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PRELIMINARY REMARKS BY TRANSLATOR 

FRo:-.r internal cvidPllC(' it is el<'al' !Ital tl 1i,-; l>1111k 11:1 ,.; IH·<· rr prrf f11.!!1•tlll'I' 
in a hurry. A numbrr of rqwtili o1 i,.; and :-: 01111• a l1 110:-:L <•q11:ilh· 11 l>1·i1111" .!!•11'" 
occur in it. 

The mos t trivial of platiL11cl<•s ,,·ill I)(' 1'111111cl ,.; :111cl,,·id ll' cl lwt,,·,·1•11 tlwn ri ,•:-: 
and conclus ions of exlr<'lll<' int<•n·s L ( tit is r·lrara<' fr •ri ,.: f ii' j ..; l' rr•11111'l rl h· di -- pl:ry,·d 
111 German Staff work ). Hull's ,,·1,i('I, npp<•:tr (11 :- p<• :r k for ! lw11i--c·I,·,,-.: ,,,.,. 
elaborated in nrnch detail, ,,·ltilsL, in otlil'r r:as c•,.; , co rw lu,.; i111 1.-.: ,d1i<' l1 ,·:111 .,,ii_,· 
he verified by mathema tical inves ligalio11 arl' l>nlcll:,· ,-; 11111111:1rizc•cl 111 :1 r,,,,· 
words . 

A few misprints and purel:v ,·erl nil l'JTor,-; 11:1,·1· IH'<' ll <·orn•,·f,,d i11 !Ill' 
translation. 

11 ltl o l 1· I · .. -.,i,ll'd "" l. 1 ug I Jllllll(.'l'O llS n• l.'l'(:' ll('( ' ,-; :II'( ' 111:tclc· lo I I(' ('\jll'l'll'lil't' ,-. ' 
acLive se· · ·, 1· I I I · 1 f n, ·11·,I :1,.,. 1v1cc, , ., may sn c v ic· :1,-;,-; u1 11 Pcl tl r:tf I II' ,· r< ''' " 1>11 " · 
primarily those of the Gcr,;wn Sui>111:1ri11 C' Scltoul. Tlr<' ,,.,.if<• r· -.: " '' 11 irr ,li 
vi.duality appears very strorrgly , both i11 pPeuliar lurn,-; of :-:p<'<'"'1 :1r1tl ill 11 "' 
constant recurrence of certain v ic\\'s . .Judg i11!-( In · t lw l:iltcr. 011 <· wnir1 tl 
concludethath · [' · I 1:rn111 e 1s a ormcr DesLroycr uflit:e r a rrd :1 l,e(•J r (!lf'l>C'< n11ta ri. 
0ther evidence it seems likely tlta t thP \\'riler is Li <•ULl'11n11l-( 'n,nr rr:illcl,•r 
FreiherrvonFoi·s t . l · · f , , · f ,·if'1 ,.;oi11<' . . nci, w 10 1s 111 ac t a fornwr l Ol'JH'clo Lwt1 l<•r1n11 \. · 
~xperience lJ1 D estroyers. This offtcer is know11 t <> lw <HH' or t lw i<'cf 111·,•r,.; 
m the Submarine s h l l h I I . •i ft' r oil . c oo ant as the rPpulat,ion of lwi,w nil ;1 > <' '' 1 
techmcal subjects. ,.... 

NAVAL STAI•'l•' , 
I NTELLIGENCE DrvrsroN . 

Janum•y 1918. 
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the use of th . . property of H . M. Government. It is intended for 
(not below tehrec1p1ents only and for communication to officers under them 

e rank of co · · · t be acquainted w·th . mm1ss1oned officer ) who may require o 1 its conte t · ffi · exercising ·this . n s 10 the course of their duties. The o cers 
imparted with d power :"111 be held responsible that s uch information i s 

u e caution and reserve. 

IV' 

MOST CONFIDENTIAL. 

TORPEDO FIRING FROM SUBMARINES 

(Compiled in the Subma rine Sch ool on the Basis of 
Practical Experience.) 

Pl{EF,\( 'I•: TO FLH~T l~Dl'l'lON 

T 11E following p agr·s <·111d a in l I L(' lL·ac !ting,; o l' priwl.ical experience both 
in the Sub 111nrine ticlwol and oil :H'Livc sc•1Tin•, a n·angt'd in as convenient 
and con cise a fo r m as possihk. 

A cornp ilnt ioJL of tlt is wtlun• appe:11'c'd desira ble, as no regular manual of 
in:-;Lruc lion cx islcd , and (IH'l'l' \\·a;; dallger tha ( the numerous ingenious 
methods which Lite Cn.plnills of inslruc-lionnl hoa ts in l ite Submarin e School 
had d iscoverCtl in t lw colll':-,t' of their -100 prndiee a tLncks might be lost ; i t 
abo n.ppen.rccl that the valuable experil'll('(' gained on active srrvice could 
no t otherwise be uLil i:;;nl by all con c·t•l'lled . 

For conYcn icn cL' uf rderener lite l'oll01\'iHg furm has bc,cn chosen : ou 
the left-hand sid e is phced t lw adunl cxpNim cc, or obsel'\7ation, or phe­
n omenon; on the right-han d sid<' t hr reasons for or cxplnnation of it. 

T his compilnLion i,; no t in tt·ndecl to be merely a mass of dry theory; 
theoretical considerations are containe1l for Lhe most p ar t in the r easons 
given on the right-han d side of the pagr. 

T he Submarine School sh nn·s t.hr opin ion of Lhe Su bmarine Service 
:tfloat , that fu r subrna.rin r' a Unek:-; p rnc t icnl work is all important; but it 
is considered that t hcorct ical umlcrs tanding must precede the u se of the 
rule-of-tlrnm b method. 

I t is also held d t,:-;irnhlc to d raw special attention to the many sm all 
applinnees which ar c supplil'd to Captains of submarines in the most h andy 
form, but, ns exp erience shows, frequently arc not u t ilized ; i t is bel ieved 
Lhat th e u tmost thorou ghness and exactitude m n.y often achieve a hit 
which would n ot be obtaincLl by so-en.lied feeling (not identical with seaman­
like vision) . 

This feeling, which is so impor tant in the case of destroyer attacks 
antl which is embodied in the grip of the hand on the movable 'enemy arm' 
of the director and the unimpeded view of b oth eyes in all directions, must, 
in tho case of submn,rine attack, where these conditions do no t obtain, be 
replaced by intelligence, which goes hand in hand with seamanlike vision. 

This applies pa.rticularly to the correct estimation of the t rack angle,* 
the influen ce of which on hitting or missing h as n ot hither to been sufficiently 
apprecia ted. 

Naturally a compilation of th is nature, which is intended to b e of u se 
to every r eader , contains som e well-worn commonplaces; many submarine 

* For definition of track angle, seep. 27.-Tr. 
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PREFACE TO FIRST EDITION 

Captains will find these statements too obvious altoaether but to n 'n<kr t hn b b I ook as complete as p ossible and also for instru c tion al purposes iL w11s 
n ecessary to include them. 

. I ~ must b e taken for granted that errors will have cr ep t in and lh11t 
ormss10~s of all kinds w ill be fou n d in_ this collN: t.ion of rxpc,rit'llC<'S; a sp ec inl 
req~est 1s therefore made to all Captains on aclivr sen ·icc lo pic k lhe book 
to pieces ~nd crit iciz~ it, in order that it may be m ade as prnctical and 11,.;ef ul 
a product~on as possible, both for sea service and fo r the Submarine Schoo l. 

EcKERNFORDE, 

August 1916. 

SUilMARI 1E SCHOOL. 

PREFACE TO SECOND EDITI ON 

_The compilation of experiences r egarding torpedo firing from sub­
man nes h as b een thoroughly revised in view of the memorable 1st Februa ry i917, on the basis of compreh ensive critic ism from the Serv ice afloat and 
rom the _Torpe~o Inspection, combined w ith detailed private lrttcrs and 

conversation s with fo . il f l . Add" . rmei pup s o t 1e Submarmo School. 
. d" ~tional m atter was provided by the experiences contained in the 

waI 1anes of boats t· · · · J S b . on ac ive service and tho experiences obtauwcl m t ic 

P
:p~lsarmde S~hool itself; the latter , in consequence of tho great number of 

un er mstruction cl · 1 1 · numb f b . u rmg t_1_1e pas t year and the al most overwhe 1rung 
look ber 0k oats b emg prepared for active service can now on 1s t F ebruary, 

ac on over 9 000 tt k . ' ' Thi . . . . ' . a ac ·s earned out during the two years o f war. s rev1s1on is mten l cl t l . widely cliff . . c e a t 1e same time to give a r eply to Lhe many eient suggestions cl · · · · · · t i · obviating th . an opm1ons put forward m cnt.ic1s m, m s 
It e n ece~sity for separate answers . 

appears desirable to . f . In many of the ··t· . Io er specially to one point:-
'It is not desira~~1 t~ms the following appears : . 

a manner foi· ·in t e O a:y down such nncl such a llrinciJ)le in so d ecided 
' s ance the 1 l · 'b'li or from a great dista~ce · . i 1.a~ vis~ i ty of ~.ring torpedoes in a heavy s~a 

order not to let t ' m practice, Captams would in any cflSe fire m It . . a arget escape them' 
is Just b ecause this 1 · . l arge number of val bl ast statement is so true and in consequ ence, a 

Purpose, that an in uta e_ torpedoes have already bee~ fired away to no small s ructional book (if f th· · compilation ma . , or want of anything better , is 
Things of this soryt aspn:o to that titl e) m ust lay down d efinite rules. exh'b• · are m th i it1on of seamanshi h. he same category with a daringly conceived 

successful · t · P w 1c leaves • · t · de:m d 1 18 pronounced g d b . no m argm for safety; when 1 · 1s 
~ · 00 

' ut m the r everse case it is rightly con-
e only possibl · The for e rule 18 : Proceed · . mer sequence "nd Ill a seamanlike manner I "' arran · · gem ent of the m atter h as b een a dhered 

2 

• 

l 

1) REFACB TO SECOND EDITION 

to, as it h as been well rccei \·ed by subm arine Commanders ; al ternate pages 
nre left bln.nk ,\·ith a YiP\\' Lo inducing C,iptains to mnke notes and corrections 
to the text nnd Lo fn.ciliL:1.tc t,he in::;NLiun ol' .-1.ny nrnnuscript corrections issued 
nt a later date . 

A few 1ww section,; liaY1' bt•t'II in t,roduc<'ll, for insLn,ncc, the method of 
attn.ck whieh gi\'e::; llt<' c1ui('kt•sL vppurLunil_y for fir ing, and the p rocedure in 
ease of a brcakd0\\'11 of t.l1<' gyrn-tnmp:1% inst.i.11.-i,tiun . 

A furLlt<•r ,1.ddition i,; prn\·idl'd li_y tl1t' t'xp1•rit'IH'<' obtained in the s inking 
of stcanwrs, t.o \\·J1i('h is :1.p pt'tHlt'd Lhl' proeed un' for Lhe use of gunfire 
which h:.s br<'n a dop!1'd in tlt1· ::iub111:1ri11<' School \\· iLh good rrsul ts for the 
Lrai11i11g of boaL,; fo r aeLi\'(' st·n·i('c. 

Addi Lio11 al e111 phasis is laid oil th<' :1.Ll1'11Lio11 r<'qu ircd by the torpedo 
111:itericl 011 :1.cLi\·c sen·ic1', as in Lhl' :-,ub111 a.ri11r ~chool i t has bcell found by 
bitter ex1wric11ee t lt:1.t Lh1'n ' i,; a Liek of earc in thi,; rc,;pcct . 

F or ins t :rnr<', 011 one s i11gk d.ty J bo:,L::; under tr:ii11 i11g for active service 
fi red 11 0 l<'s,; thn.11 4 torpedoes which sank. Thc,;c torpedoes were at once 
s n1ved, :111d ill eaeh c::1,;c' gros,; 1'1Tor:,; of nd just111c11t were clearly established 
nnd duly puni::;h <'t l. 

\Ve h aYc c\·c,ry rcn.::;011 Lo hold :, high opinion of the quality of our 
torpcdo<'S i they do L1t1,ir hl'::;L .thrny,.;, but we must n ot demnnd the 
impossible from Lhrm. 

Finn.lly, on Lhl' b,isis of ,t11 t':d1n.u,;Li\'l' St' ril'S of experiments, in which the 
Lite l a111e11 t r d Pr<'sid rn t of tlH' Torpl'do Expl' ri llll'II ts Committee, Commander 
lTolL:.rnpfl'l , t'nthusi asLic:dly p lact'd al Llto di::;pos:tl of the Subma rine Service 
his profound knowledge :1.11d \\'id1' t'Xpl't·i('llce, Lhl' q tu'sLion of sal,·o firo has 
t'<'Ccivl'd nm\· Ln ':d11w11L l'ro111 Lill' sl.1.11dpoi11 L t,ha.t firing :it it rnnge of over 
:~ ,000 nwtres (:{ ,:28 0 yds .] is us<']<,,.;s and t herdorl' bcttc'r not nttcmpted. 

A Lorpcdo is 110(, :i s ltl'll n.11d \\·ill 11t'\'l'r hl'l'<lllll' OIH' , as i t is confined to 
Lhe wn.L<'r. 

Though JH'\'<'rtli ck ss t lw Lcehnien.l rec1u iren1ents for a long-range shot 
\\'l'l'C furtht'l' dcn'lopl'd, t,his \\·n.s done solely ,\·ith a , iew to the firing of 
la rge for111atio11s mn.ki11g a toqwdo mass attnck, which m ay have a decisive 
effect; ln1t t h is dors not co111 c into consiclNation in the case of a single 
!'H1bmari11c. 

The rule for subm arine's r emains as before : 
PROCEED UNOBSERVED TO A POSl'l'lO~ FRO;\( wmoH A IIIGIT- SPEED SHOT 

CAN DE FIRED AND A IHT CERTAINLY OilT1UNED ! 
I t is ,hoped that this sm all compilation may ser ve as a book of r eference 

for Captains of submarines on active service, o.nd a book of ins truction for 
Capta ins quaiifying in the Submarine School; and further, that tho Watch-. 
keeping Officer , who af tor su ccessful service afloat is likely to r eceive 
a command withou t firs t visiting the Submarine School, may find in i t 
the necessary material with which to instruct and educate himself without 
any m ethodical comse of instruction and with only a limited number of 
practice runs (15- 20 runs as compared with 30-45 in the Submarine 
School). 
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PREFACE TO SECOND EDITION 

If all this is attained, the object of the compila tion will be achieved. 
. . The f?rmer r eques t is repeated, that the Ser vice afloat will co-operalr 
m rmprovm? the book and supplying its omissions. Any criticism is wrl­
come an~ will help the cause; the more outsp oken it is the better "·hcther 
commumcated in writing or by word of mouth to tho c~mpiler. ' 

KrEL, 
1st Februa1·y, J 917. 

Fil'St day of Unrestricted 
Submarine Warfar e. 

SUBMARINE SCHOOL. 

4 

A. GENERAL REMARKS ON THE DAY ATTACK. 

I. Most Favourable Side for the Attack. 

1. Siclr, with rrfrrenrr to sun and 
wind. 

(a) Whe11 choicr is possih]r, Ll1<• 
sunny side should lw c-ltosrn, p,u·­
ticularly whf'n thP s1m i,-; 11 01 i oo 

high, and provided Lhf' shot e,m IH' 
1h-ecl more or less fro m tlw direction 
of the glare of Uw su it. 

Conditions of light play o. very 
important role : 

If possible, do not attack with 
black thunder clouds behind you, 
which may be about to burst as 11, 
h ail storm. 

If forced to fire towards the stm, 
use a shade ·with the periscope. 
· (b) Side, with regard to wind. 

--------\ DECLASSJFIED ---i 
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\\lien firing, ~-ou must ho.vc the 
,-;u n behind you in order that you 
nrn.y noL ht• da;,;zkd I.m t rn ny be able 
d('il.rly to di,-(inguish t.lw sharply 
011fl i11c·d t nsgd. 

;\,-; n'gard,- und t•r-f'stinrntion of 
rn.ngt' , undrr ronditions of clear at­
n1 osphrrr and high visibility (see 
A. V. 5/ r) . 

"·lwn fir ing towards the sun, 
f's timation of distancf' is particu­
larly diJlirult, thr enemy nppears 11,s 
a black silhouctt<' , and it is hard to 
f'Stimate sperd , as tlw how wave and 
wash complrtel.,· Yan ish in tlw glit­
tr l'ing watf'l'. 

C'o1n-rrsrly, the periscope, if 
shown with caution (i. <' . frequently, 
hut only for a short t ime and only a 
few incltrs of it), cannot be seen by 
any possibl() means from the tn.rget 
in w11t('r in which the glm·e of the 
sun is refircted ; oven the track of 
bubblrs will probably 11ot be seen 
until it is too Jato to avoid the 
torpedo. 

Under these conditions, the peri­
scope, oven with the most advan­
tageous painting (see A. III. 8), ap­
pears snow-white. 

The shades arc in the periscope 
accessory box. 

With wind and sea behind you 
the periscope is not easily seen (as­
suming it is properly used). 

Whenever the periscope is to lee­
ward of the enemy it is betrayed 
by the spray, which the periscope 
produces even at the slowest speed 
n.nd even with a high wind. 

It is difficult for the observer on 



A I. MOST FAVOURABLE SIDE FOR ATTACK 

As reO'ards tl ·c1 ' · 
to the . o d l ie s1 e with respect 
of ;m 't l~ stern shot in the case 

mo erate wmd· force 2 
an exception. ' -3, forms 

In this case the I . . 
preferred for t ee side is to he 

. as ern shot 
Pnnciple: The e .· · 

far as p 'bl P llscope must, as 
oss1 e, move with th . 

In a stron br e sea. 
weather s'd _g eeze, however, the 

1 e is preferable. 

boar~ the enemy ship to kerp a look 
out_ 11~ the t~ctlt of the wind (('_p-s 
w~termg); ,nth a s t iff hn'czc and 
rn.m he is more inclined to look ollt 
to lecwar<l (at all even ts i11 Lhc <·as«: 
o[ the average look-out). 
b Sprn,y is less_ jWl'C('ptihl«', as Litt' 

on,t m proCCl'<lrng away f'rnlll th«' 
target keeps more or l<'ss a head of 
the seas, whils t wh(•n rnovi,w t P 

. d l 
0 

wm ware conspicuous spray is pro-
duced even at Lite slo,YcsL s peed. 

The enemy• will kPP[) a better 
look-out to lccwnrd a11cl will morn 
rcaclily cl?tcct the periscope there 

2· When attackin f than to wmclwarcl. 
tcli~e side on which th .g a ormation, More favou rable chauc<'s of n. hit 

sposed to•va cl eie are no vessels (see D IV ) , r s you. . . 4 . 

3 
. The bon,t is more secure from 

. . To sum up: If you h berng rammed (see A V 2) 
are well ahead) b ave the choice f · 1 f · · · imaO'· ' efore altering O sic c ( or instance "·h<'n you 

i:,llle yourself b co1u·se take al 1- . 1 . ' . tion th on oarcl the . 00 '- 1 oun1 with tlw 1wr1,-;copP 
e attack ,·11 b enemy ship an l . ' your " 1 e least -

1 
· ( asc<'rta,n from whil'li clin't'-

enemy and 1 cas1 y pcrceiv l l l . at the 1 • a so which w·u b cc Jy t 10 hndg1• p«·rSOlllll'l of 
same time off . 1 e the m ost 1 . estimatio cnng you the b . · unp <'asm1t lor UH'lll whilst 

ns and m est chances r . ' At th easurements m ·t . . o success am! ren<l1' 1·11w your 
e same ti · os reliable 

O 

• 

bearing of the en me,. ascertain exact} . . . 
expected wh ~my, Ill order to f , Y J~Ul course of approach n.n<l t,he 

en finng. Olm n.n idea as to LhP conditions to be 

II. Strength of w· 
ind and Sea. 

1. Do not fu . 
perfectly flats ·e lll a calm with a 

E ea. 
x:ception. F . 

the glare of the I om the direction of 
sun (see A. I. 1). 

6 

b 
A subma. rine is n ot likely to be 

a le t · 
1 

° approach unseen and is acn-
era 1 d' . ' . 

0 

Y IScoverecl whilst makmg her 
attack. 

Peri.scope 
.➔ 

Typical view (from· above). 

.... --.· 

A II. \\'IND AND SEA 

lf a shoL is fi red, it cannot fail 
( o lw ,.;eell and ran b1' a,-oidecl at dis­
t anc«•s of 400 m . [437 ycls.] ancl up­
wanl,.:. 

1·. II.:!. 1; . B. 10. l". 31 , U. 3,:;, lT. 19. 

Exception: A slow Pn rgn st 1•:1 nwr. .,\n irn.: n'd i bl_y had look-out is kept 
nn hon rd surh ;-;hip,; . 

2. Force of wind 3--:l and s1'a. 2- 3 
present the most fn:,onrnhk con­
ditions fo r attack. 

3. If the sea is 5-G, wht•n it m ay 
be just possible to fi re', fir<' at right 
angles to the dirPct.ion of t,lu• s,·n. 

A shot at a destroyer, with 1.5 m­
[ 4. 9 ft .] depth setting, is out of the 
question. In a case of this sort, do 
not attempt an attack. · 

A shot at a destroyer, with 2.5 m. 
[~.2 ft.] depth setting, using levor­
p1stol (Hebel1)istole),* is possible. 

4. Do not attack in a heavy sea 
and a long Atlantic swell. 

This cannot be sufficiently em­

S11b1nari11P Flolill:i, Poh. 

Thr ,.:('a just wnshl's over the peri­
srop«' if tlw ln tt«'r i,.; shown spnringly, 
and , without masking the submarine 
C:1p(nin's Yiew, nrnkcs it difficul t for 
!h1· <'ll<'JHY to rccogni,,c tho pcri­
scopt•. 

At nny considerable dista.nce, the 
JJl'riscopc frat.her cannot be distin­
guished frorn small breaking seas. 

Tlw boat is ensily kPp t at tho 
p roper clrpth for attnr.k. 

This is the most favourable direc­
t ion with n•gard to tho sea, for both 
th(' boitC and tho torpedo; in other 
dirl'rlions tho torpedo may easily 
break surface (propellers rncing) . 

U. 2-L 

(See A. X. 1.) 

It is impossible to keep the boat 
at a proper depth for attack; she may 
therefore be discovered and becom e 
a target for gunfire. . 

The depth-keeping of the tor­
pedoes is roost unreliable, especially 
when they are set to run shallow; 
evon type 'G' torpedoes fail. 

U. 27, U. 38, and Torpedo Inspection. 

A typical example is furnished by 
the case of U. 57, two of whose tor-phasized. 

* For particulars of the use of the 'lever-pistol,' see p. 30.-Tr. 
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A III. USE OF PERISCOPE 

III. Use of Periscope. 

I. General Principle: 

Do not deprive yourself of your 
view too soon or for too long! And 
do not on any a_ccount dive directly 
you sight the tops of masts or col­
umns of smoke! 

Mas ts and funnels suffice only to 
enable you to estimate y our first 
approximate course of approach. 

It is not until you get close in for 
your attack (from about 4,000 m . 
[4,374 yds.] onwards) that you n eed 
proceed unseen in accordance with 
par. 2 below, when everything de­
pends upon showing very little 
periscope, proceeding at low speed 
and choosing the favourable side for at tack. 

With a calm sea and high VIs1-
bility, it is advisable to establish 
a look-out (with good binoculars) in 
a boatswain's chair rigged on th e 
foremost W/T mas t . 

2. An . unsee~ attack (periscope 
use~ sparmgly) implies keeping the 
pen scope low and showing i t fre­
quently ~ut for quite short p eriods 
(a few mches of p eriscope only 
so 

th
at the object glass is alm ost awash). 

After you have been able to esti­
mate the speed and course of the 
enemy, it must suffice for you to see 
the tops of his funnels and masts. 

8 

p edoes jumped right out of the water. 
Waste of munitions. 

. 'l ' I 1-"X[)Ni-Torpcdo I nspcc:twn, urpc< 0 " : 

mcnts Committee , ~ubmnrine I 11spcc 11< ,n. 

You cannot form a rkar id<•n. .,r 
tho enem_y's position and of tlio (' Oll­

si<ler at ions which will apply wltrn 
firing, unt il you h aYo scr1~ his hull. 

Using the stereoscopic nw g<·­
finder, the most h igh ly sk illed ranw·­
t akers h ave n cve~· yet su ccec•_ded u; 
makino- out a pcn scopr s lt0wmg 1 ·0 

to 2 m~ [4.9 ft. to G.G f t .] above tlw 
su rface at a dis tance of 4,000 n 1. 

[4,374 y ds .), provided a sui tabl<-
speed was mamt nmc< anc . · I I tile 
favourable side for att ack c.:hosei1. 

With binocula rs , i t has no t bern 
p ossible to distinguish the p eriscop e 
even at 2,000 m. [2,187 ycls.]. 

Frequent cxpcrime11 ts in 
marine School. 

A 1'gument in b1·i1f-

th r, S11 b-

You cann ot m a ke an a ttac k wiLli 
your eyes shut. 

This considerably increases tl:c 
range of vision and thus reu ders it 
possible t o proceed on the surface to 
a position ahead of the enemy. 

U. G4. (Usin" this method, sighted _at1cl 
"' · t i Mcd1 tcr-sauk a large transpor t rn 1c 

ranean.) 

With a slio-htly ruffled surface, th-0 

p eriscope, wh~n moving to leeward at 
a low sp eed, is difficult to m ake out 
or even to k eep in view. 

