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• unow rleU of d_ SAh'o4lloee tnOlrlDa pn1l1_ •• will lie 

clllOlla..a 1IIt. ... 

'IIW _GGIIMl -.t.ba& or .... 111& '.pC ell._SIIl_UOIl ,. " 

_01 or elpel 1t;napJa. tid. au. aoa 11. _Uzw1, ..,u-,-
tao. C_ 411' .. "_1 PI'OJWt' •• or ~. 1II'.lU ...... ,.'... ... 

,u.1ta little _loa 0" tbu '0 ... o. 'M ........ dpal. 

n 11 u-.l.l1 ....... , to l,a01laM _ 'De of .~U. __ 
__ 1 ... oMaSa UHIU_l ll11t ... ,_ d 1ipa1 lanla 1dIlaa 

...... Z B • » i' 1 &"L 
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-r ....,. ... tIIaA • IJ1UloIl fold .. til. ai •• U. approaUea .... 

tRPt. 'IbI .--... , -ilDa! Wi tJIia 'be 1'1.14 of .. i_ WiU 

lID'" til ..... !tldt' of toM h •• 1Ya' tJaoDap tII& ... Uoa of .... 

aut_Uc pia .. Vol. 

tRp' 41urillheUOA.., .lao b ........ tm"oap tp 

•• I_Un "'loa of ~ IA'.UI.D .. '"loa ill re8pOJldiDc '0 

ntiat1. Wit!a1a Uft_ aft l_stJI 11111\ •• 'Ib1. h hat 

.tillHcl w-.a .. lilt .... "_.r:It- tile , .. 1J'a4 ft41af,ioa 0IUl .. 

..... 'N .... OIl till terp\ .. 4 tba ai •• U .. _40 .... Ul ... oalJ' 

to _n l~ tdwa tIIII AaI'I'OW I1111t. of the v-...s.tt ... 
.... cl1atillll. 

n Qat .. 1a ,*loa a ,1&1.'" l11Illl1aaUq ._ 1 ...... 

l ...... 11tlacl ,..tl.lllu~ 1& UI.. P.ll ..... 4 Ba' ~adu ~ 
.,.'-a, .. tbet' _t.Iao4 of SUp, 4U_ilaluUoA ., 11 •• 804. 

!Ill. 1. ra... .l .. UOll .. 4 .7Albr0D1_Uoa. B7.u1aa UI.. 

1At.W ..... QIIt. NUlc1 .. 0&1, tor a UOll't ,.104 at • 

pre4etezmoao t!lle follol¢AC til • ...s .. 1. of u il1l1111ut1Da 

pal ... UI.. ODAtrol lat __ tloa ... b. ".tri ... to tIaIIt 1' __ .... 

fI'a tusat_ lJiaa w1~ oaniIl& l"UP I1111t ••• r W'UlaiA a 

110M of &180 rHt or tbe aat •• l tupt nap. 1'W. 151 ... ~ 
DOl'N., ... to a W1Al. u. of uu_lt tit UI.. ,.alae hGa 

".Ialttlll' to ~t tD ~ ... 1Ya'. lfatUl'aU, auell a 1'", 

.. leot. ftflUiN. &II aatOMtl. _tbot of VHIE1ac fib. tar_ Sa 

nap •• tba rue. t........ ftII o,..U. ~ ua. 1' .... 

Mleater aiM ",lI1re. UI. •• ,. ..... ClDi_tioa III tba HoG .... t 
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.. tna..t.Uv ... QUtll'GD1.'l .. 18 eft.tift la 41 .. 

• Sa1aaUac ... 11l" nrle .... N&U .. ol'1S1M'1II& tr ..... 

u..-stv. ope.u .... Ule __ .410 tl"IQ_q bd Wi .. 

41ft ... , pal_ l'.te •• 

'I'M " .. of l'aIII .. 1 ... 1oa h tout' t.o lie ...... 'lal III 

1' .... boalq 111 .. 1 .. 1 ..... tr .. alJtCll'ef" ~a_ .. a 01 \he 

8O-Ml.l .... lUtIlda l!pal-, 1 •••• .., I' .. una" no. .... 
.. ~ UreoUJ IIe10w .. a alrlftn. U'. reu._le oou d 

'1'111_ 1a t.o lie _1DKl.... tile d.lNoUoaal _le.U.lt, ~ __ 

.. , ..... 1. 1II ..... _t.. '0 111.01'1111 .. , ... ill'" \M lUp 

I'lItlaoU .. u.. l7111& HIl._ t.ba .u"",. A J'U4II .alAe ... 

... 1' .... t.noldq ..... 1_ .... lIO_nla ..... 11 .... t.1oa or 
U1. 811M1 ia ,_ .... ot 111 ... IIlI.U." .la .. 'u .1U' ... 

i •• 1_,. 1 ...... _. 1'", t.o \Il.~. .... .. \1, •• U-

able I'Me ..... ".1 ... OM _ ba ....... aer OOD41t.1 ... 

...... t.. tar .. ,., Q"~ at , __ 1'UIP.I ___ .1t.l .... 

11 .... 1. 1'01' ..... 1. iD 111' t.o all' ai.U ... t. 1' ......... ,. 

u.aa _ •• 1t1h.... JA ,be .... lit ..... t.o all' allell .. 

_llll1' ... l ... -.11. \!III ..-tl'F 11.., ... tnoI'.bl.e U&aD hi' 

tile '11.... aa4 \be l'UI. of "'. MI'P' wUl .. t. OOlDOu. wlt.Ja 

tiIaa' crt tob. alU ..... liIM1. hl'1 .. Dd·no.hlll1.111., toM 

II1 .. U. Will -' ... '1M __ .t. till _ .It.l' .......... NII&. 

t.o , ... tal'p' ... Ia ..... , tiler .... , .. 11-.011 til. alUt. .... 

dpll. 

It 1. »OI1I1~ ... Inl ......... les ..... 111_ t.. ,..ra.. 
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'~-"""""""-....... - ", ............ ~ ...... ':. 

