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TIJa chart eatltJ.N "HHntb17l~Gasee of SbJ.P.Ping 'b7 U/6 Action" 

.tll.tnt&s tbe rdat.1oub:lp b~twftn ·!be AJUed ~lt; ag&!Dst th• 

r. .. ,_., ti'-l:D~~t. mera.aee ·1D ~orld ittazo II ad tM •~Wlty ot accurate 

an:i t!a17 o.pcrat4oaai iDtelligence aer!.wd ......_ CJ!'7P'tallal;p1s {l.e.1 

Na.cune. tiK' tcxta of_.,._, Jl'&d1o -.a.;;a'"'ea). It~- takelf into accoamt 

the ot.b.er' p-rinCSpal .factiors mie~. 'inllaen~ tha Out.co.e '.ot tbe AtJ.anU.C 

batQ.e. 

A fdr.oit1caat.. ·t.wo-fold c~i.Aan ot tbG ftlutt o£ t::a~:.Wlkatioa 

IDtal.i;_~ence (~;.tmrr) 1ll aar~ t• ·~' f1oom ~~n ~alsosia ot .,_ 

c:Mrt~ {)& ~c= one; bad, 1t. 1a ~~bl~ cl~ar that. lritia - ti.!. 

COOW CODtributed -direcf.l7 Md aabatanUAU7 t.o t.he Allied Y.lctoq 

oYer the ~eJ"D;an V-boat. ·CD tbc o·tber haiatl1 tile atageerinf, louea in• 
. ' 

tl:leW.. m .:'l.lied tdJSpp""' b7 ti-boat.• tr. ._ ~uibrtak of the ar 

uratll the •~ of 19Ll •. -.... cloeely :r.lated to the ~ of •ucc­

achieftd b.Y th~ :WJr.ati C<Jttlf orran:Uat:ton (tbe •B• -~)against 

}.Uied .-~liov•t.lona. 

fbrae d8rroee ot .Celfnrt -~ are ftPI'Uated tm the d1arf, tar 

totb"BriUib • t::.~:. and t~ nd1o l"1U:lli~i..10• {R.l.), nacelflov~ · 

~ • .ad. hl.:;,h ~b1lit.7• GCX'JI&Jl -.ic»i..l.QU (.6iween li.'bl. 

,headQll&l"ten ~nd the tl.._i.. tleet. ,.... cazTietl ~clunvelj· l.."l tbe ~ 

· JIIIC.h~ oipha (!.:1:~..1)1 • bJ&Ia-gr~ .,.tea. lD oonsequence~ the 

cantJ.ned Dr.lUIZI- i,!.:·-. Cl"JP-aaal.Jt~ at'Wolr. vas conctntnted on thi8 
., 
:' 
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'Of •luticm but. ala) ~ tiM l1lld. ta\S.ort J'OI' iaedlate operation&l. 

.tfect.1Yirld'a ot · t!le · uitonii.Uon. Lolf reaclablU.t)', Ul....Cor•, 111d1c&W. 
. . . . ~ 

a low "tate ot 40luttoii lrltll a t:lae. J.oc ih ~t.inl Ule uasaga .-ach · 

that Ulc iftt01'a&t.1oll ob~i.Decl 1a ~r 110 uta 1W · tM1dtate ope8tloDal 

ettectl..,.... It 1• •atu11 bo-.r;• tor buUdiD£ .a bukt,l'owMI or 
at.r-ategic 1af'onla.tlon. Jtedl• f"eaclilbJ1tty!DCIJ.catea app:roxD&telJ' a 

~ 101~ ot a. __ ,., a117 -or vhlch caa be ~ :ta ·~~ 

time to 1ae or 1aedl&te tactical •lue. 111gb :r.acw.:>U1tJ inclioetw 

ttaat; .i.1 o~ :rcoa-t or- tit. .... ae• C&:fl be dea"JPW COIIp~ (•.aolidlJ•) 

aD4 can be nad curnntl:y a1d cont..m•ual,. ti\th a .t.-a of ~. 
. . 

-~ tM ~* '81'1\~ - ·u.s. e.,P~1o ettort. ._ 4l.ftated 

~-aiJ:st the ~t: e1~ .Mdd.ntt, the r;&JMD .as• ~ GGZ~CC'trftted 
en cod£• a1kl oipb.cra COBta:i.Jda& int~tion ngar41ng Allled COftft,. Cl4 · 

aerdlant abJWiac• · lio ~ olj- •cldDe vu. aYaSlatile ~or ~ 
. . 

