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tor the ~ii.th ot "A:Pr11 l~. 
-;! ,.., .... ....... I 

- .... '". .. • ... ... ii .. • .. ., : .. : - ~ J!.. 
'"J - .. -

. •. . ..... 

_....:; - .. 

to -Algi~rs~ North Africa 
- ~. -.· - -.,. . 

~hree detinite peaks in traf'tic volume are 
f. r ..... • ~ 

evident, each ot'v~i~h ind.icate3 a convoy mo~nt :f'rom Hampi.;n ltoa.ds to Algiers • 
• " r • • ... . . .. ... 

f• "\ ..; • ., • ii 'II I • jL.. '"o ,,.. • ,.._ '"I'" • 

~-~-. ~, ~~ ~ppr.-oxi~t_e ~ize Cir th~ ~~n~· is, Judged~ ~om th; ";to~l messages in groups 
. - ,~ " -"' -.... ' :::. 

t ..... J.. ·?'~ ... - ; 
I - ._.6 ' • • '" ... !." .. ~ .. ' ,... ~ .:...... .. • • " - •; - '" -. .·, ' 
:·~- and"::geak periods while the destination a.nd route are given away by addressee 

. -: ~~- .-· .. . . '•. "' . . ~, . ~ .. 
.... ~ : t .... 

. : ~: ~ ~siFi In. tlie me·~sages. Cl.ose inapectioo vill show· tm.t the tirst traffic 
I JI • , • C-k& ~ ... • ._~ .. • -~ • .. • -~ • ~~; - " "\ "o. " ' 

·.' '· . . . -.. .. .. .. .. . . """,,,,. , 
·~ . . ' . ;-_ ', convoy 'sailing date: 

.. : ···-'"' .. ,,, - . ~:· .. ,"" 
( - _,-4 ' - .,. 

. . 
The convoy movem_cn,ts are theref'are 'called on the 2nd, llth 

"=" ... 

.- "' ~;'I • I ,. 

: ".., ... · -:: ~ JJth pt April. _ P'urtbermare, the tra.tf'ic 
·"'·· t". ..... -I 

'lo. I I!' • • • 

. ; .. i. ... • of' ... u,pj,11~8 and trc5opa carried in each car.VO)'. This is due" to- the tact tbat au 
.-!<~•, I • •· > • ' • ." ' : • •• :.:/J,'t.. ' • .. · .. · ' - . ~- •· - ' ~ 

..:' · p!t.asenpr maseage1i are elaaaified secret, cargo messages are classified conf'identia.l. 
• - "' - • .. 1' -

- ..... - - ... r: • - - • _,\. ' • 1 
- - I I .. .. - .; .. _ - ... 1' .. ':. .. .. ,. T.... .r c p ... ... 

: ._\·~~A;:)>etail.ed. ~lJSis shcN'.s that there ~~ .. 2i.;836 ~on:f'idential. SrOups a~ 3,965 
t ~,.II ~ '"' • • ... • :: t:,_ ,.,; .J, • I • ;_,,.. • 

4 I• .... ~,. ,,,; • ~ -:;.9t,-*' • I 1 • ..... "'t. _ .... 'I"-• • ol • -

' : ·~~·:_-'_ .~cret groups' tr~smit_ted in connection ,Ji.th tii~ ~ of .A~il con~oy .... The next 
' . ~- .. '..;. . ~'" ... :·_" ~· .' ;- . . . ·-., .· . . . . ' · .. ~ 

·· · ~ . e·~YQf pve ~iae ·t~ lS~l6f confidential and 4,47s{ secret.. The third convoy 
• :.to 'I. I J i .. "t' - .. ~ • I .. .. W • .,,16 

i ~ . . •" r- - .... . .. '• "" 
- • I I • • I •• ",. ~ I • .f! 

-.::e ... ... ~· ... -: ... ./. - - ... ..· - .. ., ....... 
"'"' ~ ..... .. .,, .., . .. 
~- "C--., '"L _,a"' • - • I '"• • • • '" t'\ ?' • '!': -.:~ '"• " • 

(~:"~ ~:-' ': ·~~ }. , ~.:.iQP·~~~~d to~ R~lease by Ns·A on 03-24-201.4 pursuantto E.O. ·13s2e 
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- ~ ;" .. . . •, - . . 
· f •• • . required 19 ,429 confidential. and 594 secret. 
... "!- - ...... - - - • 

- . ·. """ 
It is apparent from these tigUres 

... .. - -
..: '"-I -~ - .. -•• .. ;;. • I , "' 

· ~ ·. ... tlul.t the maJor function of each at these convoys was to c~T equipment and 
• .. - j"'l~ .... -: l 

• ..... 1 ... ;- ~·' ... 

