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Th e  torpe do w as  one  of th e  m os t e xpe ns ive , and m os t te ch nological de licate , and 
advance d, w e apons  of w orld w ar 2. As  s uch , it s uffe re d from  s e ve ral proble m s .
A torpe do is  m ade  up of s ix e le m e nts :
th e  torpe do its e lf, th e  s h e ll, th e  propuls ion s ys te m , a guidance  s ys te m , th e  e xplos ive  
ch arge /w arh e ad, th e  de tonator/pis tol, and th e  de pth  control s ys te m , th at k e pt a cons tant 
de pth  along th e  torpe do runs .
One  of th e  m ain le s s ons  th at w as  le arnt during w orld w ar 1, w as  th e  ne e d to cre ate  a 
torpe do th at le ft no bubble  trail (th e  torpe dos  w e re  prope lle d via com pre s s e d air, and th is  
le ft a vis ible  bubble  trail, th at s h ow n cle arly th e  pos ition of th e  attack e r, as  w e ll as  th e  
torpe do h e ading), and th e  firs t e le ctrical pow e re d torpe do w as  re ady in 19 18.
Altough  forbidde n by th e  Ve rs aille s  Tre aty, th e  de ve lopm e nt of th is  torpe do continue d 
s e cre tly, unde r a ge rm an com pany, ope rating in Sw e de n, in 19 23, and firs t te s ts  w e re  
m ade  in Karls k rona, in 19 29 .

In s e cond w orld w ar, th e  Krie gs m arine  us e d 21 inch  diam e te r torpe dos  (553m ), th at h ad 
a le ngth  of 7,16 m e te r. Th is  s tandard m e as ure  w as n't us e d in s om e  ve ry s pe cific cas e s , 
lik e  for ins tance , th e  torpe dos  de s igne d by profe s s or W alte r, th at h ad a le ngh t of 5 m e te rs .
Th e  torpe dos  h ad as  de s ignation, th e  le tte r T, follow e d by a num be r in rom an num e ric 
form at (for ins tance , TIII), and s om e tim e s , an s uffix le tte r as  w e ll, to de s ignate  a 
s ubvariant (for ins tance , TIIIa).
All torpe dos  h ad as  initial de s ignation, th e  le tte r G, follow e d by a num be r w h ich  indicate d 
h is  le ngh t (5 or 7), and a final le tte r th at indicate d th e  propuls ion s ys te m  (a for air 
propuls ion, e  for e le ctric, w  for w alte r 
turbine ).
Bas ically, in w orld w ar tw o, tw o m ain type s  
of torpe dos  w e re  us e d, th e  G7a, and th e  
G7e , both  21 inch  in diam e te r, and 7.16 
m e te rs  in le ngh t. Both  took  th e  s am e  
e xplos ive  ch arge , w e re  controlle d by a 
conve ntional s ys te m  of de pth  control, and 
th e  dire ction s ys te m  w as  gyros copically 
controlle d, in fact, th e  only diffe re nce  
be tw e e n th os e  torpe dos , w as  th e  
propuls ion s ys te m .

Fig.1: TI G7a "Ato" torpe do

Fig.2:
Ste am  propuls ion
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Th e  G7a torpe do, w as  prope lle d by an com pre s s e d air 
e ngine , w h ich , in th e  be ginning of th e  w ar, allow e d th re e  
pos s ible  s pe e d adjus te m e nts , 44 k nots  w ith  a total run of 
5000 m e te rs , 40 k nots  w ith  a total run of 7500 m e trs , and 
30 k nots , w ith  a total run of 12500 m e te rs . Expe rie nce  h as  
s h ow n th at th e  44 k nots  s e ttings , dam age d th e  e ngine d, 
and th is  s e tting w as  ne ve r us e d until m id of w orld w ar tw o, 
w h e n th e  propuls ion s ys te m  w as  ch ange d.
As  th e  G7a w as  air prope lle d, it le ft a vis ible  bubble  trail, 
and th ank s  to th is , it w as  m os tly us e d in nigh t attack s . 

Oth e r of th e  proble m s  of th e  G7a w as  th at it w as  a ve ry s ofis ticate d and e xpe ns ive  
w e apon to m anufacture , and gre at q uantitie s  of s trate gic m ate rials  w e re  e m ploye d in its  
fabrication, as , for ins tance , 370Kg of coppe r, and s om e  3730 h ours  of w ork , w ith  a total 
cos t of around 24000 Re ich s m ark s .
At th e  be gginning of th e  w ar, th e  torpe do 
w as  totally re de s igne d, and w h ith out h aving 
its  pe rform ance  affe cte d, its  us e  of coppe r 
w as  re duce d to 169 Kg, h ours  of w ork  
re duce d to 1707 h ours , and total cos t w as  
re duce d tow ards  13500 Re ich s m ark s .
Th e  G7a w as  de s igne d to im pact th e  s ide  of 
th e  h ull, and for th at m otive , w as  e q uippe d 
w ith  a contact pis tol (Aufs ch lagz ündung).

As  for th e  G7e , it h as  an e le ctric propuls ion 
s ys te m , w h ich  w as  pow e re d by m e ans  of an 
e le ctric batte ry (13T210, but num be r and 
type s  diffe r on m ode ls , as  late r m e ntione d), 2,44m  long, and th at w e igh te d 711Kg. Th e  
batte ry h ad 52 ce lls , th at w e re  capable  of producing 9 2A/h our. Th e s e  ce lls  w e re  
as s e m ble d in an containe r th at could be  e xtracte d from  th e  torpe do, via rails .
An im portant as pe ct, w as  th at th e  batte ry w as  e q uippe d w ith  an h e ating s ys te m , th at 
could be  activate d via e xte rnal e ne rgy, to incre as e  th e  te m pe rature  up to 30°C. Th is  
pre h e ating incre as e d th e  range  of th e  torpe do be tw e e n 40-60% .

Th e  batte ry pow e re d an e le ctric m otor, th at gave  an pow e r of 9 4cv at 1755rpm , for 
around 5,6m inute s . Th e  G7e  h ad a m axim um  range  of 5000 m e te rs , at 30 k nots , th at 
w e re  re duce d to 1700 m e te rs , if th e  batte ry w as n't pre h e ate d be fore  launch .
Altough  it s h are d m any e le m e nts  w ith  th e  G7a (e xplos ive  ch arge , gyros cope , pis tol, and 
de pth  control de vice ), it w as  m uch  ch e ape r to m ak e .
Surpris ingly, th e  allie s  h ad no k now le dge  of th e  e xis te nce  of th e  e le ctric pow e re d 
torpe dos , until s om e  w e re  re cove re d from  th e  bottom  of Scapa Flow , afte r U47 s unk  th e  
battle s h ip Royal Oak .

Fig.3:
Pi2 contact pis tol

Fig.4:
Pi4 contact pis tol

Fig.5:
TIII G7e  "Eto" torpe do



FaT

A ne w  dire ction control s ys te m  w as  re ady at th e  e nd of 19 42, th e  FaT (Fe de rapparat 
Torpe do, but s om e  s ource s  als o re fe r to th is  as  th e  Fläch e nabs uch e nde r Torpe do).
Th is  s ys te m  allow e d th e  torpe do runs  to be  s e t be fore  th e  torpe do launch , in fact, 
program m ing a patte rn of dire ction. For ins tance , you could s e t a torpe do, s o th at afte r an 
prim ary run of 1200 m e te rs , it ch ange d dire ction for 400 m e te rs , and th e n re turne d back  
to its  original cours e , cre ating in th is  m anne r, a s e arch  patte rn.
If no im pact occurre d afte r th e  prim ary run, th e  torpe do turne d back , and th e n again, until 
any ve s s e l w as  h it, or until th e  m axim um  run le ngh t w as  ach ie ve d. Th e  ide al w as  for th is  
torpe do to be  launch e d be h ind a convoy.

Th e  FAT de vice  w as  ins talle d firs t in 
th e  G7a torpe dos , and s ince  th e y le ft 
a vis ible  bubble  trail, its  us e  w as  
lim ite d to nigh t attack s .
A s ligh t m odification of th e  FAT 
de vice , th e  FATII, w as  ins talle d firs t in 
th e  G7e  torpe dos , th at w e re  th e n 
re nam e d, TIII G7e  FaTII, from  March  
19 43. Th e s e  s h ould be  launch e d from  
th e  s te rn, to attack  an e s cort ch as ing 
an uboat. Afte r th e  firs t run, th e  
torpe do w ould run circle s , alw ays  
turne d to th e  le ft.
Th e  FaTII e nte re d s e rvice  in May 
19 43, but it didn't h ad good re s ults , 
th ank s  to its  s h ort autonom y (5000m ), 
and th ank s  to th is , a ne w  ve rs ion w as  
built, th e  TIIIa FaTII (G7e ), th at, w ith  a 
large r batte ry capacity, allow e d a 
range  of 7315 m e te rs .

Torpe do Guidance

Fig.6:
FaT guidance  s ys te m



LuT

In March  19 44, a ne w  torpe do guidance  de vice  appe ar, th e  LuT (Lage nunabh ängige r 
Torpe do), w h ich  w as  de ve lope d from  th e  FaT de s ign, but th at incorporate d s om e  
im prove m e nts  in th e  s e arch  patte rn.
Now  it w as  pos s ible  to s e t a ne w  cours e , afte r a prim ary run, th is  ne w  cours e , allow e d th e  
torpe do to follow  th e  cours e  of th e  convoy, to th e n s tart a z igz ag s e arch  patte rn. Th is  
z igz ag dis tance , w ould be  s e t to be  anyth ing from  0 to 1600 m e te rs , w h ile  on th e  original 
FaT, only 2 options  w e re  available .

Th e  ve locity of th e  torpe do w as  als o 
im prove d, and its  s pe e d could be  s e t 
be tw e e n 5 to 21 k nots . Th e  LuT w as  
ins talle d in th e  G7a (TI LuTI G7a), and 
in th e  e le ctric ve rs ion of th e  s am e  (TI 
LuTI G7e ), w ith  incre as e d autonom y.

A ne w  ve rs ion, th e  LuTII, allow e d 
ch ange s  of cours e , of 180°. Th e  LuT 
w as n't us e d in com bat until 19 44, and 
only s om e  70 of th e m  w e re  us e d 
ope rationally.

Fig.7:
LuT guidance  s ys te m



Pi.1 pis tol

In s e pte m be r 19 39 , th e  s tandard de tonator for th e  G7A and G7E torpe doe s , w as  th e  Pi.1, 
th at could e ith e r be  of im pact type  (Aufs ch lagz ündung), or m agne tic type  
(Magne tz ündung-pis tol). Th e  m agne tic de tonator cons is te d in a longitudinal s tructure , 
th at h ad as s e m ble d an prope lle r lik e  s h ape  in th e  frontal are a of th e  h e ad. W h e n in 
concact w ith  an m agne tic fie ld, an e le ctric circuit w as  conne cte d via a re lay, and 
de tonate d th e  ch arge . It h ad a s afe ty de vice  th at arm e d th e  w arh e ad afte r th e  firs t 250m  
of th e  run.

Th e  im pact de tonator w as  ve ry 
s im ple , and it w as  us e d alre ady in 
W W 1. It w as  m ade  of a s ingle  
trigge ring fus e , and 4 m e ch anical 
s e ns ors , conne cte d in th e  frontal 
s e ction of th e  torpe do. By de te cting 
contact w ith  an obje ct, any of th e  4 
m e ch anical s e ns ors , trigge re d th e  
fus e , and de tonate d th e  w arh e ad. 
Afte r h os tilitie s  s tarte d, m any 
captains inform e d of m ultipl,e  
faillure s  in th e  torpe dos , am ongs t 
th e m , de tonating be fore  th e y w e re  
s uppos e d to.

Th e  de s igne rs  of th e  contact pis tol k ne w  th at you could h ave  dud torpe doe s , th e  m ajority 
caus e d by th e  incorre ct us e  of th e  de tonators , but oth e r faults  could be  caus e d by th e  
follow ing:

1) th e  m agne tic fie ld of th e  e arth  varie s  according to latitude  and th is  could caus e  s om e  
proble m s  in th e  m agne tic dife re ntial m e as ure m e nts  th at trigge re d th e  de tonator and 
w arh e ad de tonation (th is  m os tly occure d in pas s ive  m agne tic de tonators ).

2) vibrations  (from  torpe do run, e tc...) could caus e  a variation of th e  m agne tic fie ld of th e  
torpe do its e lf, or its  inte rnal m e ch anis m s , again, caus ing a ch ange  in th e  m agne tic 
dife re ntial th at trigge re d th e  de tonator to e xplode  th e  w arh e ad (th is  proble m  affe cte d 
m os tly active  m agne tic de tonators ).

De tonators

Fig.8:
Pi.4 contact pis tol



Th e  de s igne rs  at th e  Torpe dove rs uch ans talt (TVA, de partm e nt of torpe do te s ts ) k ne w  
about th e s e  proble m s , and m ade  th e  e rror of re lying th e ir w ork  in th e ore tical calculations , 
not in practical te s ts  of th e  diffe re nt s ituations  th at a captain could face  in th e  m ids t of 
h os tile  e ngage m e nt, th is  le ad to a failure  of s tandardiz ation of torpe do param e te rs , w ith  
th e  cons e q ue nce  incre as e  in failure s .

Th e  firs t m e as ure  th at Döe nitz  took  
w h e n facing th e s e  proble m s  w ith  
m agne tic pis tols , w as  in th e  2nd of 
Octobe r of 19 39 , by orde ring th e  
Unte rs e e bootw affe  to us e  only th e  
contact pis tols  until ne w  orde rs .
Th e n, it w as  found th at th e  contact 
pis tols  didn't w ork e d corre ctly e ith e r, 
and th e  caus e  of th is  w as  found to be  
a poor de s ign of th e  4 m e ch anical 
s e ns ors  in th e  contact pis tol, w h ich  
faile d to trigge r th e  de tonation w h e n 
th e  im pact angle  w as  h igh e r th an 20 
de gre e s . An e xam ple  of th is  took  
place  in th e  30th  of Octobe r 19 39 , 
w h e n U-56, com m ande d by W ilh e lm  
Z ah n, fire d a s pre ad of TI G7a 
torpe dos , agains t th e  britis h  cruis e r H MS Ne ls on. W ilh e lm  Z ah n s aw  3 im pacts , but no 
de tonation.

Pe rm is s ion to us e  m agne tic pis tols  again, w as  give n in th e  10th  of Nove m be r of 19 39 , but 
ne w  proble m s  force d m ore  te s ts , and finally, th e  de s igne rs  w e re  force d to adm it th at th e  
s ys te m  w as  faulty. Th e s e  proble m s  w e re  acce ntuate d in th e  Norw e gian cam paign, due  to 
th e  alre ady m e ntione d variations  in m agne tic fie ld dife re ntial (it w as  als o found th at th e  
norw e gian fjords  ge ology, h ad an adde d im pact in aggravating th e  proble m  th at th e  
latitude  pre s e nte d, and all th is  com bine d w ith  th e  poor de s ign of th e  m agne tic pis tols , 
m ade  th e  uboat cre w s  ve ry unh appy w ith  cons e cutive  torpe do failure s ).