UGt: tor tMa tntno -.,w. l•te 1n 19U· B~Dee, rz. _1914 •tn late 
. . . . 

l-9L3._ all oL tU W*ed COnftJ anclilhip;:inr; tDIOI'MUoll_. o-~1e41n 

leas IIEC\Ire c~ ad dph••• •4 1fF .. 41£&1Dat. ._. iba~ tbe •sa 
. .· 

. . 
~· law ,...~n~ty ot J.Uted tnt&. it. &ellla tllat. J.n't61l1,... 

1111a obta1ne4 troa ,.cllDg loV gade .,._. such .aa 1lel"'lbba\ lb2p .._ 

aDd aircr.Z:~ ~et011111i1aaance OOdea. MediUm ._.b~ty _J.mtcatee part.1al 

\. 
'\ ••ll"able, wu ·not ot th• esMDce 1n 4eci'JP\fn(; tld.a tmt.t'ic1 r~ u. 

\. . . . . . 
\. •a• SC91ce. at.I'H$ed Ute illportance ot lratldmr • a ba~ltgrocd ot 

\ . 

\ 
\ 
I 

~ 

: 



REF ID:A65651 

001lft7 ~-· ad 4-el~p; ·~- pattema. 1'0~ th~ 
P1I'POM• D:.-e.-z •t dci"Jpte wen ob1'1olii:IT of peat Wl••. ta 

. . . 
p81"1oda 1118n ••c.U.w c••!a .._.. .-. appro~te1!1 tbe ~ 

. - . . 

~. past·-~-- of ~J' babite ad procedul'ees togetbe vlth 

t1ut lmollll"fl&ullrity of.~ ootM.y ..U1nc patrtu'r!JI, _. ••• to ca­

penaata ror \ba laek ot cur,.'t 1af(tmaiion on Sndl'fidsl como,-. 111ib 

_readabUJ.t.,-iatllea.tes co.ple\e •lu\ion ot the 'British • t.~. bigh gn4e 

la.ftl.· ~(J' us.g Table• · 1IJIII' ed ~s-~ and 4eci7.Ption ot the. ... ear-
on _a cnanent &n4 contiallOu baau. the •• t)enioa .·ICllieYN th1s detr..i -

o£ auDC•s ODl.7 aee duriuc the ar • fl"'a Jullll7 mtn j~ ot 19hl. 

Ia &dd1Uon w · .ID"k~ ..-1q4 .h'a ~t.azaal,-s~, the c.. 
. . 

b!ne4 Britillh -: v.s. elton ':*~••~• tm othe- 80\U"'Ce. of infbl'atton 
. . 

baaed upoD. the c.er.as• he&'f1 ftdio Va!tio •. !he• we:te UlJ'eetion 

FiD4Ung (D/P) ao.4 \nc~t.ter i~t.iaft (ftiA and RI'P)1t P/1. ;ta a 

. utMcl ot locat!q a U"amad.$\er b7 ol»tiad.D1Jlc siaul.t.aeoua barillga a~ 

tteYift1.. nceiftJac at.a'U.ona and plott1ftg t.ha ara or· irrteraection oZ the 

beariJie lillea. na. i. a llCtbod of 1clen\1t71ag ~ rad1o !I!!'! .. b7 b1a 

BftCUng chaz..ctertattca1 while it.liF S.s a • .,. ot ~)ine; the n41o 
. . -

~tUn& atatloa br -~ '!Je et.C.trical cflai.ac~Uca ot tb8 

tra.ud.•aie. Drtb tt/1 a8ct tr...S.tter 1dlllt!ftcat1on-proeedures won 

1IJ8d ~~vel7 a4 etreetlftl.y apSOn \he G-boa~· Intel.l1gcce ta., 

cctn.CT •4 .applica\lcm We 1miCh 110r0 l.:f.a1 ~ tban in the case o.t 

1DMU1prlce 4eri'ftlel traa cl"fPtanal,.u •. 

., ,.. 
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.. 0 0 '· I ~ ! ~ 
~=CSJ~.,'f:~ ~ 8 aetc tJnausn li ........ 

--
ftOil the oat.bntlt of tJU". \Witil· Avewt of 191&0.- \be c...-.. -CftjoJ*l \. 

