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PRELIMINARY REMARKS BY TRANSLATOR

From internal evidence it is c¢lear that this book has heen put together
in a hurry. A number of repetitions and some almost equally obvious gaps
oceur in it,

The most trivial of platitudes will be found sandwiched between theories

and conclusions of extreme interest (this characteristic is frequently dixplayed
mm German Staff work). Rules which appear to speak for themselves

elaborated in much detail, whilst, in other cases, concelusions which ean only

7 vy I L . . H . S % P '-n\\'
be verified by mathematical investigation are baldly summarized i a [«
words.

) . sl iy G
A few misprints and purely verbal errors have been correeted in

translation.

Although numerous references are made (o the experience gagens] 0
active service, i, may safely he assumed that the views pul [orward e
primarily those of the German Submarine School. The writer's awn il
viduality appears very strongly, both in peculiar turns of speech and in the
constant recurrence of certain views, Judging by the latter, one st
[“ront

conclude that he is g former Destroyer officer and a keen torpedoman.
: | lor

(;thel‘ evidence it seems likely that the writer is Licutenant{-Cominane
11.011191-1. . P oyri A P 1 " \ . -1 SO I1e
2T von Forstner, who is in fact a former Torpedo Licutenant wit -
€xperience in Destroyers, v
m the Submarine School
technical subjects,

A e - . . %
This officer is known to be one of the
i . ; . o writer ol

and has the reputation of being an able Wi it

Navar Srary,
INTELLIGENGE Diviy
January 191 8.
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MOST CONFIDENTIAL.

TORPEDO FIRING FROM SUBMARINES

(Compiled in the Submarine School on the Basis of
Practical Experience.)

PREFACE TO FIRST EDITION

Tue following pages contain the teachings of practical experience both
in the Submarine School and on active service, arranged in as convenient
and coneise a form as possible.

A compilation of this nature appeared desirable, as no regular manual of
Imstruction existed, and there was danger that the numerous ingenious
methods which the Captains of instructional boats in the Submarine School
had discovered in the course of their 400 practice attacks might be lost; it
also appeared that the valuable experience gained on active service could
not otherwise be utilized by all concerned.

For convenience of reference the following form has been chosen: on
the left-hand side is placed the actual experience, or observation, or phe-
nomenon; on the right-hand side the reasons for or explanation of it.

This compilation is not intended to be merely a mass of dry thec
theoretical considerations are contained for the most part in the reasons
given on the right-hand side of the page.

The Submarine School shares the opinion of the Submarine Service
alloat, that for submarine attacks practical work is all important; but it
is considered that theoretical understanding must precede the use of the
rule-of-thumb method.

It is also held desirable to draw special attention to the many small
appliances which are supplied to Captains of submarines in the most handy
form, but, as experience shows, [requently are not utilized; it is believed
that the utmost thoroughness and exactitude may often achieve a hit
which would not be obtained by so-called feeling (not identical with seaman-
like vision).

This feeling, which is so important in the case of destroyer attacks
and which is embodied in the grip of the hand on the movable ‘enemy arm’
of the director and the unimpeded view of both eyes in all directions, must,
in the case of submarine attack, where these conditions do not obtain, be
replaced by intelligence, which goes hand in hand with seamanlike vision.

This applies particularly to the correct estimation of the track angle,*
the influence of which on hitting or missing has not hitherto been sufficiently
appreciated.

*  Naturally a compilation of this nature, which is intended to be of use
to every reader, contains some well-worn commonplaces; many submarine
* For definition of track angle, see p. 27.—Tr.
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PREFACE TO FIRST EDITION

Captains will find these statements too obvious altogether, but to render the
book as complete as possible and also for instructional purposes it was
necessary to include them.

. It must be taken for granted that errors will have crept in and that
omissions of all kinds will be found in_ this collection of experiences; a special
request is therefore made to all Captains on active service to pick the book
to pieces and eriticize it, in order that it may be made as practical and useful
a production as possible, both for sea service and for the Submarine School.

SUBMARINE SCIIOOL.
EGKERNF'C:RDE,
August 1916.

PREFACE TO SECOND EDITION

‘The compilation of experiences regarding torpedo firing from sub-
marines has been thoroughly revised in view of the memorable 1st February
1917, on the basis of comprehensive criticism from the Service afloat and
from the .TOTPEdO Inspection, combined with detailed private letters and
conversations with former pupils of the Submarine Sc

A'dd'ltlonal matter was provided by the experiences contained in the
gall; dlapes of boat_s on active service and the experiences obtained in the
I)Ep;ﬁailrlfge??h?l 11353_@1f; thc_a latter, in consequence of the great munbor_ of
number of b lns ruction dumng the past year and the almost (')V(‘«I‘W]l(’.h‘l?lllg
loole hack m?“(‘)t: b‘emg prepared for active service, can now, on 1st February,

er 9,000 attacks carried out during the two years of war.

This revision is :
i I % s Infended at the same ti o give a re o the many
widely differ 1e same time to give a reply to t 2

obviating the necessity for
It appears desirable

‘In many of the eriti

It is not, desirable

ent suggestions and opinions put forward in criticism, thus

Scparate answers.

to refer specially to one point:—

cisms the following appears:

to lay down such and such a principle in so decided

a manner, for ing 8 i isibi |
e &, e ;;1&(1139.11.0(,, the_ madyvisibility of firing torpedoes in a heavy sed
sk tbl Istance; in Practice, Captains would in any case fire n
0 let a target escape them.’

It is ju
st because th;
his : : e

large numper of valuable last statement is so true and, in consequence, &

Purpose, thg . . torpedoes have already been fired away 0 1O

small compil;t?(:lnlgsifmcuq{ml book (if, for Wanﬁy of anything better, this
Ings of thig soft s;ispnp 49 that title) must lay down definite rules.

e re in. the same category with a daringly concewc.d

Sp which leaveg no margin for safety; when it 1is

SUBCQSS u.l ‘tu -S
DT 5
f 1% 1 I) 0]101111(,(}(1 gOOd, !b 111 the e 3 i ;

e for ceed in g . 4
Mer sequence ang e seamanlike manner!

angement of the matter has been adhered

2

PREFACE TO SECOND EDITION

as 1t has been well received by submarine Commanders; alternate pages
re left blank with a view to inducing Captains to make notes and corrections
to the text and to lacilitate the insertion of any manuseript corrections issued
at a later date.

A few new sections have been introdueed, for instance, the method of
attack which gives the quickest opportunity for firing, and the procedure in
case of a breakdown of the gvro-compass installation.

A further addition is provided by the experience obtained in the sinking
of steamers, to which is appended the procedure for the use of gunfire
which has been adopted in the Submarine Sehool with good results for the
training of hoats for active service.

Additional emphasis 12 Taid on the attention required by the torpedo
matériel on active serviee, as in the Submarine School it has been found by
bitter experience that there is a lack of care in this respect.

IFor instance, on one single day 3 boats under training for active service
fired no less than 4 torpedoes which sank. These torpedoes were at once
salved, and in cach case gross errors of adjustment were clearly established
and duly punished.

We have every reason to hold a high opinion of the quality of our
torpedoes; they do their best always, but we must not demand the
impossible from them.

Finally, on the basis of an exhaustive series of experiments, in which the
late la.n'lvnt.‘-‘vd President of the Torpedo Experiments Committee mmander
Holtz:tpi‘vl, enthusiastically placed at the disposal of the Submarine Service
his profound knowledge and wide experience, the question of salvo fire has
received new treatment from the standpoint that firing at a range of over
3,000 metres 80 vds.] is useless and therefore better not attempted.

A torpedo is not a shell and will never become one, as it is confined to
the water.

Though nevertheless the technical requirements for a long-range shot
were further developed, this was done solely with a view to the firing of
large formations making a torpedo mass attack, which may have a decisive
effect; but this does not come into consideration in the case of a single
submarine,

The rule for submarines remains as belore:

EED UNOBSERVED TO A POSITION FROM WHICH A HIGH-SPEED SHOT
CAN BE FIRED AND A HIT CERTAINLY OBTAINED!

It is hoped that this small compilation may serve as a book of reference
for Captains of submarines on active service, and a book of instruction for
Captains qualilying in the Submarine School; and further, that the Watch-.
keeping Officer, who after successful service afloat is likely to receive

- a command without first visiting the Submarine School, may find in it

the necessary material with which to instruct and educaf_&e ?Jimself without
any methodical course of instruction and with only a _lumted 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 compilation will be achieved.
s e f9rmer request is repeated, that the Service afloat will co-operate
n mlprowng the book and supplying its omissions. Any cri 1 is wel-
Vi a.nc‘l will h'elp the cause; the more outspoken it is, the better, whether
communicated in writing or by word of mouth to the compiler.

SUBMARINE SCHOOL.

Kigr,
Ist February, 1917,

First day of Unrestricted
Submarine Warfare.

f
:

A. GENERAL REMARKS ON THE DAY ATTACK.
I. Most Favourable Side for the Attack.

1. Side, with reference to sun and
wind.

(@) When choice is possible, the
sunny side should be chosen, par-
ticularly when the sun is not too
high, and provided the shot can he
fired more or less from the direction
of the glare of the sun.

Conditions of light play a very
important roéle:

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

If forced to fire towards the sun,
use a shade with the periscope.

(b) Side, with regard to wind.

DFCLééSIFIED “"j
Authority C . 0./p S0/ JI

__._._____“\

When firing, vou must have the
sun behind you in order that you
may not he dazzled but may be able
clearly to distinguish  the sharply
outlined target.

As regards under-estimation of
range, under conditions of clear at-
mosphere and high visibility (see
AV, 5]‘()

When liring towards the sun,
estimation of distance 1s particu-
larly diflicult, the enemy appears as
a black silhouette, and it is hard to
estimate speed, as the bow wave and
wash completely vanish in the glit-
tering water.

Conversely, the periscope, if
shown with eaution (1. e. frequently,
but only for a short time and only a
few inches of it), cannot be scen by
any possible means from the target
in water in which the glare of the
sun is reflected; even the track of
bubbles will probably not be seen
until it is too late to avoid the
torpedo.

Under these conditions, the peri-
scope, even with the most advan-
tageous painting (see A. I11. 8), ap-
pears snow-white.

The shades are 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
and even with a high wind.

It is difficult for the observer on




A I MOST FAVOURABLE SIDE FOR ATTACK

board the enemy ship to keep a loolk
out in the teeth of the wind (eyes
watering); with a stiff breeze and
rain he is more inclined to look out
to leeward (at all events in the case
of the average look-out).

Spray is less [)l"l'(,'-i']h[il)l(", as the
boat in proceeding away from the
2-3, forms  target keeps more or less :'1.11-('_':1(1 of
. the seas, whilst when moving to
windward conspicuous spray is pro-
duced even at the slowest speed.

As regards the side with respect
to the wind, the stern shot in the case
of moderate wind, force
an exception.

In this case the Jee side is to he
preferred for a stern shot,

Principle: The periscope must, as
far as possible, move with the sea.

In a strong breeze, however, the

The enemy- will keep a better
weather side is preferablo,

look-out to leeward and will more
readily detect the periscope there

than to windward. ‘ y
2. When attacking o formation, More favourable chances of a hif
the side on which there are no vessels (see D. IV. 4).

disposed towards you. The boat is more secure from

being rammed (see A. V. 2). _
choice of side (for instance, Wh(_\n you
ourse take alook round with the periscope,
enemy ship and ascertain from which dn'vc.'-‘
ast easily perceived by the bridge personnel ui‘
also which wi]] be the most unpleasant for them, whilst
B _the SaIne time offering you the best chances of success and rendering your
estimations anq measurements mogt, reliable.

At the same time, ascertain exactly
bearing of the enemy, ‘

m order to form
expected when firing,

3. To sum up: If you have the
are “Tell ahead), before altering ¢
magine yourself oy board the
tion the attaclk will be le
your enemy, gnq

your course of approach :Lml_ the
an idea as to the conditions to be

II.

Strength of Wind ang Sea,

1. Do not fire in g calm wj
a cg with ¢
Perfectly flgt sea. X

Exception .
the glare of the

A submarine is not lil{(_'.ly.to be
able to approach unseen, a.n(! is gen-
erally discovered whilst making her
attack,

From the direction of
Sun (see A, 1. 1).

Perl'.ecapg 2

Typical view (from above).

T —

A II. WIND AND SEA

Exception: A slow cargo steamer.

G b . S »)_:')
2. Force of wind 3—4 and sea 2-3
) LA v 1n-
present the most favourable co
ditions for attack.

3. If the sea is 5-6, when it 1?1{}11_\;
be just possible to fire, fire at_‘ 1"18
angles to the dircction of the sea.

A shot at a destroyer, wit]ll 1f5t1]n[
[4.9 ft.] depth setting, is out _0‘t "—|1(-:
question. In a case of this sort, «
not attempt an attack. .

A shot at a destroyer, \V.lth f.;’j ;111—
[8.2 ft.] depth setting, umE%l_‘ﬂv
pistol (Hebelpistole) * is possib 7(- »

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

This cannot be sufficiently em-
phasized.

# For particulars of the use of the

At v

‘_-'\‘)
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If a shot is fired, it cannot fsful
to be seen and can be avoided at dis-
tances of 400 m. [437 yds.] and up-

2 UL 10, UL 34, UL 35, UL 19.

An ineredibly bad look-out is kept
on board suely ships.

2 o H ¥ 8 ¥
Submarine Flotilla, Pola.

The sea just washes over th(\: pef'l:
scope if the Iatter 1~ s]u'n\'n_spa?‘mg_ ‘i
and, without masking t-ho subn;lqtnfn:
Captain’s view, makes it (hﬂ;lm "-1(:1_
the enemy to recogmze the per
5‘-“-‘1){{ any considerable distnnc-cj, tihe
DDlthoIm‘ feather cannot b_c (II:E.EJIE—
cuished from smnll_ breaking btlfi‘:::
" The boat is casily kept at the
proper depth for attack. I

This is the most favourable ¢ nui
tion with regard to the sea !’01‘ b!l)t‘].
the boat and the torpedo; 131 other
direetions the torpedo m 3
break surface (propellers rac

U. 24.

(See A. X. 1.)

t is impossible to keep the boat
ab nlproper depth for nt_t-acki sélgc?nig
therefore be dis;,‘overed and

et for gunfire. ‘
z tﬂ;?i? dep?.lpkoepil}g of the _t(])l1-
redoes is most unreliable, especia y
Irl n they are set to run shallow;
Evlet;l type ‘G’ torpedoes fail.

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

i is furnished by
typical example is i
the%as};pof U. 57, two of whose tor

¢Jever-pistol,’ see . 36.—Tr.




A III. USE OF PERISCOPE

III. Use of Periscope.
1. General P-ri«n.c-iple:

Do not deprive yourself of your
view t00 soon or for too long! And
do not on any account dive directly
Jou sight the tops of masts or col-
umns of smoke!

Masts and funnels suffice only to
enable you to estimate your fipsg
approximate course of approach.

It is not untj] you get close in for
your attack (from about 4,000 .
(4,374 yds.] onwards) that you need
Proceed unseen ip accordance with
Par. 2 below, when everything (e-
Pends upon showing very little
beriscope, Proceedin

' g€ at low speed
:}ult% ccﬁoosmg the favourahle side for

: .Witl.l 2 calm seq onq high visi-
b]ilty, 1t ig advisable o establish
8 look-out, (i}, good binoculars) 1,

2 boatswain’y chair rigged on {he
foremost, Ww/T mast, :

2. An unseen attack i

e il Atk (parigoons
used SParngly) jmpliag kccping t%le
Periscope Jow and showing it fre-
I quite short Periods
TIScope only
458 18 almost
% tfttie y:; able to egti-

. course
enemy, it must suffice G e

: for you ¢
the tops of his funnels :mg 11[:1:15(;9.%0

have been

Pedoes jumped right out of the water.
Waste of munitions.

Torpedo Inspection, Torpedo  Experi-
ments Committee, Submarine Inspection.