All torpe do attack s  w e re  analyz e d, and Grand Adm iral Rae de r, acus e d s e ve ral m e m be rs  
of th e  TVA, of th e  failure s  of pis tol de s igns , for w h ich  th e y w e re  judge d. Th e re  w e re  cas e s  
of torpe do de s igns  be ing s e nt to th e  front, w ith out h aving h ad pas s e d th e  ne ce s s ary trial 
te s ts . Th e  TVA, w h ich  w as  form e d until th e n, by civilian pe rs onne l, w as  totally 
re m ode lle d, and naval office rs  w e re  place d in ch arge  of e ach  de partm e nt.

Until a s olution w as  found to th e s e  proble m s , Döe nitz  orde re d th at all torpe dos  w e re  to be  
e q uippe d w ith  th e  contact pis tol, and th at th e y w e re  to be  launch e d at s h allow  de pth . W ith  
th is  ne w  orde r, s uce s s e s  w e re  ris ing again.

Fig.8:
De tail of Pi.4 contact pis tol



Pi.2

Th e  Pi.2 com bine d in a s ingle  pis tol, tw o de tonation s ys te m s , an im pact and a m agne tic 
de tonator. Th is  pis tol w as  only us e d in th e  G7e  torpe dos . Th e  im pact de tonator w as  
s im ilar to th e  Pi.1 pis tol (w h ich  w as  a s im ple  contact pis tol only). On th e  oth e r s ide , th e  
m agne tic pis tol w as  of a totally ne w  de s ign. Th is  ne w  de s ign activate d th e  de tonator 
w h e n th e  m agne tic fie ld w e nt ove r a pre de te rm ine d tre s h old. Anoth e r nove lty, w as  th e  
pos s ibility of, by m e ans  of a s w itch , to s e le ct th e  us e  of th e  contact de tonator only (and 
not contact +  m agne tic). Th e  e ne rgy for th e  m agne tic de tonator w as  s upplie d by th e  
torpe do's  batte rie s .
(Re ad appe ndix A for s om e  e xtra inform ation about th is  s ubje ct.)

Pi.3/MZ 3
Th ank s  to th e  num e rous  
proble m s  w ith  its  pis tols , 
Ge rm any as k e d for h e lp to 
its  allie s , and Italy s e nt 
Ge rm any, in Augus t of 
19 43, a s e rie s  of S.I.C 
m agne tic pis tols , w h ich  th e  
Krie gs m arine  calle d MZ 3.
Th e  contact de tonator 
s ys te m  w as  s im ilar to th e  
Pi3, but on th e  oth e r s ide , 
th e  m agne tic de tonator 
w as  of a totally diffe re nt 
de s ign, w h ich  w as  late r 
m anufacture d in Ge rm any 
unde r th e  de s ignation 
MZ 3a.

TZ 5/Pi4c
It w as  ve ry cle ar w h e n de s igning th e  TV torpe do, th at th e  acous tic s e ns ors  s h ould be  
place d in th e  front of th e  torpe do, w h ich  force d a com ple te  re de s ign of th e  w arh e ad and 
de tonation s ys te m . Th is  m e ant th at th e  contact de tonation s ys te m  coulnd't be  bas e d in 
te h  actual s ys te m  of m e canical s e ns ors  w h ich  w e re  trigge d w h e n th e y im pacte d th e  
obje ctive , and th at th e  m agne tic de tonation s ys te m  could not be  bas e d in variations  of 
m agne tic fie ld.
Als o, th e  guiding s ys te m  s h ould be  capable  of pe rform ing s udde n ch ange s  of dire ction, 
and th at de tonation s ys te m s  s h ould be  able  to de al w ith  th is  s udde n ch ange s  of dire ction.
Th e s e  pre m is e s  le ad to tw o ne w  type s  of de tonators . Th e  TZ 5 w as  an active  m agne tic 
pis tol, w h ich  m e ant it ge ne rate d its  ow n m agne tic fie ld, th at w h e n ch ange d by anoth e r 
m agne tic fie ld (lik e  th e  m agne tic fie ld of a s h ip's  h ull), activate d th e  e xplos ive  ch arge  
(w h ile  pas s ive  m agne tic pis tols  re lie d on th e  variation of th e  e nvironm e ntal m agne tic fie ld 
to pas s  a pre s e t tre s h old to trigge r th e  de tonation). Th e  Pi4c contact pis tol, w as  an 
ine rtial contact pis tol, place d in th e  back  of th e  w arh e ad, w h ich  w ork e d w ith  tw o 
pe nduluns . According to all data, th is  w as  th e  be s t ge rm an pis tol(s ) us e d in w w 2.

Fig.9 :
De tails  of Pi.2 and Pi3 pis tols



Tie fe n Apparat I (TA I)

Both  th e  G7a and th e  G7e  w e re  e q uippe d at th e  be ginning, w ith  th e  TA1, a conve ntional 
de pth  m aintaining e q uipm e nt, bas e d on a pe ndulum  s ys te m  and an h ydros tatic valve .
Unfortunate ly, th is  s ys te m  w as n't te s te d e nough  be fore  th e  w ar, s ince  th e re  w as  th e  
as s um ption th at th e re  w ould be  an w ide s pre ad us e  of m agne tic pis tols , not contact 
pis tols , w h ich  m e ant th at it w as n't at all crytical to m aintain cons tant, th e  de pth  of th e  
torpe do.
Th ank s  to all th e  proble m s  w ith  both  th e  
contact and m agne tic pis tols , th e  BdU 
is s e d orde rs  for all torpe dos  (w ith  
contact pis tols , w h ile  proble m s  in 
m agne tic pis tols  w e re  be ing s orte d out) 
to be  fire d at a m inim um  de pth . Re ports  
from  Britis h  inte llige nce , m ainly gath e re d 
afte r th e  U-570 capture , h ave  s h ow n th at 
in th e  Spring of 19 41, th e s e  proble m s  
w e re  s till a m ajor h e adach e  to th e  
Unte rs e e bootw affe .

Tie fe n Apparat II (TA II)

4 proble m s  force d th e  de ve lopm e nt and de ploym e nt, in 19 43, of a ne w  s ys te m  to control 
th e  de pth  of torpe do runs , th e  TA II.
Firs t, th e  proble m s  w ith  th e  TAI, and s e cond, torpe dos  e q uippe d w ith  FaT and LuT 
guidance  s ys te m s , w e re  de s e s tabiliz e d by s h ip's  h ull dis place m e nt +  prope lle r cavitation, 
and te nde d to jum p off th e  s urface .
Th ird, th e  TIIIa and FaTII torpe dos , w e re  e q uippe d w ith  h e avie r and h e avie r batte rie s  
(17T210) to incre as e  th e ir range . Th is  e xtra w e igh t incre as e d th e  ne gative  boyancy of th e  
torpe do, w h ich  w as n't th e n capable  of re taine d cons tant run de pth .
And fourth , uboats  w e re  be ing force d to launch  th e ir torpe dos  from  e ve r incre as ing 
de pth s , and th e  TA1 s ys te m  took  too m uch  tim e  in s tabiliz ing th e  torpe do.

De pth  control de vice s

Fig.10:
Torpe do De pth  Control de vice , TA1



Th e  TAII w as  m e ant to s olve  all th e s e  
proble m s , and h ad a fe w  im prove m e nts . 
Th e  m axim um  run de pth  of th e  torpe do 
w e nt from  12 m e te rs , to 15 m e te rs  and 
th e  control s ys te m  w as  re de s igne d, s o 
th at torpe dos  could be  launch e d from  a 
de pth  of up to 40 m e te rs .
Th e  TAII als o s olve d in part, th e  
s tabiliz ation proble m s  of FaT and LuT 
torpe dos , s ince  th e s e  torpe dos  w e re  
e q uippe d w ith  e xte ns ions  in th e  h oriz ontal 
s tabiliz e rs  th at w e re  activate d by 
com pre s s e d air. Th is  m ade  th e m  m ore  
s table , but incre as e d autorotation ratio, s o 
a s im ilar s ys te m  w as  ins talle d in th e  
ve rtical s tabiliz e rs  as  w e ll.

Endde tonie re rs ich e rung 

All torpe dos  w e re  de s igne d s ink  autom atically, if th e y h ad re ach e d th e ir m axim um  range , 
w ith out any im pact, but s om e tim e s , torpe dos  de tonate d w h e n th e y im pacte d m arine  
ground, or by pre s s ure  collaps e  of th e  de tonator.
To avoid th is , it w as  de s igne d th e  Endde tonie re rs ich e rung (pre ve ntion of de tonation at 
e nd of run). It cons is te d of an h ydros tatic valve , th at floode d th e  de tonator w h e n th e  
torpe do re ach e d a de pth  of 150 m e te rs .

Propuls ion:

At th e  be ginning of w w 2, th e re  w e re  2 propuls ion s ys te m s  in th e  torpe dos .
Th e  firs t one , w as  th e  inte rnal com bus tion e ngine  ins talle d in th e  G7a (Ato) torpe dos , th at 
us e d De k alin (de cah ydronaph tale ne ) as  fue l, and com pre s s e d air as  oxidiz e r. It re nde re d 
a pow e r of 350cv at 1470rpm , w h ich  pe rm itte d 3 pos s ible  s e ttings  of s pe e d/range , 44 
k nots  at 5000m , 40 k nots  at 7500m , and 30 k nots  at 12500m . H ow e ve r it w as  notice d 
th at th e  44k nots  s e ttings  brok e  th e  e ngine , and th us , th is  s e tting w as n't us e d until th e  
propuls ion s ys te m  w as  m odifie d.

Fig.11:
Torpe do De pth  Control de vice , TA2

Fig.12:
TI G7a diagram



Th e  s e cond s ys te m , w as  th e  e le ctrical e ngine  of th e  G7e  
(Eto) torpe dos . H is  prim ary advantage  w as  th at it didn't 
le ft a trail of bubble s  lik e  th e  G7a. Th e  batte rie s  th at 
fe e de d th e  e ngine  w e re  DC curre nt, m e as ure d 2.8m  and 
w e igh te d 711Kg.
Th e  batte rie s  h ad 52 ce lls  th at w e re  capable  of producing 
9 2A/h our. Th e  ce lls  w e re  as s e m ble d in boxe s  th at could 
be  e xtracte d from  th e  torpe do by m e ans  of s pe cial rails . 
An im portant as pe ct w as  th at th e  batte ry w as  e q uippe d 
w ith  an h e ating s ys te m , th at s h ould be  activate d via 
e xte rnal pow e r, to incre as e  th e  te m pe rature  to 30'C. Th is  
pre h e ating incre as e d th e  total run le ngh t of th e  torpe do, 
by up to 60% .
In both  s ys te m s , th e  e ngine s  controlle d tw o contrarotating 
prope lle rs  (to e lim inate   autorotation)

Typical loads
up to 19 43, th e re  w as n't m uch  ch oice , G7a and G7e , 
but in May of 19 43
th e  typical load aboard a Type  VII w as
in th e  bow , 4 TI FaTI G7a and 6 TIII G7e .
in th e  s te rn, tw o TIII FaT II G7e

In April 19 44, th e  varie ty incre as e d, and typical load 
w as
in th e  bow , 3 T5 G7e s  Z auk onig, and 5 LuT or 2 FaTI 
+  3 FaTII
in th e  s te rn, tw o TV G7e s  Z auk onig

Th e  e ntrance  of s e rve r of th e  Type  VII and IX in 19 38, 
h appe ne d at th e  tim e  w h e n gyros cope s  w e re  be ing 
introduce d, w h ich  allow e d torpe dos  to tak e  a h e ading 
of + /-9 0' in 1' s te ps , and of a ne w  torpe do com pute r to 
calculate  th e  firing angle s  (T.Vh .Re .SI)

Th e  data to fe e d to th e  TDC w as :
- e s tim ate d dis tance  to targe t
- s pe e d and angle  re lative  to uboat
- s pe e d of torpe do
- corre ction factor for uboat balancing +  parallax

from  th is , th e  TDC com pute d th e  firing angle , dire ction angle , 
conve rge nce , and m axim um  dis tance , and trans m itte d th is  
via dials  to th e  torpe do room .
Th e  torpe do office r took  th is  inform ation and s e t th e  gyro 
angle s  on th e  torpe dos  accordingly.

Fig.12:
Batte ry de tail

Fig.13:
Loading of torpe dos  on a type  VII uboat

Fig.14:
Gyros cope  in de tail



At th e  be ginning, th e  conve rge nce  com putation and dire ction angle , w e re  com pute d 
s e paratly, but from  19 39 , th e s e  calculations  w e re  m ade  dire ctly in a ne w  TDC calle d 
T.Vh .Re .S2

Com bat e xpe rie nce s  
s h ow n num e rous  e rrors  
and difficultie s  in us ing 
th e  ne w  s ys te m s . Th e re  
w as  a ne e d to autom ate  
th e  fe e ding of data 
dire ctly in th e  torpe dos . 
Als o, th e  ne w  FaT and 
LuT torpe dos  w e re  
about to be  us e d, and 
th is  force d a re de s ign of 
all s ys te m s . Th e  ne w  
TDC, calle d T.Vh .Re .S3 
(Sie m e ns  S3), w as  ve ry 
s e ns itive  to h um idity, 
and couldn't be  ins talle d 
in th e  conning tow e r, 
w e re  th e  attack  
pe ris cope  w as  ins talle d, 
s o it w as  ins talle d in th e  control room  (z e ntral).
Th e  ne w  TDC h ad a ne w  control pane l w h e re  th e  w e apon office r could fe e d and vis ualiz e  
all th e  data dire ctly, from  th e  conning tow e r. Torpe do launch ing w as  als o m ade  from  th e  
conning tow e r, and include d a 2,5s e conds  re tarde r, for torpe do s pre ads .

A s im ple  angle  com pute r w as  de s igne d for us e  in th e  XVII uboat (W alte r), but it ne ve r got 
into s e rve r, h ow e ve r, an e volution of th is  TDC w as  ins talle d in th e  Type  XXIII uboats , th e  
T.Vh .RGM.3d.

Fig.15:
Sie m e ns  S3 torpe do com pute r



Surface  attack s  w e re  carrie d out by norm ally 1 w e apons  office r and in th e  Type  IA and 
Type II, it w as  us e d a Torpe do U-Boot Z ie l Apparat Nº1 (TUZ A1), w h ich  w as  too s low  and 
com plicate d, and h ad to be  dis as s e m ble d and re as s e m ble d for e ach  attack . A ne w  
ve rs ion w as  built by Karl Z e is s  in 19 36. Th e  firs t ve rs ion, TUZ A2, w as n't s ubm e rs ible , and 
th e re fore , it als o ne e de d to be  dis as s e m ble d and re as s e m ble d for e ach  attack . Th e  ne w  
ve rs ion h ow e ve r, th e  TUZ A3 w as  s ubm e rs ible , up to a de pth  of 9 0 m e te rs .