_, 

a per.iod of _.. • .Nadabill \7 e· IJI'1U• cHia -ai'Ml o'Spbtrra. (Thia . 
• • 0 ' • 

. : tacw -~~ ~~w ~1 ~ ere• plai4 ool\ID t.a.rd the lett Mill 

a1411 of tile chart._) ·.lt. iatfno~,tca .;...pte,--~ 'bot.b Bl't\1& lnal. . - -. -

Cott. !foe 2 ud 11'&~ CJP~ lbe I& WON appi'O¥JaaW7 SOf. ~~ 
- ~ - . . . . . 

~ ~ IPrlDg 4ad -er of~~ ,.ar ~ t!ae lac ot-~ 2b hotn 

·~ qt;d.w .-on. ~ua. 'Oluabl.e WorMtioll en the d~Arpoa1tian o~ tbe. 
. -

. Jd,USb fiN\ wa &wna~ 1118 •••llece -of ttae· ~ ... ·~c• -in tb. 
lat-ter pan ot thU period ia hf.J#'-ligtlW by tw aucceaatal a.-n 

! o - "I • ~ . -
atacb oa laYal. ~ore. • the ~ of Jf .. LS. OIJ.P.IOt£ Gil 8 ,_ 

. . . 
aad a. 1 ... tpe8koular u-tlo&\- OJMI"l""" •r.Un•~ tile Boftbera Pau.l 

•-*law. 
f'.)r.lr.lq t.be :fka\ ..S. ~tU tollllllring the o~ ot _..._ \lie 

- - . 
. ......,.. ol U.bo&t• .aftllable tor op....UCiia ·qama abippills -. ..U, 

. . . . . . 
_. ~ 1~- 0!: Al1fAcl .,...eel• ..-e rel&tt.:'lltly Ugbt- (lSO,flOO 

_..,.:. wiaa in U&e t.an••' --•>· · IIIJwftr• · ill Ja6 UI&O,. afkr n-
. - -

1 .... ot ~ 11-l:ID&\a :rr. ... ~ ....,.lfp, elDklag• ~ 

· _ .t~ Wit.ll -u., naoJtedJSO.ooo potS ton• 1ft ~ of U.tr -. -

,..r. 

. CJ~Ucu In~ .. lft\e nritbb kwl COde- ucl CJpher f.a A~ 191&0 

...a1Md ·!.Jl • .-pletel.7 •evcc~-4. -t.b tor ~ ~.-n COP.Jft etto.r\. . 

Sfakirlp COJlt.iael ~baW, how'fU., lllnc• U. v-boat. •re b,- 11ft 

.,...,bsR oat of El'eDah )J01"ta 1ft tM e.r o£ •••7• H1&ht ••t.aota on 

._.,. bJ aeta.ced u-bo&-te acco•t•t tw a.av 1"••• .It. -.. e'l148\ 

.. ,. dellp1w tbitloea ..tsatentr_,,_ COKDl- iolll'C8, tbol'o.P 

fmH'ledc• ot AU1e4 COM'07 ~~ palt.e.naa ot ...,..u... M4 pl"'blble 



-~"* -bled ...... ~\ eoaaluien 1;o cf)ctt.D• tl&eil' ra11a 'IBlt.t1 

Otnlla canft Wob 1aM ll'ldlll coclea an4 eiphen &pin t.ba ~~ 

..Ont.b. ~~, ...... tblS UJte vas OD lo• 1eql cl,pto~ . 

<- bill'ftd gJ"Mft co1~) .zt4, a a ftllatqwtace. tb.- ~t-7 of o...a 
intel.J.iglllce bela . to atwiorate. Evea Vl1a l011"...,.41t succeu •• 

811ort UW4 for cbaru ~d Sato Briu.Ja Olphuo ~-

ill s.teilber beg~. t.o. haft their ett~t ad aotbaa drout,b.t m ·Cel'al . . . . - .. .. . . 

cxr.II7 coatributed .. u appl'fjdabl.e ..... u.ri .Ia AUied std.pp!n8 1--.. 

the a~ of ~ ask bJ' .ll11ect -.tion vu Jlellirible dur1DC 

tbe £im ,.ar ad: a Ml.t ~ ~ ~. (See lba~ greea ana Oil ~-­
~eft a1de of cblrt.._ ). .&ll1~ intelll.gece ·ad anU,..aliiUilie operatiee 

-· ,... not 1M II' ~ the t.uk o~- _CG!Ibattiftg ~· 111der_. J~eD~~Ce. 