If a p eriscope is prop erly h andled, 
then,cven if i t is sighted and reported 
on ce, it is n o t likely to b e pi_ckc~ up 
again soon enough for th e Cap tam of 
the ship to m ak e up his mind to the 
necessary alteration of course, and 
the ship should not escape unless 

A III. L·~I~ OF P ~IU ::5COPE 

I t i , IH' ri--n> J><' E ven i 11 a c.:,t 111 S <':t , t< . . 
. I . ·I I 1 . Lil!' rl 1111lt-,; O i l must r cmarn 11< c en 1.) 

the surface . f Pr 
I t . i. lu tr h · \\T 01 1g lo rn11 1s ituso ., , 

. t ·ti ( <'I' ( '(l tl 1':-t. •i cer t ain d1s !.ancl', o r O ' ' 

1 < • • I .· ·1 ·11 1)(• l(1 11·1 ·n •1 ' by thr 1r;t((']t in t, l I H'I J,-, . r 
. I . t t ·l· i1w d 1'-'l n.11 , ·1 • o wh en 1n[. 11 11 a ,u ' r- · 

the ctH' tn 1· . J l I 1· 
. , f I,· ('I I <' l o Y ou m us L 11 0[. or at ., ,... 

I,. ·t to '··I·<• ·t look rm111 d. l 11lC 0 111 1 a, . ' ' 

R enlCtl'k : t t 
1
., 

T h is J>rincipll' a ppliPs to a ·~r ' " 
undrr a.c t inn tOlll I io i i,., 1· 1, · • in t it<· :-,uh-
m ar ine Sch ool. 

I ( ilo l'Oli' ' ltl 1· F or CapLai ns w tt ) an· · "_. ·., 
] l It<• fnll<lll I ll ,., sur0 of th0111;:;0 1· 1·s , 
1 ' S \[trff(''-'l (•<I: Proccclur<' m a1· H · nn . f . , 

·• (' .· er nnd IH' <>I < Shortl y bc,fore 11 in,.., . . . 
. . I . . 111 ord<' t to the 1wriscopc 1:-; s 10" n • t 

1 
· 

· . . . , ,n·l l WI Ji ll II rr as s11 rn 11w Y Oll rt.I< . 
' ' , . "" .. . , 2 1)() in ls ,rn·,1._1 ra.ngr, al t·.1•r <·0111,-,< 

from t he c·1w n1 ,·. I , 
. · • · ( I!' OJ -Then pu t; yo11r ll<'l1n o1 < I , I t 

. · · . . 111 a s Lite ioa pos1tc way and , a:s soc · • , 
s t arts to t :1r 11 show your pc.•n scoplc '. 

' ' I I asses t w and fire as the b oat 's H•ac p, 

t arget . that this 
R em em ber h owever, ' f 

. '1 1 a m a tter o proccclm·c I S argc Y ' 'd ·ations 
cl . fi es CO TISI Cl ' theory an sacn 1c . 

of safety a nd l)ea ce of m m cl. fi . 
f ·u ·JllCY 3. ·when, shor tly be ore l fl "'' 
t for c e cc-t he I)erisco1)e h as b een se t 

• · CY W arran t ion le t y om· N av1gat111::, . 
' th e p eriscope Officer keep an eye on · . _ 11 

to preven t i t bemg •• · "cmclen ta..1 Y ... 

t1u·ned. . 1 vcrcd 
4. W h en tho per iscope is 0; _

3 
ft.] 

i ts top sh ould be at lea.St 1 m. [ . 
b t ot much 11101 e. b elow the surface, u n . . the 

Ca1)tains will soon acquucl . 
. ch to owm h abit of judging h ow mu 

th e p eriscope. 

DECLASSIFIED 
A uthority C. /.) ·.LP_Ej 
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l I- l \ I t is ·rn thorizrd every oo ,-< · ' -~ 
I ,,.- .-. 1-y ordru;. [I) g-i \"(' t l(' necc ""'" ., 

himself 

I l I br no more 'l'h1• :t! !ac , i,·ou ( . 
. I II' lu•n c a.1T1ccl out, as 

' uns!'<' ll l ian ·rrl ]0acl to 
. I I . l ·1 h<1 \'(', ;t,Jl d 11 11 ,.., i t 

h t( ( (/ \\ I • . ' r t '1 1· suhm nrine by 
l 11<' d<•:-1 r ud 1, 11 1 n l . . J' LlH' o11por-

. 1 · to LIH• n,-,,, 0 
r , Jlll l l l lllg. 

1 
I .· ) O' to t-lt0 r nr my 

. t - ·fnr a shot. n 11 11 "' llllll\ , . 

] l, .'11 0· ('O lll'S!'. . • 
n. t 1 1 '"' LI ' ·:qwn ruce r, en 

'.--i11c lt l u1.s IH'(' ll H <. l . I h·w c 
. ' cr 1' 11rr bo:1J s, Wl!Cl ' . , 

\\·1 t It sra-"'< 
1
. '? . thr Su brnannc 

. I u t !tn1w 111 l 
c a1-r1<'l 

O 
'"' ]l'decl wi th t 1c 

Sehool nn d ha,<' r o I 

targd slt ip . 

T h,· ll lllll 1,r-r;: oi I hr hon I, nrrd not be 

m,- 11 i in1wd. · . f • 
. ·11 I ··nk tlte nrcrss1t,y o1 

Tlt t:-\\·t 0
'
1 1

• · · - I and 
. . \\·it h perisropr r ~i,-.,rc ' ' . 

" ·n1t111g I t · '(l ll n 1w wh1c h I l ' t l(' l llH ::, 
"·ill s l() f' < ,_1 . · ·11r to the enemy. 
t h<• a ttack ts i 1s1 l 

. 1·1011·11a Pola . Suhm,mnc · ' ' 

. . ·1 CYets turned 
The pen sco_pe leas~ lo~ ered, thus 

b . CY r aisec o1 cl 
when cm 0 

• h deflection an . errors Ill t c causmg . 
tly a miss. consequen 

: t ions of dep th 
In this wnhy vfn.tt : o sea will _be 

l was 
O ·ily a n_<l t 10 . . and tho n cc~ssa1 

allowed foi ' . · d raismg of 
1 wermo- an . h 

frequent o o be effected wi t 
th e p crisco~e can f t ime. 
1 oxp encliturc o h th pcn -ess , . liJw wit e 

(Skilful Jugg o 

scope.) 



A III. USE OF PERISCOPE 
5. When raising and lowerino- the . b 

periscope, do not rely too much upon 
the limiting switch. 

6. Take particular care that the 
periscope tube is always completely 
desiccated. 

7. Lower the periscope com­
pletely and go to a depth of 18 m. 
[59 ft.] when high speed (full speed or 
utmost speed) is necessary to attain 
the posit ion for firino-

b" 

Before you go up to attacki1w 
de~th'. ease to slow speed and have all 
noise m the boat stopped. 

. 8. Paintiug of pcriscope:- a dull 
dirty grey colour, similar to thaL 
used for Lhc hull, is recommended. 
~n- any :as~, some sort of grey, no~ 
oteen o1 s t_npes or squares. The top 
of the periscope should also be dull 
grey, not black like all other hori­
zontal surfaces of submarines. 

Sil · ver ~ronze, which merges with 
~he water, is suitable for the Mediter-
1 ancan but not for northernlatit d u cs. 

t t
gh (a) . Nc:er show two periscopes 

a e same tune! 
The control-room periscope also 

must_ be lowered right below the 
connmg-tower rivet heads.'" 

This has been known to fail a L 
cri t ical moments. 

Otherwise, at t he cri tical monwn L 
the glasses may cloud over. 

Trr ~11b111ari11c F loti lla. 

T he w;i,sh of Lhe propeller:; and 
periscope causes tho boat, oven " ·i t,h 
a moderate sea, to be much more 
easily <letec tecl than one would O IH'­

sclf believe, if she is at any less ckp U1 
than this. 

'l'h · · o pon scopc, 111 any ca8l', , ·1-

hrates so much thiit it would IH' 
im possi blc to sec th rough i L. 

U. HI, U. r.n, i11 :1 fl:1 1 C':11111. 

I n order to proven t t it<• periscop(' 
from being detected when it is raised , 
and to enable the sound of propel­
lers to be heard in the boat . 

Under all concliLio11s of l ight, U1i:; 
<:olou r is 1,lw least, easily d (' t<'eted. 

A shi11 ,v coat ol' paint, :--parkk•s j11 
Lhc sun , green is very couspicuous 011 
a c~ull day, aucl tho same applies Lo 
stripes and squares. 

A periscope, pa int,cd black on top, 
stands out very sharply from the 
~vater when just above t he surface. 

This paint takes the colom of the 
breaking seas . 

U. C. boats in the i\fcditerrnnean. 

'l'wo periscopes enable the sub­
inarine's attack and her course to b e 
easily detected, and facilitate altera­
tion of course to avoid the a ttack. 

The one periscope is the only 
spare fitting for the other (a chance 
hit with gunfire). 

'l'here is no possible object in 
showing both periscopes. 

* i. e. pres . urnably as far a.s ])OSSl.ble.- Tr. 
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A III. USE OF PEHISCOPE 

(b) Thi:-- also appl il':-- wh1·1t p r(l­
ceeding on tl1<• ,-11rf:1,·1• (I ll ,·011 r 
lrnn t ing ground . 

Con!-:equ1•11 tl _r (h(' 1wri:--l'Pj>1' 111 11 ,: i 
not, he ra ised wliil,; l yo11 :1n· di ,· i11 ~. 
hu t, onl~- \\'l11•1t t h1· l)l)nt li:1:- n•,1<"ll!'d 
l1('r pn,pn d1·pl Ii. 

Jr, in (lnl1•r to i11n1•n,;1• I Ill' lll'iglit 
o[ eye, one 1wri,;l·1•]><' i:-- rni,-;1•d for 
n time, il nm,-;t lw l11\\·1•r<'d :1g:1i 11 
i11111wdia1<•ly aft1•r 11,-;<•. 

(c) C1>llll' t11 tl1<' ,-;1 1rl':1I'<' \\·i1 h 
)l<'l'i,-;('()]ll' 111\\'l'J"('d ! 

Tlw f(ll lo\\·ing i,- t 111· pr<11·,•d11n· 
l'C<·om1111'1HIPd Jor l'llllling tn I Ill' ,-;ur­
fa·cl\: F ir,-;( whil,; t ,; 11 l>11H' rg<'d (,11Tord­
ing tu \\'<'n(hn <"<>ndi t ion:-- . up to :1 
dq>th of 7 111. [23 fl.] ), with a 1·01t­
!-:id<•rah)P. l1·11gt h nl' Jwri,-;('(l]ll' Pil l (Ir 

1.hn \\'nl<·r, h,11·<· :1 careful look round 
hot l1 with :111d 11·itlio11t 111:1g11 ili l':1t iP11, 
Llwn lu\\·i,r peri,;roJH' 1·n111pk1<·ly, 
come quickly lo thl' ,;urfn(·(\ nnd uJH'll 
Lhc conni1w-to\\'l'l' hatch ns soon ns b 

possible 1,o Pnabk the (',tplnin himsC\lf 
to haYo a clear look round from Li te 
bridge. 

Do. not s tart the main engines 
until the horizon has been Lhoroughly 
searched. 

(cl) When on your hunLin(T around bb 

do uot feed the gulls, bu t hunt them 
away. 

You 11111s t an >id pr<'sCnting the 

1ypil':1I ,-11h111:1ri111· ,-il l11lul'lll•. \\·hi('li is 
n·<·11~11iz.1lili- al :1 great disl:tlll'l' . 

'i' lw ,·01L1ti11g- t11\\·1•r,. wit huu t the 
t·i111,-q1in1011,-; 1wri,-;c•1llll',-; . is not, so 
,- t riki11g :111d 111:1 _,· l'l\,11 lil_,· h1• rni,-taken 
f1 lr a ,;a il. 

l·:xpni1•111·1• ,-;lwws that this 1s 
fn·q111•11 tly forgntl <'ll. 

'L'h('rl' i,; ol'tl'n, particularly in the 
twiliuht or in hazy weather and wiLh 
n ,;\\·;I I, ,;onwthing or other u1 sight 
which is 1101, vi:;ible in tho periscope. 

11 Submarine Flotilla. 

As tho eve tnkes some time to 
accustom its~lf to a, clear view, you 
may, after hlowing your tanks, easily 
fail to notice vessels whose atten­
tion would be drawn to the sub­
m arine on your changing over fro~­
yom electric motors to your mnm 
engiues. 

u. 28. 

Flights of gulls may oasily betray 
the submarine. 

u. 28. 

. Rema1·lc: (b), (c), (d) do not bea_r directl~ on th~h::a:\1~~~::·:
0
:; 

important for it tha t it appeared advIBablo to include 

DECLASSJFIED 
Authority§. D . /() S ~ 
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A III. USE OF PERISCOPE 

10. H andliug of periscope imm e­
diately after faing. 

(a) L ower the periscop e and dive 
to the greatest possible depth (45 m. 
[148 ft.]) ; this applies particularly 
to small hoats with only one pr.ri­
scope. 

(b) A BETTER METHOD : 

Observe the shot and the h it ! 
Also whether a second shot is 
n ecessary and possible. . 

F or this purpose after fir• h 
the p -· ' mg, s ow 
. enscope ·as sparingly as possibl . 
IJl every way: th t · l e 
li t tle of . t d a is, s iow very 

. l an ' as the boat invariabl 
nses som ewh at always first l y 
periscope a little · the . ~Wer the 

d. , n raise 1t ag · accor Ulg to your depth. am 
After obscni.no- the h . t, 

c·oun tcr measures t~dopt 11 U and Lhc 
noL Lill Lhen) p ro . ·• efc' len (a.net 

. ccou or ab t nunutcs a t t h ou 15 
depth L 

O 
greatest Possible · owcr t he p -

plctdy nncl prcscrv eilrscop ~ com ­
hoat! 0 s once 111 the 

Aclvantages : T he s uh111 ,1r i1w ill 
this m an ner n 'nd C'rs lwr,wl f 111,,r, · 
secure from c·oun t(• r nwns11n•,-. 

Tf t hr Englis h mC' t hod of ta(' ! i,·,il 
em ploym ent of s 11h mn rinv,- (nt tn,· k­
ing the lHl.cm y fro m bo t It ,-i ,k:- l 1~ 
adop ted , this p rocC'd ure gi,·1•,- addi ­
tional seeu r iLy agai ns t a chance hit 
on one of ou r own boat:-. 

Disaclvantages : (a) Xo a11 th1•111 i1· 
knowlcclae ca n h e oh( ai nl'd n~ to I 111• ,.., 
r esul t of the ntta('.k. 

((3) I t is impossible- to 1·1 ,111pl1·t<­
a partial success, as th1• ('np tain " ·ill 
not be inclined t o eonH• nl'an·r I 111' 
surface when he h<•a rs t lw so11nd:­
of propellers, &c. , in t l1<' 1wighh 1111 r­
hood. 

(-y) I t is impossible- to oh,-;1•n ·1· t IH' 
dep th -keeping and run of ( hl' l_llr­

ped o, which is im por tnnt, in forn1111g 
an opinion of tlw shot, fo r y o 11 r 0 _"-n 
instruc tion a nd in form i1 w n n opi1 iinn ,... 
of the torp ed o lllat eriel 11 11d 1111· 
m anner m which i t h as l>ccn 
h a.n cllcd. 

In this manner you w ill often_ nL 
least b e able to ob serve th e p osition 
of th e hit. Always en deavou r to 
ascertain the r esult w ith ccr tnin ty 
and , wh en p ossible, to complete your 
success b y a further attack. 

{a) Guiding R ule : 
B etter a few vessels destroyed 

t h
an many vessels damaged . 

((3) Tho H igh er Com mand mu~t 
~,now wi th cer tainty, wh en a slup 
18 

reported m erely as hit, whether 
she h as to b e r eckon ed w ith for t he 
fu ture or no t . 

H its, which h ave b een heard but 
·not seen , consequen tly p ossess little 
'Value. I t is easily p ossible t o m is take 

12 
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A III. 

If 'aft e r t his 1wt !t ing furl li,·r i-: 
heard (no p rop1•ll1·r.-: ord1•1)t li-,·lin rgi•-: . 
orpro jec t ilesst riki11g tlt c \\·,1ti•r) linii· 
anotlwr c·,rnt i1m,- l ()11k J'()UWI. 

11. (((.) A ,-hot . \\lll'll pn •1'1' 1•cliilg 

8llhm<'rg<'d in an ice-fi e ld , o fl' i•r~ 1111 

· . · t 1) t Ii 1' ccr tamty o f sw·.<·l'"'"'· P\\ mg 
effect of t h r i<'l' ())1 t Iii• p<•r1:--1· 11J)('. 

(u) If tho1wh it is J' l'<'l'Zillg. ,I 
I. . ' ..., . f . · rr ,111 d ,ecn wmd pren•nb I<'<' 01111 111,.,, 

tlnts l'C'l ld l' rs po,-,-ihk t lw U S(' n l t ht: 
· • •durl' hn,-, pc1·1scop c, t he Jollowrng p ron 

})l'ovcd succcs:;l\d: 

(a) In o rde r to m elt ti ll' co:it.iHg 
O·f . I l . t ], .. s·o as lo ice over t 10 o )Jee g ,ts:s · . 

b t . . 1· to ·1 depth 0 ·a.111 a clear v10w, < 1vc · . 
of 20 111. [66 ft.] ! . , 

((3) T o have a look r ound, let_ the 
- · I r a1)1dly Pen scop e break sur ace as 

. l urself so as poss tblc and p rocecc yo . 
near to th e surface (9 m . [29} ft.~ 01 

less) that no spr ay falls on t ho obJoct 
gl ass. .d 

In ad lit . 1·11 o1·d er to avo1 , C 1011, · l 
causin()' spray l)roceed with the wm c 

o , . when 
and keep ahead of the seas, . h 
looking round t h e h or izon, tram t 0t 

· "bl p as Periscop e as rapidly as p ossi e 
the dir ection of the wind. . t 

l bJOC -(-y) If n everth eless, t 1C O -
' h 2 p en-glass freezes ovel', use t e · 

scopes al ternately. 

t lw 1•:-;p]1):--i11ll ()f a dt·ptl1-ch:1rg(', 01: 
. 1· 1 ·11·ih1w tlw ,rain lll'at : I jll'<IJl ' I ' I I ' ,-. ' ,-. . · 

I . ·1 11·11.-1Jt<' fo r tl H· sound oJ a Jut. 
t 11· :--11 ) I ' ' I ' ' . . ' 

( ) J t i:- i1 11p1>rl,ll ll In l)),:,ll\C 

I : I· . ' jl i ll" alld !'lill of t ill' torpedo 1 <'j) 111- ,1 I r-

( s 1 I ( I/ )) · . . , 
. ' I t · I' .,., 1 · -i~. I . 1,1,. I .. '. I. I . ~ ' . '· --· .. 

11 ~11l,111,1ri11 ,· Flo1tl l:i. 

\ \"hl'll t Ii,· ]ll'l'i:-1·111)(' is rni:-NI, I it. 
. . .. ·Ii l1l'n1·,· hlo\1·,; fro m I te 

I' ' I '(' I I I'" :--Il l . I 1 
. · • . 'Jl '1 t I IH· l1l\n',;I spr<'1 ' 

11 I II I' ' 11 ·1• I' I I ' I 
11:1 ,-. · I lh · s h:1 , <'11 

I l 1 · ·10" •ti'('. w< . ' ' 
t h:1I tH' g,"

1
"· :., I l n. :1 ddition. 

I , · •JI l'Jll ;Ill!_!:! II!. 
,1111 1

11 · ·] ,ud..; o\-er . and 
I I . '· I ul:i-:~ :-1Hlll I I , . 

t l( ' t l l .J II ,... . . lllllil t h<' p<'l'l-
t ·l,-·1r ;(l':I IJI 

d,,,.,-; llP '1 , .1 "',,·1•n•d for ~n llH' <·nn-
1 . )( 'I •]I (I ,Wllj)I' 1:1:--

,_;j ,l, •l':thJt- 1i11w. 

1·. fl. 1·. Ill.!". I\I . 

t ime the view l n a n•ry short 
. becomes clear. agam 

,n the r isk of the 
This rea clci :s_ . mall a.s 

1 freozm cr ovm as s objcct-gass o 

Possible. y (=;xed with . 1 S}) l'U. .,.,_.,_ 
It is ma.Jll Y . · . the water 

. l auses freezmg' . 
air) wh1c 1 c _. surface runs straigh t 
left on brcak mg . 

off. . •lie Submarine School. 
iU. B. 25 111 • 

. which is lowered is The pcn scopo 
dy for u se. 

always rea . u can have a 
With pr~ct1ce yo 
tinuous v1ew. 

con . S bmarine School. 
U. 4111 the 11 

63887- IS-2 
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A III. USE OF PERISCOPE 

12. If, when proceeding at high 
speed, the periscope vibrates, it must 
be lowered a little and the attacking 
depth correspondingly r educed. 

The position of the p eriscope not 
in use (whether lowered right down 
or only half way) has an influence 
upon the _yibration of the p eriscope 
in use (this probably is the case with 
school boats only). 

The limits vary in differen t boats 
and must be found by experiment: 

13. Do not rely on th e supposi­
tion that at a great distan ce you 
cannot und er any circums tmtee,; h1\ 
detected (see A. II. 2) . 

This applies with more forc<' to 
men-of-war th an to merchant vrssrls, 
though the latter in time will krrp 
a b etter look-ou t . 

14. The p eriscope raising wire 
must be absolutely in order (sp1,rc 
raising wire). 

15. (ci) P eriscop es should h e 
cleaned and slightly greased daily; 
it is best to wipe them down directly 
after diving, but do not clean them 
with emery paper. 

As far as possible, this should not 
b e don e by daylight. 

(b) Whri1 on the surface, t rain the 
periscope away fron the sun. 

(c) H there is no sun, trnin the 
p eriscope (i. c. the object glass) for­
ward when proceeding on the sm­
face. 

(d) Clean the object glass fre­
quently with wash kather. Take 
care not to scratch the glass with an 
particles of g rit. y 

. Thcr~ i~ often an opportunity of 
domg this Just before diving. 

lt. is otlwrwisc i111pos:-;ibk t;, ( :1 k,· 
he1iring.-; o f the en (' my, and tl1<· ,· ii>r:1 -
lion in jures the opti('al 11rop1• 1· t i,•,.; ,,1· 

thr periscopr. 

AL p r,•,;t•:itl a hl' t tl'r ,,·:lf(' li :1111 1 
look-ou L :ire kqi l in nwn-ol'-,rnr. :lJH I 
thP training is suprrior. 

An attack may Pa::iily fa il owing 
to the 1w ri:;copo rais ing wire · h l'ing 
ddcct,ive. 

This is in o rdPr Lo <'ltSlll'<' Li t<' p1•ri­
scope wo rking l'a.-;ily without tJ1<• 
t ig}1tness of Lite glan d being im­
paired. 

~n order not to betray the sub­
manne by showing the full lmo-th of 

. b pen seop c. 

U. 28. 

R eflection of the sun's rays! 

Submarine Flot.ilia, Pola. 

In order to pl.'.cvcnt any dirt from 
the exhaust falling upon the object 
glass. 

U. 28. 

In order to ensure a clear view. 

Th · ~ pen scopc is then lowered a,ncl 
t he obJect glass easily acccs::iible. 

U. 28, II Submarine F lotilla . 

14 . 

I ti. 'l'IH' 1wri,wo p<•,.; 111u,-:L IH' of 
su!" li a k11 gll1 that ,l"IH•n tlw_,· :l.l"t' 

ri,,lit dm1·11 nil LIH· 101,·1'1' d,•ck , ! l1t· 
"' ofa11d,; arc ,;(ill tigliL. 

" l{PllH' lll llt'r Ll;i,; ,l"hl'll ,.;h ip ping a 
l'n•,.; li pni,;t·op<' . 

IV. Speed V✓hen Attacking. 

TlH• s1w<·d of llH' ,-:uh111ari1H' i,; a 

vital f:w Lor in an ' u11 sc<•11 ' a Llaek : 
l. T o do,.;\' tiH' <' ll<'Jll_,·, fi r:-;t prn­

<·<•ed n,t liiirli "i><'t'tl until t.li <· IH'aring ,., 
dtws not <"h:rngt'. 

\\'!1<·11 ;i,,·t u:dl ,· aU:u·k ing. l' lld1·:L­
,·ou 1· lo lilllil ,·0 ;1r,.;t•l f ( o t.li,• lowest 
"J><'<'<l a(, 11"!ii,.'li (l ll' illlat. k<·••p,; ill'r 
<kpt h wd l. 

In a ny case in wh ich sprr'. l has 
no cffoct on your n,pproach, e. g. 
when s teering an opposite course or 
a parn.llcl course to the en emy and 
not closing him laterally,, always 
proceed at the lowest possible speed! 
See C. II. 4 b (3 . 

2. Before using you_r per iscope, 
always r educe speed. . 

3 . If the enemy is zigzagging, it 
is advisable not to proceed at too 
low a speed. . . 

The best means of meetmg this 
is constantly to take bearings a nd 
accurately to ascertain the m ean 
com·se and alterations of course of 
the enemy, using y our watch , and 
then to make your attack accord­
ingly . 

J5 

Otl1<•rn·i,.;l' wnt<-r ,,·i ll pour in , if 
Lil<' Jl<'ri:;rnp<· r:1isi ng wire should 
<":t rry :rn·:ty. 

l 11 onlPr tu t'n:-;urc t.h:1l thr ho1,t 
g<'h "·i thin t•:i:--:_,· rnngt' . 

I 11 Lli i,; ,1·:ty Lh1• Jll'l'iscopc " ·ill noL 
n·nd ih· lw d<;i.Pct<·d Ii_,· t he r nem,r, 
,,·hils l; :tt high SJH'<'d Llwre is always 
a di:-;LineL f<•:tLIH'l' :t11 d \\·nk<'. 

Th<· C:tpL,iin must judge for hi1~1-
sclf whctlH'r to cndC'a,·our to rcmam 
unsl'{' ll , accep ting the fact that this 
,,·ill inere:i,;e the po,;::iibility of the 
c•nPmy itl tcring cou r:;e. 

Any battery power expended un~ 
necessarily reduces your submergea 
r.adius of action to no purpose. 

When submerged, the boat does 
not ~arry her way for any distance. 

In order that the boat may read­
ily answer her h elm at any moment. 

U.19. 

See 0. IV. 9. 



