
l 

t 

l 

f . 
2827- A 
3/15/33 

Senior Class..; 1934 

I f'°J 2---
3E~...:;:lCH PR OBL:i:H ·---

Issued - - - - - - - - - - - - - - 15 July , 1933 
Turn i n Solution by 1200 - - - - - 20 July, 1903 

to 
.:;upervisinc; Clerk , ~oom N- 11 

for checking off. 

D~?J.J.Ti.=.....:TJ.1 OF O?::RATION"S 
Naval \iar College 

:J e·.:i1ort , R. I • 
1 June 1S33 

_9_0_i~1£.0 
Not to pass out of the custody of officers of the U.S . ~aval or 

l.:ili tary 0ervicc. 

Vfhen no lonc;er required this pamphlet should be retur~1ed to t he 
Publi cation 0ec t ion , Room l'i- 11 . 



2866 
7- 3- 33 DEPA..BTM.ENT OF OPERATIONS 

SCHEDULE OF EMPLOYMENT 

Senior Cl ass 1934 

Period 17_-20 JulL._1933 

This period will be devoted to a Search ?roblem designed 

to familiar ize officers Vii th the standard methods of search . 

The statement of the problem wil l be i ssued on 15 Jul y . 

Reference Publications required -

The Service of Informatj_on a.J1.d Security 
U. S. Fleet AJ.rcraft Tactical Instructj_ons Vol. I 

will be dravm from the Archives ~hen needed . 

The schedu l e is as follows : 

Monday, 1? July 0905 Senior Class ass0.:1ble j_!l Lecture 
Room for presentation of Problem. 
Bring Probl em state~Ent to Lec ­
ture Room . 
Solve Search Problem. 

Tuesday , 18 July 0900 Continue solution . 

Wednesday , 19 July 0900 Continue solui :i.on . 

Thursday, 20 July 0900 Continue soln tion . 
Issue staff solution . 

1100 Senior Class asseuble in Lecture 
~oom for presentation of Staff 
Solution and. discussion . 

1200 Turn in solutions to Suyervj_sing 
Clerk in Roo~ N-11 . 

R. B. Coffey, 
Ce:ptaj_n , U. S. ;,Ta,ry 
liea <J. of De:)c:.rt.;,~-;n t . 
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MOTIV:..;; : ::::xercise in conduct of search operations. 

ORANG'.~ __ .::,_1_TUA_TION: War exis•ts betneen BLUE and ORAEG::. BLUE 

has recently established her fleet at OKI!\iA\iA i'..)L1U\TD , the 

OJiJ~GE Fleet havin::; retired to the INLAND ::i~A. 

BLU:C: holds GUAI~T ai.1d the r::.AR->11.ALL- CAROLII\7:CS . 

ORAHG!!! holds the BO:jINS , .Af.:AI:I- 0- SHUlA , FOill.iOS.A , the 

PHILIFPIHE.:) and the Pi:L:..:. :'S and has sent an advance base force 

to the BONINS v,hich nill render POTI':i:' LLOYD (BOEL~S) secure 

after 6 April 1600. 

ORMJGE has been operating against BLU~ lines of supply 

and nas recently been so successful in destroy i ng BLU~ fuel 

coi1voys , that BLUE Fleet is Ilrac tically iI:lrnobil ized due to 

shortage of fuel oil. 

BLUE acti vi tics poii1t to·,wrd a mil itary e~:ped i t i on 

against ORiu'\J"GE posit ions in the BONIN3 , NAI-~S~I r:,L1J,iD.:. , or 

POLILLO (PHILIPPIK~S). 

OR.Al-!G= :8aid i ng Forces have been opera tin;:; under Adl'iliral 

OC. At the present tL1c they are dispcised as follor!s : -

In IHLAND s-.::,A - i3atcrudiv One , Crudiv :r., ive (3 CC, 4 CA) 

Dcsrons Two , Three (24 Di) , 2 CL) 

At ULUTHI 

At i?OLILLO 

Off GUAI':I 

At sea( Lat. 20oN) 
(Long.146°) 

At PELEWS 

Crudiv Nine (4 XCL) 

Crudiv Three (4 CL) 

0ubdiv Seven less S0- 5 

Crudiv Seven (4 CA) 

VF 0quadron Six ( 4 VP) 

(4 SS) 

In addition to the above forces subdivs ~wenty- five and 

Twenty- six are on observat i on duty off 'i1TIUK . SS- 3 7, due to 

an engine casualty , has recently started for the INLAND S~A 

at slow speed. 
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SPECI AL SITUATION :- On 3 April 0400 Admiral OC in CC- 1 in the 

I NLAND 3EA r e ce i ves the follovnng delayed despatch from 

SS- 49 : -

" 0101 LARGE 3UJE CONVOY tmDER HlAVY ESCORT SAI LED FROM 

TRUK T\VELVE HUNDRED LOST CONTACT AT ~ARK LATITUDE ZERO 

EI GHT T·Jo ZERO LONGI TUD.i:: FITI ONE THREE: FI VE 2000". 

on 3 April 0800 he rece ives the following despatch fr om SS- 37 :­

" 01 03 ENEMY FORC~ TWO BATTLESHI:-is FOUR CRUISERS 1i:ANY 

DESTROYERS LARGE TRAil~ LATITUD:i!: ONE T·_'lO ZERO ZERO 

LONGITUDE FOUR SIX ZERO ZERO ON THRE3 A? RIL ZERO SIX 

HUNDRED COURS2 NORTir:fEST SPEED ABOUT TWELVE HAVE LOST 

CONTACT 0700" . 

Admiral OC concludes that the two forces reported are 

the same and that it is either an expedi tionary force to 

take the BONINS , NANSEI , or POLILLO or e l se a fuel convoy 

for the BLUE Fleet at OKINA'."!A . He issues the following 

or der to a l l his force : -

" 0103 INFORiv:ATI ON LARGE BLUE COi\!VOY UNn·;;:i ESCORT T·.70 

BATTLESHIPS FOUR CRUISERS Wl.ANY DESTROYERS SAILED FROM 

TRUK ON~ APRIL TWELVE HlTI.IJDRED SI GHTED LATITUDE ONE TWO 

ZERO ZERO LONGI TUDE FOUR SIX ZERO Z~RO THRE~ APRIL 

ZERO SIX HUNDRZD ON COURSE NORTH',VEST GENLRAL PLAN THIS 

FORC:C.: ·;;r1L DESTROY BLUE CONVOY BY COORDI NATED A'I'TACK 

I N ORDSR TO PROTECT OWN BASES ANI: I EMOBI LIZE BLUE FLEET 

TASKS STRIKING FORCE BATCRUDIV ONE CRUDIV F I VE DESRONS 

T':vo THREZ SUPPORT SCOUTING OPERATI ONS PREPARATORY TO 

DECISI VE ENGAGZMENT Wffi];N ZNEMY IS LOCATED INITI,AL 

POSITION BONilJ AREA !?IVE APRIL PERIOD ULU'l'HI F'ORCE 

CRUDI V NINE SEARCH F~OM FLA:t-TK TO NORTHWARD FROM BEARING 

TWO T ,'ZNTYFI V~ FROM LA3'r REPOR'J:'ED ENEMY ?OSI TI ON SECTOR 

METHOD ON FOUR APRIL nrn:PENDEVT METHOD ON FIVE APRI L 

COVER E~MY SPEED THIRT~EN TO TEN PERIOD BONIN GUARD 
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CRUDI V s:VEN s::A~CH NORI'I-LlRN S:SCTOR RETIRIJZG s:CARC~' 

