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PROTECTION OF A CONVOY.

It is, therefore, considered not oo much to assume {hat enemy
submarines can travel 7 miles in the first hour submerged, and <t1ll
have in reserve sufficient battery power with which to eseape il
hunted.

Assuming the convoy’s slpccd of adv

ance to be 74 knots. the depth
of a column to be three s

: 1ips, . e., hall a mile, and considering «
browning range of 3,000 yards, th danger angle, if the visibility of the
convoy to a submerged submarine is T miles. is 71 degrees from
ahead of the wing columns, ' '

As the “ visibility submerged” decreases, the danger angle inereases
until the limit is reached, at which the submarine is within brown-
mg range when she sights the eonvov,

The table on page 1

; b M page 5 gives the danger angle for various <pecds of
convoy and visibility

worked out on the foregoing assumptions.
DIVING DANGER AREA.

diagl'ams, the area (AAXY) within the (1:1!1,‘.{‘2'.'
the convoy, i~ called the ** Diving Danger Area.
within this area will be able, whilst submerged, to
voy and get in an g{{ack. -
seen that the limits of this area depend on the visibility
and the danger angle,

Referring to the
angle, and ahead of
_Any submarine
sight the con
[t will he
submerged

SURFACE DANGER AREA.

UUL"’l,dC_“lU di\-'ing danger area lies the surface danger area (BDB)
whose limits are determinad by the distance ab which the CONvoy 1s
visible to the submarine op the surface.  In Diaoram I this is shown
as 11 miles, but mgy he crr(‘,atl(.,- if the convoy includes unusually
large ships, or is making m%oh smaoke. '

. Any submarine in this areg {vill il there are no extended patrols,
sight the convoy and be able tq ;I“‘l into position for attack.

CRITICAL POINTS.

l.h('\ pomts X and Y ype critical points and must he (-«lmsnlv_l'ud n
0;'.1(lmg on the positions of the eccort. I a submarine fnllc)\\'llng upl
ASLOTD, OF coming iy o, e tho convoy's masts ang
funnels in il tb}“l fmn_] the flanks, having f“|l o Eiass
oints she ¢ =AY, but ]’(‘Ulg horgell unseen, can get @
points she can dive in and attacl; submerged.

OTHER CONSIDERATIONS.
Submarines

] originally in o Diving Danger Area, il Torced
to dive, will 1 A 2 the =

any i - whils il in <ition
Ny case g e convoy whilst still in o position
to attack it Qur. ca8e sight e convoy e T 1
. ACKat. Submarines between the two areas AA and BB,
forced to dive, will not sight the convoy until they come to the
surface too late to attack, i )
Submarines outside B3 will ot sight the convoy at all.  Conse-
- ¥ = S1IE gt gt
quently, it is most desirablo to cover as much of the area hotween
; T D" ;
AN and BB 215 possible witl (L oxLended escort. . .
SZdn, b 1s considerad that the eseorts should be <tationed outside
the Diving ]):mgv_r Arvea. T within it, the enemy has only to adopt
the simple plan of always diving in toward and getting in the wake
of any single patrol vessel sichted. to be sure of always getting
o .

PROTECTION OF A CONVOY. 7

b ol P - 1
within striking distance of the convoy. The posmpﬁl1 Oftilﬂée ?(ﬁtlgﬁ?]d
patrol should therefore satisfy as far as possible th g
conditions:— ) } : ‘dad

(@) The eritical points X and Y should be guarded. i i
(b) As much as possible of the area between AA an '
be kept under observation. X o
(¢) The patrol vessels should be outj51do. the Divin D&ng%;ﬁfﬁé
Taking 6 miles as the minimum distance at which a submai
D : ing seen by a patrol vessel, the positions
musi{ submerge to avoid being seen by a | e o ol
(P, and P,) in which the patrols shcl)_u d be stationed are fixed by
foregoing conditions within narrow limits. e e
These positions, for various speeds of convoy and visibilities,
are given in the following table:
INDED ESCORTS AN NGER ANGLES FOR
TABLE GIVING POSITIONS OF EXTENDED lub(,OR'lfz AND DAr
e nn-?rmzlcm' \'tsmluTﬁ:s AND SPEEDS OF CONVOY.
This table is based on the following assulr_lptlong(i) rds A
The position submarine has to reach is 3_,0 1)" e
the last ship of the wing column in order to get a chance
able browning shot. ]
Depth of column = half a mile. _ -
Maximum average speed of submarine =7 ‘ngi',. P
Maximum distance she can travel at this speed =7 .