TABLE GIVING THE SPEED REQU IRE D 

Y
u~:e]rwvhaenn·ofius_ circ(umsOtanIIces, in order to approach to a range of 300 m. [328 

· ' nng see . . 4 b (3) . 
Entering th e table with the b, .·· " ·f 1 . . . 

points from riglt h d d ea.rm0 0 t l c subnutn ne irnm till' 1'1 11•111_,·. 11 1 
1 a ea , an the speed of th · J · I speed a t which th · b . · e enemy 111 ~nots, , · p11 olit:1111 1 11 · 

e su marme must proce l . l . . ,· 300 m (328 ds) h . ec in on er to arr1Yr, at :1 r:11 1\!•' , ,, 
· Y . w en firmg. · 

Beal"ll}g from Bearing from Bearing from Ht ·:tri IJL'.' lr1 ,1 11 

*Angle of Enemy: Points *Angle Enemy: 
on the Bow. Poin ts on 3/.·Angle Enemc J-:11 1•111 ~ . 

Approach of Ap- Poin ts ·on *Angl(' l '()illf...: r dl 

=90° proach the Bow. of Ap- the no,1·. of ,\ P· t h1· 1~11\\. 

=80° proach prnacl, 
=70° 

1 2 3 4 2 
= (il)O 

' 
3 4 2 ~ 4 ., :\ I - - - - - - - I - - - - -

5 -
½ l¾ 3 

I 
4¾ 5 p. 2.:i. 3.1 4 ·1 5 I½ 2} 3~ ·> I 

., I 
•I ') I'. .\• 

6 ¾ 2 3½ 
-

5¼ 6 2 3 ! 4½ 6 p . 3 4J G 1 :I 
., I 

8 
•I ,) 

1 2¾ 
4 

4¼ 7 8 2¾ 4 6 8 ,) 
~ 

2¼ ,1 51 s ., ,) 

::;: 10 l¼ 3¼ 6 9 
- ., 

I "l 10 3¼ 5½ 8 I 
z 10 3 5 6¾ 10 ;3 ('' 
f'1 12 1½ " >., 

r,. 4 7 12 3¾ 61-0 12 3½ 6 8¾ 12 
~ 15 

1} (j s 
1¾ 5 9 

µl 15 5 8½ 15 4½ ~i i .. 8 15 41 C1J 18 
I : • 

2 6 18 6 18 5½ 
20 2¼ 7 

18 .5~ 
20 7 20 6½ 20 6} 24 2¾ 9 24 8¾ 24 7½ 24 

30 3½ 9½ 30 
7-} 

30 
- 30 9 

*" 
i. e. the angle between th e submarine's course of 

app1oach and the enem , Y s course. 
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A V. Fll{l \G IL\\"(il•: 

V. Firing Range. 

l. Th<' mo,-;( f:1 Yr>lll',ilil<· !iring 
l':lllg e is '.WO to :3()1) Ill . [1 1\l I<> :):ZS 
yd,; .]. 

I t is aJvisable, in addit ion , after 
firing to turn away in the direction of 
the enemy's stern. 

Note on 1: On active service th o 
most favourable firing range, in t he 

1 -LJF-C l~ASSIFIED ~ 
j Autll0rity "cg..f.J)EJ j 
-------- ----

]7 

(G) \ \" it !t :1 (:1rg<'( of ,;ulfic·i<'Jtl. 
lr-ngtli it i,- impossible to mi,-;,-;_ 

H:111g1• = :ZS.i Ill . 

[:{ 11 _\"<1 ,-;.J 
~prc'd ol' TorJwd o 

= :3s knot,-: . 
Lc•ngt!t n l' targr L= 

110 111 . [:rn.i ft.]. 

\\" ith an <'!Tor of 
S knot ,-; in the 
(' ,-; ( i Ill fl, t· {' d 
"PC'C'd. n, hit will 
in t lwory s t ill 
hr oh tninC'd. 

If ( Iii• ,-;uhrn:1riw· :1ppro:11· lws un­
"<'<'11. tit<· rll<' I ll_\· in t lw l '> ,-;<'rnnds 
:1,·:1 ilabk (':lllll<> t :1 \·oid tl tP tnqwdo, 
<·it lu•r h_y :ill C' l':l t i<>ll o f' ,;Jwrd o r hy 
puttillg hi,-; hPlm o\'<' I'. ' 

Compare th e Disadvantages of 
the Distant Shot, A. V. J. 

((3 ) Exr<'p t in thr case of n,n 
angkd ,;hot with lflrge p arnllax, 
whirh should in :my case hC' n,,oidecl 
(s<'e C. III. 1, U. 38), the submarine 
\\·ill hr inside thC' C'n rmy's tuming 
eirclr and conscciuen tly cannot b e 
rnmmrd on the splasl~ of the torpedo 
being srcn; the splash is always very 
noticeable in spite of the arrange­
U1C'nts for r educing i t. 

(-y) At a range of 200 m. [219 
yds.] tho submn,rine is absolutely 
clear of the danger zone produced by 
the detonation of the torpedo against 
the target. 

(b) With a moderate speed of 
enem y (up to 18 knots), the sub­
marine is not affected by su ction .; 
the influen ce of the latter only makes 
*elf folt with high er sp eeds. 

U. B . 28 in Submarine School. 

In order, particularly in the case 
of firing at very close range, to avoid 
all danger of ramming or being 
rammed. 

Submarine Depot. 

(a) When attacking an un:fa­
nliliar target, a. submarine attempt-



A V. FIRING RANGE 

case of ships with which you arc 
not absolutely acquainted, is 300 m. 
[328 yds.]. 

In the Submarine School, a firing 
ra.nge of 200 m. [219 yds.] should s t ill 
be aimed at. 

2. When attacking ships in a 
formation do not fire at less than 
?00 m . [547 yds.] range, part icularly 
if the vessels arc disposed towards 
you. 

On the side on which there arc no 
vessels disposed towards you, if this 
can be recognized, proceed as in 1. 
above. 

less than 

i1w to close to 200 m. [:2 I 0 \·ti , .] 111 :1 _1 0 . 

easily get too clos!' in. 
(/3) A range of :300 111. \\ ill :il l,, 11 

for the influen ce of ,-ui-t i11 n i1 1 1111 • 

cnsc of a high sp eed of 1'Jt(•111_L 

U. B. 28 in Suhm :1. ri1 1,• ~,·l " " il. 

In order to gi ve of!il"l'r,; p r;wl i,·,· 
in the most diflinilL form of :1 ( f ;11· k 
(i.e. approaching UllSL'<·n d o,.;, • 1•11, ,11 .:.:: 1, 
and yet not too elOSl') . On :w ti1, · 
ser vice there n,rc nddit i()Jta l di lii­
cultics which cmmoL ho r<•pr11d 11,·,·d 
in the Submn.rino SC'.houl. 

In order not to nm t lu• r i,.: k , ,r 
being rn.mnwd h y n, s h ip a,.; ll'J"n ; _1·1111 
rnus t allow 40 ser.onds for di1·i11g l11 
a dept h of 20 111. [liG ft. ]. 

U. 29, U . G:3 OJI Ui. l !)l !i . 

(See A. I. 2 .) . 

3. (a) Do not fire at 
170 m. [186 yds.] in the 
direct bow or stern shot*. 

(a) A torpedo will n ot have l inw 
cas e of a to take up its d epth prnpcrly an d will 

pass under the $hip; in the case of 
an angled shot, howev er, a torpedo 
l argely takes up its depth whilst 
turning. 

(b) Whitehead torpedoes must 
not be fired at a range of less than 
250 m. [273 yds.]. 

4. -:A-t longer ranges, the chances 
of _a hit soon decreas e to vanishing 
pomt. 

(/3) Do not approach n earer in 
:"iew of a possible magazine explosion 
in the enemy ship . 

The radius of danger from your 
own torpedo alone does not exceed 
50 m . [55 yds .] with a d epth s cttinO'· 
of 3 m. [9.8 ft.]. 0 

. As they require a run of this 
dis tance to get clown 'to their depth. 

Leader of Submarines. 

(a) If the distance which the 
torpedo has to run is too groat, any 
small errors of estimation produce an 
~duly large error in the point of 
impact. 

(/3) T he effects of the spread of 
tho gyroscope and of variations in * i. ('_ cvidcnlly ]". , 1 · 

a c u cc, a 1ot with bow or stern tube.- 'l'r 

18 

(11 1 .\ .1 1111:.:: - r;u1g,· ,.: l1t1 f over 
:2,000 11 1. l:2 , ts', yds . l: " i><'('d 11r lllr­

lH'Llo J.7 kno t:-: . 
·O n<) i,.;uh! (·d long ,.: lw ! i,.; an al>­

sunlity . 

(b) A hi ah-sp eed shot at m edium . 
range over

0 

1,000 m. [1 ,094 yds .]; 
sp eed of torpedo 38 knots. 

An isolated shot has onl y a 
limited chance of hitting. 

(c) We t hu s have the i·ule: A p­
p 1·oach as dose as y ou p ossib ly can 
(see A. V. 1) n.ncl fire a high-speed 

,_ 111 ., .,1 11 r 1" 1.1" ." " ,•,1.,•1 1 a.1111tu11t t11 
I lll'I' 1·1 •111 . (l r I Ill' ,ii ~f ;il !IT . an d 1·11 11 -

11\ 1· 11 ,·1·1 ··1,1· lll"<•i)() l'I l<>IJ ;tlt·l1· 'l 'lllll'II . . . 
, 1 ii 11 1 Ill' ra11;.:1·. . 

1- TII<' I ra, ·k 11r l,ll l,hkc- . 1rli1(·l1 
111:11 '1"' ,i:.::h i,·d . ,·;111 I>,· a1"id,·d ln· 
;t.Jl ;i!J 1•1·at jll Jl .,r ('llll l":--<". 

I I I. I . 11 1· I I 1·,--,,,. !,.: Ii ( ( t'd ' ,i ' I I ;\ ( ( i l I I • 

,,· it l1 ;1 :.::, ,,11 l h1 dr1t1'li,,11t• ,.:('( .th,· !ir ing 
;111!1 I 1·11· ( r;1, ·k of t llt' (<>l"JH'd t1 <".t ll 

.-1 . I . I, ·,·i·n·d h1· t l1i,.: a11pa.ratll" , i •a --..1 \ 1< 0 ;... . . 

i·1·,•1i ,;11p pP"i11g (hat (ltt• :-ul>1narn11' 

I f ·1l1·, ,-,,l 1· 1>1•,· 11 d l'i1'1·!1-d h 1· Lil(' in.-: 1111 , .. . • 

,(lll iid or llt' r. pr11p1·lfrr,;. 
I · t · ~,·li,111I l·'.-q,1•ri 111 • · 1ll :-- i 11 t It · ;--;11 111•;11 1111 · 

" i ii, J:1rc:,· I ,lii1 ·, Iitl1•.! wi t l, ll\·dr"J 'l",11,•,. 

TIH' i"·h:ttH·i•:-: of a hi t, are ab,;o-· 
lutl'h· n il! ! 

!.\ample: F or a run of 2,700 m . 
(:2 .fl5;3 :'·cl,.;.] n 27-knot Lorpedn r e-
qnires J.00 seeon 1ls. . . 

Supposjng t he s pcl'd is l'SLm1 aLl'd 
nl y one knot i n error, all the other 

~n. ta being mathematically corrc~t 
(a pnw t ical impossibility, see 4 /3 111 

rcO'arcl t o n a tural spread of t orpedo) , 
th~ torpedo will miss ahead or as tern 
by 100 m. [109 yds .]. . 

U . 43, 52. Leader of Submarines. 

1D 

Example: For a run of 1,200 m . 
[l ,312 yds .] a 38-knot torpedo r e-

quires 63 sc.concls . . 
Supposing tho speed is estim a ted 

l t . c 1·1·0 1· the other Lla t n. 2 rno s m , 
1 bei1w correct as in (a,) above, t le 

torp~Llo will miss ahead or n.s tcrn by 
63 m. [69 y ds .]. . 

U . l3 . 2 1. T,oadcr of i;n l;maru1es. 



A V. FIRING HANGC 

shot (if possible a double shot ( 
D I )) F.. see 

. . . u e a long-range shot 
only when there is no possibility of 
the boat· getting closer to the target. 

For tL long-range shot onl 
quaw:uple s alv . · ' y a dh o p1 om1sos success 
an t en only under 3 000 ' 
ycls.] (see D. III. 2). ' m. [3,281 

5. MEASUREMENT OF D , 
I S TANCB , 

(a) Measuroment f . 
(range-fi.ndino-) . 0 distance 

b is not b 1 necessary for 1 a so u tcly 
but it is dcsir:h~:o:-t-range attack, 
mate. 0 foi·m an es ti-

(b) At long rano-es f . 
4,000 m. [4,:374 ds b ' or mstanco 
the enemy mus[ 

1 
.], the hearing of 

unchanged iI th )e kept absolutely 
t 1 e subma .- . 
o c ose for a ·h . . line wishes 

. s o1 t-range shot. 

(c) In order 
the change of b ac~urately to obt . 
particularly in e:1ng of the ene~m 
attack, the e case of a b Y, 
moment is .alc_;u1·se s teered at :~t 
the perisco ays to be a 1· e 

n . pc bearing PP ted to 
earm= h • 

stern b~ s ould be 
and not r taken of th 

enemy O the b c . ow of the 

If hearin . 
helm ... ~ • fgs arc taken 

, ""'1s r wh 
greatest c . equt'ntly nc en Undor 

. (d) ' a1 e lllust be cessary, th 
. G<'nt•ral l observed e 
con<'ct I ru e f . c tang or obt . 
cnemy: <' of bear j a111ing 

ng of the 

Tho clis tan t c• for a si111 r t-r:111;.:"•' 
shot, i. 0. 200- :rno 111 . [:2 1 ii - :r2--: y .! ..:. J. 
is obtained in t he' first_. p\.u·1· Ii_, i \i, · 
ch ange of lie:1.ri11g of t, iw t•11 1•11 1.1· : it 1..; 
con sequen tly i11 fl u<'llC<'d liy I Ii• : 
method of attack (turning t 1 )\\. Md" 

oi· away from tho enemy) . 

R a nge-finclino-· for n. shnrt-ningt• 
sh ot bears n o r cs~mblancc to thn-t, for 
a l ong-range s hot. 

Onl I 1 1··tll' 'C:3 
Y at moc er a"e ' · ,., 

(2,000 m. [2,187 y cls .]) lllfLY Lile 
b earing of the tarcrct b e allowed t,o 

0 ,· 1() 

move forward a d ecrrec a t a "
1
J1 

according to the sp ee~l of the cn eiuY· 
The dist ance for a short-range 

sh t · b e•t-
0 is accordincrly obtained Y 5 

' 

manlike vision a~d under standing-
s. b a.r-

. mce at m edium ranges the e 
mg alters very little, i . e . by single 
degrees only, any yavving of the boat, 
the amount o:f which is shown onlY 

y the compass course at 
th

e 
momen t ,_ is_ of great importance. •n 
b 

If this 1s not clone the eye Wl t 
eel · ' ~ . eceived b y the greater appM 

1ncrca · d a,rt f sc 111 s ize of tho forwar P f 
0 th0 \7 essol , clue to the chatJge 

0 

perspective. 

Mista1- • • ff Jlla,y . L\.es m r eaclmg o 
easily be made. 

The r ·1y bO 
111 

. eason for this may easl 
ernorized a ~ f ll = 0 ows: 
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B1•:1 ri11g :il tn :s l 1> t IH· right 11'!1t·11 
_1·011 :1r1· :1 t t:1 ,·ki,1 g tli1· 1· 111·1111··:s star­
board side (lil•:1 ri11 g i11 ,· rc:1,1·~ 1. 

. B<'a ring :1 it1• r,-: , t11 t li1• left 11·i H'11 
:n>u :ll'l' :1 t t:1 l' ki11g t iH· t·1wn1_1··:s port 
side (lw,ui ng dt•n(•:tsc•s l. 

(e) \Y hcn liri1w fl t lll <'d ium fllld 
long rangt's (lirin~ al fo rn1:1 Lion,-:) . 
mrasun'llll' llt of di,-,t:111<·<· i,.; abso­
lutely lll'(· r·ss:1 r_'<. 

(f) Procedure for est imating or 
measuring distance. 

(a) Goertz R an ere Estimator with 
• 0 

penscope m agnification 6 x . 

On the princip le of the sextant 
r ange-finder with stand. I t is neces­
sary to lmow the approximate h eight 
of the target . 

· (/3) Distance (in naut ical miles) of 
~he target, when the tops of the ~asts 
J~~t touch th e horizon, with high visi­
bility, equals twice the sum of the 
~qua.re roots of the two heights of eye 
lll metres. 

d=2(✓h+-[H) 

1 
(-y) At, short distances, i. e . under 

t
,ooo m. [1,094 y ds.], you must learn 
0 t' es :unate the range by eye, con-

stant1y practising y ourself in this. 

63887- 18-3 

'1'l 1,· t' ll l'll lY p rnc<'<'ds lo the righ t 
r"1111 d t li1· r,, rn p:1""· " ·ltil,-t You s lancl 
i1 1 l iH• ('l' il[n• (Ir tii (• l" ,l nl. . 

T i1c· , ·11l·1m· p rc1('('l'ds ln the left 
n11111 d I It,· <·11111p:1s,;. \\·hiist You rc-
111 :i ill i11 ti ll' 1·,•11tn· () f tlw card~ 

.\ 11 c:-; tirn a tion is not p ossib le. 
'!' lit' d ista ncr' mus t he oh tained wit.hin 
:.!llt l :mo 111. f:Z I 9- :{2S yds.] in order 
that the torpcdoc's, "·hether adjusted 
fnr h igh spcc<l or long range, m ay be 
cprtai n Lo rcfl ch t he target. 

llfcnsurcmen t of distance in com­
hi11at ion wi t;h bearings at successive 
inten·als, wheu J)lot tecl on squared 
paper, gi,;es the course and sp eed of 
Ll1c form at ion. (See A. VI. 5.) 

Supplied to every submarine, but 
unjus tly regarded by Commanding 

• Officers with disfavour. The instru­
men t is very simple to use and does 
not interfere with theviewin anyway. 
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It can also be used independently 
of th e periscope when on the surface. 
The distance in kilometres, read off 
from the curves, must be divided by 6 

when it is used in this way. 
This represents a simplification of 

the formula for ra.nge of visibility (in 

the List of Lights). 

Example: 

Boat submerged=4 m. 

Cruiser's masthead height= 36 m. 

d = 2 (2 + 6) = 16 nautical miles. 

· By practice you will learn t o esti­
m11te a r ange of 300 m. [328 yds.] 
within 50 m. [55 yds.] just as you 
would with normal vision [i. e. with-

out periscope.- TI·.] 

--·l)F.Cl,ASS I F l F,~~ 

' /\: ){ hnr i l~ c D /C s;o1 ! 

.-~- ------- ----



A V. FIRING :)lANGE 
For this pur ·t • . pose 1 1s necessary to 

use penscope magnification 1 ½ X 
Never change th . ·. d · e magnifica t10n 

unng a short:rrange attack 
dis (o) A good check on the ~stimated 
in tance can be obtained by observ-

g what proportion of th b 
tween th t . . e space e-

. e wo side wu·es of the 300 
periscope field (with m rm;r.: . 
1 ½ x ) the tar a5~cat1on 
broad 'd get occupies when s1 eon. 

Rule of tku b · A. 
[328 ft.] .in le: . target 100 m. 
on) will b ITTh (when broad 'd 
. e enclosed b s1 e 

side wires wh etween the two 
en at a di t 

Ill. [219 yds.]. s ance of 200 

Range""' twice th . 
thus enclosed. e width of field 

If the target is . 
on but at an ~ot seen broadside 
occupy a small ang e, ~he target will 
scope field at t~r portion of the peri-

e S8.l11e range. 

(E) If the sh' 
at an acute a ip attacked . 
as follows. ngle, a better lS seen 

p· · method is 
icture to 

funnel 1 . Yourself th 
thus ob:~ ho~izontallt : ~nst or the 

in quite a Useful n 1ou Will 
estu:nate of 

22 

With m agnificat ion G >: n 11 ,-:1 ,11,-:t• 

of distance is lost. 

·i'sfdnct: 
40 +100 

L.:· :· ... :i- ,.~ . # ~- - - -'-.-

This is a O'Ood method of obtnin-
• l::> • 

mg range· at the moment of finng. 

E iJ) 
xample: A target 100 JU._ 

length, seen at an an()'le of 30° (1. e. 
' th h "" · t oo WI t e submarine about 3 poJJl 5 . 

th: bow), see A. VIII. 2, wou!d fit;: 
twice over between the side Wll'05 a. 
mean range of 200 m. 

Sin 30° =½. 

'I'his estim t · Pers . a e is 
f h~ect1ve (merely 0 eight) . 

t of 
independen t 
a measurew en 

A VI. S Pl~l~I) OF E:--JEMY 

( lie lengt Ii or ( he port i(lll 111' ( ht' [,;, rg<•t 
lil'l 11·c•c•n thl' s ide: 11 irl'S. 

Y11 u ll'ill olit a in a 111,> rc· rl'lialilc•. 
,;c·:tlt• liy th ill,\!: h :tlr t lit• 1wric-:t·••pt• lit·ld 
( i. e. heL11·~·en U \ll l l'<' 11·ir1• :111d 1111<' <>r 

til l' :2 sit le wires= 15° ) . 
T he dislanco is [ hen nut Lll' il'<\ 

hut -I l imes tlte k11g- l h o r Llw li0ld hc­
t 11·e(~11 Lhe wirns . 

For this procedure, which is also 
applicable at long distances, use mag­
nification 6 X . 

Distance = 8 times the length of 
field between the side 
Wll'eS. 

= 16 times the length of 
field between the cen­
tre and side wires. 

(t) General rule for estimation of 
distance: 

In clear weather and a bright 
light (sun behind you) the distance 
will be underestimated; in dull 
weather with low visibility it will be 
overestimated. 

VI. Speed of Enemy. 

1. The more nearly the target 
comes abreast you, the more correct 
will be your estimation of speed; this 
is the opposite to estimation of the 
course, which can be made more 
easily from a position ahead. 

2. Shortly before firing you will 
have to make an allowance ahead or 

For nt ,tst ltc:1<1 heights, &c., 
\\', •1·N''' 111:1_1· he consulted or they 
lll:t _\ · !in j uclg-cd h_1· eye. 

The two magnifications (1½ and 6) 
are in the proportion of 1 to 4. 

Distance = 2.4 = 8 

Distance = 2.2.4 = 16 

Exactly as in rifle firing and 
estimation of distances in the field. 

The change of bearing is then at 
its maximum, and the bow wave and 
wake can then most easily be made 
out. 

In order not to disturb the plan 
of at tack, 1~0 alteration is made in the 

"'· i. e. the German Naval Po<'ketbook edited by Lieut.-Commancler Weyer.- T r. 
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A VI. SPEED OF ENEUY 

dStern for error in your estimation of 
speed. 

(Use a decided amount i. e 30_ 
40 m. [33-44 yds.]). ' · 

3. Do not base your estimate of 
speed solely upon the bow f 
enem hi waves o 

Y s ps or destroyers. 

/· The speed can more easily be 
esb lffiated by the wake than by the 

ow wave. 

5. At long di 
method of ascerta~nces a good 
speed, particular! h g the enemy's 
formation, is to ~~v ~n attacking a 
ranges with the G tam a series of 
at the same time ter_tz Rangefinder 
when plotting a~g bearings (a~ 

T t...:_ an action) 
ws serv als · 

course. es o to determine the 
Plot on · • squared · 

nautical miles). paper (scale in 
Speed Table f . 

or nunutes! 

In place of 
obscured a Pad of s 
also re glass divided _quared paper 

commended. into squares i~ 

deflection, whid1 i::; b,1s1\d up" 11 I h ,· 
original es timate of s peed. 

Bow waves m ay be pa.ink d .,,1. 
and this may be either tempPr:1n· t1 r 
confined to p articular vcsseb. 

u. ]2 . 

It is difficult to simubtn ,1 ,r ,ik<' 
by paint ing or methods of t h:1L :-;() rt , 
and owing to its leng th it is ,n or n <·,_ii 1-

spicuous than tho bow wa ,·e, wli ' '. ' h 
· with a sharp bow is of ten sur pn~­

ingly small. 
Th 1 · be•1r~ 

e p eriscope when ta -:mg ' 
ings, is trained ~ostly towards Lite 

stern of the enemy . 
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See A. V. 5c. 

Example: 

I. 300° 
II. 255° 

4 ,000 ])1. 

2,900 in. 

W
. h · (f195° 
it -the submarine steerIDo d 

at 2 knots, we obtain the course a:oo 
speed of the enemy formation "=" 1 

20 knots 
Checks can be obtained by mea:oS 

of repeated bearings and ranges ,d as 
. The results should be meane 
m . navigational problems. 

u. 48. d .a R in ew . andy, and can be used 
llltely. 

\\' it It I Ii i:-; 111,•I !tod (If 11111 :1i11 ill" 
tlw ;;p,·l'd a1td r·,,ur:-;t' n f l li ,• ,·Jt,• 1n1·. i~ 
is not ll<'cl':-;:-; :1n· to kJto11· t lw li ,·i .c::l 1l 
o f th,, ta.rgl'l. · 

G. Captain:-; ol' ,-;1il i1nariw•:-; an· 
strongly a1h· i,-;,•d to la k,· 11·ith t lt1,111 
large binoculars (n1.wn ilirn t i,,1t :1 l1011l 
20 X ) on :1 ;;\ and. <~1111h i1u•cl 1,·it 11 a 
braring plat<,. , 

j l i, \ll l h· ;J lj ll<':' I i11ll () f ( I t(' d iffl'l' ­
!'ll<' I ' 1,.,111·,•,•Jl t !U' 1·,·r til'al :mgks a t 
d ilk r,-11I l i1111'" · 

ln onl,,r Ill h1 · nh]1, l o 111a k1• out 
t lw na t1t 1·,, () r t i ll· t:1rgl'l ,,·ith r N-

1:1in1_,· (,·. g. 11·h,• t lH·r n :-; ( ,' ,lll ll 'I' is 
nr1n,·d. 8:!'.l. and ;1]:-;n tit,, 1'lll'my '::; 

l'!ll ll':'l' nlld "Pl'1'd . 
l' . :;:i. 

