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NAVY DEPARTMENT, 
O@FICE OF NAVAL INTELLIGENCE, B 

This . . Washington, Feb1:11:1'1'Y 25, !91. · . 
It is pa1!1-phlet IS a reprmt of a confidential Bntish publication 
tial ::JY important that this information should be ke~t c~nfideb~ 
allo~ed ~o perso!l b~ow the rank of a commissioned officer is td. 0 

officer · h ~xamme it except l)y _permission of the conunan mg 
ef its ~~; e~a.se of persons m the Navy who may require knowledge 

en m the performance of their duties. 
ROGER WELLES, 

Oaptain, U. S. N(JJl)'lj, ce 
Directo-r of Naval Intelligen · 
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6 PROTECTION OF A CONVOY. 

It is then,fore co11s1·d , · d b '· , · me 1101 too rnu<'h t.o :issum<• t '1·11 l'J 1t• 1111· 
shu mannes can travel 7 miles i11 the firs t hoLU· s ulmwr()'r d. •11, d " ' iiJ 

aye 111 rcsen-r. sufficicn t I t t · l · 0 
· • • · · · hun ted . . . Hl ·,·n· pm1·r.r \\')j". ·1 ,,·hl('h t () ( 'C-:('fl P' ' 1 I 

Assumin()' t he cml\'o,·· . , I f 1 of a col O t b .; :, specc n at n111 c<• lo lir 7 .1, k1111t ,-. . 1111' d<·p l l, 
· umn ° c t lu'cc ship · } lf ·1 - I · · browniJJO' l'fl.JlO' f 

3 
s , 1 · ' ' · , 1a a n11 r , n11< 1·011s1d1·r111g ,1 

conyo,· "'to , 0 e Cb) ,OO0 yards, t!IC' d,rng<n· angln. if t lH' ,·isihilit ,· nl' 1 Ii" 
.; a su mcr<Tccl suhm · · - ·1 · · · a.head of tl · lb · ar11w 1:-; 1 m1 rs. 1s 71 d<•"J'I'<'" I rom ' w WlllO' co llDlns · ,.. 

As the" visihilit\' suhmct:O' d " 1 . unti l tJ
1
e 1· ·t · · · ,..,c < 1' 1'1'<':ts<•:-;, tlw da11<T1•r :111 <•1(' 1111·r1•;1,-c,-; 

. im1 is reached ' t ( I . I 'I I . '"' . _,.., . mQ' ran()'c whell l .·O' . , ' W 11<· 1 , 11' ,-u >man11 <• 1s 11·,t '1111 hro\\'11 -
'ilrh o . S lC Slbhts the COI i 1·01·. 

e tnble on pnO'c 5 O'i _ . tl 1 ., . . . 
convoy ·incl · 'b·i·"' . . "' \ CS l<' 'nngrr nngk !or Ya n ou,-, "! w<•d,- o l , , 1s1 1 1t , worh•cl I f . . . , • out 011 t 1n oregomg assump1 11 111- . 

Dl\' ING i)_\:,.;(;EH AHi•:,\. 

Refcrri11 g Lo t he d · O' . . . . . . 
analc and ahead '.r ti18"'tams, tlw ll l'Oil (.L\X) ) \\'J(.]u11 I Ill' (l:t !1gN 

An~· s11bn1·11,'·1 o ·t· lC convoy_' i,.. l'H llcd 1 lw , ' D i vi ll!! D:uwer .:\ rN1. .. 
• .; · • ll l' w1 hm t i · · 1 · ~ "' sight tho convo- d O' _. us ar1':1 \\'I I h1• :1 hl<• . whils1 s \l hnwrg<·• l, J(I 
It will J , . } ahn bot 11~ a.n at tnck. ic seen t a t tho l 'ts 1· I . I . . . . submcrcrcd ·tn l tl I Imt · o 1 us ,1 n•a <r.p(•nd till tit!' n s il)llil1· 

0 • ' t to c a11grr angle. · 

SUl!FACI, J>.-\ :-,;(;EJI .\ 111•;,\. 
Outside l lto d ivi11 c, cl· . . 