'leU.l0 trIL1a1a .. , lie oollll1 .... 4 It)" tho ."acI7IIaa1e8 .,..1&11n • 

•• 0 ro.t.rll"OD. 48)1oa4 .. ,*17 Oil tlae .arodrunlao ot ... 

YolLlol0 u4 tJae tl014 ot .. 1_ ot tho 10teUIs-00 dnl00 bllt 

oleo 00 tarpt OOD\l"aet. .aNOS.hUe. at lora old,. olrOllU •• 

0114 ..... YlOl' ot tIlo .... 0 ..... 1_ 1a ~ ....... ot Jaoa1.rIs 
.1p.a1 •• 

•• • ... 110 1. to .,. 1'.1 ... 04 bl1ll4. tile ... OdrUJd.a 

.,..laUet .. o~te t"~ .. torl •• tor ftIl"loll. 1'01_ .. OOQ_ 

, 41 tlou &ad 00 PlL'O .. 1d. on1&&t •• of tJ&o ~_ at WII1a1t • '-'pt 

III a lIpoolrl0 laoaUOD relaU .. o to tb. pola' ot 1'.1 •••• W1U 

11. wlthlll - .,.oltlM rleU ot .. lew. 'ftuI l'.laUoll lIet. ... 

flo1d ot Yl... ftl'YO .eoJalal.. ad hl'OC'lJIl_loal .... raot .. -

lRlo ..... A be allGla that traoJc1DS will b. pre.onell. 'IIUI 

oClAtrole .-" be allNlol."Ur otreoU •• to oIutok -1lJ' O'I'Or.a.oo, 
01' h. aeno INohaIll_ ._, ba •• _ -..orr to bl'lIl" the ...... 1.~. 

&ad rh14 ot .1ew or t.b. 1at.U!sOllClO 4oYl0. _Ole OD tbe tar .. t. 

fOI' ... 'no. ot •• bl010, the •• 04J11M1. a.a1p au b ... 40 

...... that tho tl'aJeot0l'7 without &Il7 .IaOlll1raa ai8Ia-l will lae!1I4. 

th. 4 •• Ir.d tal'pt Wit-hill ,.!all tlel4 or dR. 'lJIoe 101'", tU 

1'1.14 or Yi_. t.Ia .... 1.. , .. tAu. 

Before JO.l .... or tho Yllllial.. 'he tv_ .Wlt be br.,.." 
IIlto It. 1'18141 ot new. IIAIl traolElJ18 1. N ...... tabl1 .... 4. 

"la, laWlaltiaS uc1 t...,. .. ftel' tile .. UClA ot tlul '-lbl01 ..... " 

b. wah .. too alllta!a til. tal'ao' Withlll .. fl.W ot .lewor 

t.ho 1at.OUls .... 40.1_. -7 .lzoauit.a wit.lt1D , .. 1D.t.ll1 ...... 

'-';' ........ ..-...~.;;... ............ -... --- .. --......... _-

• 
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-':',' 

" h;~~'~;';~:L;loM'.'tlb .. ,:,ai~lto ia'de ;:out· -tor short 'tJ.melriternle 

.·;.,0:~,.~~~;.~.~~$:in raage~~~.:;t~,~a1g~l~eV~l 18 'r~8tore4. 
;·,tt·,:~I18~~.,:,period of DO:,lIilsilal·retUl'Jl.j, the ,,rabld. reDioves 

.' " !ftlll.~;-t.~_:~the ~1eld,:Of .'f1~.' the tntelUguce devioe 18' 

. un"bii>t,o ,8"ur.e.:rurthlU' 'in1'oniil;t1onot targetd1reotIoD~ . 'l'he 

PerJlllsalble mOtl~ .. ~l11 dep_ UP0zl the intensity ot the slpal. 

. '.~ 

iIiaoIilit .ot', the baokground. II18lUll, the efteotive oon~ at v1al~n . 
. .. 

1e reduoe4(ln present radar homing equipment) to about·?O peroent 

of its maximum w14th. Tbus a smaller obange in ~tt1tude Will 

be requii'e4. to 10e8 41reetlonal'tracking than it' the target 

818raal iamuoJa ·~arcer tball the baOJcsroUJId. SUee the average 

slgnal level, and its oonsiate,noy in ampl1tu<le upends 011 tarpt 

size, ',target ()rlentatlOA. and 0.0. IIMt.Ol'olQgi'~loondlt1o~8.:,.1t 

18 d1t1'!cult to g1~e 'dot'lnite deslgn rules. However, the 
saller the field. Cit vlew. the emaller the ehuse in attitUde 

requ1ncl to r""oe a low alp81 to. tbe baelrgl'ollp.d level. and 

trcm these ollDsl4erations a large tieJ.d .. ot vie. 18 desirable. 

'llhe bellllnor· or tbe senD _o.banl8111 in the abeenee of 

81pal or lII01"e exaotl, Jut folloWing fading ot the signal has . 

II d.et1nt te bea1'1118 OD the relation. between tield or 'View aJ1d 

pel'll1as1bl" motions of tbe ve.b1c18. It the servo meohanism 

irIa1miains. the vehiole on the DOIlI'S. 1 twas tl71ng. the tield 

ot 'View ~Qllldb. SIllAll without r1.lIk at lOSing the target outai4. 

at thie tte14shou14 the signal tade for a few 8eoOJlds~ It 

--eOlf •. IDIII'IA .. 
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T :p ,..., ..... _'u, ... " •• _ ..... _ ........... _ .•.• " .... 
. ,-. "."~"".,,. ,"}" ....... ~ " .. ,., ... 

-115- • a 0 • • I I • • • J " " 

bow.. .. tJIe .... 0 ...... 1_ -la_I_ U. I'IIt. ~ t.ur. QII 

pltDil .aa1aJa alat. at. tile t.1M of .1 ... 1 ta41lal. tIle .... an _1114 

Pl"Obablr .... CIOt.14. 8 _U field ot n_ bafan til. 811Ml 

re'lII'Ilad. 11'''''' or .... '"'' ~ ,.l'f'ctrMIloe ot a Nno 

_ObaDl_ la .ClUlllllat. 14 .. 11Uc1 U4 Dot. -0111'''.17 olltlatuble 

SA .. r ao.1 __ .. '.1_. '1'Ile _lllt.lIIIIUI. of til. __ Ha1"_ 

18 or ..... t ... __ t.bII .ulol. I. ..... ~ OIl tIae "dr. oov .. 

ad 10_ ot .ieDal 1. •• to t .. ll1&. 