VII. Advantageous Position for Submarines When Hunting or Lying 
in Wait. 

1. If the submarine is aware of 
~he direction from ,Yhich an enemy 
1s to be expected, she should l ie wi th 
her s tern in this direction. The 
stern posi tion is always a good one. 

The rule also applies when P,ro­
ceeding on the surface (keep under 
way on account of enemy sub­
marines), and when attacking vessels 
which arc zigzaO'O'inO' and O'enerully • bb o, b 

m all cases in which time is of im-
rortance (hazy weather , late sight­
mg of the enemy, &c.) . 

This rule gives the boat as fr~e 
a hnnd ns possible, as by increasing 
her speed she can reduce the rate of 
closing to a minimum. Owing to 
the low submerged speed and poor 
turning powers of the submarine, she 
may otherwise fail to get a shot in. 

Daily firing in the Submarine School. 

Au instructive example is pro­
vided by the case of U. 66 on 31.5.16 : 

In an at tempt to get inside the 
·escort as soon as possible, U. 66 dived 
underneath it on an opposite course. 
The si tuation then developed so 
rapidly that it was not possible even 
to fire an over taking shot at an acu te 
track angle.* 

2. Example: E nemy, proceeding a.t 15 knots, comes in sight when the 
submarine is 3·,000-4,000 m. [3,281- 4,aH y ds .] distant and 21- poin ts on hl'l' 
port bow. The correctness of th e ruln was proved hy the four following 
instances in the S1thmari11e S<"hool. .. •:• l•'or d ,•finit ion of track angle, s,•r I'- :!7 .- Tr. 

--l )!<"l.\ ~;s 1 F l l-:~ ---7 
\ 11 !1->111, c ~- ~ ~) 1 ! 

··- ------ -- J 



A VII. ADVANTAGEOUS POSITION FOR SUR\L\.Rl :\"E:-; 

Gase l: Submarine is s! (•(' ri11 '..'. :, 1 

right angles to cncm.,·'s c·o111· . ..:, •. :, i i, / 

heading away (this is 50 pPr ,·, ·11 1 · 

bad luck). The b on t mu,-;t 1111·11 

a~out 16 points to starboa rd :11 11 1 

will not have time to g0t .1. ,-; ]wt 111. 

Speed of closing = 15 lmof,-;, '- :·· 

enemy will be abrcrrs t suh111:1 ri1ll' 111 

about 5 minutes. 

Gase 2: Submarine is s teering nt 

right angles to enemy 's course, huL 
heading towards i t (this is 50 per 

cent. good fortune) . The boat hns 

not got to turn and she will get her 
shot in. 

Speed of closing as in Case 1. 

Gase 3 : Submarine is steering 
approximately an opposi te course. 
~he must turn goo and will not ha-ve 

time to get her shot in ow-in()' to the 
rap·d b 1 rate of closing. 

~peed of closing = 15 + 3 (sub-

tuarmc's submerged speed = 18 
knots. 

- See example of U. 66 on 31.5.Hi 
p. 25. . 
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g~o'l'he boaL renJly h as to Lum o,-ror 
' namely goo + the deflection. 

Gase 4: Submarine is steering 
appr · 
• 

0 :X.UUately a parallel course. BY 
lllcreas· J 

mg speed she cnn reduce t 1c 
rate of 1 . t 
cl l 

c osing, thus gainin()' a O're_l1 
ca of t' 0 0 l · 

to tmo and always being ab e 
get her shot · 
S Ill. 

U'a . peed of closing = 15 - G (sub-
•~~ g 

kn 
submcr()'ed SJ)ced) = 

ots Tl 0 

goo - ~ lC bont needs only to l,llJ'l l 
he deflection. 

A VIII. T lt.\( ' K .\\( ; 1.1-: 

:~. For 11I li ,·r r,· :1•<>11• :il -11 i1 ,_ 

quite l'OIT<·•·t to t11 r11 _,·11111· -1 ,·l'I I , .. -
ward,-; tlH• <'ll<·1 11,· "111 ·11 di, i1 1!.,'.. 

\\" I.ii- I I 1 ... 1 .. ,,, 1 i- ,li,·iJtg·. t It,· -1·:1..: 
/,r,·:1k l1,·:11·il_1 :1_~:1i11-1 1i11· ,-.,1111i11g-

1 ~•\\I ' I'. 

Tl11, :111r,:, ·1- ,111,·111i,,11 ,.,·,·11 :it 

]111w di-1 :11w,•• . \\ 111·11 -,•,·11 front 
:1lt,:~1,I . ,·-p,·,·i:tll _,- :1-11,c· di,,· i..: :tl\\·a,·.., 
111:1d,· :11 l1iglt -p,·1·,I. 

11 :-- 11l ,11u ri1 1•· 1·1 .. 1ill :1 

VIII. Track Angie. 
I I I. t I t I' r • I :I 11d I lie, 

'l'IH• tr:tl'k :1 11•rlc· j..: tlw : I ll !.'., . l11•t\\·,·,·11 1 11· ,-,,ur-,· " II' :t ;..• 

l:Ull rse \\'h id1 l he· 7(11']Jl'd(I i-c i1;1 ,•11 d,·d '" t:1k1• llj >.';, . . 
'l'I · · I t · 1· 11 1· 1l1i · •111,,I,· 1-: 11111rc• 11111111rl ,1 11L 

l<' ('ll tTl'C( l',-;11111:tll<IJl Pl" , l' l'l'llllll :t 1(1 " :-- • ,.. 

Lhn n lli l' (•:-; l i111a ti"11 lit' tli ,· c•11<" 111 ,··:-: speed. 
· ] I ( 1 ' 111t1 · tn tlH'~:IHH' 

'I'lw detn111i11:1tin11 of the• trn<', nng c• . Pr \\·.1:1, antP " 

th ing) of the (l lH'I llY·,-; c·our,-;c•, i:-: (lie• found:t! i11n of t IH• whole art of firilig 

submerged. · 
l. P 1·incipa.l R ule: 
In ondenxourin" Ln make t he t rnek :mglc a right :1ngl<', nn ohtuso nngle 

should be avoided; ~n acu te nngk, on the other h nnd , ncetl not. 

It is better to m nke it 75° than ·0ti 0 !. 
Speed of torpedo 
Sp eed of enemy 
Deflection 
'I'rack angle 

Track angle 120°, 

= 38 knots. 
15 knots . 

= 21.8° 
= 120°, go0

, 

G7.7°, 4G.8°. 

At 300 m. torpedo passes 57 m. 
ahea d. 

At 500 rn. torpedo p asses 95 m. 

ah ead. 
At 1,000 111. lorpr<lo pits:scs l!JO rn . 

a.head . 

Track angle 900 or 46.80- - n. hit .. 

Track angle 67.7°. 
At 300 rn. torp1•d11 p a :-;,-;p,-; U Ill. 

ns1Prn. 
At 500 Ill. torp c•do p:1,-;:-:c·:-: l:i Il l. 

:1,d c• n1. 
.\1 I ,Olli) Ill. llll' jl1'clO p:1 :--..:c•- :m Ill. 

;1,-( ( • I'] l. 

T lw ,-1-r" r lllt' l'1•:1-,·- Jlr<'l "•r l 1"1 1 

:il, ·h "ii /1 I l1t • r:1 11 g,· 
. I I ' ' I,' I I . _ I , I,, ' I \\ I I 1 1 I 11, 

* ' l' I . . , ' I I . I· . ,,!•· ' ,, ,./111, 11/11 11 11-.· 11 ,11 .. 

H! Orlg'lllal i-v:1d~ . · I 11' l;H · " , Iii -. I ti .. , 
1 
.. 1 t 11, ,,, , .. rr ,•i I 

C . I . . .. •Ill'' • ' 11i ; ii l;I • k I.i i i I II ' 

oursu of l h <• t:i r"cf and I hu ,11 >1u,1r11w " '' ' I, 

I f. . . " . I . . . . I I I, ,..,,, .,1, .. ,, I 11 ,,. I " ... , 
( C lfll l-1011 of t he $('118l' i 11 \I l,i, ·h I ' " 1,·rn• )a""'' ' 

:.! / 

----:i-, c I \ ~.,1 ! Ii ·j";"° -~-1 
\ . I 

: 



A VIII. TRACK ANGLE 

Consequently: If the track an ale 
is more acute than has been esti­
mated, aim a little further ahead. 

, If the track angle is more obtuse 
than has been estimated, aim a 
great deal further astern. 

The following is an old 1 f th b" · ru e o 
th um m the Destroyer Service: If 

th
e torpedo runs towards the target 
e track 1 · 

1 t ( 
ang e is obtuse, so 'fire 

a er a lot)' If h 
after the t~r t 'e torpedo runs 
little)'. get, fire sooner (a 

With enemy sp C'C'd 15 Im, it " · 

Speed of torp<'dn ::rn kw .t,.: . 
the figure on p . 27 ~hc1\\·,; t !ta 1 ,,·i I ii 
obtuse track :rngks (c• ,·f'n ,rl ll'n t ii(· 
angle on the bow of c•Jlc•my i,.: <>Jd_,· 
slightly ovcrcsti1rn:1tf' cl) , you gl'f :1 

miss ahead, and then' is a rnpicl pro­
gressive increase in the amouHt • 

With too acu tf' t rack :rngle,:. on 
the other ha.nd, the miss is as(c'rll n'.HI 
follows a flat curve, rf'aching itc: 
highest point at a track nngk of 
67.7°., and then declining as far ns 
46.8°, when it is again ;t,('J'O . ~f 
further errors of estimation arc n1 a< e 
in the direction of too acute un angk, 
they are only of impor tance when 
the enemy's speed is very low, and 

the miss is then ahead and increases 
f rrors progressively as in the case o e 

of estimation in the d:iTection of too 

You must force 
lapse into obt yourself not 

use track a,ngles. 

obtuse an angle. . . 
to It is frequently shown in pr~ctice 

that one is inclined to overestnnate 
the angle on the bow of enemy and ~o 
call the track ancrle on acu te allg e 

b 

when it is actually 90°. 
A boat attacking from a5terll~ 

that is at an acute angle, is ,pot bs . t e 
likely to be detected, because 
best lookout on board a ship is a.IwaY

5 

· directed ahead. · t 1 
FI f d meJ1 a. 

ere we h ave a un a b-
2 Th · difference between destroyer and stl 

· e dete · · estima,tion ·rrnmation of LI marme attacks. oJJ 
merged att of the enemy's cou le tracl~ angle depends in the :first plu.c\b~ 
(in contras:~k). Thi~ estiinati~~ (which is the quintessence ?f. th e :ead 
equally w ll o the estunation- f can best be made from a pos1t1on a do 
Purpose, ir at long distance/ :eed'. see 1:-· VI. 1), and thus can be r:i:he 
Yr. 6). ' on the surface b" .r agni:fica.t1on 6 x should be ·used foi )l.. 

