extend from the 
P.D.J1. board to the detonator.

(c )  S l i t  the cable from the Rhelnmetall fuze to the master switch; cut 
and tape each load separately.

(d ) Remove the unit as in Procedure A ubove.
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Fig. 70 -  Mine Type OH, Sectional View

F i g .  71 -  Mine Type GH
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1 ne Type OH

1. Ground, magnetic needle mine, luid by surfuce c ra ft .

G en era l

2. Germun designation, "Hi; A " .

3. Defensive mine, for  use against 
tro l led  mine.

Description

1. Case

Shape

Color

kateriul

Diameter

Height

Charge

Total weight in a ir

2. Externul f i t t in g s

. Cover plate

Drogue eye 

Hydrostutic clock

Inspection plug

Launching buffers

Booster cover plate

surface c ra ft ,  l.ay be used as a con-

Hemispherical. Supported by four- 
wheeled truck.

Dark blue

Aluminum

50"

39"
loop
W B i lbs. b lock-f itted  Hexanlte. 

2700 lbs.

18 3/4" d iun ., on top center of 
cuse, flush typo, secured by 18 
screws.

Screwed into center o f cover plate.

6" diara., 4" fror. drogue eye, 
secured by keep ring.

1" dlam., 12" from center o f cover 
plate, screwed into cuse.

Two pairs on bottom edee o f  hemi­
sphere , 180° apart. The buffers in 
each pair are 18** apart.

4 1/4" diun., screwed into bottom 
center o f  case.

Operation

1. V/hen the mine is launched, water pressure operates the booster release 
mechanism and, at a depth o f 15 f t . ,  depresses the clock spindle, 
starting the clock. The clock runs o f f  i t s  delay sotting and the f i r in g  
unit begins i ts  arming cycle.

2. See Table J l  fo r  possible f i r in g  units f i t t e d .

3. No self-disurning devices are f i t t e d .

Precautions

1. Since the mine may be rigged us a controlled mlno, examine i t  carefu lly  
for  a f i r in g  cable leading through u stu ffing  box where the hydrostatic 
clock is normully f i t t e d  to the cover plate. I f  none is observed, the 
nine must be assumed to  be f i t te d  with an Influence f i r in g  unit.

2. No attempt should bo made to remove the detonator In the f i e ld  since i t  
is  seuled in pluce and may f i r e  i f  handled roughly.

RVS

1. Remove the clock as in Mine Type GO.

2. Remove the booster cover plute und spring.

3. Remove the booster as in V.lne Type GO.

4. Dispose o f  booster and churge, leaving the detonator in place.
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Fig. 72 - Mine Type GI

?ig. 73 - Mine Typo GI Unit Comportment, Sectional View
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Mine Type GI

G enera l

1. Ground, magnetic needle mine, la id  by surfuce c ro f t .

2. German designation, "RMIl” .

3. Defensive mine, fo r  use 
tro l led  mine.

against surface c ra ft .  May be used as a con-

Description

1. Cose

Shape Cuboidel. Supported by four- 
wheeled truck.

Color Brown

Material Wood

Length 3* 5"

Width 3*1 1/2"

Height V 10"

Charge 1935 lbs. cast Hexanite.

Total weight in a ir 2285 lbs. approx.

2. Externul f i t t in g s / *
Cover plate 18 }/U” diara., flush type, on side 

o f case, secured by 18 screws.

Drogue eye Screwed to  center o f cover plate. 
Consists o f eye bo lt, housing and 
space fo r  soluble plug.

Boo3tor covor plate 3" diom., aluminum, in center of 
side o f case opposite cover plate.

Hydrostatic clock 6" diam., L" from drogue eye, se­
cured by keep ring.

3. The mine hus been found with the cover plate on top and with varying 
weights of charge. I t  is  believed thut the exact dimensions of the 
case, weight o f charge und other de ta ils  w i l l  vary at the discretion of 
the local M.ining O ff icer  and w i l l  be limited only by his ingenuity and 
the typo and amount o f materials availab le.

Operati on

1. When the mine la launched, I t  la oriented by a drogue during descent. 
Water pressure operates the booster release mechanism and, at a depth 
o f  15 f t . ,  depresses the clock spindle, s torting the clock. The clock 
runs o f f  I t s  delay setting und the f i r in g  unit begins Its analog cycle. 
Dissolution o f  u soluble plug releases the drogue.

2. See Table ffl fo r  possible f i r in g  units f i t t e d .

3. No self-disarming devices are f i t t e d .

Precautions and RMS

1. Same as Mine Type GH.
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GERMAN INFLUENCE MINES

Cover Plate

Bird Cage Suspension

Scuttling Chorge

positioning
Lug

Booster

Arming Clock Booster Release Linkage

Mooring Spindle Housing

Mooring Spindle

Fig . 74 - Mine Type GO1, Sectional View
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germah influence mines

Mine Type GO1 (GO2 and GO^)

G e n e ra l

1. Moored, magnetic needle mine, la id  by submarine.

2. German designation, "B.T"'.

3. Offensive or defensive nine fo r  use in maximum depth of water o f 1U*5 f t .  
against surface c ra ft .

Description

1. Case

Sha pe

Color

Material

Diameter

Length

Charge

Tota l weight in ulr

Two hemispheres, Joined by a 5" 
cy l indr ica l raid-section.

Dark green

Aluminum.

J»6"
56"

750 lbs. b lock-f itted  Hexanite. 

1290 lbs.

2. External f i t t in g s  

Cover plate 19" diara., in center of upper hemi­
sphere, flush type, secured by 16 
bolts.

Base plate

L i f t in g  eyes

Anchor securing lugs

15" diam., in center o f lower hemi­
sphere, la p - f i t te d ,  secured by 18 
studs. Fitted .with straight - 
shank mooring spindle and detonator 
strongback.

Two, 180° apart on upper hemisphere, 
2u 1/2" from center.

Three, angular-shaped, 120° apart 
on lower hemisphere, 29 1/2" from 
center.

Positioning lugs Two, fin-shaped, 180° apart on
cy lindrica l mid-section.

3. Mine Type GO2 d i f f e r s  from Mine Type GO1 as fo llows:

(a) I t s  case is designed fo r  surface laying and is  therefore o f l igh ter  
construction; fo r  use in maximum depth o f water o f 1650 f t .

(b) The base p late f i t t e d ,  although slmilur to that f i t t e d  to GO1, 
d i f fe r s  in that a soluble washer and u "V-2S" switch are f i t t e d .
The function of the la t t e r  is not known.

(c) I ts case d i f fe r s  as fo llows:

(1) Shape Two hemispheres, Joined by a 2-5" 
cy l indr ica l mid-section.

(2) Color Light blue

(3) Diameter L5"

U ) Length* 50" (approx.)

(5) Charge 700 lbs. b lock-f itted  Hexanite. 
*

(6) Total weight in a ir 1270 lbs.

(d) External f i t t in g s  d i f f e r  a3 fo l low s :

(1) L i f t in g  eyes Two. 60° apart on upper hemisphere 
20 1/2" from center.

(2) Anchor securing lugs Throe, hook shauod; two on lower 
hemisphere, 160^ apart, 11 1/2" 
from center; one on upper hemi­
sphere, 28 1/2" from center.
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GERMAN INFLU KNCE MINES

Hydrostatic Arming Clock

Scuttling Charge 
/and Cover

8 0  Day Clock 
and Cover

Booster Release Linkoge

Base Plate Detonator Set Screw

Mooring Spindle

Fig. 76 -  I-ilne Type GO2, Sectional View

Fig. 77 -  Mine Typo GO2

ft

Ftoodtr Plot*

Mooring Spring
Bufftr
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GEHKAN INFLUENCE VINES

Vine Type GO1 (GO2 und GO3) (Cont’ d . )

(3) Flooder plute 6" dium., on upper hemisphere, 28
1/2" from center, secured by .10 
bolts.

( 1 ) 80-day clock cover plute 8" dltuo., on lower hemisphere, in
l ine with flooder plute, 2> 1/2" 
from center, secured by 10 bolts.

U. Vine Type 00^ d i f fe rs  from Vine Type GO2 as fo llows:

(a )  I ts  case is  spherical, consisting o f two hemispheres welded to­
gether.

(b ) I ts  f looder plute is  located 26 1/2" from the center or tho upper 
hemisphere. No 80-day clock covor plute is  f i t t e d ,  nor is there 
any other provision for  f i t t in g  an 80-day clock.

Operation 1

1. Vine takes depth by loose-bight hydrostat system (GO2 and GO-*, by 
plummet). Mooring tension pulls out the mooring spindle, tripping the 
booster release lever und releasing the locking balls  from tho clock- 
starting spindle. Water pressure depresses the clock spindle a.t a 
depth of 15 f t . ,  starting the clock. The clock runs o f f  i t s  oeiay 
period und the unit sturts i t s  testing cycle (See Introduction fo r  de­
ta i led  operational unalysis).

2 . See Table #1 fo r  possible f i r in g  units f i t t e d .

3. The only se lf-d isarn ing device is  the 8C-duy clock which is designed 
to scuttle the mine i f  the dock  stops ut any time prior to completion 
o f  its  set period or upon completion o f i t s  set period.

Precautions

1. See Introduction.

2. Do not tamper with the "V-Z" switch.

3. Note that the nine, i f  found flou ting , is extremely dangerous because of 
the fact that very s l igh t  motion is  su ff ic ien t  to f i r e  the unit. This 
may either f i r e  the main charge or the scuttling cnurge, depending on 
'how much o f  the arming process has been completed.

RVS

1. Remove the detonutor and booster us prescribed in the Introduction to 
Part IV, Chapter I I .

2. Remove the base plate.

3. Cut and tape each lead separately, starting with the two yellow leads 
from the scuttling charge to the 12-hour tes t ing  clock.

U. Renove the scuttling charge us follows:

(a ) GO1

(1) Renovo the cover plate.

(2) Remove the f i r in g  unit und i t s  bird-cage suspension.

(3) Remove the scuttling charge from i t s  securing bracket.

(b) GO2 and GÔ

(1 ) Remove the flooder plute.

(2 ) Unscrew the scuttling charge.

5. Dispose of u l l  explosive olements.
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GERMAN INFLUENCE MINES

Possible PSE

Coble Plug

Buffer
Ring

Locking Ring
Umt Release

Gimbol Rings (2)

Air Dosh-Pots (3)

M Mark Wa Unit
Mounting)

Moorinij Spindlb

Comportment
Clock

Plate

F l « .  79 -  M ine Type GO, Cutaway V iew
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GERMAN INFLUENCE MINES

Mp. 80 - Mine Type GĈ  on Anchor

F ig .  S I -  M ine Type GO* F lo a t in g
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GERMAN INFLUENCE MINES

F ig .  82 -  M ine Type OP, S e c t io n a l  V iew
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G 3K A N  INFLUENCE HINES

Hlne Type GP

General

1. f.oored, Influence nine, laid by a irc ra ft  with parachute. Found to date 
with needle f i r in g  only although i t  nay be f i t t e d  with the aune f i r in g  
unita aa Mine Type GC.

2. German designation, "LUF".

3. Offensive mine, for  use aguinat surface cra ft .

Description

1. Case

Shape

Color

Material

Diameter

Length
fv e ra l l
Forward section
After section
After buoyancy chamber

Charge

Total weight in a ir

2. External f i t t in g s

Hydrostatic clock

Detonator cover plate 

Booster release mechanism

Anchor securing lugs

Hooring eye 

Suapenaion lug

Joining flange

Anchor positioning lugs

Ballast weights 

Fins

Cylindrical., with hemispherical 
no3e and tapered, finned t a i l .

Black

Aluminum.

26"

7'8"
3'6"
A '2"
2'7"

612 lbs. cast Hexanlte. 

1035 lbs.

6" diora., on noso, 11" from center, 
secured by keep ring.

V  dlam., 270° from top center l in e , 
2'5" from a fte r  end, screwed to 
case.

Un diara., 90° from top center l in e , 
2'L" from a fte r  end, secured by 
keep ring.

Three, 120° apart, 8" from center 
o f nose.

On nose, 8" from center.

180° from top center l in e ,  10" 
abaft the nose.

3’ 6” ubaft the nose, f i t t e d  with 36 
evenly spaced stud holes. Covered 
by two sections o f semicircular 
sheathing, 2" wide.

Three, 105°, 195° and 345° re­
spectively from top center l ine ,
17" from center of nose.

Six; one on end of euch f in ;  one 
near end of each lower f in .

Four; 45°, 135°. 225° and >15° 
from top center l in e ,  at a fte r  end. 
2'5" long, 10" wide.

Operation

1. When the nine la dropped, a safety fork is  removed from the booster re­
lease mechanism, allowing the booster to house over the detonutor. As 
the mine sepurates from its  anchor, a pin is  withdrawn from the hydro­
static clock. The mine then takes depth by loose-bight hydrostat 
system. Wuter pressure depresses the clock spindle at a depth of 15 f t . ,  
sturting the clock. The clock runs o f f  i t s  delay period and the f i r in g  
unit begins i ts  testing cycle (See Introduction for  detailed operation­
a l analysis ).

2. See Table f?l for possible f i r in g  units f i t t e d .

3. No self-disarming devices are f i t t e d .
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Booster Release
Anchor Positioning 

Lug

Anchor

Joint Sheathing

Fig. 83 - Mine Type Gr

Fie. 8/» - Mine Type GF, Floating
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GERMAN INFLUENCE VINES

Vine Tyre GP {Cont'd. )

Precautions

1. See Introduction.

2. Stay clear o f  the forward buoyancy chamber hs far as possible during H! S. 
A small scuttling charge Is f i t te d  thereto.

3. Note that the mine, I f  found floa t ing , is extremely dangerous because of 
the fact that very s l igh t  motion is  su ff ic ien t to f i r e  the unit which 
may either f i r e  the main charge or the scuttling charge, depending on 
how much o f  the arming process has been completed.

i*. Although no booby trups have ever been encountered with this nine, It  
should be borne In mind that the piano wire booby trup f i t t e d  to Vine 
Type GT could easily  be rigged to prevent separation of the case at the 
flange.

1. Remove the detonator as follows:

(a) Remove the detonator cover plate.

(b ) Cut and tape each lead separately.

(c )  Using a pin spanner or other suitable to o l ,  remove the detonator

2. Remove the booster release mechanism and booster as In Vine Type GC.

3. Remove the clock as In Vine Type GC. This mine nay be f i t te d  with an 
additional 12-hour clock which Is secured beneath the standard arming 
clock. Both clocks should come out together.

L. Unplug the battery. I f  th is Is impracticable, cut and tape separately 
each lead to  the battery.

5. S l i t  the clock cable; cut and tape each lead separately.

6. Inspect the in ter ior  o f  the forward section through the clock pocket.
I f  nothing unusual Is observed, remove the aluminum band and the nuts in 
the Joining flange.

7. Separate the case at the flange.

8. Remove the f i r in g  unit.

9. Cut and tape separately each lead to the scuttling charge.

10. Loosen the four bolts and remove the scuttling charge.

11. Dispose c f  a l l  explosive elements.

RkS

holder.

M Mari 
Unit

Anchor
Securing

F ig . 85 - V. Wc. IVa Unit as f i t ted  to Forward Section of Line Type Gl
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GERMAN INFLUENCE MINES

? l g .  86 -  M ine Type Gd, S e c t io n a l  V iew
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GERMAN INFLUENCE WINES

Wine Type GS (GN)

General

1. Ground, influence nine, la id by aubaarine. Magnetic needle, acoustic or 
magnetic-acoustic f i r in g .

2. German designation, "TWB".

3. Offensive mine, for  use against surface c ra ft .

Description

1. Case

Cylindrica l, with hemispherical ends. 
Deflecting f in  on t a i l  door.

Black or buff

Aluminum.

21"

7*7 1/2"
6 ’ 6"

13 1/2"

1221 lbs. cast Kexanite. 

1540 lbs.

On top center l in e ,  3'9 1/2" abaft 
the nose.

6" dlam., on top center l in e ,  5'
6 1/2" abaft the nose, secured by 
keep ring.

4" d lan ., on top center i in e ,  4’ 5" 
abaft the nose, secured by keep 
ring.

8” dlam., on top center line, 3'2" 
abaft the no3e, secured by keep 
ring.
4 3/4" dlam., 180° from top center 
l in e ,  4 '6 1/2" abaft the nose, 
secured by keep ring.

Two; one, 5" dlam., threaded to 
nose; one, 6" dlam., 90° from top 
center l in o ,  4’ 6 1/2" abaft the 
nose; secured by four screws.

On top center l in e  at a fte r  end.

3. Wine Type GN d i f fe rs  from Wine Type GS as fo llows:

(a ) I ts  German designation 1s, "TWC".

(b ) I t  Is 11*1 1/2" long overa l l ,  carries a charge o f 2000 lbs. and 
weights 2300 lbs.

(c ) I t  is f i t t e d  with extra f i l l i n g  holes due to  the larger charge 
although a l l  essential f i t t in g s  are positioned Identica lly  
measured from the t a i l .

Operation

1. When the mine Is launched, a spring-loaded safety bar la released from 
the top center l ine  o f  the case, thereby unlocking the hydrostatic 
clock and booster release mechanism. Water pressure depresses the clock 
spindle and operates the booster release mechanism, respective ly , at a 
depth of 15 f t . ,  starting the clock and allowing the booster to house 
over the detonator. The clock runs o f f  I ts  delay sett ing and the f i r in g  
unit begins Its  arming cycle.

2. See Table #1 for  possible f ir in g  units f i t t e d .

3. The only self-disarming device Is the 80-day clock which may be f i t te d  
to  s t e r i l i z e  the mine at the end of I ts  set period by shorting out the 
battery.

C O M ? ID  P .N T IA L

Shape

Color

Material

Diameter

Length
Overall
Case
Tall door 

Charge

Total weight In a ir  

2. External f i t t in g s  

Positioning lug

Hydrostatic clock 

Booster release mechanism 

80-day clock cover plate 

Detonator cover plate 

P i l l in g  holes

Safety bar clamp
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Mina Type OS (CM) (Cont'd .)

Precautions

1. See Introouctlon.

2. Do not remove the t a l l  door of the mine. I t  la possible thut either the 
Mark I or Mark I I I  P.S.E. w i l l  be f i t t e d  thereto.

RMS

1. Remove the detonator, booster and clock as In Mine Typo GC.

2. Remove the 80-day clock as follows:

(a ) Remove the keep ring.

(b) Remove the bolts or nuts securing the clock d ia l  cover.

(c )  Remove the clock ( I f  f i t t e d ) .

3. Dispose o f  detonator, booster and charge.

GERMAN INFIUENCE MINES

Fig. 88 - l.!lne Type ON
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F ig .  89 -  M ine Type GT, S e c t io n a l  V iew
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GERMAN INFLUENCE MINES

Mine Type GT

General

1. Moored, magnetic needle mine, la id  by submarine.

2 .  German designation, "TMA".

3. Offensive mine, for  use in maximum depth o f  water o f  850 f t .  against 
surface c ra f t .

Deacrpptlon

1. Case

Shape

Color

Material

Diameter

Length

Charge

Total weight in a ir  

2. External f i t t in g s

Bowden wire channel

Positioning lugs 

Securing lugs 

Mechanism plate

Safety latch 

Joining flange 

Fins

Cylindrica l, with hemispherical 
nose and tapered, finned t a i l .

Black or dark green.

Aluminum.

21"

9'3 1/2"

V75 lbs. cast Hexanlte.

87L lbs.

180° from top center l in e ,  extends 
fu l l  length o f case.

Five, on nose 30°, 120°, 210°, 
270°, and 300°  respectively  from 
top center l in e ,  7" from center.

Two, on nose, 90° and 270° re ­
spective ly  from top oenter l in e ,  7" 
from center.

11" diam., on nose, seoured by 15 
studs. Covered by fa ir in g ,  16" 
diam., which is cut-away to  permit 
access to the mooring eye and se­
curing lugs.

On lower f in ,  in l ine with bowaen 
wire channel, spring-loaded, con­
tro ls  bowden wire.

5'6" abaft the nose, covered by two 
sections o f semicircular sheathing, 
2" wide.

Four; 0°, 90°, 180° and 270° from 
top center l in e ,  at a fto r  end;
2'4" long, 9" wide.

3. When the mine is f i t t e d  with the Marx la P.S.E., a painted band, W
long, may be .present on the case at the jo in t  between the case and t a l l  
section. As this marking is made with water soluble paint, i t  rurely 
w i l l  serve as a posit ive indication o f  the presence or absence of a 
P.S.3.

