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Section :'l

D8ta obtained f:r~rn t"'Q $ourc,,", t:o. .. ~~unt~MlAI'Ct. maneuVer
and the '11':_~"'""~neuver, "'He 1!1ibj"ct~dt~ "htl~t1c..l "Mly~1_~.

~Quntel"'ll9rch ;·;"neOlver _ 2 OetQ\)a:r 1944,

';'11 otl.~rven ~",r""d tb~t "' (rr~d~d) "'lie \lett"" n_~n A (Ad.miralty)
~nd tbt t~"r~ ,_.". no dyd!:!c~nt <'~fference h@t,e~n A \Aemlreltl') ~nd
C \l'~ttern). T""ere"as ~Q v"rl~ncn in t,',e re,ults b"t"e"n TlO'" .."Ii
&~~rDQ~r1e~;:lO'~fl_e'"e~.ureo.

Both B (."r~d~d) .hi" ~nd C (",,".ttern) eM.., ··'~re ju"",~o to be bett~r
than A lMml:ralty) ,min.

Tr.~dg-zpf' "",,,..uv"r' '.'~r.. nbnn"~ nrl:n~dl: to t~.t t"e .hlllty
of t:.. tb.r..e tYTle" Q! ep",oufl~f"" to dec~lve ob"pl'"Ve,.~ It"~"e"•.~ct ~0
t~:r"ot. e,..de ""rl ranr,~. '-:"ch <h'." had t"G "1ff.rent •··..~"·~r"o .,~ ~; e """'e
r~np"e_l tl'1"", C~,~TIn,,~c)-. dd~. ;~ o,.d~~ to ",.,wl~p ~ h,lp_r,ce,; '.o;t the
(ol1o>'ln,- "oeciflc"t1~n" for ~he ",,,n~uv"r '·'ere T>rpn~_r~c'

1. R""h shil' .hould b~ r:pn..uver~.~ ,w@~ thn ~~'~r'p ~~ H_e tHt
r,>n eo ,,< t~ "r"s~nt t)-.e ho "s"s\1l'~~ in e"u~l ~mnunt--t,-, tl-.~ob'~rverc.
Conseo,'.Jpntlythe eour- """ deol,n." .~ tu,t n... t~u_t "".,l.". ~ell ,,\tt_
i.n t:c.,..~ .""toro in rd"tion to the "b••M'..ro;

(~) "cour"e to the left o~ t~e oboe,..,."r"tth " t"rr"t "",le
fr~", "'10b W', T>r~~~ntllWa "l~" of th. "'e~o"re ~n th" 'onrt ,ld .. of
the 8hl1':'

(b) A ",,,'roe to the rt,.ht of te,~ nb~"M'''r ,.,tt~8 t~rl\~t ~",.l~
fr~." "flO to 68", "resentl".,- " vie'" o! t~e Jne"Ou""0" the ,t"r,o£(rd "id~
~f tM sh1'J;
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DECLASSIIlIED '1

A\){horiry,jM2zo3013 I-'------,
Ie) A e~uru mO!'edirllctly tow..rd th" ~bBllI"i"u'with a •.....lI,lIt

alItle from 20. right to 20" lett, pr"uDtillC ... vie" mOre Or leu bOw
on'~~ COD~i~tl~ of II ~xture of both m"".up"s, lit lea8t ae far ~e
th~ Supel'etructurae lIre concerned.

2. tn Ql'~"l' to> avotd ft q.t ....atie ,,""'a:ngement for th .. co"ru,
~h... c~n!ll. target ~We. 1n "eeL sector "ar! i1r1l"nfroUl " t"bl~ of
rand",. """,ben and .....e .ho"",, tn Fl!':bre 8. '!'he cour_es act" ...Uy 1011011_
bv t~f three 6hip. In con!ormllnee ~ith the6t directions erll ~hoVII tn
Fig-Jon 9.

3. The COUUII...... plenn* .0 th.at 110,two 8hipe -orennted the
e~e vle~ in each le~ ot the coure" end 110ahip ~reeented the e~e view
in t"o e=ceuive 100;8.