Tho refe ' inoculars with magnification 20 X (see 
l'eq . rence a,b 
.. u1rcs the uaJ· o:e to o-verest· . . ietPY' 
ch.nod in. Ptac1 iftcn,tion, that m1at1on of the anglc ·on the boW of 01' iW 

~~~tsclf to be cc to think the a, alt long distances you will aJwa.ys be . J10 
,, ul ll lloar] .- ng e stn 11 . ' . . t ·111og1 

. ass You at y n ght ahead ·f a er thn,n it reallv is, i. c. o J t ]le 
n, CO] . L O th J • f f 0,c ' 1s1c erablo a· e enemy when in point o . 

is tn,ncc. . ' 
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~11pp<>,.: i11g 1! 1:il :t i ;1 di -1:illt<' .. r 111 l, 111. t l,i- ;c!1 '..'. l1· i- :, . till' , 11l,111 :1ri11(' 
i,: 1.1 1111) Ill. :111·,1.,· l'r11111 1 I.,· ,·111 ·11 _1 - 11 :, ,·!,. .', , I . 11. I /, .). 

The' 1•ri1w i1 .Jc· ,,r :11•1•h ill'..'. tlw ,·-1i1 1 :1 1,·,! ,.1 1:.; l,• 1111 1!11• 111,11 .. r l ' ll( ' lll _\· l<1 !ti ,.: 
hea ring " l1c•11 "i~:l1t(·d i, d,·1 i1 (·.! fr,,,1 , t i. ,· 1::1 1,• .. r < ·1i ,111:.::,· ,,r I: :111:..::,· l11,-,trn-
mcnt ll>' t'd in g1111 1·n111r, .! . 

B.,· ,.:y,;!l'lll :tlic· prn ,· t i<"l' i11 n•, ·••.!.'. ll i1.i11!.'. 11 .,· :111gl1· :t i 11·!1i,·l1 tl1 (' r11c 111y is 
hcndi11g \lit Ii rdnc•1H·1• 1<> Iii,- i111 l i:1I l, ,·,:ri1 i;..: . _1 <1!1 11 ill n'n"l' t !1(' c-!ngP til' bei ng 
nbk to dP terrni11c' J,i,.: c·<>u1·H· " itl1i11 ~ p,,i11 1 1•11' 11 :11 .l,,ng cli,:!a1HT:;. 11:;i11g 
rnagnification G x . F <>r tlii ,- p111·1 <1s( ' ,-111dy th· pi<"lun•,: i11 \\"<'_,·er''' and 
cxercisP youn;ell' con,'1 nntl, i11 (':--ti111a li11~ t!IC' ('(111r,.:<',.: of .-:hip::; u11clcr way . 

Tl1c dl'lc rrni1iat io11 or ·11 ,e Ji(• \lr tli(· ('lll'll l_Y wit h rckrcncc to Ii i,; initial 
bearing simply mean,; C\ll'I('('! c:-1 i111 at i<> 11 pf tl1<' :111gle a! wli it·h you ::;ee the 
target. Thi:; angle i:; lll'n' rdern·d tu :\,; the angle on the bow (L agen­

winkel). 
For a submarine only angles hct,n'<'" right nhead and ;{ points on the 

bow come into question , and i11 many cnscs it will be impossible to reach 
the enemy with an angle on the Low of CYCn 3 points. 

The follo,\·ing method of describing different angles on tl~e bow should 
therefore be adopted: 
Submarine. Enemy. 

S~bmarine right ahead. -----
?I+- Submarine 20° on port bow. 

t-----

- -- / 
The determination of tlic l' ll l'lll_\'·,; ('c111 r,.:c• (· ;111 ,,. . 111:1<!,· 11· il Ii :-11 lli ,·i1'111 

exactitude at from 8,000- 10.tltlll 111. I>,., 1\1 - 111.!1::1; .,·,kJ. ,w,. .. rcl11 1:.:: l11 tl 1c' 
...,· ·1 ·1·t f J · · · · 1· 111· ,, 11,tl 11c•1·1 •,-,1n 11nr 1-: 
vlSI ) ] l y; or t l]S fl s(('l'('():-('Opl<' Yll'\\ '" · II ,... ' . . ' 

a large height of eye requiml. . . 
Tl f 11 

• j' I · j' · ·Il l'' t 111• Ii(' 11 I I 11<• 1•1ic•Jil\ : 1e o o,Ymg in c a ('\\' 11111 :- or n•,·ttg 111 1. - . . 
() \. I 

· 1 I 1· l· I • , ,,r 111 111 J,. ,, 11- il, il 111 I" 
(/ l S l'Ollg 1 gll t( C':- n{ n•n· <111.~ 1 I- .I 

1' 1 

·1, 



A VIII. TRACK ANGLE 

determine whether enemy is heading ' to\\·ards' or 
marine: 

(a) 
Repeated bearings ~f t~e enemy: .· . i nni•:H'-

If the sta.rboard side 1s towards you, tho hea11ng 11 d i 
. If the port side is towards you , the bearing wi U di•n,•,t:--('. 

according to the general rule given under A. V. 5 cl. . · 
(t:i) A . . . ii C lll'111 .1 ,., comparison between direction of wind and d1 rcc tion 1 , 

k ( hi . ] , l (1 IC' :-':1 Ill C . smo e t s often enables speed of enemy to be cst1 ma tel '1 tune). 
( ) A . r ·tributioll f : h companson between the position of the sun and the c is 0

(b)ligM t and shade on board the enemy vessel. tii·;;c : 
ore t ·d • · f t he co · . exac gm es for more accurate detcrmmat10n ° 

~~ View right acrosss enemy vessel when abreast her. _ . 
1 
,· of 

th b !dhwart-ship surfaces, such as the fonvard and af ~cr sire ctl "
1
rse 

e l'l ere and · , Oil 0 0 
"""

1 superstructure · also the decrree of illumina~1 surfaces. , b 

(-y) The lie of th d . 
(o) T . e Y~r. s or of tnpod masts. ls and 

derricks~e ~~tive _positions of the turrets, bridge, masts, funneesti111 a­
tion of ; 0 1 ps with only one mast, e. g. A1·ethusa class, make 
A ~eon the bow very difficult ·'s 

compar1Son should b . . . . . . Weyer 
Pocketbook and thos . e made with the familiar pictures m! 'VicWS 
of Merchant Vessels' . e m the book issued ~y the Admiral ty Stu-ff, 
Gene:ral Rule: 

. In practice the a ~ 
lS always som h ng e on the bow 
consequently t~v tt over-estimated, 
larger than it he ralck angle is made 

s ou d be. 

all In order' accord.in 
ow a tnargin of 1 o g to the rule, to 

~o _as to a-void O on the safe sid 
it is custom an obtuse track e 
Warrant O~ry to let the :Na . an~Ie, 

cer gi-ve You th -v1gatmg 
e deflec-

Estimated angle on the bow=a­
Actual angle on the bow=P· 

. st too 
The bes t safeguard again trn,cl;: 

large a~gles on the' bow aucl t a 
angles 1s consciously to adop J1 
so h l tba mew at smaller track aug 0 -]J.o that which would be given -by t 
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.tion for 80°, ill additi 11J 1 I" h1 1:1: 

off tlw ('lllll',-;1• r,.r a l t >, (1° 11·:l<'k :il 1_'.I ,· . 
Thi,-; i,; ll11I :-- t f'i1 ·tl 1· ;\l'l" lll': 111 · . l,: 11 

l S not su liil'i1•J1ily \\:l'l •ll)..'. 11 1 I,,. "r 
import:mc·,,. 

3. Gi\'l'll t Ii(• 
to determine tl1c 

angle. 

\ ' I I I. 

l\ 111 

1•, ,, l l•• l t 

Ii I , •i i :q•/,I_\ I Ir,· ,;I li l t' c·t •I'· 

1_, ·ti ,,, ,lr· tl ,- ,·t i .. 11. _1· ,, u 111:1_1· 

il i i- :i i i.c l,· -1 11:1llcf' th :111 
1 · :1 - i I·' 111 ;1 ;, I . 

it -1 1, 1 11 I, I I, ,.' 

t·. . \ \inn: :-;1-:11Y1c1•:. 
((I) '1'111-: :,£1-:TJJ()I) P 1:J\("!l'.\LLY ::-LD o . -

. . • 1 1 , ·i n" t h1•11 turn . . ,. .·' . wk,; t o tlir 1111 t 1:1 H :ti ,,, . P1'inciple: 1'1r:-it slrcr a t 111.Jit ·11 ,., 

. l I 1· I I i11 t liebow. . o • ·roo 111 )Y t1c amount o l 11' angel .- . . ]H' IH•n n n~ \JO 01 -' 
. . I rn1· on tn p<' 11:--co .. . For th is purpose, hrmg t ir. r nc •. . . lter course by the surne 

d , . I ·tl ,· hc1on' l1rmf': . n I an read ofI your cour:-:c: s 10 1 . • nerd your attnc , . 
amount us t he enern1· wns open when you com~~c .J 90 0 . 30° is the highest 

· ·11 0 J.,et,1·ecn 1 v nnu - ' 
In most c~ses this a_nglc ,~·1 e <J'Ct -om shot in nt nll. 

amount at wluch you will be able toe } 
Advantages: (a) This method 

soon makes it clear whether the sub­
marine will a-et in her attack at all. . b 

It is the quickest method and there-
fore necessary in h azy weather• It 
tends ·to make the track angle acute, 
i. e. as favourable as possible. 

(/3) The submarine requires much 
less turning room and time to reach 
the advantageous parallel course (S<'e 
A. VII, C. II 4 d) for firing an angl_ecl 
shot with small parallax (enemy zig­
zagging). 

(-y) It is possible to carry out mt 

attack with your compass instnlla.­
tion broken down. See C. V. 

Disadvantages: none. 

p 

--- -:1,--;--,-,-W111 1--:- -------i 
I 



A vnr. TRACK ANGLE 

E 

. · (b) l\fuTHOD OF CALCULA T IONr 
xa l C • · mp e: ourse steered 

P 
. . . - - . - - - - - - - 240 ° 

enscope bearinO' · · · · · · - · 
Angle on the bm~~ ~ : : : : : · · · · · · · · · 40 0 

-------- - 25° (on porL how, tl1nl'-
forc add) 

Sum, 1 e 
b
. . . opposite course or fundamental 

earmO' 
(Note: The f;~d~;~tal.- ·- ·-_-- ·: -- -- -- ~- .. 

tion from . bea.nng I S the direc-
which the enemy comes) - - - -

305° 

180° 

Enemy's course 
Track angle. __ ~- ·· 

.. - - - -
485° 

- --- - - - 80° (10°margin to aYoid 
obtuse track angle) 

Subtract · -- - ---- - -- --

Course to be steered by sub . marme. 

565° 
360° 

205° 

0 

360 

A VIII. Til.\Ch ;\.\l;LL 

Rule: I f ll · I . I(' port ,-1( l '( , f t l1 ,· t·11,·111\· 
I S open, the aiwli- ( >ll t lt1· l 10\\. •111;! t ~ ' 
rack angk mu,.:t ill' :1d d1·d · ir tl11· 

starbo · I .· I · ' l11 ( SI( (' b OJH •Jl t ii(•\· ll lllc-1 l >t• 

subtracted. · 
The calcula.t iun 1,; lH•,.:t 111:1d1· in 

writing by lite ?\ a.\' i.,:1t i1w \Y:11T:1llt 
Officer. "' '"' 

T l1i, 1· ,,111plirn tl'd rnlt- simply 
1·1>1T1·:--Jli•llil ~ t,, tit(· grnduat ioll uf the 
(° (' )lljl:l~C- ( ' ;!)°(! ,, r p1•J'i,<(' (l j ll' t.rn illing 

:1r,·. ,·!,,(' k•\\'i:' t' fr() JIJ 0 ° ltt ;{ti0 °. 

\I 1·JJ t :ii :1 ri t Ii ll ll'l ic nwy easily pro­
d u('1' t•1T11 r.~ , l'\'t 'll in tlw case of nn 

\'.'qll'r l . 

Ad1·antaqfs : Ym1 11;;(' 1111 :1pp:1r,it11,.: nnd :·1rn g<•t n dl'nr i<lcn of your 
compass co11rs0. A cnndi t inn of t lH' l:ttt<•r is thn t you 1·nn fo rm n mental 
pictun, of tlw angles in quest ion ; t hi,.: C':111 lH• nUni n;d hy prnctice. 
. Disailvantu_qes : It is nn i1wohed method, which ensily leads to mistakes 

In calcultion and Lo m isses, or to not getting in an a Unck at all. 

(c) UsE OF THE BEARIKG PLATE :r-on. SUBllfARINES . 

. This is the so-called Bierfih appa.mtus, which is constructed afresh 
durmg every instructional course and hns r ecently been produced in the form 

of a watch. • 
P1·inciple: There arc 3 disks, m ade Lo rotate one inside the other and 

graduated in degrees. These disks correspond respectively to the periscope, 

the compass, and th.e initial bearing. 
It is fitted wi th pointers, which represent the direction of the periscope 

or the enemy vessel and the course at right angles to this. 
After settin<,. the instrument for the n.ngle on the bo"·, the course of 

the s b · · 0 b ·l {\, t . 1 1 u marme £or a good track angle cnn c real ou a a, smg e g uncc. 
Example : (Applicable even when the boat has already commenced her 

att!1ck.) The Captain , standing aL the periscope, orders : ' :::iland hy for 
estunation of course-Stop.' '20° on sl111·1Jonrcl bu,r; peri,;cope bearing :325°.' 

The helmsman reports t.he <'◊llljl flSS <·011 r,.:l' stcl' rcd :1L tl1 mo111cn t \1·hrn 
the 'Stop ' was given , as " ·ith the ordN 'Stn]\(l 1,y l'or li<•n ring- :-:,t1)p .' 
. The Navigating 1¥nrrnnL Olli cl'r put,.: till',-;(' d,ll :1 on t lw ins tn11rn•11 t nnd 
imnwcliu tely reports the enemy's eo11rsc nnd thL' t'(l\11':-C uf at tn('k. 

There is n o ri~k of errors of e:1fr11l:11ittn . T l1t' (',q it:1 i11 . '-:111·ig,tti 11g 
vVanan t OfTircr nnd Jjp!J11,.:m;lll IJI\I S l !i:tY<' pr;1('(i 1·( ' i11 11·1,rki 11;..: lit;..'. t' i lwr. 

_A0vantoges : '1'110 simpl icity of t ill' i11str1111 H·111. " ·l1 i, ·li 1• , 1·!11.!
1
·, 1 li t• 

possibility of mis takes. A gnod Yi<•\1· of t h<' l'" 11 di tiP11s " f ,1 11:1 ,· k. 
Disa.dvanta,ge: This ins t.n

1
mcn1 , likl' ,1 111· .. 1 iil'I' · r,•,1, l_1 r, ·, ·k ◄ t 111·1 ·.· 111,1

1 

lead to the habit of noL t,h i11k ing at ,il l. 

(cl) UsE OF Gi,:o,ic,':-: Jh :.\ln:s:<: ('.\ 1.11 1 .. \ T ( >1 : 1>11 •1·111-:1, , ,H 1
1

11 11, 

P1·inciple: Thn•e di;-:k ;-; , g radunti•d i11 .lq . .: r•·••,.. :111tl 1· .. 1:11 111!..'. "Ill' 111,1,I, till' 
ot~1er (asunder (1')). The · i11 iti :1 l-l1(':1ri11g· ,li ,-1, ,· ,1 n11 ·, " 1 .. -,11·,11 !..'. l,:11 :i1 1,I . »11 
~lns, a revolving ·enemy nnn. ' T ill' Lit 11 ·r. 11 1 11, 111n1 ,·, ,11 w- " -!1,l11,;: 
approach bnr. ' T h(•rc j,.: :1 •i·our:-:(' h:1 r · j',.1· 1·1H ' l1 1_1 - , ,,11 1·,,· ,1111 ! , ,, 111-,· ,,I 

approach rigidly nt 1nchrd to 1111' ·(•111•111y :1 r 111 · 1111.I .,1 i:1 1 k l,,ii . 

03887- 18--4 
--.... .. _ -. 

I 
I 



A VIII. TRACK ANGLE 

In addition, there are special bearing pointers . 
.Advantages and disadvantages as under (c). . 

In addition, however, there is the advantage of being n b!e to ascertain 
the value of cross bearings at a glnnce, without first plotting them on t.he 

chart; also the advnntage of being able to read off the required speC'cl of 

attack corresponding to the measured distance. 

. I t is an excellent instructional instrun1ent to illustrnLe problems nn<l 
theu· solution, and it is also of use on active service us a check on calculation 

and a help in weighing possibilities. 
Use, as in example urder (c) . 

(e) UsE OF THE PERISCOPE TRAIN­

ING Anc AS A READY RECKONER . . 

To determine the enemy's course, 
make use of the graduations 00 goo 
180°, and 270°. ' ' 

This saves cal cul ation and is abso­
lutely r eliable thouc,h i t certnioly 

l b . 

requires a good deal of practice. . 
For instance whilst the boat 19 

' ao 
turning set the periscope at 18 ' 

' l ~o and, on the target passing t 1e z 

wire, obtain the compass course 11~ 

the monent by giving a 'stand by 

and 'stop.' 
urse · Enemy's course= compass co 

(f) RULE OF Tamm . ± angle on the bow. . . . al 
determination of th t k(suitable only us a check, and not for the w1t1 

. e rac angle): 
When taking bearin(l's of th a the 

bow (it is advisabl t O
• e enemy, s tretch your arm out towar s 

tower in the right- eh odpalimt ~ bright red line on the roof of the conning-
b • a ea c rect10 f th b • · oiir 

earmgs). · n ° e oat, m order easily to pick up Y 

Point your oth · 
Th er arm m th d' . . v . 

e angle between e ll'ection of the estimated cou rse of eneD1J 
your arm · th 

. . General Principle: E ach sds ~n the track angle. ._ 

mmmg the best track angl aptam must choose his own method of deter 
Stud d e. 

Y an practice of all th . 
se~ and enable him to ch k h e methods will make him more certain of hinl­
will soon b ec t e WoFk of h' N - . • . I{e 
t hi 

ecome accustom 1 t 
1s avigatmg Warrant Ofhce1 · . _ 1 

o m ec o use th n11u 
· e method which is most conge 

In any case do not . 
attack simply ace •d' a1 rn,nge your 

n,nd rough estim t~1 mg to 'feeling' 
a ion or till 

though it ho b 's worse 
. ..s een done . ' 

service on the on active 
' assum t· 

enemy's coui'S . ~ 1011 that the 
e comc1des . h 

supposed steamer t. wit tho 
contrary empl tack, On the 

d ' oy every 1. or er carefully t . app ianco in 
enemy's COlU'S o ascertain the 
t d e, and co 
o etermine th t . ' nsequently 

all . e tack an 1 ' 
. owing a margin g o, always 

on the acute side. 

In this there is a fundaroental 
difference between submarine au<l 
destroyer attacks. d 

In the case of the latter your h an 
rests up to the moment of fir ing 0!1 

the revolving enemy arm, which is 
set ~ccording to 'feeling.' The sub­
m_anne, on the other hand, · works 
~ th a periscope set to a predeter­
lillned angle (deflection), which c_an-
11.ot b_e altered just before firing with-
out risk of disturbing the whole pln.n 
of attack. 
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IX. Firing When Under Helm. 
1. Aclrnnfagr . 

lhwuh-anlag1'. 

2. ·when firi.na undrr helm nhrn.Ys 
t:> • 

have the compuss course rrporlrd 
every 10°. 

Drastic alteration of the point of 
aim is required should you be forced 
to adopt un obtuse track angle which 
will not correspond with the deflec­
tion that you have allowed. 

3. As far as possible, if fu·iug 
when under helm, so arrange your 
attack that the hon,t Lmns in the 
di.rec tion of a,n acute track :tngl e 

(turning towards a parallel course) . 
This will ofLen he involuntary, hut. 
it is not clisadvunLagoous. 

4. ·when tmdcr helm do not nlLl'r 

your clofiection. 

5. 'l'he nngulnr sp<iC'll :rnd llH· 
lateral dC'flection of LIH' Lorp<•do n11 

en tering the wn,ter p rncLiC'al ly c·ann•I 

each other. 
6. In the Nor th Sen, with :1 lu•:1Y\' 

sea nnd swell, Ii.ring when under h,•1111 

shoulcl be a,-oitlcd. 
7. Make it a, rule not. Io l II rn " ·i I h 

more thnn 10° of helm. 
Avoid putting your IH'l111 h:ml 

over just hdore ftring. 

;J5 

Tlw h, :1 t i,- :d 1l1• lo fi n • sonnr r , 

t li11,; r1 •dtlt' i11g t 111• f' ha11e1• of hPing 

-.:ighl 1•1I. 
l•:,-1 i111:1 ti111 t 1,_,- 1·y t' he('t>1ll1,s pre­

n1ri1111:- : p1·:11·1• 111' mind is losl. \\l1rn 
!-' l1u11ld : · 1111 lH•gin Lo Lum 1 '!'his will 

, ·:1ry :1 c·conli11g lo the rnngo. 

It is essential l hut you should 
eons L:1nth· ha,o the track angle 
clearly in.yom mind, in case you have 
not t ime to turn completely on to the 
course of attack before your sights 
come on. 

Otherwise you will infallibly miss. 

In onler to n,-oid an obtuse Lrnr.k 

angle. 

I n ordl'r JLuL lo miss y1111r nppt> r­

luniLY wll!'n !-'\\·i11g i11g pa:-1 tlw P111•111.,· 

OJ' i·r tur11i1l" ( tl \\' ;il'd:-\ :l p :1r:1ll1•I 
, n 

( ' tllll'St', 1111L lt> 11111k1• II 111i:- l:1k1• :l:i l<I 

thl' :l llllJ lllll 111' tl11· 1111'11. 

T l1t~ 1· 11'1·1'1 , pr11d 1w,·d ;ir,· i11 "i'I'" 
:-ik dirt •('1 i,11 1, . :111,I :1 1'1' 1,,,111 I • 1 111 

p:11':1 liY1•l.,· ,;111:ill . 

'1'111· h11:ll 1·:11111 1,I h1 · l,,·jll ,1,. \\ II 

aitil 1.111111·"' ' " 11 11· ,1 1rL1,·1· 
111 '- 11 l,111 11 i11,· 1·1 .. 1ill., 

If t Iii· I li•] •I It I ll l11· ,·r :1il 11 111 - 1·11,·1 
irctii· 11 11 -:1:-:11r1·,- t,, 11r1•\ ,·111 l, r,·,il,11 1,:: 
; 11rf111.1. \\-J11 , 11 I ii<' !11·1111 1- 1'11 1 li,1rd 

1•;1,il I 111:1 k1• :I II 111 
tl\' t ' l' , _\ tlll I ll:!_\ 

v 11l1111i11r.1 di\, . 



AX. DEPTH SETTING OF TORPEDO 

X.l~epth Setting of Torpedo. 

(a) When 
d 

attacking 
estroyers, 

sub · . ~annes on surface, 
sailing ships 

=1.5 m. 
[4.9 ft.] 

The so-called destro 
(1.5 m.) should b fir yer shot 
with the state of e eel only when, 
there is a good the sea less than 4 ' 
- prospect of success. 

F· ll'e a destro h 
pistol (Hebelpist y~;· s ot using l ever 

and depth set~ 'where supplied, 
d~mand must bg 2 m._ l6.6 ft.] A 
PIStols. e sent lll for these 

Look O t f · 
u or your d fl . e ect1on. 

(b) "When 
Steamers at_tack:i.ng-

Li.ght Cru· 2 m. 
lSors [6.6 ft.] 

Larg~ T 3 m. 
Older B auk Steainers [9.8 ft.] 

er A- 4m Old a.ttleships l 
M. d •.1..1moured Or [ . 

o em Capital Shi uisers 13. 1 ft.] 
ps 

5m. 
[l6.4 ft.] 

s -
u binerged S b 

u marines 
W c hav 8 in. 

Technically a destroyer shot is 
reliable only with n, comparati-v-~l! 

calm sea, less than 4. By fa~., 
under less favourable conditions t 

0 

boat may betray her presence ·w·he~ 
otherwise it w0 ~1Jd not be dctect,ec · 

U. l!l, U. 2!J, U. 24 on J .GJ G. 

The lever contact ann projects 

ve1yca11y 60 cm. [23} ins.] abo-v-e 
th~ 

st~ikcr. The pistol will detonn.teter 
this lever strikes under the cou~ed 
or along the ship's bottom, proV'l 1 

that the surface struck does not fof!lb 

1 
o ·th t 0 

an ang e of less than 25 ''11 

ho1izon tal · . I er 
The loss of speed with the e-v-

1
. 

. l t ·tO~ 
P1sto , in the case of C/03 hea 61 

. th 
pedocs, amounts to 1.5 knots ,"1 t 

re_duccr (Regler) down, and 1 . 
1010

d 
with reducer up. It is 1 knot £1Jl 1 
½ knot respectively in the case of G 
torpedoes. 

See E. 7 a and b. 
Frieclrichsort Torpedo Works. 

See E. 7 a and b. 

See E 7 c 1, . . . tv0 
. Depth setting 4 ro. [13.1 ft] 1s 

adJustment on the torpedo r ange. 
• 11ot 

~ epth setting 6 ro.. [19.7 ft.] 1ssb.iP 
advisable owing to the run of th0 
aft. 

t~ '"hcth c no cxperi [26.2 ft.] 
pistol l er, When ?nee so far ~., 

' t le clcnth Using th as Tl es ,...... 
!' setting 

6 
° lover 1ere arc obvious ad-v-antag· 1// 

in. [19.7 ft.] making the point of explosion nsdlorll 
as p "bl - 0 0 

36 
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iti advisable again,;L rnod('m ('fl}>ita l 
ship:,. 

(c) 'l'o dncide on Lhc mo,;t suiL­
able depth scLling (adjustahlc from 
outside the Lube) it i,; imporlr.nt to 
make out Llw elass of t.lte rrn•my ship, 
prefcrahly from a position ahead. 

fd) In your endcfl.vour to hit as 
ncfl.r t.Jrn surface or as deep as possible, 
avoid I.he extremes of a surface run 
(propellers racing) and a mi:-:,-; under­
neath (1mdr1· Lhe counter). 

Appendix C. I. 5 should be noted. 
(e) The speed of the torpedo does 

not vary with the depth setting. 

2. 'l'he dt•pt h sci I ing of a. (oqwdo 

i:, influ~•11.cl'd hy ( he nir pre,-;,-;ur<' i11 
Lhe bon.l. As far as possible lm•p 
lhe pressure equal to that of the 0111 -
si<le aLmosphere. 

Accordingly, when possihfr, <•,-;­
tablish equilibrium of prr:,sun· nflt'I" 
testing for 1.i,Yhlnesti and soon aflrr 
.(' • 0 

11nng lorpcdoec. 

. 3. A number of boats rl'porl lw,·­
mg missed underneath and hnYing 
seen the track of huhhlrs aclnalh· 
touching the stem of tho tn,rg!'t . · 

This cn.nnot he in acconlnnc<' \\"if Ii 
the facts. 

1·:1pi1al ,;I Lip,; \\·i t It g1111d un1kr-\\·,J!<'I" 
prnl1•1·t i1 ,n : 

Tlw l'X ]i]n,;i \"l' <'fl'i•d j,; far rrren lt•r 
. 0 ' 

:ib,;o]ufd_,· ii" \\"l'U n,; n•latin·l_,-. F1)r 
<·on,-;f rue-I innal n•:ht1n,-; I hr n tlner­
nhili ly of 11nd<•r-w11ler protection 
incrc•n,-;es ,,·ith lite inC'rt'Htil' of depth. 

Sel'll brondside on, l ight cruisers 
and b11 Ltleshipti may be mistn.kcn for 
one anollwr, hut from ahead you 
<·an disLinguish them by the length 
of the bridge and the heavier appear­
nncc of the battleships. 

Thi' most recent trials contro,ert 
t.hosc pl'(wiou;;ly ca rried ouL hy 1hr 
Torprdo E:qwrirnen b Commit te<' on 

fhi:- point. 
Fril'drid,sorl Torp"d,, \\'ork ,. 

O tlH•nri,;l' fop high :1 pr1•,-,11r,• 
i'PrH1,; i11 t ill' 11,tlnncl' d1;1111l1l'r. T li ,· 
ltnlrn,;l,lli<' ,·,iln· n•111:1i11:-: pri•,,;1•d 
o~tward for toll long nwl ti ll· IPrp1·d11 
('nn,;<•qw·nl l_,. run,; ,11 a }-'.rt•:1 l1·r dq1t lt 
than it wa:-: ,;pl for. 

1f tl1 i,; i,; 1t11I :1lt1•Jll l1·d IP tlll'l'l' 
111:1,· Ill' :Ill l' ITnr of n, 11111t·l1 :,, I 111. 

[:~ fl l 
St•1• .\p1w11 di x ( ·. 

11 1 :-11 I ,111;1ri 11, · 1: 1,,, ii I., 

\\" it It 1i ,•i,,1i1 111' 1·, , . .. r .1 111 . 
l-1 i11:-:.1 i11111\l';-;i:it1·l_, i11. li11,· \\ JIi i 111,· 
1 r:t('k .. r 1i1i1,1>11·- .' .. 11 ,· .111111,t r .. r111 :111, 
("(IJ")'('l'I id1·:1 111' Ltt,·1·.d di-1:11 1.- ,· 

l•:\'(•J I i ll ( 111 • 1•:1 -1• ,.f <1 l•-1• I I ••J­

Iili lio:1rd I IJ ,, t :1r!_'.1·t , l,111 1 l,,•1 ,, 11 1:t \ 

11(' ditri,n•ii,·, ·- .. r .,1, 111, .. 11 :111, .. ,11,1 "' '..'. 

111 Ill 1.·, I l l. 111 It, .',I- I 
Tl!(' ,;l111t- i11 ,111,•- t 11111 111 11 -1 Ii: , I,· 

lwi·ll misses for direction, 1111',·-­

t Ii,· 11 11.1w,1111 ,,; p;1,,..,,,I 11111l,•r11f':1il1 i ii ,· 
tnrtrc•t tl\ri11g In lwi11gl ir,·d :11 l 1111 • ,,,_,. 

r 



A X. DEPTH SETTING OF TORPEDO 

4. NOTES REGARDING DEPTU 

SETTING WHEN ATTACKING Sun­

MERGED SUBllIARINES. 

See l. 

A shot fired at a submarine pro­

ceeding . submerged is a very llll.ccr­
tain quantity. 

On sighting a p eriscope, when 
possible proceed out of sight. 

.AJ3 the other submarine will do 
the same the boats will quickly 
separate. 

Do not under any circumstances 
come to the surface! 

XI. Special Notes. 

1. When attacking, at once note, 