whose limits arc [,b . ,l_ngcr Hl'C; l 11('". tl w s urlac·(• d:11tg()I' nrnn (BB) 
visible to the Sl I c ete_nrnned hy t lw d1s 1·n11 cr1 a (; 11·lt1ch tlw r oin-oy 1s 
as 11 miles, ,)l:; mari~o ~n L_hc Slll'f:: ('('. 111 Di ngrnm I ( liis is s!tow11 
lar,Yc ships 

01
. · mal ~ he g1oaLer ii t lu· coll,·01· llll' iud,•s 111111s un ll_,· 

i? ' is ma , 111 0' mu ··l I· . 
Any subm·u·· . ,:, _ c l smo "' · 

sight ·the c·on\·\;~c, m
1
t
1
lus 1tn 1a will. ii' lhcn· nm 110 c xLcrndnd pnlrols, 

-1 ,lll< )<' nhle to g,•1 i11 10 posi1io11 f or n t t nck . 

CH!TJC,\I. 1'Ol1'TS. 

The poin ts X . I v . . . . 
decidi 11g Oil t h <l ll( __ J. ill'(' cn t ic,tl po111 ls :_111 d 111us l lw <.:Ol lS ld<:l'nd Ill 
astnrn 

O
, ? po_sil1011s of the (',-; ,·n r l . If a s uhm :i r11H' _follo \\'111g up 

fu nnel~ i:
1 
c;i~h ng 111 from 1 he flan k,.; . lia1·i11g ( lie 1·rn1 ,·oy,., ni nsl,-; :rncl 

l101·11 t- .1 b ti hut hcmg hoi·s<•lf u iisc<'ll r·H II ge l :1ll<'nd of t ll('sn 
s s 10 ean d . , · ' 111 Ill :m d ntt-.nck -.: 1dJ11wrg,·d. 

PROTECTION OF A CONVOY, 7 

wit li i11 s triking dis tan ce of the convoy. The position of the exte,;ded 
pnlrol should t·lwrcfow satisfv as fur ns possible the following 
conditions :- · 

(a) The critical poin ts X and Y should be guarded. 
(b) As m ul'lt ;1s possihlr of t.hc nrea between AA and BB should 

he kept under ohsornttion. 
(c) Tlw pat-rol vessels should be outside tho Diving Danger Area . 
T:1king 6 miles a~ the minimum distan ce a t which a submarine 

mus t· submerge to_ aYoid being seen by a patroJ vessel , the positions 
( .l\ and P 2 ) 111 wluch thn pntrols should be s tat10ned are fL--rnd by t he 
foregoing conditions withi11 narrow limits. 

Tli1•,.;e positions , for rnrious speeds ol' convoy and visibilities, 
an• gi , ·en in t Ito following t.i hlo: 

T ABLE <;J\'IK(; l'OSlTIOKS O F EXTE J\' J1ED ESCORTS AND DANGEU ANGLES FOR 
f>If.'FF.HENT \ "ISII.IILITIES AND S PEEDS OF CONVOY. 

:eh is (n hlc i" hasccl 0 11 the following assumptions : 
L'lte posi(i(lll s ubmarine has t·o roach is 3,000 yards abeam of 

t IH· las! ship of the ,1·i1w ('olumn in or der to get a chance of a reason-
,d-.le browning shot. 

0 

Drpt.h of column = hnlf a mile. 
?lfoximum iworagc speed o f submarine ~7 kno ts. . 
} I II x.imum dis tance she can travel at th1s speed= 7 Dllles . 

\ · i~ihilit ,·: 
.-.:11b!

0

lll' l'J.!.t'd , 
11111<'s. 

.. ........... ...... ... ... 1·G .. i - ~ - 8 _ _ 9 __ 1_0 _ _ _ 12 __ 14 

-'11rfnr(•1 11 mi le, . 

\ "j-.jhilit Y: 
. ...: 11!1!11l'r:!rd . 

111i[. , .. . 
:'- t 1J b(·1• . li 111ih.•:-. 