Operation

1. When the mine is launohed, the safety latch springs out, pulling the 
bowden wire. This unlocks the spindle o f a hydrostatic clock. Water 
pressure depresses the clock spindle at a depth of 15 f t . ,  starting the 
clock. The clock spindle, once depressed , is  locked in. The clock rune 
o f f  i t s  delay setting, allowing the detonator to  house in the booster, 
and the f i r in g  unit begins i t s  arming cycle.

2. See Table 01 fo r  possible f i r in g  units f i t te d .

3. No self-disarming devices are f i t t e d .

Precautions

1. Do not remove the mechanism plate or attempt to sepurate the case and 
t a l l  sections. These points or entry to the case cay be guarded by a
FTsnn
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GERMAN INFLUENCE MINES

Mine Typo GT (Cont'd.)

2. Do not attempt RMS by disassembly until a f t e r  determining, as prescribed 
below, whether or not a P.S.E. is  f i t t e d .

RMS

1. Cut a hole approximately U” in diameter in the mine case 8" abaft the 
nose and 160° from the bowden wire channel, looking from a ft  forward.
I f  a P.S.E. is  f i t t e d ,  the fo llowing f i t t in g s  w i l l  be v is io ie :

(a) Two P.S.E. switches mounted on a bracket d ir e c t ly  under the hole.
Each switch has two wire leads which run to

(b) A spec ia l P.S.E. terminal s t r ip  mounted on a bracket aoove the 
clock. I f  no P.S.E. is f i t t e d ,  proceed with step 3.

2. Cut the four P.S.E. switch loads and cut the slack wire lanyard to the 
smaller P.S.E. switch. Do not cut any taut w ires.

3. S l i t  the blue clock cable; cut and tape each lead separately.

L. Carefully inspect the Inside of the mechanism plute fo r  P.S.2. f i t t in g s .
I f  none are observed, remove the mechanism plate and Inspect the In terior.

5. Cut threo smull Inspection holes in tho case, 120° apart, Just forward 
of the Joining flange and inspect the surface o f  the Joint carefu lly .

6. I f  no P.S.E. f i t t in g s  are observed, separate the two sections of the 
case.

7. Remove the detonator release mechanism and separate the detonator and 
booster.

8. Remove the f i r in g  unit and separate the P.S.E. detonator, ( i f  f i t t e d )  
from i t s  charge.

9. Dispose o f a l l  explosive elements.

F ig .  91 -  Mine Type GT, F lo a t in g
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Desig­
nation

How Fired Laid By Typo Base 
Plate

Diameter
( in )

Length
( in )

Type and Wt. o f  
Charge ( lbs )

Tota l Wt. 
( lb s )

Remarks

GJ3 GJ2 
GJ3

Cbem. Horn S/C None 15 15 25 - approx. 65

GK Cbflffl. Horn s/c None 47 47 162 -  Hexanlte 2090

GL Contact An­
tenna

Hand None 15 81 25 - TNT 76

oiu-p •t Hand None 17 3/4 66 1/4 44 - TNT

GM Le clancbe- 
c e l l  Horn

A/C or
S/C

Special 26 44 120 - Hexanlte 380

OQ Cham. Horn S/C Type D 29 1/4 29 1/4 88 -  Hexanlte 350

OR Cbam. and 
Switch Horns

S/C Type E 33 1/2 33 1/2 90 -  Hexanlte 420
♦

GU Cham. Horn S/C or Sut None 34 46 360 -  Hexanlte 870

GV Cbam. Horn s/c Type C

•

40 40 330 -  Hexanlte 775 Addition of electrode plate and antenna 
connecter in place o f cover plate d i f ­
ferentiates from OX*. May have 80-day 
clock und flooder.

GV* Choxa. Horn S/C Type C 46 48 1/2 660 -  Hexanlte 1390 Addition o f  OV antenna f i t t in g s ,  d i f ­
ferentiates from GY*.

GW Cham. Horns S/C None 34 34 150 - Hexanlte 
or TNT

375

“sx Cham. Horn S/C Types A & B 
(obsolete)
C (servioe )

40 40 330 - Hexanlte 775

GX* Cham. Horn s/c Type C 40 40 330 -  Hexanlte 775 Addition o f  cover plate flooder und 80- 
day d o ck  d i f fe ren t ia tes  from GX.

GY Cham. Horn s/c Types A A B 
(obsolete)
C (serv ice )

46 48 1/2 660 -  Hexanlte 1390

GY* Cbam. Horn s/c Type C 46 48 1/2 660 -  Hexanlte 1390 D iffe rs  from GY as GX* d i f f e r s  from 
GX.

OZ Chan, and 
Switch Horns

s/c Type D 32 32 66 - Hexanlte 350
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GERMAN CONTACT MINES

Introduction

1. The genera lit ies  drawn herein apply only to moored, contact nines.
Each ground or d r i f t in g  contact mine w i l l  be covered separately in the 
body of this chapter.

2. A l l  German, moored, contact mines are spherical or have cases consist­
ing o f two hemispheres Joined by a cy l ind r ica l mid-section. The cases 
are o f  mild s t e e l ,  vary in diameter from 26" to l»6" and are loaded 
e ither  with cast or b lock-f itted  Hexanite. Chemical and switch horns 
are employed, either s ingly  or in combination.

3. Mines o f this type usually depend on mooring tension for  arming and 
disarming, these processes being controlled through the mooring spin­
d le  on the base plate. To date, f i v e  d if fe ren t  types or buse plates 
have been recovered and are a rb itra r i ly  designated Types A, B, C, D 
and E. The buse plate f i t t e d  to Mine Type GM, a special type, is  not 
considered here. General characterist ics , common to a l l  f i v e  types, 
are given below:

(a )  A l l  base plates are f i t te d  with straight-shank mooring spindles 
which are withdrawn by mooring tension against tension o f  a co l l  
spring mounted on the inside o f  the base plate.

(1) The withdrawn or retracted condition can be determined by 
chocking the alignment o f the respective safety pin holes 
in the mooring spindle and the mooring spindle boss.

( i )  I f  the holes are aligned the spindle hus retracted.

( l i )  I f  the holes are not aligned the spindle is  fu l ly
or partly  withdrawn.

(2) Withdrawal o f the mooring spindle performs the fo llowing 
functions:

( i )  I t  t r ip s  the booster release lever .

(11) I t  arms the SDM.

( i l l )  I t  closes the mooring safety switch.

(b ) The booster release lever  is  mounted in the booster tube und is 
connected, by neuns o f  a mechanical linkage, to the mooring spin­
dle. The lever holds the booster in the "Safe" position above 
the detonator until the mooring splndlo is  withdrawn, at vfcich 
time the lever  is  tripped and the booster is  freed to drop over 
the detonator.

(c )  The SDM may be e ither an electrochemical internal horn (often re­
ferred to as the "eighth horn") used in the Type C base p la te ,  or 
a rotary, two-position switch used in the Type B or D base plates.

(1) The horn-type SDM is  mounted in a casting secured to the in­
side o f  the base plate by four bolts. I t s  operation is  con­
t ro l led  by a mechanical linkage connected to the mooring 
spindle. Withdrawal o f the spindle allows a cocking pin to 
move to the armed position and retraction o f  the spindle 
pivots the cocking pin, arid releases a spring-loaded f i r in g  
pin which shatters the e lec tro ly te  umpoule. The e lec tro ly te  
then runs into a battery energizing i t  and producing a momen­
tary current su ff ic ien t  to f i r e  the detonator and main 
charge, i f  the SDM is in the f i r in g  c ircu it .

(2) The switch-type SDM is mounted on a bracket on the inner end 
o f  the mooring spindle and is  connected to the base plate
by a meohanical linkage. Withdrawal o f  the spindle carries 
a small pin into position behind a cam. Retraotlon of the 
spindle carries the cam back with the pin und closes the 
switoh.

(d ) The various base plutes use the fo llowing types o f  mooring safety 
switohes:

(1) With base plate Type A -  a switch consisting o f  four contacts, 
two o f  which are mounted on the mooring spindle and two on 
the mooring spindle housing. Withdrawal o f  the spindle makoa 
the contacts, arming tho norn c ir c u it .  Retraction o f the 
spindle breaks the contacts, disarming the horn c ircu it .
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Base Plate Where Used Diameter
(In )

Material Mooring
Spindle
Delay

Type of 
Booster Tube

SDM How Secured Locution o f 
"A-E" Switch

Remarks

Type A OX and GY 15 Gunaetal Two o i l  
dash pots

8 1/2". long, op­
en at top.

Chemical
horn
mounted
In top of
mooring
spindle
tube

Secured by 20 
bolts

135° from boos­
ter tube

Considered obsolete

Type B GX and GY 15 Steel Two o i l  
dash pots

18" long, clos­
ed at top.

Rotary
two
position
switch

Secured by 19 
bolts

135° from boos­
ter  tube

Considered obsoles­
cent

Type C GX and GY 15 Steel Soluble
plug

18" long, clos­
ed ut top.

Chemical
horn
mounted
beside
mooring
spindle

Secured by 20 
bolts

90° from boos­
ter  tube

F itted with lower 
antenna gland 180° 
from booster tube. 
Gland blanked o f f  
with a hexagonal 
cup i f  no antenna 
Is f i t t e d .

Type D GZ 11 1/2 Steel Two o i l  
dash pots

15* long, c los­
ed at top.

Rotary
two
position
switch

Secured by 19 
bolts

135° from boos­
ter  tube

Type E GR 11 1/2 Steel Soluble
plug

15" long, 
closed at top.

None Secured by 18 
bolts

90° from boos­
ter  tube

Fitted with Tombac 
f i r in g  device gland, 
180° from "A-E" 
switch and with 
mooring spindle lock­
ing detent, 180° iTroa 
booster tube.
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GERMAN CONTACT MINES

(Introduction, Cont'd.)

(2) With base plates Types B and D - a two-position rotary 
switch mounted on a bracket on the mooring spindle and con­
nected to the base plate by u muchunical linkage. » Withdraw­
al o f  the mooring spindle closes the switch, arming the horn 
c ir c u i t .  Retruction o f  the spindle opens the switch, d is­
arming the horn c ircu it .

(3) With buse plate Type C -  a switch consisting o f  two main 
parts: a cy l ind r ica l,  bakelite housing mounted on the base 
plate and enclosing the inner end o f  the mooring spindle; 
two bakelite-covered brass cylinders mounted one above the 
other on the inner end o f  the mooring spindle. The la t te r  
are f i t t e d  with brass contact pieces and the former with 
spring-loaded contacts. Withdrawal o f  the spindle pulls 
down the two cylinders with respect to the housing so that 
the contact pieces make the ir  respective contacts, arming 
the horn and SDM oircu its . Retraction o f  the spindle breaks 
the upper set o f  contacts, disarming the horn c ircu it .  The 
lower set is in the SDM c ircu it  and remains olosod, oeing 
locked by a spring-loaded dotent.

(4) With base plate Type B -  a switch consisting o f  eight con­
tacts , four o f  which are mounted on a cro33-head on the 
mooring spindle and four on the mooring spindle housing. 
Withdrawal o f  the spindle makes the contacts, urming the 
horn c ircu it .  Retraction o f  the spindle breaks the contacts, 
disarming the horn c ir c u it .  However, the mooring spindle is 
designed to lock in the "out" position.

(e )  A detonator carrior is  f i t t e d  in a well located externally  on the 
base plate beside the mooring spindle and is  held in place by a 
strongback and a single set screw. The screw f i t s  into a boss on 
the detonator carr ier  and i3 secured by a "U" pin which f i t 3  into 
an annular groove on the set screw. Two spring-loaded contaots 
are mounted on the inside o f  the buse p late, extending v e r t ic a l ly  
upward und then bending at an angle o f 90° to enter the booster 
tube. aThese contacts make similar contacts on the detonator 
carrier when i t  i3 inserted in the booster tube.

( f )  A spindle which controls un internal, two-position rotary switch 
is mounted at e ither 90° or 135° from the detonator ca rr ie r .  A 
red arrow stamped on i t s  face to indicate the switch setting 
and the le t to rs  "A" and "E" are stamped on the part o f  the base 
plate udjoining. This switch is  in the c ircu it  o f  the SDM except 
in base plate Type E whore i t  is  in the c ircu it  o f  the "tombac" 
anti-sweep device. I f  the arrow points to "A" (painted white), 
the switch i 3 open and the SDM or "tombac" is  not in the c ircu it .  
I f  the arrow points to "E" (painted red ), the SDM or "tonuac" is  
in the c ir c u it  and both should operate as designed.

(g )  A soluble plug holder may be found alongside the mooring spindle, 
secured by a strongback. A black, p last ic  d isc, about 1/2" in 
diameter, is  f i t t e d  in the strongback. Withdrawal o f  the mooring 
spindle upon dissolution o f  the soluble plug pushes this di30 out 
o f  the strongback. Note that the presence or absence o f this 
disc provides a pos it ive  means o f determining whether or not the 
mine has evor armed.

(h) In 3ome cases, the fo llowing additional base plate f i t t in g s  may 
bo found:

(1) A gland for  connecting a lower antenna or "tombac" anti- 
sweep device.

(2) A s lo tted  screw plug for  upplying a c ircu it  tester .

(1 ) See Table No. 2 fo r  further base plate de ta ils  and dimensions.

4. The following procedure should be employed to remove detonators and
boosters from nines which take base plates o f the type described above:

(a ) Unscrew the set screw In the center o f the detonator currier 
strongback until the seal is  broken und the detonator carr ier  
starts to withdraw.

(b) Pull out the "U" pin.

(c )  Remove the 36t screw and swing the strongback clear.

5
CONFIDENTIAL



GERMAN CONTACT MINKS

Pig. 2 - Base Plate Type D

P ig . 3 -  Base Plate Type E

Inspection

Soluble Plug Housing

Pig. 1 -  Base Plate Type C

Jock

Detonator 
strong Bock

Detonator
Corner

Mooring Spindle
/

Mooring
Spindle

AE Switch

Screw
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GERMAN C011TACT MINUS

(Introduction, Cont'd.)

(d )  Hcnove the detonator currier.

( e )  Press in the two spring-loaded contacts and remove the booster.
I f  such a procedure is impractical, remove the base plate and 
then remove the booster.

5. The following general precautions should be observed when dealing with 
a l l  German contact nines:

(a )  Do not bend or damage the horns.

(b ) Keep c lea r  o f  a l l  antennae, snag lines or "tombac" anti-sweep de­
vices which may be f i t t e d .

(c )  Do not move or ,1ar the nine except from a safe distance.

(d ) Keep cleur o f  a l l  flooder plates until the position o f  the moor­
ing spindle has been determined. A l l  f looder devices are render­
ed inoperative upon retraction o f  the mooring spindle.

( e )  Check the mooring spindle and "A-E" switch. Do not attempt RMS 
except in extreme emergency:

(1) I f  the mooring spindle is withdrawn and a safety pin cannot 
be inserted in the hole provided.

(2) I f  the "A-E" switch is  set on "K".

Contact Contoct

Fig . U - Electrochemical SDM ("eighth horn")
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GERMAN CONTACT MINES

F ig .  5 - Base Piute TypeC, Sectional View

Booster Release Lever

Arming Switch 
Contacts

Detonator 
AE Switch 
Detonator SefScrew
Cobh for Anti-Sweep 

Switch ----------

Bose Plate 

AE Switch Geors 

Mooring Spindle Housing

Mooring Spindle

F i g .  7 -  Base P la t e  Type E , S e c t io n a l  V iew
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F ig .  8 -  Base P la te  Type C, Top View

Fig . 9 - Base Piute Type D, Top View

F ig .  10 -  Base P l a t e  Type E , Top  V iew
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GERMAN CONTACT MINES

Mine Type GJ1 (GJ2 and GJ3)

General

1. Moored or ground, contact, chemical horn nine, la id  by surfuce cra ft .

2. German designation unknown.

3. Defensive mine for use In shallow water. May ulso be used as an unti- 
vehlcular land mine on beaches or as u demolition churge. '.Then U 3 e d  
as a land nino, i t  Is buried in the sand in u manner similar to the 
Types JE and JG nines.

Description

1. Cuse

E l l ip t ic a l  

Bluck 

Steel

15”

25 lbs . approx.

65 lbs . approx.

One, on top center o f  case, 
secured by keep ring.

In center o f  lower hemisphere.

Tour, staggered uround upper 
hemisphere; three blank, 
fourth contains "A-E switch.

Two, 180° apart on upper 
hemisphere.

3. Mine Type GJ*' d i f fe rs  from Mine Type GJ* as follows:

(a) I t  Is f i t te d  with two horns on I ts  upper hcnlsphcre, 180° apart, 
90° fron pad eyes. Ho horn is  f i t t e d  to the top center o f the 
case.

(b) I t  has not been found f i t te d  with an "A-E" switch.

U. Mine Type GJ3 d i f fe rs  from Mine Type GJ1 as fo llows:

(a ) I t  is  f i t t e d  with neither "A-E" switch nor horns and is  believed 
to be used as a demolition chargo, possibly in conjunction with a 
delay clock.

(b) I t  has a booster tube to take standard diameter detonator and 
booster.

Operation

1. Because no complete nines o f  this type have been recovered, information 
is  not availab le as to the manner o f  depth-taking and mooring, the 
function o f  the "A-E" switch, or the method o f  housing the detonator.

2. Standard chemical horn f i r in g .

3. No self-disarming devices are f i t t e d .

Shape

Color

Materiul

Diameter

Charge

Total weight in a ir  

2. Hxternul f i t t in g s  

Hern

Base plate 

Pockets

L i f t in g  eyes

Precautions

1. Due to the lack of information regarding this mine and the poss ib il ity  
o f i t s  being used as a delayed action demolition charge, no attempt 
should be made to render i t  safe except in extreme emergency.

RMS (tentat ive )

1. G.T1

(a) Remove the chemical horn keep ring.
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Pocket (4)

L iftin g  Eye (2)

Horn

F ig .  12 -  K in e  Type GJ1
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G2RMAN CONTACT MINSS

(Mine Type GJ1 (GJ2 and Gj3), Cont'd.)

(b) Remove the horn assembly; cut and tape each lead separately.

(c ) Remove the detonator.

(d) Remove the booster.

(e ) Dispose o f  detonator, booster and charge.

GJ2

(a ) Remove the cover plate.

(b) Cut and tape separately a l l  leads to the detonator and horns.

(c ) Remove the detonator.

(d) Remove the booster.

(a ) Dispose o f  detonator, booster and charge.

GJ 3

(a ) Hone Know.

H o r n  B a t t e r y

L i f t i n g  E y e  ( 2 ) H o rn  B o s s  ( 2 )

F ig .  13 -  V.lne Type GJ2
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=Sg)Q=-------Q >------

CHEMICAL HORN

DETONATOR LEAD 
CONDUIT

SOLUBLE PLUG 
AND 

ARMING SWITCH

CHARGE CASE' 

LIFTING EVE

DETONATOR 
CARRIER

RUBBER
FLOATS

F ig .  14 -  M ine Type GK, E le v a t io n
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GERMAN CONTACT MINES

Mine Typo GX

General

1. Ground, contact, chemical horn nine, la id  by surface c ra f t .  Usually 
f i t t e d  with snag line.

2. German designation, "KMA".

3. Antl-inva3ion mine, ror use in maximum depth of water or 30 f t .  against 
landing cra ft.

Description

1. Base

Shape

Color

Material

Length

Width

Height
Base
Overall

Charge

Tota l weight in a ir

2. External f i t t in g s

Horn

Charge container

Detonator and booster 
housing

Detonator lead conduit

Swivel lever  arm ( fo r  u3e 
with snag l in e )

L i f t in g  eyes

Rectangular, recessed con­
crete block, f i t ted  with 
steel tripod 5*6" high on 
top.

White or gray {unpainted).

Concrete

47"

47"

20" approx.
8 8 "

162 lbs . cast Hexanite. 

2090 lbs . approx.

One, on top o f  tripod.

16 1/2" x 15 3/4" x 10 3/4", 
mounted In base. F itted with 
cover, secured by two studs.

P last ic  framework 6i "  long, 
274 diara., on cover o f charge 
container. Contains opening 
Inside for  detonutor leads.

Extends from horn battery to 
detonator and booster hous­
ing; married to forward leg  
o f tripod.

Mounted on horn.

Three; one forwurd on base 
below forward leg  of tripod; 
two a f t  on base.