You cannot form a clear idea of
the enemy’s position and of the con-
siderations which will apply when
firing, until you have seen his hull.

Using  the stereoscopic  range-
finder, the most, highly skilled range-
takers have never yet succoeded in
making out a periscope showing 1.5
to 2 m. [4.9 ft. to 6.6 ft.] above the
surface at a distance of 4,000 m.
[4,374 yds.], provided a suitable
speed  was maintained and the
favourable side for attack chosen.

With bi oculars, it has not been
Possible to distinguish the periscope
even at 2,000 m. [2,187 yds.].

Trequent experiments in  the Sub-
marine School,

Argument in brief:

You cannot, make an attack with
your eyes shut.

This considerably increases the
Tange of vision and thus renders it
Possible to proceed on the surface to
& position ahead of the enemy.

U. 64. (Using this method, sighted and

sank g h]_.rge transport in the Mediter-
ranean,)

With a slightly ruflled surface, the
Periscope, when moving to leeward at
a low speed, is difficult to make out
OT even to keep in view.

If a periscope is properly handled,
then,even if if is sighted and reported
once, it is not likely to be picked up
again soon, enough for the Captain of
the ship to male up his mind to the
lecessary alteration of course, and
the ship should nog escape unless

-

A III. UsE Ol PERISCOPE

Even in a calm sea the periscope
must remain hidden by the ripples on
the surface. ‘

It is absolutely wrong to run for
a certain distance, or to alter course
‘by the wateh with perizeope lm\'vl'('w]“
when within altacking distance ol
the cnemy. ‘

You must not. for any length of
time omit to take a look round.

Remark:

This principle applies to at t':}.c'lis
under action conditions in the Sub-
marine School.

For Captains who are Ill(ll'ml}_’:}.il_\'
sure of themselves, the following
procedure may he suggested: ‘

Shortly before firing and before
the p('r]s(."n]')(' is shown 1n nr:h.-r !n
fire, assuming you are \\'l(\ll Wl“llll(
range, alter course 2 points away
from the enemy:.

Then put your helm over the ap-
posite way, and, as soon as lh‘o hoat
starts to furu, show your periscope,
and fire as the boat’s head passes the
target. —

Remember, however, that thlf
Procedure is largely a matter of
theory and sacrifices considerations
of safety and peace of mind. -

3. When, shortly before firing,
the periscope has been set 01‘7(1(-‘ﬂ(‘c—
tion, let your Navigating W 1.11-1-:1,nt
Officer keep an eye on the periscope
to  prevent it being accidentally
turned.

4. When the periscope is lm\-"ercd
its top should be at least 1 m. [3.3 ft.]
below the surf ace, but not l]lll(:!l more.

Captains will soon acquire t,h(?
habit of judging how much to lower
the periscope.

“DECLASSIFIED '“j
Authority . O L0500/

every look-out is authorized himself
to give the necessary orders.

The attack would be no more
“unseen’ than when (;‘:'I‘I"I'il‘(fl out as
laid down above, and might lf\:ul “t
the destruction of the Hl_l!)lll:l.l'i]']l‘ ])‘.\
ramming, or to the loss of the ()ppr_n—.
{unity for a shot owing to the enemy
alteringe course.

J“(.“l%i::hl‘l has heen the E‘XE'}{_‘I‘i('"IH'(‘ oven
with sea-going boats, \\'17111('11711?.\”(:
carried out firing in t‘h(' bul_).mmmti.
Sehool and have collided with the
tarcet ship.

'I“h:.'- numbers of the boats need not be
mentioned. - ‘

This will obviate the necessity iml'
waiting with periscope 12 '(l,r}a_n‘}(
will shorten the time during w IVI(‘].
ihe attack is visible to the enemy.

e _
Submarine Flotilla, Pola.

I ¢ pPerisco Ne ¢ -lrll \ D(‘t 11
W 11(‘1 1-1]0’ llb(l or O“ er d, tll 1S
Ce ]‘y ng Cerrors n 3 dl' 101 al(
L1S11 CIro 1 t 1¢ ﬂCG 0
s WS =

consequently a miss.

In this way variations of '(}i}p]l;h
34 ) e Set V. (&
and the wash of the sea \11 ot
allowed for, and the necess: .03;
& ] : @

frequent lowering and ralszlnbdth
the periscope can be effected wit.
Jess expenditure _of time. W

: (Skilful juggling with the pe

scope.)




A III. USE OF PERISCOPE

5. When raising and lowering the
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 o depth of 18 m.
[59 ft.] when high speed (full speed or
utmost speed) is necessary to attain
the position for firing,

Before you g0 up to attacking
depth,. ease to slow speed and have all
noise in the hoat, stopped.

_ 8. Painting of periscope:—a dy
dirty grey colour, similar 4 that

}15@(1 for the hull, is recommene -
In any ca,

some sort of grev
green or stripes o squ:r:l bl’IL‘Ilz ?Ot
_ ares  top
of the PeTscope should alse he dull
grey, not black like g]] other hori-
zontal surfaces of submarines,

Silver brong
the water, is suj
ranean but not

€, which merges with
table for the Mediter-
fornorthern latitudes,

9 (¢). Never show
at the same time!

The control-room pe
must be lowere
conning-

two beriscopes

riscope also
ed right below the
tower rivet hegds &

This has been known to fail at
critical moments.

Otherwise, at the critical moment
the glasses may cloud over.

ITT Submarine Flotilla.

The wash of the propellers and
periscope causes the boat, even with
& moderate sea, to be much more
casily detected than one would one-
sell believe, if she is at any less depth
than this.

The periscope, in any case, vi-
brates so much that it would be
impossible to see through it.

U. 19, U, 66, in a flat calm.

In order to prevent the periscope
from being detected when it is raised,
and to enable the sound of propel-
lers to be heard in the boat.

Under all conditions of light, this
colour is the least casily detected.

A shiny coat of paint sparkles
the sun, green Is very conspicuous ol
a dull day, and the same applies {o
stripes and squares.

A periscope, painted black on top,
stands out very sharply from the
water when just above the surface.

This paint takes the colour of the
broaking seas,

U. €. boats in the Mediterranean.

Two periscopes enable the sub-
Marine’s attack and her course to be
casily detected, and facilitate altera-
tion of course to avoid the attack.

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

There is no pogsible object in
showing hoth periscopes.

* 3 4
1. e. Presumably ag fay gq possible. —Ty.,

10

A III. USE OF PERISCOPE

(b) This also applies when pro-
ceeding on  the surface on your
hunting ground.

Consequently the periscope must
not be raised whilst you are diving,
but only when the hoat has reached
her proper (Iu])lh.

IT, in order to increase the height
of eye, one periscope is raized I'c-nr
a time, it must be lowered again
mmmediately after usc.

) Come o the surface with
periscope lowered !

The following is the procedure
recommended for coming to the sur-
face: First whilst submerged (accord-
ing to weather conditions, up to a
depth of 7 m. [23 1., with a con-
siderable length of periscope out ol
the water, have o careful look ropud
both with and without magnification,
then  lower periscope  completely,
come quickly to the surface and open
the conning-tower hateh as soon s
possible to enable the (‘aptain himself
to have a clear look round from the
b lge.

Do mnot start the main engines
until the horizon has been thoroughly
searched,

(@) When on your hunting ground
do not feed the gulls, but hunt them
away. -

You must avoul presenting the

IR

(vpical submarine silhmu-‘th-. which is
recognizable at a great distance.

'i'}w conning-tower, without the

conspicuous  periscopes, s l_lnt‘- SO

striking and may readily be mistaken

for a sail.

Experience shows  that  this is
frequently forgotten.

There is often, particularly in t;ho.
twilight or in hazy weather and ‘.Vll-]l
a swell, something or other in sight
which is not visible in the periscope.

11 Submarine Flotilla.

As the eye takes some time to
accustom itsell to a clear view, :,-"(Iu
may, after blowing your tanks, ents1 y

i s whose atten-
fail to notice vessels whose .1t (‘]
tion would be drawn to the sub
marine on your changing over fro_m.
vour electric motors to your main
engines.

g U. 28.

- 2 ) s "L\r
ichts of gulls may easily betray

Flights of gu y

he submarine.
s 1. 28.

i tack, but are so
Remark: (b), (¢), (@) do not ben}‘ dlrectl}f oIn {Dil (;,h::;&icn ,t.his Section.
Important for it that it appeared advisable to meluc

" DECLASSIFIED

Authority fj{) ) &;S; c)‘/




A III. USE OF PERISCOPE

10. Handling of periscope imme-
diately after firing,

(@) Lower the p iscope and dive
to the greatest possible depth (45 m.
[148 ft.]); this applies particularly
to small hoats with only one peri-
scope.

®) A BETTER, METHOp:

AlsObsiwe the shot and the i)
0 Whether 4 second shot ;o
necessary an Possible. | i
For thig PUrpose, after f;
_thc Periscope ag Sparingly
M every woy- that i?; ;
ll'tt.le of it and, g the boy
rises somewl at, alw
Periscope g little; ¢}
according t You
After obsepy: g the L
counter Illl‘ﬂSllr\(‘,:l‘b e
m?t. till then)
minutes gy,
depth.

ring, show

as Dossible
show very
boat inyar

‘ot S5¢en

submarine 11
more

Advantages: The
this manner renders
seeure from counter measures.

If the English method of tactical
cmployment of submarines ('ull;u-lf-
ing the enemy from both sides) i
adopted, this procedure gives addi-
tional security against a chance hit
on one of our own hoats. _

Disadvantages: («) No authentic
knowledge can he obtained as to the
result of the attack.

() It is impossible to complete
& partial success, as the Captain will
not be inclined to come nearer the
surface when he hears the sounds
of propellers, &ec., in the neighbour-
hood.

herself

(v) Ttis impossible to observe the
depth-ke 'ping and run of the tor-
pedo, which is important in forming
an opinion of the shot for your own
mstruction and in forming an opinion
of the torpedo  matériel and the
manner in  which it has been
handleq.

In this manner you will often al
cast be able to ohserve the position
of the hit, ys endeavour 10
ascertain the result with certainty
and, when Possible, to complete your
success by a further attack.

(@) Guiding R

otter a few vessels destroyed
e many vessels damaged.

(8) The Migher Command muf%t
SOW . with e tainty, when a ship
fLorted merely as hit, whether
she has tq be reckoned with for the
future Or not,

Tits, which have been heard bub
» Consequently possess little

val ? ’ ' . :
. s easily possible to mistake

A III. USE Ol

If "after his nothing further i
heard (no propellers ordepth-charges.
or projectiles striking the water) have
another cautious look round.

I1. (¢) A shot, when proceeding
submerged in an ice-field, offers no
(!(>1-ta’lim-_\.r of success, owing to the
effect of the ice on the periseope.

@) If, though it is freezing.
keen wind prevents ice fm'minglmul
thus renders possible the use ol the
1)(‘1‘15(!()1>(', the 'I'(_'rll'm\'ing procedure has
Proved successiul:

(@) In order to melt the coatmg
of ice over the object glass so as 10
obtain a clear view, dive to a dep th
0f 20 m. [66 ft.]! _
{8) To have a look round, 1(‘t’.tll(i
Periscope hreak surface as rapidly
a8 possible and proceed ynursolf su'
near to the surface (9 m. [29% t.,].ol
less) thag ng spray falls on the object
glass. e
In addition, in order to ‘W.Ul(l
“Ausing spray, proceed with the Wlli(
d keep ghead of the Se"ls;_whut
(-‘Ukillg round the horizon, train the

i i qible past
Periscope as rapidly as possible Pe

the direction of the wind. ‘

(v) If, nevertheless, the objec
glass freczes over, use the 2 Ppe
SCopes alternately.

t-

PERISCOPE

the explosion of a d:-plh-rlln]'{;v. .llJ[:
a projectile striking the \\‘:11(.\1_ 11}1,..111
fhe slll)m:il'i]lﬁ. for the .‘-'t(ill?lll of a 11—.

() 1t 1= important to observe

lepthi-keeping and run of the torpedo
deplit-Re fi

(see Ger))
[T TR § :
11 Submarine Flotilla.

T R

When the periscope is I‘l:usul. it
aives such heavy blows from the
TR wen at the lowest Spl'l‘ll.
s badly shaken,

In addition,

(loating ice
that the glasses are
n endangered. oty
1 vlass soon clouds over, an
.l-lc':n' again until the peri-
won lowered for some con-

and ey
the objee
doe=s not
srope lias ].u
<i(i(‘l':1l>lt' time.

U0 UL o UL 1.

1 very short time the view
na y S

s clear.
qoain becomes clea
el

the risk of the

This render e

1 T sm
Jags freezing over as sH
o h . el rith
Pob}lt is mainly spray (1111.\u1 “t
hich causes freezng; the water
11C Qs eS

s surface runs straight

Jeft on breaking

o jU.B.25 in the Submarine School.

1 1 S vere l iS
iscope W ch 1s lowerec
The 1)01'1;‘(,0 ne Ta

0 s use.
always ready for use W
~ yith practice ¥O
continuous view.
1. 4 in the Subm

an have a

arine School.

M—
LASSIFIED




A III. USE OF PERIS

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

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

The limits vary in different boats
and must be found by experiment.”

13. Do not rely on the supposi-
tion that at a great distance you
cannot under any circumstances be
detected (see A, T1. 23,

This applies with more force to
men-of-war than to merchant vessels,
though the latter in time will keep
a better look-out.

14. The periscope raising wire
must be absolutely in order (spare
raising wire).

15. (a) Periscopes  should e
cleaned and s ghtly 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
be done by daylight.

(b) When on the surface, train the

periscope away fron the sun.
.(c) If t.hore IS o sun, train the

periscope (i. e. the object ol

153) for-
ward when proceeding on the syp-
face.

(@) Clean the object glass fro-
quently with wash leather. Take
care not to scratch the glass with any
particles of grit,

There is

often an opportunity
doing this j it

ust before diving,

It is otherwise impossible to take
bearings of the enemy, and the vibra-
tion Injures the optical properties of
the periscope.

At present a better wateh and
look-out are kept in men-of-war, anil
the training is superior,

An attack may
to the peri
defective.

asily fail owing
SCOPe raising wire he

This is in order to ensure the peri-

Pe working casily without (lie
tightness of the gland being  im-
paired. _

In order not to betr
marine by showing the
periscope.

ay the sub-
full length of
U. 28.

Reflection of the sun’s rays!

Submarine Flotilla, Pola.
In order to

the exhaust f
glass,

prevent any dirtfrom
alling upon the object
U. 28,

In order Chsure a clear view.

p :
The beriscope is the
the object, glass o

U. 28,

n lowered and
asily accessible.

11 Submarine Flotilla.

A IV. SPEED WHEN ATTACKING

16. The periscopes must be ol
such a length that when they are
right down on the lower deck, the
gl:.uuls are still tight.

Remember this when shipping a

fresh periscope.

IV. Speed When Attacking.

The speed ol the submarine is a
vital factor in an ‘unscen’ attack:

1. To close the enemy, first pro-
ceed at high speed until the bearing
does not change.

When actually attacking, endea-
vour to limit vourself to the lowest
speed at, which the boat keeps her
depth well.

In any case in which :-zpm‘fl has
no effect on your approach, e. g.
when steering an opposite course or
a parallel course to the enemy and
not closing him lateral always
proceed at the lowest po e speed!
See C. 11. 4 b 6. &

2. Before using your per
always reduce speed. NPoes, i

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

The best means of meeting this

tantly to take bearings and

urately to ascertain the mean
course and alterations of course of
the enemy, using your watch, and
then to make your attack accord-
ingly. :

Otherwise water will pour in, if
the periscope raising wire should

P4

Carry away.

In order to ensure that the hoat
oets within casy range.

[n this way the periscope will not
readily be detected by the enemy
whilst at high speed there is always
a distinet feather and wale.

The Captain must judge for hin_l-
self whether to endeavour to remain
unsecn, accepting the fact that this
will inercase the possibility of the
enemy altering course.

An y battery power expended un-
necessarily reduce your submerged
radius of n to no purpose.