4. In order to ""ill.lUlte the "poss1bIlity of d1ffllr~ntio.1 efhch
!Io" the ahipe d"'GIo'IIUrtr to the obaerv,,"''' the -.mole course 'WA"laid out
hI :lll:t"OIIJ'"of :.; 1"1:. each ..... ]d"<l' 9 1"1':" III Al.l. h. c",u of 10" ...1.1_
bilH)' e "hole ..:roupof 3 le,r;. OIil<ht b" dt"Oppd ...ghout impAiring. th ..
duign of the teet.

5. TI".e.pec1fIe~,t1on. thul! latd dolo'!!are thos .. for 3 ::I 3 t...Un
BO:"""-reeI'itY. " cyelt~ >!'oto.Uonof th~ th"e~ dlf,t ..rent .,tells of th ..
me,,5urABon eAch ~hip. The cyel1c rot~tlon ~leh Wfl. "eleeted also
provld~ e Letin .ou~re far eAch shIP. Eacl: .hip lIee ault:ned ta "
p~tlcular .equ~cce .t random.

'I'bp Pate on hrgrt Andu,

'!'he ob.e,...."tl<>n. of the diff ....~nt oburv~rR lire containc4 in t.l:e
apPendix, Sectioll 4. The first run on 2 Oeto~.r .erved "•• p"'acttee
Io'"rk;out, hence the data from the ..eMnd h~t, nn the mo..ning of :1 Octo~er.
wera .el"ct~d for .taU.tical aIll!l¥d •• T)-.~d..t~-"ro"ided by 10 obe@n-or.
co"ering the tafl':et ~lea of the 4th to. lith legs, inclusive, \fere co",_
plGte and .r~ahown in Fip,ure~~. Tbi. g..~?h, ~l"ine the de"iAtion of th~
uHmated target !\IIi{l~. i",om th~ true, indtcate. that the r.;e....ral tend.,nc;r
for &11 observers (!Ij_ ~ ~@r¥e ...... to ju4#;~ thAt all :5 terget ilh1pe ~ere
"urin!: .""if frma the ... Tbh situ&tion ...". ~on~1dered to be l"'P~rtllIlt
ello'¥h to. " ~horo",,11up,tloHclll anal)'~h.

,".lVli. of the Dlh on X.nat Anilfta.

T'neteet .....8 dettgn"d in ruch a ....IIS tM~, if r-sll"ble ob~er"l!tion8
011a;>paTent t!lre:~t ~l ....ere f"roioh~cl, !In',,",,,.could b.. D~ta1ned for the
f'ollo...-!.ne 'r~Ht101161

1, ~~at to the atfect of diet.nee ~ro.. the 0~8erve .. on th~ three
t)"pu of c~rr;oufl...,;s'
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2. l~ there aq ~.lff9reno:e betveen the 1."0 "'eaeure~ on "acll

3. Is th"re an,.v differenee betlfeen the three type"

4. Ho~ 0:01181.'9..1. .~e the selected ab.~~ers "lth re~ec1. \0
their uU, ...tee of target ......:ler

1'he renort. of four obae.....ere. two l!rl.thh {Oetes lUll!.lit"har,h)
and t..., AIoerie!<ne(Bro"" and Kagy). "9n .elected for tll.8 !Ulal)'.h
beeausB tll.ey covered the ~-hole eour.e of th .. 1.... 1. And Bho" ..d ... at~"f""-
,ory del;ree of coneistenc.... The date =n.teted of tl::.edeViation. of the
~etlmAted target anr,le~ from the true engl. vhle11.,,"e r~orted by the
target ship for ~£ch leg. A dBvl~tion from th~ true angle, either to
the r1;;ht or left. awaYfro", th" obul""","" "". !'liven" plus Bif;Dl • I!.<)via-
tion fro", true to~..rd the "bserTer V8" ~lven e minus sign. Th~ data are
eb4vn in table I. Tho>. .......u.y~h o"f tbe rletio .. tieIng th~ .taD<ia.-.:l. pro" ...
Ii....., for the 8....I,eh of ....rieJ>.c" for L Un ~ ... ""'. ~loled .....01. ;h"
reBulh are sho"" In h.hle II. ·ZOD"." refer. to the fl!.1", middl.e II.!Idnear
rf!o!;loneof the t ...t; the "treM" h th~ ..art.tiDn within ~o..... art.d. the
-",,"Burn" refer" to the et .....hoari. port, ".. bow ...i .....of the d1f!er~nt
t:rp~e. "Error (Ol)" 18 the "xperimBntal error of the situation ",,01.
"error (b)" 1~ the "e.mpllng error. The letter I .. the dlaer"l'811CIY"Ithl ..
;he two ;;roup~ af abBe....."r" (Ameriean 6Jld. Brit!.,) eoncerninr, the ".timete
ot the target 1UlI'"1e,where..a the former pro ..idee an eet1r.late of the r ....
produetlhllity of the 8ttuation. Hote thet the e~8e at,,~.d ~ D1355 as
.hown by th~ plot in ri~ur. 9 Ie le8~ erra,1c thaD the oourtea .te.r~ b~
D&153aruI IlE:354, :rhi. 11 refillOted h. th" ~e:rl ..elltal error tem. becAuu
the e"J)Brillental. error_ for IlIl353 ....11. ~ ..... e each "ppl"O~l....t~ :;U ....
thbt tor DE355.