In 19 39 , a ne w  s ys te m  e nte re d s e rvice , als o m anufacture d by Karl Z e is s , th e  Uboot Z ie l 
Optik  (UZ O). Th e re  w e re  2 ve rs ions , th e  UZ O1 for th e  Type  VII uboat, and th e  UZ O2 for 
th e  Type  IX. Th e  2 ve rs ions  w e re  ide ntical, e xce pt for th e  m ounting s upport of UZ O2 
w h ich  w as  h igh e r th an th e  one  in UZ O1, to com pe ns ate  for th e  gre ate r h e igh t of th e  Type  
IX bridge . H ow e ve r, uboats  k e pt on carrying aboard, a TUZ A3, th at could be  ins talle d in 
th e  UZ O s upport, in cas e  th e  UZ O w as  dam age d.
Th e  UZ O h ad lots  of dis advantage s , it w as  com plicate d to us e , and re q uire d a s pe cial 
le arning cours e , and th e  bridge  lim ite d its  fie ld of vie w  to + /-110', and th e  UZ Os  h ad 
w ate rtigh t proble m s  from  9 0m  upw ards .
De s pite  all th is , a ne w  ve rs ion w as  m ade , and 4 diffe re nt com panie s  pre s e nte d th e ir 
prototype s . Th e  Sie m e ns  UZ S4 w as  th e  ch os e n one . It w as  e q uippe d w ith  Z e is s  10x80 
binoculars .

Surface  Attack s

Fig.16:
Torpe do attack  on a fre igh te r



Torpe do type  re fe re nce

TI G7a "Ato"

Ge räte -Nr.: 12
Diam e te r: 533,4m m
W e igh t: 1538Kg
Le ngth : 7163m m
Ch arge : Ka, or Kc280 w arh e ads , 280Kg (H e xanite ).

Pis tol: Pi1 or TZ 3 w ith  Pi3 (contact or contact couple d w ith  pas s ive  
m agne tic).

Arm ing: 250m  (pre  19 43)
150m  (pos t 19 43)

Boyancy(% ): 21

Range /Spe e d: 6000m /44Kn (not us e d in e arly w ar)
7500m /40Kn (e arly w ar)
12500m /30Kn (e arly w ar)
6000m /44Kn (late r in th e  w ar)
8000m /40Kn (late r in th e  w ar)
14000m /30Kn (late r in th e  w ar)

Pow e r: De cah ydronaph th ale ne  (De calin) W e t-H e ate r, 4 cylinde rs
108h p   at 9 40U/m in (e arly w ar)
241h p   at 1270U/m in (e arly w ar)
300h p   at 1500U/m in (e arly w ar)
255h p   at 1280U/m in (late r in th e  w ar)
350h p   at 1470U/m in (late r in th e  w ar)

Note s :
44k nots  s e ttings  w e re  found to ove rload th e  e ngine  and w e re n't us e d during th e  e arly 
ye ars  of th e  w ar. Th e  e arly m ode ls  us e d in 19 39  h ad range s  about 20%  le s s  th an th e  
s tandard s pe cifie d of 6000m /44Kn, 8000m /40Kn, 14000m /30Kn, be ing in fact of 
7500m /40Kn and 12500/30Kn. Pow e r als o ch ange d, from  108h p/9 40U/m in, 
241h p/1270U/m in, 300h p/1500U/m in, to 255h p/1280U/m in, and 350h p/1470U/m in. Th e  
w arh e ad w as  a Ka280 or Kc280, w ith  280Kg of H e xanite . Explos ive  ch arge  w as  us ually 
60% TNT and 40%  h e xanitrodiph e lylam ine , in various  m ixe s :

                SW 18: 50%  TNT, 24%  H ND, 15%  alum inium .
                SW 36: 67%  TNT, 8%  H ND, 25%  alum inium .
                SW 39 : 45%  TNT, 5%  H ND, 30%  am onium  nitrate , 20%  alum inium .
                SW 39 a: 50%  TNT, 10%  H ND, 5%  am onium  nitrate , 35%  alum inium .

Note , w ak e  w as  m uch  m ore  vis ible  at 40Kn, s ince  air cons uption ch ange d from  13.6 atü 
at 30Kn, to 24.3 atü at 40Kn.



TI G7a "Ato" FaT I

Ge räte -Nr.: 12
Diam e te r: 533,4m m
W e igh t: 1538Kg
Le ngth : 7163m m
Ch arge : Ka, or Kc280 w arh e ads , 280Kg (H e xanite ).

Pis tol: Pi1 or TZ 3 w ith  Pi3 (contact or contact couple d w ith  pas s ive  
m agne tic).

Arm ing: 250m  (pre  19 43)
150m  (pos t 19 43)

Boyancy(% ): 21

Range /Spe e d: 6000m /44Kn (not us e d in e arly w ar)
7500m /40Kn (e arly w ar)
12500m /30Kn (e arly w ar)
6000m /44Kn (late r in th e  w ar)
8000m /40Kn (late r in th e  w ar)
14000m /30Kn (late r in th e  w ar)

Pow e r: De cah ydronaph th ale ne  (De calin) W e t-H e ate r, 4 cylinde rs
108h p   at 9 40U/m in (e arly w ar)
241h p   at 1270U/m in (e arly w ar)
300h p   at 1500U/m in (e arly w ar)
255h p   at 1280U/m in (late r in th e  w ar)
350h p   at 1470U/m in (late r in th e  w ar)

Note s :
44k nots  s e ttings  w e re  found to ove rload th e  e ngine  and w e re n't us e d during th e  e arly 
ye ars  of th e  w ar. Th e  e arly m ode ls  us e d in 19 39  h ad range s  about 20%  le s s  th an th e  
s tandard s pe cifie d of 6000m /44Kn, 8000m /40Kn, 14000m /30Kn, be ing in fact of 
7500m /40Kn and 12500/30Kn. Pow e r als o ch ange d, from  108h p/9 40U/m in, 
241h p/1270U/m in, 300h p/1500U/m in, to 255h p/1280U/m in, and 350h p/1470U/m in. Th e  
w arh e ad w as  a Ka280 or Kc280, w ith  280Kg of H e xanite . Explos ive  ch arge  w as  us ually 
60% TNT and 40%  h e xanitrodiph e lylam ine , in various  m ixe s :

                SW 18: 50%  TNT, 24%  H ND, 15%  alum inium .
                SW 36: 67%  TNT, 8%  H ND, 25%  alum inium .
                SW 39 : 45%  TNT, 5%  H ND, 30%  am onium  nitrate , 20%  alum inium .
                SW 39 a: 50%  TNT, 10%  H ND, 5%  am onium  nitrate , 35%  alum inium .

Note , w ak e  w as  m uch  m ore  vis ible  at 40Kn, s ince  air cons uption ch ange d from  13.6 atü 
at 30Kn, to 24.3 atü at 40Kn.



FaT s tands  for "Fläch e nabs uch e nde n Torpe do" or for "Fe de rapparattorpe do". Afte r a 
prim ary run of be tw e e n 1600m  to 3200m , if noth ing w as  h it, it w ould turn 9 0 or 180 
de gre e s  to th e  le ft or to th e  righ t, and m ak e  s e condary runs  of e ith e r 800m  or 1600m , 
until e ith e r a targe t w as  h it, or batte rie s  w e re  e xaus te d. 
On th e  firing of a FaT torpe do, oth e r uboats  h ad to be  w arne d, oth e rw is e  th e y w ould ris k  
be ing h it by frie ndly FaT torpe dos .
Standard proce dure  w as  to dive  to 50m e te rs  de pth .
Note  th at th e  FaTI guidance  s ys te m  w as  only couple d to th e  TI G7a torpe do, w h ile  th e  
FaTII guidance  s ys te m , w as  only couple d to th e  TIII G7e  torpe do.



TI G7a "Ato" LuT I

Ge räte -Nr.: 12
Diam e te r: 533,4m m
W e igh t: 1538Kg
Le ngth : 7163m m
Ch arge : Ka, or Kc280 w arh e ads , 280Kg (H e xanite ).

Pis tol: Pi1 or TZ 3 w ith  Pi3 (contact or contact couple d w ith  pas s ive  
m agne tic).

Arm ing: 250m  (pre  19 43)
150m  (pos t 19 43)

Boyancy(% ): 21

Range /Spe e d: 6000m /44Kn (not us e d in e arly w ar)
7500m /40Kn (e arly w ar)
12500m /30Kn (e arly w ar)
6000m /44Kn (late r in th e  w ar)
8000m /40Kn (late r in th e  w ar)
14000m /30Kn (late r in th e  w ar)

Pow e r: De cah ydronaph th ale ne  (De calin) W e t-H e ate r, 4 cylinde rs
108h p   at 9 40U/m in (e arly w ar)
241h p   at 1270U/m in (e arly w ar)
300h p   at 1500U/m in (e arly w ar)
255h p   at 1280U/m in (late r in th e  w ar)
350h p   at 1470U/m in (late r in th e  w ar)

Note s :
44k nots  s e ttings  w e re  found to ove rload th e  e ngine  and w e re n't us e d during th e  e arly 
ye ars  of th e  w ar. Th e  e arly m ode ls  us e d in 19 39  h ad range s  about 20%  le s s  th an th e  
s tandard s pe cifie d of 6000m /44Kn, 8000m /40Kn, 14000m /30Kn, be ing in fact of 
7500m /40Kn and 12500/30Kn. Pow e r als o ch ange d, from  108h p/9 40U/m in, 
241h p/1270U/m in, 300h p/1500U/m in, to 255h p/1280U/m in, and 350h p/1470U/m in. Th e  
w arh e ad w as  a Ka280 or Kc280, w ith  280Kg of H e xanite . Explos ive  ch arge  w as  us ually 
60% TNT and 40%  h e xanitrodiph e lylam ine , in various  m ixe s :

                SW 18: 50%  TNT, 24%  H ND, 15%  alum inium .
                SW 36: 67%  TNT, 8%  H ND, 25%  alum inium .
                SW 39 : 45%  TNT, 5%  H ND, 30%  am onium  nitrate , 20%  alum inium .
                SW 39 a: 50%  TNT, 10%  H ND, 5%  am onium  nitrate , 35%  alum inium .

LuT I ("Lage nunabh ängige r Torpe do") ve rs ion of TI G7a torpe do. 



TI LuTII G7a

Ge räte -Nr.: 29
Diam e te r: 533,4m m
W e igh t: 1538Kg
Le ngth : 7163m m
Ch arge : Ka, or Kc280 w arh e ads , 280Kg (H e xanite ).

Pis tol: Pi1 or TZ 3 w ith  Pi3 (contact or contact couple d w ith  pas s ive  
m agne tic).

Arm ing: 250m  (pre  19 43)
150m  (pos t 19 43)

Boyancy(% ): 21

Range /Spe e d: 6000m /44Kn (not us e d in e arly w ar)
7500m /40Kn (e arly w ar)
12500m /30Kn (e arly w ar)
6000m /44Kn (late r in th e  w ar)
8000m /40Kn (late r in th e  w ar)
14000m /30Kn (late r in th e  w ar)

Pow e r: De cah ydronaph th ale ne  (De calin) W e t-H e ate r, 4 cylinde rs
108h p   at 9 40U/m in (e arly w ar)
241h p   at 1270U/m in (e arly w ar)
300h p   at 1500U/m in (e arly w ar)
255h p   at 1280U/m in (late r in th e  w ar)
350h p   at 1470U/m in (late r in th e  w ar)

Note s :
44k nots  s e ttings  w e re  found to ove rload th e  e ngine  and w e re n't us e d during th e  e arly 
ye ars  of th e  w ar. Th e  e arly m ode ls  us e d in 19 39  h ad range s  about 20%  le s s  th an th e  
s tandard s pe cifie d of 6000m /44Kn, 8000m /40Kn, 14000m /30Kn, be ing in fact of 
7500m /40Kn and 12500/30Kn. Pow e r als o ch ange d, from  108h p/9 40U/m in, 
241h p/1270U/m in, 300h p/1500U/m in, to 255h p/1280U/m in, and 350h p/1470U/m in. Th e  
w arh e ad w as  a Ka280 or Kc280, w ith  280Kg of H e xanite . Explos ive  ch arge  w as  us ually 
60% TNT and 40%  h e xanitrodiph e lylam ine , in various  m ixe s :

                SW 18: 50%  TNT, 24%  H ND, 15%  alum inium .
                SW 36: 67%  TNT, 8%  H ND, 25%  alum inium .
                SW 39 : 45%  TNT, 5%  H ND, 30%  am onium  nitrate , 20%  alum inium .
                SW 39 a: 50%  TNT, 10%  H ND, 5%  am onium  nitrate , 35%  alum inium .

LuT II ("Lage nunabh ängige r Torpe do") ve rs ion of TI G7a torpe do.



TII G7e  "Eto"

Ge räte -Nr: 20
Diam e te r: 534,6m m
W e igh t: 1608Kg
Le ngh t: 7163m m
Ch arge : Ka280, 280Kg

Pis tol: Pi1 (Pi G7a AZ  contact pis tol)
Arm ing: 250m
Boyancy(% ): 21

Range /Spe e d: 5000m /30k n at 1700U/m in, pre h e ate d at 30'C
3000m /28Kn not pre h e ate d.

Pow e r: Sie m e ns  GL231/75 E-Motor, 100h p, 2x 13T210 batte rie s
9 1V/9 50A        72KW  at 1755U/m in (pre h e ate d at 30'C)
83V/885A        60KW  at 159 0U/m in (not pre h e ate d at 30'C)

Note s :
Th is  unit us e d a 100h p Sie m e ngs  GL231/75 e le ctric m otor, th at drove  tw o contra-rotating 
prope lle rs . Th e  above  range  and s pe e d of 5000m /30Kn could be  re ach e d only if th e  
batte rie s  w e re  pre h e ate d to 30'C. Th e s e  torpe doe s  h ad to be  s e rvice d e ve ry 3 to 5 days  
in orde r to m aintain th e ir re liability.
Not pre -h e ate d range s  are  3000m /28Kn. Som e  s ource s  m e ntion a 300Kg ch arge .



TIII G7e  "Eto"

Ge räte -Nr: 20
Diam e te r: 534,6m m
W e igh t: 1608Kg
Le ngth : 7163m m
Ch arge : Ka280, 280Kg

Pis tol: Pi2 (Pi G7H  AZ /MZ  (contact pis tol couple d w ith  pas s ive  m agne tic 
pis tol)

Arm ing: 150m
Boyancy(% ): 21

Range /Spe e d: 5000m /30k n at 1700U/m in, pre h e ate d at 30'C
 3000m /28Kn not pre h e ate d.