When submerged, the boat does
not carry her way for any distance.
In order that the boat may read-
ily answer her helm at any moment.
U. 19.

See C. IV. 9.




TABLE GIVING THE SPEED REQUIRED

under various circumstances, in order
yds.] when firing (see C. II. 4 b B).

Entering the t; . ; 4 .
mg the table with the bearing of the submarine from the cnemy. i

oints f 1 cad, ¢
Isjpeed aio‘l;lh}*l?llt.l ahead, anId the speed of the enemy in knots, vou obtain 1he
300 m., (32 ich the 5111)1113_1‘1110 must proceed in order to arrive at a range o
m. (328 yds.) when firing. -—

USRS A L
e =

to approach to a range of 300 m. [3

oy E%gi?ﬁg:grqm Bearing Bl"Rl'iIlf_‘: from IBearing frot
Angle of | ﬁ} : Bomts - Sy Anal. | _Enemy: ) Fnenm

Approach 1€ Bow. of A SHEC L Pointson Angle | pyinrson
=90° > the Jow. ol \i" the Dow.

proach

={()}°

proach
=70°

SPEED OF ENEMY.

1 e t H eTL € 1 5
(o} he angle bei.we N the submar 1me's course 0

approach and the enemy’s coursge

s

~——"HECLASSIFIED
— e rn
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A V. FIRING RANGE

V. Firing Range.

1. The most  favourable  firmg
range 1s 200 to 300 m. [219 to 328
vids.].

It is advisable, in addition, after
firing to turn away in the direction of
the enemy’s stern.

Note on 1:  On active service the
most favourable firing range, in the

Authority C . O

e e e e
e ——

(a) With a target of suflicient
length it 1= impossible to miss.

Range = 285 m. With an error of
(311 vi=] S knots in the
Speed of Torpedo| estimated
= 3% knots, speed, a hit will
Length of target=| in theory still
120 m. [394 ft.]. ] be obtained.
If the submarine approaches un-
scen, the enemy i the 15 seconds
available cannot avoid the torpedo,
cither by alteration of speed or by
putting his helm over,

Compare the Disadvantages of
the Distant Shot, A. V. 4.

(8) Except in the case of an
angled shot with large parallax,
which should in any case be avoided
(see C. 111. 1, U. 3 the submarine
will be inside the enemy’s turning
cirele and consequently cannot be
rammed on the splash of the torpedo
being seen; the splash is always very
noticeable in spite of the arrange-
ments for reducing it.

(v) At a range of 200 m. [219
yds.] the submarine is absolutely
clear of the danger zone produced by
the detonation of the torpedo against
the target.

(3) With a moderate speed of
enemy (up to 18 knots), the sub-
marine is not affected by suction;
the influence of the latter only makes
itself felt with higher speeds.

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. 4

Submarine Depdt.

(¢) When attacking an unfa-

miliar target, a submarine attempt-




A V. FIRING RANGE

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

In the Submarine School, a firing

range of 200 m. [219 yds.] should still
be aimed at.

()

2. When attacking ships in g
formation do not fire at 1 than
500 m. [547 yds.] range, particularly
1f the vessels are disposed towa
you.

On the side on which there aro no
vessels disposed towards you, if this

can be recognized, Proceed as in 1.
above.

3. (a) Do not fire at less than
1'_70 m. [186 yds.] in the case of a
direct bow or stern shot*,

() Whitehead top
not be fired at g 1
250 m. [273 yds.].

4. At longer ranges, the chances

of a hit soon decrease to vanishing
pomt,

pedoes must,
ange of less than

*1. e. eviden tly

a direct shot, with bow

18

ing to close to 200 m. [219 vid=.] i
sily get too close in.

(_;’3)-1\. range of 300 m. will allow
for the influence of suction in th
case of a high speed of enciny.

U. B. 28 in Submarine Scliool

In order to give officers practice
i the most difficult form of attach
(i.e. approaching unscen close cnouslh
and yet not too close). On active
service there are additional ifli-
culties which cannot be reprodueed
in the Submarine Sehool. .

In order not to run the risk ol
being rammed by a ship astern; yvou
must allow 40 seconds for diving (o
a depth of 20 m. [66 f1.]

U. 29, U. 63 0on 1.6.1914.

(See A. 1. 2).

(@) A torpedo will not have time
to take up its depth properly and will
Pass under the ship; in the case of
an angled shot, however, a torpedo
largely talkes up its depth whilst
turning.

B) Do not approach ne
view of a possible ma
in the enemy ship.

The radius of danger from your
own torpedo alone does not exceed
50 m. [55 yds.] with g de
of 3m.[9.8 Tt.].

As they require
distance to get, down

arer in
gazine explosion

& 1run of this
‘to their depth.
Leader of Submarines,

() If the
torpedo has to
small error
unduly
impact,

(B) The effects of {he spr
the g

distance which the
run is tog great, any
s of estimation produce an
large error in the point of

ead of
yroseope and of variations in

or stern tube,—Ty,

Pth setting

A V. FIRING RANGE

(a) A
2,000 m. [2, 147 .\-(]H_|; _~;|)N't| ol tor-
pedo 27 knots.

‘One isolated l(ll‘i_!.',' <hot is an ab-
surdity.

: ver
long - range  =shot  over

(b) A high-speed shot at medium.

range over 1,000 m. [1,094 yds.];

speed of torpedo 38 knots.
An isolated shot hi

limited chance of hitting.

only a

(¢) We thus have the ‘.i'i.(]{".' Ap-
ch as close as you possibly can
A. V. 1) and fire a high-speed

-|>wm! of Inl'lrw]u cach amount to
I per cent. ol the distance, :I_Hi' a‘an}-.
<cquently mercase proportionately
with the range.

(- The track of bhubbles, which
TEETR ‘lw sichted. can he avoided by
al ;?[ll‘l':l|il!il of course. .

In addition. in vessels fitted
with o cood hivdrophone selthe firing
and (he teack of the torpedo f-:m
easily he observed by this apparatus,
even =upposing that the submarine
has not already been detected by the
<ound of hl'l"IH'I'»!M‘“UI‘:-.

Fxperinments in the .f\'ulm'::ril-.- .
with tareet ships fitted with hivdrophones,

The ¢hances of a hit are abso-

Tutely nil!! -
Faample: For a run of 2,700 m.
(2,053 vds.] a 27-knot torpedo re-
quires 200 seconds. . . l
Supposing the speed is estimate
only one knot in error, all the other
data being mathemat
cal ‘i ibili
regard to natural spread o _
the torpedo will miss ahead or astern
by 100 m. [109 yds.].

U. 43, 52. Leader of Submarines.

FEzample: For a run of 1,200 m.

[1,312 yds.] a 38-knot torpedo re-
g :

quires 63 seconds. 2 pbnidh

Sup 1o the speed is estimatec

; = o ats
2 Lknots in crror, the other (L:[h\
being correct as 1n (a) above, -Iu'
tnrpédu will miss ahead or astern by
63 m. [69 yds.|. -

U. B. 21, Leader of Submarines.

TTDECLASSIFIER ™4
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AV,

shot (if possible a double shot (see
D." 1.)). Fire a long-range shot
only when there is no possibility of

the boat: getting closer to the target.

For a long-range shot, only a
quadruple salvo promises success
and then only under 3 ,000 m. [3,

yds.] (see D. TIT. 2)

5. MEASUREMENT OF Drs7anx

(@) Measurement
(range-ﬁnding)
necessary for
but it
mate,

of distance
15 1ot absolutely
& short-range attack,

15 desirable o form an esti-

] (b) At long ranges, for instance
,1(2302 nle. (4,374 yds.], the he:u'ing of
e enemy myysg 1, kept abgol
. : ) utel

unchanged if the submarip wishe).;

ange shot,

to close for o shopt-p

(©) In ordey
ACCUrY o] .
the chango of i tately ¢, obtain
Particula.r]y in e,zlﬁmg of the tnemy
attack, the € case of , bow

Ours y
moment, jg gy, "¢ steereq 4y the
the Periscopa 1,

Bearingg g
stern o

a-ring.

2

FIRING RANGLE

The distance for a '\.1“‘”.1‘4“?:]{-.1.
shot, i. e. 200-300 m. [219-323 2 (e
is obtained in the first place I]'\. it is
change of bearing of the mwrln,? : !
consequently influ(‘n('l".-| i
method of attacl (burning o
or away from the enemy).

ards

.1._1‘;]‘11“_’:[‘

. i e o alidl
Range-finding for a sh ghat for

shot bears no resemblance to
along-range shot.

Only  at moderate ™
(2,000 m. [2,187 yds.]) MY
bearing of the target be “‘H”_“L
move forward a deg 4 2 :T,L-un"-
according to the speed of the of -n.nE.I“

The distance for a Shorfﬂ, %(1:1.—
shot is accordingly obtained b_}‘ (r
manlike vision and untlcl‘smll(]ﬂ}lﬂmr‘

Since at medium ranges thcaiw
Ing alters very little, i. e. by ‘bbon,t.s
degrees only, any yawing of the on
the amount of which 1s Sho“ﬂ? the
by the compass course ﬂt,e_
moment, is of great in-lportﬁn; Wil

If this is not done, the €y° rent
be deceived by the greater appﬂ)m‘t
INcrease in size of the forward I
of the vessel, due to the chans
Perspective,

panges

the
d to
{ime

ngte

e 0

N r may
Mistakes in reading off

casily he made,
be

r A _ agsily
The reason for this may easth

Memorizag as follows:

0

A V.

Jearing alters to the right when
vou are attacking the eneimy's star-
board side (hearing mereases),

Bearing alters to the left when
vou are attacking the enemy’s port
side (bearing decreases).

(¢) When fliring at medium and
lung ‘r'angvs (firing at formations),
measurement of distance is abso-
lutely neeessary.

(f) Procedure for estimating or
measuring distance. ”

(«) Goertz Range Estimator with
periscope magnification 6 X .

On the principle of the sextant
range-finder with stand. It is neces-
sary to know the approximate height
of the target.

- (B) Distance (in nautical miles) of
the target, when the tops of the masts
Just touch the horizon, with high visi-
bility, equals twice the sum of the

Square roots of the two heights of eye
In metres,

9=2({R+ yH)
(v) At short distances, i. e. UHQ?I
1,000 m. [1,094 yds.], you must learn

to estimate the range by eye, con-
Stantly practising yourself in this.

63887—18——3

FIRING RANGIS

The Cnemy ])I'(!l‘l"l‘(]r‘\ to the right
ronnd the compass, whilst vou stand
in the contre of the eard.

The enemy proceeds (o the left
round  the compass, whilst you re-
main in the centre of the card.

An estimation is not l'n;mslibl.e.
The distance must be obtained within
200-300 m. [219-328 vds.] in order
that the torpedoes, whether adjusted
for high speed or long range, may be
certain to reach the target .

Measurement of distance In com-
hination with bearings at sueccessive
intervals, when plotted on squared
paper, gives the course an}d iipeed of
the formation. (See A. VI. 5.)

Supplied to every submarine, l').ut
unjustly regarded by 11un:.1.nclmg
Officers with disfavour. The instru-
ment is very simple t(? use and does
not interfere with the view in anj wz%y.

Tt can also be used independently
of the periscope Wl.lell on the surfln.cclffé
The distance 1n Lnlometre_s_,_ read o
from the curves, musils be divided by 6
when it is used in tms- way. :

This represents a Sllnpl.lﬁ(’,fb’?lon 0
the formula for range of visibility (in
the List of Lights).

Ezample:

Boat submerged =4 m.

(Cruiser’s masthead height = 36 m,

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

By practice you will learn to esitl_
nqteuq range of 300 m. [328 yds.]
lfiltlhin 50 m. [55 yds.] just as you
wit 5

a b ¢ 1 h-
-ould with normal vision [1. e. with
5 ;

out periscope.———'l‘l J

-
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A V. FIRING RANGE

For‘this Purpose it is necessary to
1ISe periscope magnification 13 X
; Never change the magnifi
g a short-range attacl.
djstgl)l ;& 2ood check on the estimated
e :tc&n be obtained by ohsery-
ooy proport_lon of the space be-
Vi e two mdg wires of the 30°
Periscope field (with magnification

13 x) the t 3
broadside on. arget occupies when

cation

target i
1 of the peri-
r&nge_

€I portip

Scope field gt the samg

With magnification 6 > :
of distance is lost.

Z(420 + /00 ) = 28077

[ ) R - ;i[l‘
This is a good method of obta

Ing range at the moment of firing:

Ezample: A target 100 1% iy
lepgth, seen at an angle of 30° U'.G-‘
With the submarine about 3 points i 5
the bow), see A. VIII. 2, would fit
tWice over between the side Wires sl

fHean range of 200 m.
Sin 30° 4.

AB=4 ,B,=2. CD.

: : - of
This estimate is independ@nt’ »

Perspecti\re ent

; (merel asure’
of helght,)_ ely a me

22

W™

A VI. SPEED OF ENEMY

thelength of the portion of the target
between the side wires.

You will obtain a more reliable
seale by using half the periscope lield
(1. ¢. between centre wire and one of
the 2 side wires =157).

The distance 13 then not twiee,
but 4 times the length of the feld be-
tween the wires.

For this procedure, which is also
applicable at long distances, ;
nification ;

Distance =8 times the length of
field between the side
wires. -

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

(£) 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
1s 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 masthead heights, &e.,
Wever® may be consulted or they
mayv be judged by eye.

The two magnifications (14 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 attack, no alteration is made in the

#i. e. the German Naval Pockethook edited by Lieut.-Commander Weyer.—Tr.

— "E)H[-{ |
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A VI. SPEED OF ENEMY

astern for error in your estimation of
speed.
(Use a decided amount, ;
1. e. 30—

40 m. [33 44 yds ]). ’

; 3(.1 Do not base your estimate of
pee solf.sly upon the how waves of
enemy ships or destroyers.

_4. The s
estimated T,
bow wavae.

peed can more easily be
Y the wake than by the

Tanges with th series of

at the same Raﬂﬂ'eﬁnd N
: 1me talq =) er,
When Dlotting 4, &(]jtliltl)i )bearmgs (as

SB‘I“VG
0011]’_'36. 3 &lso tO d

.

deflection, which is based upon the
original estimate of speoed.

Bow waves may be painted on.
and this may be either temporary ¢
confined to particular vessels.

W 12.

It is difficult to simulate a W
by painting or methods of tha sort,
and owing to its length it is more con-
spicuous than the bow wave, which

ke

" with a sharp bow is often surpris-

ingly small.

The periscope, when taking 4 4
ings, is trained mostly towards the
stern of the enemy.

Ses A, V. 5¢.

Lrample:

I. 300° 4,000
I 255° 2,000

ol

I (e]
With- the submarine steeriné 131?
o

at 2 knots, we obtain the cours® 70
Speﬂd of the enemy forn]_g_.tiongl
20 knotg,

Checks can be obtained bY
of repeated bearings and ranges: ns
. The results should be mean®
D nayigational problems.

T. 48.

Hangd ed
nitely. Y, and can be us

n‘leﬂns

indeﬁ’

A VII. ADVANTAGEOUS POSITION FOR SUBMARINES

With this method of obtaminge
the speed and course of the cremy, it
is not necessary to know the heighi
of the target.

6. Captams of <ubmarines are
strongly advised to take with them
large binoculars (magnification about
20 on a stand, combined with a
bearing plate.

[ti= llIL]_‘x' H1 qtl_t-sﬁnn of the differ-
nee betweenr the vertieal angles at
different times,

In order to be able to make out
the nature of the target with cer-
tainty (¢, g whether a steamer is
armed. &eoland also the enemy's
course and speed.

17 3.

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

1. If the submarine is aware of
the direction from which an enemy
is to be expected, she should lie with
her stern in this direction. The
stern position is always a good one.

The rule also applies when pro-
ceeding on the surface (keep under
way on account of enemy sub-
marines), and when attacking vessels
which are zigzagging, and generally
m all cases in which time is of 1m-
Portance (hazy weather, late sight-
Ing of the enemy, &c.).