Ill .. tile ... 101. h 1A1Uellr ...tq _ OOUJ'a.. it_,. 
o ..... aJaoo, b7 • .atrlo1.llt UDall' to 1.0_ ''''ok. It tll18 oeoar .. 
• MI'Yo MObal_ 1IIb1oh _latatra. til. OClll"H ot tlle ftIIllole 

at. \Ia. ,- \be a!pal 1a 10.\ -111 til_CHI' 81 .... 110 

0~'_1t.,. fur eptra ploldas liP tbe t."-set. 81 ... 1. !'lie ...... 

ot o ..... IIbDat. )*'Id .. .lb.1. -111 b. larpl'. 'be laI'pr t.JIe fleU 

ot '1'1_ .. t t.be area'_ tile te1'8et OOIIuut • 

... of tile 1'eat.1'lo'la •• OD tbe aotl.. ~ t.be ftIllo1e ... lo1a 

an 1Itpo • ..a br • JI&rI'OW 1'1.14 or .. 1_ oAll It. 1'...,,,04 .". t.b. 

o " .. or &II l.tell1suae 40'1'1 •• 11 toted. -UII .at..at.1a UI'.at.lo_~ 

t1'a0 klD8. I. tilt. .rata til. 0IIt.)l1d. fit t.be 1at.Ulpa.e 4aY1oa 

18 .... '0 IIrlY •• ...,., 1IotoI'. t.o ..... tJae 11.14 ot .. 1 .. 0. 
tile tar&et SIl4epeDclNt ot til. aotiOD of til • .,.eblo1.. '!be 00At1'O.1 

Of ua. ~.le It. •• lf 1. ~ 4ePlYe4 tJoaa tb. 1'.1a\1 .... po.lt101l 

Ill' I"ate or aotl. Of t.be 1at.Ul~o. t.do. Wi 101& I' •• p .. , to 

.... Wlbl01a, 01' 1totll. ft. Idll'_ ,...s..alltl. fl.14 or '1'1_ 

1. -- lJalte4 INI17 ..,. ua. lftol.1011 Ad 1IPM4 ot 1' ...... or 

00 •• 1 ....... . 

..... " ... -........... ~ ~ 
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tile •• ftOUa .... l_. TIle at,.. ....... ot tre.a __ ,. 81 .... ri_ 

ta IIOI'a 4trtlallU,. wUta etabllU, at tile two .enOlleaJaMl-. 

ou 4I"1y1ll8 1;be latellS8eaae. til. othl' \U ... lbiale. n.r. 
11&., •• ,.at. beell DO tl.1d e.,.rS.IlM W11;b •• 1 .. 11. CJOIltnl or 
tala 10".0 
B!aW 0Wl4 S1e!!. 

All ebatroalo lat.IUa.aa 4 .... 1 •• 1aM' •• oart.la lnt_ad 

·no1 .. leftl _loll au DOt b. le •• ~ that PI'OCllloe4 ~, u..r.&l 

aa1t.UDA at .haVola. la tb. lDput alrou.lt. 'lIa. ~tuda at 

tU. lat ... l nole ••• tll • lower 11ll1t to the eI!lIIll wlllDb a .. 

be d.t.ote4. !IOWe'Y .. la .atu.1 preotlM "'''e 1 ••• Ilall ~ 

lIaalrlll'ouA4 ._.1 l'epre .. DUaa tile .lpal retia!'. trca are .. 

other tJlu &bat 01' '4e tarpt .. lob abo 11. WltblA tile 1'1.14 

or ... 1.,.. 'l'b1l8 la a l'e4ar b-.l1l6 4 •• 10. tile b.aql'OWl4 81 .. 1 

1. the ratleote4 1'&4... • .. ., tl'Cll th. lan4. roup •••• or 

otbel' obetruotlon& LIlet bapPoIll to be at tile .... nllSe •• U. 

tarpt. Ito -, l)e ..... ,. .. U or aero .... the tareet 18 .. 

• 1rpl... an4 vae baO,,0Wl4 1& oloud1 •••• k7. lA aa 0pU081 

h_l11& 4 • .,108 tile baa_ouad eipaJ. 18 t.he retleot.e4 or .. " .. 

optlael .--D" tIWI 1&114. .... OJ' airy. 

'l'b. iJIpol'\Ut .ttr!lnate 01' tbh \IIl_nt. .. baa!r8l'cnm4 .... 

S. Ita y.rt.blllt.,. DOt OIal,. traa plaa. to p1&_ but at tile 

... pla_ ••• p.alall, wltll ... thel'. Ia the raclar 0 ... -aa1aet 

eIa1p tara-ta. t.b ..... ratai'D. up .... Yel'7 sr-tl, on ~ 

Ilelpt -, .... at _ft. _4 oa , ... OI'l .. t.aUoa at the .... , 

c g • , 1 D • a I 1.* Ii 
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I OGa3£ I1C' ~.r"."" ..... t· ·.,r. ::.Il"''''''.~_.o\oii''''''''_I''' _. " .. .., .............. --........-._' ___ ~_ .. ..,_ .... ..--...- _'_" 

" 

-1'- Q 8 •• X » ••• T • ,. 

tZ'OUSJUl wltb ft .... , to th. fto.l..,.. ft. ~rrarl8ADo. ot a 

1' .... IIaa1q lI1aQ1e qal .. t a .pealf'1 e4 tarsat Ie arteot_ •• Z'f 

Il1011 b7 til. ooaclUloD ot tlae ... IIQI': ••••• tJla panA1. •• 1b1e ftJIC. 

at re1 .... belAS reel .... ." •• til ... a boa ... 11_.181" b.oa ... 

al"l returne4 b7 to. IIblp is law .. aD4 t .... lU~ud. ot .llDa1 

n\lotutlOD 1. BNIlt... _11 ter .. t. -7 b. 1_~ .1.n tb ••• 

fttU'll ft8&l'41. ••• ot th.lr NII«'h S1II11.ar17 •• 1 •• 11.a "al. 

otJaer p81't8 ot the .1eovc.ap.Uo apeotrua IIDaount.r baalqsro1lllt 

mpala 1Ib10b 11 ... 117 CIap_." (II:I" .. t17 OA aet8Ol'olop 0.1 CIOIl

Utl0A8. 