Pow e r: Sie m e ns  GL231/75 E-Motor, 100h p, 2x 13T210 batte rie s
9 1V/9 50A        72KW  at 1755U/m in (pre h e ate d at 30'C)
83V/885A        60KW  at 159 0U/m in (not pre h e ate d at 30'C)

Note s :
Th is  unit us e d a 100h p Sie m e ngs  GL231/75 e le ctric m otor, th at drove  tw o contra-rotating 
prope lle rs . Th e  above  range  and s pe e d of 5000m /30Kn could be  re ach e d only if th e  
batte rie s  w e re  pre h e ate d to 30'C. Th e s e  torpe doe s  h ad to be  s e rvice d e ve ry 3 to 5 days  
in orde r to m aintain th e ir re liability.
Not pre -h e ate d range s  are  3000m /28Kn. Th is  ve rs ion us e d an influe nce  pis tol, th e  Pi2 (Pi 
G7H  AZ /MZ ), w h ich  h ad an im pact pis tol, s im ilar to th e  Pi1 im pact pis tol, couple d w ith  an 
pas s ive  m agne tic TZ 3 pis tol.
Th e  torpe do could be  s e t via a s w itch , to e ith e r us e  only th e  im pact pis tol (AZ ), or th e  
im pact+ m agne tic (MZ ).
Th e  w arh e ad us e d TNT+ H ND (Trinitrotolue ne + H e xanitroph e nylam ine )



TIII FaTII G7e

Ge räte -Nr: 20
Diam e te r: 534,6m m
W e igh t: 1620Kg
Le ngth : 7163m m
Ch arge : Ka280, 280Kg

Pis tol:         Pi2 (Pi G7H  AZ /MZ  (contact pis tol couple d w ith  pas s ive  m agne tic)

Arm ing:         150m
Boyancy(% ):  21

Range /Spe e d: 5000m /30k n at 1700U/m in, pre h e ate d at 30'C
3000m /28Kn not pre h e ate d.

Pow e r: Sie m e ns  GL231/75 E-Motor, 100h p, 2x 13T210 batte rie s    
9 1V/9 50A        72KW  at 1755U/m in (pre h e ate d at 30'C)   
83V/885A        60KW  at 159 0U/m in (not pre h e ate d at 30'C)

Note s :
Th is  unit us e d a 100h p Sie m e ngs  GL231/75 e le ctric m otor, th at drove  tw o contra-rotating 
prope lle rs . Th e  above  range  and s pe e d of 5000m /30Kn could be  re ach e d only if th e  
batte rie s  w e re  pre h e ate d to 30'C. Th e s e  torpe doe s  h ad to be  s e rvice d e ve ry 3 to 5 days  
in orde r to m aintain th e ir re liability. 
Not pre -h e ate d range s  are  3000m /28Kn. 
Th is  ve rs ion us e d a influe nce  pis tol, th e  Pi2 (Pi G7H  AZ /MZ ).
Th e  w arh e ad us e d TNT+ H ND (Trinitrotolue ne + H e xanitroph e nylam ine ).
Th is  w as  th e  FaT ve rs ion of th e  TIII G7e .



TIIIa FaTII G7e

Ge räte -Nr: 20
Diam e te r: 534,6m m
W e igh t: 1760Kg
Le ngth : 7163m m
Ch arge : Ka280, 280Kg

Pis tol: Pi2 (Pi G7H  AZ /MZ  (contact pis tol couple d w ith  pas s ive  m agne tic 
pis tol)

Arm ing: 150m
Boyancy(% ): 32

Range /Spe e d: 7500m /30k n at 1700U/m in, pre h e ate d at 30'C
 4500m /28Kn not pre h e ate d.

Pow e r: Sie m e ns  GL231/75 E-Motor, 100h p, 2x 17T210 batte rie s , 125A/h our

Note s :
Th is  unit us e d a 100h p Sie m e ngs  GL231/75 e le ctric m otor, th at drove  tw o contra-rotating 
prope lle rs . Th e  above  range  and s pe e d of 7500m /30Kn could be  re ach e d only if th e  
batte rie s  w e re  pre h e ate d to 30'C. Th e s e  torpe doe s  h ad to be  s e rvice d e ve ry 3 to 5 days  
in orde r to m aintain th e ir re liability.
Not pre -h e ate d range s  are  4500m /28Kn. Th is  ve rs ion us e d an influe nce  pis tol, th e  Pi2 (Pi 
G7H  AZ /MZ ), w h ich  h ad an im pact pis tol, s im ilar to th e  Pi1 im pact pis tol, couple d w ith  an 
pas s ive  m agne tic TZ 3 pis tol.
Th e  torpe do could be  s e t via a s w itch , to e ith e r us e  only th e  im pact pis tol (AZ ), or th e  
im pact+ m agne tic (MZ ).
Th e  w arh e ad us e d TNT+ H ND (Trinitrotolue ne + H e xanitroph e nylam ine )
Th is  w as  th e  FaTII ve rs ion of th e  TIII G7e  (note  th at TIII G7e 's  only h ad FaTII guidance  
de vice s , FaTI w e re  only us e d on TI G7a torpe dos ).
Th is  torpe do us e d tw o 17T210 batte rie s , w ith  a large r capacity of 125 Am pe re s /h our, 
com pare d to th e  13T210 batte rie s , w h ich  h ad a capacity of 9 3 Am pe re s /h our.



TIIIa LuTI G7e

Ge räte -Nr: 20
Diam e te r: 534,6m m
W e igh t: 1760Kg
Le ngth : 7163m m
Ch arge : Kb280, 280Kg

Pis tol: Pi2 (Pi G7H  AZ /MZ  (contact pis tol couple d w ith  pas s ive  m agne tic 
pis tol)

Arm ing: 150m
Boyancy(% ): 32

Range /Spe e d: 7500m /30k n at 1700U/m in, pre h e ate d at 30'C
 4500m /28Kn not pre h e ate d.

Pow e r: Sie m e ns  GL231/75 E-Motor, 100h p, 2x 17T210 batte rie s , 125A/h our

Note s :
Th is  unit us e d a 100h p Sie m e ngs  GL231/75 e le ctric m otor, th at drove  tw o contra-rotating 
prope lle rs . Th e  above  range  and s pe e d of 7500m /30Kn could be  re ach e d only if th e  
batte rie s  w e re  pre h e ate d to 30'C. Th e s e  torpe doe s  h ad to be  s e rvice d e ve ry 3 to 5 days  
in orde r to m aintain th e ir re liability.
Not pre -h e ate d range s  are  4500m /28Kn. Th is  ve rs ion us e d an influe nce  pis tol, th e  Pi2 (Pi 
G7H  AZ /MZ ), w h ich  h ad an im pact pis tol, s im ilar to th e  Pi1 im pact pis tol, couple d w ith  an 
pas s ive  m agne tic TZ 3 pis tol.
Th e  torpe do could be  s e t via a s w itch , to e ith e r us e  only th e  im pact pis tol (AZ ), or th e  
im pact+ m agne tic (MZ ).
Th e  w arh e ad us e d TNT+ H ND (Trinitrotolue ne + H e xanitroph e nylam ine )
Th is  w as  th e  LuTI ve rs ion of th e  TIII G7e  torpe do.
Th is  torpe do us e d tw o 17T210 batte rie s , w ith  a large r capacity of 125 Am pe re s /h our, 
com pare d to th e  13T210 batte rie s , w h ich  h ad a capacity of 9 3 Am pe re s /h our.



TIIIa LuTII G7e

Ge räte -Nr: 20
Diam e te r: 534,6m m
W e igh t: 1760Kg
Le ngth : 7163m m
Ch arge : Kb280, 280Kg

Pis tol: Pi2 (Pi G7H  AZ /MZ  (contact pis tol couple d w ith  pas s ive  m agne tic 
pis tol)

Arm ing: 150m
Boyancy(% ): 32

Range /Spe e d: 7500m /30k n at 1700U/m in, pre h e ate d at 30'C
 4500m /28Kn not pre h e ate d.

Pow e r: Sie m e ns  GL231/75 E-Motor, 100h p, 2x 17T210 batte rie s , 125A/h our

Note s :
Th is  unit us e d a 100h p Sie m e ngs  GL231/75 e le ctric m otor, th at drove  tw o contra-rotating 
prope lle rs . Th e  above  range  and s pe e d of 7500m /30Kn could be  re ach e d only if th e  
batte rie s  w e re  pre h e ate d to 30'C. Th e s e  torpe doe s  h ad to be  s e rvice d e ve ry 3 to 5 days  
in orde r to m aintain th e ir re liability.
Not pre -h e ate d range s  are  4500m /28Kn. Th is  ve rs ion us e d an influe nce  pis tol, th e  Pi2 (Pi 
G7H  AZ /MZ ), w h ich  h ad an im pact pis tol, s im ilar to th e  Pi1 im pact pis tol, couple d w ith  an 
pas s ive  m agne tic TZ 3 pis tol.
Th e  torpe do could be  s e t via a s w itch , to e ith e r us e  only th e  im pact pis tol (AZ ), or th e  
im pact+ m agne tic (MZ ).
Th e  w arh e ad us e d TNT+ H ND (Trinitrotolue ne + H e xanitroph e nylam ine )
Th is  w as  th e  LuTII ve rs ion of th e  TIII G7e  torpe do.
Th is  torpe do us e d tw o 17T210 batte rie s , w ith  a large r capacity of 125 Am pe re s /h our, 
com pare d to th e  13T210 batte rie s , w h ich  h ad a capacity of 9 3 Am pe re s /h our.



TIIId G7e  "Dack e l"

Ge räte -Nr: 20
Diam e te r: 534,6m m
W e igh t: 2220Kg
Le ngth : 11000m m
Ch arge : Kb280, 280Kg

Pis tol: PiZ
Arm ing: 150m
Boyancy(% ): 1,5

Range /Spe e d: 57000m /9 Kn at 505U/m in

Pow e r: Sie m e ns  GL231/75 E-Motor, 100h p, 4x 17T210 batte rie s
           5KW  at 505U/m in

Note s :
Th is  w as  a ve ry long range , s low  s pe e d, ve rs ion of th e  TIII G7e  torpe do, inte nde d for us e  
in h arbours , or re s tricte d bays . It could be  program m e d w ith  a s pe cific circling, or le gs , at 
th e  e nd of a s traigh t run.
It h ad four 17T210 bate rie s . Due  to th e  e xtre m e ly long runs , torpe do pre h e ating didn't 
m ade  m uch  of a diffe re nce .



TIV G7e s  "Falk e "

Ge räte -Nr: 37
Diam e te r: 534,6m m
W e igh t:         19 37Kg
Le ngh t: 7163m m
Ch arge :         Kd280, 274Kg

Pis tol:         Pi4a
Arm ing:         150m
Boyancy(% ): ?

Range /Spe e d: 7500m /20k n at 1125U/m in, pre h e ate d at 30'C
4500m /16Kn not pre h e ate d.

Pow e r:          Sie m e ns  GL?/? E-Motor, 32h p, 1x 13T210 batte rie s
24KW  at 1125U/m in (pre h e ate d at 30'C)
20KW  at 9 85U/m in (not pre h e ate d at 30'C)

Note s :
Th e  firs t pas s ive  h om ing torpe do. H om ing w as  m ade  by a s im ple  nois e  m e as ure m e nt. 
Inte nde d to us e  agains t m e rch ant s h ips , s o th e  low  s pe e d w as  acce ptable .
Th e  T4 Mode l w as  th e  adjunct of th e  e arlie r T3 m ode l in ne arly e ve ry w ay. H ow e ve r, th is  
w as  no ordinary s traigh t running torpe do, but th e  w orld's  firs t acous tic h om ing torpe do.
In e arly 19 33, Ge rm any s tarte d de ve lopm e nt and te s ting of acous tic h om ing m e ch anis m s  
for torpe doe s . From  th e  outs e t of s ubm arine  w arfare , it h ad be e n a dre am  to be  able  to 
aim  and fire  torpe doe s  w ith out th e  aid of a pe ris cope . be caus e  th e  pe ris cope  give s  aw ay 
th e  location of a s ubm arine , and be caus e  a h ull-pe ne trating pe ris cope  gre atly w e ak e ns  a 
s ubm arine 's  pre s s ure  h ull and lim its  th e  de pth s  to w h ich  it can dive . U-boats  als o h ad to 
com e  to ve ry s h allow  de pth s  to us e  th e ir pe ris cope s , ge ne rally about 15 m , le aving th e m  
gre atly e xpos e d to bom bing, de pth  ch arging, and e ve n gunfire .
W ith  th e  introduction of Falk e , U-boats  could re m ain m ore  de e ply s ubm e rge d and fire  at 
convoys  w ith  noth ing to give  aw ay th e ir pos ition but th e  nois e  of th e ir s cre w s . Rath e r th an 
aim ing w ith  a pe ris cope , th e  torpe do could be  rough ly aim e d at a s ound contact as  
de te cte d by a U-boat's  h ydroph one s , and th e  h om ing m e ch anis m  could be  trus te d to find 
th e  targe t w ith out th e  ne e d for pre cis e  aim ing.
Falk e  w ork e d m uch  lik e  a norm al s traigh t running torpe do for th e  firs t 400 m  of its  run, 
w h e nce  its  acous tic s e ns ors  be cam e  active  and s e arch e d for a targe t. Th e  s e ns itive  
s ound s e ns ing e q uipm e nt in Falk e  re q uire d th e  torpe do be  as  q uie t as  pos s ible , h e nce  it 
ran at only 20Kn; in addition, th e  firing U-boat w as  force d to s top its  m otors . Falk e  w as  
inte nde d to h om e  on m e rch ant targe ts , h ow e ve r, s o Falk e 's  s low  s pe e d w as  not a gre at 
h indrance .



TV G7e s  "Z auk önig I"

Ge räte -Nr:      45
Diam e te r:       534,6m m
W e igh t:         149 5Kg
Le ngh t:         7163m m
Ch arge :         K e 1, 274Kg

Pis tol:         TZ 5, Pi4b, Pi4c
Arm ing:         150m  w ith  Pi4c and TZ 5, 400m  w ith  Pi4b.
Unte rtrie b(% ):  11

Range /Spe e d:    5750m /24.5k n at 1125U/m in, pre h e ate d at 30'C
3750m /20Kn not pre h e ate d.

Pow e r: Sie m e ns  GL?/? E-Motor, 55h p, 1x 13T210 batte rie s
40KW  at 1350U/m in (pre h e ate d at 30'C)
32KW  at 1175U/m in (not pre h e ate d at 30'C)

Note s :
Th is  torpe do w as  m e ant to be  us e d agains t convoy e s corts . De s igne d to h om e  in on th e  
caviation nois e  of around 24.5KH z  w h ich  w as  e q uivale nt to prope lle rs  on an e s cort 
trave lling at 10 to 18Kn. Firs t s uce s s ful com bat us e  w as  m ade  in Se pte m be r 19 43.
Th e re  w e re  tw o m ain variants :

Flat-nos e d ve rs ion w h ich  containe d tw o s e ts  of m agne tos triction h ydroph one s .