PATROL TO ·.1:1:.3rr !ARD I NSUff_; El-T:2MY l\TONAHRIV AL :~ORT LLOYD 

UNOBS2RV:rn BEFO?.E S IX .A:?RIL SIXT:S:::;N HUNDR_;D PZRIOD 

:i?OLILLO FCRC::.:.: CRUDIV TER.~E S::i:ARCH OUT .A.FD I N r.fETHOD 

FROM FIV.rt: APRIL ZZRO :?Iv..£ HUNDRED scourn·G LINE BZARING 

ZERO FROi·! SJUTEERN SCOUT IlJ LATITUL:.:S 01'lli r1'HREi: THIL.u ZERO 

LONGITUD:S Ti-IRS~ 7::m THR~~~ ZERO DISTANC~ SIXTY COURSE 

EAS'.i: 11,.AI NTAI F LI NJ1 :..:ERI OD GUAl~ FO!·W:.:.; SUBDI V SET~N LE3S 

SS FIVZ TRAIL COUHSE THR.:...:C .::,ERO F I VE P"::RIOD E~LEW FORC:J: 

VP SQUADRON SIX OPERAT:: _·,.s R~1U~STED · BY COTuJ\iAI\IDER ULUTHI 

FORCE XRAY ASSUi\IE DAYLI GHT ZERO F IVE IMJrRED TO NINETE~N 

HUNDRED AND :3NEMY J,1AXIMUM SP:5:3D THIRT.:,:N u.s= iTi.TTJS r,TnIB 

THE RENDEZVOUS I NLAND SEA LOGISTICS AUXILI.ARIZS REl':AI N 

AT BASES S:iECIAL PROVISION.S RADIO F:AN TBR~E P:2RI OD 

OPERATI ON ORD:3:R T':vELVE 0 900 " • 

The above operati on or der is received by all shins by 

3 April 1200. 

LOCAL SITUATIOK3 : 

1 . ULUTHI Force . This Force is fueling at ULUTHI and 

wi ll not be ready to get underway unti l 1930 on 3 April . The 

a ircraft of this force wi l l not be used o n 4 or 5 Apri l . 

At 0800 5 April Rear Admiral OCX c or;-1mand i ng, th i s force 

decides to advance his line as far as possible to the North­

westward during the night of 5 - 6 April and to re quest the 

P.2;L:C::'i{ Force to c over the area of his night run . Later in 

the day he sends following despatch to h is orm Force :-

" 0105 FORM SCOUTING LINE R~ARIKG FIFTY OFE DEGRb:BS 

FROM XCL TWO I N LATITUD~ ONE ZERC ZERO z:..:.Ro LOlJGI :'UD:S 

THREE Z3RO =I'H:.:CE ZERO AT ZERO FIV:8 HUNDRED SIX .. .A..?RIL 

DI STANC:Z ·J:[INETY THRSZ SCOl"T BY DIRECT rf"lTHOD COURSE NORTH 

7/EST S?J;ED SZVEN'rZEN usz PLAN:;s TO STARBOARD TO COVER 

I NCREASJD S COUTI NG DI SI'ANCE FI RST FLIGHTS Tf,Y..E OFF EACH 

SHI P AT ZERO sr =-:: THREJ: Z2:.RO OUT 01,r COlB,SE ZERO SEVEN 

FIV:::: FOR FIFTY T"i/0 1HLE3 THBN COUR3E NORTH'7~S·11 RETlBr:nm 
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TO SHI PS BY NIN] HUiiD]~D L.AJ~Z sn~ILAR FLI}HT0 AT 

:.:;1::v...:.N HUNDrCD AND AT J'IFT:..::::.;;1~ 'l'nIHTY 120011
• 

2. BONIN GUARD : - At 1200 3 April t h is force is i ri 

Latitude 20° N. , Longitude 146° E . 

. ieather ccmdi t i ons lirni t ti1eir s , eed to 20 knots until 

sunse t of 5 April rrhen im1)roved \Veather assures Rear Adniral 

OCD in co:i;1rnand of t h is for ce that he will be able to use 

ma:xili1U1a s peed on 6 April . 

.After insuring that eaemy ca:mot arr ive at 1'0RT LLOYD 

unobserved before 6 April 1600 he decides t o cont i nue h is 

search patrol to the westuard . 

3. 1-'0LILLO Force : - On 5 April Rear .Ad111i r al oc:;:;: in 

conrr11and of t h is. force receives orders t o advance t he line 

140 miles by 6 Apr il 0500. He transmits h is order to h is 

force and executes it at 1200 5 April . 

During the afternoon of 5 A.p1·il he intercepts hle ssag e to 

the ULUTHI For ce a nd :,;>lotting in their search for 6 April he 

decides to change his search to coordii1a te rri th t h eirs. He 

accordingly s ends fol l orrL1g :. .• es sage to his force : 

11 0106 AT l2RO FIV..:.: ffJl:DR:::D 0IX APRIL .3T.A.RT Si ... ARCH BY 

DIR:.;CT r..~;'I'IIOD COtLL,....: ~;ORTJ:~;:i..;;:,,'11 S? ..:.8D '11HIRTY 0200 11
• 

4 . GUAM Force : - This :.'.'orce attempts a ttacks on BLUE Force 

duri ng 3 April but vessels are kept down by destroyers without 

obtaining a s i ght of larger vessels so that by 4 Aprj_l 0500 

after charging batteries they can reach any des ired positions 

on a l i i'le tan.sent to a circle of 100 lililes radiu s fr om AF-RA . 

5. PELE\/ Force : - This force at about 0900 5 April re ­

cei vcs the foll owing despatch from t he C01,1r,iander of t i1 e ULUTHI 

Force : 

TI:n~~ lERO A:t--.T]) l .i.:.:Ho '.1': .l1BL L:.:.:Ro TO RADilf3 OF THR:c;:c: TWO 

lERO r~ILE3 FHOfI I:.ALAKAL l·:ARBOR B:..:; .J~ARCH:J.:D PRIOR TO FIVE 
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NOTE : 3ee Chap. VII of "U. S . Fleet Aircraft 'I'actical 

L1structions Vol. I " i;.1 part icular Article 754. It 

will be noted t hat this article uses the terms 11 after 

limiting bearing" a:.1d 11 forward limiting bearins". As 

used in t h is article the words ' for vard ' and ' after ' 

refer to the course of an a ircraft carrier from r1hich 

t:1e planes are sent. In thi s particular problem where 

the planes leave and return t o a fixed point these 

rmrds l1ave no application . However , the q_uestion as 

to nh ich limiting bearL.16 is to be paralleled first is 

of coi1sider a'ole ir.1portm:ce. The student will consider 

t h is in order to nake t~e search in this probl em most 

eff icient . 

AS0UM.?TIONS : 

1. T.;eather is clear, •wind is light and sea smooth except 

as noted under LOCAL 3ITU.A.'lI ON for BOI~IbT GUARD. \iind rnay be 

neglected in plotting ~lane f lights. 

2 . Visibility is ;.1orual - The smoke of 8 or r.1ore ships 

can be seen 25 Hiles frori1 any type of ship or ~)larie. 

3. All forces full of fuel. 

4. No air force is available on ships except that each 

vessel of Crudiv Ni ne car~ies two V0(2 ) ty?e 03U- l sea planes 

capable of makinG a cruisi~~ speed of 87 knots for 3 hours 

with a reasonable margin for s afety . These plar..e s can be 

launched from launching track but on return must land on tne 

water and ship mu.st stop :i:or 15 mi nutes to taoist each ::,,lane 

aboard. 

5. The ri1aximum and sustained .:;peed of s:1ips and VP 

planes is that listed i il .AIJ.::.c:: A. 

6. In constructin1 retiring s earch curves change c ourse 

every three and one- half ho~rs. 
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7 . For convenience the pos i t i on of the foll ouing are 

given : -

F0RT LLOYD - Lat . 27°- 05 ' N ., Long. 142°- 10 1 2 • 

FOLI LL0 - Lat . 15°- 00 1 N ., Long. 122°- 00 1 :;::;. 

I .JU.AKAL HARD0R - Lat. 7°- 19 ' N., 
0 Long . 134 - 27 ' B. 

GLUTHI (ULUTHI or MACKENZIE) Lat. £' 0 - 53 1 H. , Long. 

139°- 38 ' ::2:. Kate that f r or.i this position a run 

of at leas t 10 uiles on course South i s necessary 

before course can be safely chanced to the :;::;astTTard. 