or_ get some ?ne else to note, every­
thing es~ential: type of ship, esti­

mated distance, speed and course of 
enemy, own speed, course and de­
flection, &c. 

On firing, start your stop-watch. 

T?e books of reference for the 
conning-tower include th 

1 
t 

W * th b e a est 
eyer,. c ook of 'Views of Mer-

chant V cssels' and the lat t li . 
h. cs st of 

enemy s ips which arc used f . 
Lrnnsport PUl'poscs P, (th o1 
l tt · ' (.x;c. c two 
a er issued by Lhc Ad • . 1 K mua ty Staff) 

range (under 170 m. [186 yds.]), or 

owing to incorrect depth setting. At 

a suitable rano-e and with correct 

depth setting, the dep th keeping of 

our torpedors can be relied upon. 

Because it is not possible to ascer­

t ain h er course. In on e case of n. 

torpedo being fired at U. 46, the 

torpedo passed ahead of her at a 
track angle of 120°. 

It is possible to mistake one of 

our own boats for an enemy, and 
there is always the risk of the other 
bon.t making a chance hit. 

Otherwise you are at a disadvan­
tn.ge as compared with the submarine 

proceeding submerged, which can get 

her shot in with 1.5 m. [5 ft.] depth 
setting. 

In order to have data for your 

plan of attack and for your subse­
quent report. 

U. 17, U. 52. 

In o~der to check the estimated 
faing range. . 

Every ~hot fired on active service 
should teach you something and add 
to your stock of experience. 

U. 17, U. 52. 

eep a note-book for your o . 
memoranda aicls to m wn By in 1 . 

' emory fa' a nng notes of this kind 
* ' mg you learn something and avoid 

,See footnote on p. 23.-'fr. 
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A XI. SPECIAL ~OTES 

data, enemy masthead heights and 
ships' lengths, &c. 

It is frequently of 11dvant11ge to 

let the Officer of the W 11tch or the 

Navigating Warrnnt Officer take :L 

glance through the periscope. 

2. In prncticc, clearly arranged 
deflection and parallax tables are 

preferable to the di.rector; Captains, 

as far as possible, should draw up 

these tables themselves in whatever 

form they find the most handy. 

Prepare at least 2 tables for the 

different descriptions of torpedoes 

carried, and paste one of these up in 

the conning-tower. 
3. If you do not feel entirely sw·e 

of getting a hi t, break off your at­
tack! 

. 4. In hazy weather use magnifica­

tion in order to be able to see at least 
sornething. . 

In very hazy weather it is prefer­
able to use magnification 1 {· X . 
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bmdening your memory ; and they 
may be very usdul to you when 

att11cking. 
In order to h:we witnesses. 

The director only constitutes a 

ready reckoner with which to prepare 

t 11bles that can be read at a glance. 

By drawiug up tables personally, 

Captains will avoid errors which 

others have made and will obtain a 

fresh and a comprehensive picture of 

the possibilities of firing under. the 
conditions represented by the var10us 

data. 
Otherwise the table will not br at 

hand at the clccisiYe moment. 
ll. 28. 

In order not lo betray the boat's 

presence unnecessarily and thus pre­

vent her carrying out other work, itnd 

in order Lo saYc muni tion~. 
F. '.l-1. 

The argwnen t thaL the shoL \\·a,; 

fu·cd drspit<' th<' smalJ chanr <',; nf a 

I ·t ;ncrel y bt'rn.usr it ,nL!:l tli1• l:i.s t 

u ;ortunity for n.n atfn.rk whid1 lh\' 

op1. e ,,·ou.ld off1'r is il. totally mis­
cn11s 
taken onr. 

> t · ·1·> I e·tcl<'r of :--u l,111:11 i 11 ,•,. 
U. h . 'J.7. . · -, · • . • . 

f [l I\ '\,I j; :t 111•rt,•, ·I <'Xil Il l l'I•• "I 
Tlw raR<' 0 · · · 

this. 1 I I Lil 
l\l ,;('(' l ll<IJ'(' : In any t·it:-:(' ,Yl 

with the nak\'d <'ye. 

MaO'nif-ication li >-. "·ould n·d i 1e<' 

the li<Yht to such an (':>; L(•n L L!1 at ·':ou, 
woukl sec nothing at all . ( onq,.111 

13. 11. 2. 



B. NIGHT ATTACK 

I. Possibilities of Attack. 

1. Night attack b 
awash (haUJ su merged, 

urf 
getaucht)' or on the 

s ace, accordin h 
visibirt . g as t e degree of 

P
ee+~ ify permits, offers good pros­

l<S O success. 

2. Do not atte t . 
on the surface ~p a night attack 
ground (sunset)~th a bright back-

3. In a sea wa . . . 
Lo fire wheu on thy it JS inadvisable 

. o sm·face. 

4. Clear t -1. f ,vi 1ght ff 
avom·able conditi o ers very 

merged, so lon ons for a shot sub­
cno_ugh light t~ a.s there is just 
periscope. sec through th 

Th · 
0 

e mornmg twilight . 
is the best. 

II. Special Notes. 

1. AL night . 

With a favourable background 

(with r eference to clouds and moon), 

_a submarine on the surface could not 

be seen at a distance of 300-400 in. 

[328-437 yds.]. This was the case 

with U. 38, even on a clear night. 

U . H3 . 

Otherwise t he boat will certainly 
be sighted before o-ettincr within 

b b 

ra-pge. 
In bright moonlight and with a 

dark background a submarine on the 

surface approached within 1,000 111 · 

[l ,094 yds.J of an enemy yacht ·with­

out b eing sighted. 

u. 28. 

Just before fi.rin o- the b oat Jllll .)' h<' 
Ll~m fl"l b . 

. v1:1 o · ier course by u. ::;ea. 
It is doubtful whether in cn.sc of 

:cessi\y, the boat would
1 

b e able to 

ve qmckly enough (air bubble). 

U. 48. 

~fhere is then n o chance of the 
penscopcbeingsightcd by the enen1 Y· 

U. 10. 

'l'he look-outs will b e tired after 
ap . 

revious night watch. 

u. 21. 

l1sual rule f . ' d1sregardi 
Lorp l o1 prcs<'rv t' ng tho 0 

Cl o n1at61·icl l a ton of tl1 t . therwise a favourable OJJp or -
rcady r . , 1ttvc ? 0 u11 t f 
th or hring wh ~ torpedoes b I ·y or a safe shot may b e uussed, 

c surface. en proceodinbo- o;1 t ocause it takes too Ion()' to cret the 
2 orped b o 

. · When r . oes ready for firing: 
inth<'twil" o-1 _P occcding s b U 63 II 1b 1tusc inao-u. f u_ merged · • I Submarine Flotilla. 

b 1 1cat1on1½ >< . t . ?n a bright night or in the 
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wilight, the ship 's hull ;vill be b etter 

B II. SPECIAL NOTES 

3. When fu-iug from conning­

tower, in the twilight or at night, 

h:wc all ligh ts out. 
'frice up a flag nbaft the conning­

tower compass so as to screen the 
light from the compass. 

Light up the scale of degrees and 
the zero mark by means of an elec­

tric torch ; have a second one r~ady 
in case of accident. 

4. Only use the illuminated zero 

wire when the target is showino­
bright lights. b 

5. vVhen using navigational lights 
as the point of aim, endeavour Lo 

make out their positions in the 
vessel. 

6. General Note: At night always 

use a director when firing. 
Submarines must procure one for 

themselves. 

7. For a nio-ht shot on the surface 

i t is advisable 
0

to use a director with 

luminous sights (radium). 
An alternative is the pocket di­

rector with white fore and back sight. 

A simple wooden instrument, 
Which can be made on board, is bet-

di
ter than nJl th e elaborate mechanical 

rectors. 

defu10d by this magnifica tion, which 
lets in plenty of light. 

Lights also can be more casil)"• 
made out with magnification l ½ x. 

All night glasses are fitted ,vith 
low magnifica tion in order to let in 
as much light as possible. 

U. 19, l T. 21, U. 63, III Submarine 

Flotilla. 

Ot,hcr>visc yom eye will be daz­
zled. 

Submariue School, II Submarine Flo­

tilla, and F landers Submarine F lotilla . 

Othrrwise the light of the zero 

wire will completely hlind you , and 

you '"ill sec nothing at all. 
A tra,wlcr wit.h lights rxlin­

gujshrd sudd<'n.ly displayrd sitkli~hts 
and a steaming light at the j ,tcksta ff 

to simu.ln.tc tJ.i.c ap1warnnco of :i largti 

steamer. 
u. (". ,. 

You arc mueh s url'r of :n111r,.;Plf 

than withou t. n din•c-lnr. 
The substitutes m<'ntionrd 1mdl\r 

9 nnd 10, and thr usti of th<' j umping 

wire stnnchions and srn·h-likl·. :1r1• 

only suitable ns :1 Inst n•som<'l'. 
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II Suh111:1r in<' Floli lln. 

It o-ives tho h<'sl chnncr of :1rc u­
b 

rate shooting. 
U. B. '!.i . 

--,)~SSI Fl I:-~----
,1\ :11!Jnri1~ C l' , I 



B II. SPECIAL NOTES 

arm vy;tthid·s instrume~t the torpedo 
e . 

The enemy arm pe . ts f . 
for every 2 kn rmi . o settmg 
· • ots. For this p 
1t 1s fitted with hol -1 • urpose 
finger whi h es, t le size of one's 
with y' cfi you cnn feel nnd count 

our ngers. 

The line of sight l 
pointed lath • . ' a onger an<l 
ordinary , isl pamted white with 

ename 
The pivots h I . 

easily. s ou <l not work too 

9. When n. dir 
h d ector wn 

a ' a successful ni h s not to be 
surface hns be g t shot on the 
th en made b .i::..: •• 

e clenched fist ' . h y .uuug over 

tended to its full l ¥1.t the arm ox­
ength. 

10. Another rou h . 
a quarter of the _g' rule is to fire 
of the bow. sh1p s length ahen.d 

This assumes l 
exceeding 300 m c ose ranges not 

crate speed . . (328 yds.] m l 
l . ' ' l. e b , oc -

s :up s length ab . a out 12 lmots 
spe d f out 100 , 

e _o torpedo 38 l m. (328 ft.] 
With tl · <nots. , 

:us meth d 
scope and the o Uso the p . 
· stem en-

s1ght. as your lino of 

_11. If unable to o 

or if you miss c oet your shot in 

a fresh attacL: n<lcavour to m 1- , 
I 1 · ~ on tl lhc 
1au 1110 out f . le surfa l 

"' o1 some dis t co lY 
ancc. 

12. On a ni l . . 
no \\,.;"cl J g 1t With C"lm u, , or w 1 .,. se11 l 
t-ncm Y fo en to Windwa . l ' nnc 
ti ' r a short ntt ic of the 

te st1 rfncc \\·it.I ack Proceed 
tors. 1 Your clo . on 

J :{ ,ctr1c rno-
. In Lht\ lwu· I 

and nt night wh ig1Lon Lhcsurf 
.1'nursp]f not t en suhiner"ccl n.ce, 

( \.f O get in t O 
· , force 

1 Lr.r firino 00 close 
tl 11, enr.ni , c Luru n.wn, · 

, Y s stern!) Y towa.rds 
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Trials with U. 9 in Submarine School. 

A deflection of 12° is thus repre­

sented (between the two sides of the 

fist), correspond.in()' to the average 

spee_<l _of a cargo st~am er (10 knots). 

(This is similar to the rule-of-thU])lb 

~ethod employed for estimation of 

dis ta.nee.) 

Tho torpedo runs 300 m. (328 

yds.] iu 16 seconds· in this time tho 

tn.rget has steamed on 95 m . [104 

Y~s.] n.nd consequently the torpedo 

hits nearly amidsh~ps. 

Destroyer shot. 

• ~'~e short ranoc n.t which the boat 

is Visible and he; hi()'h sp eed render 

a, second attack possible. It is n eces­

s~ry to make a wide detour as other-
Wisc the h , . . 

Th ?at may be h eard. 

hoard. e Diesel engine may easily be 

U. 19. 

In th 
th· e endeavour to make out 

ge:~s e:xactly the submarine always 
Dm too close. 
D a.nger of ram.ming. 

anger of a miss underneath. 

C. SINGLE SHOT. 

I. Direct Stern Shot.* 

'l'he direct stern shot, is t,hr. hcst of 
shots . 

2- In every cnso therefore en­

deavour fully to utilize tho advan­

tages of the stern shot, i . e . place 

yourself right ah ead of tlie enemy. 

C 

3· As long as the enemy is a.t a 
onsider bl d' . a e 1stance proceed ener-

getically · . ' 
near] · ' 1. o. _at high speed and as 

la . Y as possible on a r)er1lendicu-
<1 COUI · 

self ah -so, m order to place yo"ur-

oacl of him. Then turn on to 
an op . 
You f0 81te course to the enemy at 

cop: s ~W~st speed, using the. peris­

seen I n.nugly, so as to rcmam un-
, I\,)) cl l· . ) . 1 

i11 liu '-cepmg 11s masts exncL y 
o. 

It is the simplest form of ntLack, 

providing nn · ensy shot from the 

teclmical standpoint, ns only the 

deflect-ion has to he considered. De­

ln.y in order-trnnsmission nnd paral­

lax due to the distance of the tube 

abnf t the periscope practically cancel 

one another, their effects being in 

opposite directions. · 

This enn.bles the enemy's course 

to be ascertained exactly by taking 

a beming of his masts in line, which 

also gives the position in which ~he 

lateral distance of the subnrnrme 

from the line of the enemy's course 

= o. 
Provided the perisrope is properly 

used, .there is no danger of the sub­

marine getting too nearly on to nn 

opposi to coursr. beforehand. 

u. 27. 

Otherwise Lhn s11hmnri11c mny bo 

compelled to procrr.tl n.t high spretl 

when the <•nemy is no longl'r wry 

clisbmt, and tho nccessn.ry occ11siowil 

showing of the periscope 1rn1y result 

in her being sighLecL 

4-. bo n t t Tl1e :fi11·lll· g rnnire may ensil)· hc-
o ·urn awny too soon. ~ ~ 

come too gron L. . 

5 It . If ou arc Jato in turnmg n.w11,y, 

ene~y 
011

1
:nbetter _to approac

1
h the Y

1 
a.lways send the shot after 

Proceed 
O 

op~~s1te course t 1an to you cru . · c favour-

s n a sm1har course to his. the enemy with acute, L . < 

ee A. VII bl truck anale. 
'rhe m . a e . b~ari.11c proceeds on n 

depend 0 :rnent for turning away If the 
stl the enemy nt short 

s l1pou the speed of closing, parallel course, ". 
* . . t be is mcnnt.- I1. 

Ev1clcnlly the direct shot mth bow u 
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C I. DIRECT STERN SHOT 

an eye and judgement for which 

must be acquired. 
. b .- a- ev-en at 

I·anO'e al tors his cai mo b 

· o ' the su -
modera t e sp eed faster than _ ()'le 

The best procedure after makinO' 
out the en m , . b 

~ Y s course, IS to proceed 

towa
rds him on a course inclined at 

an _angle of 45° to the direction from 

which he is approaching. 

the 
6

· By 
th

e t~e you notice that 

on} rang~ requl.I'es re-adjustment, 

ff y drastic measures will have any 
e ect. 

II. Direct Bow Shot.* 

mos~·fThe direct bow shot is the sh o t 
requently used. 

From th t hni 
is . t . e ec cal standpoint it 

Jus as sunp] h . 
shot. eas t c clirect stern 

2. The attack f .g._: __ 

shot is b , or =111g a bow 

attacks . 
3 

for 
thc moSt clifftcult of all 

A. good bow tt l 
range is I a ac r at close 

a Ways Proof f 
unclerstancliu f . 0 an eye and 

subm.,nn· g 01 the h andJinO' of 
« cs. "' 

3. It is i:m .bl 

hard and fasto:~~ e to lay down 

at tack. cs for the bow 

Pi'inciple · 1\t l 
t h. · on o- dis t 

a 1gh spcr,([ <> nncrs close 

(soo track ano-~1~ the ?orrect course 

remains unch .., c unt,II Lhe hearing 
r ' angc<l. 
Ihcn Procrcl[ aL 

a decrease of "'l), l sucl: speed that 
l ,, <'C< rem 

nnc constan LJ - 1, n1ns 11ossihle 
f tl :} o >se1'\re ti . b . ' 0 

1e enemy ( 1e caru10-
soc A.. V. 5d). " 

4. 'l'here a re 4 1· . . 

bow n ltnck: < ist1nct types of 

marine can turn. The t rack an" 

1 t be obtuse. 
will a ccordinO'ly tell( 0 the 

0 

• J)CllS up 
The su bmarme soon o l ets 

whole leng th of t,h c cncn\ f a~~~o! of 

a view of his s tern (for eStI~ ) nnd 

f 1 carlll a-
S})eecl and change O > 0 u]ato 

· · to r eD' 
also is in a b etter p os1 twn .

1 
b:come 

t,he ranO'c, wJ1ich nlfly cusi Y h 1 .. 
1 

is 

b Jl ·r the Clil 

too grea t or too smn 1 .-aht-

f , Ill t l1c llo 
only put over once 1 0 

ahead posi tion. , ua-e on 
· O' the 1a. o 

Closing or opcnmo 
1 

of less 

a course inclined a t an ang O k · of 
, trac is 

than 30° to the en emy s 
1 

u eraed 

no use in view of the low SU JI 0 

J 

sp eed. 
·v-cn 

as was gt 
For the same r eason t tho 

in the case of the s tern 
1 
_shi° i~ tho 

only correction to be app iec d of 

dcfiection for course a.J1<l spee 

enemy . . =olvod 

l art Ulv 
The clifficul ty or t 10 ' cor-

d . ta.HCC 
lies in es tima ting the 1s 

rectly . depends 

Th.is estimation agam correct 

upon h avii10' an eye for the of th e 
0 • (7 

rate of change of beanno 

target. 

. f peed to 
In order hy alterations O • 5 of }J.is 

regula te the change of b eann~ the 

1 btau1 
s tern and consequent Y O 

19
_328 

b est ran O"e (200-300 m. [Z fnr 

" too '" 
Y<ls.], neither too close nor 

away. 

C II. DlRE0T 130W SHOT 

(a) When the en emy is sighted 

the subm ari.ne is 2l-:3 points 0 11 his 

bow: at once nttnr.k n(, high spcrd. 

The method described in A. VIII. 3 a 

is suitn.ble in this caso(see nlso A. VII, 

cases 1- 4) _ 

If the c-1wn1:,· is sigh trd n I a grcn t 

<listance (]2- 14 mill's) ln- the sub­

m nrine dr tc•c ting smok<' <;r I Im fops 

of his mas ts ov<'r a clea r horizon, 

proceed on the slll'fnc<' fl t your brst 

sp eecl .on a cou I'S (\ fl t right aug lc-s to 

the boflri11g of llrn <•nmny and dive 

only when thn <'nrnny's tops np1war. 

The suhmnrine's lllfl: ts mus t he . 

down a11<l pcriscopps lowered, and 

there should only he n, few mcu on 

the hridgn a nd thr.,-;r. in grr.y elothiug. 

(b) Who.n Lhc c1w1nv is sia-hLed 
I " b I 

t le suhmarine is½ p oint on his bow: 

the submarine waits until the nnglc 

on the how has h rcorno nbout l l 

points, the nxaet mnount v aryiJ10' 

With the spc•c'd of Lhc ene'my, and 
then turns in to attack. Mcanwhilo 

t,hc s teru should be turned towards 

tho c•n cmy (see A. VII) nnd his hon r­

ing should he observed wit h tho corn­

J)nss (also whilst 11nder helm, see 

A. V. 5 c.) . 

By applying the angle on tho bow 

to tho compass bearing, y ou oh tuin 

th e fundam ental bearing, i. c_ tho 

direction from which the enemy is 

appi·oaching . 

Otherwise, should tho euemy be 

proceeding at high speed! it is doubt­

ful if you will get a shot m. 

Iu order to reach the zone of 

nUack nt high sp eed, which is not 

always possible submerged. In ad­

dit,ion , this procedure saves t,ho 

ha ttery . As long as the tops nrc 

n ot in sia-h t the submnrine cnnnot 
b 

• 

be seen. There will be observers m 

t,h c tops . 
u. l!), 

vVlwn the homing differs 15 ° or 

18 ° from the fondarnentfll hea ring 

L11m in to a ( Ln('.k. 

'l'his LY]H\ of how atl,nck i::i the 
1110st 

difficuJ t of all bow attacks 

'l'hc more nearly ahead the 

hoat is , the m ore accura~cly the 

a ngle, on th e b ow can he estimated . 

Turn to attack on the s treng th of the 

h(\aring which Jixcs a certain ins tant, 

and not on the strnng th of es tirn.at,ion 

of (,he nnglc on Lhe h ow at tho rno-

11w11t, which with the increase of this 

angle n a turally b ecom es less oxaet. 
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C II. DIRECT BOW SHOT 

and requires the highest degree of 
scanrnnlike understanding. 

It does not lead to the quickest 
opportunity for firing (see 0. IV, 6 c. 
a and P), but it docs lead to a short­
range shot and a, certain hit. 

90 per cent of hits on nclire ser­
vice and in the Submarine School. 

360° 

Example: Compass bearing =55° 
angle on tho bow= 7° to port. Enemy 
accordingly moves to the left round 
the compass. Fundamental bearing 
= ,55° + 7° = 62°. 

The compass bearing becomes 
smaller in accordance with the rule 
given in A. V. 5 d; accordingly tum 
in when the bearing differs 15° to 18° 
from 62°, i. e. when it cqunls 44° to 
47° (45° is given in the sketch). 

(a) Decision to tum in: 

Corrrct rstinrn tion of dis{nnco 
pfoys nn importnni part in ,kcidin~ 
th!\ monwnt lo tu rn in. 

.\. good guide for t11mi1w in 11t 

111rdi11111 :u1d long dis{nnces" is ,Ill 

n11gln of l!j 0-25° on thn bo,r, ,rhi('h 
eim he· n:acl off 0 11 th<• prriscop1•; nt 
shorter d1stnn('rs an nnglt• of 20°-2;1° 
on the ho\\'; rnn·i11

0
a nccordina {o {II(, 

1 f J 
• ,., 

sprr'. u t 11• t•nrmy. 
_ h om this it foJJu,1·s that, nt 
.J.OOU n1. dis{ai1('1•, ,rith 110 intmdcrl 
/i ring rnuge nf 400 m . • rnd nnrngo 
"']l('('cl "f t lie• c·t1l . ( l l 
· ·' 1man111• s 0 11· sprr1 

1 kiw{sL lllld 1111.u;l" of 11 points on 
IIIC' hn11· ,~ -1 , I . . . · ' ,-!°'" 11 awragr. nmounL 
l11r !!1" '

11!.! th1· 11 11,m,•11( al ,rhi(']1 to 
1111'11 i11 iri1l1 a11 nn•rngl' sp1wd of 

'l'he diagrom given on p. ,}7. 

which is easy to construct, provides 
n basis for choosing the speed with 
different angles on the bow, distances 
fi ring rnng<'s, &c., nnd shows that it 
is not a matter of i1llliffercncc 
whether with the s11 me nngle on the 
how the distnnce is grcnt or small. 

\\'ht'rn the distance is rrrcn,t the 
t, J 

sp<'cd of nttnck must be hicrher ns 
t, J 

the spncc traversed by the torpedo 
hctw~en r.ntcring the wn,Lcr nncl 
n•achm~ the target is a. very small 
proporLion of the whole space tnw­
<'rscd duiing the attack· whereas 
w!1cre the distance is small the limit 
o! tho t1scft1 I fi .- · ' 1 . , · · · 1llng zone may . )e 

(•IIC'III_I· of' I .j !·1 { ( · ' w , I .000 111. 111 2 
l t-nch<'d ·1t t·l1c . . . ' • moment of turmng m 
for n ~hort how nttnck. 

I/J) -"111111 i/,,ri11!J 1101,, . //tack: 
/•:11d1·11r1111r IC1 11 .1 j d 

s • s ow spee 11 s 
I ,,11r 111 ,rn1:,/ , 11,.,,,1 1 . 1 ' C lll'/11" ;1 ICJ\\ ' 
. 11•11·/, l s11 ( ' // 'j / \. ,.,J \ ' ;I • . . , /1 /1( . . ) . 

If n lJ011- a Lt I . I 
J nc , 1s commenccc n t 

a O\rer SJ , I ( . 
.. . • 1. · H cc pnrL1cul arly .in tho 

< .isc o a lon - I' , . . . . 
/·, g < 1sL,mcc attack) 1t 1s 11 L('II 110Ct'SS'I]· ' ' 

shot . , , ', y to IW,or t to an un(J'lccl 
' ns nu furth ·, . l "' l 

i:; possil I < _1 < ccrnnsc of spree 
) 0 nnd sher[ t t· 

lllH tio11 n · ,., 1 rn ors of cs 1-
tay result · 1 · 

gdlu1rr in t ·I l ll t 10 submannc 
0 oo c oso. 
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C II. DIRECT BOW SHOT 

For a few moment.::; , jus t b efore 
Ii.ring, reduce of course to th e lowest 
possible speed. 

A 
.9000 8000 7000 6000 sooo 

· 2000 

L/000 

3 pts. 

'1'1u•ning Circ le Submergecl=400 m. [437 y<ls.] 
Rate o( turning about 4 min. for 90° or 

3 min. i f alread y under helm . 

Mnemonic R u le: 
Lateral Distance for small a.nglcs 

on the bow. 
T!'or every 5 o of the angle on the 

bow 1· t · 1 1 the measured or equ a s n 
est· 1rnated range. 
..., Example: 100 angle on t~etbow = 
.:; >< 50; therefore lateral dis ancc = 
2 >< "I¾- i e 1. the r ange. 

~/th. 1· -i, angles on the bow 1·n arger 
oa01_ 50 onds to ..,...,,11. the r ange. 

u corresp ' " 

-,,, l 300 ,.,n(J'le on the bow = .eJ;a1np e: <• "' . _ 
6x; ~o f . lateral d1stancc-
6 u , there ore 

>< '!\, i . e. ~- the rauge. 
( OUT AN D RUN-
c) RUNNING 

~l~ 
Q I N , 
~ ·. ood deal of time. 

equ1res a g . f bow attack. 
ls the easiest form ? h d f 
"' . . right a ea o -l)l'om a pos1t1on 

4000 3000 2000 1000 

Firing Zone 
300-800 m. 
[328-875 y ds . J 

SUBMERGED SPEED TABLE 

\ 

Slowest I Dead ' · I Ila lf \ %' \ Full I All 
Speed Possible Slow 8 10" _ Speed

1 
Speed . Sp~e~ Out I 

Knots 2 3 4 5 G 7 

i\lins. Distance ru n (metres) 
1 GO 90 120 
2 120 180 2,10 

3 180 270 360 
4 240 360 480 

5 300 450 GOO aml so o n ,1c;cortling tu 

G 360 5,10 720 type of boat 

7 420 630 3,10 

8 480 720 960 

9 540 810 1080 

10 GOO 900 1200 