·ID 7ebrual7 19JA,. \lla a.... once mon bep.n r~g lov lwel 
- . 

Allltd. ~ aDd .aiain th• rate ot lll11pp1ne lo1 ... ~-· to IIOlllt. 
• I o • 

!he u-bo&t• _....d ~ of laOCV ad lallllCkM a.e•\:nted nigb\ a~tacb 

on CetnftJ8) the "Jiot;lth ot APrSJ. av t.he til'at. da)"licbt at~ on & 

COR'f07 by a ~boa~ group. fte calllp&1.ga Sa the- open _.lt.lant1c ·~ 1l01f in. 

hll ... ,.. 1be avaUabiU.ty agaiD o~ •te.l.liaence_. a:plo1tM with ~.N 

~- •tlo•, realllted in a .-rtce.d :blc,..... iD a... ·~ .......... 
It. wu fla Jlaldl of 1914 that B!'iU.b OQPt.amal,ats .tiftlt t.Mted 

•uco•• apinrl the a.r.aa III~ It, ... a. \rictle at 1"1r.et., •••17 
ot hN Na.lab1llt7 and aoa-alltftllt, but .it 80011. pl'eg.reaed into M4l• 

nadabil ltJ' WS.tll ahori.er t.1u lac, then l'ritbh ciMrJptton ill ftl .. 
- . 

begar.l (see red colwm.). · With··.tbe intelligence nov ·a.Uabte to ~ 

... -s-..__ 
.,,.,, ~lr.llff 
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. . --:~,·.i~U£. li&UBUI tie~at~IUJ~ 

81"1Utlll .trOll cau:w, -the ~ja were able :to adopt eYUiYe_ ~inl.-. 

tactic•, &Dd tb1a factor$ together witb the proYilll oD ot eCJCOJ"U aut 

aircraft, ba811d OD Icel.aDflt. ca1lllltd drutlc nboUon 1ft trh1pp~ lo.­

r.or te aoft'tbh 

Jr.ltiah CCE!ft Rf tJOW m a paiod or hlp readabllit,., aDil "*-' 

ci7,pt1o.~ or tbe ae...An ll-tJMt ~~eaaapa •• ·placecl on a c\U"ftJl't 
. . . 

operat.iaMl ~in AuglJtt 19Ll. •. ~ _&aptaber, ~ Bri.u.h ~euecl 

to enciphe the iridicatora for th&Sr 01m llaftl eoctu. .and cjplera and 

t.he Cemau wen quJ.ck to epot. ·tMa weabllas. ~_.., an ifttereatillg 

•1 t.li&tioll d'"velopedJ deap1~ tb:la: na· ~ CCIUIT wccua, theN 

vas A\o $P~ao1able· improY~ 11l t.tud.r ep.-a.t.iollal. ai"tuat.itm at, --. 
- - - -

A batU. of' t.h• cei1D: aet'Yioea deftl,oped, tll.t.h the Br1tie~l no• holdJ.Dg 

tile 111JPW hand. · JIOreOYel'1 1Jl OotolJc-, a -.re Metlh ecabSJ:Iecl Br:l:\llb • u-.s. 

'CJpher to.r con_,. ~ introduced aDd the ett~~iwaesa or the V•boata 

vaa ·~uz.uw. .l"8duc8cL .Al11ed -lllliw:SDg 10.._ ....,.. cut. to ad~ 7S,OOO 

toDs tha Sollo'ld.ng ·IIC'mth, aa against. :a loa• ot 10 u-t»&ts. w.t.tll tbe 

taUure ~ thd.r pa~ lin••~ _the ~ b&giA now to aupect Britiab 

. . - ~· 

the CeJ'IJ8I!Sa But tlle Collblne4 Baftl C)p.b.ef' 10. ) beoaM re&dabl• ~ 
. ' 

~and •• ~d ~at •t1re17 aDd. euneat17 atil Jlme. l1hta 

1i va~ .replaced bf laftl. CJphtr ~. s. l'nia aa oper.at.ional pomf. ot .. 

"fl• VIe aplo1ta~ion o! CJpher Jfo. S vas parM.ps tbe cr•te.~ act&ia.._ 

Mat of -. Oel'llaft ClJml-1 aenice. u-hoa\ co_.~. now had tJM <~1111 

. . . '-'rr'?'ir. -· - ' ~ 
.. 

. . 
. . . 
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mdleptrdable ..... ot locat.:tq Allied COll'IIIJia 1n ~ tile. 