2. Example: Enemy, proceeding

This rule gives the boat as free
a hand as pos 0, 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
therwise fail to get a shot in.
y firing in the Submarine School.
An instructive example is pro-
vided by the case of U. 66 on 31.5.16:
In an attempt to get inside the
-escort as soon as possible, U. 66 dived
underneath it on an opposite course.
The situation then developed so
rapidly that it was not possible even
to fire an overtaking shot at an acute
track angle.

at 15 knots nes in sight when the

submarine is 3,000-4,000 m. [3,281-4,374 yds.] distant anc 2} points on her
port bow. The correctness of the rule was proved by the four following

instances in the Submarine School.

# For definition of track angle, see p. 27 Ir.

TTHICLASSIFIED
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A
VIL. ADVANTAGEOUS POSITION FOR SUBMARINIES

v Case 1: Submarine is steering ol
right angles to enemy’s coursc. el
heading away (this is 50 per cont.
bad luck). The boat must turh
Eﬂ?out 16 points to starboard anul
will not have time to get a shot in.

Speed of closing:-l.ﬁ knots, 1. ¢
enemy will be abreast submarine in
about 5 minutes.

y Case 2: Submarine is steering al

I‘lght_ angles to enemy’s course, but
heading towards it (this is 50 PCr
cent. good fortune). The boat has
not got to turn and she will get her
shot in, ' -

Speed of closing as in Case 1.

&bezlifmg: Subl]'_l—a,l‘ine ::lS Stcel'iflg
She n;u tﬂtely an OPPOS::ltG course-
time tos turn 90° and will not have
rapi get her shot in owing to the
apid rate of closing.

magllisﬁ;d of closing = 15+3 (sub:
knots. 5 submerged speo(] = 18

See . :
p. ‘)566 €xample of U. 66 on 31.5:10

<9,

'1‘}1(3 ])0,1L 3 T
at really has to turn 0V¢

900; name] o
mely 90° 4 the deflection.

Case 4. .
aPPI'OYf 4: Submarine is steerin®
incl‘es;si;n ately a paralle] course- By
Tate of -11g speed she can reduce the
deal of ‘;_Osmg, thus gaining a g]ogrﬁ‘t
t0 o ¢ 1Ime -‘.1-31(1 .alWayS bei]l(" :l-b]-(\'

t:g- her shot o oy
ee i -
mal.hll)r,,id of closing —15—6 (sub-
knots"b’rl submerged  speed) = 9
900**14} ¢ boat needs only to turnt
16 deflection 2
26 ;

A VIII. TRACK ANGLIE

3. For other veasons also 1t Whil=t the bosat i< divine, the seas

quite correct Lo furn vour =tern to- Lireak heavily seainst the connin
wards the enemy when diving. tower, - B
Thi< attracts aftention even ul
lome  distances. when seen from
ahead. espeetally a= the dive s alwayvs
made at lji}_"ll \]H'wi.
VIIL Tl A [ submarine Flotilla,
gle.
The track anele is the angle hetween o
course which the qu'pml:: e intended to take up.*®
The correct estinttion or determination of this
than the estimation of the enemy = speed.
! The determination of the track angle, or (w2
thing) of the enemy's course, is the foundation of the

e course of the target and the

anele is more important

Lol amounts to the same
whole art of firing

1. Princip
In endeavouring to make the track angle
should be avoided; an acute angle, on the othe
5° than 95°!

a right angle, an obtuse angle
r hand, need not.

_ Speed of torpedo = 38 knots.
Speed of enemy = 15 knots.
Deflection = 21.8°

Track angle = 120°, 90°,
67.7°, 46.8°.

Track angle 120°.
At 300 m. torpedo passes 57 m.

ahead.

At 500 m. torpedo passes 95 1.
ahead.
1,000 m. torpedo passes 190 m.

ahead.
Track angle 90° or 46.8°—a hit.

Track angle 67.7°.
At 300 m. torpedo passes
astern.
At 500 m. torpedo passes 15 m.

9 m.

astern.
At 1,000 1. Inl'|wt|n pil=ses

a=lemm.

S0 an.

Pl error inereases  proportion

ately with the range
W% o S " T e Vi
The oriwinal reads: ~The track angle plely is 1l
course of the i and the submarine’s course
definition of the sense in which the terms el thromhos

Nebo
of il bl The oo

11 thes book I
T

A e e
aoas

—

DLCTASSIEE D



A VIII. TRACK ANGLE

Consequently: If the track angle With enemy speed 15 knl'l_-‘-
is more acute than has been esti- Speed of torpedo 38 knots. b
mated, aim a little further ahead. the figure on p. 27 shows fhand, 5 l;

If the track angle is more obtuse obtuse track angles (cven when | 11;.
than has been estimated, aim a angle on the bow of enemy 1= “:I !
great deal further astern. slightly overestimated), you g¢ )

s ahead, and there is a I':lplll pro
; gressive increase in the :‘1.111(1111&1-‘ o

The following is an old rule of With too acute track :111;:]1-.\.‘ (1(1
thumb in the Destroyer Service: If the other hand, the miss is astem ‘n'tq
the torpedo runs towards the target follows a flat curve, reaching 1( k!'
the track angle s obtuse, so ‘fire highest point at a track ﬂng:le“ a4
later (a lot). Tf the torpedo runs  67.7°, and then declining as fat .Iif
after the target, ‘fire sooner (a2 46.8°, when it is again zcro- de
little)’. further errors of estimation are 111511(\
in the direction of too acute an ql‘lﬁm
they are only of importance ,\ and
the enemy’s speed is very 10Wf ;_seS
the miss is then ahead and nlfﬁrors
progressively as in the case © —lf t00
of estimation in the direction ©
obtuse an angle. .

It is frequently shown 1 P
that one is inclined to Overesqnc
the angle on the bow of e 7111377*"11101@
call the track angle on acute 27°
when it is actually 90°. tern,

A boat attacking from 2%°% )
that is at an acute angle, 18 gt
likely to be detected, becal
best lookout on board a ship 18 8
directed ahead.

Here we have
~ difference hetween destroyer a1

2 et marine attacks. .0 0D
TMination f the traclc anglo (‘]ie;)ﬂéil(ls in the first plﬂt‘; b-

(Which is the quintessence Of thea
¢an best be made from a positio? made
of speed, s A VI. 1), and thus can b? v the

- Magnification ¢ % should be used (z‘ee B
thoculars with magnification 20
i The Yeferen oq above t, _ SIG
clflllltlzﬁi t,h(;‘l "il}laliﬁcn.tiou, t('.):;eg‘eitf?&t‘mn Y E'the angle on t'.hf bﬁlﬁs
Yourselg ¢, hee to thin the aiml i s dlstance.s O \Yﬂ .a‘ go fmagh
will Yiald 5'C Smaller thay it really is, 1. € ke
¢ Pasg _ 120t ahe ; ; . :
¥ ad of ghg enemy when, in point ©

v}

You must force
lapse into ohtyse tr

yourself not to

ractice
ack angles,

timate
to

1tal
fundamet
a f'LlI d sl h-
2. The dete
estimatioy, of }
16 enemvy'y .
merged ol o
in fontrattack 15 estimation
T ast to the estimatiop,
p?ir;(]} well at long distanceg
8e, op ;
e ) O, on thg surfnce,

¢ enemy
he 11

K ONIIE  THACTH SNGLE

‘ ‘ 1 s ~suhmarine
i Fetapree wol 100 ke, This anele =5 ¢ ke sl
Hll])lxtir‘lll“_" tlit at o distancee of 10 MIII. e &
I3 away fro the enemy = tracks S . o3, ‘. | 5
" I‘“(T““I.tl“"k\ I]('IH l i r[ el Tt el g »ui|l!it']m\,\ ol CHeny lllllh
The principle of applying th entinaty e o il 0! VIIOETS
bearing when siehted is derived fron the Rate o T o
ment used in gun control, ‘ ol
' I etiee i orecocnizmg the angle . ( ¥
By svstematic practice i recogn : } il ok
J LR i L. : i AT AR oneh the =tage ol bemyg
heading with reference to his ”“““I,}”'”HH‘.' vou will 1; ]1“”‘r A et
able to determine his course within L opoint t".lvn i : i -”-1 acos, neing
m . ) 1 : coatudy the pretures 3 a11c
e e gt A For this purpose =tud] s <M
]“dg]’].l[“"m”“ S gttt lu timating the courses of ships under \\a_gi
, of thits o dth reference to his initia
i g o ol the enemy with reference to his i
The determination v ie of the enen ; 1
e T pe imation of the angle at which you see the
T ‘-'-"““‘i‘ 1“)] the angle on the bow (Lagen-
) i s roferre 0 as v oangle o g ¢
target. This angle is here referree
o ieht ahead : 3 points on the
F()H‘ a submarine only angles between right d]lﬁdlt,] .%nd 3 }'])I( S G
ok ‘ | ) T} - it will be impossible t C
bow come into question, and in many cases 1}. \u.nh 1
; J 7 : OW ren 3 polints.
the enemy with an angle on the 1_19\\_ of m ,('],1,) 1t s it bewiehonld
The following method of describing different ang :
. o me
therefore be adopted:

q . ‘nemy.
Submarine. EaRIT

exercise yoursell constantly in

4 Submarine right ahead.
£ '

e

L < o e r.
Submarine 20° on port bow

()7 darboar W
-4 Submarine 307 on starboard b

¥
ith suflicient
T SO Cmade with su
The determination of the enemy s cour= [l“:- bie e e b
I : i 3 (8 P 4
itude at from 8.000-10,000 m. [S.749- TR0
. ! ) ) «© J l_ ’ » ) l . ‘ i‘-‘ ‘:’I
Visibility; for this a stercoscopie view
a large height of eye required. ;
0 ing are a fow hi S lor 1t
The following are a few hints A ——
() As rough guides at very long

L eouTee. ol necessary, nor s

AR lie of the enemy
O ZTNE the e ol

soiit low wisibiling, o

e fpolnote on puidy

- —
NPT ASSIEE I

\
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A VIII. TRACK ANGLE

dete_rmine whether
marine:

enemy is heading ‘towards’ or ‘away [ron <ub-
(@) Repeated bearings of the enemy:
iff the starboard side is towards you, the bearing will increa=t
accordin, fe port side is towards you, the bearing will decreasc.
®) Ag to ﬂle_ general rule given under A. V. 5 d. )
smoke (ti(i)mpfanson between direction of wind and direction of enem?
IS 01t s i n wame
time). often enables speed of enemy to be estimated at the sa
(v) A - gy
of ]jg)ht a(ifgllif'réson between the position of the sun and the distributiot
sha
(®) More exqct © on board the enemy vessel.
(@) View ﬁuh%uldes for more accurate determination of the
b 4Crosss enemy vessel when abreast her.

(B) ThWaI-t_ 1 s dpg (_1|‘
the bridge andsglp surfaces, such as the forward and alter SIEl:ilt‘St‘

surfaces, Uperstructure; also the degree of illumination ©
(v) The 1
() Th: ll"le(ia(:;f' s yi?r.ds or of tripod masts.
derricks Ship;v:zilzﬁmgfns of the turrets, bridge, masts, 'funne.lst o
1 o estl
f;osozrfl angle on the bo?-v ge:; erf?liih e. g. Arethusa class, make €s
0 Parison ghq A8 R
ffoilxetbook and thoseuilxil ti)e Made .Wlth the familiar pictures 1111“ Y
{ {el‘chant Vessels’_ 1e bOOk ISS'L]_ed by‘ the Jf&dn'lil'il].tly Stvﬂ.ﬂ’ !

Generq] Rule.

course:

er’'s

In Practice the oy

18 always
S0
Mewh Over-estimafo
)

consequenﬂ
y th ;
larger thap sﬁjﬁifg bi:ngle e

gle on the bow

Q(Sekmarive)
Estimated angle on the bow=0a
Actual angle on the how=p-

t 02

5

The best safeguard agains
Arge angles on the bow and 2
angles g consciously to adoP
Somewh g4, smaller track angle tl

b which would be given by

141l
the

.tion for 80), m addition 10 [;vine

A VIII. TIACK ANGLE
Lol= il fhv_“. dppear (o

off the course for an S0° tracl
1 vl .‘\’»[n!x |6 HTR S T R G

This is not strictly aceurate.
e < Ta . . . ; 5 0 e .\\,.‘- - - iy
18 not sulliciently wrone 1o be o ey L the delleetion, A\“ u i A
ir ‘ . | = ancle smaller than
mportance. cimthy e this an e ~maller tha

4 [HHLS ill‘.
3. Given the course of the enemy. the following methods can be used
to (1et(_11'111jnc the attacking course which gives t
angle.

Le most favourable track

y o - 1sE : TIVE SERVICE.
(@) Tie Mernop Priveiranny UsED ON Acrive

/ it TN , 1rn
Principle: Yirst steer at right angles to the initial bearing, then tu

n by the amount of the angle on the bow. _

For this purpose, bring the enemy on 1}”. periscope o by
and read off your course: shortly before firing, nlto.r course )}.]17
amount as the enemy was open when you commenced your -“:F?(ﬂ\'\ highest

In most cases this angle will be between 15° zm-d 207; SU™as e R
amount, at which you will be able to get your shot in at all

Advantages: (a) This method [
$0on makes it clear whether the sub-
mit_l'ine will get in her attack at all.
It is the quickest method and there-
fore necessary in hazy weather. It
1_3311(15 to make the track angle acute,
1. e. as favourable as possible.

(8) The submarine requires much
less turning room and time to reach
the advantageous parallel course (sce
ALVIIL, C. 1T 4 &) for firing an angled
shot with small parallax (enemy z1g-
Zagging).

(v) It is possible to carry out an
ﬂ_ttack with your compas installa-
tion broken down. See C. V.

Disadvantages: none.

hearing 90° or 270°
the same

= Angle on the how
g="Track an e

o lies between 153 7 el
sz 01 ey o |
i

o L speee
Thus 9t v Hl)

RO ASSEELE




A VIII. TRACK ANGLE

3 ‘ () METHOD OF CALCULATION.
zample: Course steered._ _ _ 240°
Periscope bearing i n

== = S e me s e

Angle on th
i 3 1ok 5° (on port bow, there-

b e A T 25

S ) fore add)
» 1. €. opposite course or fundamental

earing_ _ _ _ _

(Note: The fund
0T amental bearing is the dir
tion from which the enent;y comesg il

EnemY’S course

Track s
ack angle__ __ | o
(10° margin to aver

obtuse track angle)

Subtract______

C
ourse to be steered by submarine

A VIIIL TRACK ANGLE

¢: Il the port side ol theenemy Thi=  complicated  rule  simply
i« to the eraduation of the

s ope G
s open, the angle on the bow aul correspolu
| or periscope training

track angle must be added; if the  compass car
starboard side iz open they must beare, clockawize from 02 1o 360,
subtracted. '

.Thﬁ caleulation is hest made in
writing by the Nuavigating Warrant — duce errors,
Oﬂl(‘-el‘. expert.

Vental arithmetic may casily pro-
oven i the case of an

Advantages: You use no apparatus and vou get a clear idea of your
compass course. A condition of the latter is that you can form a mental
picture of the angles in question; this can I attained by practice.