Sino . }s0 =abou t -h-
Tn.ngent . 

Up to 15°, the critica~ angle _on 
the bow, this ca.n be used m pra<.:t1cc 
withou t appreciable error. 

Sine 30° =½.-

-47 . 
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C II. DIRECT 

the enemy th b 
800 ' e oat im1s ou t about 

BOW SHOT 

at ri:}875 {ds.] by table and watch 

then tu ang es to the enemy's course 
n1s on to a p all 1 ' 

tunis . t ar e course a.ud 

tance 1:.u~t fi~:- Esti_mation of dis­

use of th co1?1bmed with the 

essential. e compass, the latter being 

Turn in before th 
the periscope b . e angle between 

tion for wl . bearing and the clcflec-
b 11c the · 

ecomes equal to or po111tcr is set 

3:11gle by. which smaller than the 

time d"ff yottr course at t i 
I ers from th ' le 

attack. c course of 

_(d) (a) Ana-} d 
action on . . o e bow shot . 

similar co in an 
N. B. Do urses . 

ana- 1 not fora-ct t 
o u n,r adJ. ust o o or<lcl' th ' 

. ment to I c 
)c mac!et 

If you · · · 
havi.n ~olice LhaL · . 
. g cons1dcraJ 1 ' Ill sp1 k of 

1ou. are o-ett· '. ) y reduced sp I 
IS . 6 Illa- Ill I, . CC( 

. unpossibl f., oo clos" . f . ' 
. . c or . '' or J It 

any furth you to rcclt 
er 111 1 IC<' SJ>c , I 

"Ood r .' a{() Up . C( 

~ds 11~1<' , I. <• . wh<'ll .Your inin<l in 
· . · .] d1s Lan1, at 1,500 nt. [ I r,40 
up for nn the latest ' 
J>a1·nlla. angled shot _'. lo lu1·n 

X. \\ I lit Slll a l! 

No half 
measures! 

• (/3) A.i1rrlcd 
lion o n ° sl,e1·n sli . 

( ' o_PJ>risitc cou. ot Ut :Lil fl.<•-
0111/1t1·0 iscs , 

. I 11 • If . 
,t dn laq.!"nt , · :tllite kiu" . 
111 t1 ·1, j ' )t>tl1 h, · ,-., ,l \"' till 

s >n I ',, a n, I , -
, · <in<h-ll Slnl'I 1 L I 
l'lti,- . . . . II >es 

·1 I . Is ll10 1· . r 

E.wmple: If, on tw-ning in, your 

course differs 45° from the course of 

attack, and the angle between the 

deflection pointer and the periscope 

ben.ring is 55°, t he boat will get ~n _· 

to the inLcndecl cour;:;e of a t tack lll 

good t ime . 
The difference of 10° corresponds 

to the change of bearing before the 

shot is actually firc<l. 

'I'I J · oon 
le )oat has turned 111 too s 

(see C. II. 4 /, a), conse(JuCn tly n1 ~
st 

turn up* for an angled shot wit
h 

Srnnll pnrnlhx:. ·· 

Otlwrwise you may run i1~to 

dan~l'l', as the suhrnarine mn,y easily 

ge_t Ill too closC', or you ma)' get n. 

lll!SS U d . 
· n erneath Lim target. . 

L If at 1,500 m. (1,640 yds.] <~
1
~­

ance> you an , runnin<Y dead slow wit_ l 
one · t> · CY 1s 

, mam mo tor rrnd the . henl"l11o · 

not changing at Uw rntc anticipat<'d , 

~n ang1t,c1 shot wi tll snrnll p nrnlln:X: 

1s the b do1>t 
est nwasurn you cnn n. 

(sec C. III . S) . 

The boat has commenced lier boW 

attacl· t ( ) •1n<l 
' oo soo n, as under O' , ' 

con,;0<1 t1 LI ·j· for 
· en y mu:;L turn awn_\· 

nn a 110-) <' I I . ll•1X 
,-. < s 10L w1t.h s m all p;l r;1 ' ·· · 

, 11~ Pd 111,w ·I e a1·11ur:tl,I. I 

\. ""•I .Cf1:111 , 
. '>Ir· 'l'I . <Ill ~- . I 

1, ,T,, . ·. " ' a111r l1•d t • lllt·o it, lends to n•;:;u lL in L HI 

· ·" 11 :i .- . ~ stern ·I rad· n l • ' L r. ) 

bow , 1i l 11 " 1·-.. 0111 , 1. 1 
''"' wltil •t ''. 11~e lie11w a<' uLc(.<;re C. ll .:.> · 

'' wl ·1 ' I 11• I " , 111n " • I 
II , t I II l"l 1i 1 " ",w a t t a('f· . _nn~ a way li:is I >< '<'It 111l'll t ioll<'' 

1,-, up ,,111<1 1,, tl l·d 
• · . . l<' ("Oll ll lt- rpa r t (If I '11· ;)Ilg l 

' '· •· . l11\\'a r<1 , . 
1 I . p t ' a 81 Ill ila 

· '"Vt11·r1 8 . r 1·1>urse - 'I'. 
,Ill /) JI (> . · I. 

0811 C f'Oll .. ' 
l ~P. - rr. 

C III. ANGLED SHOT WITH LARGE AND SMALL PARALLAX 

III. Angled Shot with Large and with Small Parallax. 

. 1. The only angled shot which 

Ill general need be considered is that 

with a setting of 90° (except in the 

case of salvo firing, see D. II). 

( 
We may further confine ourselves 

except ·11 th . 
D. III 1 e case of salvo :finng, 

small · ~) to t l:e angled shot with 

with _Pa_i allax, 1. e. bow 90° setting 

. h SllUlln.r courses s tern 90° settino-
w1.t O I t, 

oppos1.te courses 
Th· . 

is means the use of only such 
angled shots • · 
f as r equire the nllowa.nce 

or para~ax to be m ade aft. 
2- A icl to 1n . d. l 
. . emory reo-ar J.l10" t 1e 

appltcat10n f 1 t, 
0 

If th O nrgc or sm all parallax : 

· e torpedo before turnin<Y o-oes 
m the s 1:_ . t>,, 

ame cw·ect1on as the enemy 

you have small p arallax. , 

· If thc torpedo before turniuo- o-oes 
m the . t>,, 

1 
opposite direction you have 

arge p arallax. ' 

When the posit ion is ch ano-in<Y 
rapidl · ,, o 

Y, you must know which Lube 
you ·u . 

WI have to use m order to 
obt · n.m small p arallax, or in other 
word . l , 
b s, wit 1 which tube the torpedo 

~fore turning will rnn in the same 
du· t· ec ion as tho enemy. 

h -3. When firing a,n angled shot, you 

s. ould face the enemy lookino- in the 
du· t · ' t, 

cc ion of the intended t rack of the 

torpedo (afLer turning). , 

. Supposing th e enemy is approach­

utg from Lhc riO'hL tho movn.ble 

poiuter for settin; tl~c deflccLion on 
b 

68887- 18- {i 
41! 

It is advisable for the submarine 

Captain to make the conditions as 

simple as possible for himself; if 

intermediate steps are used in 

ano-lino-, the conditions become un-
o b 

necessarily complicated and the 

sense of direction suffers. A fur ther 

consideration is that mistakes less 

easily occur when the tube's crew 

arc only practised in adjusting for 

90° or 270°. 
The deflection for large parallax 

is very difficult to estimate, and at 

a good firing ra.nge (about 200 m. 

[219· yds.]) is too large for the field 

of the periscope. 

Small parallax implies a pl?asant 

shot, and tho meaning of allowmg aft 

for it cannot be mistaken . 
The a.id to memory can at once be 

verified by the eye. It saves con­

sideration of whether the courses are 

similar or opposite, which may easily 

o-ivc rise to mistakes, particularly 

~vhen passed on to the Navigating 

Warrant Officer, who ca.nno t hn,vc 

a complete view of the situn,tion. 

This rule is necessary only during 

the first School firing, when the 

nccC'ssary perception and. correct 

sense of direction are lackin~, w1d 

whcro it serves Lo prcvenL mistakes 

which would otherwise froci.ucntly 

occur iu adjusting for defl.cct10n. 

--DECLASSIFIED~ 
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C III. ANGLED SHOT WITH LARGE AND SMALL PARALLAX 

the periscope must be moved to the 

left of the graduation corresponding 

to the intended track of the to11ledo 

(the latter being indicated by the 

fixed pointer.) 
And vice versa. 
Short Rule: 

Enemy from the r ight, pointer to 

the left, and vice versa. 

This 111lc also applies for a direct 

bow or stern shot. 

4. With small parallax, for which 

you ha:7e to aim aft, you can get 

a good idea of the amount of allow­

ance to br made by counting how 

lo!1g the enemy takcl:i to pal:is the zero 
wu·e. 

5. With s mall pn rulhix, if you 

have• gol in loo d ose (<·. g. whl'll in 

the• c·ns(· of loo !'loH· a how nllaC'k 

you ha\·(• llll'll<·d :1w:1y too l:tll• for an 

angl(•d ;.; l ,•rn ,-l 1ol) , you. r· an sli ll fin• 

a s lw t, * \\· itlt antte I.rack angh•. 

E-cample: 
The enemy is 100 m . in length. 

For small parallax aim 120 m. abaft 

his centre: 
Supposing you count 7 between 

hil:i centre and his stern crossinO' the 
. 

b 

wu·e, then you must again count 7 + 
a small addition for the extra 20 m., 

i. c. count 9 in all. 

. . , 

, , 

. . , 
I 

I 
I 

I 

()\\·i 1w Lu Lite. •t· -1· I 
,.., ,w ·10 11 o L 1c a11gl i1w 

gl•a r t,he torpedo Lurns ·11 t·l _bt 
. ' I l lll1 I l 

ll nr H's lhc target. S ee A. V. a. 

0\l'i)lO' t () ti I . d 
. ,.., 

1<' ai go cflection the 
t,,rgd '" sc•rn in a ) l'O. . ' . 

nrn,·li . 1 . I JPCtron which 
. . t<•r ll<•ps its apparPnt size (h 

lta l1111tltP c·as1• of(jQo) 'l ' l ·1·" y 
1 1 , 1 

· w < 1stanco 
" H ra\·<•r,;<•d hy tlw t arO'pt u to 

I iir • lllflllt r•)lt f (' · h p 
• 

0 ll'lll", wlti1·h is •1lso 
"' ' ' 1 ' l I 11 I 11 '; • ' ' 
. . . '" "llll11• p1·0J1•c·tio11 , ,;fpadil y 
11 If I <•n,s,, ,_ _ Ir I . . . . 
. 

1 11 " <·otT<'<:I loll wlti clt 
1 ' ·pr,.,._, ·11 t, t I 11• ., , , • ' 

I ,, ., ,, ·" '" l•••I I I . I • \ ( I agr• lllllOllll(. \\'('('(\ 

... .... i,, ,, l! i l ,ow I 11h1 , Tr 

C III. ANGLED SHOT WITH LARGE AND Si\ULL PARALLAX 

When aiming aft for small paral­

lax (the most favourable form of 

angled shot), the projection in which 

the target is seen is of no practical 

consequence. 
. 7. In the case of an angled shot 

with large parallax at medium dis­

tances, it is advisable to use as 

zero wire the limitin<Y wire on the 
. 

0 

side of the periscope field fur thest 

from the target and to increase the 

deflection by 15° (the distance of the 

centre wire from the limiting wil'C) . 

8. Appreciation of the shot with 

small parallax as single shot: 

It has great tactical advantages 

and is the natural resource in the 

case of a bow attack which has 

failed throu O'h O'et ting in too close. 
0 b 

61 

not applied, you would fire too late 

and thus get a hit aft or miss alto­

gether. 
The allowance aft is small in 

amount and is opposite in direction 

to the deflection for speed, and ac­

cordingly the target will be nearly 

beam on. 
This results in adding 15° to the 

field of view necessary a.nd available 

for the large amount of para.llax, and 

at medium distances it will then .be 

easily possible to get the allowance 

for para.llax within the field. 

(a) The enemy observer, who sees 

the swirl and the initial track of the 

torpedo, at close range always per­

ceives the angled track of the torpedo 

too late; as, in view of the :first bear-

1.nO' beinO' so far aft, he is not pre-
o b 

pared for the new direction. ' 

This is the experience which has 

been obtained again and again in the 

Submarine School with new target · 

ships . 
(b) By allowing the enemy to 

cross the zero wire, you have another 

oppor tunity to correct for speed of 

enemy by aiming ahead or astern. 

(c) If, from the commencement, 

the attack is made with the intention 

of :firinO' an angled shot, it is par-
o . d 

ticularly deliberate, cer tam an 

simple. 
The position througho~t o~ the 

enemy's bow involves no rIBk if the 

periscope is properly used . 
(d) Too close range (unde~· 70 m. 

[77 yds.] need not be c?ns1dered) 

does not result in o. IDlSS uncler­

neo.th, as the torpedo_ will lo.r~ely 

to.kc up its depth <lurmg the trme 

occupied in turning. 
See A. V. 3. 
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C IV. APPROACH FOR FIRING 

IV. Approach to the Quickest Opportunity for Firing. 

1. The submarine mu t cl 
t 

s en eavour Destroyer escorts and t he enemy 

no only to approach d · . . 

u.ffi 
. unseen an z10-za o-o-nw render I t n ecessary as 

s ciently close b t ls · . o oo o · < 

h hit ' u a O to obtam much as possible to shorten t he 

er as soon as possibl . . . 
Th . e. time up to the mo men t of lut tmg, 

e comproIDJse must be · · · · f · 

Whnt · th b · smcc otltc1w1se t he opportu1uty 0 1 

"' is e est and · k 
method of tt· h . qmc eSt attack may he lost for pvcr. 

2 
I ge mg t C shot m. U. 5~. HI ~ubma rinC' Flot illa. 

· nstrumcnts and t bl J · I 'I' · 1· ' b 

0
• th < a cs, w u c 1 oo mnny 1nstnunt'n b c ,s~u r 

b1ve c course for tl . I . 

a l
.,, n t 10 quic ~est shot, the suhmnrinc C'n1)t nin during his 

"' o necessary t· · . on ac 1vc scrvwe. at tack and k ad to error,;. 

3. Disrrgnnlino- tl1r . 
I l o spnc-t' l r·w 

~:·sec ?Yl !ht• torpedo, tit(• ("Olli",;(• 'ro~ 
lC' <tUH· ,est shot i,-; t i . 

woul 11 ,. I .". w <·uur,-;t• \\·lu t"lt 
c t ,t< lo l' ol11,-;1on. 

111 o llll'll t . 

The eour:-;r for Lht> qui<" kcsL shot 

e_n1t be obtn.ined hy s irnplr cnnsidcra­

t1on of tlw posit ion nnd , like the 

who!(, of thr suhmn.ri1w n ttnc k, is 11 

mn.ttt• r of scamanlikc Yision. 

If, wlH'll t lu• lw:t ri1w ha" been 
0 

tnkPn st•\·t• ral Linw,; , it doc's no t 

c·hange, you an' ,-;l<'t'f"ing n, collision 

("Olll"Sl' . 

J n pra<"t ice• t !ti,-; i,; sufl i<"i l•n t. 

Ot l1t•rn·i,-;t•, :1 t lo11g- d j,-;( n,Jl<"<'5 , 

<'!To r ,-; will 1·r1•t •p in \\"lii<"lt t· ,111110! Inter 

lit• 111nd 1• good. 

l n o r d er to n•111:1 ill 11n ,-;n•Jt. 

If tit(• ntt:ll"k i,-; 1lt-t 1•,·.t<'d, tit(' 

(.;l)llr ,-;1• fl)r tl tl' q11 i1-kl',-; t ,-;hu t l><•(' ()i)H'" 

:tll ill usio11. 

Ti ll• 1·111tdit i" n ,-; h,•iiw :i ,-;1•n ·i('l':tl>k 

trnl"k angll' and t l11• ill ,·i,-;il,i] il \. pf t ltc 

:tll :u·k. . 

C IV. APPROACH FOR FIRING 

Then reduce speed and gradually 

turn away as for the ordinary un­

seen stern attack. 
An angled stern shot is likewise 

favourable. 
(b ) Bow shot in the case of au 

angle on the bow of over 15°. 

Firs t steer a t right angles to the 

initial b earing and see if the enemy's 

bearing moves aft. 
Then turn inwards gradually (10° 

at a time) until the bearing docs not 

change (taking bearings also when 

under helm). 
Within a distance of 2,000 m. 

[2,187 yds.] proceed as for the ordi­

n ary bow a t tack at low speed. 

Gradually turn in by the amount 

of the former angle on the bow, 

according to the change of bearing, 

so as to obtain a serviceable track 

angle. 
(c) Bow shot in the case of the 

angle on the b~w being smaller .and 

the distance being great: 
(a) The submarine proceeds at 

high speed on a course di ffering by 

45° from the fundamental bearing of 

the enemy, until tho angle on the 

enemy 's bow becomes 8°-12°, vary­

ing according to his speed. 

Obtain the angle of 8°-12° by 

taking bearings and not by estima­

tion alone. 
Then turn in on to the course of 

attack and observe which way the 

beahng moves. 
If the b earing moves aft, turn in 

towards the enemy 10° at a time 

until the bearing does not change. 

Inside 2,000 m . [2,187 yds.] proceed 

as for the ordinary a ttack. 
(/3 ) Small boats, which arc quick 

on tl;leir helm, m ay proceed towards 

the enemy on a course slightly t o 

one side of his and, at a dis t ance of 

3,500 m . [3,828 yds.] (speed of enemy 

See C. III. 8. 

If the bearing does not change 

you a re already on the collision 

course. If it moves forward you can 

still get a shot in up to a track angle 

of 45° . 
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Whils t endcavom-ing to obtain 

the quickest opportwu ty for firing, 

the submarine must nevertheless 

take care to keep at a reasonable 

lateral distance, in order to have 

room to turn in and t ime to take the 

necessary bearings for obtaining the 

course of attack. 

S mall boa ts with a turning circle 

of 200 m. [219 yds.] and a tm-ning 

period of 3 minutes for 3 quadran ts. 

F or large boa ts with a turning 

circle of 400 m. [437 yds.] and a 

- - Of.CLASSI FIED ~ 

Authority];.{) ./(; S q_/ I 



C IV. APPROACH FOR FIRING 

20 ~ots), they may turn away on to 

their course of attack. 

A very uncertain form of at­
tack!!! 

7- The course for the quickest 

bow shot has great disadvantao-es · 
(a) High speed. 

0 
• 

(b) The obtuse collision 
which is s t<'ered. course 

C'olll·l11sir,11,; The pro d . 
f ce ure given 
_or a normal attack under C II 4 b 
rs better. · · 

8. 1 n thP <"• .,, of tt· . 
. "" er(' l ll <r t 

1•]11,-p O\\'j ll<r j 11 [l,Jl "' . o Ill 00 

I. '"' ' <'ITor " ' th<• ()] an 
o alt.u-k . t 111• o rtlj· . . . 

I 
I <'>iO ll I'('(' 1,-; a 

artg c•d ,-1 <'I'll ,-l1ot. - . • 11 

!). It i.., Jl"""i I I t I 
• _. • > l' .,, l l'l1T1ni11<• th1• 

pc I 11111 a11d clm·,·lion of. ·.,. . . 
pr,·tt,· ,·x:u·th· Ii,· z~ ,...z,Lg < oursc•s 
. 1 · . " l,ik111" IH''LI' ill<r . 
,Lile l' :tll<r1•..; ' f ti ,-. ' ,.,s 

.~ , II' <·111•111 \' , L I 
111111111 •111 .. r Iii, . It ,_. · ,L L 11• 

, .. ,L c I 111g ('0111':-i(' 
'JJ',t 1,a,,, ,·011r . ll· ·I· . 

I 
. , L ,LI ' Oil LI 

g 1•11,·1·,1 ,-o11 J',,• wl . ·I 11• 
obliged t 

111 1 ,,,·,·ry sl1ip is 
O =-- l<·c•1-- <ll i ( . 

li,·a.cl f.,J' '1111r • '.. g,• t i 11g d,1-;"r, 
. ,L,-,-, Ul ll( •d I' ·' t• ' 

at1a, ·k before ti > '" I Iort lor 
al j,. ,1 ., f . . 11• <•11, •1ny ·,; li11al nlL1•r­

' 0 111-...p_ 

turning period of 12 minut0s this pro­

cedure would b e out of tho question. 

Makes it difTicult to take bearings. 

R<'n<lers the attack nry C'asy to 

detect. 
11fakcs tlt•atl rcckonino- <liflin1lt, 

0 

as it is cons t n;n tl y 11 cci•,-;sary Lo r0d u ce 

speed in orJer 1,o l,ak1· bearing,-; . 

This easily h•ad,-; to a11 ol>Lus<' 

Lrnck :uwl(' if Lhl' L<'lldt•nc)· of t lH' 
0 . 

bearing is rcrngnizC'd Luo b lt'. 

In most cases you can accept 

the risk involved in loss of time. 

'l'hc•n• ar<' no oli_j<•ct ion,-; Lo t hi:-: 

:; lioL. 

Owi 11g Lo UH' long d u rntioll of t h< ' 

war 1·,·1·11 111< ' 11 -of-war frt•qt11•11 t ly ✓, ig-

1/.,Lg fro111 force of habit al lix<·d 

111 h•n·al,; of tinH•. 

( ' .\ff t• r plllLLi ng >-<'\'<•m l ta(' k:-, th<' 

. apLalll of a ,;11IH1 1ari 1lf' ,,·a,; a l> lt• to 

" 'LY half a 111i11u t 1· in ,uh·a11<·•· \\· h<"il 

a11 cl in ,,·I . I 1· . I .· . 
111· I I IJ'<'(·l111 11 ( I(' l 'il l'i ll _\ :-

ll(' Xl a lL"raLion of <·11ur:-;!' wou ld (,Lk<' 

p l,u-... 

V. Procedure for Atta k 
c s when the C 

I . t:,, ,,. s/, ,,1_. ompass Installa tion Breaks Down. 

I Ii t I" ' Ii r-t I >I ·1 . I· 
I ' ' I' , 1•1• ll t I 

If ;11'11 t •,. 1 II) - Ii 
I 

I '"' ·111 \ 
- "l' :.! ,1) 1,y, . 

1111 r,·:i"• I . ,. ., ,, , "111• a11 d 
, , ... ,. , 1111 1!1 ' ' "' , 

,111c.: I• ,,1, , 111 , I • " l111 1af,·d 
I t• \\ , . , II 

'..'• I b el()w ' •1 Ti i111 11 •11< •, ,, ( 11 

I 
)1 •1 I "1'·1 I I) 11 

I '11' ... ,H ·1•d I ... , 1:t , . /'1 •-

1 "' llhl 1/ )« ' 

I ' ' I' I I,' . I - I I ..... ,, , I I) 

oll J!f , • " II II ' I 
II 11 , 11 I..., I Cl 

Tit, , 1,1· I . I 
<H·,·, 111'1' 1,-; I I< ' ,;all H' a :-

wh,•11 ,, , · ti 
lllg I<' 1·,>111 p :1:-:,; for till' 1tl -

(:u·k , .. , ,.,, I 11 I . ' 
. · ii 1at l II' ,;1 Jl 1111ar111,• ( a p -

t :I I II I 11 ,, , , . I . I 
p11,,, .,, ,, If'! I, .,. C'\' 1• I 111' I ll' 

" 11 "1 1• 1111 t I I . 11 
. ,.. 11• 11,11 a11 d 11111, f p1 •r,-n11ll ,· 

gl\·,. 11rcl,, . . 1· . I . 
1" Ill' I\ C1f' k 11,., I ill' ill' Iii 

a d egree at a tim e. ,... 

. I 

CV. PROCEDURE FOR ATTACKS 

20° or , in the c. sc t f high s peed of 

enemy (over 17 kn ts), , bo:1 L 15°. 

'When in his m nner the distance 

h s r. me down to 2,C0D m. [2,187 

yds .] turn in townrds the enemy 

until 

Perisco , 6 . .- _ angle on bow 

1
90° - estimated 

pc e.u mg - 2700 t· t-+ cs 101a 

ed angle n bow 

= 70° to 72° or 288° to 290°. Thon 

by reducing spe:)d allow the angle on 

tho bow gradually to increase. 

Turn slowly in , aain ta kin er cnre 

to kl'0p the enemy c ~1st; u tly b;ari ng 

Ly pci iscope. 
90° - }the angle on the bow a t the 

270° + m oment 
. ' 
Ill order to obtain a 90° track angle. 

To guard against obtuse track 

angles, i t is well t.o use the j)eriscope 

bearings l 00° or 260° in place of 90° 

or 2700. 

It would be .lmseamanlike to at­

ternpt a bow attack at close range 

(250 m. U 73 ds.]) wit' .ouL usi ·g the 

compass. 

2 . Stem shot: 
. In the first phtct~ got thej cnemy 

~·,gh t ahe11d or on the periscope bear­

ing 90° or 270°, then turn: ~ E 

l'llu past as when using the compass. 

As soon as you are definitely cle~r 

of the enemy's track, make the pen­

scope bearina 
0 

goo+} 
270 0 _ angle on the bow 

and [Wocecd nt low speed. 
:3 • .1l n glecl sli ot: 
In a ;.;imiln r mnnner keep the 

<'lleiny on Lho periscope bearing 180 ° 
01· :rno0

, applyin~ t,ho angle on the 

li_ow with the appropriate + or -
sign. 
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It is very much easier to give a 

steady when you are taking your 

bearings on deck and have land in 

sigh t . . . 

'!'his proccdtU'e has been actually 

tested and with practice and seaman-, . 
like understanding leads to a service-

able sho t at the intended fi ring range 

of 400-500 m. [437-547 yds.]. 

Owing to the periscope. bei~g 

continually in use, the ~iubmar1~e will 

not remain unseen. Tber~ is no 

means of quickly che~king ~be 

enemy's change of bearrng. Urun­

t,cntionnlly the firing range. may 

easily become Loo short, even if you 

aim at 400- 500 m. [437-547 yds.] . 

U .17 iu Submarine School. 

--OF.CLASSIFIED~ 

A "'hod ty _j;_._]Z_.~j I 



c VI. SPECIAL RE1'11ARKS 
VI - REGARDI I Q TIII~ SI NGLc; SHOT 

. Special Remarks 
I W Regarding the Single Sh ot. 

. · hen firing 
anchor allow f .d at a ship at 

' or t1 e 1 at a ship u d , as w 1en firincr 
n er wav. "' 

2. A ship l <ina· 
attacked at .)d_ o at anchor is hest 

[ 
a istance f 

m. 766 yds.]. 0 about 700 

3· If possible h 
and stern tuh ave hoth how 

<'s rrad,-. . 

. 4. In the cnc•e f 
sin ]· ti ., 0 Yes - J · · 

. \ le towi , <r . • S(' s Ill tm,· 
Cl})] · i,., ' <'sscl fi ' 

e, if thc tow i. rst o 11 prill-
s not es<·ortt•d. 

Othcrwisr .· I 
los· ·1 "111 ,th•t 

s w1 l entail ti. t ,1_ YPs,;1•! wlio,-;e 
J,t ol ti 11' otl1C•r, 

5. Su1> l . 
L . I o,;uw ti . 

n tnck111 cr ti ,.,I l,t 1 >'hor( I,. I 1· 
torn . ,.,,. IC• ><•n t ·t ·1 . i1• on• 

in IJ n1 r·, s ,., \(•,-; t, , 
re I· . . . . 'o ft l I . . , I' H ,t -

C \IJIJl}j<r ·I .. )(' fl} tr • 

off ti ,.,. ,. I<• Will I . ,... lll l l ol l1p1• 

ie nltac:I· '<' l'l).!:!1 t lo I . I 
\. II t'a \ 

The t ide ma_,· run as much us 

5 knots, i. l'. slo\\· :-:JH'l' <I. 

( .. :;' J. 

Tn ordPr t () a pproa('lt as fnr ~s 

poss1blp llllS l'l'n a nd \\· lw11 ltnH \\·:1,· 
111 

lo ·1JC' a l,!<' to lin· :1 :-:('!'ond ,-;li~L If 

11 l'('t'SS:t I'\'. 

fn o;·d<'r 11, lH• prcp:1n ·d for nil.)' 

al1C'rat ion,; of ,·()ttr:-:<· IJ\· t lt1• C'IH'
111Y 

if l1r is zi.~za.~gin.~. · 
1· . :!-.; _ 

. \ da 111a_!.;1•d , · <•:-:,-:<'!. " ·l1ii-l1 i., l,<'ing 

(< >\\'<•d . 1111•11 n l 1>111·1· l wn11111•-' t l1r ,-;uiJ-

111ari11<'·,-: pn·,·. 

/',.; ,11.;,,/,: IL1tl 11•r ck~"'l r11_1· 

,·1•,-,_ i-l . t I I 
.. ,-, 1:111 I :1111;1)..'.<' 11 1:111_1· . 

11 :--1Jl,1 11 :11·i11,· l-' l.,1 il l:1 

l'rcd,:11,ly t l11·ri· :ir,· ,, t lll' r -li<':d 

,;po(:-.. 111'1 \\· l'c' II till' l,11:11 :111, I l1c•f' i:ir­

"<'I . I I I . I 1·i- l, 
•~ . ,I If I 11 ' 1"1' 1:- 1·11 11~1•, ,11,•JII I ;I 

o l' t 111• t I . . I ·1 I 1, ,1J1 