\ "i:-:ihilit ,·: 
:-:uhl1H•rgrd , 

lll ih-s . 
,...:llrf;HT. I lllill'"- . 

. , 

1 

I 

I 
·I 
I 

I >nngt•r a ngle . .. .... . .. .. .... -1 , 1 

l'os ition of P 1 :ind P:.? from · •1:i 
righL ahead. 

l >an~er nngle . . . . . . . 96 

l'o:-ition of P I and 1• ·i rrom 4i 
ri l!'ht ahr:ul. 

I >a ugt•r angh' . ..... . .. . ..... 10;; 

l'o, ilion nf P I :tn d I ':.! from ~'.!. 
ri g:111 nlwad . 

89 

·16 I 

9.j I 

52 I 
I 

I 

71 68 62 

·13 i ·12 -10 

7 i6 i O 

,l ;j 
I 

-1-! 43 

:~ I 
82 75 

;;1 50 

56 

3i 

66 

40 

ii 

49 

47 

33 

.56 

36 

65 

46 

42 

30 

52 

35 

5i 

44 

\ <rn: 1.- - U i he a.tmos plwrr is ahnormally clear ~he visibility 
s ubmcrgnd m n r l'xroccl 7 milr,; . P oints X and Y will be far ther 
o~it .. a_nd the Di,· ing Danger Arr.a will bo extended in consequ~~ce. 
1 n dm . thrs<' r 1re11mst nn <·cs e:--:tended patrols should b e fai ther 
11 11·:n·_ lrn1n tl ,1· <·011,·01·. !111t '011 1ho same hearing as for visibilit y of 
11 milt•, _ · 

.\oTi-: '2. I I' t 111· 1ll1m ht·r 111' csc·ort craft nvailablc permitted , 
it wou ld IH• 1lt-sir:1l ,Jp to li :1,·1· :1 pa trol stntionocl right ahead of the 
00!1,"D.,· a,-; nt P :; in Diagram I. . 

I Ill' rnlut• o f :1 pn trol in tl,1:- position would , however , depend 
() JI _ Ill(• (' lta1wn or lier :-;iglt l ing 1lw suhmnrinc hr.fore she di Yod ; and 
I '1 1,-; ('lt:111c·o 1:-; ]P;t,-;( in d t•n r wea l l1t'l' . 

I , ,,·d i IH• 11 0l<'d 1lt:1 I n,-; 1Ii ,· 1· i:-; ibili t r docroasos t ho pa t.rol ' ut 
I' I :111d P 2 l'io,-;n i11 iH·:ll'Pr tlw 1·011 Yo\' . ni'1d t he areas each h as under 

1>i>,-,N,·:1tion apprn: t.<' h n:J('l t Mll<'r unt-i i :Lt G miles' visibili ty (:qiagrnm 
ll ) pral'l wn11_,· tlw 11·ltnlo of t lw Di,·ing Da nger Arca (whJch h as 
d 1•1T1•:1,1•d 111 pro1,11rl i1111 ) j -; \111d,•r nhsnrv:11·io11 . 
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8 PROT ECJ.:J0:1\ OF .-\ CONVOY. 

VALUE OF EXTE.'.'/Of,l) ESCORT. 

This m ay be considered under hrn heads : 
(a) Number of attacks pre,ent·rcl by t·ho submarinn being forc<·d 

to dive whilst still out of reach of the co1n·oy, or being prcventrd 
from steaming roun d it from a pos it·ion nbaft the beam. 

This number will probably no\·rr he knom1 , and thcor,\· must 
he taken as a guide. 

The proportion of attacks that theorotically will he suyccl h,.­
oxtended escort is given by the proportion of tlw di;;; tan cn l,c twec~1 
.AA and BB to the dis t a.nee BB in the clingrnms. 

About 2N per cont of the a t tn.('k,.; possible \,·ithuu t an (\X(cndecl 
escor t will ho p1·eYent<•cl in all Yi;;ihilities above G mile•,;. 11it·h 
lower vis ibili ties the prrcon ta~c dc·1-reas0s as t·he ,;is ihi]ity t liroug li a 
periscope more nenrly aj1pronc11cs th:1 tc on the surface. 