Disadvantages: 1t is an involved method, which casily leads to mistakes

in caleultion and {o misses, or to not getting in an attack at all.
(¢) Usg oF THE BEARING PLATE FOR SUBMARINES.
s, which is constructed afresh

1. & . . 5
This is the so-called Bierfila apparatu
been produced in the form

during every instructional course and has recently
of a watch. :
Principle: There are 3 disks, made to rotate one inside the other and
graduated in degrees. These disks correspond 1'espect-ively to the periscope,
the compass, and the initial bearing.
It is fitted with pointers, which represent the direction of the periscope
or the enemy vessel and the course at right angles to this.
After setting the instrument for the angle on the bow,
the submarine for a good track angle can be read off at a single glance.
Example: (Applicable even when the boat has already commenced her
ﬂ-tt.ac];.) The Captain, standing at the periscope, orders: ‘Stand by for
estimation of course—Stop.’ ¢90° on starboard how; peri 59
The helmsman reports the red at th moment when
tha ‘Stop’ was given, as with the order
A The Navigating Warrant Officer puts thes
Mmediately reports the enemy’'s COUrse and the course of atltack.
= There is no risk of crrors of calculation.  The (Capiain, Navigating
Warrant Officer and Telmsman must have practice
instrument,
litions of attack.

the course of

scope hearing
compass course stee
‘Stand by for bearing— Stop.

data on the instrument and

i working together.
Advantages: The simplicity of the which excludes the
Possibility of mistakes. A good view of the con

like any other eady rechonoer, pas

1 Disadvantage: This instrument,
cad to the habit of not thinking at all.

(d) Use or Grora's Bearing Cardt Loxrolt (EEPPLEET BFEIERS 1

ko HIILl rolaling one Ill'-lw|\ thie

Principle: Three disks, eraduated i degre
Utl.ler (as under (¢)). The Snitinlhearing” disk ¢
Phls, a revolving ‘cnemy arm. The latter, mits turm

approach bar, There is a “course Bar! Lar eneliy = ol
approach rigidly attached to the “enemy arm

nrres heariny b atd, on
callhe= il -h-"ll.;ﬂ
~t! :1||w{ o = ol

“amd attad b

63887—18—4
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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 able to ascertiin
the value of cross bearings at a glance, without first plotting them on e
chart; also the advantage of being able to read off the required speed of
attack corresponding to the measured distance.

It is an excellent instructional instrument to illustrate problems gpd
their solution, and it is also of use on active service as a check on calculation
and a help in weighing possibilities.

Use, as in example urder (c).

(¢) USE oF THE PERISCOPE TrAIN-

ING rIJ}RO A8 A READY RECKONER.
0 determine the enemy’s course,
graduations 0°, 90°,

Thissaves calculation andis abso-
lutely reliable, though it c.(?rtmnly
requires a good deal of practice.

For instance, whilst the boat 10S
turning, set the periscope ab 1807
and, on the target passing the zero
wire, obtain the compass course ﬂl?
the monent by giving a ‘stand by
and ‘stop.’

make use of the
180°, and 270°,

'Se .
Enemy’s course = compass COUt

(R R ) t+angle on the bow. s
detergl?ination (?fF trlfzntjxl-\:;k(smt? ble only as a check, and not for the iitial

When taking hear S
bow (it is advisah]
tower in the right-
bearings), -

Point your other :
The angle betwoe 1CT arm in the direction of the estimated course of enemy:
General Prin::}ig?om‘l“m‘ms 18 then the track angle '
5, le: Eact : Lo -
mlﬂllé% tc}11 e best traclk smcrle1 Captain must choose his own method of dete”
udy and practice ozi? '
: e of all t _
f:gl a;d en}r:ble him tg check tlie\;?)fth()ds =
vill soon beco :
to him, e accustomed o

ings_ of the enemy, str
e to pamt a bright red
ahead direction of the bo

.ds the
etch your arm out tOWﬂldb_ﬂ;
line on the roof of the GOImulvl.
at, in order easily to pick up you

. s RN o4 11—
ill make him more certain of b1

k of his Navigating Warrant Officer- = e
use the method which is most congenid
In any case g not arp
attack simply according
and rough estimation o:
thou_gh 1t has heen donie 0 i I o
service, on the assumptioy, nl i e 't s L .l‘on
= st tvmt e tﬁ s‘up to the moment of ﬁﬂl.lil is
cemy’s couse o o' with s e levolv-mg enemy arm, whic =
contrar Aler track, () set according to ‘fecling” The o
ord ary, employ every appli n 131_10 marine, on the oth b'i e ¥
elleiixy?:&rerUy to ascl;i;ﬁﬁﬂ }m With &) Perise;;eoseflwli;‘ p;edeter-
to de{:e;'lliilél:ﬁ’ and, conseque.n:lle Mmined angle (deflection), which c‘nll‘
allowing margilzrgzkt}?? gle, alw&;; nobbe altered just bhefore firing i

acute side, glfltxrilgzlzlgf disturbing the whole plai*
34 g

ange youy

1al
to “feeling’

_In this there is a fundam®

stil] ifference hetween submarine A%
worse, destroyer attacks.

A IX. FIRING WHEN UNDER IHIELM

IX. Firing When Under Helm.
1. Advantage.

Disadvantage.

2. When firing under helm always
have the compass course reported

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

3. As far as possible, if firing
when under helm, so arrange your
attack that the boat turns in the
direction of an acute track angle
(turning towards a parallel course).
This will often be involuntary, but
1t is not disadvantageous.

4. When under helm do not alter
your deflection.

5. The angular speed and the
lateral deflection of the torpedo on
entering the water practically cancel
each other,

6. In the North Sea, with a heavy
sea and swell, firing when under helm
should be avoided.

7. Make it a rule not to turn with
more than 10° of helm.

Avoid putting your helm hard
over just before firing.

30

The hoat 15 able to fire sooner,
thus reducing the chance of being
hll_‘_".lltl'l].

[C=timation by eye becomes pre-
carious: peace of mind is lost. When
<hould you begin to turn®? This will
vary according to the range.

It is essential that you should
constantly have the track angle
clearly in your mind, in case you have
not time to turn completely on to the
course of attack before your sights
come o1.

Otherwise you will infallibly miss.

Tn order to avoid an obtuse track
angle.

Tn order not to miss your oppor-
{unity when swinging past the enemy
or. il turning towards a parallel
course, not to make a mistake as to
the amount of the turn,

The effects |\|'ml||mw| are i oppo
cite direetions, and are both com

paratively small.

The boat eannot be Lept down
and cones Lo the =urlace
LT Subrarine Flondla
[f the D(‘]‘»HI (Mlicer :'li]n'mT- crer
cotic mensures Lo prevent breakinge
:ln‘l'alc'(' when the helm s put hard
aver, vouo 1‘:1-'ll7\ make anon

voluntary dive.

'—"—"_glu_{ | ASSTELE Y




A X. DEPTH SETTING OF TORPEDO

X. :
_1Depth Setting of Torpedo.

() When attacking
destroyers,
‘Submarines gn surf
sailing shipg oy
& so-called destr
(1_.5 m.) should he fgrzscil
with the state of the sea

ere ig g
T€ 18 a good prospect

=1.5 m.
[4.9 ft.]

oyer shot,
only when,
less than 4,
of success,

Fire 5 de
o st .
Pistol (Hep royer shot using 1ever

elpistole), wi .
zgiafrgth setting “rrnler[((; Zuftp]hcd{
emanq o LD (.
Pistols, Ust Do sent in for these

Look :
out for your deflection

- malkj i ; S
aking the point of explosion

36

Technically a destroyer shot 1°
reliable only with a comparative ly
calm sea, less than 4. DY firin2
under less favourable conditions the
boat may betray her presence when
otherwise it would not be detected:

U. 19, U. 29, U. 24 on 1.6.16.

The lever contact
vertically 60 cm. [23% ins.] above
striker. The pistol will detonat®
this lever strikes under the cO%” .
or along the ship’s botton, provic @
that the surface struck does m.)t for1 i
an angle of less than 25° S t
horizontal.

The loss of speed with the 5
pistol, in the case of C/03 heater tflic )
pedoes, amounts to 1.5 knots ‘:ﬂ{;t
reducer (Regler) down, and 1 l‘nu
with reducer up. It is 1 Imob %, 7
% knot respectively in the cas® 0
torpedoes.

See E. 7 ¢ and b.

Friedrichsort Torpedo Works.

See E. 7 ¢ and b.

lev’ el

See E. 7 ¢.
_Depth setting 4 m. [13.1 It]
adjustment on the torpedo rang®

S
Dopth sotting 6 m. [10.7 161 11

&;1:'1 sable owing to the run of the

aft,

js the

n
, pg U
There are obvious a.dvnllmgc

as i
a i . ; dGT]
S Dossible when attacking £

A X. DEPTIH SETTING OF TORPEDO

is advisable against modern capital
ships.

(¢) To decide on the most suit-
able depth setting (adjustable from
outside the tube) it is important to
malke out the class of the enemy ship,
preferably from a position ahead.

(d) In your endeavour to hit as
near the surfaceor as deep as possible,
avoid the extremes of a surface run
(propellers racing) and a miss under-
neath (under the counter).

Appendix C. I. 5 should be noted.

(¢) The speed of the torpedo does
not vary with the depth setting.

2. The depth setting of a torpedo
is influenced by (he air pressure
the boat. As far as possible keep
the pressure equal to that of the out-
side atmosphere.

Accordingly, when possible, es-
tablish equilibrium of pressure after
testing for tightness and soon after
firing torpedoce.

3 A number of boats report hav-
ing missed underncath and having
seen the track of bubbles actually
touching the stern of the target.

This cannot be in accordance with
the facts.

capital ships with good wder-water
protection:

The explosive effect is far greater,
absolutely as well as relatively.  For
constructional reasons the vulner-
ability of under-water proteetion
increases with the inerease of depth.

Seen broadside on, light cruisers
and battleships may be mistaken for
one another, but from ahead you
can distinguish them by the length
of the bridge and the heavier appear-
ance of the battleships.

The most recent trials controvert
those previously carried out by the
Torpedo Experiments Committee on
this point.

Friedrichsort Torpedo Works.

Otherwise too high o pressure
fors i the halanee chamber. The
hvdrostatic valve remains pressed
outward for too long and the torpedo
consequently runs at a greater depth
than it was set for,

It this ix not attended to there
may be an error ol ax mueh as oo
[3 ft.).

See Appendix O

111 Submarine Flondls

With height of exe of 1o
[+ ins.] immediately in e ‘\\ulh the
track of hubbles youweannet formn an
correct tdea of Interal distanee

[oven m the vase ol ob=ervers
on hoard the targel <hip there may
he differences ol opmion Qnonnting
(o 1O 1o e [1E L vil= ]

The shot= in guestion mu=1 have
heen misses for direction, unles=

the torpedoes passed anderneath the

tareet owing to Being lired o fonelos

_.--—-"'"'"-_-um" A
TR

Aath

\
!
‘1
\
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A X. DEPTH SETTING OF TORPEDO

4. Nores Rrearmine Deprn

SEITING WHEN ATTACKING SUB-
MERGED SUBMARINES.

See 1.
A shot fired at a submarine pro-

ceeding submerged is a very uncer-
tain quantity.

On sighting a periscope, when

possible proceed out of sight.

As 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 one else to note, evcry1
thing es_senti&l: type of ship, esti-
mated distance, speed and course of

enemy, own speed, course and de-
flection, &e.

On firing, start your stop-watch.

T}le books of reference for the
conmng-tower include the latest
Weyer,# the boolk of ‘Views of ‘I\I/[ ;S'
chant Vessels’ and the latest listLJ%
enemy  ships which gy ﬁsedk f(')‘
Lransp_ort burposes, &e. (tlh(; { Ul‘
httef 1ssued by the Admiralt-y St E’U

Keep a note-hoolk for you‘r p
memoranda, aids to memory ﬁ:l?:

) o

* See footnote on p, 23

a9
o

range (under 170 m. [186 yds.]), or
owing to incorrect depth setting.

a suitable range and with correct
depth sctting, the depth keeping of
our torpedoes can be relied upon.

Because it is not possible to ascer-
tain her course. In one case of 2
torpedo being fired at U. 46, the
torpedo passed ahead of her at @
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
boat making a chance hit.

Otherwise you are at a disadvan-
tage 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 order to check the estimated
firing range. .
EVel‘y shot fired on active service
should teach you something and add
to your stock of experience.
U. 17, U. 52.

By m =1
aking motes of thic I
g es of this kind
you logr his ki

N something and avoid
3.—Tr,

A XI. SPECIAL NOTES

data, enemy masthead heights and
ships’ lengths, &e.

It is frequently of advantage to
let the Officer of the Watceh or the
Navigating Warrant Officer take a
glance through the periscope.

2. In practice, clearly arranged
deflection and parallax tables are
preferable to the director; 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 sure

of getting a hit, break off your at-
tack!

] 4: In hazy weather use magnifica-
tlon in order to be able to see at least
Something,

1 In very hazy weather it is prefer-
able to use magnification 1% X.

burdening your memory; and they
may be very useful to you when
attacking.
In order to have witnesses.
U. 28,

The director only constitutes a
ready reckoner with which to prepare
tables that can be read at a glance.

By drawing up tables personally,
Captains will aveid 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 various
data.

Otherwise the table will not be at
hand at the decisive moment.

1. 28,

In order not to betray the boat’s
presence unnecessarily and thus pre-
vent her carrying out other work, and
in order to save munitions.

U. 34.

The argument that the shot was
ired spi amall chances of a
fired, despite the sma prantos of
hit, merely because it was the last

kY J .
ity for an attack which the

opportul . .
i ould offer is a totally mis-

cruise w

1, 32, Leader of Submaines.

TR a4 s a perfect example of

[n any case you sec more than

with the naked eye.

Magnification 6 > would reduce
t=] i '
the light to such an extent that vou

Nig | ‘ il
would see nothing at all.  Compar

B. 11 2.

s

T CLASSIEIED
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B. NIGHT ATTACK

L Possibilitieg of Attack.

l‘h Night'  attack:
awash  (halbgetaucht :
surface, according a;, Gon |t

e the degree of

Visibility permits. off Ly
ers ]

pects of success, go?d e

submerged,

2. Do not attem i
mpt a night attack
on the surface with 4 bri?ght back\
ground (sunset), ]

3. In g seq

S way it is 3 7
to fire when oy, Y 101S inadyisable

the surface,

merged,. 50, lone
enough light, t‘g
periscope,

The morning twilight, i the

best,.

IL. Speciag Notes,
1. At night,
usual pyle ¢ or |
torpedg matérie]

1t cady fop firing x:rho
C surfaee, s
2. Whe

i T Hl(‘ twr'ﬁi

disregarq;
Presepy

ng  the

o ation of the
V¢ 2 torpedoes

oceed;s
.deg on

1 Proceed;
eding
e oeling submerged
agnificati, 13
5
%2

With a favourable background
(with reference to clouds and moon);
asubmarine on the surface could nob
be seen at a distance of 300-400 M-
[328-437 yds.]. This was the cas¢
with U. 38, even on a clear night

s U. 63.

Otherwise the boat will ccl‘tﬂain?y
be sighted before getting writhit
range.

In bright moonlight and with &
dark background a submarine on the
surface approached within 1,000 ™
[1,094 yds.] of an enemy yacht with-
out being sighted.

U. 28.

Just before firing the boat may he
thrown off her ¢ourse by a sea.

It is doubtful whet.l‘ler, in case of
necessity, the boat would be able to
dive quickly enough (air bubble)-

U. 48,

There is then no chance of the

Periscopebeing sighted by the enei” ¥~
U. 19.

Th? look-outs will be tired afte*
& previous night watch.
U. 24.

Otherwise s favourable oppo'”
bunity for a safe shot may be missed,
because it takes too long to get the
torpedoes ready for firing.

U. 63, TTT Submarine Flotilla.

On a bright night, or in the

o "V light, the ship’s hull will be better

B II. SPECIAL NOTES

3. When firing from conning-
tower, in the twilight or at night,
have all lights out.

Trice up a flag abaft 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 ready
in case of accident.

4. Only use the illuminated zero
wire when the target is showing
bright lights.

5. When using navigational lights
as the point of aim, endeavour to
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 night shot on the surface
it is advisable to use a director with
luminoys 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-

ter than all the elaborate mechanical

Tectors,

defined by this magnification, which
lets in plenty of light.
Lights also can be more easily
made out with magnification 13 X.
All night glasses are fitted with
low magnification in order to let in
as much light as possible.

U. 19, U. 21, U. 63, III Submarine
Flotilla,

Otherwise your eye will be daz-
zled.

Submarine School, 11 Submarine Flo-
tilla and Flanders Submarine Flotilla.

Otherwise the light of the zero
wire will completely blind you, and
you will sec nothing at all.