Soluble plug gear On top o f  detonator and
and arming switch booster housing.

Operation

1. Dissolution o f  the soluble plug permits the spring-loaded arming 
switch to close and arm the mine.

2. Standard chemical horn f i r in g ,  either by direct contact or by tension 
on the snag l in e .

3. No self-disarming devices are f i t t e d .

Precautions

1. Do not remove the chemical horn underwater before breaking the arming 
switch.
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Fig . 15 - Mine Type GK



GERMAN CONTACT MIN2S

(Vine Type OK, Cont'd. ) 

Ri!3

1. Remove the Knurled nut Inside the soluble plug cage.

2. Screw special RMS tool ( F l a .16 ) onto threudod spindle and 3crew a l l  
the way home, tnus withdrawing the spindle gently and breaking the 
arming switch.

3. I f  the mine Is underwater, raise i t  to the surface and dispose o f det­
onator, booster und charge.

PIN £  DIA 
2 " LONG

F i g .  16 -  RMS T o o l  f o r  M ine Type GK
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Fig. 1? - Mine Type GL, Sectional View

F ig .  18 -  M ine Type GL, Bottom
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Mine Type OL

General

1. D r ift ing , contuct antenna-switch nine, la id  manually.

2. German designation, "X. Tr. Mi. h i" .

3. Offensive nine, for  use in rivers and harbors against bridges, dams, 
docks etc. Normal depth o f  case when d r i f t in g  is one foot.

Description

1. Case

Shape Oval, with L?5 sk irt uround 
base. Antenna protrudes 
from top center o f  case.

Color Dark green

Material Steel

Diumeter 15"

Length
Overall (includes antenna) 6 '9"

18" \

25 lbs. cast TOT. 

76 lbs.

5'3" long, brass, f i t t e d  to 
top o f  cuse. Consists of 
f iv e  te lescop ic, spring- 
loaded sections. F itted with 
four snag wires at top.

2 1/8" dium., 2 3/h" from 
center o f  bottom o f  mine.

Screwed into base, 2 1/8" 
diem., 3 1/2" from center.

7?«* diam., recessed into top 
center o f case prior to lay­
ing. Free to r ise  and f a l i  
on lower section o f  antenna 
a fter  mine is armed.

In base o f  antenna housing.

Operation

Cuse

Churge

Total weight in uir 

2. External f i t t in g s  

Antenna

Detonator oover bung 

F i l l in g  plug 

'.Vood f loat

Soluble plug f i t t in g

1. A safety pin is  withdrawn from the base o f the antenna prior to 
launching. .Vhen the mine is  launched, dissolution o f  the soluble plug 
allows the lower section o f  the antenna to be forced downward, releus­
ing looking ba lls  and the antenna retaining cap, and ullowing the an­
tenna to extend to i t s  f u l l  length. The wooden f lo a t  takes position 
depending on the buoyancy o f the mine which is  then fu l ly  armed.

2. Mine f ires  when the antenna is  bent in any d irect ion  against i t s  in­
ternal contact ring. A se lf-destroying clock with a maximum period of 
s ix  hours may be f i t te d .

3. No self-disarming devices ure f i t t e d .

Precautions

1. Never attempt RMS by disassembly.

2. Do not approach the mine unless absolutely necessary because the clock 
may f i r e  the charge at any tine.

3. Although no RMS procedure can be recommended, the fo llowing counter­
measures are suggested:

(a ) I f  found f lo a t in g ,  sink or explode by gunfire.
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Fig . 19 -  Mine Typo GL. Antenna Housing and 
Release Gear, Sectional View
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(Mine Type GL, Cont 'd .)

(b ) I f  found beached, haul a charge into position from a sufe d is­
tance with a l l  personnel taKing cover and countermine.

RMS

1. No RMS procedure has been developed.

Antenna Retaining 
Cover

Wood Float

F ig .  20 -  M ine Type GL
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F i g .  22 -  M ine Type G L -P , E le v a t io n  V iew
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General

Mine Type GL-P

1. Sume as Mine Type GL except that 

Descrlptlon

1. Case

Shupe

Color

Material

Diameter

Length

Charge

Total weight In uir

2. External f i t t in g s

Antenna

Firing mechanism 
cover plate

the Gorman designation is  not known.

Cylindrica l with antenna 
protruding from top center 
o f case.

Green or brown

Wood

17 3/l "

6 1/;."

U‘, lbs . TNT witn Tetryl 
booster.

bo lb s .

.* 1/2 f t .  long, bumboo or hu- 
zelwood, f i t te d  to top of 
metal f i r in g  stem on- top cen­
ter  o f  case.

Threaded into well on top 
center o f charge container.

Wood f loa t

L i ft in g  handles

Secured to f i r in g  stem, f i t ­
ted with six wooden contact 
arms, each 1 j ” long.

Two, 180° apurt, on top edge 
o f case.

Operation

1. Mine is armed by a ten-minute aiming clock in the f i r in g  mechanism.

2. Mine f i r e s  by percussion upon impuct. The urmlng clock is believed 
to be f i t te d  with a se lf-destroy ing feutur which w ill  explode the 
charge a f te r  a maximum delay period o f  3ix hours.

3. No self-disarming devices are f i t te d .  

Precautions and HMS

1. Sane as Mine Type GL.
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Horn* (4)

Horn Release 
Rod Extension

Cover Plot*

Le Clone he Cell

. Detonator Q 
Booster Assembly

Anchor Securing rmuv
Flonge "

Filling Hole 
Cover

Release Rod Lever

Anchor Securing 
Boss

Base Plate 

Mooring Levers (2)

Mooring Shackle

Horn Release 
Rod

■Horn Release Disc 

■Set Screws (4)

Arming Switch 
Contacts (2)

Dessicators (2)

Booster Tube 
Cover Plate

F ig .  23 -  M ine Type GM, S e c t io n a l  V iew
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Mine Type G?!

General

1. Moored, contact, Le Clauche c e i l  horn lalnu, la id  oy u lrcruft or sur­
face craft.

2. German designation, •’BMC” .

) .  Offensive or defensive nine, Tor use in maximum depth o f water o f  <.50 
f t .  against surface cru ft .

Description

1. Case

Shupe

Color

Material

Diameter

Length

Churge

Total weight in air

2. External f i t t in g s  

Horn3

Cover plate 

3ase plate

Horn release alsc 

Booster cover plate

F i l l in g  hole cover

Operation

Two hemispheres, joined by 
a 22" cy lindrica l mid- 
section.

Dark gray

Steel

20"

<*L"

120 lbs . cast Hexanita 

380 lbs.

Four, equally spaced around 
upper hemisphere, 11" from 
center.

8" dium., in center o f upper 
hemisphere, flu3h type, se­
cured by eight bolts.

11" dium., in center of low­
er hemisphere, flush type, 
secured by 16 bolts. Fitted 
with mooring lever and anchor 
securing boss.

2 )/U" diura., 1 3/8" above 
center o f  cover plate.

Oval-shaped, on cy lindrica l 
mid-section, 2 1/4 " from an­
chor securing flanges, se­
cured by set screw.

4 1/4" dian., on lower hem­
isphere, i0  1/2" from center, 
secured by four bolts.

1. Mine takes deptn by ny-trostut. • Mooring tension pull3 out the mooring 
spinale against spring tension on the lns iie  o f  the base plate. With­
drawal o f the mooring spindle forces u catch upward, tnoreoy actuating 
a horn release rod which extends through the xongitudinal axis o f tho 
case to the cover plate. Movement o f thi3 rod forces the uorn release 
disc upward, allowing tno horns to snap out ana lock in tne "out" posi­
t ion , und closes the arming switch on tho wiring panel. The mine is 
now armed.

2. When a horn is  bent, u brass tube at tne base o f  the horn breaks, 
allowing sea water to enter a Le Clanche c e l l  under the norn, energiz­
ing i t  und producing a current su ff ic ien t  to f i r e  the detonator.

3. The only self-disarming device is the urming switch which is  designed 
to disarm the nine by opening the f i r in g  c ircu it  upon releuse o f moor­
ing tension.
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Horn Release 
Disc

Base

Mooring

Booster Tube 
Cover Plate

Securing 
Flange

Mooring Eye

r i g .  2 U  -  l i in e  Type GK
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(tine Type GM Cont’ d . )  

Precautions

GSRliAlJ CONTACT KDJaS

1. Note that the detonator and booster are permanently murried anl tout 
the horns are or u particularly sensit ive  type.

2. The fact that the mooring spindle has retracted is  not a positive in­
dication that the f i r in g  c ircu it is open because o f the poss ib i l i ty  of 
malfunction o f  the horn release rod assembly.

RMS

1. Remove the booster tube cover plate and the detonator cover Keep ring 
beneath.

2. Remove the detonator cover and bakellte spacer.

3. Cut and tupe each detonator lead separately.

U. Remove the detonator and booster.

5. Remove the cover plate and cut una tape sepurately each lead to the 
arming switch.

6. Dispose o f detonator, booster and charge.

Fig. 25 - Mine Type CM, Floating
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F ig .  26 -  M ine Type GQ, E le v a t io n
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Mine Type

G en era l

1. Moored, contact, chemicul horn mine, luid by surfuce cra ft .

2. German designation, "PMC."

>• Offensive mine, for use in maximum depth of water o f  i»70 f t .  against 
surface c ra f t .

Description

1. Case

Shape Spherical

Color Black

Material Steel

Diameter 29'.'25

Charge 88 lbs. b lock-fitted  
Hexanlte.

Totul weight in a ir 350 lbs. approx.

2. External f i t t in g s

Horns Five; one, in center o f upper 
hemisphere; four, equally spaced 
around upper hemisphere.

Base plate Type D (modified). Seo Pur. ^1 
below.

Anchor securing lugs Three; one on upper hemisphere, 
two on lower hemisphere.

L i f t in g  eye On upper hemisphere

Operetl on

1. Mine takes depth by plummet. Mooring tension pulls out the mooring 
spindle, closing the mooring safety switch und the "A-2" switch, t r ip ­
ping the booster release lever and the mine is armed. The "A-2" switch 
in this case serves only to open or close a switch in the horn c ircu it .

2. Standard chemical horn f i r in g .

3. The only self-disarming device is the mooring safety switch which is 
designed to disarm the nine by opening the f i r in g  c ircu it  upon release 
o f  mooring tension.

Precautions

1. See Introduction.

RMS

1. Remove the detonator and booster (see Introduction).

2. Remove the base plate; cut and tape each lead separately.

3. Dispose o f  detonator, booster and charge.
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GEHMAN CONTACT MINES

Explosive Flooder

Chemical Horn (5)

Hydrostatic Switch (2)

Switch Horn (3)

\

Booster Release Lever

Charge

Arm ing Switch 
Contacts

Detonotor 
A E  Switch _  
Detonator SeTScrew

Coble for Anti-Sweep 
Switch

Bose Plate 

AE  Switch Gears 

Mooring Spindle Housing

Mooring Spindle

Pig. 27 - Mine Type GR, Sectional View

P ig .  28 -  M ine Type GR, F lo a t in g
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GERMAN CONTACT MINUS

Mine Type GR

1. Moored, contact, chemical and switch horn mine, la id  by surface cra ft .  
Uuy be f i t t e d  with snag l in e .

2. German designation, "UMB".

3. Offensive or defensive mine, for  use in maximum aeptn o f  water o f 500 
f t .  against surface cru ft .  Maximum depth o f cu3e when moored is 110 
f t .

G en era l

Description

1. Case

Shape

Color

Material

Diameter

Charge

Total weight in a ir  

2. External f i t t in g s  

Horns

Base plate

Hydrostatic switch covers

Explosive flooder cover 

Securing lugs

Snag l ino  (optional)

Spherical

Black

Steel

33?5

90 lbs. b lock-fitted  
Hexanite.

i»2U los .

Eight: one, chemical, in 
center o f upper hemisphere; 
four, chemical, equally 
spaced around upper hemi­
sphere, i'/M from center; 
three, switch, equally spac­
ed around lower nemlspnere, 
17" rrom center.

Stundurd type E.

Two; 6?5 diarn.; one, 775 
from center o f upper hemi­
sphere; one, 17" from cen­
ter  o f  lower hemisphere.

675 dium., 23" from center 
o f  upper hemisphere.

Three; one, 20" from conter 
o f  upper hemisphore; two,
20° apart 12" from center o f 
lower hemisphere.

79 f t .  long, secured to cen­
ter  o f  three f t .  length o f 
wire connecting two switch 
horns, when thu mine is so 
rigged, the chemical born 
d ir e c t ly  above is clunked 
o f f .

3. (a) The hydrostutlc scuttling switch on the upper hemisphere is an
anti-shallow-plant hydrostut which controls u double-pole switch, 
normally made to one o f  i t s  contacts. The hydrostat nay be set 
to any one o f four depths; 0, 5, 10 or 15 meters. I f ,  upon laying, 
the oino moors ut a depth shallower than that sot on the hydrostut, 
the explosive flooder w i l l  f i r e  upon closure o f the mooring safety 
switch. I f  the nine moors co rrect ly , ( i . e .  at a depth greater 
than thut set on the hydrostut) the switch changes over to the 
other contact, permanently brooking the flooder c ircu it .

(b) The hydrostutlc arming switch on the lower hemisphere is designed 
to open or close the f i r in g  c ircu it  when the mine r ises above or 
desoends below a depth o f  s ix  fe e t ,  a g ly c e r in e - f i l le d  dusnpot 
delays the action o f  the switch for a period o f 20 seconds. A 
screw plug, f i t t e d  to the center o f  the switch cover, 13 painted 
white when the switch is ri$ged to operate as described above. I f  
the plug is painted rtd, however, i t  Indicates that the switch has
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Hydrostatic Arming 
Switch

Securing 
Lug (3)

Detonator
Strongback

Mooring Spindle

Switch Horn (3)

Chemical Horn (5)

Lifting Eye (2)

Ftooder Cover

Cable for Anti-Sweep 
Switch

AE Switch

Fig. 29 - Mine Type GR

CbomJcol Horn (5)

F ig .  30 -  M ine Type GR
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GERMAN CONTACT MINES

(Mlno Type OR, Cont'd.)

been closed during assembly, being held In that position by a 
special extension arm added to the screw plug. In th is case, the 
switch w i l l  not open under uny circumstances.

Operation

1. Mine takes depth by plummet. The hydrostatic switch closes in six 
fe e t  o f water ( i f  red screw plug is f i t t e d ,  switch is permanently 
closed) and, i f  the mine moors at a depth greater than that set on the 
anti-shallow-plant hydrostatic switch, the f looder c ircu it  is  broken
( see Par. 3 (u ) above). Dissolution o f  a soluble plug allows mooring 
tension to pull out the mooring spindle, closing the mooring safety 
switch, and tripping the booster release lever and the mine is armed.
A spring-loaded detent is  usually f i t t e d  to lock the mooring spindle 
out.

2. Standard chemical or switch horn f i r in g .  An additional f i r in g  method 
may be incorporated by f i t t in g  a "tombac" anti-sweep tubing to the 
mooring cable. Upward movement o f th is tubing along the mooring 
oable, such as might be caused by a sweep wire contacting i t ,  w i l l  
close a switch on the tubing ana f i r e  the muJn cnarge. Mines f i t ­
ted with snag lines w i l l  not normally be f i t t e d  with the "tombac" 
anti-sweep devloe nor the locking detent on the mooring spindle.

3. The mooring sa fety  switch is  designed to disurm the mine by opening 
the f i r in g  c ircu it  upon release o f  mooring tension exoept when the de­
tent is f i t t e d  (see Par. 1 above). The hydrostatic arming switch is 
a lso designed to break the f i r in g  c ircu it  i f  f i t t e d  with a white screw 
plug (see Par. 3 ( d) o f  Description) .

Precautions

1. I f  any horn is  bent or damaged, and i f  the screw plug in the hydro- 
s ta t io  arming switch is  painted red, do not attempt RMS excopt in ex­
treme emergency.

RMS

1. Remove the detonator and booster (see Introduction).

2. Remove the base p late; cut and tape each lead separately.

3. Remove the flooder plute and charge ( i f  f i t t e d ) .

4. Dispose o f a l l  explosive elements.

F i g .  31 -  M ine Type GR, H y d r o s ta t ic  Arm ing S w itc h ,  S e c t io n a l  V iew
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Chemical Horn (5)

Mooring Pulley 
Q Come-along

Arming Switch 9t 
Booster Release

White Metal 
Mooring Switch

Mooring Bracket

Depth-Taking 
Hydrosfat

Detonator Carrier 
Mounting

F ig .  32 -  M ine Type GU,
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GERMAN CONTACT MINES

Mine Type CU

1. Moored, contact, chomlcul horn nine, la id  by surface cra ft  or sub- 
marlnes.

2. German designation, "EMA".

3. Offensive or defensive mine.

G en era l

Description 

1. Case

Shape

Color

Material

Diameter

Length

Charge

Total weight In a ir

2. Sxtornal f i t t in g s  

Horns

Arming switch and 
booster release

Detonator carr ier  
mounting

Mooring bracket and white 
metal mooring switch

Mooring pulley and "come- 
ulong"

Depth tuklng hydrostat

Two hemispheres, Joined by 
a 12" cy l indr ica l raid- 
section.

Black

Steel

34"

46"

360 lbs . b lock-f itted  
Hezonite.

870 lbs . approx.

F ive ; one in center o f  upper 
hemisphere; four, equally 
spuced around upper hemi­
sphere .

On mid-section, secured by 
keep ring.

In bottom center o f  case.

Bolted to two lugs on lower 
hemisphere.

Attuched to extension of 
mooring bracket.

Bolted to extension on moor­
ing bracket..

3. Two pair o f  e le c t r ica l  leads extend from the white metal mooring switch, 
one set to the detonator carr ier , tne other to the arming switch.

Operation

1. Mine takes depth by hydro3tut. Separation o f  the anchor and case with­
draws a safety pin from tho arming switch and booster release, making 
the c ircu it  from the horn butteries to the detonator and allowing the 
booster to drop over the detonator. Mooring tension extends the spin­
dle of the white metal mooring switch, arming the c ircu it  o f the In­
ternal horn to arm the mine.

2. Standard chemlcul horn f i r in g .

3. Early models o f this mine were f i t t e d  with the same type o f  s e l f -  
disarming device used by tho Mine Type JA. (See Part VI, Chapter I . )  
However, the white metal mooring switch has been addod to la te r  models 
and Is designod to shatter an internal horn and f i r e  the mine upon re­
lease o f  mooring tension. I t  is possible that the "coae-along" safety 
device might be f i t te d  In conjunction with the whito metal mooring 
switch to disarm the mine i f  the mooring switch fa i led  to operate as 
designed, but no mines, so rigged, have boon recovered.

Precautions

1. Never move the mine un ti l  the leads from the white metal mooring switch 
have been cut and taped.
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GERMAN CONTACT M IN iS

(Kino Type GU, Cont'd .)

2. Bear In mind thut the white metal mooring switch is  designed to f i r e  
the mine charge upon release o f mooring tension. Therefore, any mine 
o f  this type found f lo a t in g  or beached should have fired  and may f i r e  
at any tlme.

RMS

1. Cut and tape separately each lead from the white metal switch to the 
detonator carr ier .

2. Cut and tape separately each lead from the white metal switch to the 
arming switch.

3. Remove the detonator.

U. Remove the arming switch Keep ring and the arming switch.

5. Unscrew the Knurled cap from the top o f  the booster tube.

6. Unscrew the booster release mechanism wing nut, press bucK the catch, 
and remove the booster from the base o f the mine.

7. Dispose o f  detonator, booster and charge.

Fig* 33a -  Mine Type GU, Floating
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Locking
Hydrostatic Arming Switch

Chemical Horn (5)
L ifting  Eyei

Detonator

•Booster

Charge

Mooring Eye

Fig. 3U -  Mine Type GW, Sectional View

F ig .  35 -  M ine Type GW, H y d r o s ta t ic  A rm in g S w itch
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GERMAN CONTACT MINES

Mine Type GW

1. Moored, contact, chemical horn mine, la id  by surface cruft.

2. German designation unknown.

3. Defensive mine, for  use in maximum depth o f  water o f  300 f t .  against 
surface cru ft.

G en era l

Description

1. Case

Shape

Color

Material

Diamoter

Charge

Total weight in a ir

2. External f i t t in g s

Horns

Hydrostatic switch

L i f t in g  eyes 

Mooring eye

Spherical 

Dark gray 

Steel 

34"

150 lbs . cast TOT or 
Hexanite.