' -' 1~ • 

_,.-.. 
' .. . ' . . ,,_, 

r • 

. ,. _ ... 
w~u, .. J.o;;.·; ~i. r~member l am sure th~ varloUs siglis--that were p~ted. in .. 

~ 

- ...... ·} ".I I • • - ... ) 

.... · . -'buildings --- Keep ·quiet, the enemy is list·ening and Troop :moveiiie.nts are very 
. .,, • .;.. r I 

. .~)· ' .. , 
.. . vert gua:rded. Now"! am going to read you _tr.:>m a book with the strange title, 
-~~ -.. ·- . "" .... 

... -· I ... 
- .... ., A I . , _:Ml "iioii.ar~ble ··~'.t by Janes Stew.rt Martin, who e.p:po.re.ntly was a member of .. -

" . '\. 
E:-"'" 

16.e OsS --~. Economi~ Bureau ar one of the· War time economic things at the .... 

"On able~ ni'11t ~n Fe~y 194-5 1 I foUod _:mysel:r standing with .. -. 
=:.-

. 7Ji¥" small party at invest:{ga.t.ors in mist at the Washington airport waiting to 
,i • - • - --= - ; ... 

take off. As J: stood in th~ gloom observina all the securit1 measures tba.t . . . . ~ . 
8Urrouric1ed. o~·rout"i~ de~ture, the black wt of the :tieJ.d and planes, silence 

.. ... -"'" 
~c. ... 

. -~~ ~u4d~~ ~~~a,·~ r~membered our di~cO-:.ery ~arlier in th~ war of how easy 
' 

.. •• .,,,., ~ ~ .. .. .r 

the secrecy at ship sailing ha.d been penetrated by the Germans. 
.. - - - . In 19416, 4l. and .. ... . . 

~.;..-...... 

.·' ..... ,,. 

. 42 ebips lea.vi.cg American seaports ha.d had ibe same se.curity measures to protect 
.. .. - ~-

·: 

their departures yet niany ot their broken hulls and water:.soaked cargoes had . ... 
1 iw. r I .. 

·vasbed up on to tbi bee.Ches ot •ev Jersey 1 Viig1n1a am tbe C&rol1Das where 
I 'T ~ ~ .0. \ • 

r .• -

.,.· -~~ au~i~~ ~ e_l'Otted them w~th in sight at ·~~~:_ID case after case, 
:; ~ r • • I • 

l" - • .. 

•tre;ey lfian ·an \>ca.rd bad been marked bet'ore the Captain o~~ his orders • No 
I f I ~ .. • .r .. -.... 

·. 

._ tbe:y rrB.y not haVe known it, the cargoes they ce.rried ·were reinsured with Munich. 

The routin~ system ot placing insurance had put preaiee ta'in••it information 
·.. . ' .... - . . 

,, oD. ~~i~ ~ ea!ltiig aate' and 4eatizlation in ~lie bands of the" Oeriaa.ns before the 

' ~ 
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-~ .... _ ... ~-.. ,,.- . , 

,... ... ·-
L :t •'°f • II.I ~ .& .. 

: · ~- nev lare;e magnesium. plant, one ot the b1ueprints bad an arrow pointing to a 
._ .,,.r ·~ -'f ""' , .. • -._ - • 

-~ • .. - ..... , • ... _ Ji • -.. ...... - • ! • ..· . 
•.1 t .. ' ' ,. • .. ~. .. -'=' - ~ f. '\ - .. • -i.~ 

t"'"'.,, , ...... ,1 .. ,. _;:_ ... "". "<lS"'1'• • - • .. ... "·· • 'I' .. - 1
1 •• "' -

· ... -·~.· . "'Yalve v.t:th 'a lepJ:itf .. "-un4er no cdrcwistances must this valw 'be closed while 
. -~-- . -- ..:. ". .. . . "( , 

--:,_ ~ • ~~:- I "' .. ""•" : ) I o. "' .. • I'\~ ~ 
• ._ - .. • ' - ...... "'. '~'! • .. _ .. ,,, ... ~: J ... "- .Ji.. t' .. 