8 . To save labor in computat i on, a Ta".:>le of Distances 

is a:_1pended a s ANI:EY.: B . 
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1. Plotting of tracks of individual ships and 11lancs 

from t i me of taking f i rst scouting station until 6 Apri l 1900 . 

The plot of run from present position to first s couting 

position i s not required but th0 first scouting ~ositions 

must be positions that could be r8ochod . Use Strategic 

Plotting Chart :;"o . 5050 Sho0t No . 1 . 

2 . What is maxi mur:J. speed used by Gach vessol of ULUTHI 

Force during daylight 4 April ? 

3 . Assuming that all ships r oc)i vod th~ orncr of Ad­

miral OC , wri tc out tlle de spa tche s v:i1ich tho Command or , BO!,:II: 

Guard would transmit to th0 vessels of his forco i n ortl0r to 

coordina te their mov0m0nts duri ng thQ nights of 4- 5 April and 

5- 6 April . 

NOTE : As to d0spatch s0nt upon receipt of Admiral 0C ' s 

ordor S•3G particularly -paragraphs 389- 395 , 11Tho 

Survice of Informution and Security". 

As to daspatch for niGht 4- 5 April s~c particu-

.. l o.r l y pagos 174- 175, 11Thc Sorvico of Informu t i on 

anc SG curi ty" . 

As to dospatch for ni ght of 5- 6 April th~ Com­

mander of t hi s force must consider how best to 

use th0 i ncr,:;asod sp0od which ho }:nows he can 

mako tho n..:,xt day . 

Will he i ncruas,3 tho scouting distance and if so 

will ho make th is incroas,:i dur in.:; the 21igbt or 

aftor davm tl10 noxt dcy? ·."lhich vuss~l will be 

the guioo for th.:, nj_ ;1 t ro tiromcnt? '.Till the 

gui d.0 r e tire on radi us from point where cnomy 

was last sighted or t oward possi ble destinati on? 

4 . I n wri tin3 tho dJspatchas fnr 5- 6 April conside r the 

above points and bri 0f t ho reasons for your decision. 
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5 . ,/hat s~ eed do V8::::sels of Trailiag Force use during 

ni:;ht of '1- 5 .d.pril o.nd 5- 6 Apr i l? 

6. As s umine, t::a t 3LU~ ma int a ins a s traig~. t course and 

a steady speed (10 to 13 ':nots) is it possible for t:1e convoy 

to i.1ave been undetected. u.> to G April 1900? If so indicate on 

your Jlot by cross ~atc~inG the areas in ;~ic~ the convoy could 

be at that tL1e and also a;,1y areas in ·:::1ich 11e coi.lld have l''ass­

ed t:.c scouti:i.10 forces 1..:1cletccted . 

7 . ;?or t:,.e P:.:::L.~.i .?0rcc - In ·.-.,~ic11 direction should the 

pla::.es l1eac. w:1ile on tl1e circur.:fereace of tlleir su·o- sectors i n 

order to make the searcl1 i.10st eff iciont? 

8. \fuat cons i derations ~vernod the cru~ja~der of the 

ULUIBI Force in selecti::.,:, -~1-c sector to "ue searched by the 

planes of the ?ELEW :?orce? 
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Ship and Plan~ Data 

This data nill be used although it differs in sorne 
respects from that contained in the current issue of 

the " OR.ANGE FLlET" . 
-----■-- ----

-:1.:aximum: Sustained : 1,conornical 
SHIP : SJ> ed :Speed :Radi us :_Qpeed : Radius : 

: . : . : : 
Crudiv Three CL- 21 to 24 33 30 2100 10 6000 

Crudiv Seven CA- 36 to 39 33 30 3100 10 6000 

Crudiv l'!ine XCL- 2 19 16 : 24000 

::CL- 3 to 5 17 17 : 2-1000 

Subdiv Seven SS- 1 to 4 18 15 4500 8 12550 
. 

VP6 (4 ;lanes of PM- 2 type): 100 76 973 

V0(2) planes on Crudiv iJine - These plaEes are the 03U- l type 

and have a cruising speed of 87 

knots uhich they can ma intain for 

3 hot:rs \Ii th a co:1siderable margin 

for safety. 

NOTE : Data not given for btriking Force as the 

plotting of the track of this force is not 

required. 



AJ'TJ!.EX B 

TABLE OF DI S'l'iu\~C2S . 

H ours t ·o C orros-
r uach PORT ponding 
LLOYD by di s te.ncc 

t-·-·- Distanc0 steamed a t 6 Apri l a t 
Date Time fours 1 3 kts 12 Kts 11 Kts 10 Kt 1600 13 knots 

3 Apr . 0600 0 0 0 0 0 82 1 066 

4 II 0500 23 299 276 253 230 59 7 67 

4 " 0830 26 .5 344.5 318 291 . 5 265 55 . 5 721.5 

4 " 1 200 30 390 360 330 300 5·> 676 ,.., 

4 II 1 530 33 . 5 435 . 5 402 368 . 5 335 48 . 5 630 . 5 

4 II 1900 37 481 444 40'7 370 45 585 

5 " 0500 47 611 564 517 4'70 35 45fj 

5 II 0830 50 .5 656 . 5 606 555 . 5 505 31 . 5 409 . 5 

5 ti 1 2 00 54 702 648 594 1 540 28 364 

5 " 1 530 57. 5: 747 . 5 690 638.5 5'75 24 . 5 3 18.5 

r' 5 " 1900 61 793 732 671 GlO 21 273 

6 II 0500 71 923 852 7,91 710 

6 " 0830 74.5 968 . 5 894 819 . 5 '745 

6 II 1 200 78 1014 936 858 780 

6 II 1530 81 . :=: 1059 . 5 978 896 . 5 815 

6 " 1 900 85 1105 1020 935 850 
I 
I 
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Military Service 

.ihen no longer required this pamphlet shot;.ld be returned to 
Publication Section, Room N- 11 
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Classes of 1932 

SEARCH PROBLEM ----- --- ·--

STAFF SOLUTION 

The primary purpos e of this problem i s to give the student 

some familiarity with standard methods of s earch. The publica­

tion issued by the Navy Department nhich descr ibes these stand­

ard methods of search is 11The Service of Infor mation and secur tty~ 

11Aircraft 'J.1actical I nstructions , U. S. Navy 1924" , also contains 

i nformation on the use of aircraft in scouting. 

I n st~rting this problem, it should be noted that Strategi c 

Plotting Chart No . 5050 ; Sheet i':o . 1 ; is a mercator projec:i on . 

I t is esse:r.tial t hat all distances be mensu.red i n the mid l a ti ­

t ude of tho run concer:r..ed if an acm~rate plot i s to be made . 

It will save considerable calcul ation i:r a tabl e showing 

the :poss i ble dintances ti1e enemy could stea~n by cer t;ain times 

is :prepared. such a t able i s appended to ·this sol ution. 

The first step :L::i to plot ,1hat i s known of t he enemy. 

Operation Orde:c Twel ve g ives the following posltion.s : 

1 April 1 200 

3 April 0600 

Suiled from '.I.1HUK 
0 0 

Lat . 1 2 N. Long . 1-16 E . This will be 
call Gd point of deDarturc • 

.Admiral OC had further information that at dork on 

1 April tho BLUE Force was southwest of i-IA.LL ISL.AND , i nd icating 

that they had not taken a direct route . 

When las t sit;hted BLUE ]'orce was on cot:r~e NV/ lllfuCine; 

about 12 knots . 

ULUTHI Force --------
Thi s force is Crudiv ~i ne , consis ting of XCLs 2 , 3 , 4 , 5. 

XCL- 2 can .rnnkc a su~tai_ned speed of 1 8 lrno·~s . The others can 

sustain a speed of 17 knots . 
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From Operat i on Order Twelve we havo 11ULUTEI Force Crudiv 

Nine search from flank to i.'Torthward from boo.ring 225° from 

last r eported cne:.:.1y pos ition , sector method on 4 April , inde­

pendent method on 5 April . Cover enemy speed 13 to 10" . 