375 lbs . approx.

Five, equally spaced around 
upper hemisphere, 15*1 from 
center.

7?5 diam., in pockot in cen­
ter  o f  upper hemisphere, se­
cured by locking ring with 
four set screws.

Two, 180° apart, 19" from 
center o f upper hemisphere. 
P itted with l i f t i n g  rings.

In center o f  lower hemi­
sphere.

Operation

1. Mine takes depth by plummet. Dissolution o f  a soluble plug allows 
water pressure to depress the spindle o f  the hydrostatio switch, d o s ­
ing the f i r in g  c ircu it  and the mine Is armed.

2. Standard chemical horn f i r in g .

3. The only self-disarming device is the hydrostatic switch which is de­
signed to disarm the mine by opening the f i r in g  c ircu it  upon releuse 
o f  hydrostatic pressure.

Precautions

1. Note that the detonator and booster are permanently married.

RMS

1. Loosen the four set sorews in the hydrostutio switch locking ring.

2. Break the bayonet Joint and remove the locking ring.

3. Remove the hydrostatic switch; out and tape a l l  leads separately.

4. Remove the detonutor and booster.

5. Dispose o f detonutor, booster and charge.
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Hydrostatic Switch Pocket

Lifting Eye (2)

Fig. 36 -  Mine Typo GW

F ig .  37 -  M ine Type GW, F lo a t in g
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GERMAN CONTACT MIKES

Mine Typo GX (GX* GV)

1. Moored, contact, chemical horn mine, la id  by surface c ra ft .

2. German designation, "JMD",

3. Offensive or defensive mine, for  use in maximum depth o f  water of 
1700 f t .

Genertil

Description

1. Case

Spherical 

Black

Shape

Color

Materiul Steel

Diameter UO"

Charge 330 lb s .  b lock-fitted
Hexanlte.

Total weight in a ir

2. External f i t t in g s  

Horns

Cover plate

775 lbs . approx.

F ive ; one in oenter o f  cover 
p late; four equally spaced 
around upper hemisphere, 20" 
from center.

775 diam., in center o f  upper 
hemisphere, flush type, se­
cured by 10 bolts .

Standard Type C.

Two, 1675 aport, 2275 from 
center o f upper hemisphere.

Five; one 2275 from center 
o f  upper hemisphere- one 
31" from center o f  lower 
hemisphere; three, staggered, 
12" fron center o f lower 
hemisphere.

3. Mine Type GX’  d i f fe rs  from Mine Type GX as fo llows:

(a) I t  is  f i t t e d  with an additional small cover plute, 6’.'5 diam.,
equidistant from the l i f t i n g  eyes and 25" from the oenter o f  the 
upper hemisphere. Under th is plate is  a threaded boss which nay 
take an explosive rlooder. When the flooder is f i t t e d ,  the horn 
on the cover plate is  blanked o f f  with a smull plate, beneath 
which is  an 80-day clock.

U. Mine Type GV d i f fe rs  from Mine Type GX* as fo llows:

(a) I ts  Gorman designation is ,  " 3 0  mlt antennenzundung".

(b) I t  is  f i t te d  with an upper antenna.

(c ) No horn is f i t t e d  to i ts  cover plate. An eleotrode plate mounted 
on a p lastic cover plate replaces the cover pluto f i t t e d  to Mine 
Type GX*. The p last ic  cover plate is secured to the case by 10 
bo lts . An upper antenna connector is f i t t e d  to the plastic cover 
p late, 1/2" from the oenter. The 80-day clock and flooder may be 
f i t t e d  as in Mine Type GX*.

Base plate 

L i f t in g  eyes

Scouring lugs

Operation

1. Mine takes depth by plummet. Mooring tension pulls out the mooring 
spindle, which closes the mooring safety switch, tr ips the booster re­
lease lever  and arms the mine.

2. Standard chemical horn f i r in g .

- U - CONFIDENTIAL



GERMAN CONTACT MINES

P ig .  38 - Mine Type GV, Sectional View
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GERMAN COOT ACT MINES

(Mine Type GX (GX* GV), Cont'd.)

3. The only self-disarming device is the mooring surety switch which is 
designed to disarm the nine by opening the f i r in g  c ircu it  upon re- 
leuse or mooring tension. I f  the "A-E” switch is  set to "B", however, 
the mine should f i r e  upon release o f mooring tension.

Precautions

1. See Introduction.

RMS

1. Remove tho detonator and booster (see Introduction).

2. Remove the base plate; cut and tape euch lead separately.

3. Runovo the flooder plate and charge ( i f  f i t t e d ) .

U. Remove the cover plate and the 80-day clock ( i f  f i t t e d ) .

5. Dispose o f  a l l  explosive elements.

Plate

Electrode Plate

Securing Lug (5) L iftin g  Eye 
( 2)

Mooring Buffer

Horn (4) Explosive Flooder 
Cover Plate

F ig .  39 -  M ine Type GV
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Fig. 40 - Mine Type OX*

F ig .  41 -  M ine Type OX*, F lo a t in g
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Fig . U2 -  Mine Type GX,

F ig .  1.3 -  M ine Type GY, F lo a t in g
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Chemical Horn (7)

Explosive 
/  Flooder
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SwitchCharge

Release Lever

Detonator

Detonator Set Screw

Mooring Spindle Housing

Mooring Spindle

Fig. LL - Mine Type GY*, Sectional View
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GERMAN CONTACT MINES

Ming Type GY (GY*) (OV*)

General

1. Moored, contact, chemical horn mine, laid by surface cra ft .

2. German designation, "EMC".

3. Offensive or defensive mine, for  use in maximum depth o f  wuter o f  
1700 f t .  Maximum depth o f  case when moored is  100 f t .

Description

1. Case

Shape

Color

Material

Dianeter

Length

Charge

Total weight in air

2. External f i t t in g s

Korns

Cover plate

Base plute 

L i f t in g  eyes

Two hemispheres, Joined by a 
2" cy l indr ica l mid-section.

Bluck

Steel

i»6"

48V5

660 lb3. b lock-fitted 
Hexanite.

1390 lbs.

Seven: one in center o f 
cover plnte; four equally 
spaced around upper hemi­
sphere, 22" from center; 
two, on brackets, 39" upurt, 
17" from center o f  lower 
hemisphere.

7 1/2” diam., in center o f 
upper hemisphere, flush type, 
secured by 10 bolts.

Standard type C.

Two, 19" apart, 22" from 
oenter o f  upper hemisphere.

3. This mine has been found rigged ua follows:

(a ) A l l  lower horns blanked o f f .

(b) The horn on the cover plate replaced by a plate f i t t e d  with on 
eye to which wus attached a 10 f t .  wire pendant and an e l l ip t i c a l  
f loa t .

(c )  The spring omitted from the buse plate resulting in permanent 
closure o f  the mooring safety switch upon planting.

(d) Concrete ballast poured around the charge case to reduce the 
buoyancy.

(e )  A n e ta l , ring-shuped weight, weighing 236 lb s . ,  secured to the 
mooring cable.

( f ) An R.A.M. clock f i t t e d  inside the base plate, the clock being 
started by turning the "A-3" switch to  "E".

(g )  A "tombac" anti-sweep device f i t t e d  to the mooring cable (see 
Mine Type GH).

U. Mine Type GY* d i f fe rs  rrora Mine Type GY as fo llows:

(a ) I t  is  f i t t e d  with an additional small cover plate, 6?5 diam.,
equidistant from the l i f t in g  eyes and 28" from the center o f the 
upper hemisphere. Under th is plate is  a threaded boss which may 
be f i t t e d  with an explosive flooder.
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Plate 

Mooring Spindle

Chemical Horn (7 )

Plate

Lifting Eye (2)

Explosive 
Flooder Cover 
Plate

Lifting Eye

Fig. 1*5 - Mine Type GY*
Upper Antenna Connector

—-Electrode Plate

Explosive 
Flooder 
Cover Plate

^Bose Plate 

Mooring Spindle

Fig. Lb - Mine Type GV*
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GERMAN CONTACT MINES

(Mine Type GY (GY*) (GV*), Coat'd .)

5. Mine Type GV* d i f fe rs  from Mine Type GY* In thut I t  is  f i t t e d  with
the antenna attachments used with Mine Type GV. Its  German designation 
I s , ’’EMC mit antennenzundung".

Operation

1. Mine tukes depth oy plummet. Mooring tension pulls out the mooring 
spindle, c losing the mooring safoty switch, tripping the booster re­
lease lever  and the mine Is armed.

2. Standard chemical horn f i r in g .

3* The only self-disarming device Is the mooring safoty switch wnlch Is 
designed to  disarm the mine by opening the f i r in g  c ircu it  upon release 
o f  mooring tension. I f  the "A-E" switch is  set on •’E", however, the 
mine should f i r e  upon release o f  mooring tension.

Precautions

1. I f  the mine 13 rigged as in Par. #3 o f Description above, I t  w i l l
never disarm and is therefore especia lly  dangerous i f  found float ing  
or In the surf.

RMS

1. Same as Mine Type GX.

P ig .  47 -  M ine Type GY, P lo a t ln g
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Fig . US - Mine Type 02, Sectional View
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GERMAN COOT ACT MINES

Mine Typo GZ

General

1. Moored, contact, chemical and switch horn mine, la id  by surface cra ft .

2. German designation, "UMA".

3. Defensive mine, for use in muxiraum depth o f  water of 350 f t .

Description

1. Case

Shape

Color

Material

Diameter

Charge

Total weight in a ir

2. External f i t t in g s

Horns

Base plate 

L i f t in g  eye

L i f t in g  lug

3. This nine has been found rigged as

Spherical

Black

Steel

32"

66 lba. b lock-fitted 
HexanKe.

350 lbs . approx.

Eight: one chemical, in 
center o f upper hemisphere; 
four, chemical, equally 
sp’uced around upper hemi­
sphere, 15 1/2" from center; 
three, switch, equally spac­
ed around lower hemisphere, 
17" from oenter.

Standard Type D.

One, 19" from center o f upper 
hemisphere.

One, 180° from l i f t i n g  eye, 
19" from center o f  upper 
hemisphere.

follows:

(a ) The en tire  case surface camouflaged with green and white paint.

(b) A l l  switch horns blanked o f f  and the "A-K" switch and switch 
horn battery omitted.

(c ) A metal, ring-shuped weight, weighing 194 lb s . ,  seoured to the 
mooring cable which nay prevent the mooring spindle from retract­
ing upon release o f  mooring tension.

Operation

1. Mine takea depth by plummet. Mooring tension pulls out the mooring 
spindle, closing the mooring sa fety  switch, tripping the booster re­
lease lever  und the mine is  armed.

2. Standard chemical or switch horn f i r in g .

3. The only self-disarming device is  the mooring safety switch which is 
designed to disarm the mine by opening the f i r in g  c ircu it  upon re­
lease o f  mooring tension. I f  the "A-3" switch is  set on "E", however, 
the mine should f i r e  upon release o f  mooring tension.

Precautions

1. I f  the nine is  rigged as in Par. ,̂ 3 o f  Description above, i t  probubly 
w i l l  never disarm und is  therefore especia lly  dangerous i f  found f lo a t ­
ing or in the surf.

RMS

1. Remove the detonator and booster (see Introduction).

2. Remove the base plate; cut and tape each lead separately.

3. Dispose o f  deton-.tor, booster und charge.
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Chemical Horn (5)

Fig. 49 -  Mine Typo GZ

Horn Pocket

Fig. 50 -  Mine Typo GZ, Floating
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Type Length
(In )

Diameter
(In)

Location
Pocket

Dimensions Exploder 
Pocket

Exploder Used Material Torpedo Used 
With

Markings Provision Tor 
Securing 
iixploderDiameter

Depth
(In )

Inner
( in )

Outer
( in )

Ka 46 21 Nose 22 1/2 4 1/4 7 1/2 Pl-1
G7A-AZ
G7A-MZ

Steel T i ,  T2 Ka !* holding 
jcrew3

Kb 46 21 Nose 29 5 1/2 7 1/2 Pi-2, Pi-2c Bronze T3 Kb, 318 
or 3?

4 holding 
Borews

Kc 46 21 Nose 9 1/2 5 1/2 8 1/2 Pi-3 Steel Tl Kc, S1/S2 
or St

> acpew holes

Kcl U6 21 Nose 16 1/2 5 1/2 8 1/2 Pi-3 ft Tl Kcl, S2 ft

Kel 41 21 Top center 
l in e

13 3 1/2 Pi-Ac ft T5 Kel, S2 3 screw holes

Ke L l 21 Top center 
l ine

13 3 1/2 P1-4C ft T5 Ke, 31/S2 ft

F5b
(Shallow
Pocket)

49 18 Nose 7 1/4 4 6 F5S « F5b None rhrouds for 
,keep ring

F5b 
(Deep 
Pocket)

49 18 Hose 19 4 6 F5S (? ) Bronze F5b •• ft

GK2 U9 18 (1) Nose
(2 ) Top center 

l in e

(1 ) 7 ,
(2) 16 1/2

(1 ) 3 3/4
(2) 2 1/4

(1) 5 3/4
(2) 3 1/2

(1) PlA2a
(2 ) SIC 

Activator

Steel A ircra ft GK2 (1) Threads for 
keep ring

(2) Screw holes

Gk3 49 18 Nose 11 3 3/4 5 3/4 P l42s(e l) ft ft GK3 Threads for 
keep ring
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GERMAN TORPEDOES

Exploder
How
Fired

Warhead
Location

Arming
Range(m)

No. of 
Whiskers

Warhead 
Known 
Used In Remarks

Pl-1 Impact Nose 150 or 
300 A Ka

P l- lc ft ft »f None Ka

Pl-2 Impact
Magnetic

ft ft 4 Kb

P1-2C ft ft n None Kb

Pi-3 VI __ t? it A Kc

Pi-AC Inertia 
Magnet ic

Top Not
Known

None Ke
Kel

Pi42s Inertia Nose ft ft GK2

Pi42s(e l) Inertia
Magnetic

n It n GK3

7.5.S. Impact tt ft 4 "F5Bn

G7A-A2 •t 150 or
300

4 Ka Obsolete

G7A-MZ Impact
Magnotic

ft It 4 Ka Obsolote

Table 2 - German Torpedo Exploders
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GERMAN TORPEDOES

Introduction

1. The torpedoes o f  the German Navy and Luftwaffe are 21" (53.3 cm) and 
18" (A5 cm) in diameter respectively  and represent some o f the most 
advanced stages o f torpedo development now In service. A ll a irc ra f t-  
launched torpedoes are a ir-driven , while u ll the submurine-launched 
torpedoes, except T-l which Is a ir-driven , u t i l i z e  e le c t r ic  drive.

2. These torpedoes Incorporate many in tr ica te  mechanisms which provide for 
eccentric tracking, honing on acoustic actuations and other actions of 
a s im ilarly  complex nature. Detailed information on the vurious to r ­
pedoes w i l l  not be presented here. This chapter w i l l  deal in de ta i l  with 
warheads and exploders only.

German Warheads

General

1. The accompanying table gives pertinent data with regard to a l l  German 
warheads concerning which comprehensive information is availab le. I t  is 
possible fo r  the various warheads to be used with many d if fe ren t  t o r ­
pedoes in various combinations. For this reason, and becuuse the German 
polioy with respect to  use o f  wurheads with torpedoes is not d e f in i te ly  
Known in a l l  cases, the column headed, "Torpedoes Used With", l i s t s  
only those torpedoes with which the warhead may d e f in it e ly  be assumed to 
be used, the information being v e r i f ied  either by recovery or re l iab le  
in te ll igence sources.

2. As noted in the tuble, the warhead designation is  marked in black or 
grayish-white paint near the nose, along with vurious combinations of 
numerals with the l e t t e r  "S". The significance o f  the lu tte r  is not 
known. In addition to  these markings, many warheads contain u small, 
bronze plate on the warhead shell near the nose. This plate contains 
the warhead seriu l number and other data. A discussion o f the various 
special f i t t in g s  and accessories on and in the warheads follows below.

Kb Warhead

1. External

(a ) Four screw holes, 9" abaft the nose, for securing the a f te r  ends of 
net cutters.

(b) Four single-lead Jacks alongside the exploder pocket fo r  receiving 
corresponding plugs on the exploder.

2. Internal

(a )  A conduit, containing an e le c t r ic  cable, extends from the Jacks to 
a battery connection projecting through the a fter  bulkhead o f  the 
warhead.

Kc Warhead

1. External

(a ) Four s ingle-lead Jacks alongside the exploder pooket as on Kb.

2. Internal - the fo llowing f i t t in g s  are locuted between the a fter  bulk­
head o f the warhead and the charge bulkhead:

(a )  Two detecting c o i ls ,  A 1/2'* in diameter, s l ig h t ly  forward o f the 
a fte r  bulkhead on the top and bottom center l in es , respectively.

(b ) An amplifier unit on the starboard side and a battery on the port 
side.

( c )  An uir pressure switch on the charge bulkhead.

(d ) A Junction box on the charge bulkhead.

( e )  Cables and leads as fo llows:

(1) A cable from each c o l l  to the Junction box.

(2) A cable from the junction box to the amplifier.

(3) A cable from the battery to  the amplifier.

(A) A cable from the amplifier to the a ir  pressure switch.

(5) A cable from the a ir  pressure switch to the Jack plugs.

(6) An a ir  pressure l ine from the a ir  pressure switch to a hole in 
the a f te r  bulkhead flange.

-5 - CONFIDKNTIAL
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GSRKAN TORPEDOES

P/-/ Exploder

Fig. 3 -  Ka Warhead

Pi2c Exploder

Net Cutters (4)

F ig . U - Kb Warhead
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Wooden Junction Cable to
Buoyancy Chamber Box Junction Box

Detector CoH'A"

Cable to 
Amplifier

- |—  : , Amplifier

Cable to 
Exploder

Sensitivity
Adjustment

Cable to 
Battery

Lead Bollost

Coble to Junction Box Detector Coil "B"
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GERMAN TORPEDOES

German Warheads (Cont'd. )

Kcl Warhead

1. This warhead d i f fe rs  from Xc as fo llows:

* (a ) I ts  exploder pocket is  deeper.

(b) I t  Is f i t t e d  with screw holes for  securing net cutters, placed as 
on Kb.

Kel Warhoad

1. External - th is  warhead d i f fe rs  from a l l  others recovered in that i t  does 
not comprise the nose section of the torpedo to  which I t  Is f i t t e d ,  
additional torpedo control geur being f i t t e d  forward of the wurhead.
F itt ings are as fo llows:

(a ) Two cover plates, 10 3/4" in diameter and secured by 16 bolts , on 
the top and bottom center l in es , respectively , 7" abaft the forward 
edge.

(b) An Impeller trough, 3" long and 1 1/2" wide, next to the exploder 
pocket.

2. Internal

(a ) Two detector c o l ls  mounted under the respective cover plates.

(b) A Junction box on the flange to  which the a fte r  bulkhead secures.

(c )  A spring-loaded pin protruding through the bottom of the impeller trough

(d) A solenoid around the bottom o f  the spring-loaded pin.

(e ) An act ivator  c o l l  around the exploder pocket.

( f )  A plug on the forward bulkhead.

(g )  Cables as fo llows:

(1) One from the Junotlon box to the solenoid.

(2) One from the Junction box to  the activator c o l l .

(3) One from the Junction box to a thin cavity  along the a fter
edge o f the exploder pocket.

{4 } One from a hole In the a fte r  bulkhead flange through a con­
duit to the plug on the forward bulkhead.

(5) One from a hole in the a fte r  bulkhead flange to each detector 
c o i l .

(6) Two from holes In the a f t e r  bulkhead flange to the Junction 
box.

Ke ttarhoad

1. This warhead Is  very similar to the Kel, the main dif ference being that 
only one deteotor c o i l  1s f i t te d .

P5b Warhead

1. This warhead's German designation and the p is to l ord inarily  used with 
i t  are not d e f in i te ly  known, although an P.5.3, p is to l may be f i t te d  
to the shallow pooket model. The warhead is a rb itra r i ly  designeted, 
"F5b", because i t  is known to be used with tho torpodo so designated.
No special f i t t in g s  are Incorporated in either the suullow or deep 
pocket model.

GK2 Warhead

1. External

(a ) An SIC activator pooket 3 7/8" In diameter, on the top center l in e , 
20 1/2" from the a fte r  edge,

(b) A pin f i t t e d  with a cross arm on top is mounted on each side o f the 
act iva tor  pocket✓  A safety bar f i t t e d  with a spring and wuter flup 
is  suspended between the pins prior to launching and serves to 
prevent the act iva tor  impeller from rotating.