c, ,-,, ,., " :-IJ'lklll'..!: I 1' ' "' 

1111d dP, f ,. . I I 11.\ II I'..'. I 11 • 11 1; I I . 

1· . 1: 1; 

D. DOUBLE SHOTS, SALVOES AND FIRING IN 

FORMATION 

I. Double Shot. 

1. Valuable taraets should be 

uttncked wi th a double shot even at 

short ranges. The tracks of the tor­

pcdors should be arranaed to diverae 

hy a certain percen taa; of the lenath 
f · b b 

0 the target on either side of its 

cen tr0, tho a.mount varying with the 

range. 

Mnemonic Ru le: 

At 800 m. [875 yds.] 80 per cent. 

AL 500 m. [547 yds.] 50 per cent. 

At 300 m. [328 yds.] 30 per cent. 

Not above 90 per cent. 

2. I t is necessary to fire a fan­

s l:apcd salvo by slight use of helm 

Wtthout materially a lter ing the track 

angle (see A. IX. 2 ) . 

The chances of a miss are thereby 

reduced . 
Example: At 800 m . a 38-knot 

torpedo has a 42-seconds run . 

With a target 100 m. in length 

and n salvo with a spread of 80 m ., 

50 per cent. of h its will be obtained, 

even when the speed has been esti­

mated 4.3 knots in error. 

A boat on active service fired 

a bow shot at 700 m . (766 yds.] with 

track angle of 90° at an au.,wiary 

cruiser of 16,000 tons and missed. 

Solely on account of the range be­

coming too great, no second shot 

could be fired. 
In order to be certain not to miss 

on either side of the t arget. 
The shots are fired in quicker 

succession and thus the submarine is 

less likely to be hampered in her 

attack. 
Otherwise the second torpedo 

would follow in the wake of the first, 

and, · should the enemy succeed in 

avoiding one of them, he would auto­

matically escape the other also. 

II. Triple Shot (High-sp,~~g SJ.:lot under 2,000 m. [2,187 yds.]) • 

. l n tho raso of a sinalo boat fitted 
WtLh b 

4 Lorpedo tu bes n tLucking 
mod<'rr1 . I . . 

captta sh1J)S the follow111° 
])ror l ' o 

r t urc hns b0cn found ndvisable: 

'I'hren torprdocs arc fised : the 1s t 
loqwd '> 

1 
· 0 , unm1glccl , at the s tem; the 

-nt tor l pee o, unn.naled at the stern ; 
b I 
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I n order if possiblo, to obtn,in two 

hiLs itnd to ~nsuro the ship sinking. 

Tho spread between the shots of 

tho salvo is half the length of the 

ship. . . . 
With high spocd 1t 1s not possible 

to fire all 3 torpedoes unangled, even 



D II. TRIPLE SHOT. 

the 3rd torpedo angled for 15°, fired 
after the ship at her centre. 

Fire the last shot on the t11r"rt 
0 

crossi11g the side 11irr, wi thout np-
plyi11g paralJax, and aim 11hrnd to 
allow for the more ar11LP trnrk a,wJp 

0 . 

by turning up s harpl_r after the 
ship (dnngcr of the boat breaking 
surface). 

Thr. intrrrnl lwt,1·e<' 11 thr shots 
must bent l<'11st :i s<'cond,-:, in °rd<'r 

that the torpedoe,-: nwy 11 0 1 st ri k1•onr 
nnotlit•r and spring· a lr ak, :llld 111 

I 
. no! ,!Ptnn:J!r• orr <'l' that thr 11 11 1· 11111.1 

th<• o{lirrs on Iii ! I i11g· I Ii<· t:irg<'!. . 
'l'J I , ,1 1• nl th1' tl11rd 

I!' :1(·1 1!1' (r:lf'' : I ll ,- . 
o -- v i, en­

ioq>f'1lo. i. ('. 1J(J o - J .i = , .1 

tire!y f:1rn11rah11'. .·il,oiiL 
'l'l . . 1 ,· (.cf . i. c·. 

J<•11 :1rnl1:1., "''" . I - . '•J.-1 !(':I 1·lll ) -

;1 ill . [Hi ft.) j,-: 1,/ JIii [1 1
' 

·' 1'1 I ll('ill '('. . 1· · 1 I , 
' , . . . <r I\' (' 11 'i J I t 
I Iii' po111 h "I :11111 ,.... ., . · . l, _111 cf .-.. r 111 111. 

., 111 rp1•d11<•., :IIT ,-:11 11[ 1 1 • . 
. r1 .. 1dl:1. 

111 :-- ,ii ,1 11:1ri I H' 

D III. QUADRUPLE SALVO 

3. It therefore cannot be su:ffi­
ci<'nUy omphnsizrcl that in th.is case 
al,,;o you should . trive for the double 
shot at close r ange (250 m. [273 
y tls .J ); or, failing this, if at all pos­
sible, a high-speed triple or quad­
ruple shot ut medium range (up to 
2,000 m. [2,187 yds.1). 

Only when this is hopeless, resort 
to n, long-range shot, and then not 
over 3 ,000 m. [3,280 yds.]. 

The ndjustment of the sp eed of 
the torp.cdo can, if necessary, be 
madl' froni outside the tube. 

Remember to alter the deflec­
tion! 

4 . In the case of squadrons, never 
aim tl1c snh·o at wing ships . 

5. J3y tu ki11g rrtnges and bearings, 
11s(•ertnin course und speed of the 
'.'ll<'l11}' (see A. V. 5 fa and A. VI. 5) . 

G. (;uiclc as Lo speed of enemy 
fnrrnn t ion,.; : 

( 'rnis ing speed of battle squad­
ro11s is usually a t least 15 knots, of 
tr11isc r squi1cl i·ons at least 20 knots .. 

I 11 n('i ,0 11 the s peed will be s till 

Such emphasis is laid on this 
point in order to prevent submarine 
Captains from at once deciding on 
a salvo at long range whenever they 
sight a valuable target or a squadron. 

The high-speed shot has rela­
tively greater chances of hitting than 
a long-range shot, in the proportion 
of 38 (40):27 . 

The quadruple high-speed shot 
therefore, with the proper an;iount of 
spread, r educes the likelihood of the 
e!1e11:y avo~ding the torpedoes on 
~1ghtmg their tracks and appreciably 
mcrenses the chances of hittincr 

b• 

Therefore once again: 

Get close in! 

In order that, should the wh l 
salvo be out for line another· v 

O 0

1 . , · esse 
m the squad.ron m ay l)e hit. 

U. 66. 

You have tu· n l e auc opportunity . 
for this. 

Range-finding is necessary on 
count of the limit of rancre f . h~c­tn . b or w ich 

e torpedo is set to run (wh t1-
over or under 2 000 m ['> 187 e •1..1.ei-

. · ' · =, Yds ]) It 1s by no means s.iffi . · • 
. 1 . . 1c1ent to r~ ! ~n estJ.IDat~o~ by eye, which w· 
d1ff010nt condit10us of li h 1th , crtlll 
prove very deceptive. Onl ay 
determination of rancre c Y Propel' 
leas t one hit out of a :al an ensure at 
tb vo, even..,, · 

e most favourable nat-lll:al .v1th 
at 3,000 m. [3,280 yds.] 1 . 8Ptead 
of th · ' ea.Vlno-e q".-1est10n any errors of a· o out 

In Vlew of constant cl un.. 
submarines, highest sp e: ger fron.1 
slowest ship. of the 

Leader of Submarin es. 

l·i"lwr- . 
,-. - [ 11 t Ii(' f'oll . ' l l'flOT11pbs hm ts for firi.ncr a quaclt l · 

/ . 0WIJ1<r p, •t> b 'llPe1 
~i\·<•n in tlJ~, ~tln1os t dc;a il, rocrel_.y becau~e, ~y most carefully ap l s :ot 1:1.te 
( . Jir " 1n11s l<'neJ, r 1 . lona seu es of expeuments made u·1 th P :Y-1:n.o- tt. 

(I l l(' · ' C 111 fl t:> · e s llb <::> l.l(:) 

59 l:ti.a1•~e 



D III. QUADRUPLE ~.\.LYO 

S~hool, it is possible so far to . 
q adl'uple shot that ·'ti l i educc the natura l cl d 1•1 ·t ,- 11 1' till' l1111~-n111ge 

am · , WJ 1 uck 9 -
ax.nnum rano-e of 

3 000 
' _ ;J P<'r con!. o f Ii i(,- 111:J\· i i!' 11 l,t :1i1H'd ,1t 

8. Spread of c 
1
• m. [:3,280 n l~.J-

under D. I 1 
(Uac ruple shot as · F m 1 I . 

• • 
•• / I I ' I 

The amount of I .<'II"; Ii 
dependent b spread mus t be " .. - I 

on t e ranrr · 1'1 ('n 1 

(If ( :J l) . .::• ·I 1 7 1111 1. 

11 1' :--:ii , .. ;11 ' '"' t :11'_~ l' t == 

angle; a safe ma. '. be and i rn<·k 1:!0 ,,1. 

allowed for th l igm sli<mld IJ<' I t I I 
e atter. 11 I ' ll< 1•1 j H•IJJ I , 11 r i1 1. / ••1.-l "" 

I ~ I ) I . I 1· . 11· , · t il l 
, r 11 . .i 11 , 1 .i 1 11 1 . " . " r, • , ·, · 1, 1 • 

Ill . :! lid ! ,ii 11 1. ;1 / 1:1 /"I 1· , ·111 1"••. 

\ . . I I I . I I I Ir :rl 
· Il l 11 :1'" , ·111" • · 111 11'1 r , . , , 

. . ' - ' 111' 

:- 111 1\\ " /11 1· 1 / 11 · ,.. , , .. ,. \\ .. ,ti, ! ,·;,IJ-•' I 

tr:r,·k,._ 11 f J i ll' 1""!"'''" '. 1,. ,! ,.,·I'"'' 
more I s , I ,k ,·t ,·I , . 

D III. QUADRUPLE S.ALVO 

ll. (a) For both forms of salvo 

the iulc applies, that the torpedoes 

must be fired when the tar O'et crosses 

t!1c wire in the periscope a
6

nd not by. 

tune. 

(b) .-\.n undisturbed aim is ensured 

wlwthrt· t lw shots are nn alcd for 90° 
I:) 

0 r u nnn gkd. 
(c) T he following points apply to 

angl <'d sho ts : 
(er) Two shots must be firrd with 

l ill'ge parnllnx nn <l two wi th small 

As r,•gnnls which tubes should be 

fin •d firs t in nn n.cLion on opposite 

c·ours,•s nw l which on similar courses, 

li t ord,•r l h:tl nll 4 shots m ay be fir ed: 

il will he found lhnl the order of 

firing t it<' tulws ,,·ith opposite cou rses 

'" lhP r,•wr:::r of I hn l udoptetl with 

" 111111:tr c·our,-('s , bu t that tho points 

at whil'h loqw dol'" ,; lwuld ho fired urn 
1 lu• sn.m<' in hot h <' a ,-t'S . 

(Ii) Tiu' point ,- at which llw Lub<'s 

" l111 ul d Ii(• fir(•d . nl]o\\·ing fo r pa rnllax, 
11 1lt,; f ht• d ,·t1· r rni n1·d i>dorelrnn<l in 

a,·,·1 ,r1I · I I t· 
il l l l ' ( ' \\"I I 1 :-, / )( '('( () ('Jl('DlY , 

I r·1,·I· I I 1· ·1 
· , ~ nllg , .. :11t1 ,; p, ·,·d o torpe< o. 

I al,! ,,..; :--IH111 ld /)(' l'OJl,- lrucl<'<l by 

/ll ll'../y n1:1 1l11•111a til':I [ rl1 Pl lt0ds. 

I i t ill 

lil 

and for each of the neighbouring 

tubes by the speed of the boat. 

A series of experiments in the Sub­

marine School. 

If you nttempt to :fire by time, 

a uniform divergence ·of the tracks 

becomes in1possible should the boat 

yaw only a few degrees. The tracks 

may cross each other, and so on. 

Any original enor in estimation 

of speed will influence all the shots 

alike; e. g. if the speed is under­

estimated, the points of impact will 

be too fur apart. 
This moans that tho principle of 

the spread ·will not be att ained. 

The periscope will not in any case 

be detected by the enemy at such 

long range. 

If the firing data are the same, 

the sum of tho amounts of largo and 

small parallax remains constan t . 

L arge parallax increases propor­

t ionately with speed of enemy. 

Small parallax decreases-propor-

t,iouately with speed of enemy. 

Excimple: . 
Lnrgo pamllax = Z00 m. 
Small pnrnlln.x = 90 m. 

Intended points of impact = 180 

m. u.ncl GO m. before centre ; 60 m. 

a,nd 180 m. abafL coutro. 
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D III. QCADRVPLE ~.\ TXO 

Then when firi1 l 
. ' tg, on y lhe (·or-

1 ~<let olrder of fi ring llrl'd lw ('on­

s1 erec . 

. The best nwthod j ,; I< 1 . 
p1cturein • . ' ln \P a 

l b } OU! llolt' -hook . " i \·i11" t li e• 

ulcs and firing point ,; . o; l ocot ·1 l·· 

n, S l e ('t j f ,r- ' " 
OU () 1 <' \"l' I' ',; '"· · - ] J> I 

b I f . . • \ ,l\ ,I ()(',l'l-

oo , or rrady 1i,;1,_ 

I t is n1h·isal,Jp t o lt ·1 . . . 
piclut'c for I· I ' \ 1' n "1111 dar 

ug H-]><'1·d ,dud,:, 

t 

J 

Opposite Courses. 

i 

T u lw J: f ill 111. :il,al't . :.JIi i Ill.!,, r .. r, · 

I 10 111. lid11ri•. 

Tu!,,, 111 : 1 \II 11 1. 114 ,ftor, ·. '. Ill 11 1. 

:ihaft (II) 111. l1i ·1' .. r,·. 

T 11 !11• II : 1:--.1 1 Il l , ;,l,:11'1. :;1 11 1 I ll 

l1..for1 · ·'ti I 1· - Ill. l1 ' tol'l ' . 

T 11!,,, I\' : 1;1 1 1, 1. 1,. .f,,r,·. • ,11 11, . 

;,li;i ft :]II Ill. ;,li;ift. 

• 1 ('/; I if / ( I/ I X ; /1 1 : /1: /' I I I I / / ' • '-

T 111 ... I l l : loll I ll. :,l,:,fl . 

I,, ·f11 r I 111 I · 
I• If I. It ' I I • 1'1 ' . 

T 11 I,,- I : 1,11 111 I,, f .. r, · 

a l,aft (Ill 11 1. 1,, .,-;,r, -: 

T ii!,,, I \': )'-.IJ 1, 1. :ili:,fl 

hd .. r,· · •1i 111 I 1· • - . >t· ( · J f' 

T 11l11 • 11 .· 1·,1 1 Ill .· I,, . f, 'I '( • . 

:ii ' " r, :;q I I I. ;,I 1: 1 f I . 

'H I 11 l 

1 1 11 1 I I 

j f _\'<'11 " " not l11-f11r,·l1:111,I \\ I 
11' 

d I) 11·1 I t I 1 ' . I ,. . . I I 
1 t1f ' 1' 1' 1, !11·111" I 11' 1 11 " . 

:t 111i..,1 ·1 1· · .- I · 
• , , . 111:11 , ·a, il 1· ,. , · , · 11r 11 ,1, 

•·:in1 11 ,t 1 I, .1 I . . I 
I I I t • 1·11J '1't• • · l i ·1 . 

lY 

J 

i 
"1T 

t 
I 

I .. 1 

) I ,I 
I , 

D III. QUADRUPLE SALVO 

(c5) T he intt'n ·ab on t he target 

brtwrt' n thr firing p oints arc not 

r qun,1. TIH' in t t' r Yal lwtwt'cn tlw two 

loq wdot's ·li rsL fowl is n,lways equal 

lo tlH' in trrn1,l lw tw t'<'ll thr t wo las t 

lirrcl , h u L 1-lw in tNn, 1 between t ho 

2'.i d n.ncl :~rd tor pr cl1H's is gen erally 

<·1thc•r h rgPr o r s111 :1,lfr r . 

l nl!-n ·n,I lwLw1•c•11 Lhr firin o- poin Ls 

fo r ti I · " 
· 1<' 10w t.oqw d oes = 111 Lrrntl hc-

(\\·rc•11 t hP li ri11g poin ts for Lill' s t ern 

loq wdo1•,; = (hp i11tl'11d!'d sprcn.d a t 

t l w tnrg<'t,. 

TIH' ord1•r of fir i1w t he' tub<'S l ike-

wisp <l . 1- "'I f 
< p1•11t ,; u pon t I<' amou n t o 

spl'(•ad d Psi rr d , hut , as nwntioned 

:tl1o \· ( • " · · 1 b l . I 
, ",-;1mp (' S!'f} \l l'l ll'l' ('ll,ll C il. l f 

<low11 for it. 

. T h i,; lllllsL IH' l'<'llH' mhcrc•cl if y ou 

w,sl, lo li a \·<' t.hr lir in o- poin ts <.:losrr 

logc•tl t<'r o r fu r t lH•r n, pi:·t. 

There is, n ever theless, still sufficient 

time for t aking careful aim. 

T he foEowing tables afford proof of 

this fact , the explanation of which lies in 

the sum of large and small pa rnllax 

remaining constant . 

Data: 
1. L arge parallax = 200 m . 

Small p aralla,x = 90 m . 

2. Ac tion on op posi te courses. 

3. Vary ing am ounts of spr ead. 

Szn·eacl SO m . 

I. 185 before} 30 
II. 155 before . 

200 

III. 45 abaft } 30 
I V. 75 abaft 

Spreacl 90 m. 

I. 155 befor e } 90 
II. 65 befor e 

20 

I II. ,15 before} 90 
IV. 45 abaft 

Spre(L(l 60 m. 

I. 170 before} 60 
II. 110 before 

110 

III. Centre } 60 
I V. 60 aba ft 

Spread 97 1n. 

I 
I. 151.5 before 

97 III. 55.5 before! 
II. 54.5 before 97 

IV. 41.5 abaft 

W i th 97 m. spread the order of fi ring 

tho tu bes changes. 

Sprcacl 120 m. 
T. 1'10 before } 50 

LJl. DO b efor Cl 
70 

Lr. :.!O before} 50 
f V. 30 abaH 

Spread 145 m. 
I. 127.5 before } 0 

III. 127.5 before 
145 

u. 17.5 ab aft lo 
I V. 17.5 abaft 1 

Spread 150 m. 

III. 135 before} 10 
I. 125 befor e 

IV. 
II. 

140 

15 a,baft} 10 
25 a,ba,f t 

Above 145 111 • the or der of firing the 

tu lH'" agnin changes. 



. D III. QUADRUPLE S_\.LVO 

The rnter vals h t . 
points and e ween thr Jirinrr 
. consequcn tl \' ti . "" 
impact is rns . l . ir pnmb of 

UI C'f most , · l . 
asprC'ad of 14- _· exact y with 
· 0 111 · [ l 08 y l . ] ( 
mg lhr accurac. f . < "· n-:;sum-
f .\ n th< · c·ol' . 1-
or parnllnx ·I . I , <·<· 1011-: 

, . ' '\ l I(· I \' < 
yourself on ti l ·. ,u mu-:t ol,tni11 
"- ) l(' >a,; f,; (If (I c..x;c. 11• spc•c•d . 

12. Ift l1<• ra 11u, ,. 
a11 l · ,..., < :-; 1·c•('d · ., rl c you mtp11 I · "'., . IHI 111 

I 
( . II (' ,. (' I'( I I 

a;; iot. tlu• ()fll . I<' <'"'" (o ri -- k 
to · I _\ Ill Pt liod · • 1 • 

] JW( ()( •,; nt ( I ,, II f I 1'1, ·) 
1(• ('(•llff't • I f I . -

rrnt1•p of ti ' t II' ,1111) . 
l<'w·1t•·j' Ill 

data whi('li ,· 1111 1· ·,'. ,_ IIH•. 11,in<..: t 111• 
1f . 11 ' 11 ' ,. <' ( } 

n<•c·<·ssa1·\·. th, I " II' c·111T<TI. 
atJc o · <" 111b111n1·l · 

·> and fil'(•c l . f • "' :Lll"lc•d 
,L t ( 'I' t I I I ' ,... 

IV. Special R e111ark<· 

1',; IIJI. 

j I 1 h II ,•,·' a, 

:11 1,I 111111 ,1- 1-,1 I ; ',Ill'\ 111 11:11 ,, I . 
I I! I ! • ,, :1 J • 1 J, .. , , r . JI f ' f •f,1' 

,. I I ,, ._ \\ I, I ' _,, ,,, ,,,,,, 
11l11, I I< 1 .,,, . I I r, ,r 

' '". I I I ,II I , , ,1 I I I 1, l1r, 
I I I ' I 11 II • • "I 

I., I I i t \\ 11 I" 
practised .-, - ,,,., 11I 1 , 1, It f ltf I I• I 1111 1, 1 

11 111< •11 ,J, ,J 

1, 1 

11:tl lll':11 , 11r,· :1.! ,.r I;,, 1,,1 

p1·d11(', ·111d I ( •. IIII ,11.,11 II 1·11, 11'• 11 ;1 ' 
llltc·i•rt :LIi t I 1· · , . of. . . ., l" il w 1•r1 ·,·1-,· ,,,,;· 

,11111 I ('lhl l f'•• 1 I I I . I 

1
.. 1/1 I 1, · 1"1 11< ,, ,., - II 

I II ('I'''(' ('( '11 . ' I I I ' ti .- ,,, ,·r:1 '' I,, f ,,,., . r , ·:i ,. -

II. I ; I I.,,,' l . 'LI I ( I I I . 
I
. .- · ' 11 , .... I J ! 1 • , .. . ... - 1 I, ~ 1 I 

" :t. I Ii I ' 

I 
h '"IIIC'I\ 11:1 I 11, , I,;, , •· 

I II Ill"' I I I . . ,· .- . li,L I lll':11i1 r, ·111 :11 11 , \ ' ': 
" ' ' lll;tf'il. II . . . ·1 ' I I I ;t 111 \ I, · 11 " f I I , 1 • 

Jl"l'l11111 I 1 

I 
. " ' II ('I"ll 1111' l, ·11• •1 I, ' ,: I ' 

"' 11 P" · I I -
1 

•11 1< 1 1•· 1, -1,:.'. , 1, ,,r 11,.. ''"',. ,1 
11·t11·1•1•11 1111· 11 1. 

T 11q 11 ·d .. I lt~j"' I' 'I 

I 11 1•,,·11 , ;i I ,I, . 
l illfJ, l ' \Jot'll,i l f I l l• ' ,,f I, I 

D IV. SPECIAL RE~IARKS 

, Two separat,, \\'ords 
Tube I· O . · no- rea d \· 
Tube II · T · · · \\·o- rcnd \. 
Tube III. 'l'I . 
T 

· ir ce- rc•ad \' 
ube I V· l•' · . () U l'- l'(':ld \' 

Tuhc V· F ' · 
T 

. I \'C- l'C'lld \' 

ube Yl· L, ' • , v lX- n •a <ly 

_\'ote: 

On e l forcl. 

Oncfirc. 
'l \rnfirc . 
Thrcefiro. 
Fourfirc . 
Fi\'cfire. 
Six.fire. 

rnple sho.ts and cannot afterwards be 

made good, become impossible if 

suitable vocal d ifferentiation · is 

ndopted. 

(a) \\:h<'ll<'Y<'I' fir ing toq w does: silence in the boat. 

tht' ,
1
~/i ) \ \ lwn firillg ,L s ingk toqw1lo, adhere to the procedure In.id down in 

oqwdo 11 :wual. 

'2 . Tit(' l .' · 1 • , h't. l 11111 '!]1 <' pf o h(:\111111" \'(llll' 

I s on th, , ' . . ,... . . 
on t l ( 111 111 .,· a,; ln r n,; pos,;1hk 

w s•11 11 , . I . 
, ' : I SI((' 1,; ('( l l'J'('(' ( . 

.{ . \\ IH• Jt ·1· · · · Ion in,1g Ill l()n11 :llio11 at 

YdsgJ ranges i,,·(·r Li.Olli) 111. [lfi.-100 

. . . 'li~(• lllag11ifil':l( i u11. 

·L '1'11<• ". . · . 
l 

. I ( '\\ 1,; ll('(': 1,-;1011'tll \' ('X-

11 I',-;,-;( ·d I \ • ' . • 
i1·. . 1.tt :1 111:1-:,-('d t1,rp(•do fir<'. 

Ii( ("lt•d ' I . . 
of\'<•,. ·11 "11p,: 111 q11 :1rl1•r lin1• 

I 111 (r '111 l . I· . ,... ' :l]'jl:il'l ' ill \ ' l'()ll( lllll()II...; 
,t I g<•t, Ill lJ ..; ( . . · . · 

T l. .· 111 ' :1n:1hly prn.!111·1• l11t,;. 
I f,;\' !('\\' j~ ('ITlllll '" IIS. 

In orcll'r to cause the slup to 

copsi¼r. 
u. 9, u. 24. 

As ~-ou will nccomplish nothing 

,,·i thou t, measurement of the r Mge; 

nrnge estimation (only possible with 

n1:1gniftcntion 1½ X ) need not be con­

,;idl'n'd . An exact nim nnd correct 

:-pn•11d of t he salvo at the target arc 

nnl:'· n ! ! ninn hle with si_,.:.fold rungni-

fien ! ion. 
J t cll'prnds upon whether tho 

qunrl<'I' linl' is disposed towards or 

away from :'·ou. · · 
If iL is disp osed towards you, 

a tol']H'do ,,·h ich passes across a ship's 

h()"·,.; will not, strike the next ahead ; 

a11d if the torpedo passes astern of 

,1 ,-hip i l is gone for evrr . 
J f ! hl' quarter liJ10 is disposed 

away fr'om you, a single torpedo 

" ·h il'h 111i,:;;cs nny ship in the line 

,-ltould in throry Jut the next astern 

nr t lw :-hip n('Xt nstern of tlrnt, and 
,;n , 1n do\\·11 I ho line. iVhother i t 

"'·<•Jll\lHlh· h its or not becomes !1 

qtH"·di"" ;,r t lH· rnngo oft.he torpedo 

. ;111.l tl11• li-ngthnf Lhn lino. 

,•tt ( 111 "'<'< 111 1·11111. ,.,,, 11111 th 111(' 111 .,,1 fa1·1111nd1l1•l'h:u1rrsofhitt i.ng,clonol, 

_, ,,,, . I' random drum fire :,~ai 11 , 1 , !tip-' j 11 q 11 :1l'Ll'r lrnr d1s posc•d towards 
' < '11 t 1 · . · 

~-•111 · r .. 11 .. ,, 11 ,:.'. " definite method ,tri,·1• fnr (h1• most srcurr results. 

1,
1 

I <•11 • ·
11 

111..J, ;111il 1
11

,•k -~"•·- 111 1'1 :ki ll ,·nu wi ll 110 !. f:iil Lo IJ!' rewarded 

. II I ' 



E. SINKING OF MERCHANT VESSELS 

I. In 1111n•, tri!' l . I I . 
fn n • . · t 1 ,;u >111:n11u• "·:ir-

:tgmn,;t ,;t•:tl ion w (·on11111•n·1• t Ii . 
g-u11. wl11•n u,-t•d at Ion" 1··11t"<' . ].I , 
• • ,- C r, .... • ) a,•...: 
. ,I ll llllj)O l' (nnt pa rt. . 

::. \ \' 1,,,11 I· 11111 \llltr . I 
t:1 ,·k. ,1·!1,·1'1,,,. I . '"' ., 11rp1•d1t nt -

1 
) I ":I 1· "I" I . I 

I'll< 1• :11·1,111· l 1· . · ,_1· ill" ll 
" 1 n · at sh t ~ · or range! 

( 11 ) :-;1,•:111H•f"-. \I l1i 1·l1 ,· :11111"' I• 

rc•:i i·lt,•d l,y :11 1 :1I 1 :1,·k -, ti, ,, ,,, _, .i 
lll a1· tl1u,; lw r .. ,., ., ·d l <1 -1111, Ill • ,,1 . 

tl int 1111·_1· 111:1 1· 11 11 11 111· -: 11 ,i, ,,. 

safe t111 JH·d" ,j,.,1. 

(1' ) \\"li1·11d,·:ili11 c:· 11itl 1-111:1II _, ,I • 

it i,, impossible ,., ·- 1·11r,· 111:1'1 \ 

w i t It t11 rp,·d11,•,; alone. 
B.,at, f':/IT\·i11 •• -_ 1· n I, 11 1 i' 

d111 •-: 1111 ti · 1 .- I ·1 I 
. ' · I t' 1>t 11· 1· 1: 111, , 1: 1 \ , ! I, 

l,ig l,:1 _!.!,_ i11 t "' ' 11:1c:·, ·. 

(1-i .\ ;-; :1 11·,·111'r·il r1 il1· . ' "'i'' ',I, · 
11 li1"t I,,. n•,._,. 1.,-..,.,., I 1·,·,1. I , 1 \ · ; 1 ll :1 1111 -i , ii 

('(',; ( ,:1_1· ::.111111 1,,11- C:T • •-- ::·,,I , ., 

' l I "II I I 1 • I' · · 1 I · I · . ' ' - 1-p1·1· t1·1 "' 11 ' 111 '.c 11 .:; · 

t·. I~. ::1 :11 111 11 tl 1,·r 1 .. ,:11- , 

:ii I, •w1•,I 111 · 11 
. - .I - t , ·:1111 1·1 - ' " I" · -

1 
:, 

·1 ltn I · I • l:l\' 111 '..,'. JI ii- w,I 1,,,111 ,• :, 

ll ll'!'g ,·d :itt: l<'k - 1,il i,·i, -1111 1 '1 .. -

1'1•1·11_c::11iz1· tl 11 · i· l1:1r:l<'t •· r .. 1 

, . , ..... '-I' 1 .... 

\\' i1l1 ···1 1· 1· I I II I . ( . II I : II I I II I.' I I . 

p1·d11 t· . -ma era:I 111:i, 1 .. 111111 1, 
II 11. 

s,, 1•1· • . I I I 11111- , . l :il'l• •f'-. 

. ,·, • I 1 111 

E . SINKING OF lvIERCHANT VESSELS 

or larcre ·1 b ma, s LC'anwr,;: liu t C'vC'n thrn 
not at rang<'s <•xeee;ling 3,000 m. 
[3,280 yds.]. 

6. I t is n.dvi:-;:ibk to 111:ike con­
stant use of tht• hnlJk of ' \ "in1·,.; of 
Merch 0 , \ . • ,.1i., 1•,;;-;p]:; ', i,;:-;u1•d lff Lhc 
Admirn.lty ~LafT. " 

Reference to the pictures and 

compi.rison of these -ivi th the actual 
n::;scls encountered will improve 

your powers of estimating the angle 

on the bow. 
If the angle on the bow is over-

C'stim atecl, an obtuse track angle 

resul ts. 
The croldcn rule for torpedo firing 

0 

from submarines is: 
Better 75° than 95°. 

(a) A hit near the surface fre­

qH<'ll tly tc::i.rs ope1: the upper de~k, 
thu:; :1.llow1ng the air to escape, which 

,,· ill n',-;nlt in the sb.ip sinking or 

Lurni1w turtle more quickly. 
ca::'(J'o · stcmners which arc well 

b·1.U<'m~d do,rn and which have no 
,.;. 11 L for thr air leading upward, will 

flo:iL 0 11 the· ,1.ir bubbles formed in tho 

hold:-. 
In t,h i,; c:1.sc·, vents for the air must 

IH• produced n.rtificially by m~ans of 

{·,., Look ou t meanwhile for 
<'l 111 I I , 
'"' • I (.111,111 ,· ,-u b111:1.n11rs. . 

(JJ) Th<' decks form the _mat~ 
-;f il l'c11i11cr co1111exions of a slup; if 
·ti ll'\' ,1.r/ik:-;troyed, vesse't~ will often 

hn•;1k in t,,·o or collapse mwards. 
'!'h i:-; depth srtting is also useful 

1
-11 ., Cft··iin stramers (so-called 

•)P'tl. :-,t.i ~ I d d 
; ·~11 ,k ,;tl'~unl'rs) and stca_mers Joa e 

. 
1 11 

. ,diich in SJ)tte of vents 
\1111 ()\II, 1 • • 

I
. ,1 • ·1 ·1 1· i• ithcr will not smk or ,will 
Pl" c I( • · , 1 

( 
_
1
.111. 

,
1
uickl,· because the hoe 

ll tl :-, '- •1 ' • 

I I ll\· the rxplos1on becomes 
I If"(\( \ ll'('( . . . ·1 . . 

I I I
. I 111) bv ,rrain or son10 sun1 at 

) (H ' ,ti( . t, . l 
·lii<'h Lwcom<'S s t icky w 1011 

('il,l'µ:n \\ 

i11i,1•d ,rit,h ,r:1.t,rr. 
l . . :~....: . 
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