'I'M fttl0 at tarp* to baokpowul .1 ... 1 -7 abow larae 

Qort-tiae ftrl.UQA. 4111"10& tbo tl1etat ot a al1181.. JIIllmla. 

aII4 It th. tarset oOJltl'aat; 1. DOt ."ttlo~ .. t -7 Foclll .. 

.lttlo\l11;I .. ill 1I'a.ld.q at loq NDSe. 

IllA0tuatlOD ot 81,..1 I.te •• lt7 • 

• a a u.a& 111 .. 11. al'llI'Oll ••• It. tar .. t. the elpal 

lAteD81t7 &act lle.U7 th. 1la0karollDd alSM1a a1eo :illero ••• ~ 

":"UJ'. MIWas ."88&1'7 IU1 aut_tiD 8llla oaatro~ in tI&a 

.1eatroDlo aqll1J1l8Dt. '1'Iae tl_ aQDlltaDt cI the p:ill oODtro1 

.at b. lIb.on to tab ..... ot tJae rapid aha .. at the nel ot 

tIla t11811t bllt DOt &0 eIaGrt .a to obJloure tha .U'1 ... t1oaa of 

_MDDtll« treQIA.DOJ' W!l1Oh 81'" the ."INotlaaal iAtor_tloD. tile 

r.U.b1l1tJ' at tM 1Jlf'oNatloa obtalDabl. 1. _pe.8l1t OD .. 

t-set aoat.raat wlala1a 1. • tuatlOD both at t_ baOk:ar0wa4 

al.-1 ..... IVuPIa of the tUI.t 818Ml It .. 1~. IA 

•••• 1 •••• '., 
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.MS.". H \II. a~ wulaU. flit al .. 1 ~ .. 'Jaa 

ala.U •• pp .... Ua tlU&ft. til ... _~ alao ... ~ • .,,14 

.ezoiaU .... a.la' ... WI .... -....s ........ 1M! ".laU.-

1Id., '0 __ ahllll. ell SU .. ' PNCIR- It~ •• uti_ of .. 

aiaaU .... tIM 1 ......... ~l' --.sau ~ til. taqet. 8IIOb 

n.._Uo .. ar. a1WF. hu4 1D ft .... l'ef1eft1 ... 

'lb' PN- of flliti\laau.. dlUl l."nl'~ u6 f11&"" • 
.......... 4 ojpa1 .... Uta, tIM ..... 10 u4 ...... _eIIaa1_ 
... DO' ... "8181''' oa 'lao • .....-soa tIa_ !ar ... ,s.- •• '0 
tIaa .... _ bearlq of .......... 1a .. ,~ ... 1, .... 11 .. 1t1o. 

_.eI'fMta of flu'.U .. a1tM1 Sas.u" _ .... '-
~ ...san ... po .. l1th ,. ........ err .. ,. 1D tRa •• ...,.. 

...... 1 ... .,..larDDisal_ wlt1a ,be I'HII ..... ~ of •• ~, ... 

loaa of '"MiIII. I' 1. 80' pal\1oa1 \0 1.,. ao. _tIaaII. fit 

balta. a...... la \be .. aw .... \IIa •• 1.1'. fl.a ...... s-s 
P'CIQ _~ OIl Jtellaa ..... , 118ft foIID4 l' .4fta-.._ to 

... pbofiopaJldo noOl'd. of ftl'laU .. II o1pa1 .~ eI 

•• taal flap'" '0 ._V .. , . ..-al "'_1 ..... tor .loIa _tie YAl"s.1J1e .1 .. "- OODUoU ... Q a ... ad u , .. oII.-wI 
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at ... eoJlbab. 

n aPPHl". _1I'a'1. to opua\e WlpOWI'e4 II_D! ••• 11 .. 

Wl\JWa th. zoall8l or litt eoeftl'leat. 11111& bet ..... HI'O Uti. 

tbat tR -zs.. lltt-cIncI l'Il110. AI 11 Well. IaIGWIl Sha ~1l1. 

l1br1 ... Will' patla t1J'., fl."., IUIII &b_ ......... 'b' 111" 

-.ttlol., 1. 1Juuo .... 1I. 'rII81'1 18 aoe0r41Dcl~ a 1'1ftI'_1 flit 

GOatlro! •• 1" ..... tlb. tlDal. . .nan _. JIU' She lint.. 1~. 

.... 1"It1o. illll11U" are Dot 1I1Mll.:r 1a 1CI1l1l1brlwa GIl Shoi. 

tl18t&t path. ... ..,..ta1:1011 .... taa, UtI t'1ret Itta., or 

o .. ,l'Ol t. 11_" u., ~ SJa ..... 14 11ft. It' __ POI' t.b. 

lit'"'' :ra'1o ., toM .at.. Uttl ODeft'lo1., pll'll1ttlll .,-

til. ooauoll! OOft'.~ to • l10pe of pa'" •• eper , .... UI 

•• t.l path llope '0 ,be \ell'. Ul, oollt:rol pl"OOII. to It. 

11111' uti. ... ,. til.... '1'b8 1aHllltloae .1111 t'ar a hsp.. 11ft. 

A Ia1pe 11tt lalltflol.t h abtUll.a •• tile o"vol ~ 

\0 ... 4 1_ u.s., _t 11_ • lal"" c1I'ac OOIftlo1.t, 'l'b ..... 