2. Internal - th is warhead is  very similar in ternally  to the Kc, d i f fe r in g  
as fo l low s :
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A ctiva to r Coil /  Impeller Trough /  Coil Cover P la te  \  Torpedo Control

Gear.

Coble fo r  
<Torpedo Control 
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F ig . 7 - Kc Warhead

Exploder

Seat for Torpedo 
Control Gear

Cover for Detector 
Coil

Fig. 8 - Kol Warhead
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GERMAN TORPEDOES

German Warheads (Cont'd .)

(q ) No pressure lead, pressure switch or junction box is fitted.
(b )  A test switch is f i t t e d  uft on the lov<er atarbourd side o f  the 

wurheud she ll .

( c )  Cables lead from the test switch to each o f  the co l ls  and to the 
amplifier; an additional cable extending from the amplifier to 
switches on the a f t e r  side o f  the activator pocket.

CK3 Warhead

1. External

•(a) The warhead d i f fe rs  from the GK2 in that no SIC activator or 
accessories are f i t t e d .

2. Internal -  th is  warheud is  very similar in terna lly  to  the Kc, d i f fe r in g  
as follows:

(u ) No pressure lead or pressure switch i3 f i t t e d .

(b )  The cublo from the amplifier extends to the a fter  end of the ex­
ploder pocket, ending in a six-lead plug inside the pocket. The 
P i42s (e l )  exploder used with th is warhead combines the functions 
of the SIC activator and the PiA2s explouer used with the GK2.

General Precautions

1. The following precautions should be generally observed when dealing 
with German torpedoes:

(a )  Carefully secure the propellers with a length of chain or other 
suitable means before beginning disposal operations. The pro­
pellers are dangerous and may start to run ut any time.

(b ) Do not move or Jar the torpedo except from u sufe distance.

( c )  Do not move or turn the exploder arming impellers.

(d ) Avoid a l l  unnecessary contact with any f i r in g  whiskers which may 
be f i t t e d .

( e )  Allow no movement o f  magnetic material neur the torpedo until i t s  
exploder has pos it ive ly  been iden t if ied  us employing other than 
magnetic f i r in g .

2. Rendering safe German torpedoes involves disposing o f the particular 
exploder which muy be f i t t e d .  Consequently, the following describes 
b r ie f ly  the operation of each exploder and gives the approved procedure 
fo r  rendering i t  safe.

Keep Ring (unscrewed)

Fig . 10 -  F5B Warheud
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GERMAN TORPEDOES

Pi42S el Exploder

Fia.  12 - OK3 Warhead

Detector Coil

Coble to Pi42S el 
Nose Exploder

Junction Box

Detector Coil

F l « .  13 - GK3 Warhead, After End View
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F i « .  I** -  Pi-2 and Pi-2c Circuit Diagram
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GERMAN TORPEDOES

Pi-2 and Pl-2c Circuit - Operutlon

Arming

1. S is closed annually prior to launching. When the torpedo is launched, 
B is put in the c ircu it  and energizes the A c o i ls  o f R and r2 through 
S2 and The A co i ls  reset the relays and, when the arming distance
has been run o f f ,  83 breaks and S3 makes, deenergizing the A co i ls  and 
putting the e le c t r ic  detonators in the c ircu it .

1. The f i r in g  c ircu it  consists essentia lly  o f throe vacuum tubes, u fu l l -  
wuve r e c t i f i e r ,  two reluys und two e le c t r ic  detonators. The relays 
ure normally closed to one of their  contacts due to magnetic hold-on.
The relay c o i ls  in the accompanying diagram are druwn so that current 
flow "down" through a c o i l  causes the relay contact to swing to the 
" l e f t "  and v ice  versu.

2. When arming is  complete, VT,, VT? and VT3 are heuted in the c ircu it  
which includes Wn and w^-wifc. The tubes are biased to pass a small 
amount o f current when so energized. A change o f  magnetic f i e ld  Induces 
current in and L2, a f fe c t ing  the grid potentials o f  VTi and VT2 In 
opposite d irections, causing changing plate currents in those tubes.
Each tube then feeds an output pulse to the fuli-wuve r e c t i f i e r  c ircu it  
through C3 and C^.

3. The rec t i f ied  output produces a more positive potentia l on the grid of 
VT3 , causing i t  to pass more plate current through the B co i ls  o f  R, 
ana R2. Coil R3B is  the operating c o l l  o f Ri and R2B, the restraining 
c o i l  of R2. Current trave ls  "up" through R^B and "down" through R2B, 
closing R] to the right contact i f  the change in magnetic f i e ld  is 
su ff ic ien t.

U. Operation o f  R̂  breaks the shunt on R2C, the operating c o i l  o f R2, allow­
ing i t  to pass current. RoC is then energized und opposes R2B. Y.'hen 
the raagnetic f i e ld  f a l l s  o f f  to a point where VT3 does not pass su ff ic ien t 
current through R2B to  oppose R ^ ,  R2 breaks i t s ^ le f t  contact, opening 
the c ircu it  through R2C and breaking the shunt o f the booster c o l l  R2D.
RpD then makes R2 to the right-hand contact, putting the battery across 
the detonutors in series with w,y. The c ircu it  from contact #1 through 
w^g is a test  c ircu it  and is not used during a f i r in g  actuation.

L,-SEARCH COIL 81,900-°-
L ^  SEARCH COIL 78,600-°-
Rl -  RELAY*1
Rl A -R E S E TT IN G  COIL
RiB-OPERATING COIL
Rp -  RELAY*2
R pA-R ESETTIN G  COIL
R2 B-RESTRAINING COIL
R2 C-OPERATING COIL
FfeD- BOOSTER COIL
S I-H A N D -5ET SWITCH ON PISTOL
S 2 - ARMING SWITCH
S 3 -  DETONATOR PLUG CONTACTS
VT1, VT2» VT3. "VACUUM TUBES

Normal F ir ing

B -  BATTERY -  104 VOLTS

Kig. 15 - P l-2 and Pi-2c Circuit Components
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G3HKAN TOR F -DOES

Pl-3 Clroult - Operation

Amlng

1. S? is closed manually prior to launching. When the torpedo has run a 
3hort dlstunce, clo3e3 and energizes R?, causing i t  to operate r2 « 
Operation o f r^ breaks r?a and makes r^b, putting B3 across both colls*" 
o f Ri and across rheostat w^. Operation of Ri closes r^ , u, b, and c, 
causing B’ and B2 in series to heat the cathode o f and B2 to heat the 
cathode o f  T. When the arcing dlstunce has been run o f f ,  S3 closes.

Normal F ir ing

1. A and B are wired in series and wound in opposite directions so that the 
motion of the torpedo through the earth's f i e ld  produces no e f fe c t  on 
either one. When the torpedo pusses neur a magnetic mass, the f ie ld  
around A and B is d istorted in such a mannor and at a su ff ic ien t  rate to 
produce a potential between the grid of V and w  ̂ v ia  Ri , the negative 
side o f B3. This varies the plate current o f V in such a manner as to 
produco a DC pulse across w,. Through the comparative coupling Cz, the 
pulse uctuutes the grid o f T, allowing i t  to f i r e  and make a complete 
c ircu it  through B3 , R3 , the cathode of T, RjA and w4.

2. When R3 is  energized, i t  makes r j ,  putting B2 across the detonators.
The testing switch and the bu2zer R. are parts of the orlginul
Ita l ian  SIC mechanism and axe inoperative in th is  c ircu it .

Self-Destroying Feature

1. Pin D is incorporated i f  a self-destroying feature is desired. Whon the 
c ircu it  is armed, energizes R2 continuously u n ti l  the unit f i r e s  or 
comes to rest without f i r in g .  In the la t t e r  case, B/, eventually runs 
down, allowing R2 to recover gradually. When tnis occurs, the shorting 
contacts o f  r 2 are closed at the same time. Since r->b is closed, R̂  
la s t i l l  energized and r^c la closed. I f  D is  f i t t e d ,  B2 is  then put 
across the detonators through r^c , r ja  and D.

A -  THERMOSTATIC SWITCH -  (CLOSED AT > 2 2 p F & < 9 5 F )
B, -  BATTERY -  13.5 VOLTS
B2 -  "  - 1 . 5  "
B j -  SEA BATTERY -  (PSE MARK 1Z) FORMED BY 

MOISTURE IN UNIT.
C, -  CONDENSER -  MFD.
C2-  " -  “
C j -  "
c4- •• -  "
c5-  -
c6 -  " -  *'
D -  THERMAL DELAY SWITCH & HEATER (4 0  SEC.)
F -  MASTER SWITCH
H,H2 -  HYDROSTATIC SWITCH -  (CLOSED A T  <  15 FT.)
K -  NEEDLE SWITCH 
L,.L2 -  FLTE R  CHOKES 
L x -  AUXILIARY COIL 
Ly -  COMPENSATING COIL 
M -  MICROPHONES (4)
N.Y.Z -  THERMISTORS 
P -  POTENTIOMETER 
R,.R2 -  SOLENOID RELAYS 
R j -  SENSITIVE RELAY 
S -  LATITUDE ADJUSTER COIL 
T, -  MICROPHONE TRANSFORMER 
T2 -  OUTPUT TRANSFORMER 
V -  VACUUM TUBE (PENTODE)
01, -  RESISTOR 
CJ2 •'
U3
OI4
01,
(jJt
u 7
X, -  COPPER OXIDE RECTIFIER
X2 -  "  “  (in e f f ic ie n t )
^ | - * I 6  -  PDM FUSE DELAY SWITCHES
* I 7 - * 2 I  -  DELAY ARMING FUSE DELAY SWITCHES
* 2 2  , * 2 3 -  DELAY BOMB FIRING FUSE DELAY SWITCHES -

Klg. 17 - Pi-3 Circuit Components
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GBRKAN TOR?£J)OBS

? l - lc  F ir ing Device

1. Thi3 device Is an electromagnetic, radiating type, influence f i r in g  
mechanism, operating on the same busic principle as the U. S. Nuvy 
Ordnance Detector, Mark I  (Pert I ,  Chapter 2). A ougnetic f i e ld  ia radi­
ated by a transmitting c o i l  around the t a i l  o f the torpedo. The co i l  
receives A. C. power from a rotury contactor which in turn is  supplied by 
the muin torpedo propulsion batteries.

2. I f  the radiated signal is re f lected  by an electromagnetic discontinuity 
such as might be provided by a 3hip, the reflected signal is  picked up
by a detector c o i l  or co i ls  in the warhead. The c o i l  transmits the signal 
to an amplifier which increases the signal current to a point where i t  is 
strong enough to  operate two relays.

3. Closure o f these relays puts battery current across the activator c o i l  
around the exploder pocket. When the activator c o i l  is  energized, i t  
seta up a strong magnetic f i e ld ,  causing the main pendulum of the ex­
ploder to move forward and release the exploder f i r in g  pins.

»
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GERMAN TORPEDOES

Pl-1 (P l - lc )  Exploder

General

1. Impact, d irect  action type, f i t te d  in nose pocket o f  21” Km warheads 
with T - l  and T-2 torpedoes; sometimes designated, ”P1-G7H” .

Description

1. Erternal

(u) The oxploder is 17 1/2” long, 7" in maximum dlumoter, und is com­
posed o f the fo llowing main parts:

(1) A forward section, which protrudes 8 l/i»” from the warhead, 
consisting o f  an exploder body, shaped l ik e  a truncated cone, 
to  which is secured a rounded, cy l ind r ica l nose piece. Four 
curved whiskers protrude 5 3/4” from slots on the nose piece.
A two-bladed impeller with u spun of 5 1/2” is f i t te d  to the 
center of the nose piece, being attached to the outer end o f a 
drive shaft. A small, spring-loaded f lap  mounted on the side
of the nose piece prevents impeller rotation prior to launching.

(2) An a fter  section, consisting o f a cy l ind r ica l stee l cunister,
8 1/2" long, is  secured to the inner end of the exploder body. 
This canister houses the working parts o f  the exploder.

(b ) Markings on the exploder body und nose piece are as follows:

(1) The le t te rs  Pl-1 or G7H stumped on the nose piece.

(2) The exploder s e r ia l  number stamped on the exploder body, nose 
piece or whiskers.

(3) One Impeller blade painted red or blue. I f  red, the number 150 
Is painted on the blude in white und i f  blue, the number >00, 
the respective numbers Indicating the arming range in meters.

2. Internal

(a )  The primary working purts o f the exploder ure as fo llows;

(1) A s tee l  drive shaft which extends longitudinally through the 
exploder body.

(2) A f i r in g  pin housing which contuin3:

( i )  A gear tra in  which engages the a f t e r  end o f the drive 
shaft.

( i i )  Four levers spaced rudiully around the u fter ena of the 
drive shaft. Ordinarily, three or the levers ure 
attached to  f i r in g  pins, two o f which ure 3pring-loaded, 
and the fourth controls a small le a f  switch. In some 
cases, however, e l l  four levers are attached to  f i r in g  
pins, a l l  or which are spring-loaded. A flange on the 
a fter  end o f the drive shaft bears agulnst each lever.

( i i i )  Two female plug connections fo r  e le c t r ic  detonators in 
the booster can.

(3) A hollow, threuded transporter spindle which encloses the 
drive shuft und engages the geur tra in  at i t s  a fte r  end.

(4) An annular booster cun, secured around the transporter spindle, 
which contains two e le c t r ic  and e ither three or four percussion 
detonutors.

(b ) Each o f the whiskers is  pivoted at i t s  inner end and bears on a 
shoulder on the forward end o f  the drive shuft.

3. Method of Mounting

(a ) The exploder is slipped into the warhead and secured by four screws 
which pass through the warhead and engage a groove on the a fter  
part o f  the exploder body.

4. The P i - lc  d i f f e r s  from the Fi-1 as fo llows:

(a ) Ho whiskers are f i t t e d ,  net cutters usually being f i t te d  in their 
place. No whisker sheur pins are f i t t e d  nor is there any pro­
vis ion fo r  them.
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Whiskers (4)

Exploder Body
Impeller

Booster Can 

/  F iring  Pin Housing
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Pl-1 (P l - l c )  Exploder (Cont'd.)

(b ) The le t t e r s  ? l - lc  ure stumped on the nose piece.

( c )  A modified, stee l nose piece f i t t e d  abuft the Impeller prevents the 
exploder from f i r in g  from a blow on the impeller unless the blow Is 
of su ff ic ien t  strength (5000 lbs . approx.) to  force tne s tee l t ip  
screw through the Impeller. The exploder design is  such that i t  is 
believed to f i r e  upon contact with a very hard surface but not upon 
contuct with a torpedo net.

Operation

1. When the torpedo Is launched, water trave l shears a small wire attached 
to  the Impeller and nose piece and depresses the safety f lap . Impeller 
rotation then turns the drive shaft clockwise, thereby rotating the 
transporter spindle counterclockwise through the gear tra in  in the f i r in g  
pin housing. Rotation of the transporter spindle moves the booster a ft  
and, a fter a 150 or 300 meter run depending on the impeller f i t t e d ,  the 
booster is adjacent to the f i r in g  pin housing. When the booster is  in 
th is  position, the two e le c t r ic  detonators are plugged into th e ir  sockets 
and the percussion detonators are adjacent to the f i r in g  pins. At the 
end o f its  t ra v e l ,  the booster ca rr ier  disengages the threads o f the 
transporter spindle and the booster locks in the armed position.

2. The exploder f i r e s  upon receipt o f  a blow on the whiskers or impeller 
as fo l low s:

(a )  A blow on a whisker shears a lurge shear pin in the whisker and 
forces the drive shaft a ft  about 1/4". The flange on the a fter
end of the drive 3haft pivots the f i r in g  pin levers , breaking their 
shear pins and allowing the f i r in g  pins to impinge on the respective 
detonators.. When the drive shaft moves u ft ,  i t  also closes the 
lea f switch to  the e le c t r ic  detonutors.

(b )  A blow on the impeller shears two shear pins in the impeller seut 
forcing the drive shaft a ft  and f i r in g  the detonators as in (a) 
above.

Precautions

1. There is no means o f  determining the armed or unarmed condition o f  the 
exploder from an exterior examination.

Rendering Safe Procedure

1. Insert wedges abaft each whisker to  prevent any movement.

2. Tape the impeller to  the nose piece.

3. Remove the exploder securing screws.

4. From a safe distance, remove the exploder from the warhead.

5. Remove the keep ring which secures the canister to  the exploder body.

6. Remove the cunister.

7* Cut and tape separately the two leads from the buttery to the e lec tr ic  
detonator switch. These leads may not be f i t t e d .

8. Remove the eight screws which secure the plate cover and lever  plate 
to  the f i r in g  pin bousing.

9. Remove the plate cover and l i f t  o f f  the lever plate which carries the 
levers and f i r in g  pins.

10. Remove the two screws which secure the booster can to the booster 
ca rr ie r .  These screws are forward o f  the booster oan and are accessible 
only i f  the booster is  in the armed condition. I f  the booster is in the 
unarmed position, rotute the large gear in the f i r in g  pin housing clock ' 
wise until the sorews become accessible.

11. Depress the booster lock while rotating the large gear counterclockwise 
u n t i l  the booster moves forward about 1/2". This forward motion un­
plugs the e le c t r ic  detonutors.

12. Rotate the booster can and separate the booster from the booster carrier 
by breaking the bayonet Joint. The booster w i l l  come o f f  in two sections.

13. Remove the detonators from the booster.

14. Dispose of a l l  explosive elements.
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GERMAN TORPEDOES

P l-2  (P l-2c) Exploder

General

1. Combination impact, d irect  action and magnetic induction type, f i t t e d  in 
nose pocket o f  21" Kb warheads with T-3 torpedoes.

Description

.1. External

(a ) The exploder is 3' long, 7" in muximum diameter, and is composed of 
the fo llow ing mu in purts:

(1) A forward section, which protrudes 8 1/u” from the warhead, 
consisting o f an exploder body and nose piece very similar to 
the forward section o f the Pi-1. The main d ifference consists 
o f the presence o f four, raised, brass plug f i t t in g s ,  each
1 1/2’’ in diameter, mounted rad ia l ly  on the forward end o f  the 
exploder body. Reading clockwise und looking a f t ,  the f i t t in g s  
are: test plug for magnetic c ircu it ;  "on -o f f"  switch for 
magnetic c i r c u i t ;  blank plug; test plug for  magnetic c ircu it .  
Four Jack plugs, f i t te d  to the a f te r  part o f the exploder body, 
f i t  into corresponding jacks alongside the exploder pocket.

(2) An a fter  section, consisting o f a cy l ind r ica l stee l canister, 
28" long, is secured to the a fter  end o f  the explodor body.
This canister houses the aechanlcul und magnetic parts o f the 
exploder. The extra length, as compared with the P i-1 , is 
necessary to accommodate the magnetic f i r in g  device.

(b) Markings on the exploder body and nose piece are as fo llows:

(1) Same as Pi-1 except that the le t t e rs  Pl-2 are stampod on the 
nose piece.

2. Internal

(a ) The lnternul alignment o f  parts is similar to the Pi-1 except thut 
a magnetic f i r in g  device has been added. This device consists, 
essen tia l ly , of a search c o l l ,  three vucuum tubes, two reluys and 
a full-wave r e c t i f i e r .  The f i r in g  pin housing d i f fe r s  from that on 
the Pi-1 in that four percussion f i r in g  pins are f i t t e d ,  threo being 
spring-loaded.

3. Method of Mounting 

(a ) Same as Pi-1.

U. The Pl-2c d i f f e r s  from the Pi-2 us follows:

(a ) I t  is  designed fo r  use with one-man, human torpedoes and possibly 
other torpedoes.

(b ) No whiskers nor whisker plate are f i t te d .

(c )  The nose piece is made o f  s tee l instead o f  brass.

(d ) The le t t e r s  Pi-2c are stamped on the noso piece. The impuct f i r in g  
mechanism is  similar to  that in P i - lc .

Operation

1. (a )  Impact section

(1) Same as Pi-1.

(b ) Magnetic section

(1) As the booster con moves a ft  on the transporter spindle, the 
can depresses a plunger switch, arming the magnetic f i r in g  
device.