CleruD NCGaD&ia&ID.ce probla •• solYed -·on paper- arid U•bDat 

•inrl,tb. could be CGilcetltn.tecl a~ ~·· richt. place end at the .right 
- . ~ . ..· - . :. . . . . . . -

'-• the V-boata wowctin.to:r hea~ attack•· !a &1Wt.lant.k ·~ ·. 

atone tile .. tern ~d ot the o.z.; ~e.mre Allied 1..-.. 

'b8aa to eoar ·(the ebarl nov lbova ~ a.r• breakdown for loa.a · 

a\tr11Nted to .a_.... IJ-boat. ac~ion. an4 tbe ba'ri.eat coacentr.at.1Gt 

appear• 1n tbe A.uanu.o ao . .-. shO• i:ft blacir). 

It vaa dlll'!nl: tbia ..... perS.od tJ!aat t.he Gel'llalHi ·added a f'o\ll'th · 

tlbeel'to ibeu:·uantU. ..Ohine. renltinzla • ~l(;.'te bl&ckout tor · 
!r1Uih er,ptual.J8ia• ~· bl-ed Pfi~ lasted ttJr ten cansecut.iw 

IJCII'Itbs. !be fl....-u COD t.iDued reading Jlritlab tral!ic 'lihl'olllllo\d. 
. . 

thl• period and the U.braa\a e~~jo,.d their ~tes\- nee•.,•• naeJdng 
. . . . 

a peat .or· ... 1SO,~ grHa ttlna ot ah.fppSnt iii lloYaber 19S2. o£ 

vbicll 6251000 toaavere 1n ~ Atlantlo. s-t sp~ al1ei wu 

· ·apcrie~~ bT t.a. introdu-tioa ot u.;-. co'tlllterllea.sw .. &lJ4 b7 tbe 

et£ec\1.,.~ua of u.s.~ convo;;-., but• ta tenenl-. th• v-~ta 

·eoa\:1.11.- to ··tnt&in thf a&tvantate. 'nW V.b:lat oUWt._ was exteftde4. 
. . . 

tato tile Qulf or lln:l.co aJICI tle carib~ ad Al11c4 lDaa• eontillued 
0 I • 

00 

1 

.. , • b!P-Unl~ 

. ~ ~ or llltHaber 19la araritecJ ·a tvniftg: point in U. battle 

. ., .taut At:tantie. AlUed lAI ... ~ ~ed to o•.• hall the total or t.u 

. ·. prerioua r.oa\he Rougb ..au.r •• andoubW17 a factor. but \ha 

taiiroUCtioll. of new eoabi.Md cipher proC8tfVea oaued anotller blind 
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. . · .. · 1 1·1 ' a ~ -~ ., r·r r · a ' ~ 11-- : r r ! . 1 1.! • · ~· 
. I • .. . ~ ~ I ~, l § ! l ! : f !. I· f II .: ~: f i·l • l ; '~ 

· · · t I ~ F B . J s- .1 1 ':l. ~r ~ , r · :~ ~ • ·1 !I!.'. 
· t·:! . • <~· r . ·" r . t ~ 8 r · ~ s · 1 

· · · . f ~~- . i . . . ·.a :1 · ( I . ~ . I fl.. · f · · ! I i J · ~ 11. ': f ·i ~ ~ .. . · · 
r 17: ;1 g t:. • n t ! ~' I S' ' ! ' 1.·' .Q,. ~ I ... i- I " '.. e 

· ,.. ~t: ~ 4 ! i J i t ! ' • . ~- . ·: I -~ f · ~ 1 ;, 2 ! · ·. . · · . 
'J. Ct> It 1 . • ~ · f • f!. I ~ . a _·,; • !. s+ I i ~- . 

. · . f ~t . f .. l f .f 1 l i f i f l • i :: ~ 1 L -~ 
.. . . f ' I l I ~- t I 

1 ·f ! : l g. ! f ·I !. J I I J i 1 .. ~ ~ 
._ · ! ~ 1 r ·I i 1 !. ' 11 ~ 1 f ! 1 a Jlt 1 i 1-_ f . . ~ . 
. -.•&:Ji ... l,f .r. ~£1 .. r~!J! .··~ 

' ': .... : q tr • t I ! I •. £ '.J ' ·1.1 . ·I ' I i ·I I J; ' Jt. ~ .. : U1 ' . .. ~ '; I ~ ·t I SO . .. . ~ tt tt . . . til r:J & t-' . .:. e- o.· "' .'... ,._ • IQ E r f . ,. . li' i . } ... o ~ o 

. . I ; I . I .· ~ It f • f t. : . • . 8 l !I l· . l J .... f .i . I . ~l • 
I - : l .I I · r ... t:: iJ. V • ~- • :; . ~ . ~ · f ~ .. ~. · · . " e. ' ·g. .,. &. . ' ' ' f ~ ' i ' ~ . . . · I ' t ,. 1 .. ! I f. 1 ~ · 1 li· e i t r I I J"· · : -~~. . 