:~·-~ ~-T. the plant ia in Operation aa an e:xplos1on W'OUl.d result •. So much tar our 
. I....... 0. 

., .. - . 1 • >". ' ' . . ' ...... 
"' .. - J .. '· 

- • • r " 

· it · ever1th1hg 'a~ently. 
-4 ··-· •• - ..... -.. ·, . ~ . - . ·• .. 

I I "" I . ·. 
Well, naw 1 let 'a aee what the next· a114e :ta. . ;. . l: am.'loins to pa.as that up • 

I 'I\, I' 1 

•J • ' ' •.. • "r I • , _. ""' • .. ' ,h ,' '" • " .... .,, ... '"' 

·. ·· -;..~t•s acme mm"i! tralt'ic analysis and I am going to devote the ·rest of' "the talk 
I I• i .. ,. ....... '"" 

• ' - "*"" . . . - . 
~ ., .. ·to cr1Ptanail'llfil. The moat important atepe. First~ the atu47 ot ·externe.l 

•' . 
.... . . 

r ·_ cbarac:t;eriatics·:~ meHagea. Sec"ond, study any available. collateral" including 

~ .· .. ' . -
· ... that q'.btained trom previous solution, this means cl"yptanalytic continuity, very 

,.. •• ..... : -:'lo .... 
• ' - .. • .. ... T '" 

. . <'-: iinpor;tant. Stud.y,°tbe 'beg1nni~ a11d ends. ot messo.gea •. Search tor repetitions 
'"r ' "'· r.,. .. .. '\ .. '-•-=' .. \- ..... -.~·~... ·~ ,.. -:... 

~ between and. within mesaagei, :pl'epare.ti&i ot statiaticai "counts o£ ietters, groups 
"- r 

"'· a.Xia etc. Search tcir indicators, 4e'i.ermine the type ~ cryptoaystem used, 

' . . 
, ·: - • • . \ 8~te the traf'f'iC into gl"OUpa Of' messages in the S&me Clr related Jseye I test 

'Jlr.:I.' • r ;• • • ' • ' 

:",:: • • ; .. • r ,.. ., ·"" '' ~ . ' . .. 
. : ' . tor pr."o'ba'ble vOrda, 1terotypes and a.l.&Ms, 1so1ogs, hanologs. Tiiezi reduce it 

'' I 
I T • I -· .. . ,. . . 

,....... I '1£ •,, 

~o a1~lest tel'._1DS. 

't. 
' ·-

. : 
-,~naive) but 1~ · ~ big 4ivid.enda. 'Yeo4. tD!ltul Bl a i'1r:t9Biroa .. •a¥ "81i !t the 

I 
:"4- ..... ' . . 

TI -·.. "4.-1, • .. I t .. I ,, • 

· . . P'~•en.t time ':ir-e e.re 11*'l41ng about a ha1.t a billion dollars la year on this 
t; I '•"' t ,.;f 

... ~- I :;-... ~-:. 
• r., 
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• ,,._ I 15' ~ .I: 't I , ... : • ~ " tf!I 

~··'" - ......... _ ·,_... ..... 
iaw the ~tanalysis in :iiicdern systems baa been facilitated by the 

~ ~. ...... . - - ; .. - .. . .. ... 

I ~ • • • '!f'. • ., • • ' • 
-.v ·~···invention, ·aev_e1._c>iZEnt and application .. of special cryptanalytic aides by way ot 

--_ . .:.,""::.6":'"':1.,,." ... - .... ·~· """.··, .. 

~ t ~"" ... i. .. • ..,.,,...._,,.,l'l~ .. J -J.:- ..... !' ~· o" ... • .. _).. • I iC' ..... .:... ... 1 

.... ,,..-.ehiues.. , ~ iJai;'lire al ~~ problem, not merely the number of per"wtatians amt 
I I• f' ,. .... .., .. • I' 1 ... • "''.. ,I' "' .. 

• .. .,. J "' )II.\ I ~· .. I ~... • .. ' 

.. • (' t • : .. "' ,.:.. > - - • .- ... 