A trawler with lights extin-
cuished suddenly displayed sidelights
and a steaming light at the jackstafl
to simulato the appearance of a large
steamer.

I A

You are much surer of yourself
than without a director.
The substitutes mentioned under
9 and 10, and the use of the jumping
wire stanchions and such-like, are
only suitable as a last resouree.
1I Submarine Irlotilla.

ives the best chance of accu-
It gives the 1

rate shooting.
U. B.27.

= T DECLASSIFIED
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B II. SPECIAL NOTES

With this inst; :
Sty et the

L The enemy arm permits of setting
fer egery 2 %cnots. For this purpose
sTitted with holes, the size of one’s

ger, which 0 :
with your ﬁnze;ls.c{m feel and count,

_The line of
pomted lath, ig
ordinary ename],

The piv. '
easily, Pivots should not work too

torpedo

painted white with

9. When g di;
had, e rector was not to he

cessful night g,
ot
B boen made by fring ovey

fist w
tended to its ull longgh, ° "™
{=) .

N 10. Another
qQuarter of t},
of the how. -

ough ryle 5 £0

. fire
ship’s 1eng

th ahead

erate speed, i , &bougdf.], mod-
. 2

ship’s length gp, “
speed of torpeq, u

With this 1
SCope and thg
sight,

11 T yp
or if yoyu =
a fresh gy
hauling out

ﬂl)]e,

iss o get your
=] Qlldeav

ack on

e sur
for some d o

i ce 1)
1Sta]1(3e_ y

..4. “. a1 y
( 1101 g
UL W

no W 11, or h.(

(IIl(_-]n_y) .[01‘ &
t]lu

tors,

e 1tl"1 calm goq
ke 1 to Windwgy
') L SNort afig,
surface with v, J

and
: d of the
g < Proceed on,
T electrie mo
| 13, In the twil
and gt night wi
yourself not ¢
] (Aftey firin
the fhemy’y gt

1ght on 1,
N Submgpe,
get in g
g tury
ernt)
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0 0000000

2 1B /1.8 inches broad

Trials with U, 9 in Submarine School-

A deflection of 12° is thus repr”
sented (between the two sides of the
fist), corresponding to the i
speed of a cargo steamer (10 knots):
(This is similar to the rule-Of'thumb
method employed for estimation 0
distance.)

The torpedo runs 300 m. g
yvds.] in 16 seconds; in this bime o
target has steamed on 95 m- 104
y-ds.] and consequently the torpedo
hits nearly amidships.

Destroyer shot.

i v'ilgﬁelﬁhort range at which the boai'i

i SG(‘:OI) 10 and her high speed render

sary t:;( attack p(_)ssible. It is neces”

Wive i make a wide detour, as 0ther”
¢ the hoat may be heard.

T e I
1esel engi T he
hearq, engine may easily

U. 19.

I
L the endeavour to make oub

Dings exact] : ;
gets in toq clzszl,lc submarine always

anger of ramming.
an .
ger of a miss underneath.

C. SINGLE SHOT.

I. Direct Stern Shot.*

The direet stern shot is the best of
shots.

2. In every case therefore en-
deavour fully to utilize the advan-
tages of the stern shot, i. e. place
Yourself right ahead of the enemy.

coniidfa;?]lg s the enemy is at a
getically, 1 © dlStanFe, proceed ener-
Nearly ‘q’ Loe. .at'. high speed mu’% as
ar cou;.: ,1)(_’551]}10. on a pcrpemh.cu-
self ﬂ-hoqif 1fn1 .order to place your-
an 013p$g't() _llm. Then turn on to
i 10‘;71 e course to .t.h(} enemy ab
cope Spq;St lsp(md, using the'pens-
Seen -‘m( im_g Vv, 80 as to remain un-
i » and k

; cepine his masts exactly
il {th ping his masts exactly

4. D
0 not turn away too soon.

5. :
It is better to approach the

Chen
Ly e .

1)1‘0('.02;(1011 an opposite course than to
N on a smiliar course to his.
e A, VIT
(8]

) :
i Noment for turning away

[1(3])
ven
Upon the speed of closing,

* Evidently the direct shot with

Tt is the simplest form of attack,
providing an ecasy shot from the
technical standpoint, as only the
deflection has to be considered. De-
lay in order-transmission and paral-
Jax due to the distance of the tube
abaft the periscope practically cancel
one another, their effects being in
opposite directions.

This enables the enemy’s course
to be ascertained exactly by taking
o bearing of his masts in line, which
also gives the position in which the
lateral distance of the submarine
from the line of the enemy’s course
= {.

Provided the periscope 1s P roperly
used, there is no danger of the sub-
marine getting too nearly on to an
opposite course beforchand.

U. 27.

Otherwise the submarine may be
compelled to proceed ab high speed
when the enemy is no longer very
distant, and the neces mnﬂl.
showing of the periscope Mmay result
in her being sighted.

mg I 1av casily be-
The firing rangt may \

st
ome too gred _ . o
f If you are late 1 furning away,

' ot after
you can always send the sht;t, aft
l . ] ( i, e. favour-
the enemy with acute, L o. le

able track angle.
If the submarine
; ‘ ;
parallel course, the eneny

pow tube is mean

prc_:cocds on a
at short

t.—Tr.
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C II. DIRECT BOW SHOT
C I. DIRECT STERN SHOT )

) is si ; herwise, should the enemy be
ine cven ab (@) When the enemy is sighted Othﬁl“ lbltjl‘inrhsmed dyeug s Pry
. — J ) a aT . . - - o . % i )
a0 eye and judgement for which range alters his beaul S e the submarine is 23-3 points on his  proceeding ;-lu c:(:: : Slhot in
i soanired. moderate speed fast%li 4 1;1 ek angle bow: at once attack at high speed. fulif you will get a .
. Ry e ribed in A, VIII.3 @
m;lllmm iiﬁlliﬁlmld to be obtuse. The method described in A. VIIL. 3
will accordingly te

ns up the is suitable in this case (see also A, VII,
e pers

The submarine soon 01v and gets cases 1-4).

J

The best procedure after making

out the enemy’s course, is to proceed  whole length of the enemy e If the enemy is sighted at a great In ordel" to reach t'_h(." 130.119' Ui
towards him on a courge inclined at a view of his stern (for (‘St‘ll%m&) and distance (12-14 miles) by the sub-  attack at e ?\-11_110.1 ?Eb ];3-
an angle of 45° to the direction from speed and change of hml‘m.n ate marine defecting smoke or the tops — always 1)05.51})16 sub_mmg®£- : N the
Which he ig approachine. o Teg o of his masts over a clear horizon, dition, this procedure il 1(‘

5 beCOl ¥ Proceed on the surface at your best  hatte As long as the tops are
he.l.ll 3 speed on a course at right aneles to
ngh the bearing of the enemy and dive
only when the enemy's tops appear.

also is in a better position t
the range, which may 55115}1132
too great or too gmall il € ﬁu
only put over once from the

6. B . ahead position. ) he
thall Y the time you notice that Closing or opening the
Tan

not in sight the submarine cannot
be seen.  There will be observers m
9 O the tops. ]
1‘{1-11%‘#1 ” The submarine’s masts must be U. 19.
os !
5 . B E nole O down m L — Fivies Sl
only ¢ 5 grduires re-adjustment, a course inclined at ml‘ﬁl‘-vo‘aci is 0 o q]ul;d] {tllﬁi(.'(ﬂ;lh 1(;‘\\ (_—1 ed, and
eﬁeyt( rastic measures will have any than 30° to the enemy’s tra > should only be a few men on
Ctl.

(
; lero’e
no use, in view of the low sUpmes

the bridge and these in, grey clothing.
speed.

IL Direct Boy Shot

1. The direct bow shot is the shot s
st frequently ygeq.

i From the technica) b
S Just ag g i . " sy
shot, smple a5 the direet, stern.  deflection for course

jvell y e
was glt,h(‘ (®) When the encmy is sighted,
) : tern shob; the submarine is 1 point on his bow:
in the case of the stern ' 1 is the the syl ; w .

« 1 e anl corsation te Dé appliec f A6 submarine waits until the angle
standpoint it ' 'GOFESC eed on the how has become about 13
S pomnts, the exact amount varying
CNeNy. with the of § “and

9 g Nothe speed of the enemy, and
Sho;ig’lg;efattaick for firing a bow The difficulty or the art nee 0% then turns in to attack. Mcanjwhilo.

ar t ‘m v : . . e dista

attacks T the mogt difficult of a1l  les in estimating the dist the stern should be turned towards

y rectly ds the enemy (see A. VIT) and his bes
; s 80od hoy attack at ¢ h '}_‘yl is ostimation agail del)('u((; ing qlmul?l 1()0(’5)1)“01“\&1'(11)\\';1?1 %cil;](-nm—
TANge s alwayg proof of un( ey y OS? 1113 g it eye fgr the 001'1011(.’ ]”i* (also \-l '.lbij 1 . 1 ‘]10’111'1 Lbep

— ¥ Vo g ; o ¢ Ve he ass  (also whilst 1 ] Sec
un‘k"&tﬂlldlng o ey 1 ye and  upon having an ey o t oy vhilst under i
Submariy eg ¢ handling of rate of change of beallll 4. V. 5¢.).

‘ . target.
Mpossible lay

By applying the angle on the how
5 down,
ast . ryleg for the

_ to the compass bearing, you obtain
bhow the fundamental bearing, i. e. the
Principle, At long e - direction from which the enemy i
at high ced op t{]’\’ distancog close i

s ﬂnv.lﬂ‘] ul;t.clormct i When the bearing differs 15° or The
mmajms unc.ha?lg;ﬂ. o hmmlg 18° Tl'()ln the fundamental bearing
va cl;z:gpm?m\.(_l at such g -
g e of speed rem
N constan ]y
of the hemy

more nearly ahead the

boat is, the more accurately the

angle, on the bow can be estimated.

, Sbeed that In order by alterations O¥ A 2 Turn to attack on the strength of the

(.ﬂJsc\.rv(:utj}li}]}(ji?i}.} le, I‘Og}ﬂat‘e the change Oi‘lbeil}:l{?f'lll 7 bearing which fixes a certain instant,
see .V, 5q) ‘anng - stern and consequently ©F -

910— and not on the strength of estimation
best range (200-300 m. [2 o far -

yds.], neither too close nor t€
4, !Ph(‘.l‘(x_,

of the angle on the bow at the mo-
; ment, which with the increase of this
are 4 diep: away. ) ) e Visey i fik
bow attnel;. b distine types of angle naturally becomes less exact.

Tl lis

F Me
iumlur“h.’ thia 1051-)

type of how attack is the

direct shot difficult of all bow attacks

1th bow tubo is meant.—Tr.

44 6388718 5
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C II. DIRECT BOW SHOT

and requires the highest degree of
seamanlike understanding.
It does not lead to the quickest 90 per cent of hits on active ser-
opportunity for firing (see C. IV, 6 ¢. vice and in the Submarine School.
a and §), but it does lead to a short- 360°
range shot and a certain hit.
Erample: Compass hearing = 55°
angle on the how = 7° to port. Enemy
accordingly moves to the left round
the compass. Fundamental bearing
= 85°+7° = 62°.

The compass bearing becomes
smaller in accordance with the rule
given in A. V. 5 d; accordingly turn
in when the hearing differs 15° to 18°
from 62°, 1. e. when it equals 44° to
47° (45° is given in the sketch).

(a) Decision to turn in:

Correct estimation of distance The diagram given on p. 47
plays an important part in deciding  which is easy to construct, provides
the moment to turn in. a basis for choosing the speed with

& good guide for turning in at  different angles on the how, distances
medivm and long dis(ances is an  firing ranges, &c., and shows that it
angle of 15°-25° g the how, which 18 mot a matter of indifference
can be read off op (he periscope; at whether with the same angle on the

shorter distanees ay angle of 20°-25°  bow the distance is great or small.
on tl;u h'ma-; varying Where the distance ig areat, the
8] {T-Sm(;]fl 1Jllll:i:n?tm)f-('ﬂ]{,“-‘ T 31':(;1) tl)t s:ziihncflj"%llltllst be higher, fl‘S
5,000 m. distanee, wit), -1?1 im‘!\r:rlc&w[ hvtwjot(b IM-('JM'( Uy $h rpec
firing range of 40}) n 'tlnl av ‘1"1(;0 1‘1';i('h: . ‘{“t“mlg t‘lm ki g
speed of the sulun:arin.n-'(qin\;E :):':llJ )1‘1) )ou'ltg BIE Biges & s small
Fknots), and anglo of |7 ]wj];{]_..; " Snrsul({ ldli:].!- of i}l(s whole space trav-
the I.M.r is 2 good average amount  Where lh(f ”ll‘gt-tm e “’h"’.r"'ffs
for givig the mament ;1; which to ot the 11;;((\ istaice is small, the linlt
furn in \I\'ilh an average speed of - reached ‘s
enemyool 15 ke (1.000 m. in @ for
minutes),

according to the

ful firing zone may, be
: at the moment of turning M
a short how attacl

() Npeed

Fudeavoyy to nge slow Speed HE
V\,PIH' “"”“il. shoed (h”'i“g‘ i bow
attack e COIL g 000 4 Ty,

(/”'i".”.’.’ Bow Attack: If a bhow attack j

g 1] s commenced at

O«
(lusf‘)\(\ff-lq-‘JPN‘([ '{part.i(-.u]m.]}, in 111‘(\,
;‘ "‘ungr—(hstamo attack), it 1s
) s xinsl?uyum resort o an angled
i possible ‘_“.“]-u]-l ecrense of speed
' & ight CIrors ()f CStl—

mation n
lay result :
S B A e lll . LG
getting iy {4, dloss the submarine

often ne
shot
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C II. DIRECT BOW SHOT
For a few moments, just before
firing, reduce of course to the lowest
possible speed.
9’300 8000
] T

7?00 G ?00 XY 0.00 40104.7 3 (i?OO 2 qoa
! i ¥ l v

L)
-2

SUBMERGED SPEED

Tiring Zone
300-800 m.
[328-875 vds.]

TABLE

1 Slowest [‘ Dead

Half | 3¢ | Pull | AlL

Speed lPossiblet Slow  SloW Speed Epeed| Speed| Out |
Knots 2 3 4« 5 6 7
Mins. Distance run (metres)
1 GO 90 120
2 120 180 240
3 180 270 360
m : Al s 4 240 360 480
1{‘1'111115: Circle Sui)nlel'ged_=400 113'0[4&‘7 yds.] 5 300 450 600  and so on according to
.s\te. of turning about 4 min. for 90° or 5 360 540 720 fyesef Boat
3 min, if already under helm. = 490 €30 840
8 480 720 960
9 540 810 1080
10 G600 900 1200

Mnemonic Rule:
Latera] Distance for small angles
N the how.
FOT every
(?;)tw it equals 1o
“YMmated range.
Example: 10°
23< 5% therefore
X1, i. e. 1 the range. .
With larger angles on the bow
ch 50 oorresponds t0 Tz the range.

Sine
5° of the angle on the %
Tangent

the measured or

angle on the bow =
lateral distance=

o on the bow= Sine 30°=14.

]PJ‘ o 51110‘]
Lrample: 307 ang :
1 ral distance=

EXSD) thcl.(}fore lﬂ-t(}

Tz, i. o. 4 the range
(¢) RusNING OUT
G 1N,

AND Run-

Niy
Recmires a good deal of txmg. "

Is the easiest form (.)f bowhiz 3001;'

“rom g position right a o)

}50 = &1)0111} jl'ﬁ.