· .' • · ~ I;' s .. 1 i ~ e: , i · : I ·r f ~ £ 1 , "4 · · i t . . ·. . . I I : . i f· '· i I I i : . l: i ~· ' -~ . .. ~ i_ ~. I I i } . 
. . r .. . • 

! 

' .. 
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It .... ill *" or •a.l: tbat tM ~1t7 ot tbo c0-ld•4 c,ppher ·. ·: 

as pJ'IOYitd ~ r....-.1 O.t 4Ued ~ n.ec.-, .d. ~ea ~· . 

tnV'otimed ill• tollonne -.a (.J\IH 19JU}. Briu.b - v.~. laYa'l 

CJ:pher lo. S .reP1aaa C3Pb8r lio. ) •. · •od·ia eoueqU.Oe 1M ·r._.,..a 
• • • I : II • .• o 

loat tbelr ~f arinc tU- aeatla of .,_. ....,..... thQ -.. abl.•. : .. 

to nauae a per.lod ot 1• 1'8ldab111tfy on .lllW .• ,..._ 1n·ltiJ.7· JJ" _ 

otald.rliJig ·ruvl.\8 i'roa low-1..,.;1.. vitb. .!lltotllllt:~ ~•cl ~ .. · ._·: 

-. tnt:!ic aaalpla, tb. o..-..a were able to ...... "* ~ ~ ot the 

: epu&icDal ~ud for ~ .-t ~our 11011tu., Bat, tbe .,. Seniee.l.t. 

all. nadabW.t7 !n tJae 1"ollcnd.ft& ~TE:Jiber and a c.p1ek dr.ougb.~ ta 

CCIIlll7 COJlt.iD..S tor, • ._ d'ar&ttoJl ot Vle w.r. . . . - . 

During ~· .... peri.od, tM t.po or t.be Allied ottelllw ·tn~edil 

on ~ aea· u ~ u ~- tAe COM!If dlaabera • .- A ~ 8UI'face and. 
. . - . 

. all' o.f't•a1w in_. tile 13BJ" ot ~ ana toNed a general ld t.bdraal. or 
. . . . - . 

t11e V.boata 1b taYOr ot lea daDeexova ~. fte ~oea or· ao. JUrlT 11'-boab 

in tbe s:l.nklftg o£ ao tn nlled ••lalJ waa becOJdDg a ..,..,.. expe•lft 

piece ot ~-for the oeaa... 1~ tb6 cabin~- Ct.1tlft ~tl..S. i:~~• 
.. . 

'~~ o£ ~ uu.··~. the !Uct .U.Ji.c~n-80IJJi _plaoe4 111 operatim 1a 
. . 

DtJ'oD, ~· - (fti-. ~~# a ~Clll'erurmar of ~lch had beat 4eftlope4 

ill U.K.~ wu a~_. -...l:JUeal-cb\11• cepa'ble of Ntching a 

...-.d pl.aSn. text. ap!aft tile ecipb.eNcl ~ of a -GeZII&Il FIIQFA 

-.- £o~ tlls. pU~pD.H ot •uiciftt tAe ~ vhe8l. set.Uftc.} ,_ 

u.e clelq 1ll r£ad.iftJ E1CIOM tnttio _. cut fNII a ~· or 600 .. 

· U... to abo11t 160 hoara. (t,;ee .b&:&V nd borizontal· line On. cbart.) 

. ' 
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_. 

. . 
.. in refual.1Dg .... Mia. Qli~ JVc• COuld alsa ~'brought _witbiD 

-.t.fediTe J"&DD• ot :their oe aeU"Ch eq~ tor a\~ack• against the 
- ' . - - - - . 

au181rJ.a•• v-boat.loa~ in CGnsequ.ence contiaaed 1io ~ blfb• B7. 

StiP~ of 19U, -1Jle-UtrS. ~-~. op~ting 1rl tuili'o~e iJt . 