2. (a )  Impact section

(1) Same as Pl-1 

(b ) Magnetic section

(1) Magnetic f i r in g  occurs when the f i r in g  devico is  subjected to 
a su ff ic ien t  rate o f change in the surrounding magnetic f i e ld  
to  induce the proper current in the Induction c o i l .  This 
causes relays to  close and place the detonators across the 
battery. See Introduction for  detailed operational analysis.
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Fig. 23 - Pl-2c Exploder
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GERMAN TORPEDOES

Fl-2 (P l-2c ) Exploder (Cont'd.)

Precautions

1. Note that there la no neana of determining the armed or unarmed condi­
tion of the exploder from un exterior  examination. The re lu tive  posi­
tion of the "on -o ff"  switch cannot bo used fo r  this purpose.

2. Note that the magnetic f i r in g  device nay incorporate a self-destroying 
feature. Except in extreme emergency, wait ut least 2U hours before 
attempting to  render safe.

Rendering Safe Procedure

1. Remove the two securing screws which hold the smull aluminum projection 
against the a fte r  edge o f  the "on -o f f"  switch. Remove the projection.

2. Remove the outer keep ring which holds the switch in place.

3. Remove the inner keep ring.

U. Remove the switch. Be sure to  remove the scu ll p lastic disc which con­
tains the switch contacts on i t s  bottom fuce. The magnetic section is 
r.ow inoperative.

5. Insert 'wedges abaft each whisker to prevent any movement.

6. Tape the impeller to the nose piece.

7. Remove the exploder securing screws.

8. From a safe distance, remove the exploder from the warhead.

9. Remove the keep ring which secures the canister to the exploder body.

10. Remove the canister.

11. Separate the magnetic section frame from the f i r in g  pin housing by re ­
moving the 8lx screws from the Joint located about 21" forward of the 
a fte r  end o f  the frame. Cut and tape each lead separately.

12. Remove the two remaining screws which secure the plate cover to the 
lever plate.

13- Proceed with steps 9-1U as prescribed for  Pi-1.

Percussion
D e to n a to rs

Fig. 25 - Pi-1 Booster, Elevation
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Pl-3 Exploder

General

1. Combination impact, d irec t  action und magnetic Induction type, f i t te d  in
no3e pocket o f  21" Kc warheads with T - l  torpedoes.

Description

1. External

(a )  The exploder is 17” long, 8 3/i*" in maximum diameter, and is com­
posed o f  the fo llowing main parts:

(1) A forward section, which protrudes 8 1/2” from the wurhead, 
consisting o f un exploder body and nose piece very similar to 
the forward section of the Pi-1 although the shape is  some­
what modified. The main dif ference consists o f the presence 
o f  two, raised, brass plug f i t t in g s ,  each 1 1/2” in dluaeter, 
mounted on the forward end of the exploder bcdy. One f i t t in g  
is  the ''on-off” switch f i t t e d  to the Pi-2 and the other, a 
te s t  plug for  the magnetic c ircu it .  Four Jack plugs, f i t te d  
to  the a fter  part of the exploder body, f i t  into corresponding 
Jacks ulong side the exploder pocket.

(2) An a f te r  section, consisting o f a cy l indr ica l s tee l canister, 
9” long, is secured to the inner end o f  the exploder body.
This canister contains the mechanical working parts o f the 
exploder.

(b ) Markings on the exploder body and nose piece ure us fo llows:

(1) Same as ? i - l  except that the le t te rs  P l-3  are stamped on the 
nose piece.

2. Internal

(a )  The internul alignment o f  nechunlcul parts is similur to the Pi-1 
except that a 1*.5 vo lt  battery, enclosed in a cy lindrica l p lastic 
container, is secured to the plate cover o f the f i r in g  pin housing. 
The f i r in g  pin housing d i f fe rs  from that on the Pl-1 in that four 
percussion f i r in g  pins are f i t t e d ,  two being spring-loaded. The 
magnetic f i r in g  device is locatod in the a fte r  end o f  the warhead.

3. Method of Mounting

(a )  The exploder is slipped into the warhead pocket und secured by six 
bolt8 which screw through the exploder body into the warhead.

Operation

1. (a )  Impact section

(1) Same as Pi-1.

(b ) Magnetic section

{1 } As the booster cun moves a f t  on the transporter spindle, i t  
releuses a push button on the Inside o f the exploder body, 
arming the mugnetic f i r in g  device.

2. (a )  Impact section

(1) Sane as Pi-1.

(b ) Mugnetic section

(1) Magnetic f i r in g  occurs when the f ie ld  gut out by the magnetic 
f i r in g  device is  disturbed by any object whose e le c t r ic a l  con­
duct iv ity  d i f fe r s  from that o f the surrounding medium. This 
f i e l d  distortion is recorded on detector co l ls  und amplified 
to a point where the resultant current is  strong enough to 
c lose certain relays, putting u buttery across the detonators.

Precautions

1. Same as P i-2 .

Rendering Safe Procedure

1. Remove the "o f f -on ” switch as in Pi-2.

2. Insert wedges ubaft each whisker to prevent any movement.

3. Tape the Impeller to the nose piece.
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?i-3 Exploder (Cont'd.)

U. Using a 9/16" socket wrench or other suitable t o o l ,  remove the six ex­
ploder securing bolts.

5. From u safe distance, remove the exploder.

6. Remove the keep ring which secures the canister to the exploder body.

7. Remove the canister.

8. S l i t  the gray cable; cut and tape each lead separately.

9. Remove the two battery securing screws md remove the battery.

10. Proceed with 3teps 8-li» as in P i-1 .

C a b le  f o r  M a g n e t ic  C i r c u i t

I m p e l l e r

T ip  S c re w B o l t s

B o o s t e r  C a r r ie r

F i r i n g  P in  H o u s in g

Fig. 26 -  P i-3 Exploder

Firing Spring Housing (2)
F ig .  27 -  P i - 3  E x p lo d e r
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|A

Spring

Rocker
Ring
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F i g .  28 -  P l-A c  E x p lo d e r , S e o t io n a l  V iew
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Pl-4c Exploder

General

1. Combination impact-inertia, magnetic induction type, f i t te d  in trans­
verse pocket on top center l in e  o f 21" Ke und Kel warheads with T-5 
torpedoes.

Description

1. External

(a )  The exploder is cy l ind r ica l,  5 5/8" long and 3 7/8" in diameter,
end is  f i t t e d  on one side with a three-bluded, black, rubber inpel- 
le r  which rotates in an impeller trough adjoining the exploder 
pocket. A locking pin, withdrawn by u solenoid in the warhead when 
the motor starts. prevents impeller rotation prior to  launching.
The exploder ser ia l number is  stamped on the top face.

2. Internal

(a )  The primary working parts o f the exploder are us fo llows:

(1) A worm gear driven by the impeller.

(2) An urning gear mounted on the vert icu l axis.

(3) A spring-loaded f i r in g  pin spindle f i t t e d  with two f i r in g  pins.

(U) Two inertiu-operated pendulums, one o f  which operates on fore 
and a ft  actuation and the other, athwurtships actuation.

(5) A spring-loaded rocker ring controlled by the pendulums. This 
ring in turn controls the f i r in g  pin spindle releuse lever.

(6) A f i r in g  pin spindle release lever locking shaft and pinion 
gear.

(b ) The magnetic f i r in g  device is mounted elsewhere in the warhead and 
torpedo body.

3. Method of Mounting

(a )  The exploder is slipped into the wurhoad and is secured by thret, 
square-headed bolts .

Operation

1. When the torpeao is  launched, energization o f  a solenoid by the main 
propulsion battery removes the impeller lock. Impeller rotation then 
turns the arming gear and worm gear, moving the f i r in g  pin spindle 
down until, a f t e r  about 250 impeller rotations, the f i r in g  pins are in 
the armed position and the snuare section of the f i r in g  pin spindle 
disengages the squure holo in the arning gear. Rotation o f the arming 
gear also turns the pinion gear on the release lever  locking shaft und, 
3ince this shaft is  threaded to the frame, rotation moves the shaft up- 
wurd until i t  disengages the f i r in g  pin spindle release lever and the 
pinion gear disengages the arming gear. The in e rt ia  pendulum system is 
now armed.

2. (a )  Impact section

(1) The exploder f i r e s  when subjected to an impact of 7g fore and. 
a f t ,  Ug athwartships and on appropriate rates o f  deceleration 
at angles in between. The pendulums swing in the d irect ion  of 
impact and a lever  system l i f t s  the rocker ring, releasing tne 
f i r in g  pin spindle relouse lever. Tho f i r in g  pin splndlo spring 
compressed in assembly, then forces tho f i r in g  pin spindle 
release lever  out and the f i r in g  pins are freed to impinge on 
the detonutors.

(b ) Magnetic section

(1) The exploder f i r e s  when a detector c o i l  is energized. This 
results in a strong current through an activator c o i l  around 
the exploder pocket, thereby muklng pole pieces o f the s tee l-  
backed fore and a ft  pendulum and the stee l exploder base.
The pendulum moves forward to decreuse the gup, tripping the 
le v e r  system, and the exploder f i r e s  us above. For further 
d e ta i ls ,  see Introduction.

Precautions

1. Same as Pi-2.
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Fig. 29 - Pi-4c Exploder
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Pi-Lc Exploder (Cont'd .)

Rendering Safe Procedure

1. Remove the screw fron the center o f the top o f the exploder.

2. Insert a spec ia l too l (Flg30a) and screw i t  gently  into the hole until 
i t  engugee the threaded portion in the top o f the f i r in g  pin spindle. 
Screw the knurled washer down until i t  bears ugainst the exploder face. 
The f i r in g  pin spindle is  now locked.

Note: Threo exploders o f a to ta l  o f  eighteen examined wore not f i t t e d  with 
the screw in the center as above. The f i r in g  pin spindles o f such exploders 
cannot be locked as prescribed and no attempt to render safe such exploders 
should be made except in extreme emergency. In such instances, proceed with 
steps 3 and U below. Cpon removing the exploder fron the warhead, destroy 
the exploder in situ  without attempting disassembly. Exercise extreme 
caution to avoid jars or shocks.

3. Remove the exploder securing bolts.

Z*. From u safe distance, remove the exploder from the wurhead.

5. Remove the locking ring { l e f t  hand threads) and separate the booster 
fron the exploder body.

6. L i f t  out the cy l indr ica l detonator housing.

7. Dispose of a l l  explosive elements.

ASSEMBLY

I Ru'd
0

f i

F i g .  30a -  RSP T o o l f o r  P i-4 c  E x p lo d e r

35- COKPIDEKTIAL



GERMAN TORPEDOES

Firing Pin 
Reieose Arm

Firing Pin 
Spring Housing

Firing Piri 
Spindle

Impeller 

Nose Piece

■ Impeller Shaft 

.D rive Wheel 

■Exploder Body

Clutch 
Spring

Inertia Ring 

acking Gland

-Inspection Port 

■Booster Charge 

-Booster Con

Firing Assembly 
Frame

/
Ball a  Socket 

Joint
Inertia Weight Frame

-Arming Spindle 

■Canister 

■Inertia Spring

Sensitivity
Adjustment

Inertia Weight 
Spindle

Arming Spindle 8  
Spring

Firing Pin Spindle (2)

F ig .  31 -  PH .23 E x p lo d e r ,  S e c t io n a l  V iew

CONFIDENTIAL -36



GERMAN TORPrDOES

Pl42s Exploder

General

1. Impact-Inertla type, f i t t e d  in nose pocket o f 18** GK-2 warhead in a ir -  
croft-launched torpedoes.

Description

External

(a )  The exploder is 12 3/4" long, 5 1/4" in maximum diameter, and is 
composed of the fo llowing main ports:

(1) A forward section, which protrudes 7" from the warhead, con­
s is t in g  o f on exploder body and nose piece. A four-bladed 
impeller with o span o f  2 3/4" is f i t te d  to the center o f  the 
nose piece, being attached to the outer end o f  an impeller 
shaft. A snail inspection port covered by u transparant 
p last ic  window, 1” in diameter, is f i t t e d  5 1/2" a f t  the nose. 
No whiskers are f i t te d .

(2) An a f te r  section, consisting of a cy l ind r ica l  s tee l canister,
6" long, is  secured to the inner end o f  the exploder body.
This canister houses the exploder f i r in g  mechanism.

2. Internal

(a ) The primary working parts o f  the exploder, reading fron fore to 
a f t ,  are as follows:

(1) The impeller shaft, bearings, reduction geur train and drive 
wheel.

(2) An inertia-operated arming clutch mechanism, consisting o f  an 
inert ia  ring which, when in the unarmed position, holds two 
spring-loaded lock detents ugainst the notched outer circum­
ference o f a spring-loaded fr ic t io n  plate.

(3) A threaded drive shaft to which the booster can is screwed 
and wnich is  keyed to  the fr ic t io n  p late. The booster can is 
prevented from rotating with the shuft by a projection attach­
ed to the f i r in g  ussembly frame. This projection travels in 
one o f two grooves on the circumference o f the booster can.
The booster is  f i t te d  with two percussion detonators.

(4) The inertia  f i r in g  assembly, consisting of a cy lindrica l frume 
which contuins the booster (when armed) und has the f i r in g  
mechanism and spring-loaded f i r in g  pins mounted on its  a fter  
fuce. The f i r in g  mechanism consists of the fo llowing parts:

( i )  A wheel-shuped inert ia  weight, suspended from a trans­
verse 3pindle by a ball and socket Joint.

( i l )  A spring-loaded arming spindle which determines the armed 
or unurmed condition of the Inert ia  weight and f i r in g  
pins.

( i l l )  An a ir  dashpot which damps the inert ia  weight.

3. Method of Mounting

(a ) The exploder is slipped into the warhead and is secured by a keep 
ring.

Operation

1. When the torpedo is launched from u lrc ra f t ,  the impeller id les until the 
torpedo h its  the wuter, at which tine the inert ia  ring in the clutch 
mechanism is  driven forwurd, thus allowing the two lock detents to move 
outward and releuae the fr ic t io n  plate. The f r ic t io n  plate is  then 
driven forwurd by the clutch spring, wedging the beveled outer edge of 
tho fr ic t ion  plate into the ring on the drive wheel. Impeller rotation 
Is  then transmitted through the drive wheel and fr ic t ion  plate to the 
drive shaft, und the booster is carried a ft  to i t s  urmed position in the 
f i r in g  assembly frume. As the booster reaches the fu l ly  armed position, 
i t  forces the arming spindle a ft ,  performing the fo llowing arming 
functions:

(a ) I t  rotutes a ring, thereby releasing the cy l ind r ica l Inertia  weight 
frame und moves a stop, unlocking the inert ia  weight.

(b) I t  unlocks the two spring-loaded f i r in g  pins.

2. The exploder f i r e s  upon receipt o f  a blow su ff ic ien t  to displace the
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Pl42s Exploder (Cont’ d . )

Inertia weight which, upon displacement, pushes i ts  frame outward against 
the dashpot and a weak spring. A detent on the frame boars against a ' 
detent on u f i r in g  pin release arm, pivoting the arm and releasing the 
f i r in g  pins to  impinge on the detonators.

Precautions

1. Note that tl;i3 exploder i3 u3sd in a warhead which also contuins the 
SIC activator. Should i t  be necessary to render sufe 3uch a warhead, 
deal with the activator f i r s t  i f  practicable. I f  the activator is not 
accessible without moving the torpedo, the exploder should bo rendered 
safe f i r s t .

2. Note that the SIC magnetic f i r in g  device may Incorporate a se lf-destroy­
ing feature. Except in extreme emergency, wait at least 24 hours before 
attempting to  render safe.

3. Note that th is  exploder is exceptionally sensit ive  to shock or impact.

4. Check the inspection port.

(a ) I f  the booster can is v is ib le ,  the exploder is unarmed.

(b) I f  the booster can is not v is ib le ,  the exploder au3t be assumed to 
be armed. Do not attempt to render 3ufe un urned exploder o f this 
type except in extreme emergency.

5. An additional possible means of checking the condition o f the exploder 
is  as fo llows:

(a ) I f  the inert ia  clutch nechunism has not operated, the wnite-painted 
inertia  ring should nearly cover the inner opening o f a 3/4" s lo t  
which perforates the exploder body ubout 1" forward of the inspection 
port. I f  the inert ia  ring has moved forward, only the a fte r  edge is 
v is ib le ,  indicating thut the clutch has operated. The booster is 
therefore probably in the armed position.

Rendering Safe Procedure

1. Tupe the impeller to  tho exploder body.

2. Remove the keep ring which secures the exploder to the wurheud.

3. From a safe distance, remove the exploder from the warhead, being sure 
to  provide some suitable means for  cushioning its  f a l l .

Note: At this point, unless there is posit ive evidence that the exploder
is  not armed, i t  should be sandbagged und blown in 3 itu . I t  is  poss ib le  to
curry out the remainder o f the rendering safe procedure us prescribed on un
armed exploder, but such action is so dungerous us to be prohibitive.

4. Remove the keep ring which secures the canister and f i r in g  assembly to 
the exploder body.

5. Remove the canister und f i r in g  assembly from the exploder body, thoreby 
separating the f i r in g  pins and detonators.

6. Unscrew the booster can from the drlvo shuft.

Canister
Dispose o f  a l l  explosive elements.

F ig .  34 -  P i-.2s E x p lo d e r
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GERMAN TORPEDOES

SIC Activator

Oenoral

1. Impollor-driven arming device, f i t t e d  in transverse pocket on top center 
l in e  of GK2 warheads with aircraft-launched torpedoes.

2. This device, although not an exploder in the usual sense, is treated in 
d e ta i l  herein becauso i t  performs urcing and f i r in g  functions ordinarily 
carried out by an exploder. I t  therefore must be dealt with in rendering 
safe the torpedo to which i t  is f i t t e d .  The Pii*2s exploder is f i t t e d  In 
the same wurhead but is independent o f the SIC activator.

Description

1. External

(a )  The act iva tor  is 16" long, 3 7/8" in maximum diameter, and is com­
posed o f  the fo llowing main parts:

(1) An upper section, consisting o f a cy l ind r ica l,  brass housing 
5'1 long, which encloses the main working par-s o f  tho device.
A three-bladed Impeller mounted on the end of an impeller 
shaft protrudes from the 3ide o f the housing and rotates in an 
impeller trough adjacent to the act ivator  pocket, a safety 
bar, notched at each end and containing a spring and water 
f la p ,  is  suspended between two pins on the warhead and prevents 
impeller rotation prior to launching. A rubber diaphragm, 1" 
in diameter, is  f i t t e d  to the center o f  the top cover and 
serves to keep tho in ter io r  o f  the device watertight.

(2) A lower section, contained in a cy l ind r ica l,  brus3 housing,
11" long and 2 l/U" in diameter, which encloses the booster and 
detonutors.

(b ) The upper and lower sections are Joined by six bolts.

2. Internal

(a ) The main working parts of the actlvutor ure as fo llows:

(1) The impeller and Impeller shaft, tho lu tte r  being f i t t e d  with 
a worm on i t s  inner end which engages a spur gear.

(2) A threaded arming spindle which engages internal threads of the 
spur gear. The top of the spindle is  square and f i t s  into a 
corresponding hole in the top cover under the rubber diuphragm. 
The lower end o f the 3pindle is secured to u spindle extension.

(3) Two lever systems, one o f  which controls un urralng switch 
plunger while the other compresses the spring o f the detonator 
switch plunger. The arming switch plunger, consisting of a 
brass pin mounted on u s l id ing  frame, is  held in the unarmed 
position by a spring c l ip  which boars against the arming 
plunger lover system. The detonutor switch plunger consists of 
two Insulated, wodge-shuped contacts, each o f which is f i t te d  
with an e le c t r ic a l  load below und an extension arm above. The 
leads go to the detonators and the extension urms rest against 
a lea f-spring, 3hort-circuiting bridge when the detonator 
plunger switch is in the unarmed position.

3. Method o f Mounting

(a ) The act ivator  is slipped into the warhead pocket und secured by 
three bo lts .

Operation

1. (a ) When the torpedo is  launched, the safety bar prevents impeller
rotation during a ir  trave l.  Upon impact with the wuter, pressure 
on the water flap  forces the forward section of tho safety bar a ft  
against spring pressure until the bar is free  and fa l l s  away. 
Impeller rotation then turns the worm and spur gears. The arming 
spindle, which is  not free to rotate, r ises up on the threads of 
the spur gear, carrying tho spindle extension with i t .  As the 
spindle extension r ises ,  i t  pivpts a lever  system against the 
spring c l ip ,  forcing the arming switch plunger a ft  and closing the 
arming switch which energizes the magnetic f i r in g  device located 
elsewhere in the warhead.