Up to 15°% the criticall angle on
the bow, this can be used in practice
without appreciable error.
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C II. DIRECT BOW SHOT

;1(1]‘(5] zfeg.?yé the boat runs out about
4 rig}it 4 l})Tds.] by table and watch
i tumsg es to the enemy’s course
AR oxili to a para_lllel course a.n(i

0 fire. Estimation of dis-

tance must
be : ;
use of the com combined with the

essential,

Turn
the Peﬂsc];p:e]f;,om 't.he. angle hetween
tion. for Whiclf&rmg and the deflec-
ecomes equal t the pointer is set
ingle by. whic} 0 or smaller than the
time  diffors fl your course at the
gt s o the. o

ourse o f

() (@) .
s . ) A'\. Lo e B
action op S'lm?}b]bd how

shot 1
3 ar courses n an
07 3 .
N0t f‘-‘i‘ge

a am 1
gular adjustme

- bt to order the

) - to he made!
You notice |

wtice that, iy spite of

erably pe, =y

' ly reduced speed

e M too close, or if it

¢ for v 8¢, oraf 1t

L you to reduce A

e cduce speed

D your ming iy

s Loe, wl
[1,640
] t() []“.“.

Parallay 1
ulax, ‘ll.h Sn]iill

No
half Measyreg|

(..B.) ‘E\Jlg IQ

LI m on d St‘el.n

- OPPosite
’ u.m'fsi'tr'mt ! lr.ll
ible Lare I
Must |ye |,

This

BT

shot i
cour: UL an g-

b o *.1tt:.tr.:lgi1|5_5 & il
vad W and step e
i aded stern fulyeg
SIS mope £ :
]l‘(l *)1,“- re 1“\'”"“'5]' l
-\'flf- g H‘ll)t. e Hln“
i, Che anel
I AT
Lt “’1!”\'

an

' 'l Stern
S OULaf gy,

'lll' ]
|
llli.u u

bOW "

bow atta

a sinjl

an g ;
Pposite e

pass, the latter being
- =]

shot whilst,

K ang

Example: 1f, on turning in, you
course differs 45° from the course 0
attack, and the angle between the
deflection pointer and the periscop®

bearing is 55°, the boat will get o1 -

to the intended course of attack 2
good time.

The difference of 10° C‘-’“'GSponds
to the change of hearing hefore £
shot is actually fired.

The boat has turned in 100 5007
(see C. I1. 4 b «), consequel
turn up* for an angled shot
small parallax. :

Otherwise yvou may run _11\:t0
d‘mg(‘l', as the &-suhuln.rin‘o may (‘-ﬂ"‘ﬂv
g(.'.t. in too close, or you may get &
miss underneath the ‘t-n.rgc.t. )

If at 1,500 m. [1,640 yds] dis-
tance you are running dead slow “Tll-'h
one main motor :1.11::1‘ the. 1)(}ill‘illg ¥
nl;it fulll{;ll‘lz‘(-’i”ﬁl:z t-l}.u rate :111t'1(‘-i‘]-"":“‘:;"'
. 5 with small part
15 the best measure you canl adopt

see C. 1I1. 8). )

1=

ol l_)ﬂ“f
), ant
for

m
it :,1.1(-111{6 P‘—" It has commenced I
CONSEe u-“JU soon, as under (e o
an . uently must turn away T
angled shot with small ]nu'al]:l-fx-

Sinee
track e it tends to resull
1‘”' A fmﬁ]” heing acute (sec C.
rn i T
g away has bheen D

Lis the )
thi counterpart of the :mgl(‘

ar oy rse.— Ty

ourse — Ty

S ————————————————___

C III. ANGLED SHOT WITH LARGE AND SMALL PARALLAX

III. Angled Shot with Large and with Small Parallax.

\ 1. The only angled shot which
e general need be considered is that
with a setting of 90° (except in the
case of salvo firing, see D. II).

We
(exce t,n?ﬁy further confine ourselves
D. Iﬁ g; the case of salvo firing,
i) i to the angled shot with
with sil =_11£1-]la.x, i. e. bow 90° setting
with milar courses, stern 90° setting
Tlo Pposite courses.
his me
ancled Zﬁn;'a-ns the use of only such
fofv: : 110 s as require the allowance
galili-ax to be made aft.
2. Aid to me 2 ’
; eMOorYy Tegar
application of wory regarding the
It {1 iy large or small parallax:
STy e torpe:.do before turning goes
555 same direction as the enemy;
It a}"@- small parallax.
in the e tor Qﬁd() before turning goes
i opposite direction, you have
rge parallax. ¥

l‘api?ll;en- the position is changing
S \;ai,ll y (;u must know_whwh tube
R Smlfll.lvc to use (?1'(191' to
Sords witla p:_u“ﬂlla.}(J or, in other
bt‘fore., tur-nlhwhml}lx tube 'the torpedo
i i }Gc_irl OWll 11.111 in the same
7 a y enemy.
Shoi.l(?’;’hen .ﬁl‘ing an m'lgled_sho-t_, you
‘-lil'ectimacef the enemy, looking in the
T 1(0 Vthe mt-e‘nded track of the
after turning). )
S S}?pt_}sing the_ eneny is approach-
poti’ 011.1 the l1'1ghl.,, the 1119\7:1.1116
nter for setting the deflection o1t

Tt is advisable for the submarine
Captain to make the conditions as
simple as possible for himself; if
intermediate steps are used in
angling, the conditions become un-
necessarily complicated and the
sense of direction cuffers. A further
that mistakes less

consideration 1S
easily occur when the tube’s crew

are only practised in adjusting for
90° or 270°.

The deflection for jarge parallax
is very difficult to estimate, and ab

a good firing range (about 200 M.
for the field

[219 yds.]) 18 too large
of the periscope.

s a pleasant

Small parallax implie
allowing aft

shot, and the meaning of
for it cannot be mistalken.

The aid to memory ¢an at once be
verified by the eye. It saves con-
sideration of whether the courses are
similar or opposite, which may easily
give rise to mistakes, pm't.igula_rly
when passed on to the Navigating
Warrant Officer, who cannot have

a complete view of the situation.

This rule 18 necessary only during

arst School firing, when the

scessary pcl‘cept-ion and correct

go of direction are lacking, and

where it serves to prevent mistakes

which would otherwise frequently
in adjusting for deflection.
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C NI 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 torpedo
(the latter being indicated by the
fixed pointer.)

And vice versa.

Short Bule:

Enemy from the right, pointer to
the left, and vice versa.

This rule also applies for a direct
bow or stern shot.

4. With small parallax, for which
you have to aim aft, you can get
a good idea of the amount of allow-
ance to be made by counting how
long the enemy takes to pass the zero
wire.

5. With small parallax, if you
have got i too close (e. g when in
the case of too close a bow attack
you have turned away too Jate for an
angled stern shot), vou can still five
a shot * with acute track angle.

i In n|lt:1ﬁ1illi_f the deflection f(ll‘
ans angled <hiot with large parallax,
the amonnt of deflection viven h\;

the director over 200 m . even with

medimm speedy =t bhe imnereased by
an arbteaey monnt of about 230 IIII

\'-.'\m 1=~ "ullTu‘ i..\‘ i "“1""”'"""':“ M=
NTERER

S ~tdm s of the | noeth of
thie e

oean angled <)

Ezample:

The enemy is 100 m. in length.
For small parallax aim 120 m. abaft
his centre:

Supposing you count 7 between
his centre and his stern crossing the
wire, then you must again count 7+
a small addition for the extra 20 m.,
1. ¢. count 9 in all.

Owing to the action of the angling
gear the torpedo turns in until it
reaches the target. See A, V. 3

Owing to the large deflection, the
targel s seen in g 1-)1'0i(’(e.tion “:hi('-h
much reduces its apparent size (by
half in the ease of 60°). The distance
to be traversed b up b

y the tareet
e ) get up to

moment of firing, which is also
S - . : i
A enn the same projeetion, steadily
1CTON=eS 3 : v -
reases. 10 this correction, which

Foprese
tPresents the average amount, were

ol withy hiow tihe Tr

¢ II. ANGLED SHOT WITH LARGE AND SMALL 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 limiting wire on the
side of the periscope field furthest
from the target and to increase the
deflection by 15° (the distance of the
centre wire from the limiting wire).

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 through getting in too close.

not applied, you would fire too late

and thus get a hit aft or miss alto-

gether. .
The allowance aft is small n

- 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 and available
for the large amount of parallax, and
ot medium distances it will then be
casily possible to get the allowance
for parallax within the field.

(@) 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 t_he_ first bear-
ing being so far aft, he is not pre-
pared for the new direction.

This is the experience which has
been obtained again and again in the
Submarine School with new target -
ships.

(0) By allowing the enemy to
cross the zero wire, you have another
opportunity to correct for speed of
enemy by aiming ahead or astern.

(¢) I, from the conmle%lceme.nt,
the attack is made with the_mi:,enmon
of firing an angled shot, 1t 1 pm;
ticularly ~deliberate, certain  an

e.
Slm%he position throughout on the

enemy’s bow involves no risk if the

visoope is properly used.
Pﬂl'lz:;)ﬂPToo }:loslt)a range (u.ndex_' 7 0 1:11
[77 yds.] need not be c_onsldele, )
does not result in a miss under-
neath, as the torpedo' will 1Mg"e1y
take up its deptgh during the time
occupied in turmng.
See A. V. 3.
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C IV. APPROACH FOR FIRING ¢ IV. APPROACH FOR FIRING

(g

1. The submarine must endeavour
not only to approach unseen and
sufficiently close, but also to obtain
her hit as soon as possible.

The compromise must be:

What is the best and quickest
method of getting the shot in.

2 Instruments and tables, which
give the course for the quickest shot,

are not IlCC-(‘.SS{II'y on active service.

3. Disregarding the space trav-
ersed 1‘_)}-' the torpedo, the course for
the quickest shot is the course whi d)
would lead to collision, | -

(‘m‘_‘ \i[dl\( sure of  the eollision
_( Irse by constantly takine he
Jecessary also i .

ary also whilst T
ke under lielm,

To tak i
Lake o bearine stop
moment . 8 55 S

arings

il

5. The course to the quiel
purn..mity fnl' ;|1I;l('l~‘.. i:_i“l{'rilw'll.ll-i‘,l\(jsi '“P-
the first part of (1o :ltl-u'lu L o o
approach ( Fernanlawm B

Within 2,000 m 2.
must natueygl]y :
gmn| atfack, .

6. There are s
et reare 3 cages (o he CON-

(2,187 vds] vou

proceed as o) any

() Stern shof -

Fp . . ;

| | O Position plelyg ahiendd

. 12 HEATER g

1;;:‘ out at riglht anelos [ “-]HH*
19 yvde ] : N et

Y], this Opeline -

CTLCTNN < e < h ”i) HH.
’ ‘!l‘ Il

conr<e gt}

A

ll!'ﬂ('l‘l'l‘ | ¥ ~
b i [B] |
1ok - A " 11)““ i
\‘}\ iNl‘lTHItIlHll ‘:l“']l
5 n,

‘\'l‘ | '|1-|:|J|< "

IV. Approach to the Quickest Opportunity for Firing.

Destroyer escorts and the enemy
zigzagging render it necessary as
much as possible to shorten the
time up to the moment of hitting,
since otherwise the nppm‘tuni ¥ for
attack may be lost for ever.

U. 52, III Submarine Flotilla.

Too many instruments dist.lll"b
the submarine Captain during his

tack and lead to errors.

The course for the quickest shot
can be obtained by simple considera-
tion of the position and, like .t‘ht‘-
whole of the submarine attack, 18 &
matter of scamanlike vision.

If, when the bearing has been
taken  several times, it does not
change, you are steering @ collision
COUrse.

In practice this is sullicient.

Otherwise, at  long distanees;
errors will ereep in which cannot Jater
be made ;:(m([,

In order to remain unseen.

If the attack is (l““"““'(l' the
course for the quickest shot heeomes
an illusion.

1y P B 1 M 4
| [U.‘ condit 1015 'Hl'l]l;_( a qervict dl)].t

track angle and the invisibility of the
attack,

. The approach s similar to that
iljll' onormal sterm attack, U'\T‘I]”
thad 4l initial speed s higher and
comsequently (he course differs 107
from 110 Cnemy s fundamental beat”

e
i

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 an
angle on the bow of over %

First steer at right angles to the
initial bearing and see if the enemy’s
bearing moves aft.

Then turn inwards gradually (10°
at a time) until the bearing does not
change (taking bearings also when
under helm).

Within a distance of 2,000 m.
[2,187 yds.] proceed as for the ordi-
nary bow attack 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.

(¢) Bow shot in the case of the
angle on the bow being smaller and
the distance being great:

(«) The submarine proceeds at
high speed on a course differing by
45° from the fundamental bearing of
the enemy, until the 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
bearing moves. i

If the bearing moves aft, turn in
towards the enemy 10° at a time
until the bearing does not change.
Inside 2,000 m. [2,187 yds.] proc ed
as for the ordinary attack. .

(8) Small boats, which are quick
on their helm, may proceed towards
the enemy on & course slightly to
one side of his and, at a distance of
3,500 0. [3,828 yds.] (speed of enemy

See C. I1IT1. 8.

If the bearing does not change
you are already on the collision
course. 1f it moves forward you can
still get a shot in up to a track angle
of 45°.

Whilst endeavouring to obtain
the quickest opportunity for firing,
the submarine must nevertheless
take care to keep at a reasonable
lateral distance, in order to have
room to turn in and time to take the
necessary bearings for obtaining the
course of attack.

Small boats with a turning circle
of 200 m. [219 yds.] and a turning
period of 3 minutes for 3 quadrants.

Tor large boats with a turning
circle’ of 400 m. [437 yds.] and a

'._’-'4-‘"""'_-"-—-_3-—
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20 knots), they may turn away on to

C IV. APPROACH FOR FIRING

their course of attack.

A very uncertain form of at-

tack!!!

7. The course for the quickest

bow shot has great disadvantages:
(@) High speed.

() The obtuse collision course

which is steered.

Conclusion: The procedure given

for a normal attack under C.II. 4 b
is better,

S In the ease of oo
close owing to an erpror
of attack, tl

angled ster <ot

ceneral course which o
obliged to steeyp:
head for vouy

attick before (e o
ation of conpse,

V. Procedure for Att

e e~ apr-ml

an

9. It is possible to dete
period and direction
pretty v.'\'iLr'll_'\' by
and |

First

Lo Baw shot:
In the {ir<t i)[

Wn‘:\l‘m-_f IRIN]

below

o

ranees

bhase vour it

OE2T0 by
nntl

tho }n.\\-

;,:lw-im;’
e o {lye

taels

at

VCCOUrse,

on

tting in too

in the plan
e only resource is an

rmine the
of zigzag courses
. tuking bearings
ol the enemy
moment of his alter

the

the

very ship s

aee I\'m-[n the Cne

on et iing closer,
assumed position fop

nemy’s final algoep-

Iy

MEISCODEe g (]

I <

lm\\

|:I.]L\' I

A=

I8

the Cxtinae]
t'I}IILILll'III'l"—'
Mhen ey

1o
{0y

o

turning period of 12 minutes this PLO-
) stio1m.
cedure would be out of the questiol

.

Makes it difficult to take bearmgs-
Renders the attack very easy 0
ctect.

dttj'.'ch,l\( dead koning diflicult,
as it s constantly necessary to reduce
speed in order to take bearings. -
ily leads to an nl.atur#
if the tendency of the
bearing is recognized too late.

track angl

t

In most cases you can accep

the risk involved in loss of time.

There are no objections to this
shot.

Owing to the long duration ol 1.h¢=
war even men-of-war fl"“l‘“'ml-\..mg_
zag [rom force of habit at [ix¢d
intervals of time.

After plotting several tacks, the
Captain of a submarine was able 10
Ay hall o minute in advanee \\'h(“”.
and in which direction the enemy =

_ _ $ alip
next alteration of course would tak
place,

acks when the Compass Installation Breaks Down:

e procedure 1s the
whoen using {he compass for the at-

tack, except that the submarine Cap-
{

guie @8

CITTTTET| Pos<es=a betier eyve lor the
Wlglean bl hivw amd muast I“'r“"”””“‘\-
Uiy e Ordors {ire \\u]'lxlll_‘_" the helm
a degree at a time.