Round-nos e d ve rs ion w h ich  containe d tw o m agne tos triction h ydroph one s  ins ide  a
funne l s h ape d baffle .

Th e  TV als o introduce d th e  TZ 5 (active ) m agne tic pis tol, w h ich  w as  bas ically a m e tal 
de te ctor w ith  tw o coils , and s olve d m uch  of th e  proble m s  of e arly m agne tic pis tols . An 
im prove d TZ 6 pis tol could be  fitte d to any G s e rie s  torpe do (53.3cm  diam e te r), but w as  
only approve d for us e  as  th e  w ar e nde d.
Mos t torpe dos  us e d w h is k e r-type  im pact pis tols , but th e s e  could not be  us e d on h om ing 
torpe dos . Th e re fore  th e s e  type s  of torpe dos  us e d an ine rtial pis tol in th e  re ar of th e  
w arh e ad, and th e  TV could us e  a couple d m agne tic and ine rtial im pact pis tol.
Th e  acous tic h om ing de vice  w ould only lock  to th e  loude s t nois e  afte r a run of 400m  from  
its  launch , w ith  a Pi4b pis tol, and 150m  from  its  launch , w ith  a Pi4c pis tol, to avoid lock ing 
on th e  launch ing uboat. In s uch  cas e s , s tandard orde rs  w e re  to dive  im e diatly to a de pth  
of 60 m e te rs , afte r launch , if th e  launch  w as  m ade  from  a bow  tube . If th e  launch  w as  
m ade  from  a s te rn tube , com ple te  uboat s ile nce  w as  re q uire d.



TVb G7e s  "Z auk önig I"

Ge räte -Nr:      45
Diam e te r:       534,6m m
W e igh t:         149 5Kg
Le ngh t:         7163m m
Ch arge :         K e 1, 274Kg

Pis tol:         TZ 5, Pi4b, Pi4c
Arm ing:         150m  w ith  Pi4c and TZ 5, 400m  w ith  Pi4b.
Unte rtrie b(% ):  11

Range /Spe e d:    8000m /21.5k n at 1210U/m in, pre h e ate d at 30'C
5750m /20Kn not pre h e ate d.

Pow e r: Sie m e ns  GL?/? E-Motor, 40h p, 1x 17T210 batte rie s
30KW  at 1210U/m in (pre h e ate d at 30'C)
26KW  at 1050U/m in (not pre h e ate d at 30'C)

Note s :
Th is  torpe do w as  m e ant to be  us e d agains t convoy e s corts . De s igne d to h om e  in on th e  
caviation nois e  of around 24.5KH z  w h ich  w as  e q uivale nt to prope lle rs  on an e s cort 
trave lling at 10 to 18Kn. Firs t s uce s s ful com bat us e  w as  m ade  in Se pte m be r 19 43.
Th e  TV als o introduce d th e  TZ 5 (active ) m agne tic pis tol, w h ich  w as bas ically a m e tal 
de te ctor w ith  tw o coils , and s olve d m uch  of th e  proble m s  of e arly m agne tic pis tols . An 
im prove d TZ 6 pis tol could be  fitte d to any G s e rie s  torpe do (53.3cm  diam e te r), but w as  
only approve d for us e  as  th e  w ar e nde d.
Mos t torpe dos  us e d w h is k e r-type  im pact pis tols , but th e s e  could not be  us e d on h om ing 
torpe dos . Th e re fore  th e s e  type s  of torpe dos  us e d an ine rtial pis tol in th e  re ar of th e  
w arh e ad, and th e  TV could us e  a couple d m agne tic and ine rtial im pact pis tol.
Th e  acous tic h om ing de vice  w ould only lock  to th e  loude s t nois e  afte r a run of 400m  from  
its  launch , w ith  a Pi4b pis tol, and 150m  from  its  launch , w ith  a Pi4c pis tol, to avoid lock ing 
on th e  launch ing uboat. In s uch  cas e s , s tandard orde rs  w e re  to dive  im e diatly to a de pth  
of 60 m e te rs , afte r launch , if th e  launch  w as  m ade  from  a bow  tube . If th e  launch  w as  
m ade  from  a s te rn tube , com ple te  uboat s ile nce  w as  re q uire d.
Th is  variant h ad an incre as e d range , th ank s  to an large r capacity batte ry, th e  17T210, 
and 2 auxilliary boos te rs  ("Z us atz tröge "). Th e  TVa w as  th e  S-boot ve rs ion of th is  torpe do.

Fig.17:
TV G7e s  "Z auk önig I" torpe do



Appe ndix A

Appe ndix to B.d.U.'s  W ar Log of 1.7.19 44.
       
Sum m ary of th e  de ve lopm e nt of th e  torpe do arm  in
ope rational U-boats .

Situation as  of 1.7.19 44.
       
A. Follow ing on th e  s um m ary give n in th e  W ar Log of 10.5.43 and th e  m e m oranda on 
T V in W ar Logs  of 24.9 .43, 1.12.43 and 1.5.44, h e re w ith  a furth e r re vie w  of th e  
de ve lopm e nt of th e  torpe do arm  on ope rations , unde r th e  follow ing h e adings :
  1)  Pis tols :  Pi 2 and TZ  3 (Pi 3))
  2)  FAT I and II
  3)  L.U.T.
  4)  T III a
  5)  T V w ith  TZ 5 and Pi 4
  6)  Ne t-pas s ing pis tols  and torpe doe s
  7)  Eq uipm e nt of boats  w ith  torpe doe s .
       
B. 1) Pis tols  Pi 2 and TZ  3 )Pi 3):
    Pi 2 h as  now  be e n us e d for 18 m onth s  as  non-contact pis tol for th e  G 7E. 
 Alth ough  re lative ly fe w  Pi 2 h ave  be e n fire d as  conditions  of U-boat w arfare  h ave  
ch ange d, it can ne ve rth e le s s  be  s aid th at th is  pis tol h as  continue d to prove  s atis factory 
e ve n w ith  th e  ne w  de pth  s e ttings  in force  s ince  March  19 43.  Ope rational e xpe rie nce s  
pe rm itte d th e  follow ing re laxations  of pre vious  ope rational re s trictions :
    a) Augus t 19 43:  "MZ  in" pe rm itte d in all w e ath e rs  and at de pth  s e ttings  
of 7 m e te rs  and be low .
    b) March  19 44:  "MZ  in" pe rm itte d e ve n if th e re  h ad be e n s e ve re  
e xplos ions  clos e  to th e  boat, provide d th e  te s ting 
of th e  gyros cope  s h ow e d no de fe cts ; th e  
gyros cope  w as  s h ow n to be  m ore  liable  to 
dam age  th an th e  MZ -unit of th e  pis tol. 
 De ve lopm e nt of a non-contact pis tol for th e  G7A 
from  th e  Italian "Pi S1C" w as  be gun in January 
19 43.  It be cam e  re ady for ope rational us e  in 
Augus t 19 43 unde r th e  de s ignation "torpe do 
firing unit 3" (TZ  3) and "Pi 3".  Th e  te rm  "torpe do 
firing unit", us e d h e re  for th e  firs t tim e , is  us e d to 
indicate  th e  MZ -unit w h ich  is  fixe d in th e  h e ad. 
 Now  only th e  im pact pis tol - Pi 3 - h as  to be  
fitte d into th e  h e ad on board, as  h ith e rto, be fore  
loading into th e  tube .

 
 

  
Fig.18:
Pi4 de tonator de tails



Th e  s am e  ope rational re s trictions  and de pth  s e ttings  apply to TZ  3 as  to Pi 2. 
 Ope rational e xpe rie nce s  are  s im ilar to th os e  w ith  Pi 2.  Th e y are  not unfavorable , but th e  
num be r of ope rational s h ots  fire d is  not e nough  to give  a final opinion.
      
State  of e q uipm e nt:
 w ith  Pi 2 all ope rational boats .
  w ith  Pi 3 about 50%  of ope rational boats .
  Th e  re as on for th e  lack  of TZ  3 (Pi 3) lie s  in difficultie s  of production m ainly due  to 

th e  collaps e  of Italy.

 In s pite  of cons ide rable  e fforts  on th e  part of torpe do e xpe rim e ntal s tations , it h as  not s o 
far be e n found pos s ible  to e lim inate  e nd-of-run de tonators , as  s o firm ly de m ande d by 
B.d.U.  It h as  not e ve n be e n pos s ible  to dis cove r fully th e  re as ons  for th e m , as  atte m pts  
to caus e  artificial e nd-of-run de tonations  by s ink ing torpe doe s  in de e p w ate r h ave  not 
be e n s ucce s s ful.  In th e ory th e  re as ons  are  be lie ve d to be :
      

a) Firing of th e  im pact unit w h e n h itting th e  bottom ;
b) Vibration of th e  MZ  unit w h e n th e  torpe do s ink s  to s om e  de pth  and th e  

curre nt fails  to be  s w itch e d off.

  Efforts  are  be ing m ade  in th e  firs t ins tance  to de ve lop a curre nt cut-off for all MZ  pis tols . 
 Until th is  is  re ady th e  tactical dis advantage  and th e  unce rtainty as  to w h e th e r or not a h it 
h as  be e n m ade  at th e  e nd of th e  run s h ow n in th e  firing table s  w ill continue , e s pe cially 
w ith  e le ctric torpe doe s .  Th is  is  particularly th e  cas e  w ith  th e  e le ctric torpe do, be caus e  
th e  e nd of its  run cannot be  fixe d e xactly and one  h as  to re ck on w ith  a ce rtain additional 
run at a de cre as ing torpe do s pe e d, w h ich  in FAT s h ots , h as  s om e  im portance .  As  
conditions  of attack  h ave  be com e  m ore  difficult for th e  boats  and firing range s  h ave  
th e re fore  incre as e d, boats  cons tantly h ave  difficulty in de ciding w h e th e r or not th e  
de tonation of th e  torpe do m e ans  a h it, w h e n th e  e xplos ion is  only h e ard.
       
App. 1. (Se e  Se rial Orde r No. 45, attach e d).
       
Noth ing is  k now n of any e ne m y counte rm e as ure  to our non-contact pis tol, e xce pt a 
s us picion on th e  part of U 532 (Junk e r) th at m agne tic ge ar w as  be ing us e d, w h ich  h as  
not s o far be e n confirm e d.

 
  
  2) FAT I and II:
    G 7A FAT I continue s  to prove  s atis factory.
    G 7E FAT II h as  als o brough t good re s ults  w ith in th e  lim its  of its  s h ort run, 

w h ich  is  not ve ry s uitable  for FAT.
    In no cas e  h ow e ve r h as  any s ucce s s  be e n ach ie ve d w ith  th e  circling s h ot i

nte nde d for us e  agains t de s troye rs .  One  of th e  m ain re as ons  for th is  is  th e  
fact FAT II h as  h ardly be e n us e d s ince  T V h as  be com e  ope rational.

       



  3) LUT (torpe do w h ich  can be  fire d inde pe nde nt of angle  on th e  bow ).
    LUT is  a de ve lopm e nt of FAT I and II.  By ins e rting a ne w  link  in th e  loop 

m e ch anis m  th e  "LUT" cours e  can be  s e t paralle l to th e  e ne m y's  cours e  in 
e ach  ins tance , s o th at th e  torpe do can be  fire d from  any angle  on th e  bow . 

 Th e  loop patte rn is  in th e  form  of a s aw , th e  s pe e d of advance  of w h ich  can 
be  s e t at be tw e e n 5 and 21 k nots .  Cons e q ue ntly h itting pros pe cts  agains t 
convoys  are  incre as e d.  Furth e r pos s ibility of e m ploym e nt as  anti-de s troye r 
torpe do.  Im m e diate  us e  is  only in G 7E (T III a, s e e  paragraph  4)).

     Th is  torpe do rais e s  fire  control difficultie s .  In addition to th e  firing angle , 
s pe e d of LUT, pre lim inary run and s upple m e nt of th e  track  angle  m us t be  
pas s e d to th e  tube s .

     LUT w as  firs t us e d ope rationally in Fe bruary 19 44.  On 1.7.44 about 50 
ope rational boats  h ad be e n e q uippe d.  Ne w  LUT s e tting ge ar h as  to be  
fitte d.

     As  ye t th e re  are  no ope rational e xpe rie nce s  or s ucce s s e s .
       
  4) T III a:
    Th is  torpe do is  a T III w ith  h igh  pow e re d batte ry.  Its  run is  7,500 m e te rs , 

w ith  FAT and LUT it is  e ffe ctive  up to 9 ,000 m e te rs .
    It be cam e  ope rational in Fe bruary 19 44.
    By 1.7.44. ne arly all Atlantic and Me dite rrane an boats  h ad be e n e q uippe d 

w ith  it.
       
  5) T V (Z aunk önig) w ith  T Z  and Pi 4:

    a) TV w as  us e d:
      in th e  Atlantic from  Se pte m be r 19 43
      in th e  Me dite rrane an from  Octobe r 19 43
      in North e rn W ate rs  from  January 19 44
      in th e  Black  Se a from  April 19 44,
      from  th e  follow ing bas e s , e q uippe d w ith  te s ting ge ar:  Bre s t, Lorie nt, 

St. NAz aire , La Pallice , K ie l, Toulon, Pola, Narvik , Trondh e im , 
Cons tanz a.

      Alth ough  de s irable , it w ill not be  pos s ible  to s e t up furth e r fitting-out 
s tations  be fore  th e  e nd of 19 44, ow ing to th e  difficulty in obtaining 
th e  com plicate d te s ting ge ar.

      De live rie s  of TV for ope rations  h ave  not s o far re ach e d th e  re q uire d 
num be rs .  Th e  re as on is  difficultie s  in de live ry due  to e ne m y action.

      Th e  e q uipm e nt of individual boats  h ad th e re fore  to be  te m porarily 
re duce d during Fe bruary and March  from  4 to 2 Z aunk önig.  At 
pre s e nt boats  are  be ing e q uippe d on an ave rage  w ith  4 Z aunk önig, 
and in a fe w  bas e s  w ith  5.



    b) TV s ucce s s e s  h ave  re m aine d at th e  le ve l of 60%  h its .  Th e  torpe do 
h as  continue d to fill th e  prom is e  it s h ow e d afte r its  firs t us e  in 
Se pte m be r.  De tails  of re s ults  are :

      By th e  e nd of June  19 44 341 ope rational s h ots  h ad be e n re porte d to 
B.d.U. of th e s e :

      
175 h its  and 20 probable  h its  = 58%

67 e xplaine d m is s e s

44 une xplaine d m is s e s

4 e m e rge ncy s h ots

2 une xplaine d s h ots

33 failure s .

Th e  failure s  re s olve d th e m  s e lve s  into:
17 tube  runne rs
7 pre m ature s
3 duds
1 tube -s tick e r
1 s urface  bre ak e r
1 torpe do failure
3 une xplaine d failure s .

Sunk  w ith  TV:

1 cruis e r
128 de s troye rs  and e s cort ve s s e ls  and 23 probable s
3 s ubm arine s
18 fre igh te rs
2 tank e rs .