(b) Upwurd motion o f  the spindle extension also compresses the deto­
nator switch plunger spring. After tho arming 3wltoh plunger 
operates, further upward motion of the spindle extension uligns a 
slot in the spindle extension with detonts on the detonator switch 
plunger, allowing the plunger to snup a f t  by spring pressure and 
cake i t s  double contact. Aftwise movement o f the plunger also
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Fig . 36 - SIC Activator, arming assembly

Fig. 37 - SIC activator, Top Removed

CONFIDENTIAL - L 2 -



GER1IAN TORPEDOES

SIC Activator (Cont’ d . )

breaks contact with tha short-c ircu it ing bridge and the detonator 
c ircu it  is  urmed.#

(c )  Continued impeller rotation moves the squuru top o f the arming
spindle upward out o f the square hole in the top cover stretching 
the rubbor diaphragm, at which point upward motion o f  the spindle 
ceases as i t  may now rotate f r e e ly .

2. The detonators f i r e  when the detector co l ls  in the mugnetic f i r in g  device 
receive the proper signal and the amplifier completes the detonator 
c ircu it  from the battery.

Precautions * •

1. Note that th is  activator is used in a warhead which also contains the 
Pii»2s nose exploder. Should i t  be necessary to render safe u torpedo 
f i t t e d  with these devices, deal with the activator f i r s t  i f  practicable. 
I f  the act iva tor  is not accessible without moving the torpedo, the ex­
ploder should be rendered safe f i r s t .

•

2. Note that the activator cannot be withdrawn from the warhead whon in an7 
armed condition.

3. The magnetic f i r in g  device may incorporate a se lf-destroy ing feature. 
Except in extreme emergency, wait at least 2U hours before attempting to 
render safe.

U. Check the condition o f  the activator as follows:

(a ) Cut away the rubber diaphragm on the top cover.

(b ) I f  the arming spindle projects more than 1/8" above the square hole, 
the magnetic f i r in g  device must be considered armed.

Rendering Safe Procedure

1. Unurmed

(a ) Tape the impeller to  the warhead shell.

(b )  Remove the securing bolts.

(c )  From a safe distance, remove the activutor.

(d) Remove the six bolts and separate the upper and lower sections.

(e )  Dispose o f detonators and booster.

2. Armed

(a ) Using the proper n it r ic  acid solution (Part I ,  Chapter 7 ),  cut a 
hole approximately 3" in diameter in the warhead she ll ,  3" 
abaft the a fte r  end o f  the activator pocket.

(b ) S l i t  the buff colored, rubberized cable beneath the hole; cut and 
tape separately each o f  i t s  four leads. The magnetic section is 
now inert .

Note: I f  the nose exploder in the warhead has not yet been removed, i t
should be dealt with at th is  point.

(c ) Enlarge the bole until easy hand access is  obtained.

(d) Remove the keep ring which secures the switch to the a fte r  3lde of 
the act iva tor ; remove the switch.

(e )  Remove the keep ring which secures the top cover o f  the activator; 
remove the top cover.

( f )  Reach in through the hole and push the detonutor switch plunger 
forward while rotuting the arming spindle clockwise. Continue 
until the switch plunger retracts to the unarmed position.

(g )  The act iva tor  is now disarmed; proceed as in Pur. 1 above.
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GERMAN TORPEDOES

P1423( e l ) Exploder

General

1. Combination impact-inertia exploder and SIC act iva tor , f i t t e d  in nose 
pocket o f 18" GK-3 warheads with aircraft-launched torpedoes.

Description

1. External

(«> Same us Pi42s except that a six-lead plug connection projects 
through the a fter  end of the canister.

2. Internal

(a ) Same as Pi42s except as follows:

(1) Two e le c t r ic  detonutors with male connections are added to the 
booster. These detonators plug to female connections on the 
f i r in g  assembly frame when the booster is in the armed 
position.

(2) An e le c t r ic ,  spring-loaded arming switch, containing one con­
stant make and two make-break switches, is secured to the 
a f t e r  end o f  the f i r in g  mechunism. One o f  the make-break 
switches has no leads f i t t e d .

(3)
%

An extension is  added to the a fter  end o f  the arming spindle 
and serves to  restrain the arming switch so that the operative 
muke-break switch is  open when the exploder is unurmed.

(4) A small projection is added to the a f t e r  end of the drive 
shaft and controls a small arm on the forward end of the arm­
ing spindle.

(5) Leads from the plug connection as fo llows:

(1 ) Four to the arming switch.

( i i )  Two to the e le c t r ic  detonators.

(b ) The magnetic f i r in g  device is located elsewhere in the warhead.

Operation

1. (a ) Impact section

(1) Same as Pi42s.

(b ) Magnetic section

(1) The f i r s t  revolution o f  the drive shaft causes the projection 
on i t s  a fter  end to come up against the arm on the forward 
end of the arming spindle, thereby rotat ing  the spindle about 
25°. This moves the extension on the a fte r  end o f  the arming 
spindle away from the arming switch, allowing the make-break 
switch to  make and arm the magnetic c ircu it .

2. (a ) Impact section

(1) Same as Pi42s.

(b) Magnetic section

(1) Similar to P13.

Precautions

1. Boar In mind that the SIC magnetic f i r in g  device may incorporate a s e l f -  
destroying feuture. Except in extreme emergency, wait at least 24 hours 
before attempting to render safe.

2. Note thut there Is no means of d if fe ren t ia t ing  th is  exploder from the 
Pl42s when i t  is  mounted in the warhead. However, the P i42s (e l )  is 
used with the GK3 warhead which does not contain the SIC activator on 
i t s  top center l in e .

3. Note that th is  exploder is  exceptionally sensitive to shock or impact.

4. Check the inspection port.

(a )  I f  the booster can is v is ib le ,  the exploder is unarmed.

(b ) I f  the booster can is not v is ib le ,  tho exploder must be assumed to 
be armed. Do not attempt to render safe an armed exploder o f this 
type except in extreme emergency.
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GERMAN TORPEDOES

Pl42s(el) Exploder (Cont‘d.)
$. An additional possible means of checking the condition of the exploder 

is us follows:
(a) If the inertia clutch mechanism has not operuted, the white-painted 

inertia ring should nearly cover the inner opening of u 3/4" slot 
which perforates the exploder body about 1" forward of the in­
spection port. If the Inertia ring has moved forward, only the after 
edge is visible, indicating that the clutch has operated. The 
booster is probably in the amed position.

Rendering Safe Procedure
1. Same us P142s except as follows:

(a) After removing the exploder from the wornead pocket, disconnect 
the plug on the after end from the cuble in the warhead.

Keep Ring

Plug Connection 
to SIC Gear

Canister

Fig. 40 - Pi42s(el) Exploder
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GERMAN TORPEDOES

F.5.S. Exploder

1. Impact, d irect  action type, f i t t e d  In nose pocket o f  18" "F5B" warheads 
with F5B torpedoes.

Description

1. External

(a ) The exploder Is 12 3A "  long, i» 1/2" In maximum diameter, and is 
composed o f  the fo llowing main parts:

(1) A forward section, which protrudes 7" from the warhead, con­
s is t in g  o f an ogival exploder body. Four curved whiskers, 
f l a t  end type, protrude 2" from s lo ts  on the exploder body.
The whiskers are in a single casting and do not operate in­
dependently as in Pi-1. A two-bladed impeller with u span of 
3 1/2" is f i t te d  to the center o f the nose, being attached to 
the forward end of a dr ive shaft. A small spring-loaded flap , 
mounted on the side of the nose, prevents impeller rotation 
pr ior  to launching.

(2) An a fte r  section, consisting o f a cy l indr ica l s tee l canister
5 1/2" long, is secured to  the inner end o f  the exploder body. 
This oanlster houses the working parts o f the exploder.

(b ) Markings on tho exploder body uro us fo llows:

(1) The le t t e rs  F .$.3. stamped on the exploder body.

(2) The exploder se r ia l  number stumped on tho exploder body.

(3) Scribe marks in green paint on both the exploder body and 
whiskers which, when aligned, indicate the unfired position of 
the whiskers.

2. Internal

(a ) The internal alignment of parts is similur to  the Pi-1 although the 
f i r in g  mechanism is simpler in design. Tne booster can is mounted 
d ire c t ly  on a threaded drive shaft and is  prevented from rotating 
with the shaft by two longitudinal projections, 180° apart, on the 
inside o f  the exploder body. These projections enguge corresponding 
grooves on the outer circumference o f the booster can. Only two 
f i r in g  pins are f i t t e d  and i t  is assumed that the booster can (none 
recovered) contuins but two percussion detonutors. The plate cover 
and lever  plute f l t to d  to tho Pi-1 are combined into a single lever 
cover plate.

3. Method of Mounting

(a ) The exploder is slipped into the wurhead and secured by a keep ring.

Operation

1. Similar to Pi-1 although the arming range is not known.

Precautions

1. See Introduction.

Rendering Safe Procedure

1. Insert wedges abaft each whisker to  prevent any movement.

2. Tape the impeller to the nose piece.

3. Remove the exploder keep ring.

U. From a safe distance, remove the exploder from the warhead.

5. Remove the keep ring which secures the canister to the exploder body.

6. Remove the canister.

7. Remove the six screws which secure the lever cover plate to Ihe f i r in g  
pin housing and remove the lever cover plate.

8. Remove and dispose o f a l l  explosive elements as in Pi-1.

G en era l
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GERMAN TORPEDOES

G7A-AZ Exploder

General

1. Impact, d irect action type, f i t te d  In nose pocket o f  21" torpedoes.
Believed to be obsolete.

Description

1. External

(u )  The exploder Is 18 1/2" Ion*, 7 1/2" In maximum diameter, und Is 
composed o f  the fo llowing main parts:

(1) A forward section which protrudes 9" from the warheud con­
s is t in g  of an exploder body and nose piece very similar to the 
forwurd section o f  the P i-1 . Four f l a t  end, steel-tipped 
whiskers, made in a single casting, protrude 3" from slots in 
the nose piece. A two-bladed impeller with a span o f  5 1/2" • 
and variable pitch is f i t t e d  to the center of the nose piece, 
being attached to the forwurd end of a drive shaft. Ttie 
variab le pitch permits d if fe ren t  arming range settings. A l l  
other external features are very similar to the Pl-1 except 
that the nose piece is s l igh t ly  smaller in diumeter.

(2) An a f te r  section, consisting o f a cy lindrica l s tee l  canister 
9" long, is secured to the inner end of the exploder body.
The canister houses the main working parts o f the exploder.

(b ) Markings on the exploder body and nose piece are as fo llows:

(1) Tho le t te rs  G7A-AZ stamped on the nose piece.

2. Internal

(a ) Same as Pi-1 except us follows:

(1) None o f  the f i r in g  pins is  spring-loaded.

(2) An e le c t r ic  switch is f i t t e d  inside and a battery is  f i t t e d  to 
the a f te r  edge o f the f i r in g  pin housing. These are used for 
e le c t r ic  f i r in g  on impact.

(3) The booster charge is s l igh t ly  smuller and the booster can con­
tains four percussion detonators and two e le c t r ic  detonutors.

3. Method of Mounting

(a )  Same as Pi-1.

Operation. Precautions and Rendering Safe Procedure 

1. Same as Pl-1.

Impeller Whiskers Canister

Fig. U2 - G7A-a2 Exploder
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GERMAN TORPEDOES

G7A-MZ Exploder

1. Combination impact, d irect action and magnetic induction type, f i t t e d  in 
nose pocket in 21** torpedoes. Believed to be obsolete.

Description

1. External

(u ) The exploder is 28" long, 7 1/2" in maximum diumeter, and is com­
posed of the fo llowing main parts:

(1) A forward section, which protrudes 9" from the warhead, con­
s is t in g  of an exploder body and nose piece very similar to the 
forward section of the G7A-AZ. The main difference consists of 
two concentric setting rings around the forward part o f the 
exploder body. The forward ring, U3ed for  latitude adjustment, 
has a single l e t t e r  sett ing, "A", und number setting from -5 to 
16. When the exploder is  set on "A", the mugnctic f i r in g  device 
is  inoperative. The a f t e r  ring, used to  adjust the arming 
range, has settings from 120 to U000 meters.

(2) An a f te r  section, consisting o f a cy l ind r ica l s tee l  canister,
19 " long, is  secured to the inner end o f the exploder body.
The canister houses the muln working ports o f the exploder.

(b) Markings on the exploder body and nose piece arc as fo llows:

(u) The le t te rs  G7A-KZ stamped on the nose piece.

2. Internal

(a ) The primary working parts o f the impact urnlng and f i r in g  sections 
are sim ilar to those f i t ted  to the G7A-AZ except that an uraing 
range adjusting mechunism and clutch have been added and four f i r in g  
pins are f i t te d .  The fo llowing additional parts are added for  
magnetic f i r in g :

(1) A small, four-brush rotor.

(2) A movable compensating magnet for  la titude adjustment.

(3) A battery re lay  and various magnets.

3. Method o f Mounting 

(a )  Sane as Pi-1.

Operation

1. Safety range and latitude adjustments are nude prior to launching. When 
the torpedo is launched, impeller rotation turns the drive shaft and 
generator ro tor . A fter a variable period depending on the length of the 
arming range, the clutch operates, engaging the transporter spindle and 
the booster moves a ft  as in the P i-1 . The exploder is fu l ly  armed when 
the booster completes i t s  travel.

2. (a) Impact section

(1) Sume us Pl-1.

(b ) Magnetic section

(1) The exploder f i r e s  when a magnetic f i e ld  surrounds the rotor, 
whereupon i t  generates a small current which operates a 
sensit ive  re lay , putting the e le c t r ic  detonators across the 
battery.

Precautions and Rendering Safe Procedure

1. Same as ? i - l  except that step #8 of the rendering safe procedure should 
be changed us follows:

(a ) Remove the six screws which secure the lever plute, plate cover end 
mugnetlc f i r in g  device to the f i r in g  pin housing; remove the lever 
plute, plate cover and magnetic f i r in g  device.

G enera l
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GERMAN depth charges

Introduction

1. Although only a single German dopth charge case und four p is to ls  have 
been recovered, I t  Is believed that they are representative o f German 
developments in this f i e ld .  Recent in telligence reports indicate thut 
at least three cases and six  p is to ls  are in common use, a l l  the cases 
having the same dimensions and each o f  the p is to ls  operating on the 
same basic principles as the recovered specimens. The Tactica l Depth 
Charge, although not a depth charge in the usual sense, is included 
herein because of i t s  s im ila r ity  in appearance.

2. The pisto ls employed f i r e  by means o f a hydrostatically  driven, clock­
work f i r in g  device. Both pisto ls and charge cases are herein given 
arbitrary designations, the spec ific  German designations not oeing known, 
although depth oharges as a group are designated by the Germans us "WB" 
or "Wasser Bombon."

3. The fo llow ing precautions should generally bo observed when dealing with 
depth charges o f this type:

(a ) Do not move or Jar the charge except from a safe distance.

(b) Do not move or ro ta te  the depth setting d ia l while rendering safe.

(c )  I f  the charge is  found underwater, raise i t  to the surface before 
rendering safe.

Depth Charge Type I

General

1. Launchod by surface c ra f t .  

Description

1. Case

Shape

Color

Material

Diameter
Cose
Central tube 

Booster end 
P is to l  end

Length

Charge

Total weight In air

Weight o f  case less explosive

2. External f i t t in g s

End plate

F i l l in g  hole covers

3. Standard accessories for  case

(a ) P is to ls  - recovered with 
could be f i t te d .

(b) Standard booster release 

Rendering Safe Procedure

Cylindrical

Black. Ends may be painted red or 
yellow.

Steel

17 1/2"

2 i / i . "
7 7/8"

22 1/2"
300 lbs. approx. 

L20 lbs. approx. 

120 lbs.

16 1/8" dlam., secured by eight 
bolts, encloses booster end.
Fitted with six radial s t i f fen ing  
ribs, two o f  which are d r i l led  with 
1" l i f t i n g  holes.

Two, L" diam., on end plate , 180° 
apart, secured by expanding rubber 
wushers.

Type I .  Type I I ,  I I I  and possibly others

and booster assembly.

i*
1. Remove the p is t o l  securing screws und break the p is to l  seal by screwing 

two o f the screws into the extra holes lr. the p i3 to l  f lange .

2. Remove the p is t o l  from the cen tra l tube.
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OERKAN DEPTH CHARGES

Stiffening Ribs (6)

1 Lifting Hole (2)

Pistol Safety Pin
Lanyard

7 lg .  2 - Depth Charge Type I ,  P is to l  End
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Filhng Hole (2)

Releose

Lifting Hole (2)

Safety Fork

Lanyord

Stiffening 
Ribs (6)

F i g .  3 -  D ep th  Charge Type I ,  B o o s te r  End
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GERT.AN DEPTH CHARGES

Depth Charge Type I (Cont'd.)

3. I f  the booster can comes out with the p is to l,  separate i t  from the 
p is to l a fte r  retracting the spring-loaded securing detents.

U. Unscrew the detonutor from the p is to l.

5. I f  tho booster has not cone out with the p is to l ,  remove i t  und the 
booster release mechanism from the central tube.

6. Dispose o f detonutor, booster and charge.

Type I I  P is to l

General

1. Hydrostatic, clock-delay type, believed to be used in aircraft-launched 
depth charges.

Description

1. The pistol is  10 5/8" long, 7 3A "  diameter at i t s  top flange and is 
shaped roughly l ik e  a tapered cylinder. The case consists of two main 
parts us fo llows:

(a ) An upper section, 7 3/8" long, 5 5/8" in maximum diameter, which 
houses the following parts:

(1) A depth-setting d ia l and d ia l plate. Settings on the d ia l are 
35, 60, 90, 120 (meters) and SaFE. The d ia l plate is remova­
ble and is used to muke settings on the p is to l,  the small 
opening in the plate indicating se tt ing .

(2) A rubber diaphragm which controls a hydrostatic piston as­
sembly and which is held in the 3ufe position prior to launch­
ing by four lock ba lls . The lock balls  are held by a spring- 
loaded locking ring. A small sett ing boss on the locking ring 
protrudes from the top face o f the p i3 to l und is used to 
rotate the locking ring into position aguinst spring tension. 
Once in position, i t  is  held by a safety pin.

(3) A diaphrugm spring and three housing springs which tend to 
hold the hydrostat in the "out" position.

{U) A spring-loaded f i r in g  pin spindle, cen tra lly  located, which 
passes through a release co l la r .  The spindle is  held in the 
safe position by a small detent mounted thereon which beurs 
against the release c o l la r .  The co l la r  is  f i t t e d  with a 
small keyway or groove which permits the detent on the f i r in g  
pin spindle to  pass through upon f i r in g .

(5 ) A driving rack, connected to the hydrostat assembly, which
extends downward to engage the teeth o f  e pinion gear in the 
clockwork.

(b) A lower section, 3 1/2" long and 3 l/L" in dlumeter, threuds in­
terna lly  to the upper section. A cy l indr ica l ring mounted on its  
lower end serves as a booster seat and is  equipped with tnree small 
spring-loaded detents which lock the booster in place. The lower 
section contains the fo llowing parts:

(1) A clockwork escapement geared to the release co lla r .

(2) The lower end of the f i r in g  pin spindle.

(3) The lower end of the driv ing rack.

(4) The detonutor and small percussion cap.

2. V.ethod of Mounting

(a ) The p is to l  is secured to the case by ten body screws through the 
flange o f  i t s  upper section. A round, cover plate, 5 7/8" in 
diameter, f i t s  over the face o f  the upper section prior to launch­
ing.

Operation

1. (a ) The cover plate is removed and the depth sett ing made before
launching. To sot the depth, the d ia l p late is  grasped, depressed
and rotated to the proper position indicated by white numerals on
the d ia l  which represent meters. Rotution o f  the d ia l  plute 
rotutes the f i r in g  pin spindle, varying the distunce from the de­
tent on the f i r in g  pin spindle to the keywuy in the release co lla r .
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CERKAN DEPTH CHARGES

Depth Setting Dial

Tift. U -  Derth Charge P is to l  Type I I

Booster Seat

P to te

F i g .  5 -  Depth C harge P i s t o l  Type I I ,  Top V iew
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GERMnN DEPTli CHARGES

Type I I  P is to l  (Cont’ d . )

The greuter the distance, the greater the depth sotting since tne 
clocnwork must close the distance between the detent and Keyway 
before f i r in g  can take place. Removal o f the aufety pin allows the 
spring-loaded locking ring to rotate about 45 degrees under the 
tension of the lock releuse spring, thereby releasing the lock balls 
and unlocking the diaphragm and hydrostatic piston.