i | 2 14
| . & i I 9 10 12
Speed of COonvor in KIOS. oo aaeanannns i 6.5 ! = ! } SEe) S
Visibility: - § 68 2 {56 IR &
Submerged, 7| Danger angle............. L] I i & . b\ 5
|« ax : 2
Surface, 11 miles..| Position of P 1 and * 2 from Y o ! [

| right ahead.

Visihility: == = -

) " y 3 6 0
Submersed, 4 | Danger angle 96 89 L

\
40‘ 37| 33 30
|

| I n . N 43 40 36 35
Surface, imiles...! Position of P 1and P 2 from | 47 46 4 i 2
right ahead.

Visibilityv: n = i | 82 75 71 65 57
Submerged, 3 | Dangerangle.......... 105 9 & | | 7
miles, 1 | s = ol 51| 50| 49 46
sarface, tmiles. | Position of P 1and P2 from | 52 a2 52 & | |
 right ahead. | | | |

Nore 1.--1f the atmosphere 1s_abnormally clear J’Jﬁ(ﬂ} Vl?;?lt]}llfa)r
submerged may exceed 7 miles. Points X and Y will be Ience
out, and the Diving Danger Area will be extended 11“idcogse urthel"
Under thoese circumstances, extended patro‘ls shoq he .1@ ;
away from the convov, hut on the same bearing as for visibility o
1T miles, ' _ A

NoTE 2—If the number ol escort  eraft .‘l'\'ﬂ-}l&l)]ﬂ pel‘mlFtQ]f-:
it would be desirable to have a patrol stationed right ahead of the
convoy as at P 3 in Digeram I.

The value of a ])::Ilrnl in thi= position would, howo.vel_',' (ée'pmlc}
on the chanece of her sichting the submarine bhefore she dived; and
this chance is least in clear weather. By

[t will he ]mml.(l[“:]]l(;.; as the visibility decreases the atrols 1{:L
P 1and P2 close in nearer the convoy, and the areas Qﬂ.ch 1]%)" Lxl-f ;111
observation approach each other until at 6 miles ':’lt‘tl')lht)(f Ehii‘??llia-%
[1) practically the whole of the Diving Danger Area (w :
decrensed in proportion) is under observation.
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DIAGRAM I (¢ B.680)

S PROTECTION OF A CONVOY. ( )
| Speed of Convoy = 7L Knots,
VALUE OF EXTENDED ESCORT. Vistbility = 11 Miles.
This may be considered under two heads: Vistbility through Periscope = 7 Miles.
(¢) Number of attacks prevented by the submarine being forced Danger Angle - 71°

to dive whilst still out of reach of the convoy, or bheing prevented v
from steaming round it from a position abaft the beam.
This number will probably never be known, and theory must

Py Py = Patrol Vessel zigzagging at 9 Knots,
’ .
l.es steering 3 points off Mean Course.

befolenmsaguids, -~ - - U v UEROEER L dpavim e o S ;.E

The proportion of attacks that theoretically will be saved by 2 B‘,g;
extended escort is given by the proportion of the distance between : i
AA and BB to the distance BB in the diagrams, il N Z 5

About 28 per cent of the attacks possible without an extended A Al i
escort. will be provented in all visibilities above 6 miles. With e a
lower visibilities the percentage decreases as the visibility throuch a : p:s“‘-'fr"is‘,bm,;m, ‘,:'M‘y‘égez &
periscope more nearly approaches that on the surfaco. P 2 ey 0%

() Number of attacks prevented by the patrol actually sighting £ i
the submarine hefore diving, C ‘ A