 
  
    c) A large  num be r of re ports  re ce ive d s ince  about March /April s h ow  

th at th e  e ne m y is  m ak ing gre at e fforts  to produce  counte rm e as ure s  
to TV.  Th e  re ports  s pe ak  of w ide ly-varying type s  of nois e s  obs e rve d 
in e ne m y de s troye rs , e s cort ve s s e ls , and anti-s ubm arine  ve s s e ls . 

 Th e  nois e s  w e re  de s cribe d as  be ing lik e  a circular s aw , a continuous  
gnaw ing, th e  rattle  of a DKW  e ngine .  Th e s e  are  probably cas e s  of 
th e  anti-TV tow e d nois e -box.  In th e  cas e  of oth e r nois e s , s uch  as  a 
s inging-s aw  and h um m ing, it is  not k now n w h e th e r th e y de rive  from  
a ne w  location ge ar or from  a TV counte rm e as ure .  In 4 cas e s  th e  
TV h it, e ve n w h e n nois e s  h ad be e n h e ard, in 3 cas e s  it is  s us pe cte d 
th at th e  torpe do w as  dive rte d by a nois e -box, in one  furth e r cas e  th e  
torpe do is  be lie ve d to h ave  be e n de s troye d by de pth -ch arge s  w ith  
s h allow  s e tting droppe d into th e  w ak e .

      Furth e r de ve lopm e nt is  th e re fore  conce ntrating on fitting w h ich  w ill 



avoid s im ilar e ne m y counte rm e as ure s , as  w e ll as  on th e  
re q uire m e nts  for th e  ne w  type s  of U-boat (1700 angle d s h ot, de e p 
s h ot, adjus table  s afe ty dis tance ).

       
  6) Ne t-pas s ing pis tols  and torpe doe s :
    Th e  de ve lopm e nt of torpe doe s  and pis tols  s uitable  for pe ne trating ne ts  

(pis tols  w ith out le ve r, ne t cutte rs  in th e  h e ad and tail of th e  torpe do, s lante d 
s us pe ns ion lug) h as  be e n proce e ding s ince  th e  s um m e r of 19 43.  By April 
19 44 th e re  w as  a s ufficie nt q uantity of s uch  ge ar available .  Th e re  is  no i
im m e diate  ne e d to e q uip all boats .  Inform ation re ce ive d s h ow s  th at th e  
e ne m y is  abandoning th e  us e  of anti-torpe do ne ts , m ainly for re as ons  of 
s e am ans h ip.  At pre s e nt only boats  proce e ding to th e  Indian Oce an are  
be ing e q uippe d w ith  th is  ge ar, and Black  Se a boats  for th e  purpos e  of 
pe ne trating h arbor barrage s  if ne ce s s ary.

       
  7) Eq uipm e nt of boats  w ith  torpe doe s :
    Th e  large  num be r of type s  of torpe do available  w ith  diffe re nt ch aracte ris tics  

h as  m ade  it ne ce s s ary to fit boats  out w ith  s e ve ral type s  in orde r for th e m  to 
be  e q uippe d for m any e ve ntualitie s .  Th e  cons e q ue nt difficultie s  of loading 
th e  tube s  for day and nigh t and th e  fre s h  de cis ions  to be  m ade  by th e  
Com m anding Office r in e ach  cas e  h ave  h ad to be  acce pte d.  It is  aim e d 
gradually to e q uip th e  boats  w ith  TV and LUT only, w h ich  m e ans  th at th e  G 
7A w ill be com e  re dundant.  Type  VII are  now  only carrying 10 torpe doe s , 
for re as ons  of w e igh t and s tability, and Type  IX only 2 uppe r de ck  
containe rs  for re as ons  of s afe ty.

 
      
Appe ndix I
       
Se rial Orde r No. 45.
       
W ith  im m e diate  e ffe ct th e  follow ing are  to be  tak e n as  guiding principle s  for th e  
as s e s s m e nt of h its  and torpe do de tonations  at th e  e nd of run of th e  G 7E calculate d from  
firing table s :
       
1. Be h avior of th e  torpe do:
  Unde r th e  m os t favorable  w ork ing conditions  (torpe do adapte d to oil-fille d tail-

pie ce , h e ate d, batte ry fully ch arge d, a full ch arge  of air) th e  e le ctric torpe do w ill 
m ak e  a run of 5,000 m e te rs  at a cons tant torpe do s pe e d.  Th is  corre s ponds  to a 
running tim e  of 5 m inute s  30 s e conds .  In addition a furth e r run of 2,000 m e te rs  
m ay be  e xpe cte d at a de cre as ing torpe do s pe e d, during w h ich  th e  torpe do w ill 
continue  to s te e r approxim ate ly th e  de pth  and cours e  s e t.  Afte r about 8 m inute s  it 
w ill h ave  m ade  a run of 7,000 m e te rs .  Th e  s pe e d of th e  torpe do th e n drops  
q uick ly as  th e  dis tance  incre as e s .  Afte r about 12 m inute s  (9 ,000 m e te rs  run) th e  
control units  m ain s w itch  us ually ce as e  to function.  In one  e xce ptional cas e  th e  
torpe do w as  obs e rve d to run up to 17 m inute s , w ith out control, and th e  curre nt 
faile d to s w itch  off.

  In th e  cas e  of torpe doe s  in w h ich  th e  above  conditions  are  not fulfille d, th at is  to 
s ay in m os t cas e s , th e  running tim e s  and dis tance s  cite d are  le s s .

       



2. Be h avior of th e  pis tol:
  During th e  torpe do's  run according to th e  firing table s , th e  Pi 2 (w ith  "MZ -in") is  

fully e ffe ctive .  Ove r and above  th is  non-contact firing can be  e xpe cte d to tak e  
place  up to a running tim e  of 7 m inute s .  Th e  e ffe ctive  firing de pth  de cre as e s  
h ow e ve r as  th e  torpe do s pe e d de cre as e s .

       
3. End-of-run de tonators :
    In is olate d cas e s , de pe nde nt on th e  condition of th e  torpe do, e nd-of-run 

de tonations  occur s oone r or late r and m ay ove rlap in tim e  w ith  pos s ible  h its .  Th e  
re as ons  for th e m  are  not ye t fully unde rs tood.  Th e y can be  caus e d by:

  a)  Im pact firing h itting th e  bottom ;

  b)  Vibration of th e  MZ  unit w h e n th e  torpe do s ink s  to s om e  de pth  if at th e  
s am e  tim e  th e  curre nt fails  to s w itch  off.

       
4. Conclus ions  for th e  as s e s s m e nt of h its :
    From  a te ch nical point of vie w , unde r th e  be s t conditions , th e  e le ctric torpe do is  

only fully re liable  up to th e  e nd of th e  run s h ow n in th e  firing table s  (5,000 m e te rs ). 
 It h as  a lim ite d us e  ove r and above  th is  up to 7,000 m e te rs .  Above  7,000 m e te rs  
(= 8 m inute s  running tim e ) th e  torpe do h as  no furth e r practical value .  Unde r 
favorable  conditions , th e re fore , th e re  is  s om e  lik e lyh ood th at de tonations  w h ich  are  
only h e ard, and w h ich  occur w ith in 7 m inute s , can be  re garde d as  h its , provide d 
th at th e  re s trictions  applicable  w ith  "MZ -in" h ave  be e n obs e rve d.  Th e re  is  furth e r a 
ve ry s ligh t pos s ibility of h itting by im pact firing be tw e e n 7 and 8 m inute s  running 
tim e .

       
5.   W h e n follow ing doubtful e xplos ions  in future  th e  follow ing are  to be  give n:  s iz e  of 

targe t, w h e th e r loade d, de pth  s e tting, MZ -in or out, te m pe rature  of acid on firing, 
tim e  of las t topping-up of batte ry, running tim e , de pth  of w ate r.

       
    



Appe ndix 2
       
Se rial Orde r No. 40.
April 19 44 is s ue .
Eq uipm e nt w ith  torpe doe s .

       
1) Each  type  of boat is  in future  to be  e q uippe d w ith  torpe doe s  as  follow s .  All 

pre vious  orde rs  are  cance lle d:

  a) Atlantic:
    

Type  VIIC forw ard 3 TV,  2 FAT I,  3 T III FAT II (or 5 T IIIa FAT II)
  aft 2 TV
     

Type  VIIC forw ard 3 TV,  5 T IIIa LUT
(LUT boats ) aft 2 TV

     
Type  VIID forw ard 2 TV,  2 FAT I,  4 T III FAT II

  aft 2 TV

Type  IX B and C    
North  Atlantic    

  forw ard 3 TV,  3 FAT I,  4 T IIIa FAT II (or 7 T IIIa FAT II)
  aft 2 TV,   2 T III FAT II
     

Type  IXD forw ard 2 TV,  8 T III FAT II (or T IIIa FAT II)
  aft 2 TV,   2 T III FAT II
  uppe r de ck  9  FAT I (or T I)

Type  XB aft 2 TV,  5 T III (or FAT II)

  b)  North e rn W ate rs :
     

Type  VIIC forw ard 3 TV,  5 T III FAT II
  aft 2 TV

 
  c) Me dite rrane an:
    

Type  VIIC forw ard 3 TV,  5 T IIIa FAT II
  aft 2 TV

  d) Black  Se a:
     

Type  II forw ard 1 TV,  4 T III



   
2) Boats  are  to be  e q uippe d in accordance  w ith  paragraph  1) as  far as  th e  torpe do 

s tock s  at th e  bas e  pe rm it.  Th e y are  to be  give n T III in lie u of type s  of torpe do not 
available .

       
3) Exce ptions :

  a) TV e q uipm e nt for North e rn W ate rs , Me dite rrane an and Black  Se a is  to be  
alte re d if ne ce s s ary by th e  re s pons ible  Flag Office r U-boats  according to 
th e  ope rational s ituation and torpe doe s  available .

  b) North e rn W ate rs  boats  are  to be  e q uippe d w ith  3 FAT I forw ard ins te ad of T 
III as  s oon as  G 7A can be  us e d in th is  are a.

  c) Uppe r de ck  e q uipm e nt for Type  XB w ill be  de cide d s e parate ly in e ach  cas e .

  d) Th e  e q uipm e nt of Atlantic boats  w ith  5 TV w ill be  th e  s ubje ct of a Spe cial
Orde r.

       
4) Old "Se rial Orde r No. 40", (is s ue  of Se pte m be r 1 19 43) is  to be  re m ove d and 
de s troye d.
       
       
                                                Naval W ar Staff (2nd Divis ion)/B.d.U. Op.
                                                                        00816W .



Appe ndix B

Group H e adq uarte rs  W e s t
 

 A confe re nce  w as  h e ld in W ilh e lm s h ave n w ith  re pre s e ntative s  of th e  Torpe do 
Expe rim e ntal Com m and be caus e  of re ne w e d une xplaine d torpe do failure s .  Th e  m ain 
m atte r unde r dis cus s ion w as  th e  s us picion h e ld by B.d.U. for s om e  tim e  now  th at MZ  
could fail to fire , e ve n if s h ot unde r.  Th e re  h ave  be e n re pe ate d cas e s  of s h ots  fire d at 
clos e  range  w ith  good firing data w h ich  h ave  not brough t re s ults  and th e  re as ons  h ave  
be e n obs cure  e ve n to th e  Torpe do Ins pe ctorate  (U 470).  Th e s e  cas e s  h ave  incre as e d 
particularly re ce ntly (U 24, U 15, U 20, U 59 , U 60).   Th e  Dire ctor of th e  Torpe do 
Expe rim e ntal Com m and re ports  th at U 20's  s h ots  cannot be  e xplaine d.  Eve n if th e  s pe e d 
h ad be e n w rongly e s tim ate d, at le as t one  s h ot s h ould h ave  h it.  Th e  only pos s ible  
e xplanation for th e  failure  of th e  3 torpe doe s  to fire  w ould be  th e  fact th at th e  s iz e  of th e  
s h ip h ad be e n ve ry m uch  ove r e s tim ate d.  Th e  Com m anding Office r of th e  boat de nie s  
th is  pos s ibility.  I h ave  re ach e d th e  follow ing conclus ions  w ith  re gard to th e s e  and s im ilar 
failure s !
  
 All th e  Torpe do Expe rim e ntal Com m and's  analys e s  of s h ots  are  pos s ible  for th e  
particular cas e  unde r cons ide ration and pos s ibly corre ct in s om e  cas e s .  But I cannot 
be lie ve  th at, w ith  a w h ole  s e rie s  of failure s  of th is  k ind, th e re  are  oth e r re as ons  in e ve ry 
cas e .  I am  convince d th at th e re  is  a conne ction be tw e e n all th e s e  s o-calle d une xplaine d 
s h ots  and th e re  is  a com m on caus e  for th e ir failure  w h ich  h as  not ye t be e n dis cove re d. 
 Up to now  I h ave  be lie ve d th at in m any cas e s  boats  h ave  fire d pas t, due  to 
m is inte rpre tation of th e  firing data or aim ing m is tak e s . In individual cas e s  I h ave  s e nt th e  
boat for furth e r training. But now , w ith  th e s e  failure s  of s h ots  fire d unde r th e  m os t s im ple  
conditions  by a s e rie s  of th e  be s t-traine d Com m anding Office rs  and torpe dom e n, I cannot 
acce pt th is  e xplanation any longe r.  Som e  of th e s e  C.O.'s  h ave  unde rgone  2 ye ars  of 
training in pe ace tim e  and all of th e m , w h e n re e xam ine d, w e re  found to h ave  good or ve ry 
good s k ill in firing.
  
  From  now  on, I s h all re gard all s uch  s h ots  at clos e s t range , w h e re  a de taile d 
e xam ination of th e  circum s tance s  and th e  firing data e xclude  th e  pos s ibility of a m is s , and 
w h ich  s o far h ave  be e n re garde d as  une xplaine d, as  failure s  of th e  firing unit.  It h as  
h appe ne d again and again in th e s e  cas e s  th at th e  Torpe do Ins pe ctorate  h as  h e ld th e  
vie w  th at th e  boats  h ave  m is s e d or m ade  incorre ct obs e rvations , only be caus e  th e  re as on 
for th e  pos s ible  failure  w as  not k now n and could not th e re fore  be  m ade  to apply and th at 
afte rw ards  th e ir vie w  w as  turne d out to be  incorre ct.  Se e , for ins tance , pre m ature  
de tonations , de tonations  h alf-w ay th rough  th e  run, firing unde r w ith  im pact firing.
  Th e  attitude  to be  adopte d to th is  proble m  is  th e re fore , oth e r unk now n caus e s  of failure s  
are  pos s ible .  Oth e rw is e  w e  s h all ne ve r ge t anyw h e re .
       

  



18.1           Th e re  is  s till unce rtainty about th e  actual pos s ibilitie s  of s upplying in 
Spain and a practical e xpe rim e nt is  th e re fore  ne ce s s ary.  U 44, at pre s e nt off th e  w e s t 
coas t of Spain, can be  us e d for th is ; s h e  can th e n ope rate  toge th e r w ith  boats  w h ich  are  
s ailing up to 14 days  afte r h e r.  Supply h as  th e re fore  be e n orde re d for 25/26 in Cadiz .
  