1"041&011 SJae ep-tI. ..... , tile aota&l. 1itt 1IaI. aot. ira .. _ .... ~ 

fa. _II till tU .. , .. til .oft-ana 'WV:r Ilotil.r. It ... all. 111 

11 pn1la1l1ll ".lraM. VIa' ,.... b.cat._ aluU., III&CNlCl .lao 

M open," 1a ..... l'COII , ..... Mh .... -X'.- UU-t.na 
:ratto, 

u tbe JIaalq 111 •• 11 1. PCIWPItla 'lV1CMa1 .-blanl .. or 

001l\I'01 ... JiIO .. IUa. J'e aatl .. th. ,I'apalal" UlNa' up, 
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","lU, mU ... 
h theor,. • hClldq 81 .. 1.1. 111_' ... b •• lIftlo1 .. , OQAVol 

iatozoaaUGIl to st.u .'.ble flip' wtto!laut lDh ..... ub1llt,. or 
tohe lI1 .. n. 1D b. abMJlOa fit oClllt1"o1. III pzo •• U .... 1d •• U • 

•• , ha" _Uara0tol'F ."'Ul.,. ,0.alDtalli 1'. fliP' 111 ,.1 ... 
rd l ... tlo .... l .. llDllltadloDal ........ or 0CIDU'0l laf'-.atoloa. 

It 18 IIOto pJ'&o1iloal too zo8'l'l_ fib. -!IF .. peete rd ,. 

at.ablll~, ot .18.na.. 1'ba 4'.~ _UO/1. ~ • at.'la .u
plane-ltu m.aU. la \h •• b .. Il •• of h __ 11& 0011"'01 00Il.s. .. of 

ftZ'10ll. ooablaaUou ot • zoap14 h8dll,. "-Pad lOD8l1al4lP1 

_tioll iIl1lbiOb toha ..... laz' p1toblaa ~UOD 18 .. , pI'OII1Jleato; 

• a1Cllr o .. 111&Uol1o ,be pftnoul,. _Uolla4 ,1UIpl1l o .. 11bUo .. 

1a *loh , .... lealla zol ....... tau. _'h ,... ., ..... "'zo ___ 

nli 1Ilorautll8i • zoapllll7 clllllp84 zooUlIla ant JftIl .. oao1llaU_, 

.. 4 a .law epln.l "1oIl. 
tha4 .. e .. tala ooA41t1lou .u .bell • ..,. pa •• ftaa .. ~ 

n.,l11Il'" 111eta' W ... a • .,111. :til. uaa .,111. .. a. ... 
'bpla.a fna tIba .,1nl _tIloll Z'at .... 4 to ab«a. _._ .. 

1IID'r... le .. aUet, l.a. .... toha au ., • 1 .... -.1.. .. 

ap1JUl.1. IIOUOA 18 b.,....U' • ....47 .. IoD wi til toha tDU~ 

UJ ..... or _ .. ,. &.D4 tDZ'O •• i 

1. !be naUet w_ zoos.,_ or .u .. 1r ., 8QOh ...... 

tU, tIhe zooW ... _, 18 Mi'O. (.I. wlas a' aoaiII1 . 

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

. 
acl" oft ...... d .... to Z'OU1II&, • ataU.' .... 

1. 111 ....... ~ ettdll_1_ ., .." ft. or zool.1,. 

'081'1 ••• VXXII 

•• ~._ ....... __ .M_ ~_ ........ _ ... ~'.'" ............. ' ...• _._ ..... ~_ •• _ ... 
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,2 •.. ;t~:!:':~~~~~~~;~;l!~~~Il~;1D~~~~:~~~ :~o. r.~o.~ 
"~Ii~::-:BJ.. ot .. ttllQ,k . is balanoed bY' .the centrit118al 

';,-: .:,;(\~k¥{!J~'·tf~~~·:fr:·>: ,- ~"'.).::~-~'~' ;::. ". ..;._~.?_. . . 

, ·'Pl~Oh1n@;. IlOlII.eAtt;lIld1ng to increase the Bngle qt 
, : .. ;,"',. " r .. :' .;:::" ;'.: ;'.. ,,', '" ':- ," ~:""', _ -', . .: '. _' - " 

.·· • .:~tiOll:. 
. :. ' ~.~.' . 

. ' 3·.;'Tt1i&·~~d~am1o J8.W1nst.ome.nt1B baianced bY' the 
·(~·,~·./l;;~:J:~:·r'::·~I:it:·~ ~ f-;·.{'\ ..: -2.:~'~',.··:.:::·.-~'·· ::I·.;...:.:~:!t·I.··.~·-,·~: "./ . .'-,<;! :;.-' . 

·.·.~I!I~trl~s81J8W1nS mOlJl~nt. 'l'he spinning character-
':>···~'l\:..,·:/;..i:l~~~.:·~.' :':".t).j.'-'·· .' '~::'.:" 1:/' " . ;, . \, . . -, '.:' :' . : 

iatlose.t'e greatly atreoted by 1;he angle or yaw at 
."iU\ .~<; ", -. . . 

-.:.- whloh this bal.811.0)8 occura. 

.;, ,',.:, 

requ181t"e oentripetal. aooelGr'ation at the aentel" at 

gran t:r towards t~e &?pin ~1s. 
:~ , '\' . 

,,,,', A- mill-Ue OI1Ilbe lI1a4e ~fi~u.lt .toIJpin b~ a sUitable dis-

:~~jl'lo.Jl:#~l., ._ar1'a08s . to s1 ... e l~se~:~~~~diWiia,lo pitOMng . :<-. ~:)/f..: ;:' ... ~,~~. "'.~":,~ :wrYi{"~:"," '.:.: .:'. .' • ", '. '.-'1, :,~ .. : •• ' ~y':', ; ~::. '.. .:, ~.:", : .. " ,; . 

~t-ar;cI. ~~JQrabl. aDt,1-8p1l1 .qUlli~1W1\ anSle at yaw. 
:~·.~~:~:,,~:,r·,:. : , . '''J'!!'''~."',''.;'~,-:.:.'' •... -. ~ ". :', - "",;_.",". :"-.. ;',' ;: .... !' 