VUh~tonJ thereby_gre&tl7 a~ting the ~~ ~ .Uo~ ·and_ 

· the tiM l.ag in read1ng G&l'B&D. MU&gea waa alalihed \0 an aYerage ot 72 
. - - . 

bDura'. 1'ile Coablned C!pher Kacbine (~), lll'Vo4'aced tor eolibine4 11ap . 
.. - . . 

:rear. 

Reavlta 0t t.heae _aela:iP'eMDio8 were felt. in 't.he oman opera"oDal. 

pic'twe ·.t- a-. AltholJ&b b v-boa\a :ret.waed once again. to theJfortll 
. -

-A~t1c 8blpp1Dc laea 1ft e:ouiderable Ioree, the '!P seriice could. 
: . 

• lozaler l.ead ~to the JllJ.ed "0Jn'078• .£111ed shipa. ad plaDes-, 

aided 'bJ'·1Dtellicll1ce .hw- COIIft eourc.._, con,inUICI the· offeaai't'e 

a£&iJ:lat ~e tl-boat. aDCi lo._ .coatmua4 heav fo.r 'the tleruDS. Ia 

~, !b• dtvertec:l their U-boata to the v.Jt.- Gibraltar ~ipptq 
. . 

lee,. baring heeD driYen ou\ ot tU -ffolotll Afil.azttic. -9~ tJ-boat. 

auaaps were now bet.Dg nad COJrtiDuowy, COIIpl.etely, IID4 c'UI'ftnU7.J 

1li ~ bO~ on the awnge. !tie r--a..•. hi&ll-crade operat1oftal radio 

eoaUDlcatioD&-were DeW v1tla apen to the Al11u. B8aid8a .lpplJba 

h1'Nilt. ope&Uonal tntomau.cm. EBIGIIl -.aga rnul.ecl 11lftl.able 
- . -

te!ud.eal lDtell.iPnce a.cendlac the ·u.-boat pro8ftL !be .&Uiea ... · 
, . 

11&4. a aovce of a~te an4 CGIIpreheuiYe into:mat1on on uev weapona .. 

. -·· 
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. eucb as the acoust,ic torpedo~ aa ~ •• ~- Db 4e'ricea · suah ·u 

.earch receiftz.a and. tbe *Cbnordwl Up.rSaenta~ ~dth tM 10.. Ot 

their ow Cf:HlL~ aourc:ea, naulting ~ inc~e4 .l1iiect COillr.lldeatlCD ,. 

securitq au'bseq~~ to £Cteral ~tribd!t.lil of the Coab!Ded Cipw 

~chine• t.he ~ vere forced to nl,J alaN\ ~t1ftl.J .an cermaa 
Air Jib~ .reoonnal. .. nce for locating Ccnno,a. But tbl• alte!"Dati,e_ ~ · 

.· proftd JNCh ·lC~HJ att..Un thu CfMift~ and_ Allied .td.pping lo._• 1ft 
::: - -

. the At:lantic• ~or ei.&'-~ aDDtu IJulmlquen\ t.o t..U-.eale ~t.1on f# 

tlle BOJili'.C,. W81'e cut io aa a"''lft~· of ._. 27,ooO tOu~P..·JilDDtb. 

·i.a ~DN7 l~hh, t.be ttrn -~~ tt-~t appearec~ ·1ft· tb. 1 ttaat!C · 

bu\ the ~el .s.iada at ._ tlel'e JID'h aat.1etaotor111 CCIIIpl.eted 
- . . 

· tmUl after U. ·.A~M 1mald.aD ot Jt'l'Uce. 'D'le acbaol'cbel ~t cU.d. 

llot. beoOM a aeri.ou taana~ and ~!Dg loa"• CCIIItiftued at a loV laYel. 

the .&111u aoat.1Duact ~ aintas.n the ·~taae ~, t.he critical ._· 
~ . . .. . . 

1JIIU1a peiod. ·(IA*U -.n ao ISiliU. bJ' IUJllt: ·191W \llat. ihe chart 
no 1onge aboW-tAD .N'a ~ •. )_ u.bU.t:J.oUu,..On tbe-~t.het' bad,. 

~ aon.s.de\17 ~'17· . '.Out JOinu CO!IuA'*' thdr. excelllllt vork · 

of NCOYerizlc dally ke7 •tUDga tor the IJflCM. ua the Use - nn-_. 

again £~ beht»cl a b8 hov ~-~or ett~tlft·.-~at!oral ~. -' 
. . 