   
  
19 .1           Noth ing to re port.
  

   
  
20.1           Ice  is  be ginning to h ave  a dire ct e ffe ct on plans  for ope rations .  Firing 
and diving training in th e  Baltic w ill h ave  to be  s us pe nde d for th e  pre s e nt.  Th e re  is  a 
ch oice  be tw e e n de laying th e  ope ration of s e ve ral boats  w ith  ne w  C.O.'s  until th e  cold 
s pe ll is  ove r or s e nding th e m  on to ope rations  be fore  th e y h ave  com ple te d th e  s ch e dule d 
w ork ing up and firing practice  pe riods .  As  th e y are  all office rs  w h om  I be lie ve  alre ady 
capable  of h andling difficult s ituations , I h ave  de cide d to s e nd th e m  on to ope rations  
im m e diate ly. Th e y w ill firs t of all go to ope rations  are as  w h e re  com parative ly little  patrol is  
to be  e xpe cte d.  As  s oon as  pos s ible  all boats  w ill be  trans fe rre d from  th e  Baltic to th e  
North  Se a.
  

   
  
21.1           U 34 re porte d th at s h e  h ad carrie d out h e r m ine laying ope ration off 
Falm outh .  Sh e  h as  m anage d it ve ry q uick ly.
  Furth e r s ink ings  indicate  th e  pre s e nce  of U 44 off th e  north w e s t coas t of Spain.  Se ve ral 
U-boat w arnings  s h ow  th at th e  e ne m y is  tak ing action.
  Th e  Dire ctor of th e  Torpe do Ins pe ctorate  te le ph one d m e  today.  Trial s h ots  h ave  be e n 
m ade  agains t T 123, w h ich  did not fire , and m agne tic m e as ure m e nts  h ave  be e n m ade  on 
torpe doe s  in s tore , w ith  th e  re s ult th at th e  Torpe do Ins pe ctorate  cons ide rs  th e  pos s ibility 
of torpe doe s  not firing is  prove n.
  Th e  fact th at its  m ain w e apon, th e  torpe do, h as  to a large  e xte nt prove d us e le s s  in 
ope ration h as  be e n th e  gre ate s t difficulty w ith  w h ich  th e  U-boat Arm  h as  h ad to conte nd 
w ith  s ince  th e  be ginning of th e  w ar and it h as  h ad a m os t s e rious  e ffe ct on re s ults .  At 
le as t 25%  of all s h ots  fire d h ave  be e n torpe do failure s .  According to s tatis tics  cove ring 
all s h ots  up to 6.1., 40.9 %  of uns ucce s s ful s h ots  w e re  torpe do failure s .
 
1) In Augus t 19 39 , be fore  th e  boats  le ft port during th e  e m e rge ncy pe riod, a 
confe re nce  h e ld in th e  Torpe do Trials  De partm e nt during w h ich  th e  doubts  e xpre s s e d by 
B.d.U. w ith  re gard to th e  prope r functioning of th e  pis tol w e re  dis m is s e d as  unfounde d by 
Re ar Adm iral W e h r, Dire ctor of Torpe do Trials  De partm e nt.

2) On 14.9  U 29  re porte d by radio th at 2 torpe doe s  h ad fire d pre m ature ly afte r 
cove ring th e  s afe ty dis tance .  Th e  Torpe do Ins pe ctorate  firs t w is h e d to m ak e  out th at th e  
U-boats  h ad m ade  an e rror in pos ition of 30-60 m ile s .   I w ould not acce pt th is  
e xplanation.  Th e  Torpe do Ins pe ctorate  th e n re com m e nde d s e tting th e  pis tol 2 z one s  
low e r, in orde r to le s s e n its  s e ns itivity.  Th is  m e ant th at th e y w ould not be  ce rtain to fire  
agains t m e rch ant s h ips  unde r 3,000 BRT if s h ot unde r and s uch  s h ips  w ould th e re fore  
h ave  to be  attack e d w ith  im pact firing.  An orde r w as  accordingly give n to th e  U-boats  by 
B.d.U. on 14.9 .



3) Failure s  w e re  not e lim inate d h ow e ve r.  Furth e r pre m ature  de tonations  w e re  
re porte d.(U 27 re porte d th at th e  e xplos ion caus e d s ligh t dam age  to th e  boat).  Until th e  
caus e  w as  dis cove re d, th e  Torpe do Ins pe ctorate  arrange d for th e  torpe doe s  to be  fitte d 
w ith  an "A" s e tting of th e  s w itch , w h ich  m ade  it pos s ible  to cut out e le ctric firing.

4) Afte r th e  "A" s e tting of th e  s w itch  h ad be e n fitte d, B.d.U. orde re d on 2.10 th at only 
im pact s h ots  w e re  to be  fire d.  Th is  m e ant th at for th e  pre s e nt th e  dange r of pre m ature  
de tonation w as  e lim inate d.  Th e  s te p w as  tak e n for th e  s ak e  of s afe ty of th e  boats , until 
s uch  tim e  as  th e  caus e  of pre m ature  de tonation w as  dis cove re d.

5) At th e  be ginning of Octobe r th e  Torpe do Ins pe ctorate  s tate d th at th e  caus e  of 
pre m ature  de tonation in th e  G7e  h ad be e n trace d to a bad cable  lay-out.  Th e  cable s  h ad 
now  be e n laid diffe re ntly and th e  G7e  could once  m ore  be  fire d unde r.  In th e  cas e  of th e  
G7a m e ch anical dis turbance s  w e re  caus ing pre m ature  de tonation and th e  G7a could 
th e re fore  s till not be  fire d unde r until th e  q ue s tion w as  finally cle are d up.
  I e xpre s s e d doubts  on th e s e  diffe re nt e xplanations  for pre m ature  de tonations , but as  th e  
Dire ctor of th e  Torpe do Ins pe ctorate  as s ure d m e  th at th e  G7e  w as  now  s afe , I de cide d to 
try and I re le as e d th e  G7e  for firing unde r w ith  "MZ ".

6) On 18.10 U 46 re porte d a pre m ature  de tonation of a G7e  in an attack  on a convoy. 
 It w as  th e re fore  e s tablis h e d be yond q ue s tion th at th e  pis tol w as  not s afe  in th e  G7e  
de s pite  th e  adaptation m ade .  I again orde re d im pact firing only als o for th e  G7e , w ith  
e le ctric firing cut out (s w itch  s e tting "A").
  W e  w e re  th us  back  w h e re  w e  w e re  in 19 14/18.  But I h ad to m ak e  th is  difficult de cis ion 
to abandon th e  m uch -vaunte d, m uch -dis cus s e d m agne tic firing in orde r to avoid los ing 
boats , dire ctly or indire ctly, th rough  our ow n w e apons  and in th e  inte re s ts  of U-boat 
s ucce s s e s .

7) On 20.10 th e  Dire ctor of th e  Torpe do Ins pe ctorate  inform e d m e  by te le ph one  th at 
h e  h ad dis cove re d th at day th at th e  torpe do (G7a and G7e ) w as  k e e ping a de pth  2 
m e te rs  be low  th at indicate d.  Num e rous  re ports  from  boats , s tating th at th e  torpe doe s  
h ad faile d to fire  w ith  im pact firing units  de s pite  good firing data, als o indicate d th at th e  
torpe doe s  w e re  running de e pe r th an th e ir s e tting and th e re fore  pas s ing unde r th e  targe t. 
 I th e re fore  orde re d on 20.10 th at torpe doe s  w ith  im pact firing w e re  to be  s e t at a 
m axim um  de pth  of 4 m e te rs .  At th e  s ugge s tion of th e  Torpe do Ins pe ctorate , I orde re d 
furth e r th at torpe doe s  w ith  im pact firing w e re  to be  s e t at 2 m e te rs  or le s s  th an th e  draft of 
th e  targe t.  But in orde r to avoid s urface  bre ak ing and cons e q ue nt cold running th e  
m inim um  de pth  s e tting h ad to be  fixe d at 3 m e te rs , and 4 m e te rs  in an Atlantic s w e ll. 
 Th is  m e ant th at torpe doe s  could not be  fire s  at targe ts  w ith  a draft of le s s  th an 5 or 6 
m e te rs , e .g. de s troye rs  could not be  attack e d.

8) On 23.10 a confe re nce  w as  h e ld in W ilh e lm s h ave n be tw e e n B.d.U., Dire ctor of 
Torpe do Ins pe ctorate  and Dire ctor of Torpe do Trials  De partm e nt and Torpe do 
Expe rim e ntal Com m and, in w h ich  th e  follow ing points  w e re  confirm e d:
  
a) variations  in de pth  cons ide rably gre ate r th an h ith e rto as s um e d w e re  to be  
e xpe cte d.
b) th at th e  caus e  of pre m ature  de tonation h ad not ye t be e n e s tablis h e d.
c) at B.d.U.'s  re q ue s t, it w as  agre e d th at at le as t th e  e xplos ion at th e  e nd of th e  run 
w h ich  h ad als o fre q ue ntly occurre d, s h ould be  e lim inate d in th e  ne ar future .



It w as  th us  e s tablis h e d th at th e  e ffe ctive  functioning of th e  torpe do w as  ve ry lim ite d 
inde e d: 

w ith  im pact firing, dange r of pas s ing unde r w ith  "MZ " s h ot, dange r of pre m ature  
de tonation.

9 ) On 5.11 a ne w  (adapte d) pis tol w as  brough t out and it w as  h ope d th at, by 
s tabiliz ation of th e  ne e dle , it w ould be  proof agains t pre m ature  de tonation.  Th e  pis tol w as  
de s ignate d Pi(A-B).  W ith  th is  pis tol us e  of m agne tic firing w as  again pe rm itte d.  De pth  
w as  to be  s e t at draft of targe t plus  1 m e te r.  All our h ope s  w e re  now  ce nte re d on th is  
pis tol and furth e r re ports  re ce ive d of failure s  of th e  pre s e nt pis tol s e e m e d le s s  im portant.

10) U 28 and U 49  w e re  th e  firs t boats  to s ail w ith  Pi(A-B), on 8.11 and 9 .11 
re s pe ctive ly.  On 19 .11 U 49  re porte d one  G7a pre m ature  de tonator afte r th e  s afe ty 
dis tance  h ad be e n cove re d, one  G7e  probably faile d to fire , 2 G7a de tonate d afte r 
cove ring 2000 m e te rs .  Th is  w as  a bitte r dis appointm e nt and our be s t h ope s  w e re  das h e d 
in one  blow .  Appare ntly th e re  w as  no im prove m e nt on pre vious  conditions .  Furth e r 
re ports  follow e d from  oth e r boats  of pre m ature  de tonations  and failure s  to fire .

11) Som e  of th e  s pe cialis ts  in th e  Torpe do Ins pe ctorate  s ugge s te d th at th e  pis tols  
s h ould be  s e t 2 z one s  be low  th e  s e tting s h ow n in th e  ch art in orde r to re duce  s e ns itivity 
and s o avoid pre m ature  de tonation.  Th e  de pth  s e tting s h ould be  th e  s am e  as  th e  draft of 
th e  targe t and th e  torpe do th us  brough t clos e r to th e  s h ip s o th at th e  firing fie ld w ould be  
e ffe ctive  e ve n at th e  re duce d pis tol s e ns itivity.  I w as  agains t th is  and th e  Dire ctor of th e  
Torpe do Ins pe ctorate  and th e  re m aining s pe cialis ts  agre e d w ith  m e .

12) Sm all alte rations  to th e  pis tol (ins ulation of th e  coppe r cap, s m ooth ing a th rus t 
collar) did not bring any im prove m e nt.  Eve ry now  and th e n pre m ature  de tonations  
s e e m e d to be com e  fe w e r for a tim e  and firing unde r w as  adh e re d to, be caus e  firing w ith  
im pact firing units  w ould again h ave  m e ant m any failure s  due  to pas s ing unde r.  

13) Re port of s h ots , in w h ich  th e  pis tol faile d to fire , de s pite  ce rtain firing data, be cam e  
m ore  and m ore  num e rous .  Th e  Torpe do Ins pe ctorate  be lie ve d th at th e  pis tol could not 
fail to fire  if s h ot unde r and re fus e d to acce pt any ide a th at failure s  could be  caus e d by 
th is  s e ction of th e  pis tol.  I h ad all s h ots , w h ich  th e  com m anding office rs  be lie ve d to be  
failure s  to fire  e xam ine d by th e  Torpe do Ins pe ctorate .  Th e y th ough t th at th e s e  m us t be  
due  to m is s e s  or be  re garde d as  une xplaine d.  I can no longe r acce pt th is  e xplanation. in 
vie w  of th e  large  num be r of re ports  of s h ots  failing to fire  w ith  ce rtain firing data.  I 
cons ide r th at in m any cas e s  th e  failure  of th e  pis tol to fire  is  prove n and I m ade  th is  q uite  
cle ar in a confe re nce  w ith  Torpe do Expe rim e ntal Com m and on 19 .1 (s e e  W ar Log of 
17.1).

14) Expe rim e ntal firing at T 123 afte rw ards  s h ow e d th at in fact s e ve ral pis tols  faile d to 
fire  w h e n s h ot unde r.  Th e  Torpe do Ins pe ctorate  now  adm its  th e  pos s ibility of failure s  to 
fire  and is s ue d th e  follow ing ins tructions , to be  pas s e d on to th e  boats , on 21.1:
  
1. For targe ts  unde r 4,000 BRT, de s troye rs  and s urface d S/M's , de pth  s e tting 4 

m e te rs .
2. Th e  pis tol m ay fail to fire  agains t targe ts  unde r 1,000 BRT.
3. For all oth e r targe ts , de pth  s e tting draft plus  1 m e te r, e ve n in bad w e ath e r.

Th e  re s ults  re m ain to be  s e e n.



15) In addition to th e  ne gative  re s ults  of trial firing at T 123, re ce nt m agne tic 
m e as ure m e nts  of th e  body of th e  torpe do and th e  batte ry com partm e nt h ave  s h ow n th at 
th e s e  e xe rcis e  an irre gular, uns table  m agne tic e ffe ct on th e  pis tol and m ay caus e  a 
s tre ngth e ning (pre m ature  de tonators ) or a w e ak e ning (firing failure s ) of th e  m agne tic unit. 
Th e  torpe doe s  in s tore  are  to be  de m agne tiz e d.  Th e  Torpe do Ins pe ctorate  doubts  if th is  
w ill be  s ucce s s ful.  Th e  caus e s  of th e  failure s  h ave  th e re fore  by no m e ans  be e n 
m as te re d.