. .' Wb.u " hOllins devioe 18 applied to an Au-plaae 11ke missile. 
. _.'., '::" . ' : :. - "-'-;,", ," ... " .. -:-." . 

. ~ed18t~b.4 motions take on a aamewbat different charaoter • . ~.:::., " .... ·-,.~·J,:.i:~ ,;~ ".,-:,:, " .. ", " ......... '-: ... '.:.: ,,:;., '. ,0. :"t ::.". 

For exmaPle. ooas14er1ag oAly the ~g1tUdina1 stability, the 

1!IlO •. ·~hi~~d' ~;Q1h~t1Dn. 41a&p~~~r8' andT .r~plaoed b7 a d81llp1ns 

o~"~~~d~~~~~;'~tth~~~~1tl ~lQIl6 ~h. ~l1flllt path. the .' : 

;~;~~d'and '4~~~8 or the t~a't" ~~.~r· plt~i~S" o8aillat1~~' ~ 
". . . . .. . ". : " 

aontrolled in p~" by the a~atl0 l~ng11iU.d1nal .t~bllity of the. 
~ '" .-. . .. ,',,' - , .' ~ ;. - ~ 

I II ••. 1 II ir N., I ... 
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p.l,.II1D. O8OUl.tlaa at loIIaeI' ,.104 1Ibl.1l ..,. la Itca. _H. 

aes""." lata ,., ., .. loU •• Ua... Ao tho 111.811. 8JP"'" 

n. 1;arpt, tbe 1'NqlleQ01 .. ul 4apiq laut.,. obaap ... _ 

.... , .. d .. ac141 Uaul _a. appe ...... 

III • -bdl.. .... tile .lGIr ap1Nl mottall U8C1olaHa w.t.tIl 

til. 1.,t .. .,1 etabtl1t~ or tale n .. ftJias ala.n. 41 .. pp-.n. 
'Iller. an _n ... d 10118 pvlal OCIIIblu4 ~a1l1 ..... t. ,. .... 

a .. l1letiaAa ....... -.111& ..,. b. JulU.,., au'O, OZ' ..... '1" 

Udtta. loa& p.1oa .t,loa -J' 408"", lata .p.dOlll. 1ICIIti1 ... 

SCIlla .,., .. u tI tho atDUlt,. ~ ~ .to.n •• W111 11. 

41 ..... b~l.rl,. 1a tau. .0Uo. all .. ,_ 8tabtllt, a., JIIiIa's... 
""~. 

IV. qoapllM 1In._ pep.aM 

Je'01'de"a .... at cap5£01! • 
.A ataaUo III ru ... , .... 1z ....... rJl '"-I. "' it S, 

toll .. OGIIYoaUQDll .!Joeaft .. at .. It bao aJ&1r fibr .. 00 •• 018 

u1e •• it 1. prDP01104 ill 1IdOb ... it b .. alH • tUotoUo_ 

.. u1.,alaDt _II.' OGDvo1. !JIll tbNe OOIIvo1. Re ullA11J' 

..... 1110 ovta ... too 0_,"1 .. __ ..... , ..... _'-1~ 

JC"JUIioli1D au .... t.bRo 1. Da 41Not OOAb'GI or ,lie uaa. _tioa.. 17.arOl"WIA'e1J' t.be "'0 OOAt~ol8 Go raat Ii" u..,...-
ott .. ,.. ..... tIM ftUol" pI"Oduo ... _11 N11.lq _, •• 

_11 ••• ,.1r1a& _, aloll ' ... e , •• iI' .. an ta &'l.' .. 
left. .. ~ Ill .. ro.al,.'. _ell 1_.- laclUo ... I'aUUI 
-, ~ ,.. tM _ ... "'110 .... otlOA.. .. aU ...... 

• 

•••• 1 ••• '1 ... 

DECLASSlrJED IN F'ULL 
AUihority: EO 13526 

, III 

Chief, Rec::,rds & Decjas!!.PJ~, WHS 
Date: AfAR ' 1 l(Jl.1 

t 



\ 

Pl"OdIloe 7&c»c ..... ta •• _11 .. l'oll1q _.te aa4 tn JOdA • 

.... at. _~ 'b .......... 1 ••• tbe I'lI8IIltaat raw Foduo .. a 

1'01l1ns ...at 1D a 4U'eoUOD OJJH1,... to 1al. ".11'" 1'0111118 . . 
"'lIt Ol' tile, _, be taYol'8Ue. XII uveae oe ... tile a11ero ... 

• , WI'Il tb •• bonn to l'1abt Ol' 11ft w1tlMhat 1'011111& It Ol' 

the r.o.4er .~ I'OU th. airoraft "Uh l1ttle:raw. ~ etr.ota 

..,. oJIUp alp tor ,be ... 81rOl'81't at 41tt ...... t ., .... 1 ••• 

at I11ft ... ati upa of aUeok 01' at 41ft_ .. , 11tt oo.lt'101_t •• 

'f'n 1IIt"O,I08 b."' .... tJa. l'011l1lS o.r ,.W1q lIodem -.4 '*lie 

pitobiDs ... 1011 1~ tonuut~~ ~o¥l'7 _11. 

%ll tJw oe .. ot llDA-1Ut:lq Ida.n"t op __ fi1_ at th. 111ft.

ript: tIIlII 1IJ1.o4owA 008 .. 01_ aUaaltanaoua17 PI'04uo" roU1a& _ta _d 114m .. 1t hae II .. towuI uat 8 801l-l1tti1DC Jdelll~ 

__ hay. a1laroD. It 1:'OWa& aDd ... e. to be .'I01I1ad. 

OOft'_.4111lOe be, .... laWl1ppo. gocri1Ut .... 1 92!Vole • 

• lat.l11 .... o. 4nio ....... U,. ... U.-bla I'DI' ... 18 

Iua1Da ..... M1~. &1 ... 1~tlllD CUI tb. 1»e&.r1Jl& ~ •• Yr_ to "'. 1'1", .. left ... liP 01' ... he. .. a I'at ..... 