(b) Numhnr of :1t ta c ,s prc,;ent<•d ll\- th e p:1Jm] actunlh· si"lii i1w 
the submnri,w before di,; ing. .. "' '"' 

Since Bri tish Atlani-ic convoys \1·<• rn firs tc instituted , up t ill OctobCl" 
18, 1917, nine cases lta\·11 oce11rrcd in which a s uhmari1w has been 
sighted on the s urfa c<\ h_,; tlw ro,w.,_,. p,;cor t. (csrnrt in ,arious pos i­
tions ), and in no1w of t lwsr c·:1,,os \\· ,1,.; the suhma ri,w ab le to dC'liY cr 
her a ttack. 

In the same purio<l 17 attack.-:: 1\·Ne made i11 whieh toqwdo<•s 
were fired a t tltc con\~oy, with or \\·i thout suc<·es,;. Tho number 
of such sighti11 g,.; rna_r Im expeekd t·o <lecrnase in proporlio11 Lo 
th e nwnher of aLLncks as the enenl_l' ncqui1·es morn s ki lJ and bcains 
to realize the num hor of opportunit i<',.; he h:1:, los t;. b 

RELAT IVE VALUE OF T . B. D."S AND TIL\ W LEHS . .\S EXT EJ\DED ESCO HTS. 

Considering tho rela tive v:tlue ol' 1•acl1 a,; t·xtend<·d pat rols : 

T. Il. 11.'S . 
(a) .\.< h· ,rn tngcs : 
(1) R cscn·e of s pc0( l allows a 1nnre prnnouncocl z1gz,tg t•> he 

ca rri ed out if required . 
(2) Better loo k-ou t is ge11 crnlly kl'pt . 
(b ) Disad vn11 tages : 
(1) ~upcrio r n1.luc as a 11 escort for pn •1·1•11Ling torprdo :i tt.:tl' k i,; 

!lo t JJ1:1dc u,sr o f. 
(2 ) :\[on• easih- ,;ee11 in d (•ar wea l lit·r a11d mort• n 'spcctcd I)\· :-. u lJ­

mnr i1w : <·011s0q u~• 11t ly Jp,.; ,.: (' lia11ce of ,.: i_!.!,'li ti11g on the ,illrf,H•e. ;,x<·1•p t 
" ·h('II 1·is ihili Ly is 1011". 

'l'IIA WLE Jh . 
. \.d n u1 Lages : 
(1) Hano·c• o f 1·1s 1t111 a l1no,-,t a,; go11il :ts 111 T . B. D. ·s . 
(2 ) .\. t f;l'PsenL <•ncmy suhmann<•~ :i re ind med lo t roaL t r,11ders 

\1·i th r-ontempt. and frpq uc11tly do not rlil"t' if i t is 11n t <'0Jl\·e11ien t to 
do so . 

Sl"GGESTIO:-.IS .-\S TO WHEN EXTE~nED ESCORTS SHO! ' I.I) BE 1·~,E!>. 

lt is ('O lls id<' re<I. ,lt pn•scnt. Lltnt rnssels <'mplo\·ed :ts <' X(l' it.!Pd 
t'sr orts stn tioned nt P l and P 2, :1s g ivrn in t lte 'tahle (p. ;· 1. itrc 
more usefully employ ed f li:rn \\·!Jpn 11 ,.;<•d as a, S(·rrr11 aga i

11
;;; t 11111 2,·-

ra nge hrmn 1ing sl ,o ts. · 
', 

11 r , ,i~ e>n l'Ur/110 

I , 
I 

I 
I , 

I 
I 
I 
I 
I 
I - ------r---
' 

DIAGRAM I, /C.B.680J 

Speed of Convoy= '7! .Knot:., 

V1s1bil1ty = II Miles . 

V1s1b1/Jly !hrough Perist'ope = 7 M,le.s. 