· • Colilbinat_i?la. J)Ut ·:the _t;ype is mere importe.ut. The Da.ture of the problem is one 
•.: ;.: 

~-" 

.. , ~ • • I • 

1 

- ... I 1 
..... • ,,; t • .. -

r.ot teift'~ out· ~ mW.tiplic.i ty d ase\imptions ~ b1Pi>theslf:s, c:amnonly "-by 
• Jo. .... - .. , .. -

1:!· , ... ~ ..., 
I '"I *' :0' l•fll. ; { ~ ~I .:-._ ... , "° ..... • ; ,.. I • 

- _ .. ~· ,, 1ta:t1at!cai methocla ~ • 1 !ll show you a picture of what r tli.ink. is the earlie:Jt 
.. ,. ., ' r • • 1,.." "" • -· 

"" - .I : ~ - .. "' .. .,,., I /._ . . 
'" ' I '"-.-

I ma.de at Ri ver'bauk 1n 1915 or lG. Sliding strips 

-- ..:- - ..... - - ,... . - - . ·.. - ... 
-~ -lJefveen {vo. &lass plate&~ l Cat\ slid~ them easu.Y I they are 1.n tracks and rubber 

~ . ... . .. .. -----.- ......... ~ .. .,... .. ... -r.. ... ~ . ...- . ..... ,,, . ... ..... - -
1" 4 ,.1 ,I. ·~ • o 'II. -I .. • .. ~ • ::. - • - " • • "' :') ~ .. - • • '"'I- .I' .. ~- 'r 11:. ., •"" - '" 

• -· " 1"" •• • ~ .. ;t. ' - - ......... 

. ; . • ~ ..... ·. l°OUerS 10 I COuld priJit a.lpbabet& £a.at I Single' eip.babet ar 8. Whole rO'tf •ar 
...,,_ ~- .'1 ~r;.... .. ' " .. i .. , ,,.. ·: ..r... .. - ~ ;. .. " 

.. . ....... .... . . ""' . 
" .; -_..:_: &lpha."bets..:--ui: p~~'llCt. Ll 1934, I became quite chagrined that we didnll; 

-1'"- ..... ... -. , .. : . _, ·~ ~ ·.-
,/ .. .. .. - "' ... , 

· · .. _':. · -~-~bQ.ve e;rq kind of· mac)iine · ri.P.PB.ratus ·to mifp _.us aDii~the ~~Vil did.. 
... ,,. -::.• .. -- .. ·- --oli-,.&.11'-- -~, ·-- - : :-

I found this 
t' • 

.. 

.. -<·· ,; • 

'. ." .... < . out bf s·e:i.et cfianneis. The Navy "bekw .in 19~2~ if I r~iuember correctly, wit~ \ 
. - • • • ' . - --~: l ~ • • ' : ~ • . ,; • ' \~ 

~~... T ........ _ ... :- ' .. I .. - -· ...... 

-one IBM nm!~ _a punch, tabuiatar I sorter and they used ft' far cryptanalytic 
.. :-.:-, ~ ~: ... 4i . . -;! ~ . ; : .. .. .. t- - ............ -... ~.. ·- ' 

~- ""-~·· ..... :. .. ........ . ~~ 
~ea &tJIJ.. · the;;e .came ri. tiliie then a· couffee of yea.rs' later when I £ound OU.t '~ 

I I r .... • ~ t. .t • •. •1 -.,,: I • • 

.·· 
... - .... • • • ; - - - .. lit.~ • - - ~ -

·- ~. : .· that t~re" was'· a. posa1'6i1ity that. we· could pt •ane. There "w-iis no hope that ... 
..... 

: . • .. *' . - , ... 
. • . :_i. ·• ~ ~Ohl.a cOn.,,.~ce the Signa.l. Corpe people that •-e .should pUt in our appropriation 

"'=. •' r ,... .. ' .. - .. t " I. • " 

.l : ... ' ""'""" =-- - . ... .. - ,,. 
.. Jl"I' ••IP .. ~ ,.ti'"' I "I 

-;· -:.i :· tcz. this· th~ so there came a tilze vhe:i I found out that in the o:f':f'!ce of the 
'°C ~ .. • ·- .. ·._ ~.. I "' • _. T • .. \ 

' . 
"' ... 

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

. ' 

I 11_. • • .. ._ 

-~ter ·aeAcral at tbe Arr:r:t, there \.'&.& an installa.tioo. -- a sort.er, 
.-. . .. . . . 

· r .. · · ...... - -""'" t -· 

a· ~h~ ~ ta.lnllat~ and that. a 'new otticer had c;., to tc.ke cbarge ar this 
. - .. · -... 

'• "'I'; • i;. ... <_._ ' II ,, •:. "" 

., . ·_. tm"ticul.ar divlaion_ 
-· !~. 