Sho'o'1ne;th" de"l~1;loIl' of th~ ~~tt...ted t"l'r,et anele$
fr<>mthe tru~Imrle tn Ule ~1g_!~lRall""Ver of 3 Oct •
• 1 re-oorted by four ~bgerveu.

:JE2:~b_ fattern Dl!l..'\(\:!_ Graded DEJS4 _ M"lr"lty
~~e•.~=_~3? "lid. 33 Me;>l!\lru l~ &, 22 'l'n>u A end D

01>~erv..... • , 0 a , , 0 , , , 0 ,
Leg 1 '.. 10 _n .'" ." - , - , _1 :0 ., -" _24 on +;\1

a 0 ." 0 ·15 ." ." ·3? ." - , _38 ." no

a ." ." ~,." ." - , ." .., - , - , _ 5
0

• - , - , ." _n 05 ." ." .'" ., ." .., .,..
5 .. on +31 ." ., ·ro .OS "'" ., - , ., .,
5 • 5 ~,." ." - , - , ., ., ." +23 ." .", ., ." .", .", ." .., .,. ." - , - , .. ;; +149

5 ." ." "" .M ." -" ., d ., .>0 .N +;:\9

, ." ., +27 +102 .H ." ·H ." ." ., .., .1'

·K~y to ob.ervers:

Ii " "t. (J~)BroVTI. usaa
K K sP(X)2e ~

o ~ Lt. O"tAI. illlVii

R" Lt. Richards, '"



~\'lI;_".3'4.& <1'-.' - -~... , ~
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DliCLASSlFlIW 1
AlJlborityf.!_r.JV'%OJ 011.., . . I

T"b1e II ~ 3!".~'-I1."II: tb.» """l ... i. of tbe ~,,<-1"tlon of the dat~
Ln f"ble I.

Source of D@grM8 of Suns of "~ Signlflcwce
V"~1di,,n fr~ed.om I(jUS:r ... .qn.,reB (Varl!1.'1ce r"tio)

fattnn ftMSU;'M [32 and :";5)

Tctpl as 32,S?6,<'1
Z,,""" 2 2,422,59 1 ,2.11. <P 10. :OS
'l'rend. , 4,191'),89 ::l,;?4.<;.44 IS.61
Meaeuree 2 1,431,73 71S,86 6. 2~
Error (a) a 229.05 114.52
Observers s 12,075.75 1,M1.75

(:art t. Vl. Amer,)
Error (b) ra 12,226.50 67-i<. 25

:;;[!;ded MIIClAArn {li<~end 2?1

Total ee 16,900.75
Zonee 2 ~O.17 100,08
Trand 2 442.17 22l.06
Measure. a 5,51'2.67 :',776.33 ~. 77
;';rror (,,) 2 114.49 3~'. 24
Ob.erverl , 5.489.75 609.97

(3rt t. VA."'mer, )
Error (b) re 4,501.50 2EO,OS

A!lIpl.nlty C@OUftarC(Typ~B.. Bnd ;,;)

Total ae 32,?60.0
~~ne. , 4,1l0?O ?,401.0 6. ea
'rr"ad , 1,:>44.0 "'-'.0
;;~~.ur". e ~50.0 1'15.0
:>rror (,,) a 771.5 .165,75
Ob.":r-v"r,, , 12,28".5 1 ,~65. 06