'117, A'Uf\W\1 tbe U.boata M4 beCe eraca-ted ti-oa t.btdr po:rt.a em the · ·. . . . 

Pftnob ~oaet, ·~ the re.n adersca :O.eet, -. 8J'8&tly reduced after ·. 

16 OOil.-cut.1w -tba of l'tJYel'aea. 

JJeep1te-~ setback•~ •• ~man.·~·. am CODt.1Due~ tta 
. . 

~a.• to ngaia ..Viori\7• i.t · ..... a laat-ciS.t~ «ft'on vu Jllda . . - . 

·a the autumll -ot lAb to res• uie otfe~i:.e b7 U8Srle tbe .~ 

.f1-beaw, which v tb\a u.. · flf8l"e ateadU)' tncreutng ·a maber •. 



-:!~·--··~ ~. 

Coatuldcatioll-td.ae, ··~• vue u4e in 4en'f:IU'T 19lt.S ~t.h a aev 

tJPe ot t.rll!lalPlolt, tbe . ·~-- . tramad.uicta, 1n e -ai.telrp\ to 

pnrt'et. mtercept.ton ':It U.boat ~ges. 1h• •kur!er- was ·a. a~st. 
. ' -. . . --

ot flltr...blfh·SJ*d ~ ··llaahtt tzoanainien~ 1D which a brW-but. · .. 

o I " I • o •i. 

aea• ot U.Nat P.ritain .mGre fhe7 ·~ 1ncreaaed.~ i~Wlbera &lll .. 
. . 

ettecti'ftftfrSE. :btr tbe ... of the •r .. ~a fev lllOntba" ott. . . . ~ 

~aed "Wi-th total.. coUap •• 1n the boael.and~ tbe onoe poWartlll ·u-boa\ · · . . . -.. . . . - .. 
~·et vas .forced ~.a.~tll&lr ill_ March ot 19bS• al.tho• lt..-~·~ttll. 

. a ~. COIIbat mi~ well orpnhed, illpro~ed and 11Jllint to . . . . 
. ' . 

Wld.l.e _1't 1~_110t rueiblJ.t w.· ...... precil8817 til• ftlue fd C!llttft. 

SA t1le !Ut.la 0! tile !.?tlaft~o, certa!lt ;rqult• draft fl'o.a operattoaa1 

·~ haft iJldicated t.b&\ the aftilabU.ttr ot t.1M17 deoi'JPtion 

:intelUgmee to t..be ~ ~J-taoH• ~ b)- a :adaS._ ot· 2SOJ their 

-ettect~:.;. aeari:h abUtty ai&lu\ COftWJI. ••p.clal17' ~tea tor -
. . 
a\\aolt o:n \be baa1a ot ~ucb. !atelltg-.ca. Tb!a aul.J'Sia haa al• 

nwalect that· during the period or h1ch readabU1t.,- b7 the .ua... tr. 
- ' 

£eptea\tu' 191&.3 to llareb ~flak, tbe corita~t l"&te ot GerUn U-bo~ta _. 
. . 

tao-th:tra til&\ ot the rate d.l.l'itt& the 1ut. •1x a:rntba ot 191&21 1lhen 

the 1111• ware mt readlrl& U.boat ~~cat.i.Gna. ~~ 41arbc . 
- . .. . . . - . . 

the u. period or hip .NadabUit7· bs tile Jilt~•· · th. aiDking rate 

(per lJ-bo&t. uT p'(.-r. cOnT01 daJ') .dropped to : o,.._.:lxt.b. !Jf the.- pr .. 

_ ~ii•g from JulT ~;; DeeelibeZ- lfla *- d~JPt.lOn 11lWltatD•• w.a 
.. . 

nillable to the t..N.n• ba not to tile I.W•• 
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- -
us.. ~m ta.·•n anSnp nalil\iaf boa \bltJ SI'Mt dftt 1D 

_.tt..U••- ot tile ~u d\D"iDg tbe per.l.odll of .ll11 .. et"Mlft 
' . 

.· . 
_.,.u.~. !be eftectJ..._.. of h UatW avt&oe and aJ.tr 

~arctd.aa -tvca ~·h _.. ••llat$1e m t.u At.t.ua - &Nau,­
..__, _ aad ~ ~ _in _f'ual ~.,. tas.e .t.,_ .n · 

acab1e'f.& 

·> 