16) Th e  Com m anding Office rs ' and cre w s ' confide nce  in th e  torpe do is  ve ry m uch  
s h ak e n.  Again and again th e  boats  h ave  trie d, in th e  face  of s trong e ne m y activity, to fire  
th e ir torpe doe s  unde r th e  be s t pos s ible  conditions  and ofte n w h e n th e y h ave  m ade  a 
daring attack  th e y h ave  be e n re w arde d w ith  failure s  and e ve n dange r to th e m s e lve s .  At 
le as t 300,000 tons , w h ich  m igh t h ave  be e n s unk , can be  re ck one d los t th rough  torpe do 
failure s .  I th ink  it is  ce rtain, for ins tance , th at U 47 Lie ut.(s .g.) Pre in's  s h ot at th e  London 
clas s  cruis e r w as  a pre m ature  de tonator.  It is  ve ry bitte r for Com m anding Office rs  and 
th e  e xe cutive  control to find th at th e  U-boat Arm  cannot ach ie ve  th e  s ucce s s  e xpe cte d of 
it, in s pite  of a th orough  pe ace tim e  training, be caus e  of torpe do failure s .

 I w ill continue  to do all I can to k e e p up th e  figh ting s pirits  of th e  U-boats  in th e  face  of all 
th e  s e tback s .  W e  m us t continue  to fire  torpe doe s  in orde r to dis cove r th e  caus e s  of th e  
de fe cts  and re m ove  th e m .  But com m anding office rs  and cre w s  w ill only gradually re gain 
full confide nce  in th e  torpe do if las ting te ch nical im prove m e nts  can be  m ade .   

  



Appe ndix C

VI.  Ge ne ral:
  Ope rational us e  of G7ES:

  A) Ge ne ral:
     Th e  de ve lopm e nt of th e  G7ES w as  purs ue d w ith  all s pe e d in th e  s e cond 

h alf of 19 42 w ith  th e  purpos e  of introducing for ope rations  th e  anti-de s troye r 
torpe do re pe ate dly re q ue s te d by th e  Flag Office r Com m anding UI-boats . 

 Th e  firs t s te p to th is  w as  th e  G7 ES - Falk e , w h ich  could only be  us e d 
agains t s low , de e p draugh t targe ts , ow ing to its  low  Vt (s pe e d) and lack  of 
non-contact pis tol.

  B) G7ES (Falk e ):

    1) Torpe do ch aracte ris tics : Vt = 20 k nots , im pact pis tol range  according 
to h e ating 5,000 - 7,000 m , can be  us e d agains t de e p draugh t 
ve s s e ls  w ith  Vg (s pe e d) 7 - 13 k nots  from  pos ition 0 to 180.  Lim ite d 
as  re gards  s e aw ay and de pth  (not m ore  th an s e aw ay 5, not 
s h allow e r th an 3 m ).  Not to be  us e d in th e  tropics .

    2) Th e  firs t ope rational trial w ith  Falk e  w as  m ade  in Fe bruary/March  
19 43 on 6 boats  w ith  2 torpe doe s  e ach  in th e  North  Atlantic. Th e  
training of office rs  and gunne rs  took  place  in a tw o-day cours e  at th e  
Torpe do Expe rim e ntal Es tablis h m e nt at Goth e nburg.  Us e  w as  
lim ite d to th e  s te rn tube  ow ing to th e  fact th at th e  pis tols  w e re  not 
s e cure  agains t s tick ing in th e  tube s .   Th e  s am e  re as on le d, in th e  
cours e  of ope rational us e , practically to th e  ce s s ation of th is . 

  H ow e ve r, from  th e  12 torpe doe s  us e d 3 w e re  fire d, th e s e  be ing 2 
firings  from  U 221 (Troje r), 1 firing from  U 382 (Juli) w ith  th e  follow ing 
re s ult:

1 h it w ith  s e aw ay 6 - 7 on a 5,000 ton fre igh te r s unk .
1 h it on fre igh te r w ith out clos e r obs e rvation
1 m is fire  ow ing to faulty s e tting.

  Th e  ope rational pos s ibilitie s  w e re , th e re fore , fundam e ntally prove d. 
 Furth e r, cons ide rable  e xpe rie nce  w as  gaine d for furth e r 
de ve lopm e nt.  Re q uire m e nts  for furth e r us e  of Falk e  w e re  e xte ns ion 
of th e  arm ing range  (lock ing of th e  S-apparatus ) from  th e  pre s e nt 
720 m . to 1,000 m . as  w e ll as  abs olute  s e curity of th e  pis tols  in th e  
tube .



    3) For ge ne ral ope rational us e  th e  Falk e  be cam e  available  w ith  th e  
re q uire d im prove m e nts , as  from  1.7.43, from  th e  W e s te rn bas e s . 

 Furth e r us e  w as  inte nde d in th e  Me dite rrane an (as  from  1.9 .43). 
 Th e  ope rational us e  of th e  im prove d G7ES anti-de s troye r torpe do, 

originally inte nde d only at a late r date  but acce le rate d cons ide rably 
unde r pre s s ure  of conditions  and proving pre fe rable , le d to only 5 
boats  be ing e q uippe d w ith  th e  Falk e .  Re s ults  from  th e s e  are  not to 
h and.  Furth e r us e  of th e  Falk e  h ad to be  give n up for th e  re as ons  
m e ntione d.

  C. G7ES - Z aunk önig:

    1) Ge ne ral:  Ope rational re adine s s  of th e  G7ES Z aunk önig (anti-
de s troye r torpe do) w as  not anticipate d, in th e  norm al cours e  of trials , 
be fore  th e  be ginning of 19 44.  H ow e ve r, conditions  ne ce s s itate d, 
alre ady in May 19 43, th e  boats  be ing give n as  q uick ly as  pos s ible  a 
de fe ns ive  w e apon agains t e ne m y e s corts  in th e ir incre as ingly difficult 
cam paign agains t convoys  in th e  North  Atlantic. Th e  Com m ande r in 
Ch ie f of th e  Navy th e re fore  orde re d ope rational re adine s s  of th e  
Z aunk önig for 1.10.43 and late r (on 13.7.) for 1.8.43. Th is  e ntaile d, 
on th e  one  h and, a gre at ris k  ow ing to lack  of th e  norm al cours e  of 
te s ts , and , on th e  oth e r h and, gre at s acrifice s  in oth e r pre parations  
of im portant w ar w e apons  not only of th e  Navy but als o of th e  oth e r 
branch e s  of th e  s e rvice .  Th is  w as  only pos s ible  ow ing to th e  clos e  
pe rs onal coope ration of th e  Com m ande r in Ch ie f of th e  Navy and th e  
M inis te r of Arm am e nts  and Am m unition.  Th e  fact th at 80 torpe doe s  
w e re  actually re ady on 1.8.43 in th e  W e s te rn bas e s  for e q uipping 20 
boats  re pre s e nte d a gre at ach ie ve m e nt by all de partm e nts  
conce rne d.

    2) Torpe do Ch aracte ris tics :  Vt = 24.5 k nots , non-contact and im pact-
pis tol, range  h e ate d 3,700 m ., unh e ate d 5,000 m ., can be  us e d 
agains t all ve s s e ls  of a s pe e d be tw e e n 10 and 18 k nots  from  all 
pos itions .

      Us e  is  lim ite d to a ce rtain e xte nt in s e aw ay ove r 6.  Th e  s h ort arm ing 
range  of 400 m . w as  ne ce s s ary in orde r to k e e p th e  m inim um  firing 
dis tance  as  low  as  pos s ible , but th is  m ak e s  it ne ce s s ary for th e  boat 
firing th e  torpe do to cras h  dive  afte r firing ow ing to th e  dange r to 
its e lf, or w h e n only firing from  th e  s te rn to w ith draw  at a ce rtain 
s pe e d.  In th e  firs t us e  of th e  torpe do as  ce rtain inappre ciable  
pe rce ntage  of s e lf de tonations  w as  to be  anticipate d from  th e  non-
contact pis tols , and about 10%  of de pth -k e e ping faults  from  th e  
apparatus .



    3) Th e  Z aunk önig w as  m ade  available  for th e  firs t ope rational us e  in th e  
pe riod from  20 to 24 Se pte m be r 19 43.  In a convoy e ngage m e nt in 
th e  North  Atlantic th e re  w e re  17 boats  e q uippe d w ith  th e  Z aunk önig 
 Each  boat h ad 4 torpe doe s  (2 e ach  in th e  bow  and s te rn).  Us e  w as  
e ntire ly s ucce s s ful.  13 h its  w e re  m ade  w ith  ce rtainty and 3 probably 
(54% ) w ith  24 firings .  Out of 7 m is fire s  4 w e re  due  to ove rrunning. 
 In addition one  faile d in th e  tube  (tube -runne r).  12 de s troye rs  and 1 
fre igh te r w e re  s unk  by Z aunk önig, and 3 de s troye rs  probably s unk .

      Th e  firings  w e re  m ade  for th e  m os t part from  pos ition 0 at dis tance s  
around 30 h m .  It is  a dis advantage  for th e  boats  th at th e y are  force d 
to dive  afte r firing. Th e  s h ort arm ing range  w ould not h ave  be e n 
ne ce s s ary in th e  vas t m ajority of firings  ow ing to th e  fact th at firing 
dis tance  w as  long e nough .

      Th e  ne ce s s ity for an arm ing range  w h ich  can be  adjus te d as  de s ire d 
m us t, th e re fore , be  m e t as  s oon as  pos s ible .

      Apart from  th e  pre s e nt range , th e re  m us t be  one  w h ich  e nable s  th e  
boats  to re m ain s urface d in e ve ry cas e  w ith out be ing e ndange re d 
(about 800 m .).

    4) Furth e r us e  of th e  Z aunk önig, is  inte nde d by th e  continuous  
e q uipm e nt of all boats  bas e d in th e  W e s t, as  from  21.9 .19 43 of all 
boats  in th e  Me dite rrane an Se a as  from  3.10.19 43 of all ope rational 
boats  proce e ding from  h om e  w ate rs .



Appe ndix D

Curre nt Orde r No. 34
  
De ce m be r 19 43 Edition

  1) In re ce nt convoy ope rations  a s ituation h as  occurre d again and again in 
w h ich  th e  convoy h as  pas s e d ove r th e  boat w ith out its  be ing able  to m ak e  
us e  of a s ingle  opportunity to attack , afte rw ards  be ing le ft in a h ope le s s  
pos ition as te rn of th e  convoy.

  2) Th e  gre at num be r of re ce nt uns ucce s s ful s ubm e rge d attack s  als o s h ow s  
th at boats  w e re  not able  to bre ak  th rough  th e  s cre e n w ith out be ing locate d 
or pick e d up on th e  h ydroph one s .

  3) For th is  re as on in future  attack ing at pe ris cope  de pth  w ill h ave  to be  give n 
up and atte m pt m ade  to fire  blind from  a gre at de pth  w ith  th e  ne w , s pe cially 
de s igne d torpe doe s .

  4) Eve n if th e  available  h ydroph one  and location apparatus  do not at pre s e nt 
give  a de finite  e s tim ate  of e ne m y cours e , s pe e d and form ation, 
ne ve rth e le s s  in th e  e ve nt of approach ing or be ing pas s e d ove r by th e  
e ne m y, th e  be s t pos s ible  us e  m us t be  m ade  of e ve n de fe ctive  data for a 
blind torpe do attack .

  5) Th e  follow ing proce dure  is  to be  aim e d at in future .

    a) As  up to now  it h as  only be e n pos s ible  to fire  torpe doe s  at de pth s  of 
up to 22 m e te rs .  Re m ain as  far as  pos s ible  at a de pth  of 20 m e te rs  
in cas e  torpe do attack  is  pos s ible .

    b) Unde r norm al circum s tance s  tube s  are  only to be  loade d w ith  
"F.A.T." or "Z aunk önig".  Th e s e  h ave  th e  advantage  in th at e ve n 
w h e n fire d according to unce rtain firing data, th e  us ually h it 
s om e th ing w h e n th e re  are  a num be r of s h ips  toge th e r.
 

c) In cas e s  of be ing pas s e d ove r by convoy th e  boat us ually h as  a 
rough  ide a of th e  e ne m y cours e , s o th at it m us t th e re fore  be  pos s ible  
to fire  a fan of F.A.T. torpe doe s  at righ t angle s  to e ne m y cours e .

    d) As  h ydroph one  apparatus  m ak e s  it pos s ible  to dis tinguis h  be tw e e n 
prope lle rs  of s te am e r and e s cort ve s s e l, th e  boat can e s tim ate  to a 
ce rtain e xte nt its  re lative  pos ition to th e  m ain bunch  of th e  form ation. 
 Th is  data m us t s uffice  for firing of F.A.T. torpe doe s  in accordance  
w ith  pos ition of convoy w ith  follow ing s e ttings .

      In cas e  of convoy pas s ing dire ctly ove rh e ad th e  s h orte s t pre lim inary 



run and a long loop.
      If s ubm arine  is  to port or s tarboard of th e  convoy a m e dium  to long 

pre lim inary run according to s ignal s tre ngth  on h ydroph one s , and 
long loop.

    e ) In orde r to e ns ure  gre ate s t pos s ible  s ucce s s  in th e  e ve nt of a blind 
attack  torpe doe s  in all tube s  m us t be  fire d.

      It m us t be  re m e m be re d h ow e ve r th at unle s s  th e  Z aunk önig is  fire d in 
q uite  a diffe re nt dire ction, an inte rval of at le as t 10 m inute s  m us t 
e laps e  be tw e e n it and th e  firing of F.A.T. torpe doe s .

    f) In firing non-contact pis tol boat m us t dive  to 40 - 50 m e te rs  
im m e diate ly afte r firing in orde r to be  s afe  from  e xplos ion of torpe do 
pas s ing ove rh e ad.  It is  th e re fore  be s t to fire  in th e  s h orte s t pos s ible  
tim e  e ith e r a fan or q uick ly s ucce s s ive  s ingle  s h ots .



Appendix A, B, C, D, pos s ible th ank s  to w w w .uboatarch ive .net
Particularly, Kriegstagebüch er (KTB) De s  Füh rers/Befe h ls h aber der Unters e eboote (F.d.U./B.d.U.)
W ar Diary of Com m ander in Ch ief, Subm arine s

Th e  records  in appendix A, B, C, are  an O ffice  of Naval Intelligence  translation of th e  Germ an original.
Th e  original translated BdU KTBs are  in th e  custody of th e  O perational Arch ive s  Branch  of th e  Naval H istorical 
Center, located at th e  Navy Yard, in W as h ington, D.C.

Furth er reference s :

w w w .uboat.net
h ttp://w w w .navw eaps .com /W eapons/W TGER_ Note s .h tm
h ttp://w w w .u-boot-greyw olf.de/utorpedo.h tm
h ttp://w w w .podw odna.terram ail.pl/ok rety/torpedy/m enu_ torpedy.h tm
h ttp://w w w .24flotilla.com
h ttp://w w w .h istorisch e s -centrum .de/index.ph p?id=410
h ttp://w w w .pbibcalella.com /uboots/tecnico/arm am ento/torpedos/torpedos .h tm