The division had to do with the accounting for the ccc, 

.r 

' .. . . - . -
-;r~ -t~t gentleJQen. rue at'ficer didn't ii.ad that ltenry :Bennett •ho was 

.. "" .. .. ' r C. • ..... 
.. .. . -. . . ... 

.: ... • f .C. "' - I • 

·,Quartermaster Gener&l to" ~0rge 'W'a.ahin&ton used :mchillery so he decided that ·- .... ~-: : . :: ..... . . 
·. 

· - be vould have thia \;a.ken, out so when I toUild this out; I maneuvered to get· 
~· ~ • I' ": ~ •• ,, 

' _. ,•.\- -- ";. ... "" ;i" ' ..... -
.; I"':- "' 

·5-•. . 
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•I • • .)• '!1 .... "' 'oi ' ... "' ":. " • 
.. - - 91,.... ' , .. ; .. - t ._I\,. ._\d -. .. ,. • • "I .. • • • ~!"' .. 

..-! • ' • • ......... ' ~ • • • •• - .... ~ • ... .... .. • • • : -,:; ...,. .., ..... .,. - ..... ...... lo 

•· · 7 ~ .. · "·-the· reliii.1~· te~ ~dt. ihe c·antract tro.nBferred to the Oft:f.ce or- th~ db.1ef' 
- .. . .. ,, .. 

' . 
. .. ... I' "r "" r • ... ..m." ,_ t "~ •1 " • .~ "'t.. ... ... "• \ .i ~~ • 

,/, "' I IC J. I. I .. • ...... I ": I I .,... !: : "' '° '""' 0 • • I • 

··~ .. ~ · : -;~ Oll!cer B.fu1- that ··was d0.D.e by a ~~and um- -iOu can s~e · blo'cd arid. .. tears 

• r-_ ......... .... i .. ~· ·.~· ._· }:~·~-- .. ~. '\ :: ·~· . .:,. . . - .. _. .. ·-· ... _- -· -. ,. 
$.-; ~ it .--:· vbich t •-rote putt:f.ns" my case farward in m:- own handvrit:Lag, what ve 

.. . .. ' ...... .,.....:..- . • ;:i.. '~ •. 
• ~· ,. t ,. ... ,.,.. - ... ~ • ~. . ,&.- • ~ - .... 

• .. - .... ""-... .. ... \., ... ·~ "' • ..... :._.;r . ..-.. -- .. • • ': 

. . . . f eould 46 it- we bad. a little help at that "sort and this" is the "extra.ct of the 
"' "'' •, ... _. • ... ,_.. "IT "' 

i. I ~.. ~ ~- : ...... , .I : ... '... ... • J 't .. h;· I .. 

·1 . . • -· · . °< ,, • • · • Y:J. 
· "'· "'·~ -,. -t::l.rst.~contr~ct that .... -re 'actua.J.l:.y got ba IBM far o'Ur applz-a.tus. From tbat 

'-

" ... 
~· . 

- "' • I "• ',, 

~t ,.. ; • P • , ~ t I • I• 
0 

• ~ .. ~ .. • • lo .,. 

- *mAll: ~i~ins l: _s"how tou naw' bne" vfns ot a big "building at Arliri'gt°on Ball 
.,l' .. " :; ' .!.._ .. . : . ... . -·· . . • 

.! ., - 11 • - • .: .' • 1 ._ L,,. .. • .. 

~· · ·. · · "°'uriDg ~arid. war I! vlilch contained nothing 'but '.rBM machinery and we had two 
J • 

; . ' . 
.. ~ . . 

"• -- I '° I 

euch w1=ng&. ~1 were several hu.adred .f'eet in length, h'iuldreda Of machines. 
, . 

. .. ') ....... ~ - . . ·' . ~ 
· . !at! I. voul.d like_ very much to be able to show y~ the examples of the tvo 

: ., 'r ,. 
r. ... • 

.. modt im,pmt~ant mchilles tba.t contributed to the cryp~ic vict"17 Lu 'woria 
.· ... . . .. . . 

. ,. War ~I but 'r cwm~t • 
~... ') ,.. .. 

~ I I • 

These pictures woufa shaw you a NaVy.type bt bOlllbe, a. w~ 
~ .. .. . . 