¢ V. PROCEDURE FOR ATTACKS

20° or, in the ¢ se «f high speed of
enemy (()\‘01- 17 ](11 ts), t])O'.lt' 150'

When in his m nner the distance
Fas ¢ me down to 2,000 m. [2,187
yds.] turn in towavds the cnemy
until

90° — estimated

i 5 angle on bow

Periscope bearing = oree A

1edangle. nbow
=70° to 72° or 288° to 290°. Then
by reducing spead allow the angle on
the bow gradually to ir rease.

Turn slowly in rgain, taking care
to keep the enemy ¢ nstantly bearing
by pe: iscope.

90°—1the angle on the bow at the
27004‘} moment, ,
i order to obtain a 90° track nngml

To guard against obtu.se _trn.cl-\
angles, it is well to use the pcr]scop(:
bearings 100° or 260° in place of 90
or 270°,

It would be unseamanlike to at-
tempt a bow attack at close range

(250 m. 1273 ds.]) wit'.out usig the

c()nlpa S.

2. Stern shot:

Ill th(\ first p]ﬂ:c'.\_ gL‘-t- t'-llcjt‘]lerl“}r
right ahead or on the periscgpe beElI'"
ing 90° or 270°, then turn;awaysoz
run past as when using the complﬂ SSI.-

Asseon 58 00 are definitely ¢ 9[%_
of the enemy’s track, make Lo B
scope bearing

90° +
270° —
and proceed at low speed.

3. Angled shot:

In g ':;imiln.r manner keep i':h(;
ehemy on the periscope bea.l-mg. lb{) ‘
or 360°, applying the angle on “_L
how with the appropriate 4 o
sign,

angle on the bow

It is very much easier to give a
3 : i :
steady when you are t-akm;g 3;0111“
arir .o ve lan
hearings on deck and have la -
sight.
7 This procedure has been actually
I 1 aman-
tested, and with practice and Sf;r‘.—ice_
like understanding leads to a s e
able shot at the intended firing rang
of 400-500 m. [437-547 yds.].

Owing to the periscopeﬁnl;e;;jgi
continually in use, the f:ulamfm A
aain. unsesm: " ‘Ehefe ¥s
e lemnf quickly checking t.he
Ochmllge of bearing. Ug.m-
tentionally the firing ra?gfi{?zi
easily become (00 short, fl7m =

i b 400-500 m. [437-547 yds.

means
enemy’s

U.17in Submarine School.
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- C VI. SPECIAL
. REMARKS REGARDING TIIE SINGLE SHOT

VL. Speci
pecial Remarks Regarding the Single Shot

- L When firi
anchor, allow follflfgd:t A
at a‘)ship under way,

2. A ship lying
attacked at g dis?
m. [766 yds,). N

» a8 when firing

at anchor is hest
ance of about 700
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D. DOUBLE SHOTS, SALVOES AND FIRING IN
: FORMATION

I. Double Shot.

1. Valuable targets should be
attacked with a double shot, even at
short ranges. The tracks of the tor-
pedoes should be arranged to diverge
by a certain percentage of the length
of the target on either side of its
centre, the amount varying with the
I'RHgC.,

Mnemonic Rule:

At 800 m. [875 yds.] 80 per cent.
At 500 m. [547 yds.] 50 per cent.
At 300 m. [328 yds.] 30 per cent.

Not above 90 per cent.

2. It is necessary to fire a fan-
shaped salvo by slight use of helm
without materially altering the track
angle (see A. IX. 2).

The chances of a miss are thereby
reduced.

Faxample: At 800 m. & 38-knot
torpedo has a 42-seconds run.

With a target 100 m. in length
and a salyo with a spread of 80 m.,
50 per cent. of hits will be obtained,
even when the speed has been esti-
mated 4.3 knots 1n error.

A boat on active service fired
a bow shot at 700 m. [766 yds.] with
track angle of 90° at an guxiliary
craiser 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 cortain not to miss
on either side of the target.

The shots are fired in quicker
cuccession and thus the submarine is
less likely to Dbe hampered in bher
attack.

Otherwise the second torpedo
would follow in the walke 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-speed Shot under 2,000 m- [2,187 yds.D-

“-'itllln E‘Lh(‘- CAme of a single boat ﬁtf‘.ed
modorn, .‘l=‘f}‘1)t\t1t,» _ tubes al‘{,t.ack}ng
—— f"dlllttﬂ ships, the tolllowmg
- LS has been found advisable:
hu‘}:{}d(:‘“ torpedoes are fired: the 1st
Pl t<n-1- 1111_&11(_,3;10(], at the stem; the
pedo, unangled, at the sterns

63887 —18—7

ossible, to obtain two
the ship sinking.
tween the shots of
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The spread be
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D IL TRIPLE SHOT.

the 3rd torpedo angled for 15°, fired by turning up sharply after Fhe

after the ship at her centre. ship (danger of the boat breaking
Fire the last shot on the target  surface).
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D III. QUADRUPLE SALVO

3. 1t therefore cannot be sufli-
ciently emphasized that in this case
also you should strive for the double
shot at close range (250 m. [273
yds.]); or, failing this, if at all pos-
sible, a high-speed triple or quad-
ruple shot at medium range (up to
2,000 m. [2,187 yds.]).

Only when this is hopelcss, resort
to a long-range shot, and then not
over 3,000 m. 3,280 yds.].

The adjustment of the speed of
the torpedo can, if necessary, be
made from outside the tube.

Remember to alter the deflec-
tion!

4. In the case of squadrons, never
aim the salvo at wing ships.

5. DBy taking ranges and bearings,
ascertall course and speed of the

enemy (s€¢ ALV, 5 f « and A. VI. 5).

6. (-;ui(l(‘ as tq specd of enemy
formations:

(ruising speed of battle Sq““‘d,‘
rons is WALy ag Jaaey 15 knots, 0
cruiser SAUAATONg o 1505t 20 knots. il

[n action the speed will be st1

Figher-

- : aoraphs
7. In the [”H(‘:\\-‘mg E);llnlglal

hints for firing 5
o the Utmosg detail, merely be;n,use, 13}' most carefully g Plyin
Conelusions Feached in s long Series O GXPEMHieNts made in the
59

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 amount of
spread, reduces the likelihood of the
enemy avoiding the torpedoes op
sighting their tracks and appreciably
increases the chances of hitting,

Therefore once again :
Get close in!

In order that, should the whole
salvo be out for line, anothe
in the squadron may be hit,

U. 65.

T Vesse]

You have time and o
for this.

Range-finding is necessar
count of the limit of range for which
the torpedo is set to Tun (whethep
over or under 2,000 m. [2,187 yds.])

It is by no means saIﬁciént.t.
rely on estimation by €ye, which to
different conditions of Jight, el
prove very deceptive. Only prl(:la.y
determination of range can engy il
least one hit out of g salvo, evey e af
the most favourable Natural g )
at 3,000 m. [3,280 yds.], 1eavin£read
of the question ANy errors of g; SR
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D III. QUADRUPLE SALVO
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D III. QUADRUPLE SALVO

11. (a) For both forms of salvo
the rule applies, that the torpedoes
must be fired when the target crosses
?10 wire in the periscope and not by.
1me.

() Anundisturbed aim is ensured
whether the shots are angled for 90°
or unangled. 7-

(¢) The following points apply to
angled shots:

(«) Two shots must be fired with
large parallax and two with small.

As regards which tubes should be
fired first in an action on opposite
courses and which on similar courses;
m order that all 4 shots may be fired:
it will be found that the order of
_ﬁring the tubes with opposite courses
l\ the reverse of that ad(ﬂ)t'ed with
similar courses, but that the points
at which torpedoes should be fired are
the same in both cases.

() The points at which the tubes
should be fired, allowing for ]);1[':1.11:LX,
nmust be determined beforehand
accordanee  with speed of  enemy,
frack angle, and speed of torpedo.

Tables should be construeted by
burcly mathematical methods.

| REH]

and for each of the neighbouring
tubes by the speed of the boat.

A scries of experiments in the Sub-
marine School.

If you attempt to fire by time,
o uniform divergence of the tracks
becomes impossible should the boat
yaw only a few degrees. The tracks
may cross each other, and so on.

Any original error 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 far apart.

This means that the principle of
the spread will not be attained.

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 the amounts of large and
small parallax remains constant.

Large parallax increases propot
tionately with speed of enemy.

Small parallax decreases- propor-
tionately with speed of enemy.

Large parallax= 200 m.

Small parallax = 90 m.

Intended points of impact =180
m. and 60 m. before centre; 60 m.
and 180 m. abaft centre.
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D III. QUADRUPLE SALVO

;I‘hen, when firing, only the cor

I‘e.‘ o % 2 = 1 i
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D II. QUADRUPLE SALVO

(8) The intervals on the target
between the firing points are not
equal. The interval between the two
torpedoes first fired is always equal
:-‘() the interval between the ‘two last
211‘0{1, 1)utqt-‘nt' interval b.()twoon the

nd and 3rd torpedoes 1s cenerally
either larger or smaller. )
- lt?}lltf‘li\'.:ll.\w_t.\\'m\n the firing points

yow torpedoes =interval be-
tween the firing points for the stern
torpedoes — the intended spread ab
the target.

5
“lm‘l 1:;[ ltal'\(lvf of firing the tubes like-
Shres 1 e I?.th‘ upon the ﬂ.l]lDul'lt of
13})“:{{‘ :l(.n‘:au'vd, but, as monhom;d

AV B simple sequence can be laid
down for it.

This must be remembered if you
wish to have the firing pol '-1”‘ §
bt iring points closcl

gether or further apart.

There is, nevertheless, still sufficient
time for taking careful aim.

The fol'lowing tables afford proof of
this fact, the explanation of which lies In
the sum of large and small parallax
remaining constant.

Data:
1. Large parallax= 200 m.

Small parallax =90 m-
9. Action on opposite cOUIses.
3. Varying amounts of spread.

Spread 60 m.

Spread 30 m.
1. 170 before] ¢

1. 185 before] 0

" 11. 155 before]_3 II. 110 before]

200 110

TII. 45 abaft |a TII. Centre 160
1V. 75 abaft 2 IV. 60 abalt

Spread 97 m.
1. 151.5 before
\III. 55.5 before
l 97

Spread 90 m.
1.155 befnre]go
II. 65 before 97
20
111, 45 before}go
[V. 45 abaft

II. 54.5 before
IV. 41.5 abaft

With 97 m. spread the order of firing

the tubes changes.

Spread 120 M- Spread 145 m-

1. 140 bcfore}ro 1. 127.5 before]o
[11. 90 before 50 1r1. 127.5 before
70 145
I1. 17.5 abaft 10

20 be«fol“"lso IV. 17.5 abaft |

30 abaft

Spread 1 50 m.
111, 135 be[ore‘
. 10
. 125 before
140
V. 15 abaft| 10
1I. 25 abaft]

Above 145 m- the order of firing the

tubes again changes.

I
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D II. QUADRUPLE SALVO

The intervals
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D IV. SPECIAL REMARKS

« Two separate Words. One Word.
%lﬂ)e I: One—ready Onefire.
Tihi E 1 .Tr\:*n —ready  Twofire.
Tuh(; = : 1%111‘00—1‘0;1(1)' Threc'ﬁre.

) / our—ready  [Fourfire.
:I‘ube V: Five—ready IFivefire.
Tube VI: Six— ready Sixfire.

Note:

(@) Whenever firing torpedoes:

() When firing a single torpedo,

3 M
the Torpedo Manual.

hitqi;”rll‘l:;‘ principle of ‘:\:lnining your
! e enemy as far as possible
on the same side is correet.

) 3. When firing in formation at
‘\")(Il];g] r?'I‘lgES over l._).,(}()(? m. [16,400
JUS ] use magnification.

]”"‘ie-:]mlt{ view ix oceasionally ox-
Wtrety] !:\1 a .lﬂ:lt-ir‘:('tl torpedo Il'l'(‘.
offerine "'1 ships in quarter line
tiroe ‘“] "'} f‘l'!“l}'vnlly continuous

Zet, must invariably produce hits.

i xobioe
IS VICW 18 Crroneots.

' . ;
onsequently, even with the most fay
\hips iU

afte ;
mpt random drum fire awainsl

Nony - z
bt follow e o definite method, :
p <kill  you wil

Ciivg
s nven luek  and Inek goes witl
Wl '

ruple shots and cannot afterwards be
made good, become impossible if
suitable vocal differentiation- is
adopted.

silence in the boat.
adhere to the procedure laid down m

In order to cause the ship to
capsize.
U.9, U. 24.

As you will accomp ish nothing
without measurement of the range;
estimation (only possible with
ation 1% X) need not be con-

An exact aim and correct
salvo at the target are
with sixfold magni-

range
magnific
aidered.
gpread of the
only attainable

1t depends upon whether the

quarter line 1s disposed towards or

away from you-

If it is di osed towards You,
a torpedo which passes across & ship’s
hows will not strike the next ahead;
and if the torpedo passes astern of
¢ is gone for ever.

1f the quarter line is disposed
away from Yyou a sing:le torpe:do
which misses, any ship in the line
<hould in theory hit the next asteri
or the ship next astern of that, and
wn the line. Whether it
eventually hits or not becomes &
wilon of the range of the tm‘])e.do
neth of the line.
l os of hitting, do not
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a ship 1
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E. SINKING OF MERCHANT VESSELS
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(1) Steamer=, which cannot b
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reached by an T T

may thus be foreed to =topin ol

that they may then be <ok
safe torpedo <hot.

(h)y When dealine with ol g

ll.H impossible (o =care tald
with torpedoces alone.

Boat= carevine very fi
(1fn~_~. o, Plie otlser Baoned, lipwe o
1)15; l):!fjﬁ N tonnaee,

. ceneral rule, torpedo:
must be reserved for valuablo <
ers (ay 3.000 tons Uross
rl(‘:ll}lt‘]'rﬁ _-‘H,-me‘tt‘nl ol beine trag

U B ot and other boat-
:l”u\\‘ml stnall <teanier= to pa
alter having  pus<hed !uw:‘w
mereed  attack «oflicienth
l'l‘(‘tiliftli;f.(' the chareter ol
\'(‘h.;s'{'lz-_

I the proesent war ol cobinh
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E. SINKING OF MERCHANT VESSELS

or Qege) a1l efe
noiﬂl ge mail steamers; but even then
; at ranges exceeding 3 000 m.
(3,280 v« o
yd )rds.].

6. is advi
stant It is advisable to make con-
Me 1_] use of the book of “Views of
A,Xril‘f-_ln,nt Vessels', issued by the
Admiralty Stall. ~

3

) . Depth setting against mer-
chant vessels: S

(@) Wi
cort . With a calm =ca and  the
erta - of i l
. mty ol reliable d(\plh keeping.
. epth setting of 2 m. [6.6 ft.]
S Tec i .
la commended, even agamst the
rgest steamoers.

In anvy ' i
- Ay cnse against an ordimary
Cargo steamer,

Reference to the pictures and
son of these with the actual

compat
ountered will improve

vessels enc

your powers of estimating the angle

on the bow.
If the angle on the bow is over-

ostimated, an obtuse track angle
results.
The golden rule for torpedo firing

from submarines 18:
Better 75° than 05°.

() A hit near the surface fre-
quently tears open the upper deck,
thus allowing the air to escape, which
will result in the ship sinking or
tle more quickly:
amers which are well
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{ on the air bubbles formed in the

turning tur
Cargo ste

[loa
holds.
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be p]'nducvd ar
cunfire. Look

enemn s-'ublnu.rinvsl
(3) The decks form the main

<tiffening <ions of a ship; if
they are destroy od, vessels will often

broak in two OF collapse inwards.
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orain gteamers (so-called
amers) and steamers loaded
: ,1n spite of vents
i1l not sink or will
not sl because the hole
In-mhu-ml by the sion becomes
ain or some similar
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comes sticky when

vents for the air must
tificially by means of
out meanwhile for

conne

:l.g:Linr;t'.
{runk ste
with flour, whic
[or the air, either w
ko quickly,

CRrgo which
mi{ml with water.
17, 38,
(y) The nearer hlt _i:-‘» t.'o t.l_m,
waler lme {he more offective 1t will
living targets.
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