(b) When the enurge Is launched, Increasing hydrostutic pressure houses 
the booster over the detonator and depresses the hydrostatic piston 
against the tension of the three housing springs and diaphragm 
spring. Downward raovenent o f  the piston compresses the f i r in g  
spring and depresses the driv ing rack, thereby driving the clock 
pinion gear. Operation o f the clockwork rotates the release co l la r  
und, when the co l la r  has rotated to the point wnere the f i r in g  pin 
spindle detent is  In l ine with the keyway in the co l la r ,  the f i r in g  
pin Is freed to Impinge on the detonator.

Type I P is to l

1. This p isto l d i f fe rs  from the Type I I  as follows:

(u) I ts  depth settings are given both In meters, fo r  f i r in g  depth, and 
In seconds, for  time delay between launching and f i r in g .  The time 
delay figures are painted In red as fo llows: 5, 10, 15, 20, 26 and 
33. The depth settings are painted In white, d irec t ly  below the time 
settings, as fo llows: 15, 25, 35, 45, 60 and 75.

(b) The words ''SEK" and •’MET" are painted on the d ia l plate alongside 
the window on the depth sotting d ia l.

Type I I I  P is to l

1. This p is to l ,  believed to bo a surface-launched model or the Type I I ,  
d i f fe rs  from tne Type I I  as follows:

(a) Settings on i t s  depth-setting d ia l are 20, 35, 50, 70, 90 and i20 
meters.

(b) The snape of the p is to l  body is  modified s l igh t ly .

Type IV P is to l

1. This p is to l ,  not recovered byU .S .,  is known to have settings o f 20, 25, 
55 and 90 (meters) but Is believed to be otherwise Identical to Type I I .

Type V P is to l

1. This p is to l ,  apparently an older model o f  the Type I I ,  is very similar 
lnternully to the Type I I .  I t s  case construction however, d i f fe rs  
rad ica lly  as fo llows:

(a) I ts  securing flange is positioned about in the center o f  the case 
ruther than at the top o f the upper section. Provision Is mude 
for  eight securing screws instead o f  ten.

(b) A 4 1/2" tubular extension Is added to the lower section or clock 
housing to accommodate the f i r in g  pin shaft. A special flange Is 
f i t t e d  to this extension fo r  the booster, detonutor und percussion 
cap mounted on the lower end o f  the extension. Depth settings are 
the sume as Type I I .

(c )  No Information is  available as to the type o f  booster f i t te d  or 
how i t  is secured.

Standard Booster und Booster Release Mechanism

Booster

1. The German depth charge booster is similar to that used in Mine Type GC. 
I t  consists o f a cy lindrica l container, 5 1/4" long and 2 1/8" in d i­
ameter, with un 11/16" grooved stem on its  outer end. The detonutor 
envelope screws into -and seals the inner end o f  the container. I t  is 
known to be used with the p is to ls , Type I ,  I I ,  and I I I  in the depth 
charge Type I .
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GERMAN DEPTH CHARGES

S afe ty  P in Lanyard
D ia l P late

Depth Setting  
D ia l

Fig. 6 -  Depth Charge P is to l  Type I

DioI Plate

F i g .  7 -  Depth C harge P l 3t o l  Type 1 , Top V iew
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GERMAN DEPTH CHARGES

Fig . 8 -  Depth Charge P is to l  Type I I I

D io l P la te

Hole h r  Safety

Setting

F i g .  9 -  D epth  C harge P i s t o l  T ype  I I I ,  Top V iew
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GERMAN DEPTH CHARGES

Dial Plate

Fig . 10 -  Depth Charge P la to l Type V

Locking R ing  
Setting Boss

Depth S e tt in g  D ia l

fo r  S a fe ty  
Pin

F ig .  11 -  Depth C harge P i s t o l  Type V , Top V iew
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GERMAN DEPTH CH.iRC^S

‘ ETY PIN LANYARD COVER PLATE COVER PLATE D IAL PLATE DEPTH CHARGE CASE;

FIRING SPRING 

RACK PLATE

OETENT KEYWAY

PINION GEAR 

DRIVING RACK

■DEPTH INDICATOR WINDOW 
DEPTH SETTING DIAL 
SAFETY PIN

DETONATOR

DETONATOR ENVELOPE

BOOSTER RELEASE MECHANISM

DC CASE

SAFETY FORK

Fig . 12 -  Depth Charge P is to l  Type I I I ,  Sectional View

H yd ro s ta tic

Booster

Booster Release Mechanism

F ig .  13 -  D epth  C h arge  B o o s te r  A a a ea b ly
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GKRKAN DEPTH CHARGES

Standard Booster and Booster Release Mechanism (Cont'd .)

Booster Release Mechanism

1. This device Is a hydrostatically-actuated release mechanism housed In a 
cy lindrica l container, 3" In diameter and 1" long. The booster can stem 
f i t s  into a recess on the Inner side and Is held by two locking detents. 
Hydrostatic pressure releases the detents and the booster Is then housed 
over the detonutor by spring pressure. The mechanism Is locked prior to 
launching by a two-pronged safety fork.

2. This mechanism Is used with the depth charge, Type 1 and probably with 
a l l  depth charges which take the p is to ls  Type I ,  I I ,  and I I I .

German Tactical Depth Charge

General
1. Buoyant, tac t icu l explosive charge, launched from surface cra ft .

2. German designation unknown.

3. Used defensively by surface cruft to  harass pursuing surface units. 
Designed to force pursuing ships to keep at a safe distance from the 
charges and thus g ive the pursued ship a tu c t ica l  udvuntuge.

Description

1. Case

Shape Cylindrica l

Material Steel

2.

Color

Diameter

Length

Charge

Totul weight in a ir

Gray-green

18"

22 "

130 lbs. Hexanite (approx.) 

170 lbs. (approx.)

The charge Is  composed o f  f iv e  main parts as fo llows:

(a ) The charge container - a cylinder, 10" long and 18" In diameter, 
f i t t e d  with a booster tube, 21 1/2" long, which protrudes 11 1/2" 
below the container. A 4 1/2" length of the upper part of the 
tube is  3" In diameter and serves as a f i r in g  device pocket. The 
lower purt which houses the booster is  2 1/4” in diameter. Two 
smaller tubes, 1/2" in diameter, 180° apart and 4" from the central 
tube, pas3 longitudinally through the container. The arable numer­
als 30, 50, 70 and 200 are stenciled In white or black around the 
top o f  the container. A transparent, protective covering is  f i t t e d  
over the stenciled numbers which evidently indicate the burning 
tine in seconds fo r  the four fuze delays o f the f i r in g  device. Two 
f i l l i n g  holes, 2 1/2" in diameter, are located at the bottom o f  the 
container.

(b) The buoyancy chanber - a watertight cy linder, 12" long and 18" in 
diameter! Two ve r t ica l  t i e  rods o f  the separating gear aro 
secured to the top o f the chumber and are so located as to f i t  Into 
the 1/2" tubes In the churge container when the two sections are 
married. The chamber 1s f i t t e d  with a central tube, 4" In diameter, 
which houses the extension o f  the charge container booster tube when 
the two sections are married.

( c ) The f i r in g  device -  consists o f u framework containing four pull 
ign iters  with connecting fuze delay cords, a separating detonator 
and a main detonutor. The ign iters are mounted on the top face In 
positions corresponding with the delay settings on the charge con­
tainer. Saca Ign ite r  is f i t t e d  with a short lanyurd und Is en­
closed In a red, bulbous, protective cap. The four fuze delay 
cords are wound around the frame and terminate in a central Junction 
box. An additional fuze tra in  runs from the Junction box to the 
separating detonutor and a longer fuze extends downward to the main 
detonator.

(d) The separating gear - a simple system of connecting t i e  rods which 
secure the churge container to the buoyancy chamber and which, wdien 
the separating detonator f i r e s ,  permit the charge container to drop 
free .  The t i e  rods on the buoyancy chamber extend through tne 
charge container and are secured ut the ir  upper ends by two con­
necting pins. One end of each pin ongages u’ notch in l t e  re-
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F ig . 15 - Tact ica l Depth Charge, Ign ite r  End
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F i g .  16 -  T a c t i c a l  D epth  C h a rge , B o o s te r  End
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GERMAN DEPTH CHARGES

Gorman Tactical Depth Charge (Cont 'd .)

spective t i e  rod and the other ends o f the two pins butt against 
each other at the center o f the f i r in g  device and are secured there­
to  by a small, blow-off cap.

(e) The booster and booster release gear - the booster is  similar to that 
f i t t e d  to Mine Type GC, being U 3/4" long, 2 1/8" in diameter and 
f i t t e d  with a fork-shaped c l ip  at one end. The Booster release and 
spring are located at the bottom of the booster tube with the 
booster c l ip  being locked to the release housing by the release rod.
A booster roleuse and suspension lanyard, believed to be about 
6 1/2' long, Is attached to the release rod at one end. I t s  other 
end 18 attached to a brace across the lower end of the buoyancy 
chamber central tube.

Operation

1. When the churge Is launched, one o f  the four Ignitors Is pulled, s tart­
ing Its  appropriate fuze delay which burns while the charge remains on 
the surface. Shortly a fte r  the fuze burns to the Junction box, the 
separating detonator f i r e s ,  ripping loose the blow-off cap and allowing 
the connecting pins to  drop free. The charge container is  then released 
to drop to the end o f the lanyurd which, when i t  is pulled taut by the 
weight o f  the charge container, retracts the release rod and operates the 
booster release. The charge Is now fu l ly  armed with the buoyancy chamber 
f loa t ing  on the surface and the charge container below I t  at the end of 
the suspension lanyard.

2. After a short delay period (believed to be about 10 seconds) provided by 
the delay fuze from the Junction box to the main detonator, the charge 
f i r e s .

Precautions

1. Avoid a l l  contact with the ign iters , fuzes and booster lanyard.

2. I f  any o f  the Ign iter  covers Is missing, the charge may be In a dangerous 
condition and must be treated as a hangfire.

3. I f  the charge container and buoyenoy chamber have separated, the detonator 
and booster are probably married.

Rendering Safe Procedure

1. Remove the six  screws which secure the f i r in g  device to i t s  pocket.

2. Remove the f i r in g  device.

3. Destroy the f i r in g  device. Do not attempt to  remove fuzes and detonators.

4. Dispose o f  a l l  explosive elements.
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GERMAN CONTROLLED MINES

Fig. 1 - Vino Type GH, Sectioned View
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GERMAN CONTROLLED MINES

General

1. Although the Germuns huve made extensive use o f  various influence mines 
as prepared demolition charges, the only mines which are known to have 
been used underwater as ta c t ic a l ,  controlled mines are the Mines Type 
GH and GI. This chapter incorporates a l l  available information on the 
above controlled mine assemblies. Part IV, Chapter I ,  in which the 
mines are treated as influence mines, contains detuiled Information on 
the mine cases.

Controlled Mines Type GH and GI

Description

1. A f i r in g  cable is  led into the case through a stu ff in g  box which re ­
places the clock pocket in the influence-fired model o f each mine. 
The cable used is a four-conductor typo although, in the mines re­
covered to dute, the two respective black and white conductors were 
twisted together, making the cable a double-conductor type.

2. The two conductors are attached to two upper terminals on the mine 
terminal board and the detonator leads, to the corresponding lower 
terminals. Two detonators and boosters are sometimes used, in which 
case the detonators are wired in pa ra l le l .  A galvanized cable con­
nector is used to stop the f i r in g  cable to a drogue eyo on the cover 
plate.

Operation

1. Mine is armed raanuully pr ior  to launching.

2. Mine is f ired  e le c t r ic a l ly  by an observer.

3. No self-disarming devices are f i t t e d .

HV.S

1. S l i t  the f i r in g  cable; cut and tupe euch lead separately.

2. Removo the booster cover plate; remove the booster.

3. Dispose o f  booster and charge, leaving the detonator in pluce.
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Detonator
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___ 1______
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Fig. 2 - Mine Type GI, Sectional View
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CEJC'^N SWEEP OBSTRUCTCRS

Fig . 1 - Explosive Conical Float Typ® 1.

Fig. 2 - Explosive Conloti Float Type 2.
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G2RKAH S'.tESP OBSTRUCTORS

Introduction

1. Germun sweep obstructors, la id In and around moored mine f ie ld s ,  ure 
designed to  cut sweep cables and prevent or hinder sweeping o f  the mine 
f i e ld .  They may contain explosives or merely support mechanical cutters 
on their mooring cables. The various types o f conical f loa ts  may be 
indistinguishable when found a f loa t.

German Explosive Conical Float Type 1 (Type 2)

Ceneral

1. Moored, conical f lo a t  sweep obstructor, la id by surface c ra ft .

2. German designation, "Sprengbo.je."

3. Defensive, anti-sweep device laid in and around moored mine f ie ld s .  
Maximum length of mooring cable is  360 fee t .

Description 

1. Cuse

Conical upper section welded 
to hemispherical lower section.

Black

Steel

15"

37"

1 lb . 13 oz.

50 lbs. approx.

At top o f  conical section.

Two, 180° apart on lower 
hemisphere.

Threaded into side o f flange 
on lower hemisphere.

In pocket in base, secured by 
ve r t ic a l  rod and nut at top 
of f l o a t .  Firing sleeve con­
tains hole fo r  safety pin.

3. Type 2 d i f f e r s  from Type 1 as fo llows:

(a ) The base o f the f lo a t  contains no soluble plug f i t t in g  on flange.

(b) The arming hydrostat locks in the armed position.

(c )  I t  is no t- f it ted  with an interlocking gr ip  to  release the f lo a t  in 
case o f  f i r in g  fa i lu re .

Operation

1. Float takes depth by a fixed mooring cable (v e r t ic a l  cylinder anchor 
with cable stop pin ). A stop pin is  Inserted aboard the laying vessel 
and determines the length of cable that w i l l  unwind from the cylinder. 
A hydrostat in the f i r in g  mechanism unlocks the spring-loaded f i r in g  
pin in 7 fe e t  of water. Dissolution of a soluble plug unlocks the 
f i r in g  sleeve and the f i r in g  mechanism is armed.

2. The spring-loaded f i r in g  pin is released by a rotating cam operated by 
a lever system connected to the f i r in g  sleeve. A sweep wire riding up 
the mooring cubic w i l l  l i f t  the f i r in g  sleeve, operating the lever. 
Thirty pounds pressure w i l l  operate the sleeve. I f  the explosive gear 
fa l l s ,  further pressure w i l l  be exerted on the charge case. At about 
200 lbs. pressure, a spring-loaded interlocking gr ip  mounted above the 
hydrostat releases, dropping the mooring with charge s t i l l  attached 
and freeing the f lo a t  only.

3. The only self-dlsurmlng feature is a device which locks the f i r in g  pin 
when the flout surfuces. This is extremely unreliable.

3hnpe

Color

Material

Diameter

Length

Charge

Total weight in uir 

2. External f i t t in g s  

L i ft in g  eye 

Securing lugs

Soluble plug f i t t in g

Firing assembly
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OERKAN SWEEP OBSTRUCTORS

German Explosive Conicul Float Typo 1 (Type 2) (Cont' d . )

Precautions

1. The f loat should not be moved or touched, due to  the extremely sensi­
t iv e  f i r in g  mechanism. Countermine whenever possible.

2. Type 1, which is f i t t e d  with a soluble plug, nuy be rendered safe, as 
prescribed below, tut only in extreme emergencies. Typo 2, having no 
soluble plug, must always be rendered safe by means other than d is­
assembly.

Rendering Safe Procedure (Type 1 only)

1. Insert a sa fety  pin to hold the sleeve out; lash the pin in place.

2. Remove the co tter  key and nut from the upper end o f the f lo a t .  From a
safe distance withdraw the unit from base o f f lo a t .

3. Back out the screw at the elbow Joint between the sleeve and the f i r in g
p'ln.

U. Remove and l i f t  o f f  the keep ring and locking ring from around the edge 
o f  the charge.

5- Unscrew the charge from tho f i r in g  pin unit, using gripes i f  necessary.

6. Remove the sub-booster from the f i r in g  pin unit, a small grub screw
must be removed to do th is . Tho detonator w i l l  come o f f  with the sub­
booster.

7. Remove the match cap by separating i t s  holder from the f i r in g  pin unit.

8. The booster muy now be removed from the cLurge and the f i r in g  pin unit 
broken dov/n with safety.

9. Dispose of a l l  explosive elements.

Static Conical Sweep Obstructor

Genoral

1. i.!oored, conical f lo a t ,  la id  by surface c ra ft .  Fitted with mechanical 
cutters on mooring cable.

2. Non-explosive, anti-sweep device, la id  in und around moored mine f ie ld s .

Description

1. Float

Shape Conical; resembles explosive
conicul f lou ts .  Type 1 and 2.

Color Black

Material Steel

Diameter (base) 19"

Length L4"

2. The f lo a t  is  moored to u concrete block, 33” x 27" x 28", which is  sur­
mounted by a 3teel drum, 33" high and 25" in diameter. The mooring 
cable (300 f t .  max.) is  f i t t e d  with four mechanical cutters. The up­
permost cutter is attached two fe e t  below the f l o a t  und the othors, at 
L '3 "  in terva ls . Seven cone-shaped, steo l beads are woven into the 
mooring cable between the f loa t  and the uppermost cutter.

Operation

1. A stop pin is inserted in the anchor prior to  laying to adjust the depth 
setting. The f lo a t  therefore takes depth by fixed mooring cable set­
t ing . Dissolution of a soluble plug releases the f lo a t  from i t s  anchor. 
The flout then r ises, pulling the cutters from brackets inside the drum 
and unreeling the cable.
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P ig . u -  Sxploaive Conical Float, with Anchor
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GERMAN Sl&EP OBSTRUCTORS

Aircraft-Laid Sweep Obstructor
General

1. The Cornan a ir c ra f t - la id  sweep obstructor is  8'5 1/2" long, 25 1/2" in 
nuximua diuraeter and weighs 2021 lbs . When assemoled for laying, i t  
resembles very closely a Mine Tjpe GG with t a i l  fa ir ings  attached.

Description

1. Component parts are as fo llows:

(a ) The anchor - a stee l cylinder with an og iva l nose resembling the 
case o f  Mine Type GG. I t  is 62" long and weighs about 1000 lbs. 
Approximately 865 lbs. o f cement are cast into the forward part, 
the a f t e r  end of the casting being formed to provide (1) position­
ing seats fo r  two cutters and (2 ) a mooring cable drum. The f o l ­
lowing f i t t in g s  are bolted to  the a fter  end o f the casting:

(1) A wooden block which serves as a f lou t  seat.

(2) A c ircu lar, cutaway rubber buffer pad which is  believed to 
serve as u shock absorber upon impact.

(b) The f lo a t  - this component has the appearance o f two cones welded 
together at their  bases. I t  is  32" long overa ll ,  21" in maximum 
diameter and has a posit ive  buoyancy o f about 65 lbs. The mooring 
cable is  attached to a lug at one end.

(c )  The t a l l  -  consists o f a truncuted cone f i t t e d  with four radial 
fins which are enclosed by a shroud ring, 8" long and 25 1/2" in 
diameter. The conical section is  U) 1/2" long, 25 1/2" in d i­
ameter at i t s  forward end and 8" in diameter at i t s  a f te r  end.
The t a i l  is  attached to the a f t e r  end o f the anchor by eight bolts.

(d) The cutters - these are standard German mechanical cutters, two in 
number, secured to the mooring cable three fe e t  and nine feet  re­
spectively  below the f loa t .

( e )  The mooring cable -  consists o f a 125 f t .  length o f  5/8" steel 
wire. One end is  attachod to the f lo a t  and the othor end, to  a 
short length of chain which in turn is  attached to a bolt on tho 
anchor case. The chain sorvo3 to  prevent the mooring cable from 
purting due to chafing on the anchor. Pr ior  to laying, the cable 
is wound around the cement casting in the anchor.

Operation
1. Impuct with the water sheurs the t a i l .  The buoyancy o f  i t s  case and 

the expelling e f fe c t  o f  the rubber buffer pad cause the f lo a t  to r ise 
toward the surface as the anchor sinks. As the anchor continues to 
sink, the en tire  length o f  mooring cable pays o f f  the mooring drum and 
the f loa t  and cutters take depth according to the depth o f  the water.
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