Lay off from Lat . 12° , Long . 146° (as the point of departure) 

the bearing 225° ai1<~. on this radius plot the cncm:,r pos ition at 

4 Apr i l 0500 for both 13 lmots and 10 knots . These positions aro 

about 1 90 and 220 miles ; r espectively , from ULU'E{I . As Crudiv 

Nine does not finish fueling in tir1e to sail before 1930 , only 

9 . 5 hours are availabl e to reach these, pos itions . The speed 
1 

required is more than they can make . Therefore they can not 

reach the 4 April 0500 positions of the enemy on the assigned 

radius . 

A mathematical solution of the possibl e meeting points 

is practicabl e , but i t is simpler to use a trial and error 

system. Next , pl ot tl:e 4 April 0830 ene!U~' position on 

radius 225° ~rom Lat . 12° N. Long. 146° E. for 13 la1ots and 

10 knots . These positi ons are approximately 185 and 205 miles 

from ULUTHI . Thi r teen hours ar e avail able , g iving a speed of 

about 16 knots t o the mos ·t; distant pos i ·t;ion . This gives a 

, margin, but not too much when it is remember ed that the vessel s 

must clear the anchorage af't er dork and ski rt reefs that ar e none 

too accuratel y charted . 

In the sector aethod of retiring search the vessel 1:iost 

distant from the eneny po i nt of departure nust stoa;a at the 

h i ghest speed. This makes i t desirable that XCL- 2 ( tho i'astBst 

s cout ) t ake the western station to cover an asslll!lod onemy speed 

of 13 !mots . v7e have a lready found ·chat aI!y one of the scouts 

can reach the eastern pos i tion , so thi s is sat i sfactory. The 

order of s couts from west to east will be XCL 2 , 3 , 4 , and 5 , 

covering assumed enemy speeds of' 13 , 12, 11 and 10 lmots r e ­

spectively. 
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The next :point is to select the guide . ':'t.e area between 

the track of any s cout and the enemy point of departure is a 

triangle . These triar1,3les ar c a ll similar . Two of t heir sides 

are in the ratios of t he assumed enemy speeds (13 :12 :11:10 i n 

this case) t herefore the third sides are i n t he same ratios . 

This means that t ho speeds of the scouts must be in tho ratios 

13:12:11:10. If we assume t hat XCL- 2 i s the guide , the speed 

of each scout is as follows : 

XCL - 2 18 Knots (her sustained speed) 

XCL 3 12 X 18 - l G. 615 " 13 -
XCL 4 11 

13 
X 18 :: l5 . 231 II 

XCL 5 10 
I3 

X 18 = 13. 846 II 

As the required speeds of XCL 3 , 4 , and 5 arc l ess than 

the ir sustained speed of 17 Knots this is satisfactory and XCL- 2 

• will be the guide. 

l 

If the sustai ned speed of any scout; were less than her 

'speed as computed above it woul d have been ne cessary to use that 

_vessel as gui de a t her sustained speed. .A re- computa.tion of the 

required speeds for the other scouts would have been needed . 

Now~ on the r adius 225° from Lllt . 12° ~J . Long . 146° E. 

l ay off enemy :pos sibl e 0830 :positions for 13 , 12 , ll and 10 

knots and mark these as 0830 positions of XCL 2 , 3 , 4 and 5 

respectively. 

Next plot the retir ing search of XCL- 2 , {the gui de) . 

Draw r adii from the 1200 , 1530 ; and 1000 positions of 

XCL-2 toward ene:my point of departure (Lat . 12°N~ Long. 146°E) . 

From 0830 position of each scout d:r::n\' lines parallel to 

t he course o:f XCL-2 to intersect the 1200 :r.-eidj_us . T:1ese inter­

sections give the 1200 :positions :for each scout.. From these in­

tersections draw lines parallel to the guides 1200 to 1530 run 

t o intersect the 1530 rad1us giving the 1530 positions of the 

scouts . In the same way obt ain the 1900 positions . 
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It is nov1 desirable to check the plotting . This can be 

done most readily by measuri ng the scouting distances on each 

radius . The scouting distance equals the nlli~ber of hours 

since enemy left point of departure , multi plied by the dif­

ference in assumed enemy speeds used by adjacent scouts . In 

this case the difference i n assumed enemy speeds i s one knot , 

so the scouti ng intervals should be as follows : 

a t 0830 

1200 

1530 

1 900 

26 . 5 miles 

30 

33. 5 · 

3 7 

II 

" 
71 

If the plot does not g ive the above scouting distances , 

errors should be loolrcd for . 

A further check can be made b y measuring the distances from 

the point of departure . 

It is noted that the course of XCL- 2 a t about 1400 passes , 
over the reef around SOROL or PHILIP ISLAND. A check shows 

that by using 0 . 5 lmot of her reserve s poed for 3 . 5 hours this 

reef could have been g i ven a berth of 5 milcn ~ which is ample . 

Such a use of reserve speed i s permi ssible . If XCL- 2 had no 

r e serve speed it woul d be necessary for her to plot her possible 

1 530 position and notify the other scouts of tho direction of tho 

1 530 r·adius, in ord0r thn t they might s low slie;htl y to reach 

tho same radius at 1530. 

The night retirement of all scouts is along tho 4 April 

1900 radius . Each scout steams at the assumed onomy spoc.;d she 

is using. In plott i ng ; it i o sufficien t to :plot the guide XCL- 2 

and lay off the 5 April 0500 positions of other vessels a t a 

scouting di stance of 47 miles from XCL- 2 . r:r plotted in this 

way , it is advisabl e to checlc by measuring t110 distance from 

enemy point of departure to the two flanlc scouts . 

During the second dc:1y , 5 April·, this farce used the inde­

pendent method of search from the flank. The trac:k of Gach· 
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scout must be plotted separately . :~CL- 2 will use a scouting 

speed of 18 l<:nots and the other vessels 17 };nots . :;::ach assumes 

the same enemy speed as on the ;irevi ous day. ::CL- 2 runs 63 miles 

during each 3 . 5 hour l)erioa. and the others run 59 . 5 lililes. The 

plotting of this day ' s run presents no special features. 

In planning to carry his line to the l'Iorthwest durL1g the 

night of 5- 6 April, near Adniral oc:~ first plotted the furthest 

positions , on th G enemy of 6 April 0500 circles for 13 knots and 

10 knots , that his flank scouts could reach. A line joining 

these t•:.ro positions could not be reached by the t 1i0 interior scouts, 

so the two flank scouts ~ere woved back along the enemy daylight 

circles until a line r1as found which could be reached by all 

scouts, al lowing a slight margin . 

The area in which BLUE could be at 5 April 1 900 and nl"\t 
be sighted by the ULUTHI Force , lies to Northward of the position 
of the Scouts at that time and between the 10 and 13 knot enemy 
position circles . The search to be made on the sixth will elimi­
nate the possibility of the enemy having been at 5 April 1900 in 
the area a night's run fron the daylight ::_:>osition of the scout 
line measured toward his point of departure, since if in this 
area at that time he would cross the scout line before daylight 
and be discovered during the sixth . Therefore the northern limit 
of the area in which BLUE could be at 5 April 1900 and still have 
a probability of escape is a line distant frori1 the 6 April 0500 
scout line by a night's run measured toward his point of departure. 
The area unsearched by the ULUTHI force is that shovm on plot by 
lines of crosses and it is this area wh ich Rear Admiral oc:~ de­
cides to request the PEL:2w5 Force to cover. (For strict accuracy, 
this area vrould be reduced by t he visibility circles from the 
scouts 5 April 1900 and 6 April 0500 positions, als~ the above 
statements are based on the assumption that enemy has made good 
a speed of bet11een 10 and 13 knots along a single course). 

In plotting the run of the ships on 6 April 0500 to 1900, it 
must be noted that all scouts stop from 0900 to 0915, from 1330 
to 1345, and from 1800 to 1815 to hoist aboard their plaaes . 