(~rit, "B, Ame~.)
.:Lr~or (b) re l;?,W7.0 594.83



The dlfhrellt obse"a~n "ere fe,lr1y condatent ~'lth ~ei!'lect to
their esti_tes 0," the tU/1:et !l~1e •• '~he 3r1tlsh obse,...,er5 had a
tendencl to estimate greater "o~lt1ve t"rget s:ne:le~ d,,,n the ~erictm8.
This tendency 1~ more 'P~onouneed ill the ceee cf tl:.e M•.'nlra.lty end
Pattern types then the Graded type. 'ho.e:Briti.h h"d'" higher observA_
tion 'Doint on the ob."1"'I'al"shill thAn the Americ"n~ a.nd u.,,,<i bInoculars,
t"o factors ""lcr. lOllYsid in !lccountln,,- for the di"cr"'[)alIce. In r,enaral
the .h.ndard errOr of a dnt"le o'bM....dlon under e~_u~l e=er\m~"-t!!.l condi_
tions is_about mo, i'!-.ig means that th~ "b.en ..rs Judf;ed thE' t ..rfet ~.llI'1es
"ithin :plU8 or 101:1\184C" abo~t 95 'Per cent of the time, 'l'hdr ju.vment,
ho~ever, VAS biased in the nooitive <irection on eta average by about 1?O a.
II resul t of th~ Ce.:oO\L"1.6ge.

Cgnql1IaiQUO0l! Tared j,.ru:l" Decgpthn.

:'he follo>lilli'; oonclue1ons on target "",,1~ dece:pti(m 8JJ'Pee.r to be
"arunta': on ttc. bade of I,h" judo:;mento of the 4 eelecte<l. ob.arvers.

1. MOllralty Camollfh,ge MeAsureR_ 7-roe,,- ;,. and D,

(a) These meAsnres
dece~Uon (",,"rage +14-).
tn>e ••

!!ho"ed a .!gniflcNlt
'~he,. "er~ the lefLst

>
~o8itlve tar~et ~le
deceptive of the three

(b) There "e" no differsnce "ith r"."act to tarr¤t ftlll'le dec¤'Otion
of Trpe. A ~d D. '!'he be" vie" "a. ~. deca')tive ,,~ the »ort ""<'. starboard
vh".,

(e) 1lotr_ me,,~ures were just "bout u effective farther .......... 1:>,000
:,a1'<\8, a. they were nearer at hand, 8.1)00 rardB.

2. Graded me!l§uree 12 eDd 22.

(0) '!'heBe meesure. ~~ohad 8 significant po.ltlve tar~et~le
dec"tltlon ( .....er~"e +16"). 011the ~".~rag~ t,,-ey were Interm~d18te beh'een
the A.d:'lcalty type. ~nc. the Pette:rll m",,-~ure•• .!n..11 llla.i1u, Aql!@ygr,
~ si'owed Jlll. deception ;met eyer. '"hell Viewed from ~1II'1.$ of ::'0" to
60" th~y "'er~ ju.t "e <lec~t1ve 8$ the F~tt ..rn me...",ree.

(b) There ~'''s no dlff.r~n~e bet~'e.n meeSUres 1:> and 22.

(0) Thee~ mea5ure" ver ..Ju.t about as effective at a dlBtance
of 10,000 ,.!lrdB as they "ere at ?ono ;r~rds,-

(,,) l'hes~ rne""ll'e. h"d tr.e g,.eRt... t over!1l1 poatt1v~ t"'"l'et lUIgle
deoeot1011 ("Ter~c-e +21-).



(0) 'l'r.ere "a. "" dUfer¤n,;e ':Iet",un m"...~ures 3?-and ~~, but
tnere "'"e~ deflnlt! In~lcation tr...t t~e gr9nteet deceptipp o~~u~~~d
...h~Qthe .IIt.1ll ruupted & huet ~ I'HNn.wa,.!l.I: mimt~2U Il.!. W
obuner

(e) The~e m~~'U~~8 ~er~ dBfinltel¥ more effective at 1.500 yarde
tr."" the~· "ere f,,~ther ""a,). at 10,:)";] y:!.r';'~. ~_. :"...et is con!l.rmed th.e.t
the 'lettern has t<l be .Mn t~ be effectlvA.

<I, ira,. t.h~ nandlloint of ov~rll.ll. tart;et lingle deception the
l'/!ttarn ~:e,,""-re~vere su:o~rior to t~e ot~ars,