Since British Atlantic convoys were first mstituted, up till October 4
18, 1917, nine cases have occurred in which a submarine has heen A
sighted on the surface by the convoy escort (escort in various posi- B
tions), and in none of these cases was the submarine able to d(*lli\'(‘l' e
her attack. 3

In the same period 17 attacks were made in which torpedoes ﬁ
were fired at the convoy, with or without success. The number 3
of such sightings may he expected to decrease in proportion o ‘ E
the number of attacks as the enemy acquires more skill and begins | SR 2
to realize the number of opportunitics he has lost. 1

-4

RELATIVE VALUE OF T. B. D.'S AND TRAWLERS AS EXTENDED ESCORTS. \ é
Considering the relative value of cach as extended patrols: ) l T A i '%

. b . i

T. B. D.'S. bl i 2

() Advantages: ! e B : \ 4

(1) Reserve of speed allows a more pronounced zigzag to he =
carried out if required. | 5 7

(2) Better look-out is generally kept. ;

(h) Disadvantages: _

(1) Superior value as an escort for preventing torpedo atiack is
not made use of.

(2) More easily seen in elear weather and more respected by suby- I
marine; consequently less chance of sighting on the surface. exeept : I 5w : 7
when visibility is low. | ‘ s/,’.,’_;-/ : :a

TRAWLERS. s ; 5

Advantages: b4 t 7

(1) Range of vision almost as good as in T. B. D, ; oy ! Z

(2) At present enemy submarines are inclined (o treat trawlers / Z
with contempt, and frequently do not dive if it is not convenien( to po— i 4
do so. ' ;t}
SUGGESTIONS A8 TO WHEN EXTENDED ESCORTS SHOULD BE [USED. ' /

It i1s considered, at present, that vessels employed as st ¥
escorts stationed at P 1 and P 2, as given in the table (p. 7), are !
more usefully employed than when used as g sereen against lono- i
range browning shots, E o | E ‘ r

gl . . oty
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DIAGRAM . (¢ 5.680)

Speed of Convoy = 74 Knots
Visibility = 1 Miles

voarbihity through Periseope = 7 Miles.
panger Arale Z°

p, = Patrol Vessel z19zagging at 9 Knots,
i L& steering 3 points off Mean Course.
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DIAGRAM |l (¢B.680)
Speed of Counvoy = 7% Knots.
Visibility = 6 Miles.

Datiger = — == = Aped == = == S T — ———= Visibility through Pertseope = 4 miles.
—_———_——— Y — — — — = A_—: : =, 9
T 711 B - Danger Angle =78

1 P Py = Patrol Vessels zigzagging.
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DIAGRAM Il /c.B.680)

= 74 Knots.

of Convoy

Speed

Visibility = 4 Miles.

3 miles.

Visibility through Perisecope

Danger Angle ='85°

Py P2 = Patrol Vessels zigz40ging.
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PROTECTION OI' A CONVOY.

oo used st tlt‘lwncl on the }

Whether extended escorts <hould 1
for close esceort

illlmbers available after the minimum requirements
1ave been met.

l ) The minimum number for close escort is considered to be as fol-
1 ows (vide diagrams in €. B. 620 .
. Two T. B. D.’s on each (lank in positions 1.3, 4. and 6 of the 8-escorl
agram.
s, and, il the

b . - . T =
n ne T. B. D. ahead of cach wing 1 positions i‘:lllli
umber of columns exceed 5. one T. 3. D. ahead of center column in
| position (.
1f only one T. B. D. is then available she should be stutmnod‘lut.
Shouloa P 2, unless the visibility 13 loss than about 3 miles, when she
} If zigzag across the path ol the convoy. s T, B8
‘ clo the convoy is straggling and the columns cannot n”\g]) e
to z(i;a,%?’ 4 cables, the senjor ollicer .~;lmul(l”usq h;f (hhl()l‘(ﬂtl:‘”':'()l]'t
o » whole of . escort available o the close escort
Positiong. g the whole of the es
i tl‘awﬂ"he escort force is a composite Onc. e, T.B. I.}. S mﬂ )tli:“ lers,
ks should be stationed in the extended osvull‘ipn;lllt N oy
Xtended escorts should not be ased when the pathee e )

eing effectively covered by aireraft.
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