In plotting the plane fli ghts, it is noted that they must 
fly for 2 .5 hours at 85 knots or 212.5 miles . They fly out 52 
miles on course 75° and then take course H. '.l . 

A little trial and error shows that they can make about 
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102 . 5 on • ourse N. i.'! . and must then head about 189° for 58 miles 

to rejoin their ships . Having plotted the flight of one plane , 

the other flights can be plotted by the use of parallel lines . 

In planning these flich ts, it was re~lized that the probable 

course of the enemy was approximatel:r ·.Vest . This diff erentiates 

the present case from that of a search from ahead, as shown on 

Sketch No . 3 , facing page 46 of 11The Service of Information an d 

I3ecuri ty11 • To fly the planes far ahead of the line of scouts in 

this case was an uneconomical use of them , an6. it was found bes t 

to have their fli [Jlts be approximately abreast the scouts . 

The plane visibility circle being 25 miles radius , the 

eneiny at 13 knots could cross this in sli ,j.1 tl:r less than 4 hrs . , 

and it was therefore essential that the point where one plane 

turned toward its ship must be ac;ain visi teG 'Jy a plane within 

4 hrs ., in order to ensure completeness of t~e search . An addi -

' tional allO'V'ance is also n e cesso.ry on account of probable errors 

of plane n~vigation. is ordered , t here is an interval of only 

3 hours and 39 minutes between successive v isits of planes to tl1e 

srune point.. The above consideration does not apply during that 

part of the plane's fli ght whi ch is abreast the scouts, for here 

BLUTI if just out of sie:,ht of a plane , v10uld be in sicht of a 

scout, but it does appl7 to that part of the plane's fli e:;h t not 

approximately abreast the scouts . Fli ghts of 2 hours were tried 

and could not meet these conditions t hrou.;hou t the day . Fl i ghts 

longer than 2 . 5 hours required more total fl~r ing throuc hout t:irn 

day and were , · therefore , uneconomical. Lar~;ely by trial and 

error, flis hts were set at 2 . 5 hours. 

PELEWS force 

This force will be discussed next , as it aust coordinate 

with the search of the u :.UTHI Force . 

The s pecific orders of t h is r orce are as follows: 

11Request geographical sec tor between bearine;s 330 and 030 to 

radius of 320 miles from M.11.L.AKAL HARB0rt be searched pri o:c to 

5 April 1 900". 
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In addition to this, the tasl;: assi c;ni""lent af the ULUTHI Force 

is a vailable in . Operation Order Twelve , whici.1 also contains 

orders "PEL31.:/ r orce VP Scua.dron Six ope rate as req_uested b~r Ccnn-

ma.nci.er ULUTHI :? orcea . 

J.11 these orders are at hand by 5 April 0900 <1nd the;';- are 

definite &nd specific . The commander of the VP Squadron may not 

full:r understand how the operat ions reo,uested assist the HLUTHI 

Force unless he later intercepts Rear AC1.::1irz..l OC~~ ' s messase 

0105- 1200 , but h e ~1evert:1eless must a.ct on ther:i promptly . 

The area which this search should deny to ~3:SUE by 5 April 

1900 has already been discussed an6. is that sllmm on the plot 

b·:r the line of crosses . 

"Plotting the search gives a distance each :pl ane must run 

whi i_e on t he circumference as 34 miles . This ci ves a total dis ­

tance of 674 miles which at 76 :~not s I'e0uire s 8 hours 52 minutes . 

If planes are to land by dark ( 1900) the -_r Eust talce off not 

later than 1008. 

Having :plotted the searc~ it is nm, necessarJ to deternine 

whether each pla.ne is to :parallel the eastern or the western 

limiting bearing on t11e way out. T:1e sim:9lest v1ay of doinG this 

is assume one direction an.cl mark: the area not covered on the vm:• 

out and the area not covered on the way in . I f the enem~r can 

move from the for:·eer to t ::1-e l&.tter in tile ti::ae available then 

t :1ere is a hole . T~1e par ti cul :i.r as sum:pti on to guc1rcl against in 

t his problem i s that the enemy keeps on a str2.i ght course at a 

speed between 10 and 13 knots . Under these as8umptions if each 

:plane first paralleled the western l)ounClar? of its sub- sector 

there would be no holes . Consideri:-1(_ on:i.y 0:10 p l...me ne fincl t h at 

the distance between the area unsearche d on the wu•1 out and the 

area unsearched on t1:e way in is such that t~-ic ene r.1~,- could not 

have moved from one to the other in the time available. ::xamin­

ing the area between adjacent :planes we find that the area un­

se&rclJed on t ·.e 1rm:r out lies to the west of ti:.e area unsearc :1ed 
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on the way in; this being the case the en er11~r could. not have 

moved from the former to the latter without reversinc his course 

and heading to the eastward . • 

Ead t he planes first paralleled the eastern boundaries of 

their sub- sectors there \7ould have been possi~)ili ties of the 

ene~ny passing through undetected . The attached plot indicates 

such an area between the tv?o eastern planes . The enemy could 

have been in the eastern part of the hatc:1ed area Wil en the planes 

Y.ren t out and have mo-..red to the we stern part 1r· t h e time the 

planes passed BOing in . S imilar holes v1ould e~_: i st b etween the 

ot~1er J)lane s cut these would be northwest of tlle area outlined. 

in crosses and an enern,y escapinf:, throug h one of t h ese would be 

detected on the next day by the ULUTI-.:I r orce , if he ;11aintained 

his course and speed. 

Under the ULUTHI F orce reference has been made to the area 

outlined by cross es on the plot in which the enem'l,7 could have 

been at 5 April 1900 and escape detection ·J:r t'.:10.t force . This 

is the area t hat must be covered b~r the ?:::!L:::;H :;::'orce. The com­

ma~16.er of the ULUTHI Force realizi:.1~ that the pl £•.n es of the PEL:2\i 

Force must complete t heir search :yy dark f i gured that the~· V\rould 

be on the circumference of the sector about five hours before 

dark. In selectinc the sector to be searched he th erefore put 

the eastern limit about 50 miles (5 hrs. at 10 kts) to the East 

of the area marh:ed by crosses . ·3imiliar1:~ he rea lized th at it 

was not necessary f or the p lanes to &earch t he extre1re western 

part of this area as the e ne :~r at 13 };:nots (his assur.1ed max . s peed) 

could not reach this :pa :tt of the a r e ;c~ b~r t h e t L ,1e s t he planes 

would pass it . " 
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BONIN GUARD 

Orders for this force fron Operation Order Tv1elve are 

as follows: 

11 BONIN Guard Crndi v Seven search Northe11 n sec tor r e t irinc., 

search patrol to 1:/estward . Insure enem? non- arriva l FORT LLOYD 

unobserved before 6 ii.:pril 1600 11
• 

The general instructions 11Assurre ener:1~, :·.1a::-~imum speed 

thirteen11 also apply . 

The force consists of C .... i.<-S6 , 3? , 38 8.nd 09 , el l capa'Jle ol a 

sus tained s peed of 30 knots , but r 3s tr i c t e6. J, local nea.tl·.er con­

ditions to 20 knots until t be eveni11[, of 5 .1:1.pril . 

From 3 .April 0600 until 6 April 1 600 , \·~1e n PORT LL(Y\'D will 

be secure , is 82 hours . Ji. t 13 :.nots the en e 1rr:· co ul d in this time 

steam 1066 miles . Constru ct an ellip se 11a~, i n:~ o. major axis of 

1066 miles and focii at PORT LLC:D and at :Sat . 12° H . Lonf; . 146°E. 

Tl1e cii stance from the ener.1.y t s point of C.e1)arture to an:7 point on 

this ell i pse , thence to ?ORT LLO~:D , is 106 6 mi l es , the ref ore with 

a maximum speed of 13 knots the ene~y could not run outside of 

ellipse and still endang er POTIT LLOYD. 

This force cannot rec.ch a meetin: point ui th BLlf.8 on 3 

April , but can probably occur:i 7 his 4 April 0500, 13 knot circle 

as far east as is ne cessary . Draw the e ne my c ircle and at the 

so.·~ ti!:le dr .J.w the 13 knot li!'lli tin - circle fr om POT-1.T LLOYD . 