ala. 1 .......... ".U, ~"'SMadOMl Jl'ttaeDt&t.1oa. Ia 

tJae .... ot ra. dAn'lo ••• nap 1at~t1OD oea .11tO lI.ollt&1.u4 

11' .... 1'84. .. &1 •• U_ ~I' Jau fjJaNe OOlltrole U U4-

pnp81le4 ... at leut .toU' 11' Jll"Dpell". '111ft. 1e nS4_'~' 

• FOIIl. SA M1Uq OOIlDNt1oll bat ..... tile ti'lJOoo4ju.lloa.al CN~-

pu.t of tM lDteUSpa_ Mi ..... tIM _ .. 01 -rn. ~ taw 

IIhdl •• 

• •••••••• 11.. -

. ... ... .... ~.~.... . - _.. ..... "" ...... -.. 
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III the case of a Don-lUting miaaile, the obvious method 

of cDIlneotillg the controls is to conneot the two ch8Wlel.s ot 

the intelligsnoo deVice t/\ t:wa cOlltrol surfaoes produ~inB 

lDOjIlents about two mutually perp&t!dldular leteral axes vilioh are 

aJ.:1sned with the intelligence device. While the two control 

surfaoes may be 4asigned to give 1ndependent aotion about the 

lateral aua. tbe application ot oontrol about both axes 

simultaneously w111 produce rOlling momenta about the longj

tud1nal axis. , U the aerodynamio desi6fl vrere SUCh ,that the 

lon@1tudinal axis rBlDf:lined in the tireot1on or lZLOtioD, the roll 

would not be objeotionable unless the rate WBS so higb that 

the lag 1Il. the control system intrOduced phase errors. However 

most ml88lles at the zero 11ft type change o.t"lentat10l1 as tlle 

oontrols are applied. '!'he roll takes place about the axis 

ot the miss:llel. and lntl'Oduoes lnoorreot erl'~ signal:s in the 

intelligence device. The better solution Is to stabilize the . 

missile in roll \)y means of ailel'ons controlled trOlJl a suitable 

@YrO system. Thus In ~e silllplest method, the roll control is 

, governed b~ a SYl'o, and thu other tWo by the cbannels of the 

intelligence 4avlce. 

!here have been many ingeniou8 suggestions tor connecting 

the controls or a non-lifting missile to permit oontinu.ous 

rotation of the missIle. It does not seem profitable to discuss 

them here. ror remotely OOIltrolled as distingtf1shed trom hOlll1ns 

wsiles suoh devices beoOllle cOJllputers,. o.1'ten of ocmplex deSign, 
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• ·OII.,.- ~ .• I.·~ .• '\: ...... ~ ': ' .' 

tor trauro:ndll8 tl"CICI HUll to rotaUIlB ax... ..I .. t .. illS ,_ 

~ .. at ooatl'ol to b. !lYea b7 ... ot tbe two oaatl'o1 .urt.CII". 

IA t_ oa .. of .. litt:llllllll1l1Ue of the al.J'plult to7p •• 

tUl'U are aooomplbbecl b7 ~ tbe .ll'll1111111 e. Ito 18 DOt 

tb .... ton haired too pr.yerat roll. It 1. oeo .... 1'1 e11l1lel' to 

I"lI4Ilo. the IlIallbIl1' or oOllt.rol IIII't.o •• traa thr.. to two or to 

ClDQPl.e toWl) of toh. DOIltrol aartaoe. tOl.th.r '0 be ooat.ro11.o. 

rrro a aiagle lrltol118eDO. o.anel. It 'be lI1 .. n. h llGlNrall. 

tile Ul'otU. 01" eqa.l.a1eat POWIII'. plut IIOIltrol _, be 1Ift'&118e4 

to be OOlltroU." b, &1rap.lI4. alU'l1Ga. or ... Cluaatit.7 

•• 1I00latll4 with l1li8111. pllI'torwuoe .. r~ u.pl. llixtul". ratio, 

p .. k prUa&l'lI. t.llDllld"aturll. eta. Ccab1aat1oa • ..,. be WIII4 

'but It ll .. not. been Ollllt«*al'J' to .... the tbrattlll tor IIp-4 .. 

eoatl'ol of the tUp' path. 

'l'be .... Oa.G1l tWO-ooaVo1 aj1oplAll.-. 1&1111 t.lle e1na\ol'-

1"U41l" or the .1 .. ' ...... llel'oa ..... 1aatlo... Both ~boll .... 

bee QaIIc1 1D tIlo 118.1.. of .1,..lle.. With pnp_ a..laD 1' ...... 

ab11 atht.otOl7 turD'" be .ae llitb_ wttla .UarOIlll or 

witll l'UIlIl... 'lor Jac.1q lIl.dle .. al1e1'GD CIIoratro1 Ie ... U ....... 

to flu ....... , ..u .. Wl"ora. .laoe out-ot-t.rm I'OU1DS _t. 00 b. '-1-..e" wlt-bollt lDtrollD.iq ,.w. Ia .1tber ..... 

till. 11. •• ot t.WO CllClfttro18 aloDe .... poadb1. 1DIlepUll .. , 

ooaaeetlo •• of ... two 1II,.Utpao. abQU1a. 

It. .•• a~ .... polat.e4 OQ' ,bat. .. I:PG 1. 1"IICIIIl1n4 

tor vt..S.Da tobe aia.U .. 1. roll. n 18 .... lI'.b1. tIleto al • 

... , .. _ ........... , _____________________ ... • ... M .... ·~l ... iaw"_ 
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gro alao 11111' tile _xlPW' aaate fI roll; otunl .. \U _..ss. 
t. 1181;, to tUI'D 0 .... o. 1 ta baok: _lID. ... torol 11..-1 111 

oODtiDliod to" ... tS-. 

ID htOllll.t1o ,Uota ror drcIral". tile rudder .d 81leNa 

•• oRu oOAtrolle4 t08"'- tal' tva.. ~ •• ...-u_tS,oa 

1. po.albl. tor 0_ or et aoet • DIII"1'OW ftIII. of tUllat 00Il-

411010... .01' .S..U.I bt ..... 4 to op_at. Oyer a .oad .... M • 
.... 4 ....... tIlo l'UUU' 41.""0 __ tar .. &tWD aU __ 41.-

,la .... , ~1... Itotib ,,1&1& airep." -.at aawle at aua.. ... 