' ~ .... -.:: ... ·_, -=~ 't",.. • • .i.. -

. "vb.ich we._ toOk. over from the. Dritiah_. who took it aver from the French, who too)t ., . 
• ' - ,•: ,•it:..1. ·;''.•Ir" • ._ " I 

i~ ~- ~~ the ~~t~~ -CI-~hink .it was the ~utch). The N~vY bad a d.ifferc.at ·; 
·~· ·::_ . i.- ,. 

.... · .... ,,. ".· , ~ . 
t1Pf! 'ol machine: troni tile ~. . ~ 

=. ":"t.· 

f • 
I~ , 

- •, I •• ~ 
They vent in tor high-speed. comi;1utator devices, ' · 

.;. . ,, . 
\ 

-· ~ • -4 Jo~~- I "' 13 •. ')I "' •• .;! /:' •• .. 

·- ~ ~ •e~oriif.. 18_Pf r~:volutions ~per secru1a I tliie is a. very high SPeed thing a.D.d they 
"'• I I 

, ,!-~.""\ r· • 
.. ~ ... ..c. I 

· ·• ~r~ -~~ to_ ~ve .at tirst 336 of these machines, - each ~chine b&ving four 
......... ~ .,.; '" 

··.; " .... C:-onrau:tat°or~-~ ~· ne.son tar the tour ia tba~ the-·kval Eo.~ tad. !our .;rotors ~,, ~ 
~ • ·~ • ""' I 'I -tt '1 i" ... 1 "l, - .,. .. 

" ' ~ .. ,, .. I .. I ... .. il , ... 

' • • •• ... .. 7.. .. .. 11 \. • "' 

-"' . &¢ ilie -·~aa.-·tor tb9. 33() ie that the set ot rotorath8.t 'they pr0vided ror Naval 
... -•1 ., I. • • • I . ... .. 1, . ·. 

• "',1 + r• .. ,.• .. (' • " I 1 "' ••1;... • ,. • • r 
Ti" 'IP -" .. - .. - ... , I •• , -· .. 

.. · uie1 ~re ~re 336 pe:tmu.tationsof' the rotors that could 'be used in· one date or 
• 'r • . . . . . . 

• :. • ~ I ~ "' I ..: .. 1 ( 'I" - "' ..... •• --! ~ 
. - ~~··., .:~ .. :tn· onif"pericd--t·Ael.TI: ·hour period. 

r '· • . 

The kr1rq went in for electrical trelay 1olution 
"' I f"' "'i l • • .. ' J • '.I • .. ':".... ., "".,, 

~ ! ,, . ~ -
•. ar.. r ... 

pachineo. ~hic)'l we ~talled. iu a 'big wing, basement wing ot Arlington. liall. It 
·., tc...r. • ~ ~ II'-' • • < ~ ~ ·.-. :- ._-·, - - :. • • ., - -· • - • • 

·. • , ve,a'"l."t~eiiende>US thlnS 'built !cir us· l,y the Wester~ Blectric c'o~ and w~ called·. 
... , ,, - .. "" .. 

? \ : .. ~ • I ~ -: ' •• ,& • : • ': ;. '..... • .,.I ""., '"I • I • • .. • ; 

..... ~ Ao ' • I ........ "' I • ~. t: ,.... • I ... ., • f' ~ • \.: 

• ,..' "' ~.... I _.. ... :. • r:/I"~ • ., •,.. ._" • ~- • A 
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.. •.. t •,.I,,' : I I .. ... =. o .,,.,!"" I • .... • : ~ I " • <f 111 • " • • 
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I don't know whether the Navy bad any 
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., .. ..,,'":' ........ ;;.··{'; .-;..~ .. , .... ·. ," - ~ ! ..... ;.-,,. - . -

I If• , . , 

. ., 
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..... _ 

.. • 'r• 
. ,t • - • -., • • •. ' • • • 
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. ... .. r -.-. :.~-::.~_. '. ' .. , ... .. ·• 
• .. ,- ."!;-'" ~ ... 

·• ; 4"!&con4· \>ui t~t wci_Ul.a take t.ar 
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.- •I : .. • ~ .... ..,,. • I;•"' - I .,... ..... _.. ' -t.' J • • ' "" .,l • : .. 'o • 1' • I • ' I ..... ._ 
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.-·:;.i .. :· ~··i~ a mcbim vhich. vili mk8 lllOOOgrapbiC aml a1agra.ph1c jleqpenc7 
. . -.... : .. ..... 
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