These two cL.1 cles should intercept on t he ellipse whi ch uill 

g ive a checlc on th e drawinG of the ellipse . 

The d.i stance ·vetween scouts is obt-.::. i ned b :r t he formula 

rs 
d .. r + E d = 25+ 25x20 _ 2 ,,+ r'"' "' _ 

13 - ~ uo.O - G~ . 5 miles . 

After the search is underwa.r , it is pos,sj_ble to increase this 

distance somewhat, s o it is s afe to space s c outs 63 . 5 ~niles 

apart. 
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Try :placing the eastern scout at 4 April 0500 on the enemy 

daylight circle where it intercepts the eastern side of the ellipse ; 

Locate the other scouts at scouting distances of 63 . 5 miles to the 

westward along the daylight circl e . 'l'his is a homogenous division; 

so Rear Admiral OCD shoul.d place the flagship CA- 36 in the lead to 

the Westward , followed by the other scouts i n normal order, CA- 3? , 

38 , and 39 . 

Now draw enemy 13 knot circles for 0830 , 1200 , 1530 , and 1900 . 

At the same time tho corresponding limit j_nc:; circles from POHT LLOYD 

can bo d~awn . Plot the retiring search curve of tho leading scout 
l 

CA- 36 . In 3 . 5 hour interval at 20 knots she will run ?0 miles . 

It is now necessary to check whether CA- 39 was placed suffi­

ciently far to the eastward or not ; so plot her position for each 

3 . 5 hour interval . These positions are marked A, B, C, D and E 

on the plot . It is next ne cessary to ascertain whether the points 

where the various limiti ng circl es from PORT LLOYD intercept the 

pa th of -~he scouts are within sight from the corresponding posi-

t ions of CA- 39 ( See :9<3-r . 390 "The Service of Information and Socur­

i ty") . I t should oo noted that after scol'. ts have been under way a 

few hours their di stance co~l d have boon increased to d = ¥ = 
2x25x20 . - 13----- 76 . 9 mil es . This moans that what may be called an 

effective radius of visibility al ong their trac}( is 38. 5 mil es . 

Examing tho plot; t he distance from B to t ho 0830 intersection is· 

about 20 mil es, from c to tho 1200 interse ction is about 30 miles , 

from D tho distance is about 10 miles , and from E about 20 miles . 

Those arc all within tho effective radius of visibility , so tllo 

original position of CA- 39 was satisfactor y . It might in fact 

have boon moved a few mil es westward if ne cessary. 

A f'Urthor chc ck shows th0. t all scouts cnn easil y roach 

tho soloctod 4 April 0500 posi t ions. Roar Admiral OCD accord­

ingly issued }1 is orders by despatch as followG : 
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"Form scouting line normal order on enemy 4 April 0500 

13 knot circle t o westnard from CA- 39 i n Latitudo 15~57 ' U, 

Longitude 149~02 ' E. 8c outing distance 63 , 5 miles . At 

4 April 0500 start retiring search patrol to westward . Speed 

Tho positions of CA- 37 and 38 at 4 A~ril 1 900 can be plot ­

t ed from tha pos i tions already ,1otted for CA- 36 and 39 , 

At 4 April 1 900 t o threaten FORT LLOYD the enemy must be 

north of the limiting circle f rom POR1 LLOYD and to the s out ­

ward or westward of the scout i ng line. Also he can not be 

north of hi R 13 knot circle from point of departure . Thia 

area i s indicated on th& plot by the small lett8rs a - b- c-d-e­

f - g-h . Rear AdmirAl OCD must for the next dny establish his 

line i n such a position that the enemy at 13 knots from any 

position wi thin t his area c orld not pass ca.ct of the scouts 

in time t o threat en PORT LLOYD , 

To lay oi. f tho 5 !~y.,ril 0500 posi t i on of the sc ont ing l i ne , 

draw a number of arcs of 130 mil es (10 bro . of dc.rkness at 13 

knots) r adi us t o the Northeastward from the various points on 

the scouting line at 4 April 1900 , (See ~ages 1 74 and 175 of 

"The Service of Informati on and ~ecuri ty") . The scouting line 

at 5 Apri l 0500 must be beyond (to the Northeastward) these 130 

miles radius arcs. The eastern s c out s hould be on the limit­

ing ci r cle from PO~T LLOYD, but it may be necessary to move 

this vessel farther t o the eastward under tho snme c ons ider­

ations that gov erned tho origi nal positi on of the eastern scout . 

The western seou.t must be on tnc enemy ' s 5 April 0500 13 knot 

position eircle , Dist,1-ince bctwucn s c outs must bo not over 

63 . 5 miles. 

As a first assumption , Rear Admiral OCD places CA- 39 

on t ho intersection of n tangent , to the 130 mile radius a rcs , 

and t he limiting circle from PORT LLOYD , and from t his point 

swings an arc wi th a radius of 190 . 5 mil cu , tho length of t he 

scouting lino , t o intors ect th0 onomy 5 April 0500 1 3 l:not 
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circle giving tho position oi CA- 36~ Tho other voss0lo a r c 

plotted bct~oon th~so t wo on the lino j oin ing them. Norr plot 

It -i s now necessary t o plot tho pos i t i ons of CA- 39 for 

oa ch 3 . 5 hours , points F, -G, H, I, and J and dct ormi no if ., 
~ho cnomy could ho.vo pc:;,ssc d to tho eastward of t h i s vcssol 
I 
a.t any timo during tha d c.1y . A Gimplo insp:Jct i on shows tha t 

dt F t ho limiting c ire lo fr om PO~T LLOYD pas sos throug h 

~c outs pos iti on . Near points G und H }ho i ntorsccti on of 

t 'ho- r cspoc t i vo 1 imi ting c irclcs and thv so outs tracJc , l i es 

only a few mi l os to t ho eastward of CA-39 at th',; c orrespond­

ing time . Thu J.imit i ng circles f or times corresponding t o 

positions I and J aro to the no-cth of th0 scout ing lino and 

do hot int orsoct . Rear Adc iral OCD is then a ssur ed tha t tho 

eastern scout i s suffic i ently fur co.at . I f noc ossar y , ho 

c ould have movc{l hi s lino to the wostwo.rd about 30 miles (tho 

effective r adius of visi bility along lino being 31 .+mil os ) . 

This would l eave no marg in. 

Tho l ocal situati on stat es that Roar ~dmiral OCD docidos 

t o c ontinue s earch t o t ho westward aft e r insuring t he safety 

of POJT LLOYD , Ho not ~s that by about 1330 .his l eading ves­

s el crossas tho ellipse , and if t ho on0my has not been s i ght­

ed by this time ho c~n not r each PORT LLOYD before it i s se­

cured , He thor ~f or o propar as his order s f or tho s earch on 

5 April i n ample t i me to issue t hem befor e 4 April 1900 , as 

f oll ows : 

"At 5 Apri l 0500 f orm scouting line normal order 117° from 

CA-36 i n Lat. 215223 .r H . Long . 142~09 ' E. Scouting distance 

63 . 5 miles-~ Continue r etiring s earch patrol to westward , 

speed 2011
• 

By sunspt 5 April Roar Admira l OCD l"..nows tha t on tho 
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fo l lovYing d ily ho vrill be ablo t o nr ·:: ~ ecout ing speed of 30 

knots. I n :')lanni11g his Svf'.rch for 6 April ho ho.s s everal 

things t o c onsld~ !'.' , uncl ho can make an~- :)11,3 of ::iovural do­

ci sions , all of which arc cor rect. 