It ba. DDt _-.4 •• 0"1U':J to a"tat' tbe &eolp t4 t.be 

..... earU' OCIIIJU ... d IIOAVol. It" IU1tat.1 .... ..,...s. ~ 
of • "'o-GOIlvol .10dl.. , ... alde-811p --SlaS t1ll'll' ... De aAe 

l raaaaabl, .all. 

It!'!!! or BOll oa pt'OI' ,,'10 . 
.. 12 tUIIs mad1. _ t1r.e alrtl.o 'D. lIIUa tlurlDl a 

'va. !be reh1'uM ... of t;be late111&"'. Inl •• an nso4 

witb ret ..... to 'M ilUlII.l. _4 b .... 2DtI.'.1d.Ul tb8 .. 1l1e • 

.. us. at rota'ioa Dt U. lI1.dlo .... a .... ..au,. .lIaol .. 

ella. 'be tiZ'eo'loa ot .u'oa of 1Ibe ...... or pari,;, at ,. 

1I1 .. 1le. ...... tbe s.ateU1paoe ten •• DO 1 .... .-.an. ... 
Q~ -.4 d_-11t' .-rare Wi. l"OOJOOt to ... tbe4 Witll 

1'0"'" to 'M ""leal. 

I\ .... 1a ... ,hY1ou1F JOlIltlatl o .. t t.Ut ........ h 

... to Hra 1a 1_ '!all'''' .irolo ~ .... kta ..... ~ ,.111. 
lIaok oa .... "1ok '0 laorouo ao 1Stt OHtflol.a to 1'. ' 

...... alb', 'I 
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..... - ...... "' ......... ~ •••• -. ........ ·10· •• • ,.-. ...... ....-.-.# ......... _,._ ........ _ .... ' ...... ___ -.-:....,_.... 'w. '" ••.•••• 

-a-. NU. ft. OG!lJll1as "taMa tlle IIpwdowD ad rl .... t-bft 

OOIlUo18 ,,, .... " 1I.k1atI: a,,~ .. t1a~l, si ..... U 01'&'Ol" 81'1M! 

Q tbo .1 .. ~or Ol' o14tYODO iD • .u.rHUCIQ Q 1aa1'H" tho Ut, 

ao.rtla1_t, IIJIIl t.bsaa aoo.r., .. tbo tl1l'ii.. A' th. .... fi1M 

h. 1 ........ lU, beI&4. t_ 'N.fHtGI'7 or til •••• t .. Id .... n" 
.~6. .. •• at 1I011aYi01' or til •• , __ .. ,... .. OD tile 

Ollar.oterl_h. tJJl 1Iltelllgeoe tnt... ......0-_0 ... 1_. IID4 
at •• U ... 

'!lie .... 01' -.,... ue r"'l1~ oOIlQ",hc1 rOIl 1~11'" !lOti ... . 
U 'be alaou. rotO'.6 alloa' the 41rHtjoll or aotlG11 or til. 

o.t .. or P.'f'1t7 ••• orr •• t. __ to .s.plr to rota'ion Id tIIII 

ez •• or rDrU'UO. or tit. Oft'QI" aJ.(IIIUlla. It til. "1'or UCle. 

rUerre6 to ,be o1'lsJ,aa1 u .. e. S.1a 01.".t1Gll l1li4 S .. til 

·"ua. .4 U r~OlL're6 to au. roate4 t.brcMIp _ UCl- , 
" ... 4 ,'. __ YO tlle ,.el.,lo ... 

,-' • '-00.' - &. .1D _ 
~' • r.. 8111 " • ~. aN _ 

U II..... ,. 1'0tAUOD oaourl obou, IIA ul. aalWI8 _ .A81o " •• 

• tII til. 41reotlGD or aotjoa of the "".1' Dr pant, 
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1m&: So ... 'sped. 01 tile DeslaP> 01 _ .... linD-Missiles 

AU1HOll~ DTycIIm. llUCh L. 
OlIG ...... nN& AeENCY: "a._I DB""u ,,' Stalldard:s. wuldact ..... D. c. 
I'UIlISHiD BY: l1'Iot ~l\Shedl 
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cia ••• are IlJo1ed aml their means 01 .... rol are d\S .... -. alaneuyenbll1ty of plded 
mlasllell and ae,.,ctpalll\C problems perta1nlll1 "" theal are d\SeuSMd II> detaU. In ecm-
cl""lon. Ibe .arloUB pl"Oblo ..... pertala"" to lauchlne an ,Iyea. 
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SUIJ£CT HEAD1N6S: Walles - Romllll IJuldallee - Com",,,,,, 

UCTIOtI: Guldanee and COOItrollll 
1'11100): aI_les, Guided - Colllrol .,-_sI3a800): M\8SIles. 
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0It1&lMAtJMe. A61MCY. tI.u ...... 1 BoriS of llaMa ... w ....... I\aI. D. c. 
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Tile .. pan pIIrtalllS 'D b01ll1lltl d",'eR lor IIUldod 11\1 ... 11... Then ... Aft cia .... of 
1IIl ... tes. """ tile, Ir. pln.1I In gch ..... a ...... dlRJ to .... <A of .oatrllt- Tlul 6ft 
ela .... ar. IUIlOd .... neb __ os ._, are _-- _ou ... "blIt1r of pIiI8d 
mlllRlea au aerodJ1l&mla pro-...o pelUlalnllto tilt'" ue 011_.1' \D _al\. ..-
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DlSTRlIU1ION. ClIpS •• of ttll. rt""rl~la_'ro .. Air nocu_1a D!l'\SIaa, /ltlll' MClDXD 
tllYGlOM: O1l\diIll&!uU06 III \ SlNi<:T H£AIliN&!.: MIMI .... IIoiaIDc pldlmCl • Co .... "1Illd 
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