Danger A r.g/c · 7 I 0 

P1 P2 = Patrol Vessel zigzagging at 9 "Knots, 
i.e:, steermg 3 fXJin ts off M ean Course. 
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DIAGRAM I. re B.680) 

Speed oj Convoy = 7! . Knots. 

V1s1DJl1 :)' ~ II Mdcs 

V :s1b,/1t}' 1 h r o:.,gh P· ri,,·,)pc 

Dan9cr A ,:glc 7:" 

7 M1 /c.s. 

p
1 

P, ~ Patr ol Vessel z,gzagg,ng at 9 Knots, 

1 e., stc.:rmg 3 points o.fi M,,an Cour se. 
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DI AGRAM II. IC.B.rror>) 

Speed of Convoy= n Knots. 

Vis ibility = 6 Miles. 

Visibility through Per1seopc, == 4 miles. 

Da nge r A ngfo = 78° 

P1 P,i = P atrol Vessels z igzagging. 
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DIAGRAM 111. (C.JJ.680) 
Speed of Convoy= 7~ Knots. 

Visibility = 4 Miles. 

Visibility t hrough Periseope = 3 miles. 

Danger Angle = BS0
• 

/ 
/ 

I 
I 

I 

I 

I 

I 

\ 
I 
I 

/ 

Ord na nce Survey, N ovember I 9 17. 



PROTECTION OF A CO~TOY. 
9 

Whether c · t 1 1 numbers . "l f11( l'( . l',-('11 l't:- , lt1111ld 111· 11,,.,1 11111:-t d1•11t·11d t1 ll th(• 
have bee a\ ill 11 ) IL• al t1•r t lH· 111i 11i1111 111 1 r, •,p1ir,•1111·1 1t , f11 r (·111..;1• <'"('or{ 

n met. 
The m.inimun I · lows (vid , l nun1 )l'I' lor cl,1,;,• ,•,;1·11rt i:- ,·,111,.;id('n 'd {ti Ii(' a,; fol-

1\ 
e clJUO'J'tlJll::, 111 (. I) l' ·)t) . 

. VO T. B Do' \.. >. >.- ' · . . . 
di(Jram. · · son eaeh 11:tllk Ill pt1""1t 1011:- I.:, . -I. :11ld ti ol t ht• :-:-1':-('n rt 

ne T. B D ·d I f I · · · . - I I ·1· I 
number f · 

1 
· · 1c:11 o e.1c , \1·111~ tll p11:-1t 111ll:- , . :111, :-.. ,1111 . 1 l 1c 

position C co urnns l'Xl'et>d :i. t1 lll' T. I~. I). :d1(':1d 11f l't'lller ('olunrn 111 

If only · 'l ' P 1 or p 
9 
one . 13. D. j,; then :1\·:1il:1 hle ,-h,• ,;!11,uJd Ill' ,;(:1tin11cd nt 

should .. ~, unlcs:,; Lht> \·i:-;i liiJi t \" i:.: It's,:: t h,111 :dwu t :, mil<':-. \l'ht•n ,-he 

Z)O'ZfiO' I . If the b o ncn~::;::; t H' p:1th t1f till' <·01l1·11y. 
close as ~onvuy 1::; :-; t r:1~g! i_11~ :111d the n1lu11111:.: 1·:1n1111 t h1• k(•pl 11::i 

to stati . cahlc,.;, Lile :;cll1or oll1L'e r ,;l1t1Ultl u:-c 111,; tl1scrl'11011 as 

positiononmg Lh<' \\·hole of the• 1•:-n1 rt :t1·:1 i1:1hk Ill the dose c,.;('orl 

If s. 
traw1!~! escor t fo rce i:; a <·ompP:-it1· om'. i. l' .. T. 13. !)_·,; :11_1d trnw!Ns, 

. Exten shou ld be :;ta Lioncd in t Ill' t•xtelld(•d c,;cnrt p11:-1 t1oll,.;. 
JS bein de~ C~<'o rt:; :shou ld not bl' u,;cd \1·hcll the pa th nf t ill' 1·011\·n.\· 

g efiect1\'cly 1·0\·pred b_\· :1ircrnft. 

'-