First , h~1 knows that his scout,ing distanc e on 6 April 

can be d == r + ¥-==- 25 + 2f~30 -= 25 + 57 . 7 -== 82 ._7, say 82 . 5 

milGs . Th iB wil l have a factor of safety , f or a:t;'tor running 

a fe w hours th0 distance c ould b e d s 
2~8 

-:s 
2x i ~x3o :::. 115 . 4 , 

or, say, 115 miles . Tho most offoctivo way t o use t hi 8 is 

t o stat i on his vessels 82 . 5 miles apart a t 6 April 0500 . How­

ever , after the search starts, it would. be dosira.hle for the 

r oar vossol s t o slow down t o , sny 20 or 25 lrnots until tho 

distance ho.s o~ onod out t o 115 miles . This would c over a 

l ower onomy speed than would be c over ed if ho maintaindd tho 

distanc e of 82 . 5 . If the r oar scouts use loss thun 30 knots , 

we must rec omput e tho safo scouting distonc o . An inspecti on 

of tho abov0 f i gures shows thut t he r ear vessel c~n l ose ab out 

100 miles on the l ouder and still keep tho line tight . Thoro­

forc, t ho roar scout c ould use 20 knuts for eoout 1 0 hours be­

for speeding up t o 30 knots . If this is done , t hen tho lino 

at dawn can not be O)) ,:mod 01:i.t .!J.na soout i..ng distance then must 

be 63 . 5 miles • Tho onomy cnn r ouch OKINl~ ·'v',A , a pr ob a ble d0sti­

nati on , early in tho o.ft ort.toon of 7 April, so it i.s desirabl e 

to ca rry tho search t o the westward os rapidly as possible in 

or der t o allow ORANGE Striking }Pore e t o engage on 6 April , or 

early on 7 April. 

~ c ompromise appears t o be tho best Cucision , Rc~r 

Admiral OCD, thorcfor o , decides t o open out the scouting 

di stanc e t o 7~ miles (safe distance f or 25 y,.nots) during tho 

night. At dawn , CA- 36 wi ll t ok0 30 knots and CA- 39 will 

to.kc 25 knot s . ·rho other t wo scouts will t nko inte rmodiate 

s peeds, 26 2/3 and 28 1/2 knots. Duri ng tho 14 hours of 
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daylight, tho rcnr vossol steami ng ut 5 knots loss than th0 

loader will dro·t) be ck 5xl4 = 70 miles, making the l ength of 

tho scouting lino 3x73 + 70 = 289 . One-third of this is 

96 . 3 miles· This is ~Jpcr0ntly a s~fo spacing , for o.t 25 

knots , the spood ·o f tho roar scout , d = 2rs _ 2x25x25 
7f"" - 13 : '::>6 .1 

miles, s o t ho line will be tight, although tho leader has 

made '.'".S much di stE'sncc as possible by usi ng nmxir,1urn spo0d . 

Secondly , ho must decide whether t o r otiro from enemy 

point of do~arturc or t oward destination . There a r c several 

possi ble dostinati ~ns , of whicb 0KI!L\'./i1 and 1.,M.AMI arc the 

most likely. A ret i rement t l)Ward dostinati,)n will advance 

search farthe r t c tho wcs~~ard and might r esult i n earlier 

discovery of enemy , 'but it ivi ll not as offoctivcly cover 

tho possible l ower speeds of the enemy and will allow mor e 

chance of his slippi ng around the eastern end of the line. 

After c ons ideri ng prabsble areas c overed by·oth0r forces , i t 

scorns best to retire nwu; from Lat . 12°N. Long . 146°~ . tho 

enemy point of departure . 

The new lino must be outside the ,.memy 1 s possible day­

light position , that is at l o'J.at l30 mil0s fr om t he sc outs ' 

pos i tions at 1900, 5 .April . 

Thirdl y , Rear .,.\dmirul OCD must decide whi ch vossol is t o 

be tho guide f or the night r otir0mont . The considerat i ons 

here arc exactly tho same as gi~.-en above , so he dec ides to 

make the eastern vessel tho guido . 

He co.n now plot his 6 f~pril 0500 :positions . CA- 39 tho 

guide, will r etire 165 miles (thi~ distanco is necessar y to 

put tho new l i ne 130 mil es from lino at sunset) away from tha 

enemy point of departure , Fr om this position draw a l i ne t an­

gent t o the 130 mi.le arcs to i ntercept the enemy 6 April 0500 

13 knot positi on circle , From the point whor e i t i ntercepts 

the positi on circle extend the line along the circle . 
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We have dee ided thut the distance botr10cn scauts , upon 

starting tho search, should be 73 mi les , th0rof0r o this lino 

should b e 219 miles i n length . 

Tho ves~ols o.ro plaood us shovn1 0n tho ~lot . 
Roar Admit~l OCD can now i ssue his orders as follows:-
"B:, 6 .April 0500 , scouts form on scouting line as fell ows: 

CA- 36 Lat . 23- ~·S3 N . Long . 1 35-30 E. 

C.A-37 " 24- 20 N. " 1 36- 32 E. 

C.b.-38 " 24-14 N. ,, 137- 48 E . 

01.1.-39 " 24- 08 N . II 139-08 E . 

Conti nue r etiring seo.rch patrol to wos twc.rd , cr~- 36 speed . 
30, C~-39 s peed 25, othor scouts intermediate spce as . ~hen 

distance is opened t o 96 miles all s c outs take speed 30". 

To plot tho r etiring sea r ch pat~vl, it i c nocessury t o 

plot CA- 36 at 30 knots . She s t oans lOf> mile8 in each 3 . 5 

h our s . The ot her~ follo~ ,hcr tr~ck . ~nch oom~and i ng office r 

must c ompute tho time u.t whic h ho i s to toke up 30 knot speed . 

POLILLO .FORC:~ : · 

Original or ders c ontai ned in Oper~ti on Order Twelve e r e 

as follows : " POLILLO For ce , Crudiv T:1roe sco.rch out o.nn i n 

method from 5 April 0500 , Scouting line bouring o0 from 

s outhern scout i n Lat . 13°- 30 1 N. Long . 132° - 30 1 E. Dis­

t ance 60 , Cours v Ea.st . Mnint 'lin lino 11
• Th0 g0neral pnro.­

gro.ph 11.J.ssumo enemy maximum speed 1311 , o.l so r1pplios . 

Crudiv Thr ee c ons ists of CLs 21 , 22 , 23 nnd 24 , all 

having a sustained speed of 30 knots . 

Plot tho origtno.l positions ,m scoJ.ting J inc ~ These 

scouts hov0 41 houre t o get t c '1:>sit i on aft e r r 1.1c oipt of 

or ders . The distanc e is approx i mato~y 600 mil es , eo that 

a ll can easily r o~ch assigned stutions nn ti~e . 

Compute tho spocd t o no.intni n line es follcws : 14 hrs . 

dayl i ght timos x knots oguals 10 hrs . d.nrk , times 13 kts . 

X = 10xl3 - 9 3 l ts 14 • :no • 
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Plot the run fron 5 April 0500 to 5 April 1200 at this 

speed . _ At 1200 , orders to advance the line 140 mil es by 6 

April 0500 are received . By standard usa ge , this means that 

the line at 6 April 0500 is to ~e 140 miles Eas t of the line 

24 hours earlier a t 5 April 0500 . ( See pars . 149 to 151 "The 

Se rvice of Information a nd Security"} • 

To compute scouting speed - • 

Distancealready advanced is 7x9 . 3 a 65 . 1 . 

New line must be 140- 65 . l = 74 . 9 ~iles eas t of 1200 
posi t ions . 

Can retire during da rk 10xl3 = 130 miles , 

l•.:ust advance during remaining 7 hours of' 5 April 
130 + '74 . 9 :: 204 . 9 miles . 

204 . 9 
Speed then is 7 = 29 . 3 knots . 

This is slightly less than the 30 knots these scou ts 
ca n sustain . 

Plot run to 1900 as 7x29 . 3 = 204 . 1 miles. 

Plot run 5 April 1900 to 6 April 0500 a s 130 miles to 
West . 

An alternative proceedure for the sear ch on 5 April 

would be as f ollows : - Compute the original speed to 

maintain the line allowing for the use of sustained s peed 

at night rathe r than using only the assumed maximum enemy 

speed. 

Usi ng this al terna ti ve me·thod the speed of advance 

to take at 5 April 0500 = x = lO~~O = 21 . 43 knots . 

At noon when new orders to advance the line 140 

mi les have been receiYed the scouts hav e already advanced 

7x21 . 43 = 150 miles~ Therefore the new line to be reach­

ed by 6 April 0500 is 150- 140 = 10 miles West of the noon 

position . There are only 7 hours of daylight l eft and 10 

hours of night to retire in, s e s ustained speed of 30 kts ., 

would be taken at noon ~ The speeo of retirement to take 
220 

a t 1900 is then x a nd lOx = 7x30 + 10 = 220 and x = 1 0 = 

22 .0. knots . 
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This alternative method is ob jectionable in that 

it uses an excessive amount of f uel and could accorr.plish 

nothing but a somewhat earlier discovery of the convoy. 

Considering possible enemy destinations and the location 

of other forces , early discovery hardly warrants the ex­

cessive fuel consumption wh i ch might prevent these ves­

sels joining the engagement when the enemy is located . 

If this method is used the Northern Yessel would cover 

an area already searched by the vessels of the GUA.i.I Force 

for all speeds below 11 . 5 knots . The search also covers 

very low enemy s peeds (? . l knots for Southern scout to 

8 . 3 knot s for Northern scout) . 

Before reaching t he last posi tion Rear Admiral OCE has 

issued the following orders : - "At 6 April 0500 start search 

by direct metl:.od course Northv1est , s peed 3011 ~ 

From 6 April 0500 to 6 April 1900 each vessel steams l\TW 

at 30 knot s , This is a run of 420 miles. 

In a search of this kind~ the order of vessels makes 

little difference . The flagship CL- 21 has been plotted as 

the southern scout . This facilitates reference to the order 

of vessels , but Rear Adr.iiral OCE might haYe preferred his 

flag nearer the center of the line . 

GUAM FORCE. 

Original orders from Operation Order Twelve are as 

follows :-

" GUAl:1 Force Subdiv Seven less SS -Five trail course 305°11 , 

Local situation states tha t by 4 April 0500 this force 

can be an ywhere on a line tangent to a f' ircle of 100 miles 

radius from APRA . 

The vessels of this force are SS s - 1 , 2 , 3 and 4 , all 

• having a sustained speed of 15 knots , under command of Com­

subdiv Seven, Comdr . OSBA . 
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Flo~ the line 305° from enemy point of' departure (Lat . 

120 N. Long. 146° E . ) . 

Draw a line at right angles to the above line and tangent 

to a 100 mile arc fr0m APRA . This is the line this force can 

reach by 4 April 0500 , 

The orders do not give Comdr . 0SBA his scouting distance , 

so he sets this as 50 miles , being twice the radius of visi ­

bility. This i s fairly conservative , for the BLUE force is 

large and with screen will cover a rath ·~r large area . He 

places his Yessels two on each side Qf the line 305° already 

plotted . An order frohl Comdr . 0SBA would be required t o in­

form his force of these details . 

Scouts at 4 April 0500 start on c ourse 305° at t heir 

sustained speed of · l5 knots until 1900 . This i s a run of 

210 miles . 

During the night the scouts trailing must not use too 

high a speed , or the~r mi ght pass the enemy during darkness 

without s:i gh ting him. To compute this, we note that the 

line at 4 April 0500 was 217 mile s from ene~y point of de­

parture . With ~he scouts run , they are now 210 +- 217 = 427 

miles from enemy point of departure , which he left 3'7 hours 

ago. To be ahead of the scouts at that time his speed must 

427 ( ) h ave exceeded - 37 = 11 . 5 knots to nearest tenth . The scouts 

then can safely steam at 11 . 5 knots during darkness this night 

without danger of passing the e nemy if he maintains course and 

speed • 
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(NOTE ): It is sometimes a s sui;Bd tl1at a "t <5-ar:~ the enem/ 

would 1)e in si r ht if 25 miles a:ne.J.c1. of the line and in si r_)1t 

at da, n if 25 miles in rear of the line . This assurlption is 

not true i f the enemy is abreast tlle space between the scouts . 

•Ti.1er;; fore , it should be used on l~r v1~1en most llr(':,e nt to push 

t :1e search forward at the s a crifice of cor.1pl e teness . 

The run from 4 April 1 900 to 5 April 0500 will be plotted 

at 1 1 . 5 knots , a di stance of 115 miles . 

Run from 5 April 0500 to 5 ~\.pril 1900 i s &t 15 knots , a 

dis tai: ce of 210 miles . 

At 5 April 1900 s coutinc line is 217 t 210 + 115-t 210 .. 

752 miles fror.1 enemy point of de parture , 1;hi ch ~1e left 61 hours 

d f l d k . d . th J" 752 -earlier . Spee or t1e cominG ar per10 1 s erei ore 61 -

12 . 3 knots . ~un from 5 April 1900 to 6 April 0500 is then 123 

miles . 

Run from 6 April 0500 to 6 it.pril 1900 is at 15 l<:nots , or 

a distan ce of 210 mi les . 

GENERAL 

Requireirents 2 , 3 , 4 , 5 , 7 and 8 have been answered in the 

preceding discussion . 

Requirements 1 , 2 , 5, 6 and 7 are sho,;m on attached plot . 

The cross hatched areas on plot show possible positions where 

e nemy could ha ve passed scouts undetected . In pick ing places 

where BLUE on a steady course and at a ste .;1dy s :9e e d between 13 

ana. 10 could have passed scouts, it is assumed that the 60 mile 

scout ing distanc e used by the ~JO LILLO Force wa s tight a s ains t a 

l arge c onvoy. 

In the case of the BCNIN Guard, it is noted that tl1e leadin_s 

scou t has covered an enemy speed of 13 knots . The rear v essel 

has covered v arious enemy speeds. If we measure distances to 

the various positions of this rear s cout , we find he ha s covered. 

the following enemy speeds : -



A't 4 April 0500 13 la1ots 

4 .Anril 1900 <J . G lG. ots 

5 A_.-,ril 0500 10 . 3 :rn.ots 

. µ. J...;tr il 1900 - .. ll .. C~ .:. :o ~- ~- -

6 A' i:c-i l 0500 ll. 2 'G"!.ots 

G A;tr.· i l 190':' 11. 6 !GLr.)tS 

The ei: or.:~ a t spe13d~ Dligi tly l ess th a.!1 the :!b ov e c ould 

be abrenst t he s ~out i n:; line and cros n to tlw co.,3·';wo.rd of it 

undetected . Ti: i s c . .1r1, ·. \,0l.l "-n .tr.di~ . ~lc'f.. on t: e :::il o t . 



.ANI:EX B 

HoUl'S t 0 C orrcs-
r uach PORT ponding 
LLOl7) by distance 

Distanc0 steamed at 6 April at 

Date Ti me fours 13 kts 12 Kts 11 Kts 10 Kt 1600 13 knots 

3 Apr . 0600 0 0 0 0 0 8 2 1 066 

4 If 0500 23 299 276 253 230 59 767 

4 II 0830 26 . 5 344 . 5 318 291.5 255 55 . 5 721 . 5 

4 II 1 200 30 390 360 330 300 52 676 

4 II 1530 33 . 5 435 . 5 402 368 . f.i 335 48 . 5 630 . 5 

4 II 1900 37 481 444 407 370 45 585 

5 II 0500 47 611 5 64 517 470 35 455 

5 II 0830 50 . 5 656 . 5 606 555 . 5 505 31.5 409.5 

5 II 1 200 54 702 648 594 I 540 28 364 

1 530 I ' 
5 II 57 . 5: 747 . 5 690 632 . 5 5'75 24 . 5 318 . 5 

5 II 1900 61 793 732 671 GlO 21 273 

6 II 0500 71 923 852 78 1 710 

6 II 0830 74 . 5 968 . 5 894 819 . 5 745 

6 " 1200 78 101 4 936 858 780 

6 11 1 530 81 . :: tl.059 . 5 978 896 . 5 815 

6 tr 1900 85 tl.1 05 )..020 